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In t roduct io n n 
Too date, prostate cancer is one of the most diagnosed malignancies in men worldwide. Despite 
enormouss efforts in time and money, many questions concerning several aspects of prostate cancer 
remainn unanswered. For example, it is unclear whether all patients need treatment at all, the effect of 
screeningg is still being discussed. There is worldwide no consensus about the best treatment in 
differentt stages of the disease. There are several treatment options for the same stage of disease with 
moree or less comparable objective outcome measures. The optimal therapy in case of progressive 
diseasee after primary hormonal manipulation is still being sought for. To date, no effective second-line 
treatmentt is available. As soon as we realised that knowledge about the impact on the health related 
qualityy of lif e (HRQOL) plays an important role in answering these questions, the interest in the 
researchh on HRQOL in prostate cancer was born. Finally, this interest resulted in the current thesis. In 
thiss chapter the clinical background of prostate cancer is briefly discussed and at the end the aim of the 
thesiss is outlined. 

Cl in ica ll  background 
Prostatee cancer is, after lung cancer, the second most commonly diagnosed malignancy in men 
worldwide.. It is estimated that 38.7 million men in North-America, Europe and Japan have prostate 
cancer.. In the European Union an estimated 85.000 and in the Netherlands 7000 new cases are 
diagnosedd each year. Nowadays, prostate cancer is recognized as one of the principal medical 
problemss facing the male population [1,2] 

Etiology' Etiology' 
Thee exact cause or causes of prostate cancer are unknown. Predetermining factors for the development 
off  prostate cancer are age, a family history of prostate cancer, and racial characteristics. Prostate 
cancerr is rarely found in men under the age of 50, but is increasingly common with rising age [3]. 
Case-controll  analyses showed familial patterns of prostate cancer. A man with one first-degree relative 
withh prostate cancer is estimated to have a 2.1 fold to 2.8 fold greater risk of being diagnosed with 
prostatee cancer than a man of the same age without a positive family history. If two or more first 
degreee relatives are affected, the risk increases to 5 til l 11 fold [4-6]. Approximately 10% of all 
diagnosedd prostate cancers are believed to be due to familial genetics. Concerning racial 
characteristics,, the highest incidence of clinical disease is in Afro-Americans and the lowest in 
Japanesee living in Japan [7-9], However, several studies have demonstrated that migration from low 
riskk areas to high risk areas is associated with an increased risk of developing clinical prostate cancer 
inn migrants compared with men living in the low risk country of origin. This observation, combined 
withh the fact that the incidence of clinical prostate cancer is increasing in Japan and China with their 
concurrentt increased westernization, as well as the fact that the frequency of autopsy-detected cancers 
iss roughly the same in different parts of the world, suggest that environmental factors such as diet play 
ann important role in prostate cancer etiology [7,10-12]. 

Thee identification of these exogenous factors is very complicated and still under debate. But an 
increasedd risk of developing prostate cancer may be related to a high content of animal fat in the diet 
and,, among others, increased levels of Cadmium [13-15], Decreased risk on the other hand, might be 
associatedd with intakes of Vitamin A and E, Selenium, lignans and iso-flavonoids [16-19]. Although 
sometimess suggested otherwise, there is no sound evidence that smoking, socioeconomic factors, 
vasectomy,, occupation, sexual behaviour and infections, and benign prostatic hyperplasia are 
associatedd with a higher risk of developing prostate cancer [20-25]. 

ClinicalClinical symptoms and signs of prostate cancer 
Inn its early stages prostate cancer may remain clinically obscure for prolonged periods of time. In most 
casess prostate cancer is diagnosed in men older than 50 who are evaluated because of micturation 
problems.. A suspicious digital rectal examination or an elevated prostate-specific antigen (PSA) is the 
reasonn to perform further diagnostics in order to discover the possible presence of prostate cancer. 
Theree is no sound relationship between bladder outlet obstruction (voiding dysfunction, micturation 
problems,, 'prostatism') and the presence of localised prostate cancer. Just as the American Urological 
Associationn symptom severity index is non-specific for BPH, non of the symptoms of bladder outlet 
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obstructionn is unique to prostate carcinoma [26]. However, extensive local disease can cause several 
symptoms,, like micturation problems, priapism, ureteral obstruction, rectal involvement with 
symptomss quite similar to that of rectosigmoid carcinoma such as constipation, abdominal pain, rectal 
bleedingg and intermittent diarrhea [27-29]. Often, patients first show symptoms of metastatic disease 
[30,31].. Persistent, often severe bone pain in the back or the hip is one of the common presenting 
symptoms.. The lymphnodes are a common, usually clinically silent site of metastatic spread for 
prostatee cancer [32]. Involvement of other organs other than the bone and lymphatics is rare and most 
oftenn associated with widely disseminated disease. The clinical signs of metastatic, systemic disease 
aree non-specific. No sign of dissemination is unique to prostate cancer. 

ClinicalClinical diagnosis 
Adequatee diagnostic tools for the detection of prostate cancer include digital rectal examination, 
prostate-specificc antigen and transrectal ultrasonography. The final diagnosis demands the presence of 
malignantt cells (mostly adenocarcinoma) in the prostate biopsy cores or aspiration needle cytology. 
Oncee the diagnosis is made, dissemination investigations are performed by means of a bone scan 
supplementedd with computed tomography/magnetic resonance imaging and chest X ray in specific 
situations. . 

-- Digital rectal examination (DRE): the overall detection rate for an abnormal DRE varies from 15%-
40%% [33-35]. So DRE is an imprecise and in fact rather disappointing tool in detecting prostate cancer. 
Iff  DRE is used for screening of prostate cancer it will identify carcinoma in 0.1-4.0 % of those who 
aree examined [36,37]. 

-- Prostate-specific antigen (PSA): PSA has, during the 1980s and 1990s, revolutionized the manage-
mentt of prostate cancer patients at every level: from improved early detection, more accurate staging, 
moree reliable monitoring of disease progression, to response of therapy [38], PSA is a kallikrein-like 
serinee protease produced almost exclusively by the epithelial cells of the prostate. Because PSA may 
bee elevated also in patients suffering from BPH, prostatitis or other non-malignant conditions, PSA is 
organ-specificc but not cancer-specific. Nevertheless, it is argued that PSA is probably the most 
valuablevaluable tumor marker in all oncology [39]. PSA level as an independent variable is a better predictor 
off  cancer than suspicious findings on DRE or TRUS [33], The positive predictive value of PSA for the 
detectionn of prostate cancer is approximately 25%-35% for levels between 4 ng/ml and 10 ng/ml and 
50%-80%% for those above 10 ng/ml, depending on the findings at DRE [40]. 
Inn order to enhance the specificity of PSA, several methods have been developed. These methods are 
PSAA density [33,41-43], PSA density of the transition zone [44], age-specific reference ranges [45-
47],, PSA molecular forms [48,49], PSA velocity [50] and PSA doubling time [51]. The precise value 
off  these methods is still debatable and no consensus has been reached yet. 

-- Transrectal ultrasonography (TRUS): the appearance of prostate cancer differs from the classic 
hypoechoicc area to hyperechoic areas. However, many cancers are isoechoic and therefore only 
detectablee from systemic biopsies. The potential role of TRUS includes the identification of suspected 
lesionss and the improvement of the accuracy of prostate biopsies. The value of TRUS for the detection 
off  prostate cancer in case of a normal DRE and normal level of PSA is very limited [34,52]. 

Thee positive predictive value of the various combinations of diagnostic procedures used in a screening 
population,, ranges from 20%-80%. If a result obtained by any of the three modalities is abnormal, the 
positivee biopsy rate is 6%-25%; with two abnormalities it is 18%-60%, and if all three modalities are 
positivee it is 56%-72% [33,53]. 

-- Bone scan: Bone scintigraphy remains the most sensitive method of assessing bone metastases, as it 
iss superior to clinical evaluation, bone radiographs, serum alkaline measurements, and prostatic acid 
phosphatasee (PAP) determination [54,55]. 

-- Computed tomography (CT)scan: although of high technical standard, the sensitivity and specificity 
aree to low to play a role in the local staging (T staging) of prostate cancer [56]. The same is true for 
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thee detection of pathological lymphnodes. The sensitivity varies from 0%-70% [57]. CT scan, on the 
otherr hand, is an appropriate method to investigate if symptoms suggest the possibility of soft tissue 
metastases,, for example in liver, lungs or brain. 

-- Magnetic resonance imaging (MR1): with respect to its role in prostate cancer MRI is comparable 
withh CT scan, which means that the sensitivity and specificity are to low for adequate local staging or 
detectionn of lymphadenopathy. It is adequate to identify soft tissue metastases [57,58]. 

PathologicalPathological diagnosis 
Adenocarcinomaa of the prostate accounts for at least 98% of all prostate cancers [59]. For the grading 
off  prostate adenocarcinoma a few systems are available. The most widely used and generally accepted 
systemm is that proposed by Gleason [60]. Gleason distinguishes five different grades or patterns on a 
scalee of I to 5, from well differentiated to poorly differentiated. Because prostate cancer is usually 
veryy heterogeneous, with two or more grades in a given cancer, Gleason incorporates both a primary 
(mostt prevalent) and a secondary (next most prevalent) grade into his system. The final score is the 
summ of the primary and the secondary grade, ranging from 2 (1 + 1) to 10 (5+5). Other grading 
systemss are the Anderson and the Mostofi grading [61,62]. Malignant tumors other than 
adenocarcinomaa occurring in the prostate are, among others, small cell carcinoma's, squamous and 
adenosquamouss carcinoma's, carcinosarcoma's and transitional cell carcinoma's. 

StagingStaging systems of prostate cancer 
Definitionn of the extent of a patient's cancer is a prerequisite for designing a plan for successful 
therapy.. Practitioners rely on clinical staging to allow a selection of therapy, comparison of results of 
differentt treatments, and assignment of prognosis for an individual or a group of patients. Staging 
systemss of prostatic carcinoma have been discussed intensively during the last few decades. In the 
1950ss staging concepts began to include a TNM (tumor, node, metastasis) classification. Within each 
referencee of T, N or M there are categories based on tumor size or extent, number of regional nodes 
containingg metastasis and distant metastasis. The last generally accepted TNM classification of 
prostatee cancer was presented in 1997 [63] (see table I, page 12). 

Treatment Treatment 
Generally,, the choice of treatment is based on considerations about disease stage, prognosis, therapy 
resultss and complications, and patient's and practitioner's preferences. The best compromise between 
thesee considerations wil l finally decide which therapy is executed. However, in case of prostate cancer 
thee facts about the mentioned factors playing a role in therapy decision making are not always that 
clear.. Moreover, there are several treatmentmodalities for the same stage of the disease with more or 
lesss comparable objective response rates. It is for these reasons that there are no worldwide accepted 
strictt guidelines for the treatment of prostate cancer. The European Association of Urology recently 
publishedd her guidelines for the treatment of cancer of the prostate (see table 2, page 13). The 
indicationss and considerations of the several therapeutic options are listed in this table. 
Generally,, it is stated that for clinically localised prostate cancer in men in good condition with a lif e 
expectancyy of 10 years or more the goal of treatment should be eradication of the disease [64]. This 
cann be achieved by radical surgery or radiation therapy (external or interstitial). In locally advanced 
diseasee there is evidence that the combination of radiation and hormonal therapy is the best choice 
[65].. Patients with lymphnode or distant metastasis can't be cured anymore. Hormonal treatment is 
effectivee in most of these patients, but this effect is only temporary. The question whether hormonal 
treatmentt must be initiated immediately at the time of diagnosis or deferred to the time of the 
appearancee of objective progression or symptoms is still under debate [66,67]. Once the disease is 
progressivee under hormonal therapy, so called hormone resistant prostate cancer, there is no second-
linee treatment available demonstrating a consistent increase in overall survival. 
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Tablee 1: Tumour Node Metastasis ( TNM) classification of cancer of the prostate [63] 

TT Primary  tumour 
Txx Primary Tumour cannot be assessed 
TOO No evidence of primary tumour 
Tll  Clinically inapparent tumour not palpable or visible by imaging 

Tlaa Tumour incidental histological finding in 5% or less of tissue resected 
Tibb Tumour incidental histological finding in more than 5% of tissue resected 
Ti cc Tumour identified by needle biopsy (e.g. because of elevated prostate-specific antigen level) 

T22 Tumour confined within the prostate 
T2aa Tumour involves one lobe 
T2bb Tumour involves both lobes 

T33 Tumour extends through the prostatic capsule 
T3aa Tumour extracapsular extension (unilateral or bilateral) 
T3bb Tumour invades seminal vesicle(s) 

T44 Tumour is fixed or invades adjacent structures other than seminal vesicles: bladder neck, external 
sfincter,, rectum, levator ani and/or pelvic wall. 

NN Regional lymph nodes 
Nxx Regional lymph nodes cannot be assessed 
NOO No regional lymph node metastasis 
Nll  Regional lymph node metastasis 

MM  Distant metastasis 
Mxx Distant metastasis cannot be assessed 
MOO No distant metastasis 
Mll  Distant metastasis 

M11 a Non regional lymph node (s) 
Ml bb Bone(s) 
M11 c c Other site (s) 

Tumourr found in one or both lobes by needle biopsy, but not palpable or visible by imaging, is classified as Tic. 
Invasionn into the prostatic apex or into (but not beyond) the prostate capsule, is not classified as T3, but as T2. 
Thee regional lymph nodes are the nodes of the true pelvis, which essentially are the pelvic nodes below the 
bifurcationn of the common iliac arteries. Laterality does not effect the N classification. 
Whenn more than one site of metastasis is present, the most advanced category should be used. 
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Tablee 2: Treatment options for the different stages of prostate cancer 

Stage e 
Tla a 

Tlb-T2b b 

T3-T4 4 

N+,, MO 

M+ + 

Treatment t 
Watchfull  waiting 

Radicall  prostatectomy 

Radiotherapy y 

Hormonal l 
Combination n 
Watchfull  waiting 

Radicall  prostatectomy 

Radiotherapy y 

Hormonal l 
Combination n 

Watchfull  waiting 

Radicall  prostatectomy 

Radiotherapy y 

Hormonal l 

Combination n 

Watchfull  waiting 
Radicall  prostatectomy 
Radiotherapy y 
Hormonal l 
Combination n 
Watchfull  waiting 

Radicall  prostatectomy 
Radiotherapy y 
Hormonal l 
Combination n 

Comment t 
Siandardd treatment for well and moderately differentiated tumours 
andd a <10 year life expectancy. In patients with >10 year life expectancy 
aa J estaging with transrectal ultrasonography and biopsy is advised. 
Optionall  in young patients with a long life expectancy, especially for 
poorlyy differentiated tumours. 
Optionall  in younger patients with a long life expectancy, especially for 
poorlyy differentiated tumours. Higher complication risks after transurethral 
resectionn of the prostate, especially with interstitial radiation. 
Nott an option. 
Nott an option. 
Asymptomaticc patients with well and moderately differentiated tumours 
andd a life expectancy <i0 years. Patients who dot not accept 
treatment-relatedd complications. 
Patientss with a life expectancy >10 years who accept treatment-related 
complications. . 
Patientss with a life expectancy >I0 years who prefer radiation treatment 
an.ii  accept treatment-related complications. Patients with contraindications 
forr surgery. Unfit patients with a 5-10 year life expectancy and poorly 
differentiatedd tumours. 
S;.. mptomatic patients unfit for curative treatment. 
Neoadjuvantt hormonal therapy + radical prostatectomy: no better. 
Neoadjuvantt hormonal therapy + radiotherapy: better local control. 
Noo proven survival benefit. 
Hormonall  (3 years) + radiotherapy: better than radiotherapy in poorly 
differentiatedd tumours. 

Optionn in asymptomatic patients with T3, well and moderately 
diiferentiateddiiferentiated tumours and a life expectancy <10 years. 
Optionall  for selected patients with 'small T3', prostate specific antigen 
<20mg/ml.. Gleason score <8 and a life expectancy >10 years. 
T?:T?: NO) with >5-10 years of life expectancy. 
Dosee escalation > 70 gy seems to be of some benefit. 
Symptomaticc patients, extensive T3-T4, high prostate-specific antigen 
levell  (>25mg/ml), unfit patients. 
Radiotherapyy + hormonal seems better than radiotherapy alone. 
Neoadjuvantt hormonal therapy + radical prostatectomy: no prove benefit. 
Symptomaticc patients. Driven by the patient. 
Noo standard option. 
Noo standard option. 
Standardd therapy. 
Noo standard option. Patient driven. 
Noo standard option (requires asymptomatic, informed patient, good 
compliancee and good access to health care). 
Nott an option. 
Nott an option (given for cure). 
Standardd therapy. Symptomatic patients should not be denied treatment. 
Nott an option. 

Hormonall  = all forms of hormonal therapy; combination = hormonal therapy given prior to and/or after radical 
prostatectomyy or radiotherapy: TURP = transurethral resection on the prostate. 

Adaptedd with permission of Aus (i . Abbou CC, Pacik D, Schmid HP, Van Puppcl H, Wolff JM, and Zattoni P. Guidelines <>n 
prostateprostate caneer published by the Puropean Association of Urology. Nijmegen. 2001. 
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Becausee it is beyond the scope of this chapter to discuss the role of all therapeutic modalities in 
prostatee cancer in detail, we hereafter give only a brief clarification of the most common applied 
treatmentt options. 
Watchfulll  waiting: no active treatment is executed. This approach does not imply patient neglect, but 
ratherr involves periodic reassessment of clinically important data. In fact, watchfull waiting is an 
optionn in every stage of the disease. 
Radicall  prostatectomy: the surgical treatment of prostate cancer consists of radical prostatectomy, 
meaningg removal of the entire prostate gland and the seminal vesicles. This approach can be 
performedd retropubically, perineally or laparoscopically. The advantage of the retropubic and 
laparoscopicc way is that in the same procedure a pelvic lymphadenectomy can be performed. 
Principally,, surgical treatment is only offered to patients with localized disease. Side effects include 
amongg others erectile dysfunction (29%-100%), slight stress incontinence (4%-50%), severe stress 
incontinencee (0%-15%), bladder neck obstruction (0,5%-15%), urine leak/fistula (0,3%-15%) and 
majorr bleeding (1%-12%) [68-70]. 
External-beamm radiation therapy: the prostate and the vesicle seminals are irradiated using high-energy 
photonss produced by a linear accelerator. With conventionally planned techniques, doses in the 68Gy -
70Gyy range are routinely used. Dose-escalation studies are currently underway. Indication for external 
beamm radiation therapy with curative intent is localized prostate cancer. The most frequently reported 
sidee effects are erectile dysfunction (55%-67%), rectal bleeding (3%-15%), diarrhea (l%-8%), 
hematuriaa (3%-11%), and genitourinary strictures (3%-l 1%) [71]. 
Interstitiall  radiation therapy (brachytherapy): the most commonly used method is treatment with low 
dosee rate (LDR) radiation sources (palladium 103 or iodine 125 isotopes) which are permanently 
placedd within the prostate under ultrasound guidance. This therapy should be recommended only to 
patientss with localized disease. Side effects are urinary retention (7%-30%), erectile dysfunction (6%-
50%),, bladder neck obstruction (l%-3%), and proctitis (l%-2%) [72,73]. 
Hormonall  therapy: objective of hormonal therapy is to reduce the level of testosterone, either in the 
serumm or at the prostate level. There are several ways to reach this objective including surgical 
castrationn (orchiectomy), oestrogens, Luteinizing Hormone Releasing Hormone analogues (LHRHa) 
andd antiandrogens [74-77]. Essentia! is the fact that hormone based therapy is not able to cure prostate 
cancer.. It can diminish the size of the tumour and its metastasis as well as its growth, but in time most 
prostatee cancers become resistant to hormonal treatment. It is a standard therapy in patients suffering 
fromm metastatic disease (N+,M+). It can be offered as monotherapy in symptomatic patients with 
advancedd disease (T3,T4) or in locally confined disease (Tlb,T2) in symptomatic patients unfit for 
curativee therapy. Moreover, it is an option as therapy in combination with radiation in patients with 
advancedd disease. The major side effects are loss of libido and impotence occurring in almost all 
patients,, while hot flushes, altered and diminished body-hair as well as tenderness in the breast are 
reportedd in varying degrees [78]. 
Secondd line therapy: there are different terms to describe cancers that relapse after initial hormonal 
therapy,, including hormone resistant, hormone refractory, androgen independent and hormone 
independentt prostate cancer [79]. Although it remains controversial, it seems that a reasonable 
criterionn to describe this state involves serial PSA tests carried out at least 2 weeks apart, resulting in 
twoo 50% increases over the nadir value [80]. A wide range of treatment modalities has been 
investigatedd as so called second line therapy in patients suffering from hormone resistant prostate 
cancer.. Among these are agents like secondary hormonal therapy, mitoxantrone, corticosteroids, 
estramustine,, vinblastine, cyclophosphamide, medroxyprogesteron acetate, paclitaxel, suramin, 
bisphosphonatess and all kinds of combination therapies [81-85]. Some of these agents show 
temporaryy biochemical and clinical responses. However, to date none of these second-line treatment 
optionss demonstrate a consistent increase in overall survival. 

Prognosis Prognosis 
Thee prognosis as finally indicated by the overall and disease specific survival depends on several 
factorss like tumour stage, tumour grade, age at diagnosis, competing medical hazards, social 
environmentt and treatment. Compiled 10 years disease specific survival rates for clinically localized 
prostatee cancer, not differentiated according to tumour grade, are 83%-93% for radical prostatectomy, 
66%-86%% for external radiation therapy, and 80%-85% for watchfull waiting [86-88]. 
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Thesee rates are for locally advanced disease, 51%-67% for radical prostatectomy, 36%-42% for 
radiationn therapy, 32%-45% for primary hormonal therapy while for combined hormonal and radiation 
therapyy only 5 years survival (85%) rates are available [89-92]. In metastatic disease patients show 
progressionn to hormone resistant disease in 18 to 24 months after the start of hormonal therapy [93]. 
Finally,, the median duration of survival of hormone resistant disease is 5 to 18 months [94]. 

Ai mm of thi s thesis 
Inn the treatment of oncological patients, clinicians traditionally focused mainly on objective outcome 
parameters,, like survival, time until progression, and control of symptoms. They paid littl e or no 
attentionn to the impact of the disease and its treatment on the patient's health related quality of lif e 
(HRQOL).. This attitude has changed over the last decades. Not only physicians, but patients also take 
moree and more interest in the impact the disease and its treatment have on the HRQOL. This applies to 
patientss with prostate cancer as well. Moreover, knowledge about the HRQOL, among others, plays an 
increasinglyy essential role in final therapeutic decision making. 
Thiss dissertation aims to examine various aspects of the general and disease specific health related 
qualityy of lif e in patients suffering from and treated for prostate cancer. 

Inn chapter  2 a number of methodological issues are considered. First, the question as to what quality 
off  lif e actually means and how one can measure it wil l be examined. Second, the way to develop 
optimall  questionnaires for measuring quality of lif e is discussed. The existing instruments are shown 
inn tables. Furthermore, the question is considered under which circumstances and in which studies 
measuringg HRQOL is useful. Finally, the question how to interpret the results of HRQOL studies and 
whenn they can be regarded as clinically significant, is briefly addressed. 

Inn chapter  3 a substantial review is given of the existing literature on prostate cancer and general and 
diseasee specific health related quality of life. The discussion at the end of this chapter is about the 
question:: What have we learned so far from the HRQOL research in patients with prostate cancer? To 
thiss end, the results and the clinical relevance of the various studies are critically assessed. Chapter 3, 
finally,, discusses the direction in which HRQOL research should develop to achieve a situation in 
whichh the results of such research can be regarded as a reliable endpoint of clinical trials. 

Inn 1997, consensus has achieved in an international consensus conference that the outcome of 
HRQOLL studies as an endpoint in prostate clinical trials is as important as survival [95]. It is clear that 
HRQOLL can only act as a serious endpoint when the outcome is based on qualitatively high standard 
studies.. Therefore HRQOL research has to meet stringent requirements. In chapter  4 a systematic 
revieww is presented, evaluating the quality of the HRQOL studies executed in randomized clinical 
trials. . 

Theree is evidence in other areas than prostate cancer that the experienced HRQOL is influenced by 
psychosociall  factors like stress, social support, (non)-expression of emotions and coping strategies. 
[96-103],, If the assessed HRQOL is correlated with psychosocial factors in prostate cancer patients 
also,, this might have implications for the assessment of HRQOL in the way it is executed today, as 
welll  as for he interpretation of the results of the HRQOL research in prostate cancer patients until 
now.. In chapter  5 we examined the relation between psychosocial factors and the assessed HRQOL 

Patientss suffering from localized prostate cancer who are otherwise healthy and have a survival of 
overr 10 years, basically receive a curative treatment. This means they either undergo a radical 
prostatectomy,, or are treated with external or internal radiotherapy. The results of the various 
treatmentss are, in relation to the survival, more or less the same. The treatment's impact on the 
HRQOLL therefore, is essential. As shown in chapter 3, hardly any reliable comparative study on this 
subjectt is known of. However, there have been conducted many cross-sectional, non randomized, 
studiess of patients treated with radical prostatectomy on the one hand, and with radiotherapy on the 
other.. The results of such studies are only valuable if the HRQOL of the patients in both treatment 
groupss is the same on the outset of the treatment. Moreover, it is shown in chapter 5 that also in 
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prostatee cancer patients HRQOL is associated with several psychosocial factors. In chapter  6 will be 
examinedd if the baseline HRQOL and psychosocial profile of a group of patients who are scheduled 
forr treatment with radical prostatectomy, corresponds to the baseline profile of a group of patients who 
wil ll  be treated with external radiotherapy. 

Ass pointed out above, there have been published only a few methodologically sound comparative 
studiess that describe the impact of a radical prostatectomy on HRQOL as compared to radiotherapy. In 
thee daily practice, consistent results of such studies are essential to reach a well-considered decision in 
consultationn with the patient when a curative treatment of localized prostate carcinoma is indicated. 
Inn chapter  7 the real impact of a radical prostatectomy and of external radiotherapy on the HRQOL is 
examined.. It concerns a prospective, longitudinal study including pre-treatment assessments, in which 
validatedd questionnaires have been used. Moreover the role of other factors influencing the HRQOL, 
likee age, socioeconomical status, stress, (non)-expression of emotions, coping style and social support, 
aree evaluated. Finally, it is explored which factors, and to what extent, contribute to the assessed 
changess in HRQOL. 

Patientss with lymph node metastasis of prostate carcinoma can't be cured. The primary palliative 
treatmentt is hormonal therapy. The best time to start this hormonal treatment is as yet unknown. 
Shouldd it be done immediately after the disease is diagnosed, or should it be deferred until objective 
progressionn is observed? Studies concerning this question are not concluded yet. If a treatment has no 
effectt on the survival, the treatment's impact on the HRQOL is all the more important. In chapter  8 
thee impact of hormonal treatment on HRQOL of asymptomatic patients with lymph node positive 
prostatee cancer is examined. 

Patientss who show progression during hormonal treatment have a restricted survival. So far, there 
aren'tt any treatments known that influence the survival positively. The aim, therefore, of each therapy 
forr patients suffering from a hormone resistant form of prostate cancer is stabilization or improvement 
off  the HRQOL. Moreover, assessment of the HRQOL of these patients has proved to be difficult. The 
compliancee often is low, which could be connected with the bad condition these patients generally are 
in.. The research considered in chapter  9 aims at two goals. First, it explores whether it is possible at 
alll  to examine the HRQOL in this category of patients satisfactorily. Second, it examines whether 
Medroxyprogesteronn Acetate combined with Epirubicin has a better effect on HRQOL than Epirubicin 
alone. . 

Inn chapter  10 is examined in the same patients group whether treatment with Epirubicin in a 4-weekly 
regimenn is comparable with a weekly regimen with regard to the effect on HRQOL. 

Inn chapter  11 the potential prognostic value of HRQOL factors in patients suffering from progressive 
metastaticc hormone resistant prostate cancer (HRPC) is explored. Prognostic factors are useful 
instrumentss to assess the chance of survival and/or the likelihood of response to a specific therapy 
(predictivee factors), to help in choosing the most appropriate therapy, and to help in the comparison of 
resultss from several clinical trials. They can also serve as a guideline for the stratification of various 
groupss of patients in clinical studies. The identified factors in metastatic HRPC patients are limited 
andd the value of HRQOL factors has rarely been studied before. The data from 391 patients 
randomizedd in three EORTC trials (30903, 30921, 30944) were used. Objective of the study was 
twofold.. First, to explore whether it was possible to identify HRQOL domains with independent 
prognosticc value for the survival. Second, to perform a prognostic factor analysis in order to develop 
riskk groups that could distinguish patients with a relatively good prognosis from patients with a 
particularlyy bad or particularly favourable prognosis. 

Finally,, chapter  12 consists of the summary and discussion section of this thesis. 
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Chapterr 2 

Qualityy of lif e assessment: 
generall  and methodological aspects 
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Introductio n n 
Interestt in health related quality of life (HRQOL) assessment in clinical research has been growing 
rapidly.. It's rather peculiar that this interest used to be small, given the fact that from the days of 
Hippocrates,, the primary goal of a doctor is to improve the patient's well-being, and not only an 
attemptt to control his disease. In fact, Hippocrates even did go further, stating in his dictum: 'primum 
estt non nocere' which means 'first, do no harm'. Treatments given in an effort to control disease 
sometimess conflict with this goal. Therefore, it is clear that knowledge of a patient's well-being, in 
otherr words assessment of a patient's HRQOL, and insight how this is influenced by treatment, is an 
undisputablee need in good clinical practice. 
Thee term quality of life (QOL) was first used by Dwight Eisenhower's Presidential Commission on 
nationall  goals in 1960. However, its ethos was already clearly embodied in the constitution of the 
WHOO in 1947, in which health was defined as not merely the absence of disease, but also a state of 
completee physical, social and mental well-being [1]. Since that time, quality and quality of life has 
becomee a hot issue, and not only in health care but in the society as a whole everything seems to 
revolvee around the word quality. Much time has passed since then, but one problem remains. How to 
definee quality and how to measure it? This is also true for defining and measuring the HRQOL. 
Inn this chapter we will discuss what HRQOL assessment should involve, how it should be measured. 
We'lll  address the issue of questionnaire development. We'll give an overview of the questionnaires 
availablee for measuring HRQOL in prostate cancer. Finally we will discuss some methodological 
issues. . 

HRQOLHRQOL - what it mean. 
Mostt researchers agree that HRQOL involves a number of relatively independent domains, that at 
leastt include physical, functional and psychosocial aspects, and social well-being. So, it is a multi-
dimensionall  concept, grouped under the broad headings of physical, functional, psychological, and 
sociall  health. These domains are formed and influenced by several factors. In this view physical health 
iss related to symptoms, e.g. pain, fatigue, gastrointestinal problems, urinary problems and so on. 
Functionall  health is related to mobility, role activities, self care, and physical activities. Psychosocial 
healthh is related to cognitive function, psychological distress, and psychiatric morbidity. Finally, social 
healthh is related to social activities and interpersonal relationships [1,2]. 
Somee researchers also emphasize other areas, such as spiritual aspects and satisfaction with health care 
[3].. However, the widely accepted model aims to identify different dimensions that may influence 
HRQOL.. Until now relatively littl e attention has been paid to the relationship between these domains. 
Howw do they influence each other? For example, the individual judgement of the impact of the same 
symptomm may vary widely and is most probably related to other personal factors (coping) as well as 
socioculturall  factors and several resources (among others, economic resources, social support, and 
appropriatee health care)[4]. This may hamper a good interpretation of HRQOL data, and may limit the 
usefulnesss of HRQOL data as an outcome measure in cancer treatment. Therefore, there's a need for 
researchh programs which investigate the relationship between the different domains. If the outcome in 
onee domain is influenced by the nature of another domain, the final HRQOL outcome should be 
correctedd accordingly. As a result new models may be needed that can provide the proper corrections 
inn these assumed relationships. On the other hand, this research may produce models that identify and 
linkk independent variables to patient-assessed individual patient's factors with HRQOL assessment. 
Suchh models will facilitate the development of interventions that incorporate individual patient's 
factorss with HRQOL assessment. These models are more likely to give a sound view of the real 
impactt of the disease and its treatment on HRQOL. 

HRQOLHRQOL - the way it should he assessed 
HRQOLL assessments obviously involve capturing patients' own perceptions of their health and ability 
too function in life. So, patients themselves had to be questioned accordingly. There exist, however, 
severall  ways to do so. One can use an interview or a questionnaire, taken or presented by the patient's 
ownn physician, an independent investigator, or the patient can administer the questionnaire himself. It 
cann be done prospectively and retrospectively, in the hospital or at home, anonymously or not, and so 
on.. It has been demonstrated that physicians tend to underestimate the symptoms and their burdens 
experiencedd by prostate cancer patients [5-7]. This is probably because they are not likely to hear the 
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truee impact of the given therapy. On the other hand, patients might underestimate their problems when 
speakingg directly to the primary caregiver. Fossa et al, however, concluded in their study that 
physicianss tend to overestimate the impact of the disease and its treatment on patients' HRQOL [6]. 
Onee way or the other, HRQOL assessments performed by physicians are unreliable. The best way to 
assesss HRQOL is through instruments which are self-administered by the patient. This administration 
shouldd be done at the moment the investigator wants to be informed about the patients' HRQOL. In 
HRQOLL research one can not do this retrospectively. Litwin et al demonstrated that men undergoing 
radicall  prostatectomy for early-stage prostate cancer do not accurately recall their pre-treatment 
HRQOLL when asked several months or years later. This recall bias is constant throughout a period of 6 
monthss to 3 years after surgery. Moreover, it is reported that patients anonymously rate their HRQOL 
worsee compared to a not anonymous assessment [8,9]. 
Inn conclusion HRQOL is best assessed in a prospective way with questionnaires or instruments self-
administeredd by the patients and analysed in an anonymous manner. 

DevelopmentDevelopment of HRQOL instruments 
Thee development of a questionnaire measuring HRQOL is a complicated process. At the end of this 
processs the questionnaire in case must evidently possess the fundamental properties of reliability, 
validityy and responsiveness [10]. 
Reliabilityy refers to the extent to which the measure consistently produces the same result, particularly 
whenn applied to the same subjects at different times. Therefore it concerns the amount of error present 
inn the assessment. The statistic used to quantify the internal consistency, or unidimensionality, of a 
scalee is called Cronbach's coefficient alpha. According to generally accepted standards this should 
exceedd 0.70 [11]. 
Validityy is the degree to which the measure reflects what was intended to measure rather than 
somethingg else. Again, generally accepted standards dictate that validity statistics should exceed 0.70 
[11]. . 
Responsivenesss of a HRQOL instrument indicates its sensitivity to clinically significant change. In 
otherr words, it must be able to detect meaningful improvements or decrements in HRQOL during 
longitudinall  studies. 
Thee European Organization for Research and Treatment of Cancer (EORTC) Quality of Life Group 
formulatedd guidelines for instrument development [12]. These guidelines also have been developed 
veryy precisely. The EORTC has great experience in instrument development and therefore its 
guideliness can be seen as the golden standard for sound instrument development. Summarising, these 
guideliness contain 4 procedures: 
Construction.Construction. A team of physicians, nurses, patients and, if necessary, other participants formulate 
questionss and construct a basic instrument addressing issues which are considered to be relevant for 
thee population for which the instrument will be developed. 
Translation.Translation. The questionnaire is submitted to a rigorous translation process, based on repetitive 
forward-backwardd procedures. The aim of the translation is to produce instruments which are: clear, 
expressedd in ordinary language, and conceptually equivalent to the original instrument. 
PilotPilot testing. For every language, each item of the questionnaire is tested by means of a structured 
intervieww of about 10 to 15 patients. 
FieldField study. After corrections have been carried through, the questionnaire is tested in a large study in 
orderr to test the scale structure, reliability and validity as an outcome in clinical research. 
Whenn this procedure is followed and the field study has proved that the instrument has good 
psychometricc properties with respect to validity, reliability and responsiveness to change, it is ready 
forr use in trials assessing HRQOL. 

AvailableAvailable HRQOL instruments 
AA spectrum of HRQOL instruments has been developed, ranging from general to disease-specific and 
add hoc instruments that are specific to a single study [13]. General instruments are most applicable to 
healthh policy research and their advantage lies in examining a wide range of potential impacts of 
diseasee on mental and social functioning. They are designed for use in any group of illness or in any 
populationn to assess HRQOL. Cancer specific instruments on the other hand, have the advantage of 
addressingg problems which are specific to a given cancer patient population, and may permit cross-

23 3 



studyy comparison. In table 1 (page 24) validated general HRQOL instruments are listed, table 2 (page 
25)) shows validated cancer specific HRQOL instruments. 
Cancerr specific core instruments (a more focused type of general measurement) are supplemented 
withh disease specific or treatment specific modules, aimed to come to a compact and useful 
instrument,, combining the advantages of the general and cancer specific instruments. Examples 
includee the European Organization for Research and Treatment QOL core questionnaire (EORTC 
QLQ-C30),, supplemented by a lung cancer-specific module (QLQ-LC13), or the general Functional 
Assessmentt of Cancer Therapy Scale (FACT-G), supplemented by the ovarian cancer-specific module 
(FACT-Ovarian).. Disease specific instruments developed in order to measure the specific problems of 
prostatee cancer patients are listed in table 3 (page 25). 
Thee choice of an QOL instrument is directly related to the trial structure and the questions to be 
answered.. A broad and comprehensive approach is likely to be particularly useful for treatments at 
whichh littl e is known about potential effects on patients' well-being, and assessment in order to 
distinguishh among treatments needs to be specific and sensitive. Other important factors in instrument 
choicee are the patient population, the treatment, if known, and its potential toxicity's and, concerning 
thee logistics, the resources of the investigators and the participating investigators. In addition the QOL 
questionnairee should be available in the appropriate languages in relation to potential participants in 
thee study concerned [14]. 

AimAim of HRQOL assessment. 
Cellaa and Tulsky formulated three purposes for measuring HRQOL [15]: 
1.. to identify the full range of side effects and impacts of the treatments in order to assess 

rehabilitationn needs; 
2.. to compare treatments in a trial; 
3.. to use HRQOL ratings as a predictor of response to future treatment. 
Otherss emphasize that knowledge of the HRQOL may be important when the impact of a different 
treatmentt on the life expectancy is small. Beitz stated, based on the recommendations of the 
Oncologicall  Drugs Advisory Committee, that beneficial effects on HRQOL and/or survival should be 
thee basis for approval of new anti-cancer drugs, and that, from a regulatory point of view, for drugs 
thatt do not have an impact on survival, demonstration of a favourable effect on HRQOL is more 
importantt than most other traditional measures used to assess efficacy, such as objective tumour 
responsee [16]. 

Tablee 1: General Quality of Life instruments proven to have good psychometric properties 

Instrumentt abbreviation number of items references abbreviation n 

EQ Q 
SFF 12 
SF-36 6 
NHP P 
QWB B 
SIP P 

num m 

15 5 
12 2 
36 6 
38 8 
18 8 
136 6 

EuroQoll  EQ 15 [17] 
MOSS 12-item Health Survey SF 12 12 [18] 
MOSS 36 item Health Survey SF-36 36 [19] 
Nottinghamm Health Profile NHP 38 [20] 
Qualityy of Well-Being scale QWB 18 [21] 
Sicknesss Impact Profile SIP 136 [22] 

MOSMOS = Medical Outcome Studies 
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Tablee 2: Disease (Cancer) Specific Quality of Lif e instruments proven to have good 
psychometricc properties 

Instrumentt abbreviation number of items references 

Cancerr Rehabilitation Evaluation 
Systemm CARES-SF 59 [23] 

Europeann Organization for the 
Researchh and Treatment of 
Cancerr EORTC-QLQ-C30 30 [24] 

Functionall  Assessment of 
Cancerr Therapy FACT 28 [25] 

Functionall  Living Index of 

Cancerr FLIC 22 [26] 

Qualityy of Life index QLI 34 [27] 

Rotterdamm Symptom Check List RSCL 27 [28] 

Tablee 3: Disease (Prostate) Specific Quality of Lif e instruments proven to have good 
psychometricc properties 

Instrumentt abbreviation number of items references 

Functionall  Assessment of Cancer 
Therapyy - Prostate FACT-P 12 [29] 

Prostatee Cancer Specific QOL 
Instrumentt PROSQOLI 10 [30] 

Prostatee Cancer Treatment 
Outcomee Questionnaire PCTO-Q 41 [31] 

Radiumhemmetss Scale of Sexual 
Functionn RSSF 21 [32] 

Universityy of California, Los 
Angeles-Prostatee Cancer Index PCI 20 [33] 

Expandedd Prostate cancer Index 50 [34] 

Compositee EPIC 

Prostatee Cancer Quality of Life PC-QOL 52 [35] 

Dalee instrument Dale 23 [36] 

Caffoo instrument Caffo 41 [37] 
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Finally,, the European Organization for Research and Treatment of Cancer (EORTC) has defined 
criteriaa for the inclusion of quality of life issues in their phase III cancer clinical trials [38], It is stated 
thatt theoretically HRQOL assessment can be a relevant endpoint if: 
1.. no improvement in overall, recurrence-free, or systemic disease-free survival is expected, but when 

significantt changes or differences in (at least) one aspect of quality of life are expected; 
2.. one treatment results in a better survival but has more toxic effects; 
3.. the patients have an extremely poor prognosis with or without treatment; 
4.. treatment is known to be very burdensome to patients; 
5.. a new (invasive) treatment is to be evaluated. 
So,, in conclusion, generally, HRQOL assessment might be important in evaluating (relatively) new 
treatmentt modalities, when treatment itself has side effects (positive or negative) or when a new or 
differentt treatment has littl e or no impact on survival. 

MethodologicalMethodological issues related to HRQOL research 
Finally,, we will discuss a few methodological issues related to HRQOL research. Firstly the 
compliance,, secondly the issue of the clinical significance in HRQOL assessment, and finally we will 
addresss briefly the problem of how to use the results of HRQOL studies in daily practice and clinical 
decisionn making. One of the biggest problems in HRQOL research is the problem of the compliance. 
Compliancee is mostly expressed in percentages, meaning the number of actually administered 
assessmentss divided by the number of expected assessments. Also, the term 'missing data' is used. 
Twoo types of missing data are distinguished. Firstly, patients may fail to complete all items of a 
questionnaire,, possibly by accident. In the scoring manuals of many validated instruments, elementary 
methodss of calculating scalescores when items are missing, are described. Secondly, sometimes whole 
formss are missing. Several studies are less solid because of a low compliance [39]. Reasons for the 
loww compliance may be physician as well as patient related. Not all physicians are aware of the 
importancee of HRQOL assessment. As a result they are reluctant to administer the questionnaires to 
thee patients. Moreover, it is time-consuming and some physicians don't want to spent time on 
investigationss in which they not fully believe, or maybe they really don't have time. Other physicians 
arguee that the results of HRQOL assessment nowadays don't influence practical decision making and 
iss therefore of relatively low or even no value. On the other hand, there are patients related reasons. 
Patients,, especially older patients, sometimes don't want to fill  out all questions. That is one of the 
reasonss why it's so hard to get questionnaires concerning sexual issues validated. Patients, and 
especiallyy those who are suffering from advanced disease, sometimes are in such a bad general 
conditionn that they're physically not capable to reply, or because of their condition they are not very 
willin gg to administer questionnaires. It's also possible that patients just feel fine but they see littl e 
pointt in replying. Sometimes there are just logistic reasons for bad compliance. However, the fact is 
thatt compliance in HRQOL studies is not always optimal. The question remains how to handle low 
compliancee and how to interpret results of studies based on low compliance. How can one be sure that 
thosee patients with data are truly representative of the total sample recruited for that particular study? 
Aree the results consequently biased? There is no widely accepted general rule for acceptable levels of 
compliance.. It depends very much on the reasons for the missing data. If one can argue (and support 
empirically)) that the data are missing at random, than from a methodological point of view it is not 
suchh a problem because it is acceptable to perform analyses on the available data. However, this is 
rarelyy the case. In fact, nowadays one can not easily eliminate bias when data are missing, and it 
shouldd be emphasised that the results of analyses may be suspect and must be interpreted with caution 
wheneverr there are many missing data [14]. 

Howw to interpret HRQOL research and its clinical significance are the last issues to be addressed. 
Mostt users of HRQOL instruments are unfamiliar with the particular scales, and do not know how to 
interprett the (mean) scores. Which interpretation should be given to a difference of 5 points on a scale 
runningg from 0 til l 100. An example: the interpretation of the results of multivariate analyses from the 
CaPSUREE database as reported by Litwin [40]. Using the UCLA- PCI (see table 3) sexual function 6 
monthss after radical prostatectomy in patients who were operated nerve sparingly was 20 on a scale 
runningg from 0 til l 100, in which 100 represents a good and 0 a bad function. In patients not operated 
nervee sparingly sexual function was calculated 14. With a p value of 0.006, this difference was 
statisticallyy highly significant. However, statistical significance tells us whether the observed data can 
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bee explained by chance fluctuations (such as selection of patients), but says nothing about clinical 
significance.. So, what is the clinical significance and, what's more, what impact has a difference of 6 
pointss on daily practice? Is such a difference big enough to be important? If a patient's score changes 
byy 6 points, would they even notice the change? One can argue that the difference in a score between 
144 or 20 on a scale running from 0 til l 100 has no clinical meaning or consequences. Both scores are 
bad.. Does that mean that from a practical point of view the outcome of nerve sparing and not nerve 
sparingg radical prostatectomy is equal? There are no straight answers to these questions. Osoba et al 
andd King, among others, addressed this issue [41,42]. Osoba et al compared the outcome of the 
EORTC-QLQQ C30 on two occasions. In addition, they asked the patients to rate their perception of 
change.change. He evaluated four scales (physical, emotional, social functioning and global QOL) [41]. It 
turnedd out that when these scale score changed by 5-10 points (on the 0-100 scale) patients described 
theirr change in condition as 'a little'. Changes of 10-20 were rated as 'moderate' and changes over 20 
pointss as 'very much'. King used a different approach [42]. She collected data from 14 studies 
concerningg patient groups who were expected to differ in terms of HRQOL (limited disease versus 
advancedd disease). She concluded that for most scales a difference of 5 or less is a 'small difference', 
butt the definition for a large difference varied for each scale. This was for example 16 for global QOL, 
277 for physical function and 7 for emotional function. 

Inn conclusion, the interpretation of results remains essentially quantitative. Clinical significance is 
subjectivee and a matter of opinion. Based on the present data and the variety of personal opinions it is 
unlikelyy that a single threshold value will be universally accepted as a cut-off point that separates 
clinicallyy important changes from trivial and unimportant ones. However, many investigators agree 
thatt a change of 5-10 points on the 1-100 scale may be interpreted as clinically significant [14,43,44]. 

However,, even if one knows how to interpret HRQOL data, it remains difficult to use this 
outcomee in daily practice. How to incorporate this knowledge in therapeutic decision making for the 
individuall  patient? Especially when one must choose between prolonged survival with a worse 
HRQOLL or shorter survival with a better HRQOL. How to handle this? Chapman constructed a model 
off  prostate cancer patients' preferences for health states [45,46]. The multi-attribute utility theory 
(MAUT)) provides a way to model decisions involving trade-off among different aspects or goals of a 
problem.. A study among 57 patients showed that patients' preference judgements are moderately 
consistentt and systematic. The model constructed appears to be a potentially feasible method for 
evaluatingg preferences of prostate cancer patients and may prove helpful in assisting patients make 
decisionss regarding treatment [47]. These preferences are also called utilities and refer to the 
individual'ss valuation of various health states. A state of perfect health is usually assigned as a utility 
off  1,0, whereas death or an extremely poor health is assigned as a utility of 0,0. Suboptimal states of 
healthh resulting from HRQOL impairment correspond to intermediate values between 0-1. By placing 
bothh survival and HRQOL (utilities) in the same equation, it is possible to determine the relative 
contributionn of each. This allows the patient to incorporate his or her own preferences for various 
healthh states into the decision-making process. 

Ann other way of combining survival and HRQOL is to use the term QUALY, Quality Adjusted Life 
Years.. This is calculated by multiplying the survival with QOL. When for a certain treatment the 
survivall  is 4 years with an overall HRQOL of 0,6 the QUALY is 2,4. Resulted another therapy in a 
comparablee patient group in a survival of 3 years but with a HRQOL of 0,9 the QUALY is 2,7. 
Notwithstandingg the existence of these models, and in absence of a widely accepted golden standard, 
thee incorporation HRQOL results in clinical decision making still remains difficult and wil l mostly 
dependd on the personal view of the physician. 

Wee will end with the words of Varricchio et al [48]. They stated that the results of HRQOL 
assessmentt in clinical oncology should focus on interventions to lessen the negative impact of cancer 
andd its treatment on HRQOL, while the translation of HRQOL findings into valid, effective clinical 
applicationss must be of the greatest concern to modern-day researchers and clinicians. After all, it is 
importantt that HRQOL research continues to develop, and that cancer research questions of clinical 
importancee will be addressed to patients. 
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Chapterr 3 

Healthh related quality of lif e in prostate cancer: 
aa review of the literatur e 

PartsParts of this article are publicized in Urol.Res. 1997 ;25 Suppl 2:79-88. 



Introductio n n 
Traditionally,, clinicians have mainly focused their attention on the more classical aspects of the 
evaluationn of cancer treatment outcome, such as control of symptoms, response to treatment, relapse, 
andd survival, while less attention has been paid to how the disease and its treatment affect health 
relatedd quality of life (HRQOL). In the past decade the need to assess HRQOL in patients with 
malignancyy has increasingly been recognised. This is also true for patients suffering from prostate 
cancer.. As a result of this, a growing number of articles concerning HRQOL issues in prostate cancer 
patientss was published. A PubMed research resulted in 854 articles after entering the keywords 
'prostatee cancer' and 'quality of life'. At this point it seems justified to ask: what did we learn from all 
thiss HRQOL research until now? Answering this question is the main objective of the present article. 
Wee present a systematic review of the published literature and finally the outcome will be discussed. 

Methods s 
Onn 10-06-2002 a search of the MEDLINE database was performed over the period 1966 (start of 
MEDLINE)) - 01-04-2002. This search was performed by using the PubMed service as offered by the 
USS National Library of Medicine (NLM). MEDLINE is the NLM bibliographic database covering 
fieldss of medicine, nursing, dentistry, veterinary medicine, the health care system, and the preclinical 
sciences.. It provides access to abstracts of articles and citations from more than 4000 biomedical 
journalss published world-wide. The search was performed using the subheadings MeSH 'prostatic 
neoplasms'' and 'quality of life' and the keywords 'prostate cancer'  and 'qualit y of Iife\ 
Articless were selected for review if they met the following inclusion criteria: publications and citations 
inn English of which an abstract was available. All selected abstracts were judged and categorized. 
Eightt categories were distinguished; 

1.1. General aspects 
Thiss category consists of articles concerning general aspects of HRQOL, such as 
methodologicall  issues, questionnaire development, validation processes, personal views on 
HRQOL,, and so on. Review articles and personal views of authors as well as editorial 
commentss are also included in this category. Articles reporting the results of studies were not 
includedd in this category. 

2.2. Radical prostatectomy 
Articless concerning HRQOL issues related to radical prostatectomy. 

3.3. Radiation therapy 
Articless concerning HRQOL issues related to radiation therapy. These include external as well 
ass interstitial radiation therapy. 

4.. Comparing radical prostatectomy with radiation therapy 
Articless in which the results of HRQOL assessment of patients treated with radical 
prostatectomyy are compared with those of patients treated with radiation therapy. 

5.5. Hormonal treatment 
Articless concerning HRQOL issues and hormonal treatment. 

6.6. Hormone refractory disease 
Articless concerning HRQOL issues in hormone refractory disease. 

7.. Remaining HRQOL articles 
Articless resulting from the PubMed search that don't fit  in with one of the above formulated 
categories,, but do deal with HRQOL. 

8.8. Others 
Articless resulting from the PubMed search of which HRQOL is one of the keywords, but that 
inn fact don't deal with HRQOL issues. 

Thee search resulted in a substantial number of articles in which quality of life (QOL) was indeed one 
off  the keywords, but in which the authors didn't report any structured research about the HRQOL. By 
structuredd research about HRQOL is meant all research that is performed with questionnaires, 
whetherr or not validated, to gain an insight in this quality. It is expressly not understood to mean 
researchh in which the researcher registers complications and side effects of treatments and 
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subsequentlyy draws conclusions with regard to the HRQOL of patients, based on these data. This 
categoryy of articles is placed in the group 'others' and will not be considered in this review. 
Inn addition, from a methodological point of view it is clear that prospective studies, in which baseline 
measuress and the use of validated questionnaires are included, are scientifically the most valuable. 
Articless meeting these criteria will be considered extensibly and are mentioned in the annexed tables. 
Itt is a well-known fact, however, that the sounder a study might look from a methodological point of 
view,, the less remarkable the results often are. On the other hand, methodologically less sound studies, 
sometimess somehow show a remarkable trend. For this reason this type of studies will be considered 
heree briefly, in the course of which it is attempted to formulate the detected trend in particular. 
Again,, trials or studies using disease symptoms or adverse events as proxies but no HRQOL 
instruments,, were not considered as studies in which HRQOL was evaluated and are therefore not 
discussedd in this review. 

Results s 
Thee primary search resulted in 854 citations. After selection according to the inclusion criteria 630 
citationss remained. As shown in figure 1 the number of articles produced with respect to HRQOL in 
prostatee cancer has explosively grown in recent years. 
Thee oldest citation is from Baker. In 1975 he stated: 'Generally, recent reports on the side effects of 
oestrogenn therapy for prostatic cancer have concerned mortality statistics, relatively littl e attention 
havingg been paid to the quality of life of individual patients.'[1] Although he argued in favour of more 
structuredd research about the quality of life in patients with prostate cancer, this wasn't implemented 
immediately.. It was only in the beginning of the nineties of the last century, that this type of research 
inn patients with prostate cancer began to receive more attention. 
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Figuree 1: Presenting the year and the number of articles published in that year. 
Resultss of a MedlineResearch on the keywords 'Prostate cancer' 
andd 'Quality of Life', restricted to English citations including an abstract. 

/.. General aspects 
Thiss category contains 77 articles. Most of these articles deal with methodological issues like 
instrumentt or questionnaire development and validation processes [2-10]. A few articles report about 
patientss preferences and the use of Quality Adjusted Life Years [11,12]. 
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Itt is beyond the scope of this review to discuss them all. A lot of these methodological issues are 
describedd in chapter 2. Here we wil l highlight a few articles which we personally think are interesting 
orr valuable. 
Too begin with, we mention two papers describing what an optimal questionnaire to measure HRQOL 
inn prostate cancer should contain. The first one is the paper of Altweins report of the Wallenberg 
symposium.. During this symposium the literature was screened for reports on the more common 
complicationss following various forms of therapy for prostate cancer. Frequencies were summarized. 
Thee scarce literature reporting on quality of life in prostate cancer was reviewed and conflicting data 
weree discussed and reassessed. Among others, this resulted in the formulation of the optimal 
questionnairee for assessing HRQOL in prostate cancer patients; a Quality of Lif e Questionnaire should 
containn general domains relevant to cancer patients, cancer-specific questions, and prostate cancer-
specificc questions. The latter group includes: questions on worry about prostate cancer and its 
prognosis,, bone/pelvic pain, lower urinary tract symptoms, urinary incontinence, urinary diversion, 
bowell  function, sexual function, endocrine effects, and satisfaction with medical care for prostate 
cancer.. The Wallenberg symposium finally concluded that a modern trial of prostate cancer treatment 
shouldd be regarded as insufficient if it doesn't include a validated Quality of Lif e Questionnaire [13]. 
Thee second paper describing an optimal questionnaire concerned a questionnaire developed by Clark 
ett al [14]. Based on focus groups with prostate cancer, patient's questionnaire items were constructed 
representingg HRQOL issues that were important according to the patients. Psychometric analyses 
identifiedd nine reliable and valid indicators of prostate cancer-related HRQOL: body image, sexual 
problems,, spouse affection, spouse worry, masculinity, cancer-related self-image, cancer distress, 
cancerr acceptance, and regret of treatment decision. Remarkably, the emotional status of spouses is 
identifiedd as a factor influencing the HRQOL of the patient, which is also true for the regret of 
treatmentt decision. These issues are not incorporated in the HRQOL questionnaires developed so far. 
Onee other article worth mentioning is the one written by Geary et al, describing the validation of a 
self-administeredd questionnaire to be used in hormonally treated advanced prostate cancer patients 
[15].. A brief self-administered 33 item questionnaire covering 10 domains was developed. Among 
others,, these domains were general health perceptions, pain, vitality, sexual interest and sexual 
functioning.. Geary et al conclude that, with the exception of the measure of sexual interest and sexual 
functioning,, the scales performed well with respect to the psychometric characteristics in each of the 
sixx study countries. So, the items sexual interest and sexual functioning are not validated in this study. 
Fayerss explained the difficulties and the pitfalls by using the exploratory factor analysis (EFA) as one 
off  the standard and most widely applied methods for demonstrating construct validity of new 
instruments.. Factor analysis is irrelevant as a method of scale validation for those HRQOL instruments 
containingg causal indicators, and should only be used for items which are effect indicators [16]. 
Knightt et al examined the reliability and validity of spousal assessment by evaluating the collateral 
HRQOLL ratings of patients with metastatic prostate cancer [17]. A comparison was made between 
spousall  assessment of the patients HRQOL and the instruments filled in by the patients themselves. 
Thee collateral HRQOL assessments from spouses are potentially useful in assessing the functional 
statuss in patients of lower socioeconomic status with metastatic prostate cancer. For subjective 
domains,, such as the social domain, direct patient assessments are needed. Sneeuw et al executed a 
comparablee study, concluding that the spouses of men with metastatic prostate cancer evaluate with a 
fairr degree of accuracy how patients experience physical and psychosocial functioning, symptoms and 
overalll  quality of lif e [18]. However, caution should be exercised when relying on proxy raters for 
assessingg sexual functioning and satisfaction. 
Finally,, we mention the existence of the CaPSURE database [19]. CaPSURE stands for Cancer of the 
Prostatee Strategic Urologie Research Endeavor. The objective of this database is to document the 
impactt of prostate cancer on resource utilization, clinical outcomes, HRQOL, and survival in typical 
practicee setting. It was initiated in 1995 and from a methodological point of view it's very well 
constructed.. The database includes approximately 1,000 clinical and patient reported variables. Over 
300 clinical sites and thousands of patients participate. Analyses of data from the CaPSURE database 
havee already delivered very valuable results, which are presented in several papers [20-27] 
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2.2. Radical prostatectomy 
266 articles report about the results of HRQOL assessment in patients treated with radical 
prostatectomy.. The 7 prospective, longitudinal studies, including baseline assessment, and using 
validatedd questionnaires, are listed in table 1. It must be noticed that Jonler and Sell report about the 
samee study population. 
Thee other 19 studies are mostly retrospective and/or cross-sectional or they're lacking baseline 
measures.. Results are reported in a descriptive way [28]. Fowler et al showed in one such study that 
incontinencee had a greater impact on HRQOL than loss of sexual capacity [29]. Gralnek et al studied 
thee impact of nerve-sparing techniques. The results demonstrated that nerve-sparing surgery improved 
outcomess in physical function, role limitations, sexual function, and discomfort. Nerve-sparing 
techniquess did not affect urinary or bowel function nor disease outcome [30]. However, this study has 
beenn criticised because of its methodological shortcomings. Litwin performed a cross-sectional study 
inn 96 men treated with RRP. With respect to sexual, urinary and bowel function, men who had 
undergonee nerve-sparing surgery, did not differ from those who hadn't. However, he also stated that 
thee ability to detect the difference was low. Finally, Talcott also performed a study to investigate the 
patient-reportedd outcome after radical prostatectomy [31]. He concluded that nerve-sparing 
prostatectomy,, particularly when performed unilaterally, improves postoperative sexual function to a 
lesserr extent than previously reported. Since men with preoperative impotence and more advanced 
cancerss receive nerve-sparing surgery less often, some of the previously reported benefits of nerve 
preservationn may be the result of patient selection and not necessarily of the technique. 
Inn a study (n=868) of Kao et al, the incidence of patient's self-reported incontinence, impotence, 
bladderr neck contracture, or urethral stricture was 66%, 88% and 21%, respectively. The incidence of 
incontinencee requiring protection was 33% [32]. In 1994 Leandri et al and Walsh et al reported 
differentt figures compared to Kao et al: incontinence 5%-8% respectively and preservation of sexual 
functionn in 7l%-86% of the patients who were operated nerve-sparingly [33,34]. One must notice that 
inn the last two studies no questionnaires were used to measure HRQOL. They are mentioned here 
becausee these studies are cited very often. 

Inn a few assessments, patients retrospectively were asked about their situation before operation, which 
inn several occasions had taken place more than 10 years earlier. Based on these results comparisons 
weree made and conclusions were drawn of HRQOL parameters before and after operation and the 
impactt of the operation on HRQOL [35,36]. In other studies two different groups of patients were 
compared.. HRQOL assessment was performed in one group operated 12 months or longer before, and 
att the same time an assessment was performed in patients awaiting surgery. These two groups 
containingg different patients were compared and, again, based on these results the impact of radical 
prostatectomyy on HRQOL was reported [37-39]. Results of those studies demonstrate the negative 
impactt of surgery on urinary and sexual functioning, which leads, however, to a none or only minimal 
decreasedd overall HRQOL. Two articles are not discussed because they meet a combination of the 
exclusionn criteria as mentioned under Methods [40,41]. 
Inn several studies patients were asked after treatment if they would choose radical prostatectomy again 
[28,29,32,38,40,42-45].. The overall percentage of patients who would do so varies from 77,5%-92% 
Ass one can imagine there was a sound relation between the seriousness of postoperative 
complications/sidee effects and the willing to choose surgery again. Patients experiencing a lot of 
problemss as a result of surgery are less willing to choose prostatectomy again. Finally, Ruiz-Deya et al 
retrospectivelyy evaluated the impact of standard perineal approach on patient outcome [46]. They 
concludedd that the radical perineal prostatectomy is a low morbidity alternative for the treatment of 
localizedd prostate cancer. Outpatient radical perineal prostatectomy can be performed with good 
patientt satisfaction and safety. There appears to be few bowel problems after long-term follow up. 

3.3. Radiation Therapy 
322 articles report about the results of HRQOL assessment in patients treated with radiation therapy. 
Thiss includes external beam radiation (n=l9) therapy as well as interstitial radiation therapy 
(brachytherapy)) (n=13). The prospective, longitudinal studies, including baseline assessment, using 
validatedd questionnaires, are listed in table 2. Lee et al were the only ones who performed such a study 
inn interstitial radiation therapy. They have written 3 articles about the same study population. 
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199 articles remained reporting HRQOL assessment in patients treated with radiation therapy only. Of 
thesee articles 11 did not fit in with the criteria as described under Methods. Of these remaining 11 
articless with methodological shortcomings, the greater part is performed as a retrospective cross-
sectionall  type of research [47-54]. These studies all report that the main problems in men after 
radiationn therapy are related to urinary, bowel, and sexual functioning. These functions are disturbed. 
Thee degree of disturbance varies. Almost all these studies conclude that sexual dysfunction has the 
greatestt impact on HRQOL, although this impact declines with rising age and for patients older than 
744 years decreased sexual function was not perceived as such a significant problem, despite the loss of 
desiree and erection. Roach stated that more research is needed to evaluate the true impact of radiation 
therapyy on the HRQOL of patients and their partners to allow an adequate informed consent [54]. 
Changess in experienced HRQOL 4 and 8 years after radiation therapy compared with an age matched 
controll  group were studied by Fransson et al. The outcome did not change between 4 and 8 years after 
RT.. The age-matched controls reported no change in urinary or sexual problems despite advanced age, 
butt there was a reported decrease in intestinal problems [55]. Kupelian compared short course 
intensityy modulated radiotherapy to conformal radiotherapy (SCIM-RT) [56]. After two years HRQOL 
reportedd by the patients using the EPIC questionnaire reveals no difference between patients treated 
ww ith high-dose CRT at standard fractionation and patients treated with SCIM-RT 
AA few studies asked patients after treatment if they would choose radiation therapy again 
[45,53,57,58],, The overall percentage of patients who would, varies from 81%-97%. 
Thee search delivered 13 articles with respect to interstitial radiation therapy. Of these articles 10 didn't 
fitfit  with the defined methodological criteria. Among others, Arterbery et al and Merrick et al executed 
retrospectivee studies [59-66] These studies demonstrate mild (<20%) urinary (frequency and urge, no 
incontinence)) and bowel symptoms and about 50% of the treated patients has maintained potency. Joly 
ett al compared patients (n=71) treated with combined external beam radiation therapy and interstitial 
radiationn therapy with an aged- and residence-matched control group. Overall HRQOL didn't differ 
betweenn the two groups. Differences concerning sexual activity and interest and urinary function 
(incontinencee and cystitis) were observed, all in favour of the control group [67]. In a few studies 
patientss were asked after treatment if they would choose interstitial radiation therapy again [59,62]. 
Thee percentage of the patients who would want an implant again, varies from 98%-100%. 

4.4. Comparing radical prostatectomy with radiation therapy 
199 articles remained only reporting the results of HRQOL assessments in patients treated with radical 
prostatectomyy compared with patients treated with radiation therapy. Four of these 19 studies show a 
prospectivee design, including baseline assessment and the use of validated questionnaires (see table 3). 
Thee other articles mostly report about retrospective analyses or analyses not including baseline 
assessmentt [26,27,68-73]. Results of all these studies are more or less comparable. Patients treated 
withh radical prostatectomy or radiation therapy both experience urinary and sexual problems. These 
problemss are, by and large, worse in surgically treated patients. Moreover, radiated patients show 
bowell  problems. Nevertheless, the overall HRQOL was good or only slightly impaired in the majority 
off  patients. Litwin demonstrated that patients undergoing radiation therapy or radical prostatectomy, 
whetherr or not nerve-sparing, all showed comparable rates of improvement in sexual function during 
thee first year after treatment for early-stage prostate cancer. However, in the second year after 
treatment,, patients treated with radiation therapy began to show declining sexual function; patients 
treatedd with radical prostatectomy did not. With respect to urinary incontinence, Litwin reported that 
urinaryy function improved with time during the first year after surgery but remained fairly constant 
duringg the second year [26,27], Two studies were retrospectively executed in radiation therapy 
patients.. The results were compared with a cohort of surgically treated patients. [74,75]. Again 
comparisonss showed a higher rate of incontinence and impotence in the surgically treated patients and 
aa higher rate of bowel dysfunction after radiation therapy. Krupinsky et al compared radical 
prostatectomy,, external radiation therapy, interstitial radiation therapy and the combination of external 
andd interstitial radiation therapy in a retrospective cross-sectional design [76]. The number of studied 
patientss was small (n= 138) and the group varied largely. They concluded that patients treated with the 
combinationn of external and interstitial radiation therapy had an overall lower quality of life compared 
withh those treated with radical prostatectomy and external radiation therapy. 
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AA study in which brachytherapy, whether or not combined with external radiation therapy, was 
comparedd with radical prostatectomy and an age-matched healthy control group was carried out by 
Brandeiss [77]. His main conclusion was that general health related quality of life of patients 
undergoingg brachytherapy with or without pre-treatment with external beam radiation, was similar to 
agee matched controls, although urinary, bowel, and sexual problems were reported. Much of the 
impairmentt in disease specific health related quality of life among patients undergoing brachytherapy 
mightt be attributed to pre-treatment radiation. 
Madalinskaa et al studied the baseline HRQOL in patients with screen-detected versus clinically 
diagnosedd prostate cancer treated with radical prostatectomy or radiation therapy [78]. Screen-detected 
prostatee cancer patients presented with more favourable cancer stage and grade. HRQOL was related 
too both the tumour stage and the detection method. Pre-treatment HRQOL differences between 
prostatectomyy and radiotherapy patients were associated ne-ther with tumour characteristics nor with 
thee detection method. Baseline differences in HRQOL should be taken into account when evaluating 
post-treatmentt HRQOL. 
Finally,, Tefilli et al reported about salvage procedures for locally recurrent prostate cancer [79]. They 
comparedd salvage prostatectomy after primary radiation therapy with salvage radiation therapy after 
primaryy surgery. They demonstrated that patients receiving salvage radiation therapy have better 
urinaryy incontinence rates and a better overall HRQOL. 

5.5. Hormonal treatment 
411 articles are left only reporting the results of HRQOL assessments in patients treated with androgen 
deprivation.. Again we distinguish prospective studies, including baseline measures, using validated 
questionnaires,, from other designed studies. The former are listed in table 4. For easy reference we 
classifiedd the remaining articles in several categories. These are studies reporting outcome in: 

a.. partial androgen blockade (PAB); 
b.. maximal (or combined) androgen blockade (MAB); 
c.. intermittent androgen deprivation; 
d.. bicalutamide; 
e.. remaining. 

a.. Partial androgen blockade 
Inn a small study (n=15) in patients with stage D disease treated with orchiectomy, Lucas et al found 
thatt orchiectomy did not appear to affect quality of life, or sex-role identity. However, loss of sexual 
functionn did turn out to be an area of concern. It was noted that 55% of premorbidly sexually active 
patientss found this loss disturbing. These patients, premorbidly, appeared to have higher sex-role 
stereotypyy [80]. Nygard et al executed a HRQOL and cost effectiveness study, comparing patients 
treatedd with orchiectomy or LHRH analogue (Goseraline) [SI]. After three years, the overall HRQOL 
wass comparable in both groups whereas the costs for the treatment with LHRH were significantly 
higher.. They conclude that orchiectomy is the treatment of choice in case of a life expectancy of more 
thann two years. Also Potosky et al concluded, based on the results of their study that the HRQOL 
resultss of both treatment modalities (LHRH versus orchiectomy) were comparable [82]. 
Exceptt for the studies with bicalutamide, the search deliversd no other studies with respect to HRQOL 
inn PAB. 

b.. Maximal androgen blockade 
AA systematic review is performed by Schmitt et al [83]. Their main objective was to assess the effect 
off  MAB on survival when compared with castration (medical or surgical) only for patients suffering 
fromm advanced prostate cancer. Moreover, they addressed adverse events and HRQOL aspects. 
Finally,, they concluded that MAB produces a modest overall and cancer-specific survival at 5 years 
butt it is also associated with increased adverse events and reduced quality of life. The conclusion with 
respectt to the HRQOL aspects, however, is based on one single trial studying orchiectomy plus 
placeboo versus orchiectomy plus Flutamide [84]. 
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Albertsenn et al compared hormonal treatment (MAB) in patients with metastatic prostate cancer in 
remissionn (n=60) and patients who are in progression (n=53). Men with hormone-sensitive cancer had 
significantlyy less bodily pain, more vitality, more social interactions, and better mental health than 
patientss with hormone-resistant disease. No differences were observed between the two groups 
concerningg treatment-related problems such as diarrhea, constipation, urinary symptoms, sexual 
function,, sexual satisfaction, or hot flashes, although men in remission tended to rate each of these 
itemss more favourably than men with disease progression. Patients in remission receiving an LHRH 
agonistt and flutamide have a quality of life that is indistinguishable from a matched male population 
withoutt prostate cancer, and which is significantly better than that of men with androgen-resistant 
diseasee [85]. 

c.. Intermittent androgen deprivation 
Bouchott et al executed a study in patients with Ml b prostate cancer. They concluded that intermittent 
androgenn deprivation or suppression could be associated with a significant period off-therapy in the 
firstt cycle (55.8%), and with a chance of second hormone response. But in the second cycle, the off-
therapyy period was short and required a careful follow-up. No difference was observed in the EORTC 
QLQ-C300 between therapy and off-therapy periods, only a rapid decrease in adverse events due to the 
hormonall  deprivation was reported in all cases during the off-therapy period [86]. This was the only 
articlee reporting about intermittent androgen deprivation using questionnaires to measure HRQOL. 
Severall  articles concerning intermittent androgen deprivation made statements about HRQOL but 
didn'tt use questionnaires for investigation [87-90]. 

d.. Bicalutamide 
111 studies dealt with bicalutamide, and, with respect to the HRQOL assessment, had methodological 
shortcomingss as formulated before [91-101]. One of the problems is the validation of the questionnaire 
usedd in several trials [94,95,97-99]. This questionnaire was not validated for the items sexual interest 
andd sexual functioning (see also page 34). Therefore the results of the trials using this questionnaire in 
relationn to these items, should be interpreted with some reserve. 
Thee results of a controlled trial of bicalutamide (50mg) versus orchiectomy in advanced prostate 
cancerr were reported by Bales et al [91]. No baseline QOL assessment was available. Although sexual 
functioningg and sexual relations were higher in the bicalutamide group during the first months of 
assessment,, this therapy appears inferior to castration in overall objective and subjective response 
rates.. These results were similar to those reported by Chodack et al [93], Kaisary et al [96], and 
Iversenn et al [102] who also studied the impact of bicalutamide (50 mg) versus orchiectomy. 
Boccardoo et al report about a study comparing bicalutamide (150 mg) monotherapy versus flutamide 
pluss Goseraline in newly diagnosed advanced prostate cancer patients [92]. They stated that HRQOL 
analysiss might be biased by the low compliance (20%-60%) and methodological shortcomings. With 
thiss in mind, they conclude that fewer patients in the bicalutamide group complained of loss of libido 
(p<.01)) and of erectile dysfunction (p<.002). Significant trends favoured bicalutamide-treated patients 
alsoo with respect to their HRQOL, especially in relation to social functioning, vitality, emotional well-
being,, and physical capacity. 
Iversenn et al showed the results of a study comparing bicalutamide monotherapy (150mg) versus 
castrationn (medical or surgical). A total of 480 patients was randomized. It is unclear how many 
patientss filled out the QOL questionnaires. Surely only 183 patients (compliance 38%) responded to 
thee questions related to sexual issues. The authors concluded that there were statistically significant 
benefitss in the bicalutamide monotherapy group in the 2 quality of life parameters of sexual interest 
(p=0.029)(p=0.029) and physical capacity (/?=0.046) [94]. 
Theree are a few articles of the casodex study group, reporting a trial comparing LHRH plus flutamide 
versuss LHRH plus bicalutamide (50 mg) [97-99], These articles don't show a proper explanation 
aboutt the used HRQOL questionnaire. It is unclear whether it is validated or not. As far as we are able 
too judge, they used the same questionnaire as in other trials with bicalutamide (see above). With 
respectt to the HRQOL data, they concluded that there were no differences between the two study 
arms. . 
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e.. Remaining 
Herrr investigated the impact of hormonal treatment on HRQOL in newly diagnosed metastatic 
prostatee cancer. He compared immediate versus delayed therapy. Baseline HRQOL was not assessed. 
Thee results of the assessment after 6 months are reported: the premise that active therapy, despite its 
sidee effects, would improve or maintain the psychosocial quality of life was not substantiated, and the 
no-therapyy group had better physical and sexual functioning [103]. Van Andel et al studied also 
delayedd versus immediate hormonal treatment. HRQOL was assessed in a group of 55 men suffering 
fromm lymphnode positive prostate cancer. Immediate hormonal treatment proved to have a negative 
impactt on several HRQOL parameters (energy, fatigue, emotional, physical and sexual function, and 
hott flushes) when compared with patients who are under surveillance [104], These results are in line 
whichh those reported by Potosky et al and Seftel et al [105,106]. 
Addressingg deferred treatment, Jonler et al studied a population of 73 patients with localized prostate 
cancerr whose initial therapeutic modality was 'wait and see'. Of the 53 patients responding to the 
questionnaire,, 44% received hormonal treatment during follow-up. Although they found a high 
frequencyy of incontinence and impotence, 52% of the patients rated their health as excellent or good 
andd 61% would be happy to spend the rest of their lives feeling the way they did at the time of 
administeringg the questionnaire. Moreover, 96% would choose deferred treatment again if faced with 
thee decision [107]. 
Buchholzz studied the incidence and impact of post-orchiectomy hot flushes in 82 patients. From 32 
patientss (39%) HRQOL questionnaires were available for analyses. Between 30%-50% of the patients 
experiencee hot flushes which cause significant discomfort and inconvenience affecting both sleep and 
sociall  activities, and which are considered severe enough to seek palliation [108]. 
Thee results of EORTC trial 30891 concerning sexual function are reported by Schroeder et al [109]. 
Thiss was an open, prospective, randomized study of 310 patients with previously untreated metastatic 
prostatee cancer with favourable prognostic factors, who were treated with either flutamide (FLU) or 
cyproteronee acetate (CPA) monotherapy. For evaluation of sexual functions, a non-validated 5-item 
questionnairee was used. The analyses showed that maintenance of potency under treatment with FLU 
ass reported in the literature is not confirmed in this study. Loss of sexual functions under monotherapy 
withh both antiandrogens is slow and 10-20% of the men retain sexual activity after 2-6 years of 
treatment.. The advantage of FLU in time, and total preservation of sexual functions is statistically not 
significantt and must be balanced against the side effects of FLU and other pure antiandrogens, which 
mayy exceed those of CPA especially with respect to gynaecomastia. Hepatic toxicity may limit the 
long-termm use of both drugs. 
Lubeckk studied the impact of androgen deprivation therapy (ADT) on the HRQOL, using the data 
fromm the CaPSURE database [110]. Patients who received ADT had reduced energy, poorer sexual 
andd urinary function, and were more bothered by their urine and sexual function than patients 
undergoingg other treatments, except surveillance. 

6.6. Hormone refractory disease 
233 articles have been published addressing HRQOL assessment in hormone refractory prostate cancer. 
Thee objective of all these studies was to test new treatment modalities. It is well known that hormone 
refractoryy prostate cancer can't be cured. So far, none of the therapeutic regimens examined in this 
particularr patient group demonstrated a consistent increase in overall survival. When objective 
responsee is unlikely, the main goal should be to reduce symptoms and also to improve the quality of 
life.. For this reason it is not surprising that most studies (n=l 7) correctly executed HRQOL assessment 
fromm a methodological point of view. Articles using validated questionnaires, and showing a 
prospective,, longitudinal design, including baseline measures, are listed in table 5. The remaining 
articless are mentioned briefly. 
Radiationn therapy. HRQOL was assessed in 137 patients of whom 31 received SR89 and 106 external 
beamm radiation therapy. The patients' perception of physical function represents an independent 
prognosticc factor of overall survival, combined with alkaline phosphatase and performance status. 
Afterr 3 months, palliative radiotherapy was effective in only 25% of the investigated patients, two-
thirdss of whom had 20 hot spots or more on bone scan. Fossa suggested that palliative radiotherapy 
shouldd probably be offered during an earlier phase of the disease [111]. 
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Kraeberr et al evaluated retrospectively the toxicity and efficacy of strontium-89 chloride (Metastron, 
Amersham)) in 94 patients with painful bone metastases of prostate cancer and compared the efficacy 
off  treatment in patients with moderate and extensive bone involvement. An improvement in quality of 
lif ee was obtained in 65% of the cases, a decrease in pain in 78% {31% complete response) and a 
reductionn of analgesics in 60%. Efficacy was significantly better for pain decrease (p=0.005) and 
reductionn of analgesics (p=0.0\$), and response was significantly longer (p<0.0035) in patients with 
moderatee bone involvement than in patients with extensive bone involvement. These results confirm 
thee benefit of 89Sr chloride for the treatment of metastatic bone pain and suggest that internal 
radiotherapyy should be started earlier [112]. 
Kalknerr et al aimed in their study (n=23) to compare bone scintigraphy with pain extension and other 
HRQOLL factors in order to evaluate HRQOL and the appropriateness of using pain figures and a 
subjectivee pain description as the basis for palliative radiotherapy (RT) portals. Restriction of mobility 
causedd by pain in weight bearing regions highly correlates with impaired overall HRQOL. 
However,, they determined that there existed hardly any correlation when comparing location of pain 
withh location of uptake on bone scintigraphy. They suggest to irradiate painful weight bearing regions 
off  the skeleton in order to increase HRQOL, and not only to irradiate locations with uptake on bone 
scintigraphyy [113]. 
Intravenouss clodronate followed by maintenance oral clodronate. Cresswell investigated the effect of 
intravenouss clodronate therapy. In 10 of 27 (37%) patients it was effective in relieving the pain 
resultingg from prostate cancer bone metastases, but the benefit was shortlived. A HRQOL/activity 
questionnaire,, which assesses aspects of everyday life that are important to the patient, was used. 
Resultss showed that 8 of 27 patients reported an improvement in activity score at completion of 
intravenouss clodronate, but again this was shortlived. After 12 weeks only 3 patients experienced the 
initiall  advantage of the treatment [114]. 
Prednisone.. Tannock et al reported in 1989 about a prospective study treating HRPC patients with 
Prednisonee 5 mg tid. They concluded that a low dose Prednisone may cause relief of pain in some 
patients.. This was also associated with improved HRQOL parameters [115]. 

7,, Remaining QOL articles 
Theree remained 26 articles that dealt with HRQOL assessment in prostate cancer but did not fit into 
onee of the 6 categories mentioned above. None of these articles met the methodological criteria as 
describedd above. 
Inn a cross-sectional study, Fossa et al found LUTS and fatigue to be independent predictive factors for 
globall  HRQOL after initial treatment in patients with prostate cancer. Radiotherapy of the prostate 
leadsleads to higher morbidity than was generally anticipated by physicians. The incongruity between 
physicians'' and patients' assessments of HRQOL following treatment indicates the necessity for 
furtherr systematic HRQOL evaluation in these patients [116]. 
Clarkk et al [117] executed a study to explore the effects of urinary, bowel, and sexual symptoms 
followingg treatment for early (non-metastatic) prostate cancer on health related quality of life through 
ann examination of the responsiveness of the Medical Outcomes Study Short Form Health Survey (SF-
36).. They concluded that the SF-36 is associated with the presence of physical symptoms but 
demonstratess a complicated pattern of change following treatment and the development of new 
urinary,, bowel, and sexual problems. 
Fulmerr et al conducted a prospective assessment comparing voiding and sexual function in patients 
treatedd with radical prostatectomy to hormonobrachytherapy with or without external beam 
radiotherapyy [118]. They only used disease-specific and no general HRQOL instruments. The impact 
onn the sexual and urinary function was significantly higher in surgically treated patients. 
Onlyy one study investigates, next to the adaptation of prostate cancer patients, the HRQOL of the 
spousess of these patients. Patients experiencing problems in adaptation were significantly more likely 
too suffer advanced stage disease, and to receive surgical or medical hormonal therapy. They were 
reportingg greater pain, fatigue, urinary problems, and deteriorating physical functioning compared 
withh lower stage disease patients who received curative or deferred treatment. Spouses reported 
significantlyy greater psychological distress than did patients (EORTC Psychological Distress subscale, 
p<p< 0.001; lS,/?< 0.001) [119]. 
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Analysiss from the CaPSURE database of 692 patients treated with radical prostatectomy, radiation or 
hormonall  therapy, or observation, are reported by Lubeck et al. Baseline assessments were not 
available.. Patients undergoing radical prostatectomy have low HRQOL scores just after treatment in 
almostt all general and disease-specific areas, but after 1 year there is a sharp improvement. Patients 
undergoingg observation, radiotherapy, or hormonal therapy remain stable over time. All treatment 
groupss continue to have decrements in sexual function [22]. The same analysis was performed by 
Litwi nn in 1995 and Davis in 2002 [70,120]. A comparable cross-sectional study was done by Bacon et 
al,, delivering the same results. They conclude that important differences in quality of life go beyond 
knownn physical symptoms associated with various prostate cancer treatment options, many of which 
involvee making a trade-off [121]. 
Anotherr HRQOL analysis from the CaPSURE database of patients before they die, was performed by 
Litwi nn [21]. It turned out that HRQOL begins a steady and inexorable decline in the final 12 months 
off  life in men with prostate cancer. He concluded that increased attention to quality of life changes 
mayy provide new clinical opportunities to enhance quality of care in these men's final year. The 
findingss of Melmed et al are in line with those of Litwin [122]. 
Lubeckk studied HRQOL differences between black and white men, again using the data from the 
CaPSUREE database [23]. Significant differences exist in clinical presentation, sociodemographic 
characteristics,, and health related quality of life between black and white men with prostate cancer. 
Thesee health related quality of life differences remain after treatment. Physicians should not assume 
thatt outcomes in black men are similar to other patients. 
Combinedd hormonal and radical (surgery/radiation) treatment was studied by Akakura et al [124], The 
modee of hormonal therapy was diverse. The rate of incontinence was higher in the surgery group, 
impotencee rates in both groups were high (radiation: surgery - 85%: 95%), the overall QOL was less 
disturbedd in the radiation group. 
Combinedd brachytherapy and additional external radiation therapy was investigated by Egawa et al 
[125].. Morbidity associated with combined radiation therapy was greatest during the first month of 
treatmentt and affected quality of life significantly. Most measures recovered to baseline levels 12 
monthss after radiation therapy. 
Thee objective of a study performed by Pummer et al was to evaluate whether patients (n=145) with 
previouslyy untreated advanced prostate cancer benefit from combining total androgen blockade (TAB) 
withh weekly Epirubicin chemotherapy (E-TAB) [126]. They concluded that the combination of TAB 
andd Epirubicin was tolerated well by patients with advanced prostate cancer and that it resulted in a 
significantt extension of progression-free survival. This effect of E-TAB on objective treatment 
outcomee was accompanied by prolonged time without treatment-induced adverse effects and tumor 
progression,, i.e. time with good quality of life. Therefore, further studies with E-TAB seem justified in 
patientss with advanced prostate cancer [127]. 
Thee possible relationship between HRQOL and quantity of live (survival) was investigated by 
Kongradd et al [128]. They evaluated the association of marital status and survival in patients with 
prostatee cancer. Using the 146,979 prostate cancer patients of the 1973 to 1990 public use tape of the 
Surveillance,, Epidemiology and End Results, program a survival analysis and multivariate 
proportionall  hazards modeling to estimate the relative risk of mortality was performed. It turned out 
thatt married patients had significantly longer median survival than those who were divorced, single, 
separated,, or widowed. They discuss several hypothetical models that can explain the association of 
maritall  status and mortality in men with prostate cancer. In their opinion the most attractive model 
reliess on the putative salutary effects of being married on social support and/or mood. A social support 
andd depressed mood model of mortality raises the possibility that in prostate cancer quality of life 
determiness quantity of life. Understanding the relationships among marital status, social support, 
mood,, and mortality, could open the way to rational strategies for postponing death in men with 
prostatee cancer. 
Thee study of Singer et al is interesting. He concluded that some men may choose treatment with lower 
long-termm survival to increase their chance of remaining sexually potent. Because these men may be 
difficultt to identify in clinical practice, physicians should thoroughly discuss both surgery and 
radiotherapyy options with patients who have localized prostate cancer [130]. Clark et al examined the 
variationn in men's long-term regret of treatment decisions, i.e. surgical versus chemical castration, for 
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metastaticc prostate cancer and its associations with quality of lif e [131]. They found that regret was 
substantiall  in the whole group (23%) and was associated with treatment choice and HRQOL. 
Etonn et al investigated the relation between HRQOL, treatment, demographic and psychosocial factors 
inn patients treated for localised prostate cancer [132]. Shortly after undergoing treatment men who 
underwentt radical prostatectomy, older men, and Afro-American men are suffer a greater risk for 
experiencingg prostate-specific and general deficits in HRQOL. Having psychosocial resources from 
whichh to draw, may enhance HRQOL. Penson et al investigated the association between 
socioeconomicc status, health insurance coverage, and HRQOL in men with prostate cancer [133]. The 
studyy confirms the commonly held belief that patients of lower SES tend to have worse quality of lif e 
att baseline and following treatment of their disease. 
Thee HRQOL in patients with PSA recurrence after radical prostatectomy was retrospectively studied 
byy Pietrow et al [134]. Their study demonstrates small health related quality of lif e differences in 
patientss with biochemical PSA recurrence versus those without. 
Inn a prospective survey, Fowler et al evaluated the impact of the Viadur 12 months implant on the 
HRQOLL [135]. Patients found the Viadur 12-month leuprolide implant convenient, and the implant 
didd not affect their health-related quality of life. Predictors of utilities for health states in early stage 
prostatee cancer were analysed by Saigal et al [136]. They conclude that men who perceived that 
generall  health was better, appear to place higher value on quantity of life, while those who already are 
sufferingg from poor general health place higher value on quality of life. Ethnicity appears to modify 
somee effects of other variables on patient preference. Utilit y assessment provides a quantitative tool to 
aidd physicians in counselling patients when making treatment decisions for localised prostate cancer. 
Thee influence of pain on the HRQOL was investigated in a cross-sectional study executed by 
Sandblomm et al [137]. Of 1243 patients, 42% had perceived pain during the previous week and 26% 
statedd their quality of lif e to be 50% or lower on a visual analogue scale. A high rating of health care 
availabilityy and short time since diagnosis were found to significantly predict lower ratings of pain (P< 
0.05).. Pain was found to be a significant predictive factor for decreased quality of lif e together with 
highh age, low rating of health care availability, and palliative treatment (p< 0.05). They concluded that 
thee assessment and treatment of pain is essential for a good quality of lif e in men with prostate cancer. 
Finallyy there are four articles published concerning HRQOL and screening studies for prostate cancer 
[78,138-140].. Carvahal et al evaluated correlates of patient-reported dissatisfaction with treatment of 
prostatee cancer detected by screening [138]. They concluded that patients in whom prostate cancer 
wass detected by screening 11% were dissatisfied with treatment. Urinary function and bothersomeness 
weree the only important correlates of dissatisfaction. Essing-Bot et al evaluated the impact of 
screeningg itself on the HRQOL in the framework of the European Screening Study for Prostate Cancer 
[139].. At the group level, no evidence was found that prostate cancer screening induced important 
short-termm health-status effects, despite the short-lasting side effects related to the biopsy procedure. 
However,, subgroups may experience high levels of anxiety. The implication is that unfavourable 
health-statuss effects of prostate cancer screening occur mainly in the treatment phase. Madalinska et al 
describedd the baseline profile of patients entered in a screening program compared with those 
clinicallyy detected [78]. Screen-detected prostate cancer patients presented with more favourable 
cancerr stage and grade. HRQOL  was related to both the tumor stage and the detection method. Pre-
treatmentt HRQOL differences between prostatectomy and radiotherapy patients were associated 
neitherr with tumor characteristics nor with the detection method. Baseline differences in HRQOL 
shouldd be taken into account when evaluating post-treatment HRQOL. Their article about the same 
studyy population reporting on the impact of radical prostatectomy versus external radiation therapy is 
listedd in table 3 [140]. 

8.8. Others 
Thesee category contains 386 articles. In most of these articles the term HRQOL is mentioned just once 
orr twice. These articles don't expressly deal with HRQOL issues. Examples of such articles are papers 
publishedd by Paul [141]. He reports about the pathofysiology of the antiandrogen withdrawal 
syndrome.. It is a rather technical article in which he states that 'patients who respond to antiandrogen 
withdrawall  experience approximately 6 months with improved quality of life'. Sallgales discusses the 
possibilitiess of gen therapy in advanced prostate cancer. He argues that 'immune cells, for example, T-
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lymphocytess and dendritic cells, have already demonstrated treatment benefit, as well as the ability to 
maintainn an excellent quality of life for participants' [142]. On top of that, there are a lot of articles 
concerningg cost-effectiveness issues. Again the term HRQOL is used a few times, but the subject itself 
iss not a substantial issue in these articles[143]. Finally, there are papers about pure technical aspects of 
prostatee cancer treatment, mostly suggesting that the new modality theoretically will improve HRQOL 
[144]. . 

Discussion n 
Thee research on Quality of Life has definitely found its place in urology. A PubMed search on this 
subject,, using the keywords 'prostate cancer' and 'Quality of Life', produced 854 articles. Still, the 
structurall  research on Quality of Life falls far behind by the extent to which the subject is discussed. 
Off  the 854 articles mentioned above, 630 remained after selecting publications and citations in English 
off  which an abstract was available. Of these, 77 deal with general aspects of Quality of Life. They 
particularlyy address methodological aspects, such as the development of questionnaires. 167 articles 
reportt on studies in which Quality of Life is researched by means of questionnaires. The remaining 
3866 articles do mention Quality of Life, but don't report any structured research on the subject. 
Thee findings of the Wallenberg symposium, as reported by Altwein et al and Clark et al, are, from a 
methodologicall  point of view, very significant. Altwein and Clark conclude that, next to the known 
HRQOL-influencingg factors, there are other relevant factors. These are the emotional status of the 
spousee and the extent to which the decision on the type of treatment is regretted. These issues are not 
incorporatedd in the HRQOL questionnaires developed so far. The fact that spouses do have worries 
aboutt their partners' prostate cancer is demonstrated by Kornblitt [119] He assessed HRQOL in 172 
patientss and 83 spouses/partners. It turned out that spouses reported significantly greater psychological 
distresss than patients did. One can imagine that worries of the spouses effect the emotional well-being 
off  patients and are therefore a factor related to HRQOL. Looking at the questionnaire developed by 
Clearyy et al, it becomes all the more clear that also in HRQOL-research it is very useful to survey the 
methodologicall  aspects very critically. Cleary et al developed a 33 item-questionnaire covering 10 
domainss of HRQOL. This questionnaire has frequently been used in later studies. Each time it was 
reportedd that this was a fully validated questionnaire. The article, however, which describes the 
validationn of this questionnaire, states frankly that although 8 of the domains are valid, this does not 
goo for the items sexual interest and sexual function. Exactly these two items often produce significant 
differencess in studies in which this questionnaire has been used. It would take things too far to say that 
thee conclusions of these studies are therefore useless, but the interpretation of the results should at 
leastt be performed with some reserve. 

Inn this discussion we will only address the results of prospective and longitudinal studies using 
validatedd questionnaires and providing baseline measurements. The central question of most studies 
concernss the side effects of a given treatment; the chances of getting those side effects; and the effects 
off  the disease and the treatment on the overall HRQOL. For a number of reasons a biased answer to 
thosee questions seems almost impossible. Such a judgment should be based on the results of a great 
numberr of well comparable studies. Even then, it's still difficult to reach a biased conclusion as we 
welll  know from the analysis of the use of the maximal androgen blockade. Concerning the 
methodology,, the number of sound studies of the HRQOL of patients treated for prostate cancer is 
small.. Moreover, these studies are often not comparable because of substantial methodological 
differences.. For instance, different instruments are used for measuring HRQOL. One also uses varying 
definitions,, and reports are based on different measuring points. Therefore, the results of the studies of 
HRQOLL of patients treated for prostate cancer reach hardly any further than the collection of single 
institutionn experiences. One should keep this in mind while interpreting the results of HRQOL 
research. . 

Theree are seven methodologically sound studies which report on the impact of a radical 
prostatectomyy on the HRQOL. Twelve months after radical prostatectomy, incontinence varies from 
7%% to 39%, erection disorder from 14% to 69% {table 1). Especially the loss of erection can cause 
permanentt distress. Pre-operative urinary problems, whether mild or severe, improve after surgery. A 
yearr after surgery, 86% to 97% of the patients is back on the pre-operative level on all the measured 
domainss of HRQOL, apart from urinary and sexual functioning. But, just as was reported in 
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methodologicallyy less sound studies, the general feeling still is that after radical prostatectomy 
especiallyy the percentage of erection disorder is substantially higher than 14% to 60%. (n my opinion, 
thee results as described by Walsh are only practicable for a very experienced and zealous surgeon. The 
greaterr part of the urologists will yet fail to achieve those results. Every urologist should in fact make 
aa standardized assessment of his own results to be able to inform his patients properly. 77,5% to 92% 
off  the patients would choose a radical prostatectomy again, if given the choice. 
Concerningg the HRQOL after radical prostatectomy, one could conclude in general that radical 
prostatectomyy has a minor effect on the overall HRQOL, that there are fluctuating reports on 
continencee and erection disorder, and that 85% of the patients would choose radical prostatectomy 
again.. A year after treatment, external radiation therapy leads to gastrointestinal problems in 20% of 
thee patients [145]. Directly after radiation therapy, about 75% of the patients experience urinary 
problemss and perianal pain. A year after treatment, those problems have largely disappeared, whereas 
erectionn disorders will increase in time. External radiation therapy has hardly any impact on the 
overalll  HRQOL. It's remarkable though, that none of the articles mention adequate percentages of the 
aboveabove mentioned effects of radiation therapy (table 2). 81% to 97% would choose the same treatment 
again. . 
Inn conclusion one could state that radiation therapy for prostate cancer does hardly have any 
significantt impact on the HRQOL in the long term, whereas in time it leads to limited gastro-intestinal 
andd urinary problems and decreased sexual functioning. 90% would choose radiation therapy again. 
Thee only study on treatment with interstitial radiation therapy has been performed by Lee et al. Using 
thee Fact-P and 1PSS questionnaires, he found that after one year 46 patients did not show any 
differencess compared with the baseline measures. 99% of the patients would choose treatment with 
interstitiall  radiation therapy again. 
Theree are only four methodologically optimal performed studies which draw a comparison between 
radicall  prostatectomy and external radiation therapy. In the study performed by Talcott et al, 260 
patientss participated, 135 of whom were treated with radiation therapy and 125 with radical 
prostatectomyy (table 3). 3% of both groups suffered pre-operative incontinence. 35% of the operated 
patientss reported the use of pads after 12 months. Of this group, 11% reported to lose lots of urine and 
5%% used a penile clamp to control urination. 5% of the patients in the radiation therapy group used 
absorbentt pads, 2% reported urinary loss and none of the patients used a penile clamp As for the 
sexuall  function, one should notice in advance that the compliance (68%) on the sexual items fell far 
behind,, compared to the other items. 11% of the patients due for surgery and 18% of the patients due 
forr radiation therapy reported a total 1;JSS of erection. After applying the definition 'inadequate 
erectionn resulting in the disability to sexual intercourse', these percentages were respectively 32% and 
45%.. From the group of patients who had a sound erection before treatment, 69% of the surgically 
treatedd patients and 24% of the patients treated with radiation therapy reported a total loss of erection 
afterr 12 months. Insufficient erections obstructing intercourse were reported by respectively 91% and 
61%.. Bowel irritation was reported by respectively 4% and 13%. This article doesn't describe the 
impactt of these problems on the overall HRQOL. Lee et al found that one year after treatment there 
weree both in the surgically treated group and the radiated patients no significantly differences 
regardingg general HRQOL domains compared with pre-treatment assessment [146]. All researchers 
foundd a greater impact on urinary and sexual function in radical prostatectomy patients compared to 
patientss treated with external radiation therapy. Bowel function was only affected by external radiation 
therapy. . 
Inn conclusion, there are only a few studies comparing between patients treated with radical 
prostatectomyy and radiation therapy. These studies emphasize the bowel, urinary, and sexual function, 
whilee partly describing the impact on the overall HRQOL. Surgically treated patients suffer more 
incontinencee and erection disorders, whereas radiated patients suffer more bowel irritation. 
Remarkablyy more studies are performed on hormonally treated patients (n=41) (table 4). Cassileth 
comparedd 115 patients who were treated with a LHRH analogue with 32 patients who underwent 
orchiectomy.. Stratification was based on patients selection, not on randomization. Besides, the number 
off  patients in the orchiectomy group is relatively small. Furthermore, the 6 months follow-up of the 
studyy is relatively short. Nevertheless, the researchers conclude that a LHRH analogue after 3 and 6 
monthss procures a better overall HRQOL and psychosocial status in relation to baseline, while no 
changess were detected in the orchiectomy group. Litwin et al compared orchiectomy to maximal 
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androgenn blockade in 63 patients No changes were found in any of the HRQOL domains. All patients 
reportedd a better HRQOL in most of the domains during the first year. 
Off  great importance is the study of Moinpour et al. In 739 patients they studied the effects of 
orchiectomyy + placebo versus the effects of orchiectomy and flutamide. All analyses were in favour of 
orchiectomyy + placebo. Patients treated with maximal androgen blockade reported more diarrhea and a 
deterioratedd emotional function after 3 and 6 months. Also of great importance is the study of Herr et 
all  of lymphnode positive or advanced prostate cancer. Patients suffering from this type of cancer can't 
bee cured anymore. Several research groups have studied the effects of immediate versus delayed 
hormonall  treatment on objective parameters, like time to progression and survival. Herr is the only 
onee who has made a prospective study of the impact of hormonal therapy on the HRQOL parameters. 
Hee compared immediate (monotherapy or maximal androgen blockade) to delayed hormonal 
treatment.. It turned out that hormonally treated men felt more fatigued, suffered more loss of energy, 
experiencedd more emotional distress and reported a lower overall HRQOL than men who had been 
treatedd with maximal androgen blockade. The effects of hormonal treatment are also described by 
Stonee et al, who treated 62 patients with maximal androgen blockade. They particularly reported an 
increasedd fatigue in the first months after treatment. They also reported decreased virilit y and potency. 
Twentyy three articles have been published on the subject of HRQOL assessment in hormone refractory 
disease.. Seventeen of them showed a sound methodology (table 5). Especially this group of patients is 
off  the utmost interest for studying the HRQOL, since none of the treatments have shown any survival 
benefitss so far. Although everyone knows that radiation therapy of painful bone metastasis is effective, 
hardlyy any structured HRQOL research has been conducted on this subject. Nielsen et al proved that 
radiationn therapy of painful bone metastasis showed an obvious reduction of pain and therefore an 
improvementt of HRQOL. There proved to be no difference between a single radiation with 8 gray 
versuss four times radiation with 5 gray. Porter et al proved that a combination of external radiation 
withh a Strontium 89 injection is superior to a treatment of only external radiation therapy. Prednisone 
ass well as the combination Prednisone + Mitoxantrone prove to be effective in the treatment of the 
hormonee resistant prostate carcinoma. This effectiveness is only temporary (lasting about 10 to 12 
weeks).. Osoba and Tannock proved that the combination of Mitoxantrone and Prednisone takes a 
longerr and better effect than single Prednisone. In small patient groups a slight improvement of the 
HRQOLL of 13 out of the 27 patients was reached after treatment with Carboplatin. Gemcitabine 
procuredd a reduction of the pain in 14 out of the 21 patients during 8 weeks. In other HRQOL domains 
noo differences were detected. Idarubicin has no effects on the HRQOL parameters. Epirubicin showed, 
alsoo in combination with Medroxy Progesterone Acetate, a subjective and biochemical response, 
thoughh this couldn't be translated to an improved HRQOL. 

Resuming,, in patients suffering of hormone resistant prostate carcinoma, only radiation therapy seems 
too be of any effect, the combination of radiation therapy and Strontium-injection giving the optimal 
responsee in relation to the HRQOL parameters. Prednisone and Mitoxantrone are effective as well, the 
combinationn of those two giving better results than single Prednisone. All the other treatments show 
noo improvement in the HRQOL domains. It's a known fact that treatment in this group of patients is 
alwayss temporary. Hence we do want to emphasize again that reporting the duration of the response is 
off  the utmost importance in order to be able to rate the finally reported response at its true value. 
However,, to date treatment with the combination of Prednisone and Mitoxantrone can be considered 
ass the standard therapy in this category of patients. 
Finally,, we return to our question, 'what have we learned from the research on HRQOL so far?' 
Actually,, we have to conclude that the results are rather disappointing. This is primarily caused by the 
relativelyy small number of studies that has been conducted and the current methodological chaos. 
Consequently,, study results are not comparable, and therefore the limited number of currently 
availablee results shows every sign of a collection of single institution experiences. 
Hencee my plea in favour of the implementation of a worldwide standardization of HRQOL assessment 
inn prostate cancer. Standardization particularly involves the instruments used for measuring HRQOL, 
thee timing of data collection, the study design and power, compliance, the statistic analysis, and the 
presentationn of the results. One also has to establish which differences in the assessed HRQOL will be 
widelyy accepted as clinically significant. There is a lot of work to be done, especially concerning the 
unambiguouss use of HRQOL questionnaires. One should develop an international questionnaire, 
availablee in many languages and cross-cultural validated, addressing all the specific problems a 
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prostatee cancer patient can encounter. Only then we can really put HRQOL on the map as solid 
endpointt of clinical trials. An endpoint comparable with, for example, PSA response, time to 
progression,, and survival. 
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Tablee 1: Prospective, longitudinal HRQOL studies, including baseline assessments, using validated 
questionnairess in patients treated with radical prostatectomy for prostate cancer 

Authorr (ref.) No.. Patients Outcome e 

Jonleretall  [147] 24 

Litwinetal[148]]  90 

Litwinetall  [149] 247 

Pedersenetall  [150] 131 

Salletall  [151] 24 

Schwartzz etal[ 152] 104 

Walshh etal [153] 64 

91%% of patients reported incontinence I month after surgery 
andd 67% after 6 months. 

11 year after surgery 86-97% of the patients returned to 
baselinee levels in each domain of HRQOL. For urinary and 
sexuall  functioning this was respectively 61% and 31%. 

Mostt quality of life recovery occurs early after radical 
prostatectomy,, except in several domains, including urinary 
andd sexual, which continue to improve even beyond 2 years 
postoperatively. . 

Patients'' feelings of distress in several QOL domains are 
measured.. Patients experience post-operative distressful 
short-termm side-effects such as anxiety, voiding disorders 
andd impotence. After 18 months patients feel better than 
beforee operation, except for distress due to failure of 
erection. . 

Manyy patients experience pain after RRP. There is a 
strongg relationship between pain and cancer worry as well 
ass pain and incontinence. Severe chronic pain after RRP is 
unlikely. . 

Moderatee and severe urinary symptoms as well as QOL 
duee to urinary problems improved after RRP. 

Patient-reportedd rates of continence and potency after RPP 
performedd by an experienced surgeon are high. After 12 
monthss 93% were dry and 86% were potent defined as the 
abilityy to have unassisted intercourse with or without the 
usee of Sildenafil. 
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Tablee 2: Prospective, longitudinal HRQOL studies, including baseline assessments, using validated 
questionnairess in patients treated with radiation therapy (external beam n=8 and interstitial 
brachytherapyy n=l) for prostate cancer. 

Authorr (ref.) No.. Patients Outcome e 

Beardd et al [145] 121 

Beckendorfetall  [154] 164 

Duncann et al [155] 215 

Franklinn etal [156] 169 

Irritativee gastrointestinal and genitourinary side effects 
weree frequent 3 months after treatment, but were 
substantiallyy improved at 12 months. Sexual dysfunction 
increasedd steadily over the study period. The POMS and the 
SF-366 did not demonstrate significant changes over time. 

Noo significant difference was observed between 
conventionall  dose levels and high dose levels in terms of 
toxicityy or quality of life. 

Comparisonn of pion versus photon radiotherapy: 
globall  QOL, toxicity and physical scores were found to be 
worsee in pion- treated patients at the end of treatment. 
Theree are no long-term differences in the QOL of pion-
versuss photon-treated patients There was a progressive loss 
off  sexual interest and erectile function in both groups. 

50%% of patients experienced dysuria, 75% perianal 
discomfortt and 87% frequency at the end of the treatment. 
Mostt factors recovered. 

Jandaa etal [157] 43 

Hamiltonn etal[l58] 497 

Mongaa etal [159] 36 

Watkins-Brun[160]]  24 

Leee etal [161,162] [163] 46 
-brachytherapy--brachytherapy-

Afterr treatment patients experience a temporary 
deteriorationn of fatigue and role functioning. Despite 
physicall  deterioration, an improvement in emotional 
functioningg was observed. 

Sexuall  function was the most adversely affected quality-of-
lif ee domain, with problems continuing to increase between 
122 and 24 months. Bowel function problems increased at 6 
months,, with partial resolution observed by 24 months. 
Urinaryy function unchanged. Despite the side effects, 
satisfactionn with therapy was high. 

Significantt improvement of fatigue after radiotherapy. 
Higherr levels of fatigue are associated with worse physical 
welll  being scores. 

Seriouss disagreement between self-report of symptoms and 
medicall  professional rating. 

Clinicallyy meaningful decreases in quality of life, 
ass measured by the FACT-P instrument, were evident 
ww ithin weeks after permanent source interstitial 
brachytherapy.. After 3 months FACT-P scores returned to 
nearr baseline levels. The l-PSS demonstrated that moderate 
too severe urinary symptoms persisted for at least 6 months. 
Onee year following brachytherapy. the scores on the FACT-
PP and IPSS questionnaires had returned to baseline. 
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Tablee 3: Comparative, prospective, longitudinal HRQOL studies, including baseline assessment, using 
validatedd questionnaires in patients treated with radical prostatectomy or radiation therapy 
(externall  or interstitial) for prostate cancer. 

Authorr (ref.) No.. Patients Outcome e 

Leeetall  [146] 90 0 

Madalinskaetall  [140] 278 

Schapiraa [164] 361 1 

Talcaottetal[165]]  260 

Comparingg radical prostatectomy (RP), external radiation 
therapyy (ER) and brachytherapy (BT). Significant 
decreasess in HRQOL, as measured by the FACT-P 
instrument,, are evident in the first month after BT or RP, 
butt not after ER. One year after treatment, however, the 
FACT-PP scores were not statistically different from the 
baselinee measures for any group. For all treatment groups, 
mostt of the HRQOL decreases were observed in the 
physical,, functional, and prostate cancer-specific domains. 

Prostatectomyy and radiotherapy differed in the type of 
HRQOLL impairment. Because the HRQOL effects may be 
valuedd differently at the individual level, patients should be 
madee fully aware of the potential benefits and adverse 
consequencess of therapies for early prostate cancer. 

Radicall  prostatectomy (RP), external radiation therapy (ER) 
andd expectant management (EM). RP substantial decline in 
sexuall  and urinary function. ER no change in urinary 
functionn but also a decline in sexual function. HRQOL in 
thee EM stable over one year. 

Externall  beam radiotherapy of early prostate cancer is 
followedd by bowel and bladder irritability, by increasingly 
severee sexual dysfunction and, in men of 65 and older, 
occasionall  urinary incontinence. Greater sexual dysfunction 
andd urinary incontinence occur in the year following radical 
prostatectomy.. These post surgical complication rates from 
patientt questionnaires are greater than have been reported in 
otherr treatment series and confirm the results of two 
retrospectivee studies of patient-reported complications 
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Tablee 4 (1): Prospective, longitudinal HRQOL studies, including baseline assessment, using validated 
questionnairess in patients receiving hormonal treatment for prostate cancer 

Authorr (ref.) No.. Patients Therapy Outcome e 

Cassilethetal[166]]  115 

32 2 

327 7 daa Silva et al 
EORTCEORTC 30X53 

dee Reijke 
Fossaa et al 
EORTCEORTC 30X93 

[1671 1 
[1681 1 
[169] ] 
[170] ] 

[1711 1 
[1721 1 

Herretall  [173] 

Litwi nn et al [174] 

90 0 

94 4 

144 4 

63 3 

Goseraline e 
vs s 
Orchiectomy y 

Orchiectomy y 
vs s 
LHRHH + 
Flutamide e 

Orchiectomy y 
vs s 
Orchiectomyy + 
Mitomycinn C 

Immediate e 
(monotherapy y 
andd MAB) 
vs s 
Deferred d 

orchiectomy y 
vs s 
Leuprolidee + 
Flutamide e 

QOLL and psychosocial status improved 
att both the 3 and the 6 month follow-up in 
thee Goserelin acetate group (p = 0.0001), 
butt did not change from baseline at 6 
monthss in the orchiectomy group (p = 
0.54). . 

Poorr compliance, QOL assessment (22%) 
incongruityy between patients' and 
physicians**  evaluation. 

Orchiectomyy plus Mitomycin C for 
metastaticc prostate cancer in patients 
withh poor prognostic factors cannot 
bee recommended due to failure of 
improvementt in survival and reduced 
qualityy of life parameters. 

Menn who received androgen suppression 
hadd more fatigue, loss of energy, 
emotionall  distress and a lower overall 
qualityy of life than men who received 
deferredd hormone therapy. Combined 
androgenn blockade had a greater adverse 
effectt on quality of lif e than monotherapy. 

Noo differences in any of the QOL domains 
betweenn both groups. In all patients 
improvementt in most QOL domains 
duringg the first year. 

Moinpourr et al [84] 739 9 

Sarosdyy et al [175] 59 9 

orchiectomyy + Analyses in favour of orchiectomy + 
placeboo placebo. 
vss patients receiving Flutamide reported 
orchiectomyy + more diarrhea at 3 months (P = .001) and 
Flutamidee worse emotional functioning at 3 and 6 

monthss (both P<.003). 

Goseralinee 12wks Except for a significant (P=0.014) 
vss decrease in overall sexual interest. QOL 
Goseralinee 13 wks was unchanged during therapy. The most 

commonn side-effects, regardless of 
causality,, were hot flushes (67%), pain 
(31%)) and pelvic pain (22%). 
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Tablee 4 (2): Prospective, longitudinal HRQOL studies, including baseline assessment, using validated 
questionnairess in patients receiving hormonal treatment for prostate cancer 

Authorr (ref.) No.. Patients Therapy Outcome e 

Stonee et al [ 176] 62 2 MAB B 
(longitudinal) ) 

Fatiguee increased significantly after 3 
monthss treatment. Treatment was 
associatedd with a reduction in voluntary 
musclee function, loss of muscle bulk, a 
declinee in virilit y and potency, an 
improvementt in pain and a reduction in 
nausea/vomiting. . 
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Tablee 5(1): Prospective, longitudinal HRQOL studies, including baseline assessment, using validated 
questionnairess in patients treated for hormone refractory prostate cancer 

Authorr (ref.) No.. Patients Therapy Outcome e 

Dawsonn et al [177] 149 9 

Debruyneett al [178] 12\ 12\ 

Megestroll  Acetate (MA) 
1600 mg/day 
vs s 
6400 mg/day 

RAMBAA (a) 

CPA(b) ) 

Theree were no differences in the toxicity 
orr quality-of-life outcomes between the 
twoo arms. Poorer performance, status (2 
vs.. 0-1), greater than 5% weight loss, 
higherr baseline PSA, and measurable 
diseasee all predicted shorter survival. MA 
hass limited activity in hormone-refractory 
prostatee carcinoma, and there is no 
apparentt dose- response correlation. 

Liarozolee is superior to CPA in terms of 
PSAA response, PSA progression, and 
survival,, and is capable of maintaining 
patients'' quality of life. The observed 
adversee events were mild to moderate in 
nature. . 

Fossaa eta l[ 179] 201 Flutamide e 
Vs s 
Prednisone e 

Inn symptomatic HRPC, treatment with 
prednisonee or flutamide leads to similar 
ratess of TTP and overall survival and no 
differencee in subjective or biochemical 
response.. The QL results favor the use of 
low-costt prednisone in patients with 
HRPC. . 

Johanssonn etal [180] 180 

Jungietall  [181] 27 7 

Epoetinn p 1000 IU 
Vs s 
Epoetinn p 5000 IU 

Carboplatinn 400 mg/ni2 
i.v.. every 28 days 

Theree were no differences between the 
groups.. The treatment was well tolerated 
inn both groups. Epoetin beta is shown to 

bee safe and effective, it improves QoL 
andd physical functioning, and relieve 
fatiguee symptoms, in many of these 
criticallyy ill patients 

Carboplatinn had only limited objective 
activity'' in advanced prostate cancer, but 
inducedd palliation and an improvement in 
QOLL in 13 out of 27 patients for at least 
twoo months. 

Kantoffetal[42]]  142 

Kornblithh etal [182] 44 

Hydrocortisonee (H) 
vs s 
HH + Mitoxantrone(M) 

Docetaxel l 
Estramustine e 
Hydrocortisone e 
(feasibilityy study) 

Modestt advantage for H + M with respect 
too pain, emotional state and family 
disruption. . 

Despitee feeling worse from side effects, 
patients'' prostate cancer-specific problems 
andd emotional state significantly 
improvedd in the first four months of 
treatment. . 

(a)) RAMBA = retinoic acid metabolism-blocking agent (in this study Liarozole was used) 
(b)) CPA = cyproterone acetate 
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Tablee 5 (2): Prospective, longitudinal HRQOL studies, including baseline assessment, using validated 
questionnairess in patients treated for hormone refractor y prostate cancer 

Authorr (ref.) No.. Patients Therapy Outcome e 

Mooree et al [183] 27 

Morantt et al [ 184] 43 

Nielsenn et al [ 185] 82 

Mitoxantronee 12 mg/m2 
i.vv every 3 weeks + 
Prednisonee 10 mg dd 
orally y 

Gemcitabinee 1,200 mg/ 

11 x8Gy 
vs s 
4 x55 Gy 

Well-toleratedd treatment regimen that 
hass some beneficial effects on disease 
relatedd symptoms and quality of life; 
improvementss in social and emotional 
functioning,, and in pain and anorexia. 

Significantt beneficial impact on pain, 
144 r\nt of 41 "atients for at least 8 weeks 
despitee its limited activity in terms of 
PSAA response and considerable, 
especiallyy haematological, toxicity. 

Bothh treatment modalities effective 
noo significant differences. 

Porterr et at [186,187] 126 

Osobaetat[188]]  161 
Tannocketall  [189] 

externall  beam radiation 
therapy y 
++ /-
Strontium-89 9 

Thee addition of Strontium-89 is an 
effectivee adjuvant therapy to local field 
radiotherapyy , improving quality-of-
lif ee and reducing the need for analgesics 
comparedd to radiation therapy alone. 

Mitoxantronee 12 mg/m2 Treatment with Mitoxantrone plus 
i.vv every 3 weeks + Prednisone is associated with greater 
Prednisonee 10 mg dd and longer lasting improvement in several 
orallyy QOL domains and symptoms than 

treatmentt with Prednisone alone 

Schmidetal[190]]  26 orall  Idarubicin 35 mg 
dayy 1 and day 8 every 
33 weeks 

Nonee of the evaluable patients achieved 
aa response. QOL did not change 
significantlyy during therapy. 

Smalll  etal [191] 460 Suraminn (S) + Hydro-
cortisonee (H) 
vs s 
Placeboo (P) + Hydro-
cortisone e 

Althoughh S+H achieved a significant 
betterr pain response, there were 
noo differences in QOL outcome in both 
groups. . 

Smithh etal [192] 24 orall  Estramustine 280 
mgg tid + oral Etoposide 
100mg/dfor7dayss + 
Paclitaxell  135 mg/m(2) 
i.v.. over 1 hour on day 
22 of each 21-day treat-
mentt cycle 

Thee regimen is active, tolerable and does 
nott have a significant impact on QOL 
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Tablee 5 (3): Prospective,, longitudinal HRQOL studies, including baseline assessment, using validated 
questionnairess in patients treated for hormone refractor} '  prostate cancer 

Authorr (ref.) No.. Patients Therapy Outcome e 

Turneretall  [193] 93 Strontiumm 89 62%% pain reduction and overall 70% 
increasee in HRQOL. Significant 
correlationn between pain response and 
HRQOLL improvement. No relation 
betweenn PSA and HRQOL response 

Vann Andeletal [194] 26 Epiruhicinn (100 mg/m(2) Subjective and biochemical responses 
i.v.)) every 3 weeks 

++ / -
orall  dose of 500 mg of 
Medroxyy Progesterone 
Acetate e 

weree observed in both treatment arms, but 
thesee were not translatable as improved 
measuredd QOL domains 
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Abstract t 

Background:Background: Health Related Quality of life (HRQOL) is increasingly reported as an important 
endpointt in cancer clinical trials. However, evidence suggests that HRQOL reporting is often 
inadequate.. Given this, the authors undertook a systematic review to evaluate HRQOL assessment 
methodologyy and reported outcomes of randomized controlled clinical trials (RCTs) with prostate 
carcinomaa patients. 

Methods:Methods: A comprehensive search of the literature from 1980 to 2001, mainly on the following 
databases,, was undertaken: MedLine, Cancerlit and the Cochrane Controlled Trials Register. Studies 
weree identified according to a predefined coding scheme, including HRQOL measure, cultural 
validity,, the compliance data reported, and the clinical significance of the results. 

Results:Results: Twenty-five RCTs were identified, involving 8015 patients primarily with metastatic cancer. 
Bicalutamidee was the medical treatment against which most treatment comparisons were made. 
Limitationss identified included the fact that only 44% of the studies gave a rationale for selecting a 
specificc HRQOL measure, 64% of the studies failed to report information about the administration of 
thee HRQOL measure, and 56% failed to report compliance at baseline. The measure most often used 
waswas the European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire -
Caree 30 (EORTC QLQ-C30), although some studies used non-validated HRQOL tools. 

Conclusion:Conclusion: The current study revealed a lack of a uniform approach to HRQOL assessment and 
severall  methodological limitations. It is possible that such methodological limitations have influenced 
triall  findings for HRQOL outcomes. 

KevKev words: Prostate carcinoma, quality of life, randomized controlled trials, systematic review. 
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Introductio n n 
Traditionally,, clinicians have focused attention on the more classical aspects of the evaluation of 
cancerr treatment outcomes, such as control of symptoms, response to treatment, relapse, and survival. 
Thee main aims of oncologists have been to cure cancer and prolong life, but new treatment modalities 
seldomm lead to revolutionary improvements of tumor control and life expectancy. Furthermore, cancer 
requiress highly intrusive treatments causing considerable side effects in terms of morbidity.' 
Today,, especially in clinical trials, health related quality of life (HRQOL) is considered an important 
endpointt together with the traditional measures; its assessment is particularly worthwhile for trials 
wheree survival rates are expected to be small." 4 Although there is no universally accepted definition 
off  HRQOL, there is a general consensus on its multidimensional aspects including physical, 
psychosociall  and functional domains."'6'7 However, while HRQOL is increasingly reported as an 
importantt endpoint in cancer clinical trials, recent investigations have shown that some studies are 
methodologicallyy weak. Thus the quality of HRQOL reporting is often inadequate/l ) The purpose of 
thee current review is to evaluate the quality of HRQOL methodological assessment and of reported 
outcomess in randomized controlled clinical trials (RCTs) involving one of the most common 
malignanciess in Western society, prostate carcinoma. 

Inn North American males, prostate carcinoma is the most prevalent form of cancer, being the second 
mainn cause of cancer deaths.10 Since 1980, the incidence of diagnosed prostate carcinoma has 
increasedd by more than 65%. HRQOL assessment in prostate cancer is important, since there is littl e 
evidencee of major improvement in survival rate from current therapies, and because disease symptoms 
andd associated side effects of treatment often result in considerable impairment in several HRQOL 
domains.12133 To date, a number of HRQOL instruments have been developed, a ranging from general 
too disease-specific tools. General measures can be particularly suitable for health policy research and 
aree not devised for any specific population. Cancer specific instruments have the advantage of 
addressingg problems specific to a given cancer population. These measures can be a valuable source of 
informationn in clinical trials when comparing different medical treatments and looking at the quality of 
lif ee impact for that specific cancer population. These measures may also help clinicians in their 
decision-making.. Choosing between new treatments modalities requires extensive information about 
theirr effectiveness that can only be obtained by performing comparative studies such as randomised 
Phasee III trials. However, measuring HRQOL in clinical trials requires making a number of decisions 
concerningg the methodology of measurement. These decisions relate to several issues, such as the 
designn of the study, the specific cancer population being evaluated, the most suitable measure to assess 
HRQOLL for that target population and the timing of measurements. Furthermore, specific information 
onn psychometric properties (e.g., reliability, validity, responsiveness) have to be taken into account 
whenn selecting a measure for a specific trial. Nevertheless, providing a detailed summary of all the 
HRQOLL measures that can be used with prostate carcinoma patients lies beyond the scope of the 
currentt paper: othe reviews have already addressed this issue in a comprehensive way.12 

Too date, there are some concerns about HRQOL assessment methodology. Over the last few years a 
proliferationn of HRQOL measures for prostate cancer have focused on specific symptoms related to 
thee disease and its treatment. However, the domains covered are inconsistent from instrument to 
instrument.. Furthermore, no single measure has been applied to all major prostate cancer therapies at 
differentt disease stages.12 The proliferation of HRQOL measures, along with implicit organizational 
issuess of assessing HRQOL in clinical trials, challenges the understanding of the impact of alternative 
therapiess on patient HRQOL. While noting this, and considering the lack of a gold standard for 
HRQOLL assessment, we have undertaken a systematic review to evaluate the historic pitfalls 
encounteredd by researchers. 

Searchh strategy for  identification of studies 
AA literature search for studies meeting the criteria was undertaken on the following databases: Medline 
(1980-2001),, Cancerlit (1980-2001) and the Cochrane Controlled Trials Register (Cochrane Library 
2000,, Issue 3). In order to retrieve all the relevant studies, significant articles listed as references were 
alsoo included. For a comprehensive search, additional key words relevant to prostate patients were 
includedd (e.g., sexual functioning or sexual interest), in addition to quality- of life (or HRQOL and 
QoL)) and prostate carcinoma. The search strategy for Medline and Cancerlit databases was restricted 
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too randomized controlled trials. No restriction in the search-field description or in the language of the 
articlee was performed. We also contacted experts in the field in order to identify articles not retrieved. 

Criteri aa for  considering studies for  this review 
TvpesTvpes of participants 
Participantss were adult patients (aged 18 and over) diagnosed with prostate cancer or those with any 
recurrencee regardless of the grade of the tumor. Studies on patients with benign prostate hyperplasia 
(BPH)) and patients undergoing screening procedures were not eligible. 

TypesTypes of intervention 
Interventionss included any RCTs comparing medical treatment regardless of the intervention type -
radiotherapy,, chemotherapy and surgical procedures. Any studies dealing with psychological 
interventionn or any kind of intervention other than medical treatment were excluded. 

TypesTypes of outcome measures examined 
Specifically,, and recently highlighted as an important endpoint in clinical trials with prostate 
carcinomaa patients, HRQOL was the main outcome-measure examined.1. Any studies including 
HRQOLL either as a primary or secondary endpoint were considered. Only HRQOL multidimensional 
self-reportedd patient measures were taken into account, excluding studies exclusively assessing 
HRQOLL by means of physician-assessed measures, such as the Karnofsky performance status index. 
Thiss rationale was based on evidence showing considerable variability in results between clinician and 
cancerr patient HRQOL reported outcomes.'4~lb Furthermore, there is a general consensus that patients 
aree the prime source of information on individual HRQOL, making a patient self-reported assessment 
desirablee in clinical trials.171K Patient-based HRQOL assessment offers the most direct means of 
evaluatingg the subjective morbidity associated with the disease and its treatment. Recent studies on 
prostatee patients have shown that physician ratings may not accurately reflect the functional health and 
symptomm experiences of the patient.19 Trials assessing unidimensional aspects of patient HRQOL, 
suchh as pain, were not taken into account unless they also provided a more comprehensive HRQOL 
assessment. . 

TypesTypes of studies 
Wee studied all RCTs (phase II and III ) enrolling no less than 100 prostate carcinoma patients 
(combinedd arms) and published from 1980 to 2001, including prospective randomized studies 
comparingg different medical treatment modalities and symptom management. The search was 
restrictedd to RCTs because they represent the gold standard by which health-care professionals make 
decisionss about treatment effectiveness.20 RCTs where the method of randomization was not stated or 
specifiedd were also included. Publications meeting the above criteria but involving a heterogeneous 
cancerr patient sample were excluded because of the possible difficulties in interpreting of HRQOL 
resultss relating specifically to prostate cancer patients. Since they can be unreliable, conference 
abstractss were excluded. 

Evaluatingg the HRQOL studies 
Twoo reviewers (FE & AB) independently analyzed all identified RCTs. Where disagreement about the 
analysiss of a study occurred, the authors reviewed the article to reconcile differences. The trials were 
mainlyy evaluated on the quality and the HRQOL methodology and reported outcomes rather than the 
qualityy of the trial. In the absence of a gold standard for comparative HRQOL assessment 
methodology,, authors based evaluation on available literature regarding good practice for reporting 
HRQOLL studies.17,21'22 Thus, a predetermined scheme was developed and implemented, as previously 
reported.2"2AA Four main categories were identified: demographics, trial design, HRQOL assessment 
methodologyy and methods of analysis (see Table 1-4). For HRQOL issues attention focused primarily 
onn the instrument type, rationale for instrument selection, covered domains, and presentation of 
psychometricc details reported - especially where the instrument used is not well known in the 
literature.. Furthermore, we took note of the cross-cultural validity of the instrument. When an article 
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reportedd on a previously published HRQOL trial, it was deemed suitable for our review providing the 
reviewerss agreed the original research contained insufficient HRQOL analysis. 

Results s 
Accordingg to the eligibility criteria, 25 RCTs assessing HRQOL by means of multidimensional 
measuress between 1980 and 2001 were identified (see Table 1-4). 

DemographicsDemographics and trial design 
Tenn RCTs were carried out in North America," 34 nine in Europe,35"43 three in Japan47"49 while three 
trialss enrolled patients from different continents.44"46 Bicalutamide, the therapy against which most 
treatmentt comparisons were made, was used in seven trials. 6-27-1;>-36-39-44-46 Radiotherapy was limited to 
fourr RCTs.-3-1-42-47 The majority of the trials involved metastatic prostate cancer patients aged 65 to 
75.. The majority of the trials were multicentered studies including more than two hundred patients. 
Majorr limitations were found in reporting the method of randomization and a priori hypothesis about 
thee impact of the treatment on patient HRQOL. Only ten trials reported the method of randomization 
andd only three studies reported a priori hypothesis.2829M All studies reported details on the inclusion 
criteria,, 88% reported details on informed consent, and 60% failed to report the method of 
randomization.. The three largest RCTs were reported hy Schellhammer at al27 (813 patients) 
comparingg bicalutamide versus fiutamide; the 805-patient Tyrrell et al44 study comparing bicalutamide 
versusversus castration; and the 739-patient Moinpour et al29 study comparing bilateral orchiectomy plus 
fiutamidee versus bilateral orchiectomy plus a placebo. Twenty-four percent of the studies had HRQOL 
ass a primary endpotnt; the remainder had HRQOL as a secondary endpoint. Overall, 56% of the RCTs 
weree industry funded. 

HRQOLHRQOL assessment methodology 
AA lack of uniform approach to HRQOL assessment and, in general, poor details about the rationale for 
selectingg a specific measure and instrument administration were reported. Only 36% of the studies 
reportedd information about the administration of the HRQOL measure, for example, by telephone, by 
computerr touch-screen or administered by health- care professionals in a specific setting. Only 44% of 
thee studies gave a rationale for using a specific measure. A further limitation is reporting compliance 
att baseline: 56% of the RCTs failed to report compliance details. Generally, the first possible bias 
associatedd with noncompliance is the loss of the ability to detect clinically meaningful differences as 
thee result of a reduced number of observations.50 As the EORTC QLQ-C30 was used in 32% of trials, 
itt is the most often used measure. In some of these studies it was administered in an amended 
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versionn attempting to give a more comprehensive HRQOL assessment for prostate carcinoma 
patients,, but altering the psychometric properties of the original tool. Some trials34-4147 used only the 
originall  version of the EORTC QLQ-C30 without administering any additional measure specifically 
aimedd at detecting aspects related to prostate carcinoma patients; this provides a limited HRQOL 
assessmentt for this prostate carcinoma population. Others used the EORTC QLO-C30 in conjunction 
withh additional measures. Fransson et al42 also used the QUFW94, a multidimensional measure 
includingg both general aspects (e.g., physical ability) and specific aspects related to prostate carcinoma 
patientss (e.g., urinary symptoms and intestinal symptoms,)- Although the EORTC QLQ-C30 is a 
psychometricallyy robust HRQOL measure for a generic cancer population, it is not aimed at detecting 
specificc HRQOL aspects related to prostate carcinoma suffe ers such as sexual functioning and urinary 
problems.. Hence, when used alone, it may be unsuitable to provide a comprehensive overview of the 
impactt of new therapies on patient HRQOL. In some trials, a measure developed by Cleary et al51 

comparedd bicalutamide versus other medical treatments.2627353^39-4446 This measure, specifically 
validatedd on advanced metastatic prostate patients, consists of 30 questions addressing 10 relevant 
domainss including physical capacity, sexual functioning, sexual interest, bed disability and pain. 
Followingg forward-backward translations, the measure was internationally validated with patients 
includingg Austrian, Danish, Dutch, Norwegian, Swedish and British subjects. Sexual interest and 
sexuall  functioning domains have shown weak validity thus hampering clear conclusions on two 
importantt HRQOL domains for prostate carcinoma patients. The remaining trials used different 
instrumentss to assess HRQOL making results difficult to compare (Table 3). Some RCTs 2X 3() 33 used a 
batteryy of different HRQOL tools in order to adequately cover all the major areas related to prostate 
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patients.. These include the Rotterdam Symptom Checklist,1' the Functional Living Index,"11 the SWOG 
questionnairee 4 and the Functional Assessment of Cancer Therapy." Nevertheless, some trials reported 
limitedd information about the nature of the HRQOL measure used while others created ad hoc 
measuress without giving any information about the developmental process. "' 

Clinicall  impact of medical treatment modalities on patient HRQOL 
Alll  the studies reviewed, with the exception of one because of low compliance' , applied a statistical 
testt in order to detect any difference in terms of HRQOL between treatment arms. Sixty-eight percent 
foundd significant differences, though in somewhat limited domains. Some studies detected major 
differencess in more than one HRQOL dimension while others found limited changes over time 
betweenn groups. Most of the studies did not show a clear impact on patient HRQOL making it difficult 
too draw a firm conclusion. In the da Silva et al study, for example, only 63 enrolled patients (from 7 
institutions)) of the 327 {from 22 institutions) completed a pretreatment HRQOL questionnaire. Due to 
loww compliance (19%) the authors did not attempt to compare the HRQOL of patients in the two 
treatmentt arms. There was partial consensus on the benefits of Bicalutamide on some HRQOL 
domains,, though most of these studies gave either limited details on compliance at baseline or did not 
reportt compliance data, thus hampering a robust conclusion regarding the impact of Casodex on 
HRQOL.3"°" ,(ll  ,1'444'1 Iversen et al''' reports that sexual interest was greater in patients treated with 
Casodexx at one month; both pain and bed disability scores improved more in the orchidectomy group 
att one and three months. Emotional well being and social functioning improved more in patients 
randomizedd to orchidectomy respectively at three and six months after entry. Two RCTs444'' 
comparingg Casodex versus castration, demonstrate some statistical improvements, at twelve months, 
inn the physical capacity and sexual interest domains for patients treated with Casodex. Chodak et al"1' 
showss significant improvements in terms of sexual interest, sexual functioning, social interest, 
emotionalemotional well being and overall health at different time points. Kaisary et al° reports a significant 
improvementt in overall health at six months for patients treated with Casodex. Boccardo et aV9 reports 
betterr outcomes for the Casodex group in social functioning and bed disability at six months. Among 
thee studies dealing with bicalutamide, this RCT is the only one to report baseline compliance (59%) 
andd to give details. In contrast to the previous studies, Schellhammer et al27, comparing Casodex 
versuss tlutamide, found significantly better outcomes for the physical capacity domain at six months 
inn favour of the tlutamide group. All these studies dealing with Bicalutamide used the 30-item 
questionnairee developed by Cleary et al/1 thus the limitations previously reported for this measure, 
havee to be taken into account when interpreting the related HRQOL outcomes. The remaining RCTs, 
comparingg different treatment modalities other than bicalutamide, used a wide range of HRQOL 
measures.. Fransson et al42 using the EORTC QLQ-C30 and the QUFW94 to assess HRQOL in 
localizedd prostate patients, found significant difference for social functioning and several urinary and 
intestinall  symptoms in favor of deferred-treatment patients. Fossa et al4", using a truncated version of 
thee EORTC QLQ-C30 in metastatic patients, found significant benefit for patients undergoing 
orchiectomyy without mitomycin C in terms of global health status, physical and role functioning as 
welll  as several symptoms including fatigue, nausea/vomiting, dyspnoea, appetite loss and insomnia. In 
thatt study, however, two of the important multi-item functional scales of the EORTC QLQ-C30 
(emotionall  and cognitive functioning) and the single item of financial difficulties were not included 
inn the HRQOL assessment, hampering possible further information on important quality of life 
domains.. Fossa et al4' using the EORTC QLQ-C30 in metastatic patients showed better outcomes in 
termss of several symptoms including pain, fatigue, nausea/vomiting, diarrhea, and appetite loss, role 
functioningg and global health status at different time points for patients treated with prednisone. The 
HRQOLL measures used in that trial was supplemented by three questions pertaining to analgesic use: 
"Didd you take any medication for pain," "I f so, how much did it help," and "Have you had pain 
despitee the use of analgesics?" Tannock et al2N study with metastatic patients, whose detailed HRQOL 
analysiss is reported in Osoba et al,>2 used a battery of HRQOL measures (Table 3). The research found 
thatt patients treated with prednisone plus Mitoxantrone experienced a longer-lasting improvement of 
greaterr magnitude in several HRQOL aspects, such as symptoms and functioning domains, than 
patientss treated with prednisone alone. Moinpour et al24 using the SWOG questionnaire in metastatic 
patients,, detected a significantly worse emotional functioning and diarrhea for orchidectomy patients 
pluss flutamide, pointing out a better HRQOL improvement over time for orchidectomy patients plus 
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placebo.. These four trials show a reasonable to acceptable overall compliance at baseline ranging from 
60%% to 100%.2X2"4"-41 

Thee remaining trials show limited or no changes at all between treatment arms. Limitations were 
foundd regarding presentation of results and missing data. Forty-eight percent of the studies failed to 
providee adequate discussion of HRQOL results and 52% did not give details on HRQOL missing data. 
Furthermore,, only 16% of the trials addressed the clinical significance of the results. 

Conclusions s 
Thee current review identified 25 RCTs, all published in English and during the last ten years, 
involvingg 8015 prostate carcinoma patients. It is clear that HRQOL assessment has become crucial in 
understandingg patients well-being and helping select future treatments. However, the current review 
highlightt a lack of uniform approach to HRQOL assessment evaluation as well as several 
methodologiee limitations. Many of the trials fail to report how they handled missing HRQOL data. 
Thiss is a critical issue especially as patients who do not provide HRQOL, for whatever reason, may be 
differentt from those who do. Only a few trials gave details.21""-4-1 Reporting compliance at baseline 
wass also a drawback. Fifty-six percent of the RCTs failed to report data or had unreliable compliance. 
Anotherr problem is a lack of any significant effort to interpret resulting HRQOL measurements. 
Statisticall  significance is useful in understanding whether data can be accounted for by chance 
fluctuationss (e.g., patient selection bias), but fails to help in understanding clinical relevance from a 
patientt perspective in terms of HRQOL changes. Only 16% of RCTs addressed the clinical 
significancee of results. In order to gain clinician confidence about the robustness of HRQOL results, 
thee issue of statistically significant differences between treatment arms is clinically relevant and 
shouldd be addressed. As the methodology to determine clinical significance advances, it is possible to 
expectt to see more on this topic in future. 
Otherr limitations encountered included a lack of a rationale for using a particular HRQOL measure 
andd also a lack of a clear a priori hypothesis. Only 44% of the trials supported the choice of selecting a 
specificc HRQOL measure, and only 12% stated a priori hypothesis. These two issues are tightly 
interwoven:: the selection of a HRQOL tool should be based on the HRQOL hypothesis being tested. 
Hence,, it should be verified that domains explored by an instrument reflect those which are expected 
too change in the trial. Differences in some of the trial results could possibly have been hampered by 
thee limitations identified and reported above. Some trials showed overall high quality in, for example, 
reportingg details about missing data and giving a comprehensive discussion about HRQOL results and 
reliablee compliance.28'040-43 Others were limited in many respects including presentation of results 
andd missing data reporting.2"14 1iUS'49 

Prostatee carcinoma patients are usually older than the general cancer population. Thus, the treatment is 
oftenn debilitating without significantly prolonging survival. On these grounds, good HRQOL reporting 
andd design in RCTs may help clinician confidence in decision-making. Some trials showed a lack of 
improvementt in survival; conversely they pointed out major differences between treatment groups as 
too HRQOL outcomes.2829'4041 Therefore, we encourage researchers to adequately design HRQOL 
assessmentt in clinical trials to determine more robust conclusions. While HRQOL research has 
noticeablyy improved, especially with regard to the proliferation of HRQOL measures, it would appear 
researchh has yet to reach high standards of design. Estimates of HRQOL in prostate carcinoma and its 
treatmentt can also help to make individual care decisions and can be used by the decision-makers 
concernedd with population-based issues. 
Thee current review has some limitations. For example, we did not consider conference abstracts. 
Therefore,, some studies where HRQOL results have been presented are excluded. However, as our 
aimm was to look at the quality of the trials reported this is not a significant limitation. It is also possible 
thatt the current review did not identify all trials with a HRQOL component. This may be the case 
wheree studies are not indexed under the key words used in the searching strategy. While taking that 
intoo consideration, the current review was complicated by the number of studies with duplicated 
publications.. This made the genealogy search of the original trial difficult (Table 5). Several authors 
havee previously addressed this issue/1 " Some of these report important issues about the original trial, 
addressingg specific topics (e.g. HRQOL endpoint analysis) with cross references.29 For examplê 
Osobaa et af2 reports a detailed analysis of HRQOL results previously published by Tannock et al28 
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butt provide additional information about the clinical significance of the results and give a 
comprehensivee picture of the impact of the medical treatment on patient HRQOL. Other reports 
appearedd to be redundant and/or did not cross reference with other publications.1 ' 
Onee important caveat is that the outcomes of the studies we identified, being RTCs, may not be a 
completee accurate reflection of what happens in the real world setting. That is, treatments conducted in 
RTCss often appear more effective than they are in other settings, since internal validity is given 
priorityy over generalizability: therefore, some caution is warranted when making broader 
generalizations. . 
Inn conclusion, over the last decade a considerable number of prostate carcinoma patient RCTs have 
beenn conducted with an HRQOL assessment. While these have clearly helped to understand treatment 
modalitiess and plan patient care, there stil! exist a number of shortcomings in the HRQOL trial design. 
Wee recognize that conducting HRQOL studies is far from simple, and, in the literature, methodologie 
challengess are frequently highlighted in relation to the difficulties of HRQOL assessment in oncology. 
However,, if HRQOL RCTs are to continue to be a valuable source of information for clinical decision 
makingg for patients, we must attempt to improve the quality of the conduct and reporting of our trials. 
Previously,, several authors have proposed minimum standards, and while not universally agreed on, 
thesee provide a strong basis for conducting and reporting HRQOL studies in prostate cancer 
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Tablee 1 : Demographics 

Author s s 

Porterr  et al2S 

Kaisaryy et al35 

Chodakk et al26 

ScheUhammerr  et al27 

Iversenn et al36 

daa Silva et al37 

Tannockk et al28 

Pummerr  et al38 

Tyrrel ll  etal44 

Moinpourr  et al29 

Debruynee et al4S 

Iversenn et al46 

Akakur aa et al47 

Hommaa et al48 

KantoffetaP P 
Boccardoo et al39 

Duncann et al31 

Fossaa et al40 

Smalll  et al32 

Dawsonn et al33 

Thrasherr  et al34 

Johanssonn et al 
Kuriyaraaetal 4" " 
Franssonn et al42 

Fossaa et al43 

Journal l 

IntInt J Radiat Oncol Biol Phys 
Eurr Urol 
Urology Urology 
Urology Urology 
ScandScand J Urol Nephrol 
EurEur J Cancer 
JJ Clin Oncol 
EurEur Urol 
EurEur Urol 
JJ Natl Cancer Inst 
Urology Urology 
Urology Urology 
Urology Urology 
IntInt J Urol 
JJ Clin Oncol 
JJ Clin Oncol 
EurEur J Cancer 
EurEur Urol 
JJ Clin Oncol 
Cancer Cancer 
MolMol Urol 
ScandScand J Urol Nephrol 
JpnJpn J Clin Oncol 
Cancer Cancer 
JJ Clin Oncol 

Yearr  of 
publication n 
1993 3 
1995 5 
1995 5 
1995 5 
1996 6 
1996 6 
1996 6 
1997 7 
1998 8 
1998 8 
1998 8 
1998 8 
1999 9 
1999 9 
1999 9 
1999 9 
2000 0 
2000 0 
2000 0 
2000 0 
2000 0 
2001 1 
2001 1 
2001 1 
2001 1 

Studyy location * 

Canada a 
Internationall  (Europe) 
Internationall  (North-America) 
USA A 
Internationall  (Europe) 
Internationall  (Europe) 
Canada a 
Austria a 
International l 
USA A 
International l 
International l 
Japan n 
Japan n 
USA A 
Italy y 
Canada a 
Internationall  (Europe) 
Internationall  (North-America) 
USA A 
USA A 
Sweden n 
Japan n 
Sweden n 
Internationall  (Europe) 

Industr y y 
funded[ ' ' 
Yes s 
Yes s 
Yes s 
Yes s 
Yes s 
No o 
Yes s 
No o 
Yes s 
No o 
Yes s 
Yes s 
No o 
No o 
Yes s 
Yes s 
No o 
No o 
Yes s 
Yes s 
No o 
Yes s 
No o 
No o 
No o 

aa A trial involving nations from different continents was defined as international. 
bb Assessed if explicitly stated or if authors were related to a pharmaceutical company. This evaluation is based 
solelyy on information extracted from the paper referenced in the current table. 
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Tablee 4 : Methods of analysis and results 

Author s s 

Porter25 5 

Kaisary3* * 
Chodak2' ' 
Schellhammer27 7 

Iversen36 6 

daa Silva37 

Tannock2* * 
Pummer3* * 
Tyrrell 44 4 

Moinpour 2' ' 

Debruyne45 5 

Iversen4* * 
Akakura 47 7 

Homma48 8 

Kantoff 30 0 

Boccardo39 9 

Duncan31 1 

Fossa40 0 

Small32 2 

Dawson33 3 

Thrasher34 4 

Johansson41 1 

Kuriyama 49 9 

Fransson42 2 

Fossa43 3 

Testt  of statistical 
significancee for 
QOL L 

Yes s 
Yes s 

Yes s 
Yes s 

Yes s 
No o 
Yes s 
Yes s 

Yes s 
Yes s 

Yes s 

Yes s 

Yes s 
Yes s 

Yes s 

Yes s 

Yes s 
Yes s 

Yes s 

Yes s 

Yes s 
Yes s 
Yes s 

Yes s 

Yes s 

QOLL  difference 
betweenn treatment 
armss (1) 
Yes s 
Yes s 
Yes s 
Yes s 
Yes s 
N/A A 
Yes s 
No o 
Yes s 
Yes s 

Yes s 

Yes s 

Yes s 

No o 
Yes s 

Yes s 

Yes s 
Yes s 

No o 
No o 
No o 
Yes s 

No o 
Yes s 

Yes s 

Clinical l 
significance e 
addressed d 
No o 
No o 

No o 
No o 

No o 
No o 

Reportedd in Osobâ 
No o 

No o 

Yes s 

No o 
No o 

No o 

No o 

No o 
No o 

No o 

No o 

No o 
No o 

No o 

Yes s 

No o 
Yes s 

No o 

Overalll  presentation 
off  results 

No o 
No o 
Limited d 
No o 
Yes s 
Yes s 

Yes s 
No o 
limited d 
Yes s 

No o 
Limited d 

No o 
No o 
Yes s 
Yes s 

Yes s 

Yes s 

Yes s 
Yes s 

No o 
Yes s 

Limite d d 
Yes s 

Yes s 

Missingg data 
documented d 

No o 
No o 
Yes s 

No o 

Limited d 
Yes s 
Yes s 

No o 
No o 

Yes s 

No o 

No o 

No o 
No o 

Yes s 

Yes s 

Yes s 
Yes s 

Yes s 

Yes s 

No o 
Yes s 

No o 

No o 

Yes s 

(a)) : 'Yes' if a trial showed at least a significant difference in one HRQOL domain at any time point assessment. 
(b)) : This refers to the analysis of HRQOL data being clinically significant and not simply statistically significant. 
(HR)QOL:: (Health Related) Quality of Life. 
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Tablee 5 : Related publications 

Publicationss cited in Table 1 

Porter25 5 

KaisaryKaisary35 35 

ChodakChodak26 26 

Schellhammer27 7 

IversenIversen36 36 

dada Silva37 

TannockTannock22" " 

Pummer38 8 

TvrrellTvrrell 44 44 

MoinpourMoinpour29 29 

IversenIversen46 46 

DuncanDuncan31 31 

Fossa40 0 

Relatedd publications dealing with the same tria l 

Porter Porter 

Clean'Clean'1 1 

Bales"' ' 

Schellhammer''0 0 

Clear>> M 

Denis'" " 

Bloomfielct' Bloomfielct' 

Pummer'̂ ' 

Tyrrell"1 1 

EisenbergerEisenberger ' 

Tyrrell"1 1 

Pickles"11 1 

dee Reijke'''' 

Bales"' ' 

Tyrrell''1 1 

Solowayv v 

Bales" " 

RosendahlM M 

Osobu' Osobu' 

Tyrreir1 1 

Schellhammer'1 1 

Tyrrell''' ' 
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Abstract t 

Background:Background: Studies concerning other areas than prostate cancer showed evidence that the experienced 
healthh related quality of life (HRQOL) is influenced by psychosocial factors, such as stress, social 
support,, expression or non-expression of emotions, and coping strategies. The objective of this study 
waswas to explore whether the assessed baseline HRQOL of patients with localized prostate cancer 
scheduledd for radical prostatectomy or external radiation therapy was also correlated with psychosocial 
factors. . 

Methods:Methods: Before the treatment was started, 138 patients with newly diagnosed prostate cancer 
completedd an extended questionnaire, that consisted of standard instruments in order to measure general 
andd disease specific HRQOL, as well as several psychosocial factors. Instruments used were, among 
others,, the European Organization of Research and Treatment of Cancer Quality of Life Questionnaire 
C300 (EORTC QLQ C30), International Prostate Symptom Score (1PSS), Sexual Behavior 
Questionnairee as described by Derogates, Utrecht Coping List (UCL), Profile of Mood States (POMS), 
Impactt of Event Scale (IES), Social Support Questionnaire (SSQ) and Life Experience Survey (LES). 
Partiall  correlations adjusted for age, socioeconomic status and ethnicity as well as a multiple regression 
analysess were performed. 

Results:Results: There turned out to be several significant correlations between HRQOL and psychosocial 
factors.. Denial as coping style, fatigue as mood state, and the number of experienced negative life 
eventss (stress), among other things, were negatively correlated to almost all general HRQOL function 
scales.. Avoiding was positively correlated with sexual dissatisfaction (r =.25; p=.004), while active 
copingg was negatively correlated with decreased sexual activity (r —.26; p=.003). 

Conclusions:Conclusions: The experienced general and disease specific HRQOL in prostate cancer patients 
scheduledd for primary treatment proved to be correlated with several psychosocial factors. Further 
research,, among larger, heterogeneous groups of patients in a longitudinal design, has to establish the 
precisee features of this correlation as well as the extent to which they influence the measured HRQOL. 
Thee results of these studies may prove that, in non-randomized studies, it is necessary to take the 
influencee of psychosocial factors into account, in order to measure the real impact of a therapy on the 
HRQOL. . 

Keywords:Keywords: prostate cancer, psychosocial factors, quality of life, radical prostatectomy, radiotherapy. 
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Introductio n n 
Inn the past, clinicians focused their attention mainly on the more traditional aspects of the evaluation of 
cancerr treatment outcome, such as control of symptoms, response to treatment, relapse, and survival. 
Duringg the last decade, the need to assess health related quality of life (HRQOL) in patients with 
malignancyy has increasingly been recognized. This also applies to patients who suffer from prostate 
cancer.. As a result of this, a growing number of articles concerning HRQOL issues have been 
published,, and to date the assessment of HRQOL has definitively found its place in oncological 
researchh [I] . The definition of HRQOL is widely discussed, as well as how HRQOL should be 
assessed.. Most researchers agree that HRQOL is a multi-dimensional concept which involves a number 
off  relatively independent domains, grouped under the broad headings of physical, functional, 
psychological,, and social health [2]. This widely accepted model aims to identify different dimensions 
thatt may influence HRQOL. Until now, relatively littl e attention has been paid to the correlation among 
HRQOLL domains and psychosocial variables. For instance, is the assessed general and disease HRQOL 
influencedd by the psychological and social health status of a patient? In the present article we will focus 
ourr attention on the correlation between HRQOL and psychosocial factors in prostate cancer patients. 
Importantt psychosocial factors representing the psychological and social health status of oncological 
patientss are stress, social support, expression or non-expression of emotions, and coping strategies [3]. 
Stresss concerns the level and the number of experienced life events, such as the loss of a partner. Social 
supportt means the level and quality of support of relatives, friends and formal and informal caregivers. 
Emotionall  expression is understood to mean the ability to acknowledge and express emotions, while 
copingg style involves the efforts to appraise and manage a situation (e.g. distraction from it, active 
coping,, denial, and cognitive adjustment). Evidence coming from other areas than prostate cancer 
showss that psychosocial factors do influence the experienced HRQOL [4-11]. If the assessed HRQOL 
iss correlated with psychosocial factors in prostate cancer patients as well, this might have implications 
forr the assessment of HRQOL in the way it is executed today and for the interpretation of the results of 
thee HRQOL research in prostate cancer patients until now. This applies especially to non-randomized 
studiess aiming to investigate the impact of the therapy on HRQOL in which the psychosocial 
characteristicss of the examined population might vary. In this case, one should, from a methodological 
pointt of view, adjust for psychosocial factors in order to measure the real impact of the therapy on the 
HRQOL.. Objective of the present study is to explore whether the assessed baseline HRQOL is 
correlatedd with psychosocial factors in patients with localized prostate cancer scheduled for radical 
prostatectomyy or external radiation therapy. 

Materialss and Methods 
Patients Patients 
AA total of 138 patients were entered in this prospective study, which was initiated in 1998. These 
patientss were referred to the urologist because of urinary symptoms, elevated PSA, or suspicious digital 
rectall  examination (DRE). Principally, in our region patients are not screened for prostate cancer. 
Eligibilit yy criteria included histologically proven carcinoma of the prostate, stages Tl-4, Gl-3, NO and 
MO,, and patients scheduled for radical prostatectomy (RP) or external beam radiation therapy (ERT). 
Patientss receiving neoadjuvant or adjuvant hormonal treatment were excluded. The assessment of the 
HRQOLL and the psychosocial factors was performed within two weeks before treatment was started, 
andd 12 months after. A self-administered questionnaire, filled out by the patients, consisting mainly of 
validated,, standard instruments, was constructed for measuring the HRQOL and the psychosocial 
factors.. For the (partly) self-constructed items of the questionnaire, the Cronbach alpha was presented. 
Thee results of the baseline assessment were used for the analyses presented in the present paper. The 
questionnairess and variables that were relevant for the present study were: 
Sociodemographicc characteristics: We examined the patients' age, level of education (6 items, range 
fromm 1, elementary school, to 6, university), marital status (married or living together; never married 
norr lived together; divorced - living alone; divorced - living together with new partner; widower living 
alone;; widower living together with new partner), ethnicity (open question), and employment status 
(levell  in job hierarchy ranges from 1, part-time paid employment in small company, to 6, full-time 
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self-employedd in big company). The socioeconomic status (SES) was measured as total score of 
educationn and employment status ranging from 2-12 (r=0.80;/K.001). 
SocialSocial desirability: This refers to the tendency that subjects are guided by what they consider socially 
desirablee in responding to test questions, and do not give the same answers as they would when they 
triedd to be as honest as possible. A standardized Dutch version of the social desirability scale of Crowne 
andd Marlowe has been used [12]. It contains 15 items on a 2-point scale, ranging from 15-30. (agree vs. 
nott agree). 
Healthh Related Quality of Life: The European Organization of Research and Treatment of Cancer 
Qualityy of Life Questionnaire C30 (EORTC QLQ C30) consists of 30 items that list the functioning and 
symptomss of cancer patients [13]. Six multi-item function scales were scored: physical function (PF), 
rolee function (RF), emotional function (EF), cognitive function (CF), social function (SF), and global 
health/qualityy of life (HRQOL). Furthermore, 9 symptom scales were scored, including fatigue, pain, 
dyspnoea,, and gastrointestinal problems. The scales were, according to the EORTC guidelines, linearly 
transformedd so that all scales range from 0 to 100, in which a higher scale score represents a higher 
levell  of functioning. With respect to the symptom scales, a higher score indicates more symptoms or 
problems. . 
Micturationn symptoms: The International Prostate Symptom Score (IPSS) was used in order to measure 
micturationn symptoms [14]. It consisted of 7 items scored on a 0-5 scale (0= no and 5= always). The 
totall  score varies from 0 to 35; a higher score indicates more symptoms. 
Incontinence:: To measure the severity of urinary incontinence, an instrument developed by Van 
Vierhoutenn has been used (4 items with a 4-point scale and one item with a 5-point scale) [15]. The 
totall  score varies from 0 to 21; a higher score indicates more disorders (Cronbach alpha coefficient is 
.94). . 
Sexuall  functioning: Sexual functioning was measured by a newly developed scale consisting of items 
fromm the Sexual Behavior Questionnaire as described by Derogates, as well as items adopted from a 
questionnairee developed by the Dutch Social Sexuological Research Institute (NISSO) [16] [17]. The 
scalee measures satisfaction with actual sexual functioning (4 items), decrease of sexual activities (4 
items),, ability to achieve and complaints about erections (5 items), the feeling of being rejected by the 
sexuall  partner (3 items) and pain during sexual activity (3 items), mostly scored on a 5-point Likert 
scale.. The subscales can be qualified as reliable (Cronbach alpha varies from .72 to .86 for all subscales 
exceptt for being rejected by the sexual partner [.69] and pain [.62]). 
Gastrointestinall  symptoms: There was no Dutch questionnaire available for measuring gastrointestinal 
symptomss at the time the study was initiated; therefore, a self-constructed questionnaire has been used, 
basedd on the Dutch version of the disease specific EORTC colorectal module (CR38), which was in the 
makingg at that stage. However, the CR38 has since been validated The questionnaire used in the 
currentt study contains 12 questions regarding, among other things, frequency, tenesmy, blood, diarrhea, 
pain,, and urge, scored on a 4-point Likert scale (1, no complaints, up to 4, very much complaints). The 
totall  score varies from 12 to 48; a higher score indicates more disorders (Cronbach alpha is .75). 
Copingg style: The coping style was measured by the standardized Utrecht Coping List (UCL) [18]. The 
dimensionss are: active coping (7 items), palliation (8), distraction (7), seeking social support (5), denial 
(7),, expression of emotions (3), and cognitive adjustment (5), measured at a 4-point Likert scale. 
Psychologicall  distress: To measure the psychological distress, the Profile of Mood States (POMS) has 
beenn used [19]. A Dutch standardized validated shortened version was used, including the following 
dimensions:: depression, anger, fatigue, vigour, tension, and a total mood disturbance score (items on a 
5-pointt scale). A higher score indicates more distress, except for vigour. 
Impactt of having prostate cancer: A Dutch version of the Impact of Event Scale (IES) has been used to 
measuree the emotional impact of having prostate cancer. The subscale measuring re-experience (6 
items)) and denial (7 items) are scored on a 4-point Likert scale. A higher score indicates more disorders 
[20]. . 
Expressionn and non expression of emotions: The expression and non-expression of emotions were 
measuredd by a Dutch validated questionnaire. The measured dimensions are: rationality (16 items), 
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emotions-inn (6 items) , emotions-out (6 items), and emotional control (6 items), scored on a 4-point 
Likertt scale [21]. 
Sociall  support: Social support was measured by the Dutch version of the shortened Social Support 
Questionnairee (SSQ), developed by Sarason [22]. It consists of 6 items on a 4-point Likert scale. 
Lif ee Events (LES): The Dutch version of the Life Experience Survey (LES) has been used, developed 
byy Sarason [23]. The LES score concerned 40 potential life events since the last 12 months. The total 
numberr of negative life events was used as total score. 

MissingMissing data 
Thee items of the EORTC QLQ C30 are highly intercorrelated. Therefore, if 20% or less items are 
missing,, it is possible to substitute values for missing data for values derived from the personal 
(sub)scalee mean. The single-item scales were considered missing if they were not filled out. For all 
remainingg questionnaires the Mean-procedure within SPPS has been applied, with a limit of 20% of the 
items. . 

StatisticalStatistical Analyses 
Forr all data analyses, the Statistical Package for the Social Sciences (SPSS 11.0 for Windows) was 
used.. In order to explore the relationship between the HRQOL domains and the psychosocial factors, 
Spearmann rank correlations for all baseline general and disease specific HRQOL domains with baseline 
psychosociall  factors were calculated first. The examined control factors which may confound the 
correlationn between HRQOL and psychosocial factors were: age, marital state, SES, ethnicity, and 
sociall  desirability. A variable was deemed a confounder if it was correlated significantly with both the 
HRQOLL domains and the psychosocial factors. Secondly, partial correlations were computed, adjusted 
forr age, SES and ethnicity to assess the relationship between HRQOL and psychosocial factors. Finally, 
multiplee regression analyses were executed in order to detect significant correlations between general 
andd disease specific HRQOL scales and SES, age and psychosocial factors. One by one, SES, age and 
alll  baseline psychosocial factors which showed initially significant partial correlations with the studied 
HRQOLL scale were entered into the analyses. Goodness of fit of the regression model was checked 
visuallyy by the histogram of the residuals, and scatter plots between residuals and predictor variables. 

Results s 
BaselineBaseline characteristics 
1388 patients with localized or locally advanced prostate cancer participated. 65 of them were scheduled 
forr radical prostatectomy and 73 for external radiation therapy. The mean age of the studied population 
wass 66,7 years (sd 5,9) and the median age 66 years (range 49-82 years). Level of education: 73% 
receivedd only elementary or secondary education, 22% received professional training, and 5% finished 
university.. Employment: 16% was employed, while 84% was unemployed or retired. Marital status: 
89%% was married or living together and 11% was single. Ethnicity: 94% Caucasian, 6% African. 

ControlControl factors 
Thee results show that marital status, ethnicity, SES, and social desirability were not correlated with both 
thee HRQOL indicators and the studied psychosocial factors. Age was related to the emotional function 
(r=.25;p=.003),, social function (r=.18;p=032), pain (r=.18;p=033), erectile dysfunction (r =.31; p<.001), 
andd the decrease of sexual activities (r =.19; p=.029), as well as to the number of life events (r = -. 1 7; 
p=.047),, the expression of emotions to other people (r =.-25; p=.003), and a few coping styles: active 
copingg (r = -.34; p<001), palliation (r = -.19;p=.03), seeking social support (r = -.39; p<.001), and 
expressionn of emotions (r =-.21; p=.017). Only the factor age might be a confounder in a limited 
numberr of correlations between the HRQOL measures and the psychosocial factors. 

RelationshipRelationship between psychosocial factors and HRQOL 
Ass stated before, in the present study only age was detected as confounder. Evidence from literature 
shows,, however, that SES and ethnicity might act as confounders as well. Partial correlations were 
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executedd adjusted for age, SES, and ethnicity. The results of these partial correlations and the results 
fromm the multiple regression analyses are shown in tables 1-3. The psychosocial factors which remain 
significantlyy correlated with the assessed HRQOL scales after the regression analyses were executed, 
aree printed underlined, the most significant psychosocial factor is bold and the second most significant 
factorr is italicised. 
Tablee 1 shows the correlations between age, SES (Spearman rank), the psychosocial factors (partial 
correlations)) and the measured general HRQOL function scales. We will address only the most 
remarkablee correlations here. Of the coping styles, palliation was negatively correlated with the role, 
emotional,, and social function, while denial was negatively correlated with all HRQOL function scales. 
Al ll  dimensions of the mood state were negatively correlated with almost all HRQOL function scales. 
Thee impact of having prostate cancer was negatively correlated with the emotional, cognitive, social, 
andd global health/quality of life measures. Finally, the number of experienced negative life events 
(stress)) during the last year was also negatively correlated with all the measured dimensions of the 
HRQOLL function scales. No significant positive correlations were found between the two measures. 
Regressionn analyses showed that the correlations between the emotional function and age, denial as 
copingg style, anger and tension as mood state, and the expression of emotions to other people were 
statisticallyy significant. Denial was the most significant and tension the second most significant factor. 
Multiplee regression analyses showed that global health/overall HRQOL was significantly correlated 
withh social support only. 
Thee correlations between age, SES (Spearman rank), psychosocial factors (partial correlations), and the 
generall  HRQOL symptom scales, such as pain, nausea, vomiting, fatigue etc, as well as the results of 
thee regression analyses, are presented in table 2. Diarrhoea is not listed in this table because no 
correlationss with psychosocial factors were found. 
SESS was negatively related to financial difficulties. Of the coping styles, denial was positively related 
too all symptom scales, except nausea-vomiting and dyspnoe, while the dimensions of the mood state are 
positivelyy related to several symptom scales. Multiple regression analyses showed that fatigue was 
onlyy significantly correlated with denial as coping style and fatigue as mood state; pain with denial as 
copingg style, depression as mood state, and the number of experienced life events. 
Thee correlations between age, SES, psychosocial factors, and the disease specific HRQOL measures, 
suchh as urinary, bowel, and sexual function, are presented in table 3. Psychosocial factors were less 
significantlyy correlated with the specific measures than with the above discussed general HRQOL 
measures.. Of the coping styles, active coping, among others, was negatively correlated with decreased 
sexuall  activity and the total sexual function, while avoiding as coping style was positively related to 
sexuall  dissatisfaction and, again, the total sexual function. Of the mood states, fatigue was positively 
relatedd to the urinary symptoms (IPSS) and bowel function, anger to incontinence and, again, bowel 
function,, while tension was only positively correlated with the urinary symptoms (IPSS). The IES was 
positivelyy correlated with the IPSS. Finally, the LES was positively related to the bowel function and 
thee sexual dissatisfaction. Regression analyses showed that the reported erectile dysfunction was only 
relatedd to age, whereas the total sexual function was correlated the most with avoiding and the second 
mostt with active coping as coping styles. 

Discussion n 
HRQOLL is an accepted component within the research on prostate cancer. Generally, it is assessed 
whenn relatively new treatment modalities are evaluated, when treatment itself has side effects (positive 
orr negative), or when a new or different treatment has littl e or no impact on survival. More and more, 
HRQOLL is becoming the secondary or even the primary endpoint of studies. Since the methods of 
assessingg the HRQOL are therefore becoming more important, one should consider whether the current 
methodss of assessing HRQOL are adequate. In other words, one should determine whether the current 
instrumentss are indeed fit for measuring the objectives - i.e. the impact of the disease and the treatment 
onn the HRQOL - or whether other factors, which are not measured with the present assessment, 
influencee the assessed HRQOL. As stated, HRQOL is a multidimensional concept which involves a 
numberr of relatively independent domains grouped under the headings of physical, functional, 
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psychological,, and social health. Although this concept implies that psychosocial factors are an integral 
partt of the experienced HRQOL, relatively littl e research has been carried out into the exact relationship 
betweenn these factors and the assessed HRQOL. Neither has there been substantial research into the 
relationshipp between the various domains which determine the HRQOL, nor into the extent to which 
theyy influence each other. Research into the influence of psychosocial factors on the assessed HRQOL 
inn patients suffering from prostate cancer, is also scarce. From daily practice it is known that the way 
patientss cope, for example, with the symptoms they are experiencing, can vary significantly. After a 
radicall  prostatectomy, one patient who loses a few drops of urine might feel heavily restricted in his 
functioningg and consequently judge his HRQOL as poor, whereas another patient, who is virtually 
incontinent,, does not experience these restrictions and describes his own HRQOL as 'very good'. 
Apparently,, the extent to which symptoms caused by disease or treatment influence the experienced 
HRQOLL can vary. Therefore, it seems obvious that the experienced HRQOL could be influenced by the 
psychosociall  condition of the patients, e.g. experienced stress, social support, expression of emotions 
andd coping strategies. Studies into other malignancies have shown that there is indeed a relationship 
betweenn these factors and the assessed HRQOL [4-11]. A study among stage IV melanoma patients 
showedd that individual coping and psychological adjustment are related to the differences among 
patients'' HRQOL and changes in HRQOL [5]. Cotton et al studied the relationship between HRQOL 
andd psychosocial factors, like spiritual well-being and psychological adjustment [6], and revealed a 
positivee correlation between spiritual well-being and HRQOL. They also found a negative correlation 
betweenn HRQOL and use of a helpless/hopeless adjustment style and a positive correlation between 
HRQOLL and fatalism. A study among diabetes patients showed that subjects who felt socially more 
competent,, who received more practical support for diabetes management, and who coped more 
actively,, reported not only higher levels of functioning and well-being, but also higher levels of global 
lif ee satisfaction [9]. The authors found that coping strategies and personality traits covaried significantly 
withh all HRQOL realms and had a greater effect than the presence of complications on overall HRQOL. 
Accordingg to Tuck et al, after a study among 52 adult males suffering from HIV, spiritual well-being 
wass positively related to HRQOL [11]. The question is whether these reported correlations are also 
validd for patients suffering from prostate cancer. Eton et al reported about this correlation in prostate 
cancerr patients [24]. They studied a population of men with localized prostate cancer seven weeks after 
theyy were treated with RP, ERT, or brachytherapy. More social support was associated with better 
urinary,, physical and general mental functioning. A higher level of self-efficacy for disease related 
problemss was associated with a better urinary, sexual, and bowel function, while a higher level of self-
esteemm was related to improvement of general physical and mental functioning. The present study 
aimedd to explore whether there also is a relationship between the assessed HRQOL and psychosocial 
factorss in patients suffering from prostate cancer who are scheduled for a radical prostatectomy or 
radiotherapy.. The examined psychosocial factors are part of a stressor-support-coping model in psycho-
oncologyy [3,25]. As shown, the present study reveals a few significant correlations between various 
psychosociall  factors and the assessed HRQOL domains. For example, multiple regression analyses 
showedd that patients with fatigue as dimension of mood state judged several aspects of their own 
physicall  and role function worse compared with patients who experienced less fatigue. The same 
relationn was found for depression and physical function. Denial as coping style and anger as mood state 
weree associated with a worse emotional function. Moreover, patients who cope actively experienced 
lesss erectile dysfunction and reported a better sexual function compared with patients who didn't cope 
actively.. Finally, it turned out that the more stressful life events patients had to cope with, the worse 
theyy judged several domains of their genera! and disease specific HRQOL. Although it is likely that 
longg lasting and stable psychosocial factors will influence the assessed current HRQOL measures, in 
steadd of the other way around, one ought to realize that the present findings are correlations and, 
consequently,, do not necessarily imply causation. There is, for instance, a negative correlation between 
depressionn as mood state and the assessed physical function. Future research should prove whether poor 
functionn leads to a depressive mood, or the other way around: whether, as suggested, a depressive mood 
leadss to a worse experienced physical function. The results of the present study show that there is a 
correlationn between psychosocial factors and the assessed general and disease specific HRQOL in 
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patientss scheduled for radical treatment of prostate cancer. Until now, none of the published studies 
concerningg the impact of radical treatment (surgery or radiation) on the general and disease specific 
HRQOLL are randomized. A possible influence of psychosocial factors, therefore, is not set aside, as is 
supposedd to be done in randomized studies. Moreover, given the fact that radical prostatectomy 
generallyy is offered to another patient population than radiation therapy, it might be possible that also 
thee psychosocial characteristics of both populations differ. In principal, in non-randomized studies 
comparingg different populations a correction for psychosocial factors should be made in order to find 
outt the real impact of the therapy on the general and disease specific HRQOL. In the present study a 
significantt correlation is found between several psychosocial factors and HRQOL. Limitations of this 
studyy are the relatively small number of included patients, the fact that by far most patients are 
Caucasiann and the fact that no standard instruments were used in order to measure incontinence and 
gastrointestinall  symptoms. Therefore, further research, among larger heterogeneous groups of patients 
inn a longitudinal design, has to establish the precise features of this correlation as well as the extent to 
whichh they influence the measured HRQOL. The results of these future studies might change our 
knowledgee about the impact of radical treatment on the general and disease specific HRQOL in prostate 
cancerr patients. 
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Tablee 1: Spearmann rank correlations between age and SES versus function scales as 
measuredd by the EORTC QLQ C30 
Partiall  correlations between psychosocial factors and function scales as 
measuredd by the EQRTC QLQ C30 adjusted for age, SES, and ethnicity 

-- * p<0.05; **p<0.01; ** *  pO.001 
Multiplee regression analyses in order to detect baseline psychosocial factors which 
aree significantly correlated with the assessed general HRQOL in the present model. 

-- bold the factors significantly correlated with the HRQOL 
-- underlined the most significant factor, italicized the second most significant factor 

EORTCC QLQ C30 - function 
scales-- (n=138) 
Age e 

SES S 

COPINGG (UCL) 
Activee coping 
Palliation n 
Avoiding g 
Sociall  support 
Denial l 
Expressionn of emotion 
Cognitivee adjustment 

Moodd disturbance (POMS) 
Depression n 
Anger r 
Fatigue e 
Tension n 
Vigour r 
Totall  Mood Disturbance 

Impactt  of Prostate Cancer 
ass life event (IES) 
Re-experiencing g 
Avoiding g 
Totall  IES 

Non-expressionn of emotions 
Rationall  orientation 
Expressionn in 
Expressionn out 
Emotionall  control 

Sociall  support (SSQ) 

Totall  Lif e events (LES) 

Physical l 
function n 
-.031 1 

.214** * 

.139 9 
-.130 0 
-.034 4 
-.027 7 
__ 3 14*** 
-.001 1 
-.007 7 

-.350*** * 
__ ]97** 
-.512*** * 
-.254** * 
-.200* * 
-.421*** * 

-.094 4 
-.006 6 
-.064 4 

-.139 9 
-.060 0 
-.024 4 
-.031 1 

-.039 9 

-.267** -.267** 

Role e 
function n 
-.042 2 

.077 7 

-.055 5 
-.178* * 
-.136 6 
-.148 8 
-.257** * 
-.155 5 
-.190* * 

.214** * 
-.134* * 
-.405*** -.405*** 
-.130 0 
.206* * 
-.301** * 

-.140 0 
-.041 1 
-.106 6 

-.117 7 
-.063 3 
-.083 3 
.104 4 

.046 6 

-.470*** * 

Emotional l 
function n 
.252** * 

.115 5 

.088 8 
-.373*** * 
-.039 9 
-.137 7 
-.661*** -.661*** 
-.128 8 
.118 8 

-.658*** * 
-.481*** * 
-.318*** * 
-.718*** * 
-.201* * 
-- 654*** 

-.584*** * 
-.504*** * 
-.614*** * 

-.139 9 
-.414*** * 
-.118 8 
.171 1 

.076 6 

.274** * 

Cognitive e 
function n 
-.117 7 

.012 2 

-.150 0 
-.081 1 
-.143 3 
.002 2 

-.498*** * 
-.044 4 
-.021 1 

j j 
II  . 394*** 
-.265** * 
-.422*** * 
-.280** * 
.282** * 

.454** * * 

-.243** * 
-.190* * 
-.244** * 

-.164 4 
-.170 0 
-.074 4 

.. -.097 

1 1 
.165 5 

-.362*** -.362*** 

Social l 
function n 
.183* * 

.039 9 

i i 
''  -.096 
-.220* * 
-.188* * 
-.244** * 
-.281** * 
-.107 7 
-.143 3 

-.330*** * 
-.241** * 
-.408*** -.408*** 
-.319*** * 
.143 3 

-.401*** * 

-.289** * 
-.169 9 
-.266** * 

-171 1 
-.132 2 
-.064 4 
-.121 1 

.053 3 

-.234** * 

Globall  health/ 
qualityy of life 
-.025 5 

.116 6 

.057 7 
-.101 1 
-.194* * 
.009 9 

-.367*** * 
.026 6 
.060 0 

j j 
1__ 35i** * 
-.259** * 
-.409*** * 
-.352*** * 
.322*** * 

-.470*** * 

-.196* * 
-.151 1 
-.199* * 

-.127 7 
-.289** * 
.090 0 

-.099 9 
i i 
''  .353* 

-.207* * 

EORTCC QLQ C30 - European Organization for Research and Cancer Quality of Life Questionnaire C30; 
SESS - socioeconomic status; UCL  - Utrecht Coping List; POMS - Profile Of the Mood Scale; IES - Impact 
off  Event Scale; SSQ - Social Support Questionnaire; LES - Life-Experience Survey. 

93 3 



Tablee 2: 1. Spearman rank correlations between age and SES versus symptom scales as measured 
byy the EQRTC OLQ C30 

2.. partial correlations between psychosocial factors and symptom scales as measured by the 
EQRTCC QLQ C30 adjusted for age, SES. and ethnicity 

-- *p<0.05; **p<0.01; ** *  pO.001 
3.. Multiple regression analyses in order to detect baseline psychosocial factors which are 

significantlyy correlated with the assessed symptoms. 
-- bold the factors significantly correlated with the symptoms 
-- underlined the most significant factor, italicized the second most significant factor 

EORTCC QLQ C30 
symptomm scales-
(n=138) ) 
Age e 

SES S 

COPINGG (I  CL) 

Activee coping 
Palliation n 
Avoiding g 
Sociall  support 
Denial l 
Expressionn of 
emotion n 
Cognitivee adjustment 

Moodd disturbance 
(POMS) ) 
Depression n 
Anger r 
Fatigue e 
Tension n 
Vigour r 
Totall  Mood 
Disturbance e 

Impactt  of Prostate 
Cancerr  as life event 
(IES) ) 
Re-experiencing g 
Avoiding g 
Totall  IES 

Non-expressionn of 
emotions s 
Rationall  orientation 
Expressionn in 
Expressionn out 
Emotionall  control 

Sociall  support 
(SSQ) ) 
Totall  Lif e events 
(LES) ) 

Fatiguee Nausea- Pain 
vomiting g 

Dyspnoee Sleep Appetite Const. Finan. 
disturbancee loss 

.022 2 

.079 9 

.078 8 

.143 3 

.145 5 

.120 0 
.455***.455***  ' 
.111 1 

-.006 6 

.278* * 

.251* * 

.623" " 
.221** * 
.302** * 
459*** * 

.115 5 

.151 1 

-.183* * 
-.138 8 
.046 6 

-.041 1 
.182* * 
.136 6 

-.038 8 

.195* * 

.017 7 

.129 9 

.068 8 
-.157 7 
.116 6 

.270***  .041 

.1166 .021 

.222**  i .059 

.182" " 

105 5 

.056 6 

.079 9 

.116 6 

.045 5 

.338** * 

.146 6 

-.040 0 

.193* * 

.254** * 

.288** * 

.106 6 
-.205* * 
1 6 8 * * * 

128 8 

.096 6 

.087 7 

.209* * 

.090 0 
-.002 2 
.150 0 
.093 3 

.101 1 

.117 7 

.184* * 

.292*j j 

.161 1 
-.108 8 
.234** * 

.255** * 

.110 0 

.184* * 

.110 0 

.075 5 

.104 4 

.085 5 

.035 5 

-.162 2 
.013 3 
.068 8 

-.064 4 
.39!*** .39!*** 
-.049 9 

-.023 3 

.260** * 

.077 7 

.318*** * 

.226** * 
-.204* * 
.308*** * 

.278** * 

.179 9 

.258** * 

139 9 
160 0 
083 3 
138 8 

.00 8 8 

.287* * * 

-.03 7 7 
-.01 6 6 
.03 4 4 

-.10 0 0 

.06 8 8 

.331** * * 

-.02 2 2 
.04 0 0 
.08 3 3 

-.12 3 3 

-.15 0 0 

.286** .286** 

.178 * * 

.12 4 4 

.01 4 4 
-.04 0 0 

-.05 8 8 

.15 5 5 

.14 0 0 

.263 ' ' 
-.06 9 9 
-.11 4 4 

-.19 7 7 

.24 9 9 

10 0 

.079 9 

.008 8 
-.010 0 
.130 0 
.027 7 
.255* * 
.087 7 

.043 3 

.191* * 

.135 5 

.346*** * 
-.017 7 
.141 1 
.214* * 

.025 5 

-.054 4 
-.067 7 
-.024 4 
.114 4 
.097 7 
.151 1 

-.092 2 

.038 8 

.152 2 

.143 3 

.036 6 
-.063 3 
.117 7 

.054 4 

.057 7 

.072 2 

-.026 6 
.034 4 
.066 6 
-.113 3 

.010 0 

.340* .340* 

.060 0 

.0833 -.240* 

-.120 0 
.112 2 
.078 8 
.067 7 
.223* * 

-.025 5 

.026 6 

.281** * 

.186* * 

.324*** * 

.274** * 
-.085 5 

.0377 .176* 
-.0266 .180* 
.0099 .224* 

105 5 
057 7 
156 6 
229 * * 

132 2 

174 * * 

-.02 8 8 
.13 8 8 
.01 4 4 

-.13 2 2 

-.03 9 9 

.26 6 6 

EORTCC QLQ C30 - European Organization tbr Research and Cancer Quality of I ife Questionnaire C30; SES socio-
economicc status: UCL  - Utrecht Coping fist; POMS - Profile Of the Mood Scale; IES Impact of Event Scale; SSQ -
Sociall  Support Questionnaire; LES - Lite-Experience Sur\ey; Const constipation; Finan financial difficulties 
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Tablee 3 : 1. Spearman rank correlations between age and SES versus function and symptom 
scaless as measured by disease specific questionnaires 

2.. partial correlations between psychosocial factors and function and symptom scales as measured by 
diseasee specific questionnaires adjusted for age, SES, and ethnicity 
-- *p<0.05; **p<0.01; ** *  pO.001 

3.. Multiple regression analyses in order to detect baseline psychosocial factors which are significantly 
correlatedd with the assessed disease specific HRQOL and symptoms 
-- bold the factors significantly correlated with the function scales and symptoms 
-- underlined the most significant factor, italicized the second most significant factor 

Diseasee specific 
Question-- naires (n= 138) ) 

Age e 

SES S 

Copingg style (UCL) 
Activee coping 
Palliation n 
Avoiding g 
Sociall  support 
Denial l 
Expressionn of emotion 
Cognitivee adjustment 

Moodd disturbance 
(POMS) ) 
Depression n 
Anger r 
Fatigue e 
Tension n 
Vigour r 
Totall  Mood Disturbance 

Impactt  of Prostate 
cancerr  as lif e event 
(IES) ) 
Re-experiencing g 
Avoiding g 
Totall  IES 

Non-expression n 
off  emotions 
Rationality y 
Expressionn in 
Expressionn out 
Emotionall  control 

Sociall  support (SSQ) 

Totall  lif e events (LES) 

IPSS S Incot t GIS S Sexual l 
Dissatis--
faction n 

Erectile e 
Dysfunction n 

.029 9 

.036 6 

-.066 6 
-.043 3 
.078 8 
.051 1 
.153 3 
.010 0 

-.063 3 

.188* * 

.094 4 

.179* * 

.191* * 
-.132 2 
.226* * 

.284* * 
.043 3 
.182' .182' 

.068 8 

.093 3 

.026 6 

.236** * 

.123 3 

.122 2 

.184 4 

.206 6 

-.094 4 
-.051 1 
-.065 5 
-.060 0 
.088 8 
.044 4 
.017 7 

.080 0 

.238** * 

.103 3 

.051 1 
-.103 3 
.147 7 

.103 3 
-.044 4 
.031 1 

-.117 7 
.023 3 
.053 3 

-.294* * 

129 9 

123 3 

.058 8 

.080 0 

-.023 3 
.128 8 

-.061 1 
-.018 8 
.229* * 
.102 2 

-.059 9 

.165 5 

.175* * 

.246*' ' 

.117 7 
-.106 6 
.220* * 

.162 2 

.098 8 

.145 5 

.100 0 

.120 0 

.060 0 
-.166 6 

-.090 0 

.271** * 

.008 8 

-.029 9 

-.135 5 
.012 2 
.253* .253* 
-.017 7 
.060 0 
-.168 8 
.093 3 

.025 5 

.129 9 

.110 0 

.055 5 

.079 9 

.062 2 

.052 2 

.081 1 

.078 8 

-.044 4 
-.014 4 
-.196 6 
-.084 4 

.004 4 

.313*** * 

Decreased d 
Sexual l 
Activit y y 

Tota l l 
Sexual l 
Dysfunction n 

.305* * 

.006 6 

-.164 4 
-.115 5 
.145 5 

-.163 3 
-.078 8 
-.184* * 

-.078 8 
.081 1 
.014 4 

.004 4 
-.064 4 
-.276 6 
-.025 5 

.035 5 

I-.166 6 
l l 

-.062 2 

.259* * 

.137 7 
.170 0 
.065 5 
.099 9 
.123 3 

185=* * 

-.029 9 

-.209' -.209' 
-.093 3 
.212* * 

-.107 7 
-.025 5 
-.183 3 

.190* .190* 

.028 8 
-.035 5 
.015 5 

-.043 3 
-.044 4 
.003 3 

.043 3 

-.024 4 
-.060 0 
-.006 6 
-.033 3 
-.020 0 
-.026 6 

.126 6 

-.024 4 
-.020 0 
.063 3 

!!  -.009 
.001 1 
.025 5 

-.080 0 
.103 3 
.179 9 

-.034 4 
.094 4 
.041 1 

-.064 4 
.090 0 

' - . I16 6 
-.027 7 

-.022 2 

-.082 2 

j j 

-.039 9 
-.019 9 
- .241** * 
-.038 8 

.014 4 

.230* * 

SESS - socioeconomic status; UCL  - Utrecht Coping List; POMS - Profile Of the Mood Scale; IES - Impact 
off  Event Scale; SSQ - Social Support Questionnaire; LES Life-Experience Survey; Incot - incontinence ; 
GISS - gastrointestinal symptoms. 
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Abstract t 

Purpose:Purpose: There is evidence that the assessed health related quality of lif e (HRQOL) is influenced by 
psychosociall  factors (PF), such as stress, social support, emotional expression, and coping strategies. If 
pre-treatmentt (baseline) HRQOL and PF measures of two treatment modalities vary, this should be 
takenn into account when evaluating the impact of the therapy on the post-treatment HRQOL. We 
investigatedd whether baseline HRQOL and psychosocial profile differ in prostate cancer patients 
scheduledd for radical prostatectomy (RP) or external radiation therapy (ERT). 

MaterialsMaterials and Methods: Before the therapy was executed, HRQOL and PF were assessed in 65 patients 
scheduledd for RP and 73 patients scheduled for ERT. In order to measure HRQOL (generic and disease-
specific)) and PF, an extended questionnaire was constructed, using validated and standardized 
instruments.. Clinical data were collected from patients' medical records. Age and socioeconomic status 
(SES)) adjusted comparative analyses were performed, using Student t test and univariate analyses of 
variancee and co-variance. 

Results:Results: Patients scheduled for ERT were 7.9 years older (/><0.00l), had a lower SES (yxO.OOl), 
showedd more frequently stages T3 and T4 (/KO.01), poorer histopafhological differentiation (/?<0.0I) 
andd higher levels of PSA (/?<().01). Moreover, they reported a worse physical, role, cognitive and social 
function,, more fatigue, more pain, a lower overall HRQOL and a worse sexual function, compared with 
patientss scheduled for RP. No differences were found for urinary and bowel function, nor for the 
assessedd psychosocial factors. 

Conclusion:Conclusion: The baseline HRQOL profile of patients scheduled for RP is better than that of patients 
scheduledd for ERT. These results are in line with the results of the few other studies about this subject. 
Knowledgee about the real impact of RP and ERT on the HRQOL, therefore, should be based mainly on 
longitudinall  studies including baseline measures, the analyses of which should be adjusted for age and 
SES.. In the small present study, baseline PF did not differ between both treatment modalities. 

Keywords:: prostate cancer, health related quality of life, psychosocial factors, radical prostatectomy, 
externall  radiation therapy. 
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Introductio n n 
Radicall  prostatectomy (RP) and External Radiation Thertpy (ERT) are widely accepted treatment 
optionss for men with locally (advanced) prostate cancer. In the region of the Comprehensive Cancer 
Centerr Amsterdam (IKA) in the Netherlands, RP as well as HRT are offered to men in good condition 
withh localized disease and a life expectancy of over 10 years, while patients with locally advanced 
disease,, co-morbidity or a restricted life expectancy are treated primarily with ERT. If patients are in 
thee position to choose between these two treatment options, this choice will be based on personal 
preferencess combined with the expected side effects, as well as the impact and the health related quality 
off  life (HRQOL) of both options. It's therefore essential to provide adequate information with respect to 
thee impact on the HRQOL. A PubMed literature search on trie keywords 'prostate cancer' and 'quality 
off  life' from the start until 01-01-02 delivered 674 articles, abstracts or citations in English. Of these 
articles,, 61 reported about HRQOL measures in RP, ERT, or both. Only a few of these studies using 
validatedd standardized questionnaires and comparing HRQOL in men treated with RP or ERT, 
however,, were prospective, while the others were all cross-sectional [1-3]. The comparison of the 
impactt of two treatment modalities on HRQOL in a cross-sctional study is suboptimal because it is not 
possiblee to take the pre-treatment HRQOL scores into account. Therefore, the results should be 
interpretedd with caution. This does also apply to factors irfluencing the measured HRQOL, such as 
psychosociall  factors. Therefore, we also addressed the role of psychosocial factors in the assessment of 
HRQOL.. Important psychosocial factors representing the psychological and social health status in 
oncologicall  patients are stress, social support, emotional expression, and coping strategies [4]. Stress 
concernss the level and the number of experienced stressful life events, such as the loss of a partner. 
Sociall  support means the level and quality of support of relatives, friends and formal caregivers. By-
emotionall  expression is understood the ability to acknowledge and express emotions, while coping style 
involvess the efforts to appraise and manage a situation (e.g., distraction from it, active coping, denial, 
andd cognitive adjustment). There is evidence in other areas then prostate cancer that psychosocial 
factorss do influence the experienced HRQOL [5-7]. These correlations are also found in prostate cancer 
patientss [8,8]. Based on this evidence, one should take the influence of psychosocial factors into 
accountt in order to measure the sound HRQOL at baseline. To our knowledge, no studies have been 
publishedd concerning the possible variation in baseline psychosocial profile of prostate cancer patients 
receivingg different treatments. It therefore may be important to know if there is a difference between the 
baselinee psychosocial profile of RP patients on the one hand and ERT patients on the other. As argued 
before,, soundly measured and analyzed baseline HRQOL is needed to evaluate the real impact of the 
treatmentt on the HRQOL in a longitudinal design. 

Thee objective of the present study is to investigate whether the HRQOL and psychosocial profile differ 
inn patients primarily treated with RP or ERT. 

Material ss and Methods 
Patients Patients 
AA total of 138 patients were entered in this prospective >tudy, which was initiated in 1998. These 
patientss were referred to the urologist because of urinary symptoms, elevated PSA, or suspicious digital 
rectall  examination (DRE). Principally, in our region patients are not screened for prostate cancer. 
Eligibilit yy criteria included histologically proven carcinom; of the prostate, stages TI-4, Gl-3, NO and 
MOO and patients scheduled for RP or ERT. Patients receiving neoadjuvant or adjuvant hormonal 
treatmentt were excluded. Assessment of HRQOL and psychosocial factors was performed within two 
weekss before treatment was started (baseline) and after 12 months. The results of the baseline 
assessmentt are presented in this paper. As objective urological parameters, clinical tumor characteristics 
andd prostate specific antigen (PSA) level were scored. For measuring the HRQOL and psychosocial 
factorss a self-administered questionnaire was filled out by the patients, consisting of: 
Sociodemographicc characteristics: We examined the patients' age, level of education (6 items, ranging 
fromm 1, elementary school, to 6, university), marital status (married or living together; never married 
norr lived together; divorced - living alone; divorced - living together with new partner; widower living 
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alone;; widower living together with new partner), ethnicity (open question), and employment status 
(levell  in job hierarchy - ranges from 1, part-time paid employment in small company, to 6, full-time 
self-employedd in big company). The socioeconomic status (SES) was measured as total score of 
educationn and employment status, ranging from 2-12, both indices correlate r=0.80 ( p<.00\) [9]. 
Sociall  desirability: This refers to the tendency that subjects are guided by what they consider socially 
desirablee in responding to test questions, and do not give the same answers as they would when they 
triedd to be as honest as possible. A standardized Dutch version of the social desirability scale of Crowne 
andd Marlowe has been used [10]. It contains 15 items on a 2-point scale (agree vs. not agree). Total 
scalee score ranges from 0-15, a higher score indicates a tendency to more socially desirable response. 
Healthh Related Quality of Life: The European Organization of Research and Treatment of Cancer 
Qualityy of Life Questionnaire C30 (EORTC QLQ C30) consists of 30 items that list the functioning and 
symptomss of cancer patients [11]. Six multi-item function scales were scored: physical function (PF), 
rolee function (RF), emotional function (EF), cognitive function (CF), social function (SF), and global 
healthh quality of life (HRQOL). Furthermore, 9 symptom scales were scored, including fatigue, pain, 
dyspnoeaa and gastrointestinal problems. The scales were, according to the EORTC guidelines, linearly 
transformedd such that all scales range from 0 to 100, in which a higher scale score represents a higher 
levell  of functioning. With respect to the symptom scales, a higher score indicates more symptoms or 
problems. . 
Micturationn symptoms: The International Prostate Symptom Score (IPSS) was used in order to measure 
micturationn symptoms [12]. It consisted of 7 items scored on a 0-5 scale (0= never and 5= always). The 
totall  score varies from 0 to 35; a higher score indicates more symptoms. 
Incontinence:: To measure the severity of urinary incontinence, an Dutch instrument developed by Van 
Vierhoutenn has been used (4 items with a 4-point scale and one item with a 5-point scale) [13]. The 
totall  score varies from 0 to 21; a higher score indicates more disorders (Cronbach alpha coefficient is 
.94). . 
Sexuall  functioning: Sexual functioning was measured by a new ly developed scale consisting of items 
fromm the Sexual Behavior Questionnaire as described by Derogates, as well as items adopted from a 
questionnairee developed by the Dutch Social Sexuological Research Institute (NISSO) [14] [15]. The 
scalee measures satisfaction w ith actual sexual functioning (4 items ), decrease of sexual activities (4 
items),, ability to achieve and complaints about erections (5 items), and the feeling of being rejected by 
thee sexual partner (3 items), mostly scored on a 5-point Likert scale. The subscales can be qualified as 
reliablee (Cronbach alpha varies from .72 to .86 for the various scales). The score of the different 
subscaless depends on the number of items included. A higher score indicates a worse sexual function. 
Gastrointestinall  symptoms: There was no Dutch questionnaire available for measuring gastrointestinal 
symptomss at the time the study was initiated; therefore, a self-constructed questionnaire has been used, 
basedd on the Dutch version of the disease specific EORTC colorectal module (CR38), which was in the 
makingg at that stage. However, the CR38 has since been validated The questionnaire used in the 
currentt study contains 12 questions regarding, among other things, frequency, tenesmy, blood, diarrhea, 
pain,, and urge, scored on a 4-point Likert scale (I, no complaints, up to 4, very much complaints). The 
totall  score vanes from 12 to 48; a higher score indicates more disorders (Cronbach alpha is .75). 
Copingg style: The coping style was measured by the standardized Utrecht Coping List (UCL) [16]. The 
dimensionss are: active coping (7 items), palliation (8), distraction (7), seeking social support (5), denial 
(7),, expression of emotions (3), and cognitive adjustment (5), measured at a 4-point Likert scale. The 
totall  score varies for the different dimensions from 3-12 to 7-28. A higher score means a higher level of 
thee coping style dimension. 
Psychologicall  distress: To measure the psychological distress, the Profile of Mood States (POMS) has 
beenn used f 17]. A Dutch standardized validated shortened version was used, including the following 
dimensions:: depression, anger, fatigue, vigour, tension, and a total mood disturbance score (items on a 
5-pointt scale). A higher score indicates more distress, except for vigour. 
Impactt of having prostate cancer: A Dutch version of the Impact of Event Scale (IES) has been used to 
measuree the emotional impact of having prostate cancer [18]. The subscale measuring re-experience (6 
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items)) and denial (7 items) are scored on a 4-point Likert scale. The total score varies from 0 to 35; a 
higherr score indicates more disorders. 
Non-expressionn of emotions: Non-expression of emotions was measured by a Dutch validated 
questionnairee [19]. The measured dimensions are: rationality, emotions-in, emotions-out, and emotional 
control.. The total score varies from 4 to 64; a higher score indicates more active expression of 
emotions. . 
Sociall  support: Social support was measured by the Dutch version of the shortened Social Support 
Questionnairee (SSQ), developed by Sarason [20]. It consists of 6 items on a 4-point Likert scale. The 
totall  score varies from 4 to 24; a higher score indicates a higher level of social support. 
Lif ee Events (LES): The Dutch version of the Life Experience Survey (LES) has been used, developed 
byy Sarason [21]. The LES score concerned 40 potential life events since the last 12 months. The total 
numberr of negative life events was used as total score. 

MissingMissing data 

Thee items of the EORTC QLQ C30 are highly intercorrelated. Therefore if 20% or less items are 
missing,, it is possible to substitute values for missing data for values derived from the personal 
(sub)scalee mean,. The single items scales were considered missing if they were not filled out. For all 
remainingg questionnaires the Mean-procedure within SPPS has been applied with a limit of 20% of the 
items. . 

StatisticalStatistical analyses 

Forr all data analyses the Statistical Package for the Social Sciences (SPSS 10.0 for Windows) was used. 
Sociodemographicc characteristics and objective clinical parameters are analyzed by means of 
descriptivee statistics,  tests, Student / tests, and by non-parametric tests (Mann-Whitney). HRQOL and 
psychosociall  measures are evaluated by using univariate analyses of variance and co-variance 
(ANOVAA and ANCOVA). Adjustment for age and SES in order to eliminate their confounding effect, 
wass performed in all analyses concerning the HRQOL and psychosocial factors. The results of patients 
scheduledd for RP were always compared with those scheduled for ERT. 

Results s 
BaselineBaseline characteristics 
Sociodemographicc characteristics and objective clinical parameters are presented in table 1. Significant 
differencess between patients treated with RP and RT were only found with respect to age and SES. 
Patientss receiving RT were older (7.9 year; /K0.00I) and had a lower socioeconomic status (p< 0.001). 
Thee RP patients fulfilled more frequently an active work role than the RT patients. This difference 
couldd be explained by the age differences. There were no differences concerning country of origin and 
civicc status. It was concluded that age and SES should be considered as a confounder comparing both 
samples.. Furthermore, the results show that radiated patients suffered more frequently from tumor 
stagess T3 and T4 (p<0.01), poorer histopathological differentiation (18,2% G3 vs. 7,9% G3;/?<0,01), 
andd higher levels of PSA (mean 17,7 ng/ml vs 12,5 ng/ml; p<0.0\) in comparison with surgically 
treatedd patients. 

GeneralGeneral Health Related Quality of Life 
Thee results of the general HRQOL assessment are listed in table 2. The patients scheduled for RP 
reportedd a far better physical, role, cognitive, and social function, compared with patients who were to 
undergoo primary ERT in the weeks following assessment. Moreover, they scored their overall HRQOL 
higherr and experienced less fatigue and less pain. 
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ProstateProstate specific HRQOL indicators 
Tablee 3 presents the specific HRQOL scores. No differences between both treatment modalities were 
foundd with respect to the urinary and bowel functioning. Before treatment was started, patients who 
weree to receive a RP reported significantly less sexual dysfunctioning, especially more nocturnal 
erections,, more ability to achieve an erection, and they were more satisfied with their sexual 
functioning. . 

PsychosocialPsychosocial factors 
Thee results of the psychosocial assessments are listed in table 4. There were no differences between 
bothh groups concerning the studied psychosocial characteristics of the patients. Analyses on the 
subdimensionss of the POMS showed that ERT patients reported more feelings of fatigue and anger. 

Discuss ion n 
Thee present studies focus on baseline liRQOL and psychosocial characteristics of patients suffering 
fromm prostate cancer who are scheduled for RP or ERT. With regard to the baseline characteristics, 
significantt differences exist between patients scheduled for RP on the one hand, and patients who wil l 
bee treated with ERT on the other. Or, average. ERT patients are 8 years older, have a lower 
socioeconomicc status, a more advanced, v\orse differentiated tumor stage, and a higher PSA. This was 
too be expected because, according to the guidelines of the region where the study was performed, RP is 
offeredd primarily to otherwise healthy patients with localized disease and a lif e expectancy of 10 years 
orr more (e.g., generally younger patients). Why RP patients compared to ERT patients had a 
significantlyy higher SES, is not clear yet. Possibly, patients with a higher SES are better informed about 
thee possibility of developing prostate cancer through the media and literature, resulting in earlier check-
ups.. This would explain the fact that thc.-e patients are younger and that the illness is diagnosed in an 
earlierr stage. Moreover, Saigal in his su.dy found that the patients who prefer a RP, appear to attach 
higherr value on quantity of lif e in comparison with older, less fit patients, who attach higher value on 
qualitvv of lif e [22]. Analyses showed a significant relationship between age and SES on the one hand, 
andd measured HRQOL on the other. Older patients with lower SES assess various domains of HRQOL 
worse.. This is in line with findings of other studies [1,23]. Nevertheless, it is an important observation, 
becausee it sheds another light on the results of other HRQOL studies, that contain no corrections for age 
andd SES as confounder. 

Inn the underlying study, however, after adjustment for age and SES, there also turn out to be differences 
inn baseline HRQOL. RP patients suffer less pain and fatigue; they have, among other things, a better 
physicall  function, and they assess their overall HRQOL better, compared with patients who are to be 
treatedd with ERT. In their screening study, Madalinska et al also established that patients treated with 
RPP appeared to be a rather fit group that even tended to score above the general population norm [I] . 
However,, a lot of what is known about the impact of RP or ERT on the HRQOL is based on cross-
sectionall  studies [24-26|. In these studiê  the HRQOL is measured some time after the treatment has 
takenn place. Based on these data, the effects of the various treatments on the HRQOL are analyzed and 
compared.. One must realize that such a study, precisely because the HRQOL profile before treatment of 
bothh groups of patients may differ, can only render a global impression of the HRQOL on that moment, 
andd wil l never render the exact impact on the HRQOL. If proper information of patients is preferred, 
reliablee knowledge about the impact of treatment on HRQOL is desirable. Therefore, large 
methodologicallyy sound prospective studies, including pre-treatment measures, are necessary to confirm 
thee modest knowledge we already have. 

Finally,, we like to discuss the role of several psychosocial factors. Broadly speaking, there is consensus 
aboutt the fact that HRQOL consists of various independent domains [27,28]. Apart from physical, 
functionall  and social health, psychological health is one of them. This psychological health is 
representedd by several psychosocial factors. Recently, there have been studies into the relation between 
thesee psychosocial factors and the general and disease specific HRQOL. It turned out that the assessed 
HRQOLL is influenced by several psychosocial factors indeed [5,6,8]. This might change our view on 
thee HRQOL as it is assessed to date. In oncological research, psychosocial factors are not an integrated 
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partt of the assessment of HRQOL. Just like with age .md SES, one should in fact correct for 
psychosociall  factors to measure the real impact of a treatment on the HRQOL. This applies to non-
randomizedd studies in particular. In randomized studies, one might assume that various factors that can 
actt as confounders are equally distributed among both gmups. This does not hold good for non-
randomizedd studies. None of the publications that describe ':he impact of RP and FRT on the HRQOL 
concernn randomized studies. In this category of patients, psychosocial factors can therefore play an 
importantt role. Moreover, it is very likely that of two groups with not only different baseline HRQOL, 
butt also different age and SES, the psychosocial profile wil l differ as well. In the present study the 
HRQOLL as well as the psychosocial profile has been examined. However, with respect to these 
psychosociall  factors, age and SES adjusted analyses delivered no significant differences at baseline 
betweenn patients scheduled for RP and patients scheduled for ERT. Only anger and fatigue, as 
exponentss of mood disturbance, are reported more frequently by ERT patients. Coping styles, 
expressionn of emotions, social support, and the number of experienced lif e events are equal in both 
groups.. One must realise, however, that this is one of the scarce articles addressing this subject, and that 
thee number of examined patients is small. Another limitation of the present study is the fact that for 
assessmentt of gastrointestinal symptoms a selfconstructed not well validated questionnaire was used. 

Inn conclusion, age and SES turn out to be important confounders in measuring HRQOL in 
prostatee cancer patients scheduled for radical treatment. The pre-treatment HRQOL scores as measured 
withh the EORTC QLQ C30 differ significantly between patients scheduled for RP and patients who 
wil ll  be treated with ERT. Knowledge about the real impact of RP and ERT on the HRQOL, therefore, 
shouldd be based mainly on longitudinal studies including pre-treatment measures, the analyses of which 
shouldd be adjusted for age and SES. There is evidence that the assessed general and disease-specific 
HRQOLL is also influenced by psychosocial factors. In the present study, baseline psychosocial factors 
didd not differ between both treatment modalities. Whether, like for age and SES, adjustment for 
psychosociall  factors is necessary as well, has to be explored in larger, statistically more powerful, 
studies. . 
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Tablee 1: Baseline patient characteristics (sociodemographic and clinical) by treatment 
modality y 

Characteristics s radicall  prostatectomy 
(n=65> > 

externall  radiation therapy p values 
(n=73) ) 

Agee (years) 
Mean(SD) ) 
Median n 
Range e 

Socioeconomicc status (SES) 
Mean(SD) ) 

<0.00 0 
62.11 (5.8) 
62.0 0 
(49 -72 ) ) 

7.33 (2.7) 

70.00 (6.2) 
71.0 0 
(55-82) ) 

6.11 (3.0) <0.00 0 

Workk status 
Activee working 
Nott active working 

28.66 % 
71.44 % 

5.33 % 
94.77 % 

0.01 1 

Countryy of origin 
Fromm The Netherlands 93.7 % 
Nott from The Netherlands 6.3 % 

94,77 % 
5.33 % 

Maritall  relationship and/or 
livingg together (%) 
Relation n 
Noo relation 

Tumorr staae 
Tx x 
Tl l 
T2 2 
T3 3 
14 4 

{% ) ) 

Histologicall  Grade 
Gl l 
G2 2 
G3 3 

PSAA ng/ml 
Mean n 
Median n 
Ranue e 

(%) ) 

88.9 9 
11.1 1 

0 0 
36.5 5 
54,0 0 
9.5 5 
0 0 

27.0 0 
65,1 1 
7.9 9 

12.5 5 
9,9 9 
0 ,4-48 8 

90.76 6 
9.3 3 

1.8 8 
9.1 1 

25.5 5 
60,0 0 

3,6 6 

41,8 8 
40,0 0 
18,2 2 

17,7 7 
12,7 7 
0.99 - 72.0 

0.01 1 

0.01 1 

0.01 1 

PSAPSA = Prostate Specific Antigen; nx - not significant 
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Tablee 2: Baseline patient characteristics of the EORTC QLQ C30 by treatment 
modality.. Age and SES adjusted mean scale-scores are presented. 

EORTCC QLO C30 radical prostatectomy external radiation therapy p values 
indicatorss n=65 (SD) n=73 (SD) 

Physicall  function 
Rolee function 
Emotionall  function 
Cognitivee function 
Sociall  function 
Overalll  HRQOL 

Fatigue e 
Nausea/vomiting g 
Pain n 
Dyspnoe e 
Insomnia a 
Appetitee loss 
Constipation n 
Diarrhea a 
Financiall  difficulties 

91 1 
98 8 
74 4 
92 2 
89 9 
83 3 

16 6 
2 2 
7 7 
7 7 

14 4 
4 4 
3 3 

6 6 
5 5 

(17) ) 
(11) ) 
(19) ) 
(15) ) 
(17) ) 
(15) ) 

(23) ) 
(( 5) 
(15) ) 
(15) ) 
(13) ) 
(18) ) 
(10) ) 
(14) ) 
(15) ) 

86 6 
92 2 
80 0 
84 4 
85 5 
73 3 

24 4 
2 2 

11 1 
11 1 
12 2 
5 5 
6 6 
5 5 
6 6 

(20) ) 
(20) ) 
(21) ) 
(23) ) 
(24) ) 
(17) ) 

(23) ) 
(( 6) 
(19) ) 
(20) ) 
(15) ) 
(12) ) 
(28) ) 
(16) ) 
(15) ) 

0.08 8 
0.05 0.05 
ns s 
0.02 2 
0.06 6 
0.01 1 

0.04 4 
ns s 
0.05 5 
ns s 
ns s 
ns s 
ns s 
ns s 
ns s 

SES=SES= Socioeconomic Status; HRQOL = Health Related Quality of Life; ns = not significant 



Tablee 3: Baseline patient characterise.  of urinary, bowel, and sexual function by 

treatmentt modality. Age and Si.S adjusted scores are presented. 

Variabless radical p-ostatectomy external radiation therapy p values 
nn 65 (SD }  n=73 (SD) 

IPSSS (SD) 10.2 (7.0) 11.1 (7.6) ns 
Incontinencee (%) ns 

Yess 28.6 2I.X 
Noo 71.4 78.2 

II  requencv of incont inence ("n)* i 's 

Oncee a week . v ^ >*.3 
Severall  t imes a week I 1.1 25.0 
Oncee a dav I 0,7 Id.7 
Severall  t imes a dav ! 1.1 <> 
Cont inuouss loss ol urine 5.5 (I 

11 se o!' püds(u . . l *  ns 
Neverr Su N3. 
Sometimess I 1.1 X.3 
lisuallyy s.ft K.5 
Aluav'ss il I» 

Restrictionn in dailv activities ("..)*  its 
Nonee " -4.4 l)\J 
Somee 5.6 8,5 
II  Very) much I) (I 

Whatt do you think about your 
incont inencee I"<,)* ns 

II  don 't care -7.N 41.7 
Difficul tt and uncomfortable 55.f' 58,3 
II  teel m \ s e lf dirtv 16.7 0 

Gastrointestinall  function (SD> 14,3 (7,3) 14,3 (6.9) ns 
Sexuall  function (during the last month) 

Se \uall  act ive ("nl ns 
Yess 87,1 81.5 
Noo 12}) IS.5 

Interestt sexual need (%) (MI5 
Neverr '7.7 2 5.'J 
Onee til l three t imes 1.3 14.8 
Oncee a week -6.7 48.1 
Severall  t imes a week 5 4.3 I 1.2 
(>ncee a dav 1) 0 

II  reu,uenc\ of nocturnal erect ions ("n) (1.02 
Neverr ! 1.5 30.\) 
Onee til l three t imes 2<M) 27,3 
Onee til l three l imes a week 48.4
Oncee a dav 8.1 I.') 

Abilit yy to achieve an erection ("<.) (1,01 
Neverr 14.5 25.5 
Onee till three times 27.4 25.6 
(>nee till three times a week 5'),4 47.2 
Oncee a dav 17.7 5.6 

Satisfactionn with actual sexual function ("<>) (1.04 
Nott Id.l 29.7 
Sometimess 3 3,') 2>}> 
Veryy :'X(l 44.4 

totall  scores 
Sexuall  dissatisfaction (SD) >A ( 3 , 6) 1 0 . ^ ( 5 , 4) 0 .01 
i - r e c l i onn p r o b l e ms ( S D) 1 ^ ( 4 . 5) 2 l . l M 4 . 3 ) <U>2 
Totall  sexual dvst ln ict ioning (SD) 3 \4 (8.7) 40.6 (8,1) 0.01 

SESSES = Socioeconomic Status: IPSS= International Prostate Symptom Score ; ns = not significant; 
**  = scores are presented only from the patients who report to suffer from incontinence. 
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Tablee 4: Baseline patient characteristics of the psychosocial factors by treatment 
modality.. Age and SES adjusted scores are presented. 

Copingg Style (UCL) 
Activee coping 
Palliation n 
Avoiding g 
Sociall  support 
Denial l 
Expressionn of emotion 
Cognitivee adjustment 

Moodd disturbance (POMS) 
Depression n 
Anger r 
Fatigue e 
Tension n 
Vigour r 
Totall  Mood disturbance 

Impactt  of Prostate Cancer  as lif e 
eventt  (IES) 
Re-experiencing g 
Avoiding g 
Shockk handling 

Non-expressionn of emotions 

Rationall  orientation 
Expressionn in 
Expressionn out 
Emotionall  control 

Sociall  support (SSQ) 

Lif ee events (LES) 

radicall  prostatectomy 
n=65 5 

18,8 8 
17,6 6 
12,6 6 
12,9 9 
10,4 4 
4,9 9 

12,4 4 

12,1 1 
8,7 7 
8,6 6 

12,5 5 
16,4 4 
55,2 2 

12,7 7 
11,8 8 
27,1 1 

42,3 3 
12,1 1 
13,2 2 
18,2 2 

20,3 3 

42,3 3 

(SD) ) 

(12,1) ) 
(14,0) ) 
(( 9,6) 
(13,1) ) 
(( 7.7) 
(( 9,8) 
(11,6) ) 

(13,2) ) 
(( 4,1) 
(( 6,2) 
(14,3) ) 
(( 8,8) 
(19,6) ) 

(( 8,1) 
(( 9,4) 
(11,1) ) 

(15,2) ) 
(( 4,8) 
(( 6,2) 
(( 5,9) 

(10,1) ) 

(17,6) ) 

externall  radiation therapy 
n=73 3 

17,1 1 
16,4 4 
13,6 6 
11,1 1 
10,7 7 
4,9 9 

12,1 1 

11,4 4 
9,5 5 
9,4 4 

10,8 8 
15,9 9 
55,5 5 

9,9 9 
11,9 9 
23,9 9 

44,3 3 
13,0 0 
11,6 6 
18,1 1 

20,2 2 

44,3 3 

(SD) ) 

(10,8) ) 
(16,2) ) 
(11,6) ) 
(( 7,9) 
(( 8,7) 
(( 6,6) 
(12,2) ) 

(9,1) ) 
(( 6,3) 
(( 6,9) 
(12,2) ) 
(10,4) ) 
(17,5) ) 

(( 9,0) 
(( 8,6) 
(13,9) ) 

(12,1) ) 
(( 5,8) 
(( 6,7) 
(( 6,6) 

(( 7,9) 

(21,2) ) 

pp values 

ns s 
ns s 
ns s 
ns s 
ns s 
ns s 
ns s 

ns s 
0.01 1 
0.02 2 
ns s 
ns s 
ns s 

ns s 
ns s 
ns s 

ns s 
ns s 
ns s 
ns s 

ns s 

ns s 

SESSES = Socioeconomic Status; UCL = Utrecht Coping List; POMS = Profde Of the Mood Scale; IES' 
Impactt of Event Scale; SSQ =Social Support Questionnaire; LES = Life-Experience Survey; 
nss = not significant 
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Abstract t 

Background:Background: The objective of present study is to compare the impact on the general and disease-
specificc health related quality of lif e (HRQOL) of external radiation therapy (ERT) with radical 
prostatectomyy (RP) in patients with localized prostate cancer, and to explore which factors, and to what 
extent,, contribute to the assessed changes in HRQOL. 

Methods:Methods: 138 patients participated in this prospective longitudinal study. They completed before 
treatmentt (TO) and after 12 months (Tl) a questionnaire constructed of validated instruments, 
measuringg HRQOL and several psychosocial factors (PF). Among other things multiple regression 
analysess including all baseline characteristics, HRQOL and PF were executed in order to meet the 
objectives. . 

Results:Results: RP patients showed significantly more improvement in their emotional function, while they 
reportedd more incontinence and a worse sexual function. There was significantly more improvement in 
thee overall HRQOL of LRT patients, while the changes in the gastrointestinal function of these patients 
weree significantly worse. Only the differences with respect to incontinence can be attributed to the 
treatmentt itself. Almost all HRQOL change scores are primarily influenced by their own baseline score. 
Thee influence of other factors, like age, socioeconomical status and several psychosocial factors, is 
limited. . 

Conclusions:Conclusions: The impact on HRQOL of FRT is similar to that of RP, except for incontinence. RP 
patientss suffer more from incontinence than FRT patients. Changes in the assessed HRQOL are mainly 
influencedd by the pre-treatment HRQOL scores. 

Keywords:: prostate cancer, health related quality of life, psychosocial factors, radical prostatectomy, 
externall  radiation therapy. 
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Introductio n n 
Improvedd diagnostic techniques have led to an increase in the number of patients who present with 
localisedd (stage T1-T2) prostate cancer without evidence of advanced disease. In the Netherlands, the 
standardd treatment options for these patients include radical prostatectomy and external radiation 
therapy,, while in recent years brachytherapy has gained popularity. In the process of therapy decision 
making,making, knowledge about the impact of the various treatment modalities on the HRQOL is becoming 
increasinglyy important both to the patient and to the physician. However, the number of studies 
comparingg the impact of external radiation therapy with radical prostatectomy on the HRQOL is only 
limitedd and besides, littl e attention has been paid to methodological issues with respect to the 
assessmentt of HRQOL in prostate cancer patients. A longitudinal study including pre-treatment 
assessmentt using validated, self-administered questionnaires, analyzed in an anonymous manner, is 
generallyy regarded as the soundest way to conduct a HRQOL study aiming to investigate the impact of 
aa treatment [1]. The relevant issues to be measured and the way the results should be analyzed, 
however,, are still discussed. To date, the majority of the studies use only general and prostate-specific 
instrumentss for measuring HRQOL in prostate cancer patients. Yet there is evidence that also other 
factorss than treatment modality actually influence HRQOL. The few studies published about this 
subjectt show that not only age and socioeconomic status, but also race, marital status, demographic 
particulars,, spiritual well-being, prostate cancer recurrence after radical treatment, and several psycho-
sociall  factors like stress, social support, (non)-expression of emotions and coping strategies are 
associatedd with the experienced HRQOL [2-5]. Until now, these factors were seldom assessed in 
studiess and usually the impact of a treatment modality on the HRQOL is not adjusted for all 
confoundingg factors mentioned before. As far as we know, there are no publications which aim to 
analyzee which of, and to what extent, these factors influence the changes in the experienced HRQOL 
thatt occurred after radical treatment for locally confined prostate carcinoma, as compared with the 
situationn before treatment. Particularly in cross-sectional but possibly also in longitudinal studies, these 
changess are quickly attributed to the type of treatment. However, as stated, it is highly conceivable that 
otherr factors might influence these changes as well. Therefore it is important to gain insight in this 
matterr in order to adjust our current knowledge of the impact of radical treatment on the HRQOL. 
Thee objective of present study is twofold. First, we want to compare the impact of both treatment 
modalitiess on HRQOL by performing a multiple regression analysis correcting for baseline 
characteristics,, HRQOL (general and disease-specific), and several psychosocial factors. The second 
objectivee is to explore which of the factors entioned above, and to what extent, contribute to the 
changess in the general and disease-specific HRQOL of patients who were treated with external 
radiationn therapy or radical prostatectomy. 

Material ss and Methods 
Patients Patients 
AA total of 138 patients were entered in this prospective study, which was initiated in 1998. Patients 
weree referred to the urologist because of urinary symptoms, elevated PSA or suspicious digital rectal 
examinationn (DRE). Principally, in our region patients were not screened for prostate cancer. Eligibilit y 
criteriaa included histologically proven carcinoma of the prostate, stages Tl-4, G1-3, NO, and MO, and 
patientss scheduled for RP or ERT. Patients receiving (neo)adjuvant hormonal treatment were excluded. 
Assessmentt of HRQOL and psychosocial factors was performed at baseline (i.e. before treatment was 
started)) and after 12 months. As objective urological parameters, clinical tumour characteristics and 
prostatee specific antigen (PSA) level were scored. For measuring the HRQOL and psychosocial factors, 
aa self-administered questionnaire was filled out by the patients, consisting of: 
Sociodemographicc characteristics: We examined the patients' age, level of education (6 items, range 
fromm I, elementary school, to 6, university), marital status (married or living together; never married 
norr lived together; divorced - living alone; divorced - living together with new partner; widower living 
alone;; widower living together with new partner), ethnicity (open question), and employment status 
(levell  in job hierarchy- ranges from part-time paid employment in small company to full-time self 
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employedd in big company). The socioeconomic status (SES) was measured as total score of education 
andd employment status ranging from 2-12, both indices correlate r=0.80 (p<.00\). 
Sociall  desirability: This refers to the tendency that subjects are guided by what they consider socially 
desirablee in responding to test questions, and do not give the same answers as they would when they 
triedd to be as honest as possible. A standardized Dutch version of the social desirability scale of Crow ne 
andd Marlowe has been used [6]. It contains 15 items on a 2-point scale, ranging from 15-30. (agree vs. 
nott agree). 
Healthh Related Quality of Life: The European Organization of Research and Treatment of Cancer 
Qualityy of Lif e Questionnaire C30 (EORTC QLQ C30) consists of 30 items that list the functioning and 
symptomss of cancer patients [7]. Six multi-item function scales were scored: physical function (PF), 
rolee function (RF), emotional function (EF), cognitive function (CF), social function (SF), and global 
health/qualityy of lif e (HRQOL). Furthermore, 9 symptom scales were scored, including fatigue, pain, 
dyspnoeaa and gastrointestinal problems. The scales were, according to the EORTC guidelines, linearly 
transformedd such that all scales range from 0 to 100, in which a higher scale score represents a higher 
levell  of functioning. With respect to the symptoms scales, a higher score indicates more symptoms or 
problems. . 
Micturationn symptoms: The International Prostate Symptom Score (IPSS) was used in order to measure 
micturationn symptoms [8]. It consisted of 7 items scored on a 0-5 scale (0= no and 5= always). The total 
scoree varies from 0 to 35; a higher score indicates more symptoms. 
Incontinence:: To measure the severity of urinary incontinence, an instrument developed by Van 
Vierhoutenn has been used (4 items with a 4-point scale and one item with a 5-point scale) [9]. The total 
scoree varies from 0 to 21; a higher score indicates more disorders (Cronbach alpha coefficient is .94). 
Sexuall  functioning: Sexual functioning was measured by a newly developed scale consisting of items 
fromm the Sexual Behavior Questionnaire as described by Derogates, as well as items adopted from a 
questionnairee developed by the Dutch Social Sexuological Research Institute (NISSO) [10] [ I I ] . The 
scalee measures satisfaction with actual sexual functioning (4 items ), decrease of sexual activities (4 
items),, ability to achieve and complaints about erections (5 items), the feeling of being rejected by the 
sexuall  partner (3 items) and pain during sexual activity (3 items), mostly scored on a 5-point Likert 
scale.. The subscales can be qualified as reliable (Cronbach alpha varies from .72 to .86 for all subscales 
exceptt for being rejected by the sexual partner [.69] and pain [.62]). 
Gastrointestinall  symptoms: There was no Dutch questionnaire available for measuring gastrointestinal 
symptomss at the time the study was initiated; therefore, a self-constructed questionnaire has been used, 
basedd on the Dutch version of the disease specific EORTC colorectal module (CR38), which was in the 
makingg at that stage. However, the CR38 has since been validated The questionnaire used in the 
currentt study contains 12 questions regarding, among other things, frequency, tenesmy, blood, diarrhea, 
pain,, and urge, scored on a 4-point Likert scale (1, no complaints, up to 4, very much complaints). The 
totall  score varies from 12 to 48; a higher score indicates more disorders (Cronbach alpha is .75). 
Copingg style: The coping style was measured by the standardized Utrecht Coping List (UCL) [12]. The 
dimensionss are: active coping (7 items), palliation (8), distraction (7), seeking social support (5), denial 
(7),, expression of emotions (3), and cognitive adjustment (5), measured at a 4-point Likert scale. 
Psychologicall  distress: To measure the psychological distress, the Profile of Mood States (POMS) has 
beenn used [13]. A Dutch standardized validated shortened version was used, including the following 
dimensions:: depression, anger, fatigue, vigour, tension, and a total mood disturbance score (items on a 
5-pointt scale). A higher score indicates more distress, except for vigour. 
Impactt of having prostate cancer: A Dutch version of the Impact of Event Scale (IES) has been used to 
measuree the emotional impact of having prostate cancer. The subscale measuring re-experience (6 
items)) and denial (7 items) are scored on a 4-point Likert scale. A higher score indicates more disorders 
[14]. . 
Expressionn and non-expression of emotions: The expression and non-expression of emotions were 
measuredd by a Dutch validated questionnaire.The measured dimensions are: rationality (16 items), 
emotions-inn (6 items), emotions-out (6 items), and emotional control (6 items), scored on a 4-point 
Likertt scale [15]. 
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Sociall  support: Social support was measured by the Dutch version of the shortened Social Support 
Questionnairee (SSQ), developed by Sarason [16]. It consists of 6 items on a 4-point Likert scale. 
Lifee Events (LES): The Dutch version of the Life Experience Survey (LES) has been used, developed 
byy Sarason [17]. The LES score concerned 40 potential life events since the last 12 months. The total 
numberr of negative life events was used as total score. 

MissingMissing data 
Thee items of the EORTC QLQ C30 have high inter-correlations. Therefore, it is possible to substitute 
valuess for missing data using the personal (sub) scale mean, if 20% or less items are missing. The 
single-itemm scales were considered missing if they were not filled in. For all remaining questionnaires 
thee Mean-procedure within SPPS has been applied with a limit of 20% of the items. 

StatisticalStatistical analyses 
Forr all data analyses the Statistical Package for the Social Sciences (SPSS 11.0 for Windows) was 
used.. Sociodemographic characteristics and objective clinical parameters were analyzed by means of 
descriptivee statistics,  tests, Student t tests, and non-parametric tests (Mann-Whitney). The changes 
inn the HRQOL and PF scores (A x) after 12 months were calculated by subtracting the baseline score 
(TO)) from the score assessed after 12 months <T1) [A x = xTl-xTO]. Differences in score changes (A x) 
betweenn patients treated with external beam radiation therapy and radical prostatectomy were analyzed 
byy using a non-parametric test (Mann-Whitney). In order to explore the impact of the treatment 
modalityy on the HRQOL in this non-randomized study Spearman rank correlations for all score changes 
(AA x) with baseline characteristics, general and disease specific HRQOL as well as PF scores were 
calculatedd first. Secondly, multiple regression analyses were executed. In a stepwise manner, age, SES 
andd all baseline factors which showed significant correlations were entered into the analyses, while 
finallyy the treatment modality was added. To examine the influence of baseline factors on the changes 
inn the assessed HRQOL, 12 months after treatment multiple regression analyses were performed again. 
Inn a stepwise way, age, SES , baseline HRQOL, and PF were entered into the analyses. Goodness of fit 
off  the regression models was checked visually by inspection of the histogram of the residuals, and 
scatterr plots between residuals and predictor variables. 

Results s 
BaselineBaseline characteristics 
Becausee assessment of the HRQOL and psychosocial factors was the primary objective of this study, 
thee compliance at baseline was 100%. Baseline sociodemographic characteristics and objective clinical 
parameterss are presented in Table 1. Significant differences between patients treated with RP (n=65) 
andd RT <n=73) were only found with respect to age and SES. Patients receiving RT were older (7.9 
year;; /?<0.001) and had a lower socioeconomic status (p<0.001). The RP patients fulfilled more 
frequentlyy an active work role than the RT patients. This difference could be explained by the age 
differences.. There were no differences concerning country of origin and marital status. Furthermore, the 
resultss showed that radiated patients suffered more frequently from tumor stages T3 and T4 (p< 0.01), 
poorerr histopathological differentiation (18,2 % G3 vs. 7,9 % G3 ; p < 0,01) and higher levels of PSA 
(meann 17,7 ng/ml vs 12,5 ng/ml; /?<0.01) in comparison with surgically treated patients. 

ChangesChanges in HRQOL after 12 months 
Thee assessment after 12 months was completed by 129 patients (compliance 93%). One patient 
sufferingg from metastatic pancreas carcinoma was too ill to fil l in the second questionnaire, one patient 
hadd moved abroad, two patients repeatedly didn't react to the request to fil l in the second questionnaire 
andd five patients refused to do so. The differences between the baseline assessment and the assessment 
afterr 12 months (A x) of the general HRQOL assessment, as well as the specific prostate HRQOL 
indicatorss like sexual, urinary, and bowel function, are listed in table 2. After 12 months patients treated 
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withh a radical prostatectomy showed, compared with pre-treatment assessment, a significantly better 
emotionall  and urinary function as measured with the 1PSS and they reported more incontinence and 
worsee sexual function. Radiated patients showed better emotional function as well as better global 
health/overalll  QOL, but significantly worse bowel and sexual function. 
Comparativee analyses of the changes in both treatment groups showed significantly more improved 
emotionall  function in surgically treated patients. Improvement in overall HRQOL was significantly 
betterr in HRT patients, while the changes in the gastrointestinal function of these patients were 
significantlyy worse. After 12 months patients treated with RP reported more incontinence and 
significantlyy worse sexual function when compared with ERT. This was true for all investigated 
sexuallyy related scores (dissatisfaction, activity, erections, relation with partner). None of the other 
itemss showed significant differences. 

MultipleMultiple regression analyses 
Spearmann correlations were calculated for the most relevant score changes (A x), with baseline 
characteristicss and baseline HRQOL (general and disease specific) and PF scores. The results are listed 
inn table 3a, b and 4a b. Score changes of a few EORTC symptom scales (dyspnoe, insomnia, appetite 
loss,, constipation and diarrhea) and two sexuality scales (dissatisfaction, partner relation) are not 
shown,, because hardly any correlations were found. Baseline age was significantly correlated with 
changess in physical and emotional function, fatigue, pain, insomnia and the urinary and sexual function. 
Mostt important, however, was that changes in all function and symptom scales were highly significant 
correlatedd to their own baseline score. 
Inn order to explore the impact of the treatment on HRQOL multiple regression analyses were 
performed.. The results are presented in table 5. Comparative analyses between patients treated with 
LRTT and RP were executed with and without correction for confounders. Without correction changes in 
88 items differed significantly between both treatment options. After correction for confounders only the 
differencee in incontinence remained. The impact of the treatment on continence was significantly higher 
inn RP than in ERT. Furthermore, there were no differences between both treatment modalities 
concerningg the impact on the general and disease specific HRQOL. 
Too examine baseline factors influencing the assessed changes in HRQOL (general and disease-specific) 
multiplee regression analyses were again performed in a stepwise manner. The results are also presented 
inn table 3a/b and 4a/b. Al l baseline factors significantly associated with the changes are listed bold. The 
mostt important factor is underlined and the second most important italicized). Only a few remarkable 
resultss are mentioned here. Almost all change scores (A x) were most strongly influenced by there own 
baselinee score. Other baseline factors frequently influencing HRQOL changes were financial 
difficulties,, nausea vomiting, global health/overall QOL, pain, and urinary function. Of all psychosocial 
factors,, only avoiding coping style and the level of meaningful social support were significantly related. 
Althoughh many baseline psychosocial factors showed significant correlations with the changes in 
HRQOL,, none of them did so after correction for other factors in the regression analyses. 

Discussion n 
Thee current study concerns a prospective longitudinal survey, including pre-treatment measures, in 
whichh 138 patients with a locally confined prostate carcinoma participated who were treated with either 
externall  radiation therapy or radical prostatectomy. 
Baselinee characteristics of these patients turn out to differ greatly. Patients who wil l be treated with 
externall  radiotherapy are older, have a lower socioeconomic status, suffer of a further advanced tumour 
stage,, have a worse histological grade, and a higher PSA. The characteristics regarding age and tumour 
aree natural as such, because in our region radical prostatectomy is offered, as a guideline, to healthy 
menn with a lif e expectancy of more than 10 years and <T3 tumours, whereas patients with a high co-
morbidityy or a T3 tumour generally are offered external radiotherapy. The fact that these men have a 
lowerr socioeconomic status can not be explained satisfactorily. Besides, earlier surveys show that their 
baseline,, general and disease-specific HRQOL is far worse than that of men who are treated surgically 
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[18].. The findings with respect to the baseline differences in age, clinical characteristics and HRQOL 
betweenn surgically treated and radiated patients are in line with other studies [19,20], 
Onee of the objectives of the present study however was to compare the impact on the HRQOL of 
externall  beam radiation therapy on the one hand, and radical prostatectomy on the other. By far the 
mostt studies addressing this specific subject are of a cross-sectional design or failed to include baseline 
assessments.. Only four methodologically sound studies have been published thus far [20-23], Overall 
resultss of these studies show that both modalities have no impact on the general HRQOL one year after 
therapy.. The impact on the disease-specific HRQOL consists of a negative effect on the urinary and 
sexuall  function, which is more severe in patients treated with a radical prostatectomy compared with 
radiatedd patients while the latter group has a worse bowel function. In the present studies we executed 
analysess in three steps. First, we calculated changes within each therapy group (table 2). Second, we 
comparedd the changes between treatment modalities, and finally, we performed a multiple regression 
analysiss correcting for baseline confounders in order to explore the real impact of the therapeutic 
strategyy on HRQOL (table 5). Both surgically treated and radiated patients show a better emotional 
functionn 12 months after treatment. Men who underwent surgery, however, do so significantly more 
thann men who were treated with radiotherapy. This is in line with findings in a longitudinal study of 
Litwin,, who observed that patients treated with a radical prostatectomy report higher scores two and 
threee years postoperatively than at baseline in several domains, including social function, role physical 
andd role emotional [24]. The differences in the emotional function in our study, however, seem to result 
fromm the difference in emotional function at baseline. The pre-treatment emotional function of 
surgicallyy treated men turns out to be far worse than that of men who were treated with radiotherapy. 
Thee fact that they were diagnosed with prostate cancer at a relatively young age, possibly had a greater 
impactt on their emotional function. Corrected for baseline emotional function, the significant 
differencess between both treatment options disappeared. Although both therapies show an improvement 
inn the emotional function, therapy itself did not cause a greater improvement in one treatment arm. 
Furthermore,, men who were treated with radiotherapy turn out to have more gastrointestinal 
complaints,, and men who were surgically treated, suffer more from incontinence and have a worse 
sexuall  function after therapy. Again, these results are comparable with those of other studies as well 
[21-23].. In the multiple regression analysis, neither the changed gastrointestinal function nor the sexual 
functionn turns out to be linked to the type of treatment. The difference in the gastrointestinal function is 
determinedd mostly by the baseline gastrointestinal function, and by the degree of stress. Men who have 
alreadyy a disturbed pre-treatment bowel function have a higher probability to develop a worse bowel 
functionn after radiation. Regression analysis of the differences with regard to the severity of 
incontinencee between both treatment groups shows that this can be attributed entirely to the treatment 
modality.. No other factors influence this difference. Differences regarding sexual function 
(dissatisfaction,, erectile function, activity, partner relation, total sexual score) again are not related to 
thee type of treatment. The estimated differences are determined mostly by the difference in sexual 
functionn before treatment. So results of the present analyses show that the impact of external radiation 
therapyy on the general and disease-specific HRQOL of external radiation therapy is completely 
comparablee with that of radical prostatectomy, except for the effect on continence. As a result of the 
therapyy itself, surgically treated patients suffer significantly more of incontinence than radiated patients. 
Inn the present study incontinence is the only difference between both treatment options caused by the 
treatmentt itself. Second objective of this study was to explore which, and to what extent, several 
baselinee factors influence the changes in the assessed HRQOL. It turned out that for almost all domains 
pre-treatmentt levels contribute substantially to the observed differences after one year. Maybe this can 
bee partly explained by the phenomenon known as 'regression to the mean', showing that patients 
scoringg baseline far from the mean always tend to score to the mean in a second assessment. However, 
thee finding that the baseline score is of strong influence on the final outcome is an important one which 
emphasizess once more the necessity to include pre-treatment assessments when studying the impact of a 
treatmentt on the HRQOL. Therefore analyses should be corrected for baseline scores in order to detect 
thee impact of the given therapy. The influence of psychosocial factors on the measured general and 
disease-specificc HRQOL is moderate. Only an avoiding coping style and the level of social support 
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showw both relatively weak correlations with three HRQOL domains. The multiple regression analyses 
showedd that an avoiding coping style was the second important factor influencing the changes in the 
experiencedd sexual function (erectile dysfunction, total sexual function) only. None of the other 
changess in the reported HRQOL was substantially influenced by one of the psychosocial factors. 
Despitee significant correlations between baseline factors and HRQOL, based on the results of these 
analysess there is not enough evidence to conclude that the assessed changes in the general and disease-
specificc HRQOL are structurally influenced by psychosocial factors like stress, coping style, (non)-
expressionn of emotions, or social support. Major limitations of this study are the relatively small 
numberr of included patients, the fact that by far the most patients are Caucasian and the fact that other 
factors,, such as spiritual well-being and prostate cancer recurrence after radical treatment, which also 
mightt influence the experienced HRQOL, are not included. Therefore, further research, among larger 
heterogeneouss groups of patients in a longitudinal design, has to establish the results of the current 
study. . 
Inn conclusion we can say that surgically treated patients, 12 months after treatment have a better 
emotionall  and gastrointestinal function when compared with patients treated with external radiation 
therapy,, while at the same time they suffer more from incontinence and have a worse sexual function. 
Multiplee regression analyses, however, showed that only the difference in incontinence can be 
attributedd to the treatment itself. The assessed HRQOL changes are chiefly influenced by their own 
baselinee scores, while the influence of several psychosocial factors is very limited. 
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Tablee 1: Baseline patient characteristics (sociodemographic and clinical) by treatment modality 

Characteristics s radicall  prostatectomy 
(n=65) ) 

externall  radiation therapy 
(n=73) ) 

pp values 

Agee (years) 
Meann (SD) 
Median n 
Range e 

62.11 (5.8) 
62.0 0 
(49-72) ) 

70,00 (6,2) 
71,0 0 
(55-82) ) 

<< 0.00 

Sociall  economic status (SES) 
Meann (SD) 7,3(2,7) ) 6,11 (3.0) << 0.00 

Countryy of origin 
Fromm The Netherlands 93,7 % 
Nott from The Netherlands 6.3 % 

94,77 % 
5,33 % 

Maritall  relationship and/or 
livingg together (%) 
Relation n 
Noo relation 

90,76 6 
9.3 3 

Tumorr stage (%) 
Tx x 
T l l 
T2 2 
T3 3 
T4 4 

Histologicall Grade 
G l l 
G2 2 
G3 3 

PSAA ng/ml 
Mean(SD) ) 
Median n 
Range e 

<%) ) 

0 0 
36.5 5 
54,0 0 
9,5 5 
0 0 

27.0 0 
65,1 1 
7,9 9 

12,5 5 
9,9 9 
0 ,4-48,1 1 

0.01 1 

9.1 1 
25,5 5 
60.0 0 

3.6 6 

41,8 8 
40,0 0 
18,2 2 

17,7 7 
12,7 7 
0.99 - 72,0 

0.01 1 

0.01 1 

PSAA  = Prostate Specific Antigen: ns = not significant 
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Tablee 2 : General and disease specific HRQOL scores. Baselinescores and scores 12 months after 
treatmentt are presented. Wilcoxon's paired test was used for analysing the differences between 
baselinee and 12 month score. The Mann Whitney test is used to compare the change scores of 
patientss treated with radical prostatectomy with those treated with radiation therapy 

EORTCC QLQ C30, 
Gastrointestinal, , 
urinar yy and sexual 

function n 

Physicall  function 
Rolee function 
Emotionall  function 
Cognitivee function 
Sociall  function 
Overalll  QOL 

Fatigue e 
Nausea/vomiting g 
Pain n 
Dyspnoe e 
Insomnia a 
Appetitee loss 
Constipation n 
Diarrhoea a 
Financiall  difficulties 

Gastrointestinall  function 

1PSS S 

Incontinence e 

Sexuall  dissatisfaction 
Erectilee dysfunction 
Sexuall  activity 
Sexuall  relation partner 
Totall  sexual dysfunction 

Radicall  Prostatectomy 

Baseline e 
score e 
(SD D 

92 2 
98 8 
74 4 
90 0 
91 1 
83 3 

15 5 
1 1 
7 7 
6 6 

14 4 
2 2 
3 3 
6 6 
4 4 

14 4 

10 0 

3 3 

9 9 
19 9 
7 7 
4 4 
36 6 

(14) ) 
(( 9) 
(20) ) 
(13) ) 
(16) ) 
(15) ) 

(20) ) 
(( 5) 
(14) ) 
(16) ) 
(28) ) 
(13) ) 
(I D D 
(17) ) 
(15) ) 

(( 3) 

(( 8) 

(( 5) 

(( 4) 
(( 4) 
(( 2) 
(( 1) 
(( 9) 

N=62 2 

12 2 
month h 
score e 
(SD) ) 

899 (16) 
955 (16) 
888 (17) 
900 (14) 
933 (16) 
822 (17) 

200 (22) 
11 ( 5) 
66 (19) 
77 (18) 

111 (22) 
11 ( 6) 
44 (13) 
55 (12) 
55 (18) 

155 ( 4) 

77 ( 5) 

66 ( 6) 

133 ( 3) 
244 ( 4) 
99 ( 2) 
55 ( 2) 

444 ( 7) 

<RP) ) 

Wilcoxon n 
test t 
pp value 

0.570 0 
0.321 1 

<< 0.001 
0.780 0 
0.549 9 
0.521 1 

0.086 6 
1.000 0 
0.701 1 
0.742 2 
0.488 8 
0.568 8 
0.321 1 
0.658 8 
0.531 1 

0.145 5 

0.008 8 

<< 0.001 

<< 0.001 
<< 0.001 
<< 0.001 

0.007 7 
<< 0.001 

Externall  Radiation Therapy (ERT) 
N= = 

Baseline e 
scoree (SD) 

86 6 
91 1 
80 0 
82 2 
85 5 
73 3 

24 4 
2 2 

10 0 
14 4 
16 6 
4 4 
5 5 
4 4 
7 7 

14 4 

11 1 

2 2 

11 1 
22 2 
8 8 
4 4 

41 1 

(20) ) 
(23) ) 
(22) ) 
(22) ) 
(25) ) 
(18) ) 

(24) ) 
(( 6) 
(19) ) 
(23) ) 
(26) ) 
(14) ) 
(16) ) 
(13) ) 
(18) ) 

(( 3) 

(( 7) 

(( 4) 

(( 3) 
(( 4) 
(( 2) 
(( 1) 
(( 8) 

=67 7 

12 2 
mon n th h 
score e 
(SD D 

81 1 
90 0 
85 5 
81 1 
90 0 
78 8 

26 6 
0 0 
9 9 

19 9 
20 0 
4 4 
6 6 
6 6 
2 2 

16 6 

9 9 

2 2 

13 3 
24 4 
9 9 
4 4 

44 4 

(22) ) 
(24) ) 
(17) ) 
(19) ) 
(18) ) 
(17) ) 

(25) ) 
(( 2) 
(17) ) 
(26) ) 
(30) ) 
(15) ) 
(13) ) 
(13) ) 
(( 9) 

(( 4) 

(( 7) 

(( 4) 

(( 4) 
(( 4) 
(( 3) 
(( 1) 
(( 9) 

Wilcoxon n 
test t 
pp value 

0.034 4 
0.685 5 
0.021 1 
0.849 9 
0.083 3 
0.027 7 

0.385 5 
0.051 1 
0.665 5 
0.070 0 
0.199 9 
1.000 0 
0.658 8 
0.375 5 
0.060 0 

<< 0.001 

0.052 2 

0.852 2 

<< 0.001 
0.002 2 
0.068 8 
0.050 0 

<< 0.001 

RPP vs ERT 

Mann--
Whitneyy test 
pp value 

0,842 2 
0.965 5 
0,004 4 
0.751 1 
0,832 2 
0,057 7 

0,422 2 
0,152 2 
0,714 4 
0,221 1 
0,288 8 
0,983 3 
0,715 5 
0,329 9 
0,153 3 

0,051 1 

0,215 5 

0.004 4 

0.049 9 
0,006 6 

<0,001 1 
0.042 2 

<0,001 1 

EORTCC QLQ C30 =European Organization for Research and Cancer Quality, IPSS = International 
Prostatee Symptom Score 

122 2 



Tablee 3a: Spearmann rank correlations between most relevant change scores (pre-treatment 
andd after 12 months) of function and symptom scales as measured by the EORTC 
QLQQ C30 versus baseline age, socioeconomic status, general and disease-
specificc Health Related Quality of Life (HRQOL). 

-- *p<0.05; **p<0.01; ** *  p<0.00l -
Multiplee regression analyses in order to detect baseline factors influencing the assessed 
changess in the most relevant general and disease specific HRQOL. 

boldd the factors influencing the assessed changes 
underlinedd the most important factor, italicized the second most important factor 

-~--__^^ AX 

Baselinee HRQOL~~~~----

Age e 

SES S 

EORTCC QLQ C30 
Physicall  function 
Rolee function 
Emotionall  function 
Cognitivee function 
Sociall  function 
Globall  Health/QOL 

Fatigue e 
Nausea/vomiting g 
Pain n 
Dyspnoe e 
Insomnia a 
Appetitee loss 
Constipation n 
Diarrhoea a 
Financiall  difficulties 

Gastrointestinal l 
function n 

Incontinence e 

IPSS S 

Sexuall  function 
Sexuall  dissatisfaction 
Erectilee dysfunction 
Sexuall  activity 
Sexuall  relation partner 

Totall  sexual dys-
function n 

AA  eortc 
Pf f 

-.208* * 

-.062 2 

-.300*** * 
-.014 4 
-.116 6 
-.064 4 
.020 0 

-.005 5 

-.044 4 
-.062 2 
-.082 2 
-.096 6 
.003 3 

-.162 2 
.101 1 

-.045 5 
-.113 3 

.095 5 

-.070 0 

-.066 -.066 

-.024 4 
-.027 7 
.008 8 

-.021 1 

-.015 5 

AA eortc 
rf f 

-.100 0 

.109 9 

-.144 4 
-.557*** * 
-.134 4 
-.112 2 
-.032 2 
.096 6 

-.081 1 
-.112 2 
-.052 2 
-.117 7 
-.203* * 
-.186* * 
-.098 8 
-.031 1 
.102 2 

.066 6 

0.041 1 

-.220** -.220** 

-.009 9 
-.006 6 
.045 5 
.117 7 

.014 4 

AA eortc 
ef f 

-.242** * 

.012 2 

-.109 9 
-.044 4 
-.642*** * 
-.054 4 
-.188* * 
-.080 0 

-.151 1 
-.082 2 
-.099 9 
-.088 8 
-.169 9 
-.050 0 
-.187* * 
-.038 8 
.014 .014 

.141 1 

-.062 2 

.055 5 

.105 5 

.008 8 

.059 9 

.088 8 

.061 1 

AA  eortc 
cf f 

-.024 4 

.081 1 

-.056 6 
-.108 8 
-.192 2 
-.464*** * 
-.031 1 
-.137 7 

-.152 2 
.019 .019 
-Ml* -Ml* 
.035 5 
-.076 6 
.074 4 

-.110 0 
-.022 2 
.014 4 

-.014 4 

-.126 6 

-.086 6 

-.043 3 
-.113 3 
-.120 0 
.090 0 

-.101 1 

AA eortc 
sf f 

-.145 5 

.181* .181* 

.025 5 

.020 0 
-.133 3 
-.060 0 
-.552*** * 
-.083 3 

-.041 1 
.056 6 

-.053 3 
-.008 8 
.054 4 
.044 4 

-.026 6 
-.010 0 
.027 7 

.025 5 

-.005 5 

.115 5 

.157 7 

.063 3 

.070 0 

.067 7 

.096 6 

AA eortc 
ghqol l 

-.110 0 

.094 4 

-.056 6 
-.086 6 
-.046 6 
-.097 7 
-.172* * 
-.494*** * 

-.147 7 
.049 9 
-.165 5 
-.131 1 
-.064 4 
-.058 8 
-.011 1 
-.25 5 
.000 0 

.022 2 

-.128 -.128 

.041 1 

.217** * 

.058 8 

.085 5 

.115 5 

.135 5 

AA  eortc 
fat t 

-.199* * 

.048 8 

-.088 8 
-.208** * 
-.081 1 
-.070 0 
-.072 2 
-.015 5 

-.330*** * 
-.037 7 
-.251*** * 
-.041 1 
-.137 7 
-.161 1 
-.194** * 
-.126 6 
.034 4 

.103 3 

-.062 2 

-.024 4 

.050 0 

.013 3 

.077 7 

.076 6 

.050 0 

AA eortc 
nv v 

-.063 3 

-.122 2 

-.244** * 
-.164 4 
-.142 2 
-.115 5 
-.144 4 
-.120 0 

-.138 8 
-.775*** * 
-.184* * 
-.169 9 
-.137 7 
.. tog** * 
-.334*** * 
.048 8 

-.277*** * 

.066 6 

.001 1 

.170 0 

.195* * 
247** * 
.166 6 
.069 9 

.240** * 

AA eortc 
pain n 

.. ")j->** 

.007 7 

-.155 5 
-.083 3 
-.235** * 
-.219** * 
-.167 7 
-.184* * 

.29|** * * 
-.121 1 
-.697*** * 
.012 2 
-.172* * 
-022 2 
-.219** * 
-.103 3 
-.144 4 

.123 3 

.020 0 

.142 2 

.199* * 

.036 6 
-.013 3 
.235 5 

.092 2 

EORTCC QLQ C30 = European Organization for Research and Cancer Quality of Life Questionnaire 
C30;; SES = Socioeconomic Status; IPSS = International Prostate Symptom Score; eortc pf = physical 
function;; eortc rf = role function ; eortc ef = emotional function; eortc cf = cognitive function; eortc sf 
== social function; eortc ghqol = global health/ overall quality of life; fat = fatigue; nv = nausea 
vomitinu: : 



Spearmann rank correlations between most relevant change scores (pre-treatment 
andd after 12 months) of function and symptom scales as measured by the EORTC 
QLQQ C30 versus baseline psychosocial factors. 

- *pO.05:: **p<0.01; **' *  pO.001. 
Multiplee regression analyses in order to detect baseline factors influencing the 
assessedd changes in the most relevant general and disease-specific HRQOL. 

-- bold the factors influencing the assessed changes 
-- underlined the most important factor, italicized the second most important factor 

"~~~~-~~__^^ A X 
—-~~ _̂̂ ^ ^ 

Psychosociall factors 

Copin gg styl e (1'CL ) 
Activee coping 
Palliation n 
Avoiding g 
Sociall support 
Denial l 
Expressionn of emotion 
Cognitivee adjustment 

Moo dd disturbanc e 
(POMS) ) 
Depression n 
Anger r 
Fatigue e 
Tension n 
Vigour r 
Totall Mood 
Disturbance e 

Impac tt  of Prostat e 
cance rr  as lif e event 
(IES) ) 
Re-experiencing g 
Avoiding g 
Totall IBS 

(Non)-expression n 
off emotions 
Rationality y 
Expressionn in 
Expressionn out 
Emotionall control 

Socia ll  suppor t (SSQ) 

Tota ll  lif e event s 
(LES ) ) 

AA eort c 
pf f 

.058 8 

.060 0 
-.103 3 
.009 9 

-.028 8 
.108 8 

-.045 5 

.149 9 

.193* * 

.129 9 

.108 8 

.097 7 

.108 8 

-.047 7 
-.053 3 
-.053 3 

.085 5 

.066 6 

.112 2 

.047 7 

.021 1 

.018 8 

AA eort c 
r f f 

.015 5 

.186* * 
-.058 8 
.077 7 
.213** * 
122 2 

.010 0 

.153 3 

.149 9 

.034 4 

.101 1 
-.027 7 
.123 3 

.061 1 

.. 133 

.120 0 

.034 4 
-.110 0 
.071 1 

-.030 0 

.035 5 

.154 4 

AA eort c 
ef f 

.149 9 
324*** * 
.068 8 
.197* * 
259** * 
.096 6 
.064 4 

.418*** * 

.238** * 

.082 2 
432*** * 

-.027 7 
.358*** * 

445*** * 
.36!** * * 
1 1 7 * * * * 

.077 7 
-.005 5 
.145 5 
.009 9 

.127 7 

.087 7 

AA eort c 
cf f 

-.052 2 
.191* * 
.078 8 
.151 1 
">39** * 
.008 8 

-.024 4 

.163 3 

.103 3 

.116 6 
214** * 

-.037 7 
.195* * 

.160 0 

.197* * 

.194* * 

133 3 
-.009 9 
.102 2 
.173 3 

.077 7 

.147 7 

AA eort c 
sf f 

.225 5 

.336*** * 

.157 7 
T_^9** * 

.033 3 

.217 7 
T I T * * * 

.092 2 

.025 5 

.040 0 

.161 1 

.037 7 

.063 3 

.. 133 

.177 7 

.169 9 

-.052 2 
-.051 1 
-.074 4 
-.061 1 

.029 9 

.043 3 

AA eort c 
ghqo l l 

.117 7 

.174* * 

.197* * 

.077 7 

.066 6 

.066 6 

.061 1 

.083 3 
-.028 8 
.130 0 
.067 7 
.023 3 
.053 3 

.094 4 

.077 7 

.102 2 

.095 5 

.019 9 

.015 5 

.081 1 

-.022 2 

.110 0 

AA eort c 
fat t 

.020 0 

.149 9 

.133 3 

.137 7 

.141 1 

.286** * 
.074 4 

.030 0 

.074 4 

.044 4 

.004 4 

.026 6 

.021 1 

.168 8 

.14 4 
.183* .183* 

.063 3 

.004 4 

.125 5 

.008 8 

.156 6 

,082 2 

AA eort c 
nv v 

-.099 9 
-.091 1 
.067 7 

-.057 7 
-.020 0 
.028 8 

-.030 0 

.132 2 

.002 2 

.182* * 

.063 3 
-.147 7 
.129 9 

.057 7 

.056 6 

.090 0 

-.069 9 
-.043 3 
-.038 8 
-.048 8 

.170 0 

.193* * 

AA eort c 
pain n 

.165 5 
.125 .125 
.112 2 
.244** * 
.154 4 
.091 1 
.078 8 

.104 4 

.007 7 

.091 1 

.119 9 

.010 0 

.091 1 

.191* * 

.11 14 

.173 3 

-.053 3 
-.121 1 
.045 5 
.059 9 

-.058 8 

.174* * 

UCLL - Utrecht Coping List: POMS = Profile Of the Mood State; IES = Impact of Event Scale; SSQ = 
Sociall  Support Scale; LES = Life Event Scale; eortc pf = physical function; eortc rf = role function ; 
eortcc ef = emotional function; eortc cf = cognitive function; eortc sf = social function; eortc ghqol = 
globall  health/overall quality of life; fat= fatigue; nv = nausea vomiting; 

Tablee 3b: 1 



Tablee 4a: 1 Spearman rank correlations between most relevant chanije scores {pre-treatment 
andd after 12 months) of symptom scales as measured by the EORTC QLQ C30, urinary, 
bowel,, and sexual function as measured by specific questionnaires versus baseline 
psychosociall  factors 

-- *p<0.05; **p<0.01; ** *  pO.001 -
2.. Multiple regression analyses in order to detect baseline factors influencing the assessed 

changess in the most relevant general and disease specific HRQOL. 
boldd the factors influencing the assessed changes 
underlinedd the most important factor, italicized the second most important factor 

~ ~ ~ \ ^^^ AX 

Baselinee HRQOL~~~~~-~--

Age e 

SES S 

EORTCC QLQ C30 
Physicall  function 
Rolee function 
Emotionall  function 
Cognitivee function 
Sociall  function 
Globall  Health/QOL 

Fatigue e 
Nausea/vomiting g 
Pain n 
Dyspnoe e 
Insomnia a 
Appetitee loss 
Constipation n 
Diarrhoea a 
Financiall  difficulties 

Gastro-intestinal l 
function n 

Incontinence e 

IPSS S 

Sexuall  function 
Sexuall  dissatisfaction 
Erectilee dysfunction 
Sexuall  activity 
Sexuall  partner relation 

Totall  sexual dys-
function n 

AA  eortc 
sleep p 

-.230** * 

.080 0 

-.001 1 
-.114 4 
-.159 9 
.108 8 
.035 5 
.010 0 

-.061 1 
-.060 0 
-.144 4 
.041 1 

-.557*** * 
-.163 3 
-.096 6 
.27]* * * 
.114 .114 

.068 8 

-.069 9 

.181* * 

.062 2 
-.113 3 
-.027 7 
.020 0 

-.047 7 

AA eortc 
appetite e 

-.117 7 

.065 5 

-.014 4 
-.002 -.002 
-.045 5 
.103 3 
.006 6 
.052 2 

-.031 1 
-.105 5 
.019 9 
.134 4 
-.052 2 
-.650*** * 
-.170 0 
-.172 2 
-.003 3 

-.039 9 

.009 9 

-.016 6 

.114 4 

.157 7 

.064 4 

.083 3 

.144 4 

AA  eortc 
fmanc c 

.008 8 

-.052 2 

-.115 5 
.027 7 

-.198** * 
-.22S** -.22S** 
-.139 9 
-.223** * 

-.123 3 
-.211* * 
-.278** * 
.095 5 

-.080 0 
.016 6 

-.182 2 
-.031 1 
-.614*** * 

.193* * 

.027 7 

.256** * 

.179* * 

.160 0 

.110 0 

.079 9 

.173* * 

AA ipss 

__ 23"?** 

-.060 0 

-.011 1 
.126 6 

-.103 3 
-.040 0 
-.010 0 
.019 .019 

-.017 7 
-.057 7 
-.054 4 
.095 5 
.126 6 
.053 3 
.083 3 
.032 2 

-.095 5 

-.037 7 

-.098 8 

-.705*** * 

-.133 3 
-.091 1 
-.177* * 
.107 7 

-.130 0 

AA getot 

-.005 5 

-.054 4 

-.022 2 
.061 1 
.044 4 

-.033 3 
-.063 3 
-.143 3 

.022 2 
-.127 -.127 
.016 6 
.044 4 
.026 6 

-.063 3 
-.012 2 
.310*** * 
-.070 0 

-.335*** * 

.091 1 

.155 5 

.149 9 

.031 1 

.135 5 

.078 8 

.114 4 

AA incon 
tot t 

-.123 3 

.072 2 

-.019 9 
,027 7 
-.179 9 
-.051 1 
-.034 4 
-.016 6 

. too o 
-.048 8 
-.026 6 
.057 7 

-.022 2 
.037 7 
.129 9 
.091 1 

-.023 3 

.062 2 

-.525*** * 

-.073 3 

-.050 0 
-.063 3 
-.039 9 
-.080 0 

-.052 2 

AA  erec 
dys s 

-.175* * 

.003 3 

.005 5 

.124 4 
-.056 6 
.099 9 
.014 4 
.099 9 

.163 3 

.195** * 

.166 6 

.021 1 

.113 3 

.145 5 

.208* * 
-.074 4 

111 1 

.080 0 

-.035 5 

-.117 7 

-- 393*** 
-.629*** * 
-.353*** * 
-.082 2 

-.558*** * 

AA sex act 

-.007 7 

.018 8 

.013 3 

.058 8 
-.156 6 
-.039 9 
.082 2 
.002 2 

-.007 7 
.187* * 
.034--

-.041 1 
.104 4 
.044 4 
.072 2 

-.001 1 
.042 2 

.148 8 

-.030 0 

-.135 5 

-.265** * 
-.284*** * 
-.426*** * 
-.019 9 

-.348*** * 

AA  tot sex 
dys s 

-.194* * 

-.004 4 

.022 2 

.123 3 
-.126 6 
.025 5 
.032 2 
.065 5 

.093 3 

.174* * 

.086 6 

.025 5 

.125 5 

.120 0 

.180* * 
-.004 4 
.043 3 

.100 0 

-.051 1 

-.188 8 

-.446*** * 
-.548*** * 
-.438*** * 
-.108 8 

-.560*** * 

EORTCC QLQ C30 ^European Organization for Research and Cancer Quality of Life Questionnaire 
C30;; SES = Socioeconomic Status; IPSS = International Prostate Symptom Score; eortc sleep = 
insomnia;; eortc appetite = appetite loss; eortc financ = financial difficulties; getot  total 
gastrointestinall  function; incon tot = total incontinence score; erect dys = erectile dysfunction; sex ac 
== sexual activity; tot sex dys = total sexual dysfunction 



Tabicc 4b: Spearmann rank correlations between most relevant charme scores (pre-treatment 
andd after 12 months) of symptom scales as measured by the EORTC QLQ C30. urinary, 
bowel.andd sexual function as measured by specific questionnaires versus baseline 
psychosociall  factors 

'' - *p-D.05; **p<-0.0l; ** *  pO.001 -
Multiplee regression analyses in order to detect baseline factors influencing the assessed 
changess in the most relevant general and disease specific HRQOL. 

-- bold the factors influencing the assessed changes 
-- underlined the most important factor, italicized the second most important factor 

'~~-~_-^^  AX T 
^̂ ~~~~~~~̂ _̂ ^ ^ 

Psychosociall factors~~~~-

CC opin g styl e (L'C'L ) 
Activee coping 
Palliation n 
Avoiding g 
Sociall support 
Denial l 
Expressionn of emotion 
Cognitivee adjustment 

Moo dd disturbanc e 
(POMS) ) 
Depression n 
Anger r 
Fatigue e 
Tension n 
Vigour r 
Totall Mood 
Disturbance e 

Impac tt  of Prostat e 
cance rr  as lif e event 
(1ES) ) 
Re-experiencing g 
Avoiding g 
Totall IES 

(Non)-expression n 
off emotions 
Rationality y 
Expressionn in 
Expressionn out 
Emotionall control 

Socia ll  suppor t (SSQ) 

Tota ll  lif e event s 
(LES ) ) 

AA eort c 
sleep p 

.038 8 

.004 4 
-.012 2 
.060 0 
.116 6 
.098 8 
.011 1 

.146 6 

.060 0 

.004 4 

.074 4 
-.114 4 
.063 3 

.186* * 

.081 1 

.142 2 

.074 4 

.010 0 

.108 8 
.009 9 

-.024 4 

.064 4 

AA eortc 
appetite e 

.017 7 

.087 7 

.020 0 

.132 2 

.010 0 
.180* * 
.040 0 

-.042 2 
-.020 0 
.001 1 
.000 0 
.095 5 

-.060 0 

-.022 2 
.064 4 
.015 5 

i i i * * * 

-- 221 * 
-.179* * 
-.125 5 

.123 3 

.061 1 

AA eort c 
finan c c 

-.138 8 
.111 1 
.093 3 
.110 0 
.164 4 
.108 8 
.018 8 

.198* * 

.101 1 

.148 8 

.172 2 
-.106 6 

i i ^ * * * 

.145 5 

.136 6 

.172 2 

-.003 3 
-.025 5 
.018 8 

-.065 5 

-.137 7 

.152 2 

AA ipss 

-.036 6 
.046 6 

-.043 3 
-.094 4 
.119 9 
.046 6 
.001 1 

-.082 2 
.008 8 

-.060 0 
-.084 4 
-.014 4 
-.072 2 

-.109 9 
-.005 5 
-.050 0 

.081 1 

.037 7 
-.035 5 
.120 0 

.11 10 

.043 3 

AA geto t 

-.027 7 
-.196* * 
.067 7 
.032 2 
.024 4 

-.058 8 
.-026 6 

.088 8 

.036 6 

.058 8 

.060 0 
-.209** * 
.138 8 

-.035 5 
-.027 7 
-.025 5 

.028 8 
-.018 8 
.063 3 

-.057 7 

-.069 9 

-.032 2 

AA inco n 
tot t 

.128 8 
,017 7 

-.043 3 
.050 0 
,022 2 

-.023 3 
-.054 4 

.060 0 
-.067 7 
-.130 0 
.164 .164 
.134 4 

-.016 6 

-.012 2 
.042 2 
.035 5 

.082 2 

.006 6 
-.019 9 
.085 5 

.031 1 

-.019 9 

AA erec 
dys s 

.119 9 

.066 6 
- . J / 7 * * * 
,058 8 

-.024 4 
.022 2 

-- 106 

.001 1 

.038 8 
-.003 3 
,123 3 
.031 1 
.036 6 

.085 5 

.094 4 

.096 6 

.055 5 
-.039 9 
.057 7 
.171 1 

-.004 4 

.080 0 

AA sex act 

.094 4 

.0185 5 
-.035 5 
-.029 9 
.211 7* 

-.022 2 
-.058 8 

.129 9 

.065 5 

.104 4 

.210 0 
-.031 1 
.151 1 

.171 1 
.160 .160 
.155 5 

.091 1 
-.025 5 
.127 7 
.101 1 

.088 8 

.126 6 

AA to t sex 
dys s 

.116 6 

.123 3 
-.176 -.176 
.041 1 
.. 106 
.063 3 

-.072 2 

,076 6 
,076 6 
.041 1 
.178 8 

-.017 7 

.127 7 

.152 2 
.139 9 

.062 2 
-.027 7 
.062 2 
,130 0 

.018 8 

.125 5 

UCLL  - Utrecht Coping List; POMS = Profile Of the Mood State; IES = Impact of Event Scale; SSQ = 
Sociall  Support Scale: LES - life Event Scale; eortc sleep = insomnia; eortc appetite = appetite loss ; eortc 
financc = financial difficulties; getot = total gastro intestinal function; incon tot = total incontinence score; 
erectt  dys = erectile dysfunction; sex ac = sexual activity; tot sex dys = total sexual dysfunction 
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Tablee 5: Difference (standard error) between the average changes of the radical prostatectomy and 
externall  radiation treatment groups, with and without correction of confounding variables 
usingg the multiple regression analysis. A positive change score is in advantage of surgicall> 
treatedd patients. 

EORTCC Emotional function 

Overalll  Global health/QOL 

Gastrointestinall  function 

Incontinence e 

Sexuall  dissatisfaction 

Erectilee dysfunction 

Sexuall  activity 

Sexuall  relation partner 

Totall  sexual dysfunction 

without t 
correction n 
meann (SE) 

8.8(3.7) ) 

-6.2(2.6) ) 

-1.00 (0.7) 

4.11 (0.9) 

1.88 (0.6) 
2.99 (0.8) 

0.88 (0.4) 

0.22 (0.2) 

5.22 (1.5) 

withh correction of confounders 

meann (SE) 
4.0(2.8) ) 

-1.9(2.7) ) 

-0.7(0.6) ) 

3.7(1.1) ) 

1.00 (0.6) 

0.7(0.6) ) 

0.4(0.4) ) 

0.44 (0.3) 

2.11 (1.3) 

p-value p-value 
0.161 1 

0.485 5 

0.285 5 

<< 0.001 

0.167 7 

0.271 1 

0.258 8 

0.121 1 

0.1155 | 

EORTCC = European Organization for Research and Treatment of Cancer; QOL  = Quality of Life. 
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Abstract t 

Purpose:Purpose: To evaluate the impact of androgen deprivation on health related quality of life (HRQOL) in 
patientss with asymptomatic lymph node positive prostatic carcinoma (LPPC). 

MaterialsMaterials and Methods: HRQOL domains were measured, using standard instruments in 91 patients 
withh histologically proven LPPC. Most patients were randomized for immediate or deferred hormonal 
treatmentt til l progression was observed. For analyses concerning the time to progression and survival, 
thee Kaplan-Meier method was used. 

Results:Results: Patients treated with androgen deprivation showed a significantly worse sexual, emotional, 
andd physical function, experienced more hot flushes and a worse overall HRQOL, compared with 
patientss receiving no therapy. Time to progression was significantly shorter in the deferred treated 
patientss in comparison with the immediately treated patients (33 vs 62 months; pO.001). No 
significantt differences were found with respect to the duration of survival. 

Conclusion:Conclusion: Hormonally treated patients with asymptomatic LPPC have a worse HRQOL compared 
withh patients receiving no therapy. Nowadays, with patients' preferences playing an increasingly 
importantt role in therapeutic decision making, physicians should be aware of this negative impact and 
oughtt to inform the patients on this. 

Keywords:Keywords: Prostate cancer, quality of life, hormonal treatment, androgen deprivation. 
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Introductio n n 
Theree is a continuing controversy regarding the timing of androgen deprivation in patients with lymph 
nodee positive prostate cancer. Should hormone therapy be started immediately after diagnosis or 
shouldd it be deferred until progression is observed? There are hardly any data which address this 
problemm with respect to local control rates, time to progression, and duration of survival in this 
particularr patient group. The few available studies show an advantage for the immediately treated 
patientss with regard to the time to progression [1,2]. Four studies report a survival advantage as well 
whenn local therapy (radiation or radical prostatectomy) is combined with immediate hormonal 
treatmentt [3-6]. Just as in the Medical Research Council Study, prostate cancer patients who received 
immediatee hormonal treatment turn out to have a longer duration of survival [7]. This advantage, 
however,, was mainly seen in patients with MO disease. With regard to patients with metastatic disease, 
noo clear difference in survival could be identified. No adequate survival data are available concerning 
patientss with metastatic disease who only received immediate or deferred hormone therapy. However, 
apartt from the impact of immediate hormonal treatment on objective outcome measures, it is now 
widelyy accepted that the impact of hormonal treatment on the health related quality of life (HRQOL) 
shouldd also be taken into account in clinical decision making. The literature with regard to the impact 
off  androgen deprivation, compared with no therapy, on the HRQOL of this particular patient group, is 
alsoo scarce. Objective of the present study was to explore the impact of immediate androgen 
deprivation,, compared with no therapy, on the objective outcome as well as general and disease-
specificc HRQOL in men with lymph node positive prostate cancer without distant metastases. 

Materialss and Methods 
PatientsPatients and treatment 
911 patients with histologically proven lymph node positive prostate cancer without additional surgery 
otherr than lymph node dissection (cT2-4, GI-3, pNl-3, MO) participated in this study, which was 
initiatedd in 1994. All patients received immediate hormonal treatment, or initially no therapy and 
deferredd hormonal treatment when objective progression was observed. Of the 91 patients 
participatingg in the present HRQOL study 47 also participate in a European Organization of Research 
andd Treatment of Cancer (EORTC) protocol (30846) and were therefore randomized. This EORTC 
protocoll  investigated the impact of immediate hormonal treatment on survival in this particular patient 
group.. The remaining 44 non-randomized patients preferred a certain therapy after being informed 
andd after careful consideration (18 patients chose hormonal therapy; 26 chose no therapy). When the 
diagnosiss was made, all patients were asymptomatic except for minimal micturation disorder in a few 
patients.. A cross-sectional survey was performed by asking the patients to complete an extended self-
administeredd questionnaire. Approximately 6 months after initial diagnosis the first questionnaire was 
completedd and subsequently every 12 months. 

AssessmentAssessment of outcome 
Thee questionnaire consisted of the European Organization for Research and Treatment of Cancer Core 
Qualityy of Life Questionnaire (EORTC QLQ C30) [8], a global measurement of QOL (Selby 
Uniscale)) [9], the International Prostate Symptom Score (IPSS) [10], the Sexual Behaviour 
Questionnairee (SBQ) as described by Derogatis and Kour esis [11], and a self-constructed question 
aboutt the occurrence of hot flushes. 
Thee EORTC QLQ C30 consists of 30 items, which list the functioning and symptoms of cancer 
patients.. Six multi-item function scales are scored: physical function (PF), role function (RF), 
emotionall  function (EF), social function (SF), and global health status/quality of life. Furthermore, 
ninee symptom scales are scored, including fatigue, pain, dyspnoea, and gastrointestinal problems. The 
scaless are, according to the EORTC guidelines, linearly transformed: all scales range from 0-100, in 
whichh a higher scale score represents a higher level of functioning. With respect to the single-item 
scale,, a higher score indicates more symptoms or problems. The Selby Uniscale was scored on a visual 
analoguee 0-10 scale. This was transformed to a 0 100 scale, 0 meaning less energy than 
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contemporaries,, and 100 meaning just as much. The SBQ contains of 6 items concerning relationship 
andd sexuality. Patients are asked about, among other things, sexual interest, sexual activity, and sexual 
pleasure.. Moreover, in case of decreased frequency or pleasure they were asked if this caused 
problemss with their sexual relation. The questions are scored on a four point Likert scale, 0-3, in 
whichh a higher score correlates with a worse function. 
Al ll  patients were followed-up prospectively, including physical examination, Prostate Specific 
Antigenn (PSA) measurements, bonescan and ultrasonography of the prostate every 6 months. Once 
objectivee progression was observed, hormonal treatment was started. Hormonal treatment consists of 
orchiectomyy or LHRH analogue. 
Inn order to improve compliance with completion of the HRQOL questionnaires, patients received a 
thoroughh explanation about the goals of the study. If the self-administered questionnaire was not 
returnedd within one week, the patient was contacted by telephone by his physician. 

MissingMissing data 
Forr missing data, the following guidelines were used with respect to the EORTC QLQ C30, the IPSS, 
andd the SBQ: if a patient failed to answer 20% of a scale's items or less, his score for that scale was 
calculatedd as the mean of the remaining scales. If a patient left blank more than 20% of the items, the 
totall  questionnaire score for the particular assessment time was considered as missing. Of course, the 
Selbyy Uniscale and the single item about hotflushes were considered missing if they were not filled 
out. . 

StatisticalStatistical analyses 
Forr all data analyses the Statistical Package for the Social Sciences (SPSS 11.0 for Windows) was 
used.. Objective clinical parameters, including age, tumour stage, tumour grade, and PSA were 
analyzedd by means of descriptive statistics, x t e s t s' Student / tests, and by non-parametric tests 
(Mann-Whitney).. HRQOL analyses using the Student t test, were performed for all measurements, 
alwayss comparing the parameters of patients who received androgen deprivation therapy with those of 
patientss receiving no therapy. Because both groups under study were comparable concerning clinical 
parameterss at time of diagnosis, adjustment for these factors was not performed. In order to find the 
impactt of androgen deprivation on HRQOL, a cross-sectional comparison was performed only 
betweenn the assessments of patients with stable disease who received hormone treatment, and those of 
patientss with stable disease who received no treatment. Due to this, the possible impact of the 
(progressive)) disease itself was minimised. Moreover, it was also possible to study the impact of one 
yearr hormonal therapy compared with still no therapy on the HRQOL. With the objective to find out 
whatt the impact of the disease progression was on HRQOL, the assessments of patients remaining 
stablee were compared with those who became progressive after their last assessment. 
Timee to progression and duration of survival estimation were made by means of the Kaplan-Meier 
method.. Comparison between the two treatment arms was performed by means of the log-rank test. 
Analysess with respect to the time to progression and survival were executed for all patients (n=108) 
withh cT2-4, GI-3, pNI-3, M0 prostate cancer who are since 1984 prospectively registered in our 
database. . 

Results s 
Thee first questionnaire was completed by 88 patients (compliance 97%) and the second questionnaire 
byy 84 patients (compliance 92%). Median age of the immediately treated patients was 65.5 years 
(rangee 50-76), of the deferred treated patients 65.7 years (range 53-74). No statistically significant 
differencess were found with regard to age, tumour stage, tumour grade, and PSA at time of diagnosis 
betweenn both treatment groups. As to minimize the impact of the progressive disease and to study the 
impactt of the hormonal treatment itself, we excluded patients whose prostate cancer progressed the 
yearr following the assessment, from the analyses. 76 of the patients who completed the first 
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assessmentt and 61 of those who completed the second assessment remained suffering from stable 
disease.. Table 1 shows the results of the first (6 months after diagnosis) and the second measurement 
(188 months after diagnosis), comparing patients without therapy with the hormonally treated patients. 
Att both time points, statistically significant differences were found with respect to items directly 
relatedd to the hormonal treatment. Patients treated with androgen deprivation complained more often 
aboutt erectile dysfunction, decreased sexual interest, activity, and pleasure (all p< 0.001), and they 
reportt more frequent hot flushes (p< 0.001) in comparison with patients who weren't treated. The first 
measurementt showed significant differences concerning emotional function (p = 0.001) and overall 
HRQOLL  (p=0.050). Compared with patients receiving no therapy, patients treated with androgen 
deprivationn experienced more emotional distress and judged their own HRQOL worse. However, one 
yearr later these differences had disappeared. At the time of the second assessment, hormonally treated 
patientss had a worse physical function (p=0.043) and reported more fatigue (p=0.021). Comparison 
betweenn the first and second assessment of patients receiving no therapy showed no statistically 
significantt differences for any of the HRQOL parameters. The same was true for comparison between 
thee first and second measurement of the hormonally treated patients (data not shown). 
Thee pooled assessments of patients receiving no therapy but whose disease progressed the subsequent 
year,, were compared with the assessments of patients who remained stable (table 2). Progressive 
patientss had a worse emotional function 0=0.017), they judged their own HRQOL worse (p=0.006), 
theyy reported more fatigue (p=0.048), less appetite (p=0.QQ4), and more problems with micturation 
(p=0.02)(p=0.02) . Their sexual interest was also significantly decreased <p=0.039). 

Finally,, we compared the non-treated patients who developed progressive disease with patients 
receivingg androgen deprivation. No differences were found with regard to the EORTC function scales 
orr the symptom items. Apart from sexual interest, all parameters related to the hormonal treatment 
showedd significant differences in favour of the non-treated patients. Hormonally treated patients 
reportedd fewer micturation problems (data not shown). 
Thee median follow-up was 65 months. Estimations by means of the Kaplan-Meier method showed a 
significantlyy (log rank /KO.001) longer time to progression for the patients who received immediate 
androgenn deprivation (n=47), compared with the patients who didn't receive any therapy (n=61). 
Mediann time to progression in the immediately treated group was 62 months (standard error 9; 95% CI 
44-80),, in the deferred treated group 33 months (standard error 4; 95% CI 25-41). No significant 
differencess were found for the duration of survival (log rank p=0.643). Median survival in the 
immediatelyy treated group was 94 months (standard error 15; 95% CI 64-124), in the deferred treated 
groupp 105 months (standard error!8; 95% CI 69-141). 

Discussion n 
Inn the present study, the progression-free survival of lymph node positive prostate cancer patients was 
significantlyy longer for patients who received immediate hormonal treatment. However, the duration 
off  survival was similar, whether treatment was immediate or deferred. In a retrospective study 
includingg 68 patients who received immediate or deferred hormonal treatment, Kramolowsky found a 
433 months median interval for progression to bone metastasis in the delayed treatment group, whereas 
inn the group that received immediate hormonal deprivation this median interval was 100 months. This 
differencee was statistically significant (p = 0.0087). With regard to the survival, no significant 
differencess were found [1]. Van den Ouden performed an early analysis of a defined group (n=84) of 
thee 312 patients participating in EORTC protocol 30846, a prospective randomized study comparing 
immediatee versus delayed hormonal treatment in histologically proven lymph node positive prostate 
cancerr without distant metastases [2]. He showed that the time span until distant metastases was 
significantlyy longer in the group receiving immediate hormone treatment (p=0,0001) compared with 
thosee who received deferred therapy. The follow-up was too short to analyse the duration of survival. 
Onn account of methodological shortcomings and lack of statistical power, however, the results of these 
studiess as welt as the results of the present study must be interpreted with some caution. The final 
outcomee of EORTC protocol 30846 has to be awaited until we know for sure whether immediate 
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hormonall  treatment wil l prolong the duration of survival. Two studies in which radical prostatectomy 
wass combined with immediate or deferred hormonal treatment showed a significant advantage for 
immediatee treatment, with regard to the time to progression as well as survival [5,6]. The same was 
truee for immediate hormonal treatment combined with external radiation therapy [3,4]. A Medical 
Researchh Council (MRC) study was executed among 938 patients with locally advanced MO, Ml and 
Mxx disease, who received immediate or deferred hormone treatment [7]. Although the MRC study was 
criticisedd for its methodology, its results suggest that immediate hormone therapy improves the 
durationn of survival particularly in MO patients - and prevents symptoms of prostate cancer in all 
patients.. In clinical decision making regarding this particular patient group, however, some other 
aspectss must be considered as well. First of all, androgen deprivation remains palliative therapy; 
secondly,, the exact role of immediate hormonal treatment is not yet clarified; and finally, the 
importancee of patients' preferences for their state of health rapidly increases [12,13]. These 
preferencess refer to the individual's evaluation of various states of health. By placing both survival 
andd HRQOL (preferences) in the same equation, the relative contribution of each can be determined. 
Thiss allows the patient to incorporate his own preferences for various health states into the decision-
makingg process [14]. To incorporate the preferences of the patient, the impact of the treatment on the 
HRQOLL has to be fully understood. The few articles reporting about the effects of hormonal treatment 
onn HRQOL, conclude that hormone therapy may significantly impair the physical and emotional 
healthh of patients [14,15]. The present study also showed a negative impact of androgen deprivation 
therapyy on several HRQOL parameters. In order to measure the impact of the therapy, we compared 
therapy-freee patients with patients on hormone therapy, both in a state of stable disease. In this way, 
thee possible effect of the (progressive) disease itself was neutralised. The sexual functioning of 
hormonallyy treated patients had decreased, as was to be expected. Moreover, the first assessment 
showedd these patients had a worse emotional function, consistent with the previous findings of Herr 
[16,17].. For both the patient and his physician it may be difficult not to start treatment immediately 
whenn prostate cancer is metastasised to the lymph nodes. In general, one expects a patient to feel better 
whenn therapy is applied immediately. The premise that active treatment would improve the 
psychologicall  HRQOL, however, was not sustained, as this study confirmed. Potosky et al studied 
HRQOLL in patients with localised prostate cancer treated initially with androgen deprivation or no 
therapyy [18]. In their study the advantage with regard to the emotional function for patients receiving 
noo therapy was not statistically significant. Moreover, they found patients receiving androgen 
deprivationn therapy were more likely to be satisfied with their treatment decision compared with those 
receivingg no therapy. Furthermore, the experienced overall HRQOL was worse in the treated group. 
Protractedd hormonal therapy was associated with a worse physical function and more fatigue, 
comparedd with patients receiving no therapy. In a longitudinal study in patients treated with maximal 
androgenn blockade (MAB), Stone et al showed that, in comparison with baseline assessment, fatigue 
increasedd significantly after 3 months of treatment [15]. Moreover, MAB was associated with a 
reductionn in voluntary muscle function, loss of muscle bulk, and a decline of virilit y and potency [15]. 
Thee disease progression in patients receiving no therapy is, interestingly, translatable into reduced 
HRQOL.. In fact, this decrease in HRQOL was already measurable approximately one year before 
objectivee progression was observed. These patients suffered more micturation problems, fatigue, and 
losss of appetite, and they reported a worse emotional function and overall HRQOL, compared with 
patientss receiving no therapy who nevertheless remained stable. The results of a comparable study 
executedd by Knight et al were in line with these findings [19]. The comparison between the HRQOL 
off  this 'progressive' group of patients and hormonally treated patients produced no differences for any 
off  the function or symptom scales, besides less micturation problems occurring in the treated group 
andd a better sexual function occurring in the non-treated group. However, the decline in HRQOL 
causedd by the disease progression was not worse when compared with the declined HRQOL caused by 
thee androgen deprivation. 
Thiss study has several limitations. First, pre-treatment assessments are not available and therefore 
statisticall  adjustments for pre-treatment general and disease-specific HRQOL could not be performed. 
Second,, only 52% of the patients were randomized. On the other hand, analyses showed that both 
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groupss were comparable regarding age, tumor stage, tumor grade and PSA at time of diagnosis. Third, 
patientss participating in the present study are all white and thus results may not be generalizable to 
patientss of other ethnicities. Fourth, although not a real limitation of the present study, we realize that 
thiss study doesn't address the possible late morbidity (fractures and neurological disorders) which 
mightt be related to deferred hormonal treatment. Longer follow-up time is needed to discern the 
impactt of possible late morbidity on HRQOL. Despite these limitations we believe that the results of 
thiss study do contribute to a better understanding of the impact of androgen deprivation on the 
HRQOLL in this particular group of patients. 
Inn conclusion, the present study confirms the negative impact of androgen deprivation therapy on 
severall  HRQOL parameters, whereas the only advantage is a better urinary function. The duration of 
survivall  was similar, whether hormonal treatment was started immediately or not. Nowadays, with 
patients'' preferences playing an increasingly important role in therapeutic decision making, physicians 
shouldd be aware of this negative impact; they ought to inform the patients on this, as well as on other 
relevantt issues, like time to progression, survival, and long-term side effects of hormonal treatment. 
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Tabicc 1: Quality of lif e assessment in lymph node positive prostate cancer patients receiving 
noo therapy versus patients who receive hormonal treatment. First assessment 
andd second assessment one year later. 

Qualit yy of lif e scale 

Physicall  function 

Rolee function 

Emotionall  function 

Cognitivee function 

Sociall  function 

Overalll  Quality of Life 

Fatigue e 

Pain n 

Energy y 

Erectilee dysfunction 

Sexuall  interest 

Sexuall  activity 

Sexuall  pleasure 

IPPS S 

Hott flushes 

FirstFirst assessment 
(66 months after diagnosis) 

Noo therapy 
(n=45) ) 

scoree / SD 

94 4 

95 5 

96 6 

94 4 

96 6 

86 6 

11 1 

7 7 

18 8 

1,2 2 

0,8 8 

1,2 2 

0,7 7 

7,9 9 

2,3 3 

11 1 

15 5 

6 6 

10 0 

10 0 

12 2 

14 4 

12 2 

26 6 

0,5 5 

0,8 8 

1.3 3 

0.9 9 

6,5 5 

5,6 6 

Hormonall  th. 
(n=31) ) 

scoree SD 

89 9 

90 0 

87 7 

91 1 

92 2 

79 9 

17 7 

12 2 

29 9 

1,8 8 

1,7 7 

2,7 7 

2.2 2 

7,7 7 

37,0 0 

18 8 

20 0 

13 3 

13 3 

16 6 

18 8 

20 0 

22 2 

30 0 

0,4 4 

1.1 1 

0,9 9 

1,2 2 

5,3 3 

13,2 2 

pp Value 

0,160 0 

0,206 6 

<0,001* * 

0.342 2 

0.196 6 

0,050* * 

0,112 2 

0,221 1 

0,100 0 

<0,001* * 

<0,00I* * 

<0,001* * 

<0,001* * 

0,896 6 

<0,001* * 

SecondSecond assessment 
(188 months after diagnosis) 

Noo therapy 
(n=34) ) 

scoree SD 

94 4 

90 0 

93 3 

91 1 

96 6 

83 3 

9 9 

9 9 

21 1 

1,2 2 

1.0 0 

1,2 2 

0,8 8 

9,0 0 

3.1 1 

11 1 

24 4 

11 1 

14 4 

1! ! 

14 4 

15 5 

19 9 

27 7 

0.4 4 

0.9 9 

1,2 2 

1,0 0 

6.5 5 

4.6 6 

Hormonall  th. 
(n=27) ) 

scoree SD 

86 6 

88 8 

87 7 

92 2 

89 9 

76 6 

22 2 

8,6 6 

30 0 

1,7 7 

2,2 2 

2,4 4 

2.3 3 

8,8 8 

39,1 1 

17 7 

24 4 

14 4 

12 2 

18 8 

19 9 

23 3 

14 4 

30 0 

0,5 5 

0,9 9 

U U 

1,2 2 

7,4 4 

31,5 5 

pp Value 

0,043* * 

0,692 2 

0,086 6 

0,711 1 

0.101 1 

0,130 0 

0,021* * 

0,993 3 

0,215 5 

<0,001* * 

<0,001* * 

<0,001* * 

<0,001* * 

0,917 7 

<0,001* * 

SD== standard deviation; IPSS= international prostate symptom score; th = therapy; *=significant differences 
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Tablee 2: Quality of life assessment in lymph node positive prostate cancer patients. Assessments 
off  patients receiving no therapy who remained stable compared with the assessments of 
patientss receiving no therapy who developed progressive disease the subsequent year. 

Qualityy of life scale 

Physicall  function 

Rolee function 

Emotionall  function 

Cognitivee function 

Sociall  function 

Overalll  Quality of Life 

Fatigue e 

Pain n 

Appetitee loss 

Energy y 

Erectilee dysfunction 

Sexuall  interest 

Sexuall  activity 

Sexuall  pleasure 

IPPS S 

Hott flushes 

Stable e 
(n=46) ) 

score e 

93 3 

91 1 

95 5 

94 4 

94 4 

86 6 

11 1 

8 8 

1 1 

20 0 

1,2 2 

0,8 8 

1,1 1 

0,9 9 

7,9 9 

2,3 3 

SD D 

12 2 

22 2 

7 7 

9 9 

12 2 

13 3 

14 4 

15 5 

5 5 

29 9 

0,4 4 

0,8 8 

1,2 2 

0,9 9 

6.3 3 

5,6 6 

Progressive e 
(n=24) ) 

scoree SD 

888 17 

877 28 

877 13 

877 17 

866 20 

711 17 

233 25 

100 21 

100 15 

377 35 

1,33 0,6 

1,55 1,2 

1,55 1,3 

1,22 1,1 

12,99 8,5 

2,00 4,1 

pp Value 

0,232 2 

0,613 3 

0,017* * 

0,123 3 

0,125 5 

0,006* * 

0,048* * 

0,673 3 

0,004* * 

0,092 2 

0,331 1 

0,039* * 

0,250 0 

0,228 8 

0,025* * 

0,736 6 

SD== standard deviation; IPSS= international prostate symptom score; *=significant differences 
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Abstract t 

Ojectives:Ojectives: The optimal- palliative- treatment in patients with advanced hormone resistant prostate 
cancerr (AHRPC) is investigational. We studied the effect of Epirubicin combined or not combined 
withh Medroxy Progesterone Acetate (MPA) in this particular patient group. The aim of the study was 
too investigate the feasibility of quality of life measurement and to ascertain whether MPA added to 
Epirubicinn produces a better quality of life than Epirubicin alone. 

Methosa:Methosa: Of the 28 randomised patients with symptomatic AHRPC, 26 were eligible. Fourteen of 
themm received Epirubicin intravenous lOOmg/sqm every three weeks in combination with MPA orally 
5000 mg twice daily. 12 patients received Epirubicin alone. For the quality of life assessment the 
Rotterdamm Symptom Checklist (RSCL) was used. Toxic side effects of chemotherapy were assessed 
byy the 'WHO' criteria. Subjective response includes performance status and pain score. 

Results:Results: Compliance to complete QOL questionnaires was high (87,5%). With regard to the quality of 
lif ee domains studied, none of the patients, irrespective of their treatment, experienced an improvement 
inn their quality of life. Moreover, after 12 and 24 weeks patients in both treatment arms experienced 
significantt worsening of physical symptom distress when compared to study entry. Toxicity was 
moderatee to severe. Biochemical response (drop of PSA by more than 50%) was observed in 5 out of 
266 patients (19,1%) and subjective response in 7 out of 26 patients (26,9%). The median survival for 
alll  patients was 30 weeks. There was no statistically significant difference between the two treatment 
arms.. Performance status and the global quality of life as judged by the patients themselves are 
associatedd with duration of survival. No relation was found between initial observed subjective 
responsee and survival. 

Conclusion:Conclusion: The feasibility to measure QOL in patients with symptomatic AHRPC is demonstrated in 
thee present study. Subjective and biochemical response was observed in both treatment arms, but this 
wass not translatable in improved measured QOL domains. 
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Introductio n n 
Treatmentt of advanced, hormone resistant prostatic cancer (AHRPC) is investigational. Of the thera-
peuticc modalities examined in this particular patient group none demonstrated a consistent increase in 
overalll  survival. When objective response is unlikely, the main goal should be to reduce symptoms or, 
moreover,, to improve the quality of life. 
Amongg the examined modalities are studies with Epirubicin, an anthracycline, and studies with 
Medroxyy Progesterone Acetate (MPA), a progestational agent. From previous data it may be 
concludedd that as well Epirubicin as high-dose MPA may be of benefit in improving the quality of lif e 
off  symptomatic patients with AHRPC [1-5]. We designed a study to investigate whether the 
combinationn of the two mentioned modalities is additive or even synergistic in this respect and feasible 
inn clinical practice. In the original design, 112 randomised patients had to be recruited in order to 
detectt a 25% improvement of any quality of life domain. This target was not achieved in the aimed 
timee frame. In retrospect, the reason for this small recruitment might be due to the very comprehensive 
protocol,, asking continuous efforts of the participating physicians. Moreover, executing this protocol 
inn general practice was time-consuming. Finally, about two out of three patients refused to participate 
afterr having taking notice of the investigational therapeutic approach as stated in the patients-
information.. However, although the recruitment was poor, enough data were collected to demonstrate 
thee feasibility of quality of life assessment in this poor prognostic patient population. The second 
objectivee was to evaluate the tolerance, the objective and subjective response rate, as well as the 
durationn of survival in both treatment arms. 

Materia ll  and Methods 
AA total of 28 patients with AHRPC were enrolled in this prospective randomised study initiated in 
19933 and closed in 1996, comparing the effects of Epirubicin in combination with Medroxy 
Progesteronee Acetate (MPA) versus Epirubicin alone. Two of the 28 patients were not evaluable due 
too patient withdrawal, one before starting the definitive treatment and one after receiving one cycle 
Epirubicinn plus MPA. The remaining 26 patients were evaluable with respect to all the study 
objectives.. All patients were previously treated with orchiectomy, and at the moment of study-entry 
theyy were all symptomatic (skeletal pain; WHO pain score >1 and/ or a decreased performance status 
WHOO grade >1; see table 1) and showed disease progression despite hormonal treatment. To be 
eligiblee for the study patients should have had a life expectancy of at least 3 months, adequate liver, 
renal,, cardiac, and bone marrow function and should have had no previous cytotoxic treatment. WHO 
performancee status had to be 1-3. At randomisation, the minimisation method was performed [6]. 

Treatment Treatment 
Treatmentt arm 1: Epirubicin in combination with MPA. Epirubicin is administered intravenously at a 
dosee of 100 mg/nr every three weeks. MPA is administered orally at a dose of 500 mg twice daily 
(beforee breakfast and diner). 
Treatmentt arm 2: Epirubicin alone is administered in the same dose schedule as in treatment arm 1. 
Patientss with an objective response or no change, with stable performance status and experiencing no 
otherr reasons to discontinue, will be maintained on treatment for a maximum of 6 cycles. 
Chemotherapyy was only given if serum concentrations of WBC's were greater than 4.0 x 10'' , 
granulocytess greater than 2.0 x 109, and platelets greater than 100 x 10''. Blood cell counts were 
performedd on day 14 of all cycles. If serum concentrations were below the required levels, 
administrationn was delayed, for a maximum of two weeks, until these values were exceeded. When 
thesee levels are not reached in time patients go off study. If treatment is delayed but recovery 
occurred,, the dose of Epirubicin was reduced to 75 mg/sqm for the following and all subsequent 
cycles.. Likewise, the dose was reduced to 75 mg/sqm Epirubicin in case of haematological or liver 
toxicityy or when unacceptable (WHO grade 3 or 4) non-haematologicat toxicity (except alopecia) 
occurred.. Patients are taken off study when there is any evidence of cardiac or lung toxicity, allergic 
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reactionn or any other toxicity likely to be life threatening and thought to be due to the investigational 
drugs. . 

AssessmentAssessment of outcome 
Patientss were examined according to protocol at 3-weekly intervals during treatment and thereafter at 
6-weeklyy intervals, until progression occurred or withdrawal took place for any other reason. Toxic 
sidee effects of chemotherapy were assessed by WHO criteria [7]. 
Thee Rotterdam Symptom Checklist (RSCL) was used to assess the effects of disease and treatment on 
health-relatedd quality of life. The RSCL was validated originally in a Dutch study [8]. Further validation 
studiess have sustained the reliability and validity of this instrument [9]. It is a self-support measure 
originallyy covering 4 domains: physical symptom distress, psychological distress, activity level, and 
overalll  global quality of life. It has been proven that it is possible to specify subscales within the 
experiencedd physical symptom distress. For this study we used 5 scales; (a)physical symptom distress , 
scoringg general symptoms of cancer patients such as nausea, tiredness, lack of energy, shortness of 
breath,, loss of hair and so on, totally 13 items, (b) urological symptom distress, scoring specific 
urologicall  symptoms such as micturition problems and sexual functioning, totally 5 items, (c) 
psychologicalpsychological distress,! items, (d) activity level, scoring activities such as go shopping, walk out of 
doors,, climb stairs and so on, totally 8 items and (e) global quality of life, 1 item. Except the global 
QOLL scale, which is scored on a 7 point Likert type scale range from 1 (excellent) to 7 (very poor), the 
otherr scales are scored on a four point Likert type rating scale. The scores given here are 1 (not at all), 2 
(aa little), 3 (quite a bit) and 4 (very much). The scale scores are obtained by summating scores of 
individuall  items, meaning the higher the score, the higher the level of burden or impairment. 
Wee choose for RSCL because it is a relatively concise instrument, easy to fill  out by the patients 
themselvess and originally designed and validated in the Dutch language. Three categories to assess 
QOLL were defined: ( I ) improvement, defined as a decrease of at least 25% of the total sum of the scores 
inn the subcategories, (2) deterioration, defined as an increase of at least 25% of the total sum of the 
scoress of the subcategories and (3) no change, defined as all situation not listed under improvement or 
deterioration. . 
Thee second objective of this study was to evaluate the subjective response. The assessment of 
subjectivee response includes performance status and pain score. Objective progression was defined 
accordingg to the EORTC criteria [10]. Biochemical progression was defined as an increase of PSA 
valuee >50%. In case of subjective or objective progression, further protocol treatment had to be 
discontinued.. If only biochemical progression occurred, treatment had to be continued. QOL 
measurementss were performed as long as patients were under study. 

MissingMissing data 
Thee scales of the RSCL are constructed in that way that items belonging to a scale have high 
intercorrelation.. Therefore, it is possible to substitute values for missing data using the personal (sub) 
scalee mean. If a patient failed to answer 20% or fewer items for a scale, his score for that scale was 
calculatedd as the mean of the remaining items. If the patient left blank more than 20% of the items, his 
totall  score for that particular assessment time was considered missing. 

Statistics Statistics 
AA non-parametric test (two related samples test — Wilcoxon signed ranks test) was used for the intra-
groupp analyses between different points of time in order to detect changes in quality of lif e parameters 
ass a function of time. Survival analysis was performed by means of the Kaplan-Meier method. 
Comparisonn of the duration of survival curves between the two treatment arms was performed by 
meanss of the log-rank test. Also associations between baseline characteristics and survival duration 
weree assessed by the log-rank test. 
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Results s 
BaselineBaseline Characteristics 
Characteristicss of the patients at entry on the study are listed in table 1. All 28 patients are listed 
(intentionn to treat). Patients were well balanced in both groups. 

QualityQuality of life assessment 
Overalll  compliance of the completion of the QOL questionnaires was high with 87.5%. Assessment 
wass performed at baseline, during treatment every 3 weeks and thereafter every 6 weeks until patients 
weree taken off study. According to this schedule the expected number of returned completed 
questionnairess was 179. Finally, the number of returned and completed questionnaires was 157. 
Baselinee assessment was available of 25 patients. So, only the results of the questionnaires of these 
patientss were taken into account. Baseline assessment and assessments at 6 (after 2 cycles), 12 (after 4 
cycles),, and 24 (6 cycles finished) weeks after the start of treatment were used for analyses. 
Compliancee of the questionnaires used for analyses was 89% (79 of the expected 89 questionnaires 
returned).. Patient groups were considered too small for meaningful statistical comparison of treatment 
arms.. However, the changes of QOL parameters in time within the particular group were analysed. For 
alll  figures counts that the higher the score, the higher the level of burden or impairment. After 12 and 
244 weeks an increase in the experienced physical symptom distress in both groups was observed when 
comparedd with baseline. This difference was statistical significant (respectively /?=0,042 and p= 
0.015).. No significant differences were found with respect to the experienced psychological distress, 
thee activity level, the global quality of life and the urological symptom distress. None of the patients 
showedd a statistical significant improvement (figure 1) and, moreover, none of the patients showed 
improvementt according to the protocol definition. 

TherapyTherapy and toxicity 
Treatmentt arm 1 
Thee 12 patients randomised to Epirubicin alone received 54 cycles with a median of 5 (range 1 to 6), 7 
patientss received all 6 cycles. The remaining 5 patients did not complete the treatment of six cycles, 
becausee of disease progression (two patients), haematological toxicity (two patients) and in one patient 
becausee of intolerable side effects (nausea and vomiting). 

Treatmentt arm 2 
Patientss randomised to Epirubicin plus MPA received 58 cycles with a median of 4 (range 1 to 6). Five 
outt of 14 patients completed the planned 6 cycles. Five patients discontinued treatment earlier because 
off  disease progression. Of the remaining four patients three had no further therapy because of toxicity 
(onee of them died most likely due to cardiac toxicity grade 4) and in one patient the dose was reduced 
afterr 3 cycles because of haematological toxicity, with the reduced dose he completed the remaining 
cycles.. From 95 out of 112 cycles (84,8%) adequate assessment of toxicity was performed. 
Neutropeniaa and alopecia were the most frequent assessed side effects. Totally in 16 patients severe 
toxicityy (grade 3 or 4) was observed; in both treatment arms in 8 patients (table 2 and table 3). 

ResponseResponse to therapy 
Overalll  biochemical response was observed in 5 out of 26 patients (19.2%; 95% confidence interval 
12,8%% - 30,1%). Subjective response six weeks after the start of treatment was seen in 7 (3 treated 
withh Epi alone and 4 with Epi + MPA) out of 26 patients (26.9%; 95% confidence interval 17,2% -
38,6%),, four of them had a reduction of performance status and pain score, 2 had only a reduction of 
thee pain score and one had only a reduction of the performance status. Four out of 26 (15.4%; 95% 
confidencee interval 9,6% - 29,0%) were subjectively progressive and 15 patients were stable. 
Afterr 12 weeks, only 2 patients showed a subjective response, both had a reduction of the performance 
scalee by 1 point. Finally, all patients became progressive and died. 
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Theree were no statistical significant differences between both treatment groups with respect to the 
survival.. The overall median survival was 30 weeks (95% confidence interval 11-39 weeks). 
Performancee status and the global quality of lif e as judged at baseline by the patient himself were 
identifiedd as predictors of survival duration. Duration of survival was not significantly associated with 
baselinee PSA, creatinine, haemoglobin, alkaline phosphatase, pain score and the other quality of lif e 
parameterss as assessed in the present study. Moreover, no relation was found between initially 
observedd subjective response and survival. 

Discussion n 
Withh a median survival of 10 months or less, prognosis is poor in hormone resistant patients [11]. The 
resultss of second-line treatment in terms of traditional outcome indicators are disappointing. The gain 
off  second-line strategy with respect to survival is nil or minimal. It is among other things, for this 
reasonn that there is interest in the impact of second-line treatment on the health-related quality of lif e 
parameterss [12]. Quality of lif e assessment in this particular patient group is important. Patients may 
preferr a relatively good quality of lif e for the given time to a longer survival to any price. Thus 
wheneverr second line treatment is discussed, the impact of quality of lif e has to be considered and 
shouldd be part of the outcome parameter to be measured. For this purpose it is preferable to use 
questionnairess of which the validity and reliability have been proven in previous studies. To measure 
whetherr the QOL is improved by the treatment given is one of the primary objectives in the present 
study.. Compliance of the completion of questionnaires during study is often poor [13]. It is argued 
thatt this is inherent to the studied patient population. In the present study the overall 87.5% 
compliancee is high. Just one institute included most patients, having a good personal relationship with 
thee patients. This in combination with, if needed, repeated reminders, by mail or telephone, to fill  in 
thee self-assessment questionnaire may have contributed to the high compliance. Moreover, patients 
nott showing up were called by phone and an ambulance was arranged to transport them to the hospital 
iff  necessary. For the QOL assessment in this study the RSCL was used. None of the patients 
experiencedd a significant improvement in the measured quality of lif e domains. 
Toxicityy was moderate. After 80% of the cycles grade 2-3 alopecia occurred. It turned out that this 
severelyy influenced the experienced physical symptom distress in a negative way. Although heart 
failuree was not so frequently observed as by Anderstrom et al in their study, in our study there was one 
drug-relatedd death due to irreversible cardiac failure [14]. Hemes et al studied 24 patients with 
hormonee resistant prostate cancer who were treated with Epirubicin 100 mg/trr every third week up to 
aa cumulative dose of 500 mg/trr combined with estramustine phosphate. They observed a subjective 
responsee {pain score, performance status) in 7 patients (29.1%) [3]. Results in the present study were 
comparablee with an overall 26.9% subjective response. We found no correlation between biochemical 
responsee and subjective response. Further analysis with respect to the quality of lif e assessment of the 
77 patients who had a subjective response, showed no improvement of any of the quality of lif e 
subscales.. Hence, there was a subjective response, this was not translated into a better quality of life. 
Maybee due to the limited sample size, the premise that a reduction of pain and an improved 
performancee status are associated with a better quality of life, could not be sustained 
Furthermore,, we looked for factors associated with duration of survival. Like in an earlier study in 
patientss with lymphnode positive prostate cancer in the present study global quality of lif e by patients 
self-assessmentt was identified as prognostic factors for progression [15]. Patients, who scored their 
qualityy of lif e at study-entry relatively low (>3 on Likert scale) had a significant shorter duration of 
survivall  compared with patients, who scored their own quality of lif e higher. This confirmed the 
observationn by Tannock et al., who found a correlation between self-assessed global quality of lif e and 
durationn of survival [16]. It is known that physicians tend to underestimate subjective morbidity and 
thereforee assessed the patient's performance and quality of lif e better than they were in reality [13]. 
Thesee facts clearly demonstrate that carefully listening to a patient tells a physician more about 
prognosiss than his own judgement or several laboratory results. Moreover these results confirm the 
statementt that assessment of quality of lif e parameters could be relevant in daily clinical practice [12]. 
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Inn the present study, performance status at study entry turned out to be prognostic for the duration of 
survival. . 

Conclusions s 
Survivall  data in the present study in this poor prognostic patients group did not differ from those in 
otherr comparable studies. Toxicity of the studied regimens was moderate to severe. With the schedule 
appliedd Epirubicin combined or not combined with MPA, did not improve the quality of life of the 
studiedd patients. However, it cannot be ruled out that further deterioration was prevented. 
So,, although in the present study subjective and biochemical response was observed, this was not 
translatablee in an improvement of measured QOL domains. 
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Tablee 1: Characteristics of patients at study entry. 

variablee Epuribicin Epirubicin + MPA Total 
nn =  1 3 n=1 5 n=2 8 

Age e 
median n 
interquartilee range 

SerumSerum concentrations 
PSAA (ug/L) 
median n 
interquartilee range 

Alkalinee phosphatase 
median n 
interquartilee range 

Creatinine e 
median n 
interquartilee range 

Hemoglobin n 
median n 
interquartilee range 

Performancee status 
0 0 
1 1 
2 2 
3 3 
4 4 

Painn score 
0 0 
1 1 
2 2 
3 3 
4 4 

Qualityy of life assessment 
physicall  symptom distress 
median n 
interquartilee range 

urologicall  symptom distress 
median n 
interquartilee range 

psychologicall  distress 
median n 
interquartilee range 

globall  quality of life 
median n 
interquartilee range 

activityy level 
median n 
interquartilee range 

65 5 
63-69 9 

274 4 
140-493 3 

291 1 
104-850 0 

65 5 
60-88 8 

7.5 5 
6.9-7.9 9 

0 0 
8 8 
5 5 
0 0 
0 0 

I I 
0 0 
2 2 
10 0 
0 0 

17 7 
14-23 3 

10 0 
8-- 11 

16 6 
14-- 19 

3 3 
2-5 5 

24 4 
17-31 1 

69 9 
60-75 5 

161 1 
622 - 456 

384 4 
231-529 9 

86 6 
72-113 3 

7.2 2 
6.6-8.1 1 

0 0 
8 8 
6 6 
1 1 
0 0 

0 0 
1 1 
6 6 
7 7 
1 1 

18 8 
15-23 3 

12 2 
9-- 13 

17 7 
13-22 2 

4 4 
2 -5 5 

27 7 
211 -31 

68 8 

62-7 0 0 

224 4 

89-45 5 5 

384 4 

152-63 8 8 

78 8 
63-9 9 9 

7. 4 4 
6.7-7. 9 9 

0 0 
16 6 
11 1 

17 7 
1 1 

18 8 
16 6 

11 1 
8--

17 7 
14 4 

4 4 
2--

25 5 
18 8 

-- 22 

13 3 

-21 1 

5 5 

-31 1 
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Tablee 2: Toxicity data - Epirubicin 
(%% of cycles after which toxicity was observed) 

Neutropenia a 
Anemia a 
Thrombocytopenia a 
Pulmonary y 
Feverr with drug 
Cutaneous s 
Hair r 
Infection n 
Oral l 
Nausea/vomiting g 
Diarrhoea a 
Cardiacc function 
Peripherall  neurotoxicity 
Constipation n 

0 0 

11.8 8 
16.7 7 
2.4 4 

95.2 2 
85.7 7 
100 0 
4.7 7 

85.5 5 
71.4 4 
45.3 3 
90.5 5 
100 0 
100 0 

61.9 9 

1 1 

26.2 2 
33.6 6 
0 0 
0 0 
0 0 
0 0 
9.5 5 
7.1 1 

26.2 2 
23.8 8 
2.4 4 
0 0 
0 0 

21.4 4 

Grade e 

2 2 

42.9 9 
40.0 0 
0 0 
4.8 8 

14.3 3 
0 0 

31.0 0 
7.1 1 
0 0 

21.4 4 
7.1 1 
0 0 
0 0 

11.9 9 

3 3 

14.3 3 
6.7 7 
2.4 4 
0 0 
0 0 
0 0 

54.8 8 
0 0 
2.4 4 
9.5 5 
0 0 
0 0 
0 0 
4.8 8 

4 4 

4.8 8 
3.3 3 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

Tablee 3: Toxicity data. Epirubicin + Medroxyprogesteroneacetate 
(%% of cycles after which toxicity was observed) 

Grade e 

Neutropenia a 
Anaemia a 
Thrombocytopenia a 
Pulmonary y 
Feverr with drug 
Cutaneous s 
Hair r 
Infection n 
Oral l 
Nausea/vomiting g 
Diarrhoea a 
Cardiacc function 
Peripherall  neurotoxicity 
Constipation n 

13.6 6 
14.1 1 
100 0 
79.5 5 
90.9 9 
97.7 7 
4.5 5 

88.7 7 
41.6 6 
68.2 2 
88.7 7 
95.4 4 
81.9 9 
56.8 8 

25.0 0 
24.8 8 
0 0 

15.9 9 
0 0 
0 0 
1.4 4 
4.5 5 
2.3 3 

15.9 9 
6.8 8 
0 0 

13.6 6 
27.3 3 

31.8 8 
47.2 2 
0 0 
2.3 3 
9.1 1 
2.3 3 

52.3 3 
6.8 8 
2.3 3 
9.1 1 
4.5 5 
0 0 
4.5 5 

13.6 6 

27.3 3 
13.9 9 
0 0 
2.3 3 
0 0 
0 0 
31.8 8 
0 0 
0 0 
6.8 8 
0 0 

2.3 3 
0 0 
0 0 

2,3 3 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
2.3 3 
0 0 
2.3 3 
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Score e 

actlev v 

Qualityy of life domain 

Figuree 1 : Results of the assessment of the five measured quality of life domains. Base-line (25 
patients)) as well as the results after 6 (23 patients) , 12(18 patients) and 24 (13 patients) weeks are 
shown,, phys = physical symptom distress; psych = psychological distress; actlev = activity level; 
gqolgqol = global quality of life ; urols = urological symptom distress. Assessment of the 'physical 
symptomm distress' after 12 and 24 weeks shows significant worsening. Furthermore no statistical 
differencess were found. 
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Abstract t 

Objectives:Objectives: To compare the effect on the health related quality of life (HRQOL) of Epirubicin 
lOOmg/nrr (EpilOO) administered in a 4-weekly intravenous regimen with that of Epirubicin 25 mg/nr 
(Epi25)) administered in a weekly intravenous regimen in patients with hormone resistant prostatic 
cancer.. Moreover subjective and objective responses as well as the disease specific survival were 
studied. . 

PatientsPatients and Methods: 87 patients took part in this randomized study of who 79 patients (38 Epi25 
andd 41 EpilOO patients) finally were evaluable. For the assessment of the HRQOL, the EORTC-QLQ-
C300 was used. Subjective, biochemical and bonescan responses were monitored. Toxic side effects of 
chemotherapyy were assessed by WHO criteria. HRQOL assessment and monitoring were performed 
beforee treatment and every four weeks after the start of treatment 

Results:Results: None of the patients in the Epi25 group, nor in the EpilOO group experienced a change in 
thee overall HRQOL or in any of the HRQOL function scales. Statistically significant changes were 
onlyy found in the HRQOL symptom scales. Compared with baseline, patients treated with Epi25 
reportedd less pain during the first 3 months. Patients treated with EpilOO reported more dyspnoea after 
44 weeks, whereas after 8 weeks they experienced less pain, less insomnia but more toss of appetite 
comparedd with the assessment at baseline, in both arms the toxicity was comparable, except for a 
statisticallyy significant difference in WHO grade 11—IE1 alopecia in 82% in the EpilOO group versus 
31%% in the Epi25 group. There were no significant differences between the two treatment arms with 
respectt to response rates and disease specific survival. 

Conclusions:Conclusions: Both therapeutic regimens showed comparable response rates. However, the observed 
responsess did not result in an improved HRQOL. This observation is in line with other studies using 
singlee agent Epirubicin. Therefore, Epirubicin, as single agent therapy, should not be used in future 
treatmentt of patients with advanced hormone resistant prostate cancer anymore. 

Keywords:Keywords: Prostate cancer, Hormone resistant, Health Related Quality of Life, Epirubicin. 
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Introductio n n 
Thee optimal treatment of advanced hormone resistant prostatic cancer (AHRPC) is still under 
investigation.. None of the therapeutic modalities examined in this particular patients group 
demonstratedd a consistent increase in overall survival. When an objective response is unlikely, the 
mainn goal should be to reduce symptoms or to improve the health related quality of life (HRQOL). 
Previouss studies have reported Doxorubicin and its derivative Epirubicin to be effective in the 
treatmentt of AHRPC [1-7]. Several schemes were used: weekly low dosage schemes or 3-4 weekly 
higherr dosage schemes. Partial responses are reported in 12-38% and symptomatic relief in 52-87% of 
thee patients. However, it has been demonstrated that physicians tend to underestimate the symptoms 
andd their burdens experienced by AHRPC and that patients anonymously rate their symptoms worse 
ass compared with a non-anonymous assessment [8,9]. Moreover, changes in symptoms are not always 
causallyy correlated to the experienced HRQOL [6,10]. As a result, the outcome of the Epirubicin 
studiess concerning the symptomatic relief must be interpreted with some caution. The best way to 
investigatee the effect of a treatment on symptoms and on HRQOL, is to use self-administered 
validatedd questionnaires. Although the main therapeutic goal in AHRPC should be improvement of 
HRQOL,, there is, to our knowledge, only one study in which the effect of Epirubicin on HRQOL was 
investigatedd on a methodologically sound basis [6]. We herein report the results of a study designed to 
comparee the effects on HRQOL of Epirubicin administered in a 4-weekly versus a weekly intravenous 
(iv)) regimen. 

Patientss and Methods 
Patients Patients 
AA total of 87 patients were entered in this prospective randomized trial initiated in December 1991 
andd closed in November 1997. Primary objective was to study the impact on HRQOL, secondary 
endpointss include subjective, biochemical, and bonescan response as well as the disease specific 
survival.. Four patients in each treatment group were not evaluable for response because of insufficient 
dataa being available, leaving 79 patients evaluable for the study objectives. Eligibilit y criteria 
includedd histologically or cytologically proven metastatic carcinoma of the prostate with evidence of 
overalll  progression after hormonal therapy. Patients were symptomatic with an initial WHO pain-
scoree >2 and/or had bidimensionally measurable metastatic lesions. Expected survival was >3 months 
andd the WHO performance status was <2. The initial white blood cells count (WBC's) was > 
4.0xlOlVLL and platelets count (PLT's) was >100><107L. Adequate renal and liver functions were 
evidencedd by a serum creatinine of <150 umol/L and serum bilirubin <35 umol/L, respectively. No 
previouss cytotoxic treatment except for Estramustine phosphate was allowed. Other exclusion criteria 
comprisedd the absence of manifest heart failure (NYHA class IIl-IV) , active infection, and expected 
difficultyy in follow-up. Concomitant treatments with anti-androgens, estrogen's, drugs with 
androgenicc properties such as Cimetidine or Spironolactone or corticosteroids were not allowed. If 
patientss use this kind of medication , they must have stopped it for at least three months before study 
entryy was allowed. Informed consent was mandatory. All patients initially treated with a LHRH 
agonistt had to continue this therapy. Patients were randomized using the minimization method. 
Stratificationn was performed by institution, WHO-performance status, prior treatment with 
Estramustinee and the absence or presence of measurable disease and/or symptomatic pain. 

Treatment Treatment 
Onee group received Epirubicin administered iv at a weekly dose of 25 mg/m2 (Epi25) and the other 
receivedd a dose of 100 mg/m2 Epirubicin every 4 weeks (EpilOO). Treatment was postponed for a 
maximumm of two weeks in case WBC's <4.0xlO''/L, granulocytes count <2.0*10'/L or PLT's 
<100X10'7LL whereafter patients went off-study if these levels did not return to normal. In case of 
treatmentt delay due to a depressed blood count or when the nadir blood count (determined on day 14 
off  the cycle) was <1.0*I07L for total WBC's, <0.5*I07L for granulocytes or <50*107L for PLT's, 
patientss in the EpilOO group were consequently treated with a reduced dose of 75 mg/nr. If the serum 
bilirubinn of patients rose between 35 and 50 umol/L, the dose was reduced to 50%, whereas above 
50(imol/L,, the dose was withheld. Patients displaying subjective, biochemical, and/or objective 
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responsee or no change were maintained on treatment for a maximum of 24 weeks {cumulative dose 
6000 mg/m2). Treatment was discontinued in case of objective and/or combined subjective and 
biochemicall  progression, the request of the patient or at the discretion of the investigator. 

AssessmentAssessment of Outcome 
Patientss were examined according to protocol at 4-weekly intervals during treatment and thereafter at 
8-weeklyy intervals until progression occurred or withdrawal took place for any other reason. The 
Europeann Organization of Research and Treatment of Cancer QOL Core Questionnaire C30 (EORTC-
QLQ-C30)) was used to assess the effects of disease and treatment on HRQOL. This instrument has 
beenn carefully developed in a multi-cultural setting and measures cancer specific QOL. Translations 
aree available in over 30 languages (including Dutch) and it has been shown to be valid, reliable and 
responsivee to change [1 ]] . The EORTC-QLQ-C30 consists of 30 items that list the functioning and 
symptomss of cancer patients. Six multi-item function scales are scored: physical, role, emotional, 
cognitive,, and social function and global health status/QOL. Furthermore, 9 single-item symptom 
scales/itemss are scored including fatigue, pain, dyspnoea, and gastrointestinal problems. Scales are 
accordingg to the EORTC guidelines linearly transformed: all scales range from 0-100, in which a 
higherr scale score represents a higher level of functioning. With respect to the single item 
symptom/itemm scale, a higher score indicates more symptoms or problems. Response was monitored 
onn four different levels in a fashion as advocated by Dawson and McLeod: subjective, biochemical, 
bonescann response and response in measurable lesions [12]. The assessment of subjective response 
includedd WHO performance status, types and doses of analgesics and WHO painscore. Subjective 
responsee was scored by the physician and defined as any of the following conditions: (a) 
improvementt of the painscore by at least one and no deterioration of the PS; (b) reduction of daily 
analgesicss dose with 25% and no changes in painscore and PS; (c) improvement in the PS by at least 
onee and no changes in daily analgesics use and painscore. Biochemical response was defined as a 
PSAA decrease of 50% or more from baseline confirmed by a second determination after at least 28 
dayss without any intervening value(s) of more than 50% of the baseline. Toxic side effects of 
chemotherapyy were assessed by WHO criteria [13]. 

Statistics Statistics 
AA non-parametric (Wilcoxon signed ranks) test was used for the analyses between both treatment 
armss in order to detect differences in the assessed HRQOL at different measurement points. The same 
testt was used for intra group analyses between different points of time in order to detect changes in 
QOLL parameters as a function of time. Toxicity between treatment arms was compared using the chi 
squaree test. Survival analysis was performed by means of the Kaplan-Meier method. Comparison of 
thee duration of survival curves between the two treatment arms was performed by using the log-rank 
test. . 

Results s 
BaselineBaseline Characteristics 
Characteristicss of the 79 evaluable patients at entry on the study are listed in table I. The patients 
weree well balanced in both groups. No statistical significant differences were found for any of the 
variabless scored. 

HRQOLHRQOL Assessment 
Thee compliance in the completion of the HRQOL questionnaires was moderate at 58% in the Epi25 
groupp and 67% in the EpilOO group. The baseline variables performance status, painscore and PSA 
weree compared for the groups of patients who filled out the questionnaires and those who did not 
withinn and between treatment arms. This comparison revealed no statistical significant differences. 
Assessmentt of HRQOL was performed at study entry and every 4 weeks thereafter. The compliance 
decreasedd sharply after 5 months, thus making meaningful analyses after this period impossible. 
Baselinee assessment was available for 51 out of 79 patients (65%). Only the results of the 
questionnairess of these patients were taken into account. Comparative analyses between both 
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treatmentt arms delivered statistical significant differences for the assessment after 4 weeks only. After 
44 weeks of treatment, the patients treated with EpilOO reported a better emotional, cognitive, and 
sociall  function as well as a better overall HRQOL. Moreover, they experienced less fatigue. These 
differencess disappeared after 8 weeks and also the assessments after 12 and 16 weeks showed no 
significantt differences between both groups anymore. Furthermore, the changes in HRQOL 
parameterss over time within the particular group were analysed. None of the patients treated with 
Epi255 or EpilOO experienced a change in the overall HRQOL nor in any of the HRQOL function 
scales.. Statistically significant changes were only found for the HRQOL symptom scales. Patients 
treatedd with Epi25 reported less pain at 4, 8 and 12 weeks when compared with baseline (/?=0.043, 
p=0.03p=0.03 1 andp =0.008 respectively). No other differences were observed. Patients treated with EpilOO 
reportedd more dyspnoea after 4 weeks (p =0.016). After 8 weeks they experienced less pain (p 
=0.006),=0.006), less insomnia (p =0.007) but more loss of appetite (p =0.025) in comparison with the 
assessmentt before the start of therapy. No other significant differences were observed. In both groups, 
thee changes in symptoms did not affect the experienced overall HRQOL nor any of the other HRQOL 
functionn scales. 

ResponseResponse to Therapy 
Off  33 symptomatic patients in the Epi25 group, 20 showed a subjective response (61%), while of 36 
symptomaticc patients in the EpilOO group 25 displayed subjective response (69%). Median duration 
off  subjective response was 16 and 14 weeks, respectively. Of 27 evaluable patients with an elevated 
baselinee PSA, a total of 6 patients showed a PSA-response in the Epi25 group (22%), whereas 10 out 
off  38 patients showed a PSA-response in the EpilOO group (27%). Median duration of PSA-response 
wass 33 and 21 weeks, respectively. Bonescan response was observed in 4 out of 27 evaluable patients 
withh osseous disease in the Epi25 group (15%) and in 2 out of 25 evaluable patients in the EpilOO 
groupp (8%) with a median duration of 28 and 32 weeks, respectively. In both treatment groups one 
patientt showed response in a measurable lesion; 1 out of 8 Epi25 (4%) and I out of 12 EpilOO (8%) 
patientss evaluable for measurable disease. Statistical evaluation showed none of the observed 
differencess in response percentages and duration between the two treatment groups to be statistically 
significant.. Overall response rates were subjective response 65%, biochemical response 25%, 
bonescann response 11 % and response of measurable lesions 10%. There were no statistically 
significantt differences between the two treatment arms with respect to the disease-specific survival. 
Thee median survival in the Epi25 group was 42 weeks (95% CI, 40-44) and in the EpilOO group 43 
weekss (95% CI; 36-50). 

TherapyTherapy and Toxicity (Table 2) 
Thee 38 patients randomized to Epi25 received a total of 605 cycles with a median of 14,5 cycles per 
patientt (range 4 24). Of these, 46 (7%) cycles were delayed because of leucopenia, anaemia, toxicity 
(nauseaa and vomiting) and infection. The 41 patients randomized to EpilOO received a total of 202 
cycless with a median of 5 cycles per patient (range 1-6). In the EpilOO group, 6 cycles (3%) were 
delayedd because of leucopenia, anaemia, and infection. Hematological toxicity was mild with grade 2-
33 leucopenia occurring in 10 (26%) Epi25 patients and in 11 (27%) EpilOO patients. Grade 2-3 
anemiaa was observed in 8 (21%) of the Epi25- and 14 (34%) of the EpilOO patients, while grade 2-3 
thrombocytopeniaa was not observed. Non-hematological side effects were much as expected with 
gradee 2-3 nausea and vomiting occurring in 17 (45 %) of the Epi25 patients and 22 (54%) of the 
EpilOOO patients. Leucopenia grade 1 was seen significantly more in the Epi25 group (/? =0,037) while 
alopeciaa grade 2-3 was observed significantly more in the EpilOO group (p =0,007). Grade 4 toxicity 
wass not observed and no patient died because of toxicity. On the whole, treatment was well tolerated 
inn both treatment groups although 8 patients went off-study due to toxicity because of the following 
reasons:: Epi25: leucopenia combined with an abscess in the groin; cardiotoxicity; nausea and 
vomitingg grade 3; anaemia; EpilOO: general feeling of illness with nausea and vomiting grade 3; 
stomatitis;; leucopenia; anaemia and leucopenia. Two patients in the Epi25 group refused to continue 
treatmentt for reasons not related to side effects of therapy. 
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Discussion n 
Withh a median survival of about 10 months, the prognosis in AHRPC patients is poor. The overall 
mediann survival of 42,5 weeks in the present study is in line with these figures. The results of second-
linee treatment in terms of other traditional outcome indicators aren't very encouraging neither. 
Especiallyy not with respect to the median duration of such a response. The toxicity data and response 
ratess observed in the present study are comparable with those reported with Epirubicin in other 
studiess [1,3,4,6,7]. However, it becomes clear that there is an increasing number of patients who tend 
too prefer a better HRQOL above quantity of life. The preferences of the patients will increasingly play 
ann important part in clinical decision making [14-16]. The HRQOL is even more important when 
survivall  is not substantially affected by the treatment. It is for these reasons that studies concerning 
second-linee therapeutic modalities in AHRPC should mainly focus on the effects of the treatment on 
HRQOL,, measured in a methodologically sound way. This should mean a prospective, longitudinal 
HRQOLL assessment using validated questionnaires. A PubMed search delivered only 15 articles 
reportingg on sound HRQOL studies in AHRPC. Among these are studies with Megestrol Acetate 
(MA) ,, Carboplatin, Gemcitabine, Docetaxel, Estramustine, Prednisone and Mitoxantrone [10,17-23]. 
Thee effect of a standard versus a moderately high dosage of MA was studied in 149 patients by 
Dawsonn et al [17]. They found no effect of treatment on HRQOL in both arms and concluded that 
'MAA has limited activity in AHRPC and there is no apparent dose-response correlation'. Tannock et 
all  and Osoba et al reported about the same trial studying the impact of Prednisone 10 mg daily orally 
combinedd or not combined with Mitoxantrone 12mg/nr iv every three weeks [20,23]. Treatment with 
Prednisonee plus Mitoxantrone is associated with greater and longer lasting improvement in several 
HRQOLL domains when compared with Prednisone alone. So far, this is the only study in which 
treatmentt showed a temporarily but substantial positive effect on HRQOL. Van Andel et al executed a 
studyy in 27 patients treated with Epirubicin 100mg/m: iv every three weeks combined with or not 
combinedd with Medroxy Progesterone Acetate [6]. They observed a subjective and biochemical 
response,, although these responses were not translated in an improvement in measured HRQOL 
domains.. To our knowledge, this is the only HRQOL study in AHRPC treated with Epirubicin. In the 
presentt study, HRQOL was investigated prospectively, including baseline measures using the 
EORTC-QLQ-- C30. The compliance was moderate. However, this moderate compliance was caused 
byy factors relating to the physician and not to the patient. Some physicians (centres) didn't take 
enoughh effort in getting the questionnaires tilled out by the patients. As a result a few centres 
participatingg in this study reached a compliance of about 100% while other centres in fact did not 
participatee in the HRQOL part of the study. This phenomenon is observed in other multicentre studies 
ass well[24]. In order to evaluate whether selection bias occurred in our groups of patients, we 
comparedd the groups of patients who filled out the questionnaires and those who did not within and 
betweenn both treatment arms using the variables performance status, painscore and PSA. There were 
noo statistically significant differences indicating that the results of the HRQOL assessments truly 
evaluatee the impact of the treatment on HRQOL. Patients treated with Epi25 reported less pain during 
thee first three months. Patients treated with EpilOO only reported less pain in the second month. 
Furthermore,, no changes in the overall HRQOL of any of the function scales were observed in both 
arms.. Again, observed responses and decreased pain didn't result in an improved HRQOL in the 
experiencee of the patients themselves. Therefore, among others, based on the results of this study 
theree is according to our opinion no place for Epirubicine as monotherapy. Of all treatment 
modalitiess studied until now in this particular patient group only Prednisone as monotherapy and the 
combinationn of Mitoxantrone and Prednisone showed a substantial positive effect on the HRQOL [25] 
[26].. Because the combination therapy is superior, this regimen should be considered as the standard 
therapyy in AHRPC. 

Conclusions s 
Thee two studied Epirubicin regimens showed comparable response rates. However the observed 
responsess did not result in an improved HRQOL. This observation is in line with other studies using 
singlee agent Epirubicin. Therefore Epirubicin, as single agent therapy, should not be used in future 
treatmentt of patients with AHRPC anymore. To date, the combination of Mitoxantrone and 
Prednisonee can be considered as standard therapy in AHRPC. 
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Tablee 1: Baseline patient characteristics by treatment arm 

Variable e 
Evaluablee patients 

25mg/m2/week k 
(n=38) ) 

100mg/m744 weekly 
(n=41) ) 

Meann age 
(range) ) 
WHOO PS 

0 0 
1 1 
2 2 

Painn score 
0 0 
1 1 
2 2 
3 3 
4 4 

HBB (mmol/L) 
Meann (median) 
Range e 

PSAA (ng/mL) 
Meann (median) 
Range e 

LDH(IU/L ) ) 
Meann (median) 
Range e 

APh(IU/L) ) 
Meann (median) 
range e 

67 7 
(55-84) ) 

44 (11%) 
18(47%) ) 
16(42%) ) 

55 (13%) 
II  ( 3%) 
16(42%) ) 
55 (13%) 
III  (29%) 

7.44 (7.4) 
6.0-8.9 9 

286(110) ) 
0.66 -2500 

360(303) ) 
955 - 944 

454(217) ) 
50-2160 0 

65 5 
(43-81) ) 

66 (15%) 
18(44%) ) 
17(41%) ) 

55 (12%) 
22 ( 5%) 
18(44%) ) 
55 (12%) 
111 (27%) 

7.44 (7.5) 
5.0-8.7 7 

328(149) ) 
0.4-3400 0 

557(390) ) 
97-- 2568 

685(322) ) 
56-3913 3 

HRQOLL domain n=22 2 
score// sd 

n=29 9 
scoree / sd 

Physicall  function 
Rolee function 
Emotionall  function 
Cognitivee function 
Sociall  function 
Overalll  QOL 
Fatigue e 
Nausea/vomiting g 
Pain n 
Dyspnoe e 
Insomnia a 
Appetitee loss 
Constipation n 
Diarrhoea a 
Financiall  difficulties 

47 7 
48 8 
58 8 
78 8 
73 3 
49 9 
51 1 
8 8 
60 0 
28 8 
31 1 
21 1 
20 0 
6 6 
31 1 

(31) ) 
(39) ) 
(30) ) 
(30) ) 
(27) ) 
(13) ) 
(25) ) 
(13) ) 
(34) ) 
(29) ) 
(34) ) 
(30) ) 
(36) ) 
(22) ) 
(34) ) 

53 3 
57 7 
67 7 
81 1 
75 5 
52 2 
39 9 
17 7 
52 2 
24 4 
40 0 
24 4 
21 1 
9 9 
32 2 

(30) ) 
(43) ) 
(25) ) 
(26) ) 
(28) ) 
(23) ) 
(28) ) 
(29) ) 
(35) ) 
(26) ) 
(33) ) 
(32) ) 
(28) ) 
(19) ) 
(31) ) 

WHOO = World Health Organization; PS = Performance status ; 
HBB = Haemoglobin; LDH = Lactate dehydrogenase; APh = 
Alkalinee phosphatase; HRQOL = Health Related Quality of 
Life;; SD = standard Deviation. 



9 9 
8 8 
2 2 

(24 4 
(21 1 
(5) ) 

9 9 
6 6 
2 2 

7 7 
2 2 
0 0 

8 8 
10 0 
7 7 

9 9 
11 1 
2 2 

1 1 
1 1 

2 2 
0 0 
1 1 

(24) ) 
(16) ) 
(5) ) 

(18) ) 
(5) ) 
(0) ) 

(21) ) 
(26) ) 
(18) ) 

(24) ) 
(29) ) 
(5) ) 

(3) ) 
(3) ) 

(5) ) 
(0) ) 
(3) ) 

2 2 
II I 
0 0 

(5) ) 
(27 7 
(0) ) 

Tablee 2: Toxicity data. Data presented are numbers of patients showing 
toxicity.. The highest grade toxicity reported for any given patient. 

Sidee effects 25 mg/nr weekly 100 mg/m- 4 weekly 
(NN = 38) (N=41) 

numberr (%) number (%) 

Leucopeniaa J 
WHOO grade 1 
WHOO grade 2 
WHOO grade 3 

Thrombocytopenia a 
WHOO grade I 1 (3) 3 (7) 

Anaemia a 
WHOO grade 1 
WHOO grade 2 
WHOO grade 3 

Stomatitis s 
WHOO grade 1 
WHOO grade 2 
WHOO grade 3 

Nausea-Vomiting g 
WHOO grade 1 
WHOO grade 2 
WHOO grade 3 

Alopeciaa K 
WHOO grade 1 
WHOO grade 2 
WHOO grade 3 

Infection n 
WHOO grade 1 
WHOO grade 2 

Cardiotoxicity y 
WHOO grade 1 
WHOO grade 2 
WHOO grade 3 

Toxicc deaths 0 (0) 0 (0) 

%l%%l% Observed differences in distribution of toxicity differences are statistically 
significantt using chi-square test . {% P-value < 0.05; T P.value < 0.01 ) 

15 5 
10 0 
4 4 

8 8 
4 4 
1 1 

13 3 
10 0 
12 2 

1 1 
20 0 
16 6 

4 4 
4 4 

1 1 
2 2 
0 0 

(37) ) 
(24) ) 
(10) ) 

(20) ) 
(10) ) 
(2) ) 

(32) ) 
(24) ) 
(29) ) 

(2) ) 
(49) ) 
(39) ) 

(10) ) 
(10) ) 

(2) (2) 
(5) ) 
(0) ) 
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Abstract t 

Introduction:Introduction: The median overall survival of patients with symptomatic hormone resistant prostate 
cancerr (HRPC) is approximately ten months. This group of patients is often regarded as being 
homogeneouss and so far few prognostic factors have been identified. Health Related Quality of life 
(HRQOL)) measurements have rarely been considered as potential prognostic factors in this 
population. . 

Objectives:Objectives: Our objective was to examine HRQOL scores, along with clinical variables, to identify 
prognosticc factors and develop a predictive model, to form a risk classification which may be useful 
inn clinical practice 

MaterialMaterial and Methods: Data of 391 HRPC patients from three EORTC trials (30903, 30921, 30944) 
weree used. Ten baseline clinical and biochemical variables and the 15 scales and items from the 
EORTCC QLQ-C30 (version 1.0) were used in this analysis.. Univariate and multivariate Cox 
proportionall  hazard models stratified for trial and treatment were used. 

Results:Results: At the time of the analysis, 94.8% of the patients had died, most of prostate cancer. Bone 
scann result, performance status, hemoglobin level as well as insomnia, dyspnoea and appetite loss 
itemss of the EORTC QLQ-C30 were independent predictors of survival in the multivariate analysis. 
Basedd on these six factors, a prognostic index was computed that ranged between 0 and 11. The 
patientss could then be classified into 3 risk groups: low risk (PI 0-2: 29.8% of the patients) with 17.8 
monthss median survival, intermediate risk (PI 3-4: 43.8%) with 11.1 months median survival and high 
riskk (PI >5: 26.4%) with a median survival of 5.4 months. 

Conclusions:Conclusions: For HRPC patients, HRQOL dimensions such as insomnia, dyspnoea and appetite loss 
measuredd at baseline seem to add independent prognostic information over clinical and biochemical 
factorss for predicting survival. The model remains to be validated on an independent dataset and a 
comparisonn to other prognostic models not including HRQOL factors is needed to determine if this 
modell  is optimal when compared to existing approaches. 

Kewords:Kewords: Quality of life, hormone refractor}  prostate cancer, EORTC QLQ-C30 
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Introductio n n 
Symptomaticc metastatic HRPC patients are usually considered as a homogeneous group of patients 
whosee prognosis remains poor, with a median survival often months [1]. However, there is 
conflictingg evidence that within this category of HRPC patients, subgroups exist who have differing 
prognosticc profiles and experience different duration of survival [1-3]. It is important for clinicians to 
gainn insight into the prognosis of those patients for several reasons. The main reason comes from 
dailyy practice, as knowledge about the anticipated course of fie disease is essential to the physician in 
orderr to inform and support the patient as effectively as possible. It is also known that for the 
individuall  patient it is of great importance to know whether he has a prognosis of months or years [5]. 
Furthermore,, knowing about a patient's prognostic factors and expected survival can influence on the 
choicee of therapy, the selection of patients in trials and the interpretation of their results. Patients with 
goodd prognostic factors may benefit more from aggressive therapies than patients with poor 
prognosticc factors . It is also known that patients with a shon life expectancy (poor prognosis) are 
lesss willing to undergo extensive treatment with possible severe side effects [5]. To have at hand, a 
simplee and easy-to-use prognostic model that could distinguish metastatic HRPC patients of good and 
poorr prognosis would therefore be of great value to both the clinician and the patients. In our view, 
patientss with poor prognostic factors should not be exposed to burdensome second-line treatment but 
shouldd receive efficient palliative support. These patients sho jld neither be recruited for trials of 
heavilyy toxic treatments for the very limited expected benefit is unlikely to compensate for the burden 
andd toxicity of such treatments. Only patients with relatively good prognostic factors should be 
selectedd for such trials. In this way, a more homogeneous group of patients would be included in these 
studies.. This would increase the chance of a unequivocal interpretation of the results and increases the 
likelihoodd of observing a treatment benefit. Since such a prognostic model would also be of use for 
patientt counselling in daily practice, it should be composed of factors that are easily assessable 
Onlyy a limited number of studies have been published addressing prognostic factors in patients 
sufferingg from metastatic HRPC [2,3,6-11]. The identified prognostic factors in symptomatic 
metastaticc HRPC patients are biochemical (baseline Prostate Specific Antigen [PSA], Lactate 
Dehydrogenase,, Alkaline phosphatase, Haemoglobin, Creatinine), objective (number of bone 
metastases,, duration of response to primary hormonal treatment, age), or subjective (performance 
statuss [PS], disease related symptoms) [2,3,6-1!]. Among the disease related symptoms; pain, 
anorexia,, obstructive micturation problems, fatigue and social life impairment have been identified as 
prognosticc factors in three studies [7,8,12] . The subjective symptoms may be assessed either by the 
physiciann or by the patient by means of questionnaires. In the study by Emrich et al the symptoms 
weree scored by the physician, rather than by the patient [12]. It is known that physician's estimates of 
HRQOLL do not accurately reflect those of the patient. For example, physicians tend to overestimate 
healthh related quality of life (HRQOL) and to underestimate the burden of symptoms, as compared to 
thee patient self-assessment [13,14] . It is also well-known that the use of validated questionnaires is a 
prerequisitee for measuring HRQOL reliably [15]. Patient self-assessment of symptoms using validated 
instrumentss are therefore more accurate and could be more powerful prognostic factors, as they better 
representt patients assessments and views. In the study by Fossa et al [7], the disease-related 
symptomss were measured using a non-validated ad hoc questionnaire administered to the patient. 
Tannockk et al [8] was the only study to use a validated questionnaire and we believe is the only trial 
thatt studied the prognostic value of HRQOL domains in th s group of patients in an optimal way. In 
theirr study, Tannock at al developed two prognostic models in which they found appetite loss and 
physicall  functioning, respectively, to be independent prognostic factors for survival. 
Severall  theoretical arguments also support the hypothesis that HRQOL parameters may be an 
importantt prognostic factor. For example, there is evidence that patients HRQOL (as measured with 
thee EORTC QLQ-C30) is influenced by other psychosocial factors, such as stress, social support, 
emotionall  expression, and coping strategies [16-18]. These psychosocial factors appeared to be of 
prognosticc value for survival in a few studies in breast cancer e.g. [4,24,25]. If the same relationship 
existss for patients suffering from HRPC, then HRQOL itself could be an independent prognostic 
factorr for overall survival in this group of patients. However, whether HRQOL would add prognostic 
informationn over the known clinical and biochemical prognostic factors is unknown. 
Thee EORTC-GU group has conducted three randomised studies among patients with metastatic 
HRPCC (EORTC Trial numbers 30903, 30921 and 30944). HRQOL was measured in all studies. The 

165 5 



EORTCC QLQ-C30 version 1.0 was used in all trials, before the start of the treatment and during 
follow-up.. The HRQOL data from these studies were used in the present analysis to identify 
independentt prognostic factors for overall survival, in addition to the previously identified clinical and 
biochemicall  parameters. The first objective of this study was to explore whether it was possible to 
identifyy HRQOL domains with independent prognostic value for the survival of patients suffering 
fromm metastatic HRPC. The second objective was to develop risk groups that could distinguish 
patientss with a relatively good prognosis from patients with either a particularly bad or favourable 
prognosis. . 

Materia l l 
Thee data from three randomized EORTC trials were used (EORTC 30903 [19], EORTC 30921 [20] 
andd EORTC 30944 [21]). Two hundred and one patients with painful metastatic HRPC were entered 
inn the phase II I  trial 30903 and randomized to treatment with prednisone (5mg x 4 daily p.o.) or 
flutamidee (250mg x 3 daily p.o.). Two-hundred and five patients with similar characteristics were 
randomizedd in the phase II I  trial 30921 to receive either one intravenous injection of 150 MBq (4 
mCi)) Strontium"'' Chloride or palliative local radiotherapy with the aim to control pain from osseous 
metastases.. Lastly, 92 patients were randomized in the phase II trial 30944, to receive chemotherapy 
consistingg of estramustine phosphate (10 mg/kg/day p.o.) with or without vinblastine (4 mg/m2 i.v. 
weeklyy x 6 weeks q 8 wks). In this latter trial, patients had to have demonstrated evidence of disease 
progressionn on the basis of PSA rise with either deterioration of subjective symptoms (performance 
status,, pain or weight loss) or new metastases. 
Baselinee HRQOL assessment was obtained within one week of randomization, prior to the start of the 
treatment.. Baseline HRQOL was available from 391 of the 498 patients (78.5%). The compliance was 
highestt in trial 30903 (90%) and lowest in trial 30944 (68%). This group of 391 patients with baseline 
HRQOLL was used for the analysis. The group without baseline HRQOL that was excluded from the 
analysiss had similar baseline characteristics as the group used in the analysis, except for higher 
performancee status (PS) and pain score (37.4% PS 2-3 vs 29.9%, and 44.9% Pain score 3-4 vs 32.7%, 
inn the excluded and included groups, respectively). This however did not have an impact on patient's 
prognosiss for survival as the median survival was identical in both groups. 
Off  the 391 patients who were included in the final analysis, 371 (94.9%) patients have died, 326 of 
themm (87.9%) died of prostate cancer. The median survival was 10.4 months (95% CI 9.2-11.5) and 
thee 1-year survival rate was 42.7 % (95% CI: 37.8-47.6%). 

Methods s 
Thee EORTC QLQ-C30 version 1.0 was used to assess the HRQOL in all three trials. The EORTC 
QLQ-C300 is a validated questionnaire. This measure if one of the most frequently used in cancer 
clinicall  trials and has been granted for use in over 3000 clinical trials [22]. It consists of 30 items 
addressingg the functioning and symptoms of cancer patients, as well as their general well being. From 
thee 30 questions, six multi-item function scales are built (physical functioning (PF), role functioning 
(RF),, emotional functioning (EF), cognitive functioning (CF), social functioning (SF), and global 
healthhealth status/quality of life (GH/QOL)), as well as 8 symptoms (three multi-item scales addressing 
fatigue,fatigue, nausea/vomiting and pain and five single-items addressing dyspnoea, insomnia, appetite 
loss,loss, constipation and, diarrhea) and one single-item scale assessing financial difficulties. For the 
analysis,, the scales were transformed linearly to 0-100 range according to the EORTC scoring 
guideliness [23]. After transformation, a higher scale score represents a higher level of functioning 
whereass for symptom scales,, a higher score indicates more symptoms or problems. 
Al ll  15 standard scales of the EORTC QLQ-C30 were used in the analysis in addition to 10 clinical or 
biochemicall  items that were recorded in a compatible fashion on the on-study forms of the three trials. 
Thesee included, the age of the patient, whether the patient had had an orchiectomy or had used LH-
RHH analogs, the presence of lymph node metastases, the number of hot spots on the bone scan (0, <5, 
5-15,, >15/superscan), the initial pain score (0= no Pain, l=occasional use of non narcotic analgesics, 
2=regularr use of narcotic analgesics, 3=occasional use of narcotic analgesics, 4=regular use of 
narcoticc analgesics), the initial WHO performance status, the initial alkaline phosphatase level (WHO 
grade),, the initial hemoglobin level (WHO grade), the baseline PSA (xN). Other items such as the 
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baselinee bilirubin, serum creatinine, platelet count, white blood cell count were normal in the vast 
majorityy of the patients and therefore were of no use in the analysis. The presence of visceral 
metastasess was not available for trials 30921 and 30903 and therefore could not be used. 
Thee distribution of the 25 variables was first evaluated and categories with small numbers <<25) were 
pooledd together. Univariate survival analyses were performed and survival curves were estimated 
usingg the Kaplan Meier methods. The categories with similar survival were also pooled together prior 
too starting the multivariate analysis. Linearity of the effect of the final variables was verified using a 
Coxx proportional hazard model. The distribution of the 25 factors is presented in Table I. 
Al ll  statistical analyses were performed using a Cox proportional hazard model stratified for trial and 
treatment.. Statistical significance was set at the 0.05 level in the univariate analysis. A backward 
multivariatee model selection procedure was then applied, with an initial model that contained all 
variabless that reached statistical significance in the univariate analysis. The significance level for the 
finalfinal multivariate model was set to 0.01. A prognostic index was then computed based on the 
coefficientss in the final multivariate model. As all coefficients were either close to 0.25 or to 0.5, the 
variabless were assigned a weight of 1 or 2, respectively. The prognostic index was obtained by 
summingg up the level of the variables (0=low, 1 intermediate or 2=high) multiplied by the weight, for 
everyy patient. Risk groups were then formed by choosing cut points that could classify the patients in 
threee groups of varying prognosis. The cut-points were chosen by visual inspection of the Kaplan-
Meierr curves of the various prognostic scores. 

Results s 
Thee results of the univariate analysis are presented in table 2. As seen in this table, all variables, with 
thee exception of previous orchiectomy, previous use of LH-RH, lymph node involvement, cognitive 
functioning,, diarrhea and, as could be anticipated, financial difficulties reached the 0.05 significance 
levell  and were therefore selected for inclusion in the initial step of the model selection procedure. At 
thee end of the model selection process, only six variables were retained as independent prognostic 
factorss (at the 0.01 significance level): initial performance status, bone scan result, hemoglobin level, 
appetiteappetite loss, dyspnoea and insomnia (table 3). Age was last to drop out of the model at the 
significancee level 0.0192. Low hemoglobin level (<11 g/dl) and high level of dyspnoea were both 
associatedd with a greater than 50% increase in the risk of death. 
Thee parameter estimates that represent the effect of the variables in the model (table 3) can be used to 
buildd a prognostic score. All are close either to 0.30 (bone scan, WHO PS, appetite loss) or to 0.5 
(hemoglobin,, dyspnoea). Only insomnia has a smaller coefficient (close to 0.20). An exact prognostic 
indexx can be computed by multiplying the level of the variable (0=low, 1 intermediate, 2=high) by a 
coefficientt of 2 (for insomnia), 3 (bone scan, WHO PS, appetite loss) or 5 (hemoglobin, dyspnoea). 
Suchh a scoring ranges from 0 to 25. However, a simplified scoring is obtained by assigning a weight 
off  2 to hemoglobin and dyspnoea and a weight of 1 to all other four variables and results in a 
prognosticc index that ranges from 0 to 11. Because the two scoring methods resulted in the same 
classification,, but for 3 patients, the remainder of the presentation is based on the simplified scoring. 
Thee simplified prognostic index is computed by multiplying the level of the variable (0=low, 
11 intermediate, 2=high) by a coefficient of 1 or 2. 

PI== 0 +1 (if 5-15 hot spots) + 2 (if >15/superscan) 
++ 1 (if WHO PS >1) 
++ 2 (if Hemoglobin < 11 g/dl) (1) 
++  2 (if dyspnoea 67-\00) 
++ 1 (if insomnia 33) + 2 (if insomnia 67-100) 
++ 1 (if appetite loss 33) + 2 (if appetite loss 67-100) 

Tablee 4 summarizes the calculation of prognostic index for each patient according to formula (1). 
Evidentlyy the three HRQOL items that are retained in the model are single items as opposed to multi-
itemm scales. The score for insomnia is obtained from the answer to the single question 'Have you had 
troublee sleeping?', that for dyspnoea from the answer to the question 'Were you short of breath?' and 
thee score for appetite loss from the question 'Have you lacked appetite?'. In consequence, for each of 
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thee 3 scales, scores 67-100 for the scale i orrespond to the answers 'Quite a bit' or 'Very much1 to the 
correspondingg question, a score of 33 corresponding to the answer 'A little' and a score of 0 to the 
answerr 'Not at all'. 
Thee survival curves were computed for .ach prognostic group (scores >= 8 grouped together due to 
smalll  numbers) and from visual inspection risk groups were formed by grouping the patients with 
prognosticc index from 0 to 2 into a 'goou prognosis group', those with a prognostic index 3 or 4 into 
ann 'intermediate prognosis group' and those with a prognostic index of 5 or more into a 'poor 
prognosiss group'. 
Thee survival curves for the three groups resulting from this classification are displayed in Figure 1. 
Tablee 5 summarizes the distribution and outcome of the patients in the three groups: 352 of the 
3911 patients (90%) could be classified in the three groups (the others had missing values for either 
hemoglobinn level or bone scan result). Of these 352 patients, 105 (29.8%) were classified in the good 
riskk group, 154 (43.8%) in the intermediate risk group and 93 (26.4%) in the poor risk group. The 
patientss with the 'good' prognosis have a median survival of 17.8 months, those of 'intermediate' 
prognosiss have a median survival of I 1.1 months (that is in line with the reported median survival of 
metastaticc HRPC patients) and those in the 'poor' prognosis group have a median survival of barely 
5.44 months. 

Discussion n 
Inn this study we used the baseline HPQOL data of three EORTC studies on (bone) metastatic 
symptomaticc HRPC patients to develop a multivariate prognostic factor model for overall survival 
andd develop a risk group classification. In the univariate analysis, all six function scales of the QLQ-
C300 but the cognitive function and all nine symptom scales with the exception of diarrhoea and 
financialfinancial problems were statistically significant. In a multivariate analysis, which included also 
objectivee clinical factors and biochemical factors, only appetite loss, dyspnoea and insomnia from the 
EORTCC QLQ-C30 were retained as independent prognostic factors of overall survival, besides three 
clinicall  or biochemical factors (the initial WHO performance status, the number of bone metastases 
onn the initial bonescan and the level of hemoglobin). Remarkably, three of the six factors in the final 
modelmodel were HRQOL factors. These three factors are all symptom items whereas none of the function 
scaless proved to be significantly associated with overall survival in the multivariate model. 
Thiss contrasts with the results of Tannock et al [8]. In their study, HRQOL was measured with the 
EORTCC QLQ-C30, the Prostate Cancer Soecific Quality of Life Instrument which includes nine linear 
analoguee self-assessment (LASA) scales/items and the Present pain Intensity and analgesic score. 
Theyy tested two prognostic models: one included the LASA scores (model A) and the other EORTC 
domainss (model B). In both models, performance status, present pain intensity and alkaline 
phosphatasee were identified as independent prognostic factors for overall survival. In model A, 
LASA-appetiteLASA-appetite loss was an additional independent prognostic factor. In model B, EORTC -physical 
functioningfunctioning proved to be an independent prognostic factor. 

Off  the three HRQOL factors identified as independent prognostic factors in our analysis, only 
appetiteappetite loss was identified earlier as a prognostic factor [8,12]. Several factors, such as age, pain 
andd fatigue, which proved to be of independent prognostic value in earlier studies, aren't identified as 
suchh in our analysis. The fact that the factor age doesn't fit  into our model, can be explained as 
follows:: the primary aim of our studies was to construct a simple, prognostic model which contained 
ass few variables as possible. In order to reach this aim, the 0.01 statistical level was used. At this 
level,, the factor age just didn't prove to be significant, as a result of which it can't be considered as an 
independentt prognostic factor in our analysis. This would have been the case, though, when we had 
chosenn the level 0.05. A possible explanation for the fact that pain and fatigue don't fit  into our 
modelmodel either, can be that >80% of the patients were experiencing pain and fatigue. Because most of 
thee patients had these complaints, these factors didn't discriminate any longer between patients with a 
goodd and a bad prognosis, as a result of which they lost any prognostic value. The urinary problems, 
whichh were reported earlier to be prognostic factors [12], are not measured in the three studies and are 
thereforee not included in the analyses. 

Fromm a clinical point of view, all the factors retained in our model (dyspnoea, appetite loss, insomnia) 
cann be justified as prognostic factors. Indeed, all are indirectly related to the extent of the malignancy 
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andd thus inherently, to the prognosis of the patient. Widespread prostatic carcinoma is characterised 
byy multiple painful bone metastases and by bone marrow infiltration. The bone marrow infiltration 
leads,, in the long term, to a decrease of the hemoglobin level. An extreme low haemoglobin level 
leadss to dyspnoea. Evidently, the level of dyspnoea is not connected to the number of lung metastases. 
Dyspnoeaa is clearly related to a poor prognosis. Pain is often the cause of sleeping disorders. 
Advancedd tumor stage is often associated with increased energy loss and loss of appetite. It is 
thereforee not so surprising that the multivariate analysis of the current study shows that a low 
hemoglobinn level, appetite loss and insomnia are all associated with a poorer overall survival. 
However,, this does not explain why the identified HRQOL factors are independent prognostic factors. 
AA possible explanation might be that other factors influencing overall survival are measured indirectly 
withinn HRQOL domains and not within biochemical or objective clinical factors, as for example 
copingg and social support. As far as we know the association between psychosocial factors and 
survivall  has never been explored in prostate cancer. However, if as appears the case in breast cancer 
studiess [4,24,25], that such an association does exist in HRPC patients, this may explain why in the 
presentt study several HRQOL domains are identified as independent prognostic factors. In 
consequence,, a prognostic model including these HRQOL factors would be more predictive than 
modelss excluding these factors. 

Wee then constructed risk groups on the basis of the 6-factor multivariate model. The risk 
classificationn could distinguish between patients with a good (median 18 months), intermediate (II 
months),, and a poor prognosis (6 months). This classification may easily be used in daily practice. 
Indeed,, only a bonescan, a blood sample, and the completed EORTC QLQ-C30 questionnaire are 
neededd to calculate the risk group. Since the three HRQOL symptom items of this model are single 
items,, it is not even necessary to transpose them to a 1-100 scale for a practical use. The answers 
givenn on the 4 point Likert scale for those three items can be used as such to calculate the risk group 
andd the other questions on the QLQ-C30 do not even need to be answered. In the literature, we found 
threee other multivariate prognostic models of overall survival in patients with metastatic HRPC 
[3,7,8],, not including the models using PSA or hemoglobin velocity [26]. Tannock et al. is to our 
knowledgee the only one who studied the value of HRQOL domains as prognostic factor for survival 
inn HRPC in a methodologically robust manner using validated questionnaires, but they did not 
constructt risk groups [8]. Smaletz et al developed risk groups by means of nomograms [3]. Those 
weree built on the basis of a model that included seven factors: Karnofsky performance status, 
hemoglobin,, alkaline phosphatase, albumin, lactate dehydrogenase, baseline PSA, and age, although 
inn a multivariate analysis the PSA and age did not prove to be significantly related to the survival. Our 
modell  includes only two of those seven factors (WHO performance status and hemoglobin level). 
Alkalinee phosphatase and PSA were not significantly related to the survival in our multivariate 
analysess and age was borderline significant. Albumin and lactate dehydrogenase level were not 
collectedd in the three EORTC studies. As some of the variables of Smaletz' model are not available in 
ourr database, a direct comparison of the performance of the two prediction models was not feasible. 
Thee model constructed by Fossa et al includes WHO performance status, alkaline phosphatase, serum 
creatininee and the duration of the response to hormone therapy [7]. We did not include the creatinine 
inn our model, given it was normal in almost every patient. The duration of response to prior hormonal 
treatmentt was not recorded in all three studies, therefore, we cannot compare directly our model to 
thatt of Fossa et al. Finally, we are also unable to compare our proposed model with the database from 
Tannockk et al, because they did not score the number of bone metastases where in the EORTC studies 
thee Present pain Intensity and analgesic score were not used. The models of Smaletz, Fossa and 
Tannock,, as well as ours apply to patients with symptomatic metastatic HRPC. All four are clinically 
easyy to use. Given we were unable to examine any of the three models on our data, we are uncertain 
whichh one is the most valuable. Our model and that of Tannock et al are the only ones which include 
HRQOLL domains, as measured using validated instruments. Whether these models really improve the 
predictivee value with respect to the duration of survival is open to discussion. To reach a definitive 
answerr to this question a validation of our model on an independent data set and a comparison of the 
modell  of Tannock and of our model to published models that use only clinical factors would be 
necessary. . 
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Conclusion n 
HRQOLL domains (dyspnoea, appetite loss, insomnia), as measured with the EORTC QLQ -C30, were 
independentt predictors of the overall survival of patients with metastatic HRPC. A clinically easy to 
usee model was constructed with 6 factors: the number of bone metastases, Hemoglobin , Performance 
Status,, dyspnoea, insomnia and appetite loss. The model can distinguish between patients with a 
good,, an intermediate, or a poor prognosis. This model remains to be validated on an independent 
datasett and a comparison to other prognostic models not including HRQOL factors are required to 
determinee which model is best at discriminating groups of patients of differing prognosis. 

170 0 



Tablee la: Patient characteristics: Clinical and Biochemical parameters 

Variabl e e 

Agee (vears) 
<=65 5 
66-75 5 

>75 5 
Previouss orchklectomv 
Previouss treatment with LH-R H 

LvniD hh node involvement 
Initia ll  Bone Scan 

0-4 4 
5-15 5 

>15/superscan n 
missing g 

Initia ll  Pain Score 
0 0 
1-2 2 
3-4 4 
missing g 

Totall  (n=391> 

944 (24.0) 

175(44.8) ) 

122(31.2) ) 

194(49.6) ) 

212(54.2) ) 

86(22.0) ) 

74(18.9) ) 

130(33.2) ) 

173(44.3) ) 

14(3.6) ) 

28(7.2) ) 

2344 (59.8) 

128(32.7) ) 

1(0.3) ) 

Variabl e e 

WHOO Performance status at entrv 
PSS 0-1 
PSS 2-3 

Alkalin ee Phosphatase fWH O grade) 
G0f<1.25xNM M 
GHl.26-2.5xN*) ) 
>=G22 f>2.5xN*) 
misstate e 

Hemoelobinn fWH O erade) 
GOO (>l lc/dl ) 
>G00 (<l le/dl ) 
missing g 

Initia ll  PSA 
<=10xN* * 
>10xN* * 
missing g 

Totall  fn=39n 

274(70.1) ) 

117(29.9) ) 

108(27.6) ) 

110(28.2) ) 

1511 (38.6) 

222 ( 5.6) 

304(77.7) ) 

70(17.9) ) 

17(4.4) ) 

977 (24.8) 

2733 (69.8) 

21(5.4) ) 

**  N stands for upper normal limit 
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Tablee lb: Patient characteristics: Quality of life parameters 

Functioninee scales 

(1000 is best) 

Overalll  OoL 
0-50 0 
50-75 5 
83-100 0 

Physicall  functioning 

0-40 0 
50-80 0 

100 0 
missing g 

Rolee functioning 
0 0 

50 0 
100 0 
missing g 

Emotional l 

0-33 3 
42-67 7 
>67 7 
missing g 

Sociall  functionine 
0-33 3 
50-67 7 

83-100 0 
missing g 

Cognitive e 
<67 7 
83-100 0 
missing g 

Soecificc scale 

Financial l 
0 0 
>0 0 

missing g 

Totall  (n=391) 
NN (%) 

149(38.1) ) 

205(52.4) ) 

37(9.5) ) 

123(31.5) ) 

2077 (52.9) 

58(14.8) ) 

3(0.8) ) 

88(22.5) ) 

144(36.8) ) 
153(39.2) ) 

6(1.5) ) 

49(12.5) ) 
150(38.4) ) 

190(48,6) ) 

22 (0,5) 

83(21.2) ) 

119(30.4) ) 

187(47.9) ) 

2(0.5) ) 

134(34.3) ) 

255(65.2) ) 

2 (0: 51 1 

306(78.3) ) 

811 (20.7) 

[[  4(1.0) 

SvmDtomm scales 

(00 is best) 

Fatiene e 
0-11 1 
22 2 
33-44 4 

55-67 7 
>67 7 
missing g 

Nausea/vomiting g 
0/17 7 
>17 7 
missing g 

Pain n 
0/17 7 
33-67 7 

83-100 0 

Dvsonoea a 
0/33 3 
67/100 0 
missing g 

Insomnia a 
0 0 
33 3 
67-106 6 
missing g 

ADoetitee loss 
0 0 
33 3 
67/100 0 
missing g 

Constination n 
0 0 
33 3 
67 7 
100 0 

missing g 
Diarrhea a 

0 0 
>0 0 

missing g 

Totall  (n=391) 
N(% ) ) 

55(14.1) ) 

511 (13.0) 

115(29.4) ) 

109(27.9) ) 

60(15.3) ) 

1(0.3) ) 

3099 (79.0) 

80(20.5) ) 

2(0.5) ) 

55(14.1) ) 

244(62.4) ) 

92(23.5) ) 

334(85.4) ) 

50(12.8) ) 

7(1.8) ) 

127(32.5) ) 

127(32.5) ) 

134(34.2) ) 

33 ( 0.8) 

199(50.9) ) 

99(25.3) ) 

92(23.5) ) 

1(0.3) ) 

174(44.5) ) 

944 (24.0) 

68(17.4) ) 

511 (13.) 

4(( 1.0) 

305(78.0) ) 

82(21.0) ) 

4(1.0) ) 



Tablee 2: Univariate analysis 

Variabl e e P-value** * HR R 95%%  CI 

Age::  < 65*  vs 66-75 vs >75 0.0029 

Previouss orchidectomy: no*  vs yes 0.5724 

Previouss LH-RH : no*  vs yes 0.2242 

LNN involvement: no*  vs yes 0.3768 

Numberr  of bone lesions on initia l bone scan: 0-4*  vs 5-15 <.0001 
vs>15/superscan n 

Initia ll  pain score: 0*  vs 1-2 vs 3-4 <.0001 

Initia ll  WHO PS: 0-1*  vs 2-3 <.0001 

Alkalin ee Phosphatase: <1.25xN* vs 1.26-2.5xN vs >2.5xN <.0001 

Hemoglobin::  >11 g/dl*  vs <11 g/ld <.0001 

Initia ll  PSA: < 1 OxN*  vs > 1 OxN <-0001 

Overalll  QoL: 0-50*  vs 50-75 vs 83-100 0.0427 

Physicall  funct.: 0-40*  vs 50-80 vs 100 <.0001 

Rolee funct: 0*  vs 50 vslOO <.0001 

Emotionall  funct.: 0-33*  vs 42-67 vs 83-100 <0001 

Cognitivee funct.: <67*  vs 83-100 0.2320 

Sociall  funct.: 0-33*  vs 50-67 vs 83-100 0.0019 

Fatigue::  0-11 * vs 22 vs 33-44 vs 55-67 vs >67 <.0001 

Nausea/vomiting::  0-17*  vs >17 <.0001 

Pain::  0-17*  vs 33-67 vs 83-100 0.0032 

Dyspnoea::  0-33*  vs 67-100 0.0024 

Insomnia::  0*  vs 33 vs 67-100 <0001 

Appetitee loss: 0*  vs 33 vs 67-100 <.0001 

Constipation::  0*  vs 33 vs 67 vs 100 0.0002 

Diarrhea::  0*  vs >0 0.3811 

Financiall  Difficulties: 0*  vs >0 0.5742 

1.2133 1.068 1.378 

0.9477 0.786 1.143 

1.1233 0.932 1.353 

1.1888 0.810 1.742 

1.4966 1.315 1.701 

1.407 7 

1.688 8 

1.395 5 

1.828 8 

1.592 2 

0.856 6 

0.655 5 

0.684 4 

0.722 2 

0.873 3 

0.807 7 

1.190 0 

1.850 0 

1.290 0 

1.610 0 

1.309 9 

1.481 1 

1.208 8 

0.884 4 

1.077 7 

1.195 5 

1.384 4 

1.237 7 

1.442 2 

1.269 9 

0.737 7 

0.556 6 

0.594 4 

0.620 0 

0.699 9 

0.705 5 

1.093 3 

1.430 0 

1.089 9 

1.184 4 

1.153 3 

1.300 0 

1.093 3 

0.672 2 

0.831 1 

1.655 5 

2.060 0 

1.573 3 

2.317 7 

1.998 8 

0.995 5 

0.772 2 

0.787 7 

0.841 1 

1.091 1 

0.924 4 

1.296 6 

2.395 5 

1.528 8 

2.189 9 

1.485 5 

1.686 6 

1.336 6 

1.164 4 

1.398 8 

**  represents the reference category. **  stratified test (for trend when more than 2 categories) 
NN stands for Upper normal limit 
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Tablee 3: Final multivariate model 

Variabl e e 

WHOO PS at entry 

Numberr of bone 
lesionss on initial 
bonee Scan 

Hemoglobin n 

Appetitee loss' 

Dyspnoea" " 

Insomnia1 1 

Coding g 

0-1**  vs 2-3 

0-4**  vs 5-15 vs > 15/superscan 

>111 g/dl*  vs< ll g/dl 

00 ('not at all')*  vs 33 ('a little') vs 

67-1000 ('quite a bit'/'very much') 

0-333 ('not at all'/'a little')*  vs 67-
1000 ('quite a bit'/'very much') 

0*('nott at all') vs 33 ('a little') vs 
67-1000 ('quite a bit'/'very much') 

Parameter r 
Estimate e 

0.350 0 

0.307 7 

0.560 0 

0.315 5 

0.464 4 

0.198 8 

Standard d 
Erro r r 

0.132 2 

0.080 0 

0.152 2 

0.076 6 

0.172 2 

0.073 3 

P--
value e 

0.0078 8 

0.0001 1 

0.0002 2 

<.0001 1 

0.0070 0 

0.0070 0 

Hazard d 
Ratio o 

1.42 2 

1.36 6 

1.75 5 

1.37 7 

1.59 9 

1.22 2 

99%%  CI 

1.011 1.99 

1.111 1.67 

1.199 2.59 

1.13:: 1.67 

1.022 12.48 

1.011 1.47 

1:: answer to the question 'Have you lacked appetite?' 
2:: answer to the question 'Were you short of breath?' 
3:: answer to the question 'Have you had trouble sleeping? 
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Tablee 4: Computing the prognostic index 

Variable e 

Bonee scan 

Initia ll  WHO PS 

Hemoglobin n 

Dyspnoea' ' 

Insomnia2 2 

Appetitee loss3 

0 0 

0 0 

0-1 1 

>> 11 g/dl 

0-33 3 

"nott at all" 

"aa little" 

0 0 

"nott at all" 

0 0 

"nott at all" 

Weight t 

1 1 

5-15 5 

2-3 3 

33 3 

"aa little" 

33 3 

"aa Httle" 

2 2 

>> 15/super 

<111 g/dl 

67-100 0 

"quitee a bit" 

"veryy much" 

67-100 0 

"quitee a bit" 

"veryy much" 

67-100 0 

"quitee a bit" 

"veryy much" 

1:: answer to the question 'Have you lacked appetite?' 
2:: answer to the question 'Were you short of breath?' 
3:3: answer to the question 'Have you had trouble sleeping?' 

Legendd to table 4: A patient with the characteristics indicated by the shaded cells (7 hot spots, 
WHOO PS 3, low Hemoglobin, dyspnoea 67, insomnia 33 and appetite loss 33), would have a 
prognosticc index of 8 (1 for bone scan + 1 for WHO PS, + 2 for hemoglobin + 2 for dyspnoea +1 
forr insomnia + 1 for appetite loss). 
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Tablee 5: Characteristics and outcome of the three risk groups 

Riskk Group 

Goodd (PI  0-2) 

Intermediatee (PI  4-5) 

Poorr  (PI  6-11) 

Patients s 
(N) ) 

105 5 

154 4 

9"! ! 

Observed d 
Events s 

(O) ) 

95 5 

147 7 

92 2 

Mediann (95% CI) 
(Months) ) 

17.8(12.8,21.2) ) 

11.11 (9.6, 13.7) 

5.55 (4.3,6.7) 

%%  at 1 Year(s) 
(95%%  CI) 

61.0(51.6.. 70.3) 

48.6(40.7,56.5) ) 

14.0(6.9,21.0) ) 

PI:: prognostic index 

Figur ee 1: Overall survival by risk group 
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Chapterr 12 

Summary,, conclusions and futur e perspectives 
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Summary y 
Inn the treatment of oncological patients, .inicians traditionally focused mainly on objective outcome 
parameters,, such as survival, time until progression and control of symptoms. Littl e or no attention 
hass been paid to the impact of the diseas and its treatment on the patient's health related quality of 
lif ee (HRQOL). This attitude has changed over the last decades. Not only physicians, but patients also 
takee more and more interest in the impa:t the disease and its treatment have on the HRQOL. This 
appliess to patients with prostate cancer as well. 
Thiss dissertation aims to examine various aspects of the general and disease specific HRQOL in 
patientss suffering from and treated for prostate cancer. In this chapter a summary of the thesis is given 
ass well as the conclusions and future perspectives. 

Inn chapter  1 the etiology, clinical aspects, therapeutic modalities and the prognosis of 
prostatee cancer are discussed. To date, prostate cancer is, after lung cancer, the second most 
commonlyy diagnosed malignancy in mtn worldwide, and is recognized as one of the principal 
medicall  problems facing the male population. The precise cause or causes of prostate cancer are 
unknown.. Risk factors are ageing, positive family history for prostate cancer, and race. Once 
diagnosedd the choice of treatment generally is based on considerations about disease stage, prognosis, 
therapyy results, complications, and the pv?ferences of patients and practitioners. The best compromise 
betweenn these considerations will final;-' decide which therapy is executed. However, in case of 
prostatee cancer the facts about the mentioned factors playing a role in therapy decision making are not 
alwayss that clear. Moreover, there are several treatment modalities for the same stage of the disease 
withh more or less comparable objective response rates. It is for these reasons that there are no 
worldwidee accepted strict guidelines for the treatment of prostate cancer. The European Association 
off  Urology recently published her guidelines on the treatment of cancer of the prostate (see table 2, 
pagee 13). The indications and considerations of the several therapeutic options are listed in this table. 
Generally,, it is stated that for clinically localized prostate cancer in men in good condition with a life 
expectancyy of 10 years or more, the goal of treatment should be eradication of the disease. This can be 
achievedd by radical surgery or radiation therapy (external or interstitial). In locally advanced disease 
theree is evidence that the combination of radiation and hormonal therapy is the best choice. Patients 
withh lymph node or distant metastasis can't be cured anymore. Hormonal treatment is effective in 
mostt of these patients, but this effect is only temporary. The question whether hormonal treatment 
mustt be initiated immediately at the thru of diagnosis or deferred to the time of the appearance of 
objectivee progression is still under debate Once the disease is progressive under hormonal therapy, so 
calledd hormone resistant prostate cancer, there is no second-line treatment available demonstrating a 
consistentt increase in overall survival. Despite all efforts and money put into research, there are still a 
lott of unresolved questions regarding all aspects of prostate cancer. 

Inn chapter  2 a number of methodological HRQOL issues are considered. First, is identified 
whatt HRQOL research should involve. To date, most researchers agree that HRQOL is a multi-
dimensionall  concept, grouped under the broad headings of physical, functional, psychological and 
sociall  health. In this view physical health is related to symptoms, e.g. pain, fatigue, gastrointestinal 
problems,, urinary problems, and so on. Functional health is related to mobility, role activities, self 
caree and physical activities. Psychosocial health is related to cognitive function, psychological distress 
andd psychiatric morbidity. Finally, social health is related to social activities and interpersonal 
relationships.. However, until now relatively little attention has been paid to the relationship between 
thesee domains. How do they influence each other? For example, the individual judgement of the 
impactt of the same symptom may vary widely and is most probably related to other personal factors 
(coping)) as well as sociocultural factors and several resources (among others, economic resources, 
sociall  support, and appropriate health care). This may hamper a good interpretation of HRQOL data, 
andd may limit the usefulness of HRQOL data as an outcome measure in cancer treatment. Therefore, 
there'ss a need for research programs which investigate the relationship between the different domains. 
Iff  the outcome in one domain is influenced by the nature of another domain, the final HRQOL 
outcomee should be corrected accordingly. As a result new models may be needed that can provide the 
properr corrections in these assumed relationships. On the other hand, this research may produce 
modelss that identify and link independent variables to patient-assessed individual patient's factors 
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withh HRQOL assessment. Such models will facilitate the development of interventions that 
incorporatee individual patient's factors with HRQOL assessment. These models are more likely to 
givee a sound view of the real impact of the disease and its treatment on HRQOL. 
Secondly,, the question how HRQOL should be measured is addressed. There is enough evidence in 
thee literature that HRQOL should be assessed in a prospective manner, including pre-treatment 
measurements,, using validated questionnaires, self-administered by the patients, and analysed 
anonymously.. It is discussed how questionnaires meant to measure HRQOL should be developed in 
orderr to get them well validated. An overview of the existing instruments is presented. The question if 
HRQOLL assessment might be, theoretically, a relevant endpoint in clinical studies is explored. It is 
concludedd that HRQOL assessment in general might be important in evaluating (relatively) new 
treatmentt modalities, when treatment itself has side effects (positive or negative), or when a new or 
differentt treatment has littl e or no impact on survival. Methodological problems such as missing items 
andd compliance are addressed. Moreover, the issue of statistically versus clinically relevance in 
HRQOLL research outcome is discussed. What is the clinical meaning of a statistically significant 
differencee of 6 points on a scale running from 0 till 100. In the literature are only a few articles 
addressingg this issue. In fact the interpretation of results remains essentially quantitative. Clinical 
significancee is subjective and a matter of opinion. Based on the present data and the variety of 
personall  opinions, it is unlikely that a single threshold value will be universally accepted as a cut-off 
pointt that separates clinically important changes from trivial and unimportant ones. However, many 
investigatorss agree that a change of 5-10 points on the 1 to 100 scale may be interpreted as clinical 
significant.. Finally, the question how to incorporate HRQOL outcome in therapeutic decision making 
forr the individual patient is discussed. There are two models developed trying to combine objective 
clinicall  data with HRQOL outcome; the multi-attribute utility theory (MAUT) and the Quality 
Adjustedd Life Years (QUALY). Notwithstanding the existence of these models, and in absence of a 
widelyy accepted golden standard, the incorporation HRQOL results in clinical decision making still 
remainss difficult and will mostly depend on the personal view of the physician. 

Chapterr  3 contains an extensive review of the literature. The objective of this review was to 
answerr the question, what have we learned from the research on HRQOL in prostate cancer so far ? 
AA PubMed research was performed using the keywords 'prostate cancer' and 'quality of life'. Of the 
8544 citations only abstracts in English dealing with structured HRQOL research were selected (630). 
Onlyy 54 of these report about longitudinal studies, including pre-treatment measures and using 
validatedd questionnaires. The results of these studies can be summarised as follows; 
RadicalRadical treatment: Radical prostatectomy (RP) has only a minor effect on the overall HRQOL. There 
aree fluctuating reports on continence and erectile disorder, varying from 7%-39% for incontinence 
andd 14%-69% for erectile dysfunction. The loss of erection can cause permanent distress, especially 
inn younger preoperative sexual active patients. Overall 85% of the patients would choose RP again. 
Externall  radiation therapy (ERT) hardly has any significant impact on the HRQOL in the long term. 
Inn time it leads to limited gastrointestinal and urinary problems and decreased sexual function; 90% 
wouldd choose ERT again. The few studies comparing RP with ERT show that surgically treated 
patientss suffer more incontinence and erectile dysfunction and ERT patients more bowel irritation, 
whilee no differences were demonstrated regarding general HRQOL domains. Adequate data about the 
impactt of interstitial radiation therapy on HRQOL are not available yet 
HormonalHormonal treatment. The impact of an LHRH agonist and orchiectomy on HRQOL are comparable. 
Patientss treated with maximal androgen blockade (orchiectomy + flutamide) report a worse overall 
HRQOL,, more diarrhea, and a more deteriorated emotional function compared with patients only 
treatedd with orchiectomy. Comparative studies of hormonal monotherapy versus castration (medical 
orr surgical) showed no differences, except for sexual interest and physical capacity in favour of the 
monotherapy.. A few groups have studied the effect of immediate versus delayed hormonal treatment. 
Itt turned out that in comparison with patients receiving no treatment, hormonally treated patients 
reportt more hot flushes, more fatigue, more loss of energy, more emotional distress, a worse sexual 
function,, and a worse overall HRQOL. 
TreatmentTreatment for hormone resistant disease. Only two therapeutic strategies have a positive impact on 
HRQOL.. First the combination of ERT and Strontium, while to date the combination of Prednisone 
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andd Mitoxantrone is considered as the golden standard because it showed the best (temporarily) 
improvementt in disease-specific and general HRQOL domains. 

Inn Chapter  4 the quality of the HRQOL research in randomized controlled clinical trials 
(RTC)) is reviewed. 25 RCT's were identified, involving 8015 patients primarily with metastatic 
cancer.. Bicalutamide was the medical treatment against which most treatment comparisons were 
made.. Limitations identified included, only 44% of the studies gave a rationale for selecting a specific 
HRQOLL measure, 64% of the studies failed to report information about the administration of the 
HRQOLL measure, and 56% failed to report compliance at baseline. Only 13% stated a 'a priori' 
hypothesis.. The measure most often used was the EORTC QLQ-C30, although some studies used 
non-validatedd HRQOL tools. This review revealed the lack of a uniform approach to HRQOL 
assessment,, even in RCTs, as well as several methodological limitations. It is conceivable that such 
methodologicall  limitations have influenced trial findings as for HRQOL outcomes. Again the results 
off  the HRQOL research were disappointing, which emphasises the plea for the worldwide 
standardisationn of HRQOL research. 

Chapterr 5, 6 and 7 all deal with the results of a study we conducted in the Amsterdam region 
inn men suffering from localized prostate cancer treated with radical prostatectomy or external 
radiationn therapy. Finally, 138 men participated in this study. All relevant clinical characteristics 
weree administered. Moreover, before treatment and after 12 months all men filled in an extended 
questionnairee in order to assess HRQOL and psychosocial factors (PF). This extended measure was 
constructedd of existing questionnaires which were almost all validated. It consists of the following 
instruments; ; 
SociodemographicSociodemographic characteristics: We examined the patients' age, level of education, marital, 
ethnicityy (open question), and employment status. 
SocialSocial desirability: This refers to the tendency that subjects are guided by what they consider socially 
desirablee in responding to test questions, and do not give the same answers as they would when they 
triedd to be as honest as possible. 
HealthHealth Related Quality of Life: The European Organization of Research and Treatment of Cancer 
Qualityy of Life Questionnaire C30 (EORTC QLQ C30) consists of 30 items that list the functioning 
andd symptoms of cancer patients. 
MicturationMicturation symptoms: The International Prostate Symptom Score (IPSS) was used in order to 
measuree micturation symptoms. 
Incontinence:Incontinence: To measure the severity of urinary incontinence, an instrument developed by Van 
Vierhoutenn has been used. 
SexualSexual functioning: Sexual functioning was measured by a newly developed scale, consisting of items 
fromm the Sexual Behavior Questionnaire as described by Derogates, as well as items adopted from a 
questionnairee developed by the Dutch Social Sexuological Research Institute (NISSO). 
GastrointestinalGastrointestinal symptoms: A self constructed Dutch questionnaire based on the EORTC colorectal 
modulee (CR38) was used for measuring gastrointestinal symptoms. 
CopingCoping style: The coping style was measured by the standardized Utrecht Coping List (UCL). The 
dimensionss are: active coping palliation, distraction, seeking social support, denial, expression of 
emotions,, and cognitive adjustment. 
PsychologicalPsychological distress: To measure the psychological distress, the Profile of Mood States (POMS) has 
beenn used, including the following dimensions: depression, anger, fatigue, vigour, tension, and a total 
moodd disturbance score. 
ImpactImpact of having prostate cancer: A Dutch version of the Impact of Event Scale (IES) has been used 
too measure the emotional impact of having prostate cancer. 
ExpressionExpression and non expression of emotions: The expression and non-expression of emotions were 
measuredd by a Dutch validated questionnaire. The dimensions includes rationality, emotions-in, 
emotions-out,, and emotional control. 
SocialSocial support: The level of social support was measured by the Dutch version of the shortened Social 
Supportt Questionnaire (SSQ) developed by Sarason. 
LifeLife Events (LES)j  ̂The Dutch version of the Life Experience Survey (LES) has been used, developed 
byy Sarason. The LES score concerned 40 potential life events during the last 12 months. 

182 2 



Inn Chapter  5 the possible correlation between the measured HRQOL and PF is explored. 
Importantt psychosocial factors representing the psychological and social health status in oncological 
patientss are stress, social support, emotional expression, and coping strategies. Stress concerns the 
levell  and the number of experienced stressful life events, such as the loss of a partner. Social support 
meanss the level and quality of support of relatives, friends and formal caregivers. By emotional 
expressionn is understood the ability to acknowledge and express emotions, while coping style 
involvess the efforts to appraise and manage a situation (e.g., distraction from it, active coping, denial, 
andd cognitive adjustment). Studies concerning other areas than prostate cancer showed evidence that 
thee experienced HRQOL is influenced by PF. The objective was to explore whether the assessed 
baselinee HRQOL of patients with localized prostate cancer scheduled for radical prostatectomy or 
externall  radiation therapy was also correlated with psychosocial factors. First, the results showed that 
thee assessed HRQOL is strongly correlated to age and socioeconomic status. Moreover, there turned 
outt to be several significant correlations between HRQOL and PF. Denial as coping style, fatigue as 
moodd state, and the number of experienced negative life events (stress), among other things, were 
negativelyy correlated to almost all general HRQOL junction scales. Avoiding was positively 
correlatedd with sexual dissatisfaction. It was concluded that the experienced general and disease 
specificc HRQOL in prostate cancer patients scheduled for primary treatment were correlated with 
severall  psychosocial factors. Further research, among larger, heterogeneous groups of patients in a 
longitudinall  design, has to establish the precise features of this correlation as well as the extent to 
whichh they influence the measured HRQOL. The results of these studies may prove that, in non-
randomizedd studies, it is necessary to take the influence of psychosocial factors into account, in order 
too measure the real impact of a therapy on the HRQOL. 

Givenn the fact that there is evidence that the assessed HRQOL is influenced by PF as stated in 
chapterr 5, knowledge of the baseline HRQOL and PF profile of two groups of patients under 
comparativee study might be interesting. Because if pre-treatment (baseline) HRQOL and PF measures 
off  two treatment modalities vary, this should be taken into account when evaluating the impact of the 
therapyy on the post-treatment HRQOL in non-randomized studies. In Chapter  6 we investigated 
whetherr baseline HRQOL and psychosocial profile differ in prostate cancer patients scheduled for 
radicall  prostatectomy (RP) or external radiation therapy (ERT). The results showed that patients 
scheduledd for ERT were 7.9 years older (p<0.001), had a lower socioeconomic status (p<0.00\), 
showedd more frequently stages T3 and T4 (p<0.0\), poorer histopathological differentiation (p<0.0\) 
andd higher levels of PSA (p<0.01). Moreover, they reported a worse physical, role, cognitive and 
sociall  function, more fatigue, more pain, a lower overall HRQOL and a worse sexual function, 
comparedd with patients scheduled for RP. No differences were found for urinary and bowel function, 
norr for the assessed psychosocial factors. Based on the results of the present study, it is concluded that 
thee baseline HRQOL profile of patients scheduled for RP is better than that of patients scheduled for 
ERT.. These results are in line with the results of the few other studies about this subject. Knowledge 
aboutt the real impact of RP and ERT on the HRQOL, therefore, should be based mainly on 
longitudinall  studies including baseline measures, the analyses of which should be adjusted for age and 
socioeconomicc status. In the small present study, baseline PF did not differ between both treatment 
modalities.. However, this could be due to the small sample size in which a statistically significance 
wass not reached. 

Inn Chapter  7 we compared the impact on the general and disease specific HRQOL of 
externall  radiation therapy with radical prostatectomy in patients with localized prostate cancer, and 
wee explored which factors, and to what extent, contribute to the assessed changes in HRQOL 12 
monthss after therapy was executed compared with pre-treatment assessments. To this end among 
otherr things, multiple regression analyses including all baseline characteristics, HRQOL and PF, were 
executed.. The RP patients demonstrated significantly more improvement in their emotional function, 
whilee they report more incontinence, and a worse sexual function. Improvement in the overall 
HRQOLL was significantly better in ERT patients, while the changes in the gastrointestinal function of 
thesee patients were significantly worse. Only the differences with respect to incontinence can be 
attributedd to the treatment itself. Almost all HRQOL change scores are influenced the most by there 
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ownn baseline score. The influence on the changes on the assessed HRQOL of other factors like age, 
socioeconomicc status, and several psychosocial factors is limited. It is concluded that the impact on 
HRQOLL of ERT is comparable to that of RP, except for incontinence. RP patients suffer more from 
incontinencee than ERT patients. Changes in the assessed HRQOL are mainly influenced by the pre-
treatmentt HRQOL scores. 

Patientss with lymph node positive prostate carcinoma can't be cured. The first line palliative 
treatmentt is hormonal therapy. The best time to start this hormonal treatment is as yet unknown. 
Knowledgee about the impact of this treatment on the HRQOL is therefore essential. In chapter  8 the 
impactt of androgen deprivation on HRQOL in patients with asymptomatic lymph node positive 
prostaticc carcinoma (LPPC) is examined. HRQOL domains were measured, using standard 
instrumentss in 9] patients with histologically proven LPPC. Most patients were randomized for 
immediatee or deferred hormonal treatment until progression was observed. For analyses concerning 
thee time to progression and survival, the Kaplan-Meier method was used. Patients treated with 
androgenn deprivation showed a significantly worse sexual, emotional, and physical function, 
experiencedd more hot flushes and a worse overall HRQOL, compared with patients receiving no 
therapy.. Time to progression was significantly shorter in the deferred treated patients in comparison 
withh the immediately treated patients (33 vs 62 months, p<0.001). No significant differences were 
foundd with respect to the duration of survival. We concluded that hormonally treated patients with 
asymptomaticc LPPC have a worse HRQOL compared with patients receiving no therapy. The 
durationn of survival was similar, whether patients received immediate or deferred hormonal treatment. 
Nowadays,, with patients' preferences playing an increasingly important role in therapeutic decision 
making,, physicians should be aware of this negative impact and ought to inform the patients on this. 

Thee optimal, palliative treatment of patients with metastatic hormone resistant prostate cancer 
(HRPC)) is still investigational. In Chapter  9 we studied the effect of Epirubicin combined or not 
combinedd with Medroxy Progesterone Acetate (MPA), in this particular patient group. The aim of the 
studyy was to investigate the feasibility of the HRQOL measurement and to ascertain whether MPA 
addedd to Epirubicin produces a better HRQOL than Epirubicin alone. 
Off  the 28 randomised patients with symptomatic metastatic HRPC, 26 were eligible. Fourteen of them 
receivedd Epirubicin intravenously lOOmg/sqm every three weeks in combination with MPA orally 
5000 mg twice a day. Twelve patients received only Epirubicin. For the HRQOL assessment the 
Rotterdamm Symptom Checklist (RSCL) was used. Toxic side effects of chemotherapy were assessed 
byy the 'WHO' criteria. Subjective response includes performance status and pain score. Compliance to 
completee HRQOL questionnaires was high (87,5%). Of the HRQOL domains studied, none of the 
patients,, irrespective of their treatment, experienced an improvement in their HRQOL. Moreover, 
afterr 12 and 24 weeks patients in both treatment arms experienced significant worsening of physical 
symptomm distress when compared with study entry. Toxicity was moderate to severe. Biochemical 
responsee (drop of PSA by more than 50%) was observed in 5 out of 26 patients (19,1%) and 
subjectivee response in 7 out of 26 patients (26,9%). The median survival for all patients was 30 
weeks.. There was no statistically significant difference between the two treatment arms. Performance 
statuss and the global quality of lif e as judged by the patients themselves are associated with duration 
ofof survival. No relation was found between initial observed subjective response and survival. In 
conclusion,, the feasibility to measure HRQOL in patients with symptomatic AHRPC is demonstrated 
inn the present study. Subjective and biochemical response was observed in both treatment arms, but 
thiss was not translatable to improved measured HRQOL domains. 

Thee primary objective of the study presented in Chapter  10 was to compare the effect on the 
HRQOLL of Epirubicin lOOmg/nr (EpilOO) administered in a 4 weekly intravenous regimen to that of 
Epirubicinn 25 mg/irr (Epi25) administered in a weekly intravenous regimen in patients with hormone 
resistantt prostatic cancer. Moreover, subjective, and objective responses, as well as the disease-
specificc survival were studied. 87 patients took part in this randomized study of which finally 79 
patientss (38 Epi25 and 41 EpilOO patients) were evaluable. For the assessment of the HRQOL, the 
EORTC-QLQ-C300 was used. Subjective, biochemical and bonescan responses were monitored. Toxic 
sidee effects of chemotherapy were assessed by WHO criteria. HRQOL assessment and monitoring 
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weree performed before treatment and every four weeks after the start of treatment. None of the 
patientss in the Epi25 group nor in the EpilOO group experienced a change in the overall HRQOL or 
inn any of the HRQOL function scales. Statistically significant changes were found in the HRQOL 
symptomm scales only. Compared with baseline, patients treated with Epi25 reported less pain during 
thee first 3 months. Patients treated with EpilOO reported more dyspnoea after 4 weeks, whereas after 8 
weekss they experienced less pain, less insomnia but more loss of appetite compared with the 
assessmentt at baseline. In both arms the toxicity was similar, except for a statistically significant 
differencee in WHO grade 1I-II I  alopecia in 82% in the EpilOO group versus 31% in the Epi25 group. 
Theree were no significant differences between the two treatment arms with respect to response rates 
andd disease specific survival. In conclusion, both therapeutic regimens showed comparable response 
rates.. However, the observed responses did not result in an improved HRQOL. This observation is in 
linee with other studies using single agent Epirubicin. Therefore, Epirubicin, as single agent therapy, 
shouldd not be used in future treatment of patients with advanced hormone resistant prostate cancer 
anymore. . 

Patientss with metastatic hormone refractory prostate cancer (HRPC) are often viewed as an 
homogeneoushomogeneous group with median overall survival lasting about ten months. The identified prognostic 
factorss in metastatic HRPC patients are biochemical (baseline Prostate Specific Antigen [PSA], 
Lactatee Dehydrogenase, Alkaline phosphates, Haemoglobin, Creatinine), objective (number of bone 
metastases,, duration of response to primary hormonal treatment, age), or subjective (performance 
statuss [PS], disease related symptoms). HRQOL measurements have rarely been considered as 
potentiall  prognostic factors in this disease. Objective of the study presented in chapter  11 was 
twofold.. First, to explore whether it was possible to identify HRQOL domains with independent 
prognosticc value for the survival. Second, to perform a prognostic factor analysis in order to develop 
riskk groups that could distinguish patients with a relatively good prognosis from patients with a 
particularlyy bad or particularly favourable prognosis. The data from 391 metastatic HRPC patients 
randomizedd in three EORTC trials (30903, 30921, 30944), were used. The 15 scales from the EORTC 
QLQ-CC 30 (version 1.0) and ten baseline clinical and biochemical variables were considered. 
Univariatee and multivariate Cox proportional hazard models stratified for trial and treatment were 
used.. It turned out that insomnia, dyspnoea and appetite loss, bone scan result, performance status 
(WHOO PS) and haemoglobin level were independent predictors of survival in the multivariate 
analysis.. Based on these 6 factors, a prognostic index (PI) was computed. The patients could be 
classifiedd into three groups: good prognosis (PI 0-2: 29,8%) with 17,8 months median survival, 
intermediatee prognosis (PI 3-4: 43,8%) with 11,1 months median survival, and poor prognosis (PI>5: 
26,4%)) with a median survival of 5,4 months. In conclusion, HRQOL domains (dyspnoea, appetite 
loss,, insomnia), as measured with the EORTC QLQ C30, turn out to be of independent predictive 
valuee with regard to the survival of patients with metastatic HRPC. It was possible to construct a 
clinicallyy easy to use model containing the number of bone metastases, Haemoglobin, WHO 
performancee status, dyspnoea, insomnia and appetite loss, which can distinguish between patients 
withh a good, an intermediate, and a poor prognosis. This model remains to be validated on an 
independentt dataset and a comparison to other prognostic models not including HRQOL factors is 
neededd to determine which model is best. Prognostic models and risk groups,however, should be used 
inn order to treat and inform patients efficiently and to select patients with homogeneous (good) 
prognosiss for inclusion in future clinical trials aiming to improve survival in HRPC. 

Finall  conclusions and futur e perspectives 
Nowadays,, it is clear that the research into HRQOL has definitively found its place within the field of 
researchh on patients with prostate cancer. Yet, we should be aware that this research is still very 
young.. This is shown by, among other things, the results of the reviews as presented in the chapters 3 
andd 4. Actually, we have to conclude that these results are rather disappointing. This is primarily 
causedd by the relatively small number of studies that has been conducted and the current 
methodologicall  chaos. Consequently, study results are not comparable, and therefore the limited 
numberr of available results show every sign of a collection of single institution experiences. There is 
aa lot of work to be done, especially concerning the unambiguous use of HRQOL questionnaires. An 
internationall  questionnaire, available in many languages and cross-culturally validated, should be 
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developed,, addressing all the specific problems a prostate cancer patient can encounter. Moreover, 
onee wil l also have to establish which statistical differences in the assessed HRQOL wil l be widely 
acceptedd as clinically significant. 
Finally,, further research is needed into the relationship between several psychosocial factors and the 
assessedd HRQOL. Apart from a study of Eton and the study described in this thesis, there has hardly 
beenn any research into this subject among patients with prostate cancer. While there is proof of a 
correlationn between the two in cross-sectional studies, in the literature, no longitudinal studies has 
beenn executed about the influence of psychosocial factors on the changes in the measured HRQOL. 
Thee results of the research described in this thesis show that the influence of psychosocial factors on 
thee measured HRQOL in a multiple regression analysis is limited. We should realise, though, that this 
researchh only concerns a small group of patients. It's very well possible that this influence does 
becomee clear when studied among larger groups of patients. Therefore, this research should be 
conducted,, since knowledge concerning the influence of the psychosocial factors on the measured 
HRQOLL is vital for a sound interpretation of the results of a HRQOL assessment. 
Givenn the methodological problems, it isn't surprising that the results of HRQOL research aren't 
consideredd as a solid clinical endpoint yet. For instance, these results never have been included in the 
formulationn of (inter)national guidelines on prostate carcinoma. It's neither surprising that, among 
clinics,, there's a certain scepticism about the clinical applicability of HRQOL research, despite the 
factt that the additional value is endorsed widely, in theory. It's clear that this scepticism should be 
overcome,, not only in the interest of the patient, but also in that of the clinicians themselves. 
Hencee my plea in favour of the implementation of a worldwide standardisation of HRQOL research in 
prostatee cancer. This standardisation particularly involves the instruments used for measuring 
HRQOL,, the study design and power, the timing of data collection, compliance, the statistical 
analysis,, and the presentation of the results. Only then, we can really put HRQOL on the map as a 
valuablee tool for use in daily clinical practice, as well as a solid endpoint of clinical trials. An 
instrumentt comparable to, for example, PSA response, time to progression, and survival. 
Yet,, there's a long way to go until this goal will be achieved. 
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Chapterr 13 

Nederlandsee samenvatting 
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Bijj  de behandeling van kankerpatiënten waren artsen aanvankelijk hoofdzakelijk geïnteresseerd in 
objectievee resultaten, zoals het bestrijden van klachten, de tijd tot progressie en de duur van de 
overleving.. Er werd nauwelijks aandacht besteed aan de invloed die de ziekte en haar behandeling op 
dee kwaliteit van leven (KvL) van patiënten heeft. Deze benadering is in de laatste decennia veranderd. 
Niett alleen artsen maar ook patiënten raken steeds meer geïnteresseerd in het effect van de ziekte en 
haarr behandeling op de kwaliteit van leven. Dit geldt evenzeer voor patiënten met prostaatkanker. 
Ditt proefschrift bestudeert verschillende aspecten van de algehele en ziektespecifieke KvL van 
patiëntenn die lijden aan en behandeld worden voor prostaatkanker. In dit hoofdstuk wordt een 
samenvattingg van het proefschrift gegeven, gecombineerd met conclusies en toekomstbeschouwingen. 

Inn hoofdstuk 1 worden etiologie, klinische beeld, therapeutische mogelijkheden en prognose van 
prostaatkankerr beschreven. Prostaatkanker is wereldwijd de op een na meest gediagnosticeerde solide 
maügniteitt bij mannen. De ziekte wordt op dit moment gezien als een van de belangrijkste medische 
problemenn die de mannelijk bevolkingsgroep bedreigt. De precieze oorzaak van prostaatkanker is 
onbekend.. Risicofactoren zijn leeftijd, belaste familieanamnese en ras. De Europese Associatie voor 
Urologiee heeft recent haar richtlijnen met betrekking tot de behandeling van prostaatkanker 
gepubliceerdd (tabel 2, pagina 13). De indicaties en overwegingen van de verschillende behandelings-
mogelijkhedenn zijn in deze tabel bijeengebracht. Over het algemeen geldt dat mannen in een goede 
conditiee met een lokaal beperkt prostaatcarcinoom en een levensverwachting van meer dan 10 jaar in 
aanmerkingg komen voor een, in opzet, curatieve behandeling. Curatie kan bereikt worden door een 
radicalee prostatectomie of interne dan wel externe radiotherapeutische behandeling. In geval van een 
lokaall  uitgebreide tumor zijn er thans aanwijzingen dat een combinatie van radiotherapie en 
hormonalee therapie de beste objectieve resultaten geeft. Patiënten die lymfekliermetastasen of 
metastasenn op afstand hebben kunnen niet meer worden genezen. Hormonale behandeling is bij de 
meestee patiënten effectief, hoewel dit effect slechts tijdelijk is. De vraag of hormonale behandeling bij 
dezee patiënten direct moet worden gestart of pas op het moment dat zij objectieve progressie 
vertonen,, staat nog steeds ter discussie. Als prostaatkanker progressie vertoont onder hormonale 
behandelingg is er sprake van een hormoonresistent prostaatcarcinoom. De mediane overleving van 
dezee patiënten is 10 maanden. Op dit moment bestaat er geen tweedelijnsbehandeling die een toename 
inn de duur van de overleving laat zien. 

Inn hoofdstuk 2 wordt een aantal methodologische aspecten van KvL besproken. Allereerst komt aan 
dee orde wat precies onder KvL wordt verstaan. Heden ten dage zijn de meeste onderzoekers het er 
overr eens dat het een multidimensioneel concept betreft, dat in ieder geval de domeinen lichamelijke, 
functionele,, psychologische en sociale gezondheid omvat. In dit concept is lichamelijke gezondheid 
gerelateerdd aan klachten, zoals pijn, vermoeidheid, misselijkheid, braken, mictieklachten enz. 
Functionelee gezondheid houdt verband met de mobiliteit, maatschappelijke activiteiten, de mate 
waarinn men in staat is zichzelf te verzorgen en de mogelijkheid tot het uitvoeren van lichamelijke 
activiteiten.. Psychosociale gezondheid is gerelateerd aan cognitieve functies, stress en psychisch 
welbevindenn en de sociale gezondheid tot slot is gerelateerd aan de mogelijkheid tot uitvoeren van 
socialee activiteiten en intermenselijke relaties. Tot op heden is betrekkelijk weinig aandacht besteed 
aann de vraag hoe deze verschillende domeinen, die samen de KvL bepalen, zich onderling verhouden 
enn hoe zij elkaar beïnvloeden. Noch is veel onderzoek verricht naar andere factoren die de ervaren 
KvLL kunnen beïnvloeden. Zo is bijvoorbeeld de individuele beoordeling van de invloed van bepaalde 
symptomenn op de KvL niet voor ieder individu hetzelfde. Het is derhalve zeer aannemelijk dat hierbij 
ookk andere factoren, zoals wellicht persoonlijkheidskenmerken (o.a. stemming, de manier van het 
omgaann met zaken), sociaal-culturele factoren en misschien wel financiële mogelijkheden, van 
invloedd zijn. Onderzoek hiernaar is van eminent belang omdat het de interpretatie van de resultaten 
vann KvL-onderzoek zou kunnen veranderen. Verder wordt in het hoofdstuk aandacht besteed aan de 
vraagg hoe de KvL gemeten zou moeten worden. Op dit moment zijn er in de literatuur niettemin 
voldoendee aanwijzingen dat een prospectieve meting inclusief een meting voordat de behandeling 
gestartt wordt (de zogenaamde 'baseline-meting'), waarbij gebruik gemaakt wordt van gevalideerde 
vragenlijsten,, die door de patiënten zelf worden ingevuld en anoniem worden geanalyseerd - de beste 
manierr is om KvL te meten. Er wordt stilgestaan bij de vraag hoe je KvL-vragenlijsten moet 
ontwikkelenn om ze gevalideerd te krijgen. Er wordt een overzicht van de bestaande gevalideerde 
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KvL-instrumentenn gegeven. De vraag wanneer onderzoek naar KvL op theoretische basis een relevant 
eindpuntt in klinische studies kan zijn, wordt verder uitgediept. Hieruit blijkt dat KvL-onderzoek over 
hett algemeen van belang is wanneer relatief nieuwe behandelingsmodaliteiten worden geëvalueerd, 
wanneerr de behandeling zelfbijwerkingen heeft (positief of negatief) of als een nieuwe behandeling 
geenn betere overleving geeft maar beoogt een betere KvL te geven. Methodologische problemen, 
zoalss ontbrekende items en de compliance worden besproken. Verder wordt het probleem van de 
statistischee versus de klinische relevantie met betrekking tot de resultaten van KvL-studies besproken. 
Watt is precies de klinische betekenis van een statistisch significant verschil van 6 punten op een 
schaall  die loopt van 1 tot 100? In de literatuur zijn slechts een paar artikelen verschenen die aandacht 
bestedenn aan dit punt. Of iets ook klinisch significant is blijf t vooralsnog subjectief en daarmee een 
zaakk van persoonlijke inschatting. Niettegenstaande dit feit zijn een aantal onderzoekers het erover 
eenss dat een verschil van 5 tot 10 punten op een schaal van 1 tot 100 gezien kan worden als klinisch 
significant.. Tot slot wordt de vraag bediscussieerd hoe de resultaten van KvL-onderzoek een rol 
kunnenn spelen bij de individuele therapiekeuze. Hiertoe zijn twee modellen ontwikkeld die proberen 
dee objectieve klinische data (o.a. overleving) te combineren met de resultaten van KvL-onderzoek: de 
multimulti attribute utility theory {MAUT ) en de quality adjusted life years (Qualy's). Ondanks het bestaan 
vann deze modellen, en niettegenstaande het feit dat er geen algemeen geaccepteerde gouden standaard 
bestaat,, blijf t het incorporeren van resultaten van KvL-onderzoek in de dagelijkse praktijk een 
moeizaamm proces dat nog steeds afhankelijk is van de persoonlijke interpretatie van de behandelend 
arts. . 

Inn hoofdstuk 3 wordt een uitvoerig overzicht van de bestaande literatuur gegeven. Doel van dit 
overzichtt is na te gaan wat we tot op heden hebben geleerd van de KvL-studies die uitgevoerd zijn bij 
patiëntenn met prostaatkanker. In de PubMed database is gezocht op de sleutelwoorden 'prostate 
cancer'' en 'quality of life'. Dit leverde 854 citaties op, waarvan 630 in het Engels inclusief een 
abstract.. Slechts 54 van deze citaties rapporteren over prospectieve studies inclusief baseline-
metingenn waarbij gevalideerde vragenlijsten zijn gebruikt. De resultaten van deze 54 studies kunnen 
alss volgt worden samengevat. 
CuratieveCuratieve behandeling: de radicale prostatectomie heeft slechts een zeer gering effect op de algehele 
KvL.. Er zijn wisselende rapportages over incontinentie en erectiestoornissen: 7 tot 39% van de 
patiëntenn zijn incontinent en 14 tot 60% heeft na een operatie erectiestoornissen. Het blijkt dat de 
erectiestoornissenn toch continue stress kunnen veroorzaken, met name bij jongere patiënten die 
preoperatieff  seksueel actief waren. Van de patiënten geeft 85% aan, gegeven de keuze, opnieuw voor 
eenn radicale prostatectomie te kiezen. Uitwendige bestraling heeft ook op de lange duur nauwelijks 
effectt op de algehele KvL. Op termijn kan het leiden tot beperkte gastro-intestinale en mictieklachten 
alsmedee erectiestoornissen. Van deze patiënten zou 90% weer voor deze behandeling kiezen. Er zijn 
slechtss enkele studies die een radicale prostatectomie vergelijken met externe radiotherapie. Uit deze 
studiess blijkt dat de chirurgisch behandelde patiënten meer last hebben van incontinentie en 
erectiestoornissenn waarbij de extern radiotherapeutisch behandelde patiënten meer gastro-intestinale 
klachtenn hebben. Verder wordt tussen deze twee behandelingen geen verschil waargenomen in de 
overigee KvL-domeinen. Op dit moment zijn nog geen adequate resultaten van de invloed van 
interstitiëlee radiotherapie op de KvL voorhanden. 
HormonaleHormonale behandeling: de invloed op de KvL van behandeling met LHRH-agonisten enerzijds en 
orchidectomiee anderzijds is vergelijkbaar. Patiënten die behandeld worden met een maximale 
androgeenblokkadee (orchidectomie in combinatie met Flutamide) rapporteren een slechtere KvL, 
meerr gastro-intestinale klachten en een slechtere emotionele functie in vergelijking met patiënten die 
alleenn worden behandeld met een orchidectomie. Er zijn verschillende studies die de invloed op de 
KvLL van hormonale monotherapie vergelijken met behandeling met een LHRH- agonist danwei 
orchidectomie.. Deze studies tonen geen verschillen, behalve wat betreft seksuele interesse en fysieke 
capaciteitt ten faveure van patiënten die met monotherapie worden behandeld. Er zijn enkele studies 
diee het effect van directe hormonale behandeling versus uitgestelde hormonale behandeling op de 
KvLL hebben bestudeerd. In alle studies komt naar voren dat patiënten die direct hormonaal worden 
behandeldd niet alleen meer opvliegers hebben, maar ook meer vermoeidheid, minder energie, meer 
emotionelee problemen, een slechtere seksuele functie en een slechtere algehele KvL rapporteren. 
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BehandelingBehandeling voor het hormoonresistent prostaatcarcinoom: er zijn slechts twee behandelings-
modaliteitenn die een positieve invloed op de KvL laten zien. Allereerst is dat de combinatie van 
behandelingg met externe radiotherapie en Strontium, met name bij patiënten die pijn hebben, terwijl 
hedenn ten dage de combinatie van Prednison en Mitoxantrone gezien moet worden als de gouden 
standaardd bij de behandeling van patiënten met een hormoonresistent prostaatcarcinoom, aangezien 
hett het beste (tijdelijke) positieve effect op zowel ziekte-specifieke als algehele KvL-domeinen laat 
zien. . 

Inn hoofdstuk 4 wordt een literatuurstudie gepresenteerd naar de kwaliteit van gerandomiseerde 
klinischee studies waarbinnen KvL-onderzoek is uitgevoerd. Er zijn 25 gerandomiseerde klinische 
studiess gevonden, waarbij in totaal 8015 patiënten, hoofdzakelijk met een gemetastaseerd 
prostaatcarcinoom,, zijn geïncludeerd. Bicalutamide was verreweg het meest onderzochte medicament. 
Dee studies toonden een aantal methodologische beperkingen, waaronder de volgende: 

dee EORTC QOL C30 is de meest gebruikte vragenlijst, in 56% van de studies zijn echter niet 
adequaatt gevalideerde vragenlijsten gebruikt. 
slechtss 44% van de studies besprak de overwegingen waarom het gebruikte instrument om de 
KvLL te meten was geselecteerd. 
64%% van de studies gaf niet aan op welke wijze de KvL was gemeten. 
56%% van de studies rapporteerde niet wat de compliance was. 
slechtss 13% formuleerde een hypothese met betrekking tot de verwachte resultaten van het 
KvL-onderzoek. . 

Ditt overzicht laat duidelijk zien dat er zelfs in gerandomiseerde klinische studies sprake is van een 
gebrekk aan een uniforme benadering in combinatie met vele methodologische tekortkomingen. Het is 
zeerr goed voorstelbaar dat deze beperkingen de uiteindelijke resultaten van het KvL-onderzoek 
hebbenn beïnvloed. Al met al wordt geconcludeerd dat de huidige resultaten kwalitatief gezien 
teleurstellendd zijn. 

Inn hoofdstuk 5, 6 en 7 worden de resultaten belicht van een studie die in de Amsterdamse regio is 
uitgevoerd.. Het betreft een KvL-studie onder patiënten met een gelokaliseerd prostaatcarcinoom die 
behandeldd zijn met een radicale prostatectomie of externe radiotherapie. 138 patiënten participeerden. 
All ee relevante klinische gegevens zijn geregistreerd. Voor de behandeling en na 12 maanden is door 
dee patiënten een uitgebreide vragenlijst ingevuld met het doel de KvL en verschillende psychosociale 
factorenn te meten. Deze vragenlijst is opgebouwd uit de volgende gevalideerde vragenlijsten; 
SociodemografischSociodemografisch karakteristieken: registratie van leeftijd, niveau van opleiding, huwelijkse staat, 
nationaliteitt en huidige werkkring. 
SocialeSociale wenselijkheid: evaluatie van de mate waarin patiënten geneigd zijn sociaal wenselijke 
antwoordenn te geven en niet proberen de vragen zo eerlijk mogelijk te beantwoorden. 
ZiektegerelateerdeZiektegerelateerde KvL: de European Organization for Research and Treatment of Cancer Quality of 
Lif ee Questionnaire Core 30 (EORTC QLQ C30), die 30 items bevat, is gebruikt om het functioneren 
enn de klachten van kankerpatiënten te inventariseren. 
Piasklachten:Piasklachten: de international prostate symptom score (IPSS) is gebruikt om plasklachten te meten. 
Incontinentie:Incontinentie: om de ernst van de urine-incontinentie te meten is een gevalideerd instrument gebruikt 
datt ontwikkeld is door Van Vierhout. 
SeksueelSeksueel functioneren: seksuele functies zijn gemeten met een vragenlijst die is samengesteld uit 
itemss van de sexual behaviour questionaire, zoals deze door de Derogates is ontworpen, en uit items 
vann de vragenlijst die ontwikkeld is door het Nederlands Instituut voor Sociaal Seksuologisch 
Onderzoekk (NISSO). 
Gastro-intestinaleGastro-intestinale klachten: een zelf geconstrueerde vragenlijst gebaseerd op de EORTC colorectale 
modulee is gebruikt om gastro-intestinale klachten te meten. 
CopingCoping style: de copingstijl is gemeten met de gestandaardiseerde Utrecht Coping List (UCL), de 
dimensiess zijn actieve coping, palliatie, behoefte aan sociale ondersteuning, ontkenning, uiten van 
emotiess en cognitieve correctie. 
PsychologischePsychologische stress: om de psychologische stress te meten is de Profile Mood States (POMS) 
gebruikt.. Dit instrument kent de volgende dimensies: depressie, angst, vermoeidheid, kracht, spanning 
enn een totale score. 
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InvloedInvloed van het feit dat patiënten prostaatkanker hebben: een Nederlandse versie van de Impact of 
Eventt Scale (IES) is gebruikt met het doel de emotionele invloed te meten van het feit dat bij 
patiëntenn prostaatkanker is gediagnostiseerd. 
HetHet uiten van emoties: het uiten van emoties is gemeten met een Nederlandse vragenlijst die de 
dimensiess rationaliteit, introverte emoties, extraverte emoties en de mate van behoefte aan emotionele 
controlee bevat. 
SocialeSociale steun: de hoeveelheid aanwezige sociale steun is gemeten met een Nederlandse versie van de 
verkortee sociale-steunvragenlijst, zoals die is ontwikkeld door Saranson. 
Levensgebeurtenissen:Levensgebeurtenissen: de Life Experience Survey (LES) is gebruikt om 40 potentiële levens-
gebeurtenissenn gedurende de afgelopen 12 maanden te scoren. 

Inn hoofdstuk 5 wordt het mogelijke verband tussen de gemeten KvL en verschillende psychosociale 
factorenn nader onderzocht. Belangrijke psychosociale factoren zijn stress, de mate van sociale steun, 
dee manier waarop wordt omgegaan met emoties en de copingstijl. Stress betreft hierbij het niveau en 
hett aantal ervaren stressvolle levensgebeurtenissen, zoals het verlies van een partner. Sociale steun 
betreftt de mate en de kwaliteit van steun van familieleden, vrienden en professionele hulpverleners. 
Onderr het uiten van emoties wordt verstaan de mogelijkheid om emoties te plaatsen en te uiten. Met 
copingstijll  ten slotte wordt de manier van omgaan met een bepaalde situatie bedoeld. Over het 
algemeenn gaat het hierbij om afstand nemen van een situatie, er actief mee omgaan, de situatie 
ontkennenn of deze rationaliseren. Studies onder patiënten met andere ziekten dan prostaatkanker 
tonenn aan dat de ervaren KvL mede wordt beïnvloed door deze psychosociale factoren. Het doel van 
dee huidige studie is te onderzoeken of er verband bestaat tussen de KvL en de genoemde 
psychosocialee factoren bij patiënten met een gelokaliseerd prostaatcarcinoom die gepland staan voor 
eenn radicale prostatectomie of externe radiotherapie. De resultaten laten allereerst zien dat er een 
sterkee relatie bestaat tussen de gemeten KvL enerzijds en leeftijd en sociaal-economische status 
anderzijds.. Verder bestaan er significante correlaties tussen KvL en verscheidene psychosociale 
factoren.. Zo zijn ontkenning als copingstijl, vermoeidheid als geestestoestand en stress negatief 
gecorreleerdd met nagenoeg alle KvL- functieschalen zoals gemeten met de EORTC QLQ C30. 
Ontkenningg is positief gecorreleerd met seksueel disfunctioneren. Conclusie: bij patiënten met 
prostaatkanker,, die gepland staan voor een in opzet curatieve behandeling, bestaat een significant 
verbandd tussen de gemeten KvL enerzijds en leeftijd, sociaal-economische status en verschillende 
psychosocialee factoren anderzijds. Verder onderzoek onder grotere heterogene groepen patiënten 
moett aantonen wat dit verband is en hoe de gemeten KvL precies beïnvloed wordt. 

Nuu er aanwijzingen zijn dat ook bij patiënten met prostaatkanker verband bestaat tussen verschillende 
psychosocialee factoren en de gemeten KvL, is het interessant te onderzoeken wat de KvL en 
psychosocialee factoren zijn van twee patiëntengroepen die met elkaar vergeleken worden, voor het 
beginn van de behandeling (baseline). Indien deze psychosociale profielen verschillen en voornoemde 
factorenn daadwerkelijk de ervaren KvL beïnvloeden, moet er in principe voor deze invloeden 
gecorrigeerdd worden wanneer de invloed van twee behandelingen op de KvL wordt vergeleken in niet 
gerandomiseerdee studies. In hoofdstuk 6 worden de klinische gegevens alsmede de KvL en 
psychosocialee factoren van prostaatkankerpatiënten die gepland zijn voor een radicale prostatectomie 
off  uitwendige radiotherapie met elkaar vergeleken. De resultaten van deze studie laten zien dat 
patiëntenn die met externe radiotherapie behandeld zullen worden, gemiddeld 7,9 jaar ouder zijn en 
eenn lagere sociaal-economische status hebben. Daarnaast worden bij deze patiënten vaker tumorstadia 
T33 en T4, met een slechtere gradering en hogere PSA-waarden, gediagnosticeerd. Tot slot 
rapporterenn zij een slechtere lichamelijke, cognitieve en sociale functie, meer vermoeidheid, meer 
pijn,, een lagere algehele KvL en een slechtere seksuele functie, in vergelijking met patiënten die met 
eenn radicale prostatectomie behandeld zullen worden. Er worden geen verschillen gevonden voor 
gastro-intestinalee en mictieklachten, noch voor de gemeten psychosociale factoren. 
Conclusie:: in deze studie is het KvL-profiel van patiënten die behandeld zullen worden met een 
radicalee prostatectomie aanzienlijk beter dan dat van radiotherapeutisch behandelde patiënten. Deze 
resultatenn komen overeen met die uit andere studies over dit onderwerp. Kennis over de invloed van 
radicalee prostatectomie en radiotherapie op de KvL dient dan ook hoofdzakelijk gebaseerd te zijn op 
longitudinalee studies inclusief baseline-metingen, waarbij de analyses gecorrigeerd moeten worden 
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voorr leeftijd en sociaal-economische status. In dit kleine onderzoek blijkt dat de psychosociale 
factorenn tussen de twee therapiegroepen niet verschillen. We moeten ons wel realiseren dat dit een 
gevolgg kan zijn van relatief kleine aantallen patiënten, waardoor een statistische significantie mogelijk 
niett bereikt wordt. 

Inn hoofdstuk 7 tot slot wordt de invloed op de KvL van een radicale prostatectomie vergeleken met 
diee van externe radiotherapie. Verder wordt uitgediept welke factoren en in welke mate van invloed 
zijnn op de veranderingen in de KvL na 12 maanden. Hiertoe zijn o.a. multipele regressieanalyses 
uitgevoerd,, waarbij alle baseline-karakteristieken, de baseline-KvL en psychosociale factoren in het 
modell  zijn opgenomen. Patiënten die behandeld zijn met een radicale prostatectomie, melden een 
sterkeree toename van hun emotionele functie, hoewel ze daarnaast meer incontinentie voor urine en 
eenn slechtere seksuele functie rapporteren. Een verbetering van de algehele KvL wordt meer door 
radiotherapeutischh behandelde patiënten gerapporteerd, terwijl ze meer gastro-intestinale klachten 
hebben.. De multipele regressieanalyses laten echter zien dat van al deze verschillen alleen het verschil 
inn incontinentie toegeschreven kan worden aan de behandeling zelf. Nagenoeg alle veranderingen in 
dee KvL-scores worden het meest beïnvloed door het niveau van de score vóór de behandeling. Uit 
dezee regressieanalyse blijkt dat de invloed van andere factoren, zoals leeftijd, sociaal-economische 
statuss en verschillende psychologische factoren toch beperkt is. 
Conclusie:: de invloed van een radicale prostatectomie op de KvL is vergelijkbaar met die van externe 
radiotherapie,, met uitzondering van de mate van incontinentie. De veranderingen in de gemeten KvL 
naa 12 maanden worden hoofdzakelijk beïnvloed door het niveau van de KvL-scores vóór de 
behandeling. . 

Patiëntenn met een lymfogeen gemetastaseerd prostaatcarcinoom kunnen niet meer worden genezen. 
Hormonalee behandeling is de therapie van eerste keuze. Het is nog steeds onduidelijk wat het beste 
tijdstipp is om deze hormonale behandeling te starten. Direct nadat de diagnose wordt gesteld, of op het 
momentmoment dat objectieve progressie wordt waargenomen? Inzicht in de invloed van hormonale 
behandelingg op de KvL speelt bij deze overweging derhalve een essentiële rol. 
Inn hoofdstuk 8 wordt deze invloed onderzocht bij 91 patiënten met een asymptomatisch lymfogeen 
gemetastaseerdd prostaatcarcinoom. De KvL is gemeten met gevalideerde standaard vragenlijsten. De 
meestee patiënten zijn gerandomiseerd voor directe of uitgestelde hormonale behandeling. Voor de 
analysee met betrekking tot de tijd tot progressie en de duur van de overleving is de Kaplan-Meier 
methodee gebruikt. De resultaten laten zien dat patiënten die direct hormonaal worden behandeld een 
significantt slechtere seksuele, emotionele en fysieke functie rapporteren. Zij hebben meer opvliegers 
enn een slechtere algehele KvL in vergelijking met patiënten die niet behandeld worden. De tijd tot 
progressiee was significant korter bij patiënten die geen behandeling kregen in vergelijking met 
patiëntenn die hormonaal behandeld zijn (33 versus 62 maanden, p<0.001). Er zijn echter geen 
significantee verschillen gevonden met betrekking tot de uiteindelijke duur van de overleving. 
Conclusie:: patiënten met een asymptomatisch lymfogeen gemetastaseerd prostaatcarcinoom die 
hormonaall  behandeld worden, rapporteren een evident slechtere KvL in vergelijking met patiënten die 
geenn behandeling ontvangen. De duur van de overleving van beide patiëntengroepen is gelijk. 

Dee beste palliatieve behandeling bij patiënten met een gemetastaseerd hormoonresistente vorm van 
prostaatkankerr is nog steeds onderwerp van onderzoek. In hoofdstuk 9 hebben wij het effect van 
Epirubicinee al dan niet in combinatie met Medroxyprogesteron Acetaat (MPA) in deze patiëntengroep 
bestudeerd.. Het doel van het onderzoek was tweeledig. Ten eerste wilden we onderzoeken of het 
überhauptt mogelijk is om KvL-onderzoek in deze groep van veelal ernstig zieke patiënten te doen. 
Tenn tweede hebben wij gekeken of het toevoegen van Medroxyprogesteron aan Epirubicine een beter 
effectt had op de KvL in vergelijking met Epirubicine alleen. Van de 28 gerandomiseerde patiënten 
kondenn er uiteindelijk 26 worden geëvalueerd. Veertien van hen zijn elke 3 weken behandeld met 
Epirubicinee i.v. 100 mg./m2 in combinatie met MPA oraal 500 mg. 2 dd I tablet. Twaalf patiënten 
zijnn alleen met de Epirubicine behandeld. De Rotterdam-checklist (RCL) is gebruikt om de KvL te 
meten.. Bijwerkingen van de chemotherapie zijn vastgelegd aan de hand van de WHO-criteria. 
Veranderingenn in de performance status en de pijnscore zijn beoordeeld als subjectieve respons. 
87,5%% van de vragenlijsten die zouden moeten worden ingevuld, zijn ook daadwerkelijk ingevuld. 
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Geenn van de patiënten, onafhankelijk van de behandeling die ze ontvingen, ervaart een verbetering in 
dee KvL. Na 12 en 24 weken rapporteren patiënten in beide behandelingsarmen een slechtere fysieke 
functiee in vergelijking met de functie voor de start van de behandeling. Bijwerkingen waren matig tot 
ernstig.. Een biochemische respons, gedefinieerd als een daling van het PSA met meer dan 50%, is 
gezienn bij 5 van de 26 patiënten (19,1%) en een subjectieve respons bij 7 van de 26 patiënten (26,9%). 
Dee mediane overleving voor alle patiënten is 30 weken. Er is geen statistisch significant verschil 
tussenn de twee behandelingen. Er wordt geen verband gezien tussen de aanvankelijk geobserveerde 
subjectievee respons en de uiteindelijke duur van de overleving. Conclusie: deze studie heeft 
aangetoondd dat het mogelijk is bij patiënten met een progressief gemetastaseerd hormoonre si stent 
prostaatcarcinoom,, die in een slechte conditie verkeren, onderzoek naar KvL te doen. Verder blijkt er 
weliswaarr een subjectieve en biochemische respons op te treden in beide behandelingarmen, doch dit 
vertaaldee zich niet in een verbetering van de gemeten KvL. 

Primairee doel van de studie die beschreven wordt in hoofdstuk 10 is het effect op de KvL van 
Epirubicinee 100 mg/rrr i.v. (Epi 100) dat eens in de 4 weken wordt toegediend te vergelijken met het 
effectt van Epirubicine 25 mg/m" i.v. (Epi 25), dat wekelijks wordt toegediend, bij patiënten met een 
progressieff  gemetastaseerd hormoonresistent prostaatcarcinoom. Bovendien zijn opnieuw de 
subjectievee en objectieve respons en de uiteindelijke overleving bestudeerd. Aan deze 
gerandomiseerdee studie namen 87 patiënten deel, van wie er uiteindelijk 79 evalueerbaar waren (38 
Epii  25- en 41 Epi 100-patiënten). De EORTC QOL 30 is gebruikt om de KvL te meten. Daarnaast is 
dee subjectieve, biochemische en objectieve respons vastgelegd. Bijwerkingen van de chemotherapie 
zijnn gescoord volgens de WHO-criteria. De KvL-meting en de registratie van de klinische data 
hebbenn plaatsgevonden voor de start van de behandeling en zijn vervolgens elke 4 weken herhaald. 
Geenn van de patiënten in de Epi 25-groep noch in de Epi 100-groep rapporteert een verbetering in de 
gemetenn KvL-functieschalen. Er werden wel veranderingen gezien in de KvL-symptoomschalen. Zo 
rapporterenn patiënten die behandeld zijn met Epi 25 minder pijn na 3 maanden in vergelijking met 
baseline.. Epi 100-patiënten rapporteren meer kortademigheid na 4 weken, terwijl ze na 6 weken 
minderr pijn, minder slaapstoornissen maar wel significant minder eetlust hebben in vergelijking met 
baseline.. De bijwerkingen waren ook hier matig tot ernstig, doch vergelijkbaar voor beide groepen, 
behoudenss haaruitval. 82% van de patiënten in de Epi 100-groep rapporteert WHO graad II-II I 
haaruitvall  in vergelijking met slechts 31% in de Epi 25-groep. Er worden geen significante 
verschillenn gezien tussen de twee behandelingsmethoden met betrekking tot de objectieve respons en 
dee overleving. Conclusie: beide behandelingsmethoden laten een vergelijkbare respons zien, maar 
dezee objectieve respons resulteert niet in een verbetering van de KvL. Deze bevindingen komen 
overeenn met de resultaten van andere studies. Derhalve lijk t er geen plaats meer voor Epirubicine als 
monotherapiee bij patiënten met een progressief gemetastaseerd hormoonresistent prostaatcarcinoom. 

Patiëntenn met een progressief gemetastaseerd hormoon resistent prostaatcarcinoom (HRPC) worden 
vaakk gezien als een homogene groep patiënten met een mediane overleving van ca. 10 maanden. De 
volgendee factoren die van prognostische waarde zijn bij patiënten met een HRPC zijn tot op heden 
geïdentificeerd:: biochemische (baseline prostaatspecifiek antigeen, lactaatdehydrogenase, alkalische 
fosfatase,, hemoglobine, kreatinine); objectieve (aantal botmetastasen, duur van de respons op de 
primairee hormonale behandeling en leeftijd) en subjectieve (performance-status en aan de ziekte 
gerelateerdee symptomen). Leeftijd en KvL werden tot op heden niet beschouwd als potentiële 
prognostischee factoren. Het doel van de studie die in hoofdstuk 11 wordt gepresenteerd is tweeledig. 
Tenn eerste willen we onderzoeken of er KvL-factoren met een onafhankelijke prognostische waarde 
voorr de duur van de overleving bestaan. . Ten tweede willen we een model ontwerpen dat gebaseerd 
iss op prognostische factoren en waarmee patiënten met een relatief goede prognose onderscheiden 
kunnenn worden van die met een slechte prognose. De gegevens van 391 patiënten met een progressief 
symptomatischh gemetastaseerd HRPC die hebben deelgenomen aan een drietal gerandomiseerde 
EORTC-studiess zijn voor de huidige analyses gebruikt. 
Dee 15 schalen van de EORTC QOL C30 en 10 baseline klinische en biochemische variabelen werden 
betrokkenn in de analyses. Univariate en multivariate Cox Proportional Hazard-modellen, 
gestratificeerdd voor initiële studie en behandelingen, zijn gebruikt voor statistische analyses. 
Slaapstoornissen,, kortademigheid en gebrek aan eetlust in combinatie met het aantal botmetastasen. 
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dee performancestatus en het hemoglobinegehalte in het bloed blijken onafhankelijke prognostische 
factorenn te zijn voor de overleving in een multivariate analyse. Gebaseerd op deze 6 factoren is een 
prognostischh model (PM) samengesteld. Patiënten kunnen op basis hiervan onderscheiden worden in 
eenn drietal groepen. Eén met een goede prognose, (PM 0-2: 29,8%) met een mediane overleving van 
17,88 maanden; een tweede groep met een intermediaire prognose (PM 3-4: 43,8%) met een mediane 
overlevingg van 11,1 maanden; en een derde groep met een slechte prognose (PM>5: 26,4%) met een 
medianee overleving van 5,4 maanden. Conclusie: de KvL-factoren kortademigheid, verminderde 
eetlustt en slaapstoornissen, zoals ze worden gemeten met de EORTC QOL C30, zijn van 
onafhankelijkee prognostische waarde voor de duur van de overleving bij patiënten met een 
symptomatischh gemetastaseerd HRPC. Bovendien is het mogelijk een prognostisch model te 
construerenn dat in de dagelijkse praktijk gemakkelijk gebruikt kan worden en dat onderscheid kan 
makenn tussen patiënten met een goede, een intermediaire en een slechte prognose. Dit model moet 
nogg gevalideerd worden op een onafhankelijke dataset. Tevens is er een vergelijking met andere 
prognostischee modellen die geen KvL-domeinen bevatten nodig om uit te vinden welk model het 
bestee is. 

Conclus iee en toekomstperspect ief 
Hett is duidelijk dat onderzoek naar KvL heden ten dage definitief zijn plaats binnen het 
onderzoeksterreinn van patiënten met prostaatkanker heeft gevonden. Toch moeten we ons realiseren 
datt dit onderzoek nog in de kinderschoenen staat. Dit blijk t onder andere uit de teleurstellende 
resultatenn van de overzichten zoals die gepresenteerd worden in hoofdstuk 3 en 4. Het feit dat deze 
resultatenn teleurstellend zijn, wordt mede veroorzaakt door het relatief kleine aantal studies dat tot op 
hedenn is verricht en de methodologische chaos die nog steeds heerst. Als gevolg hiervan zijn de 
resultatenn van de verschillende studies niet met elkaar te vergelijken en heeft de kennis die we hebben 
allee kenmerken van een verzameling van resultaten van solitaire studies. Deze kennis is in ieder geval 
niett gebaseerd op de consistente resultaten van meerdere, wetenschappelijk verantwoorde, goed 
vergelijkbare,, crossculturele studies. Er moet derhalve nog veel werk verzet worden. Dit geldt onder 
meerr voor het gebruik van vragenlijsten. Op dit moment zijn er, op een aantal gevalideerde 
vragenlijstenn na, hoofdzakelijk niet-(crosscultureel)gevalideerde vragenlijsten in gebruik, die allemaal 
dee specifieke klachten en problemen van patiënten met prostaatkanker beogen te meten. Idealiter 
wordtt er één uniform gebruikte, internationaal geaccepteerde, crosscultureel gevalideerde, in vele 
talenn beschikbare vragenlijst ontworpen, die de specifieke noden van prostaatkankerpatiënten 
inventariseert.. Verder moet er internationaal overeenstemming bereikt worden over de vraag welke 
statistischh significante verschillen die gevonden worden bij KvL-onderzoek, ook klinisch relevant 
zijn.. Tot slot dient de relatie tussen psychosociale factoren en de gemeten KvL verder bestudeerd te 
worden.. Hiernaar is bij patiënten met een prostaatcarcinoom nauwelijks onderzoek gedaan, 
behoudenss een studie van Ethan en de studies beschreven in dit proefschrift. Hoewel in de literatuur 
eenn basale correlatie wordt aangetoond, is de invloed van psychosociale factoren op de veranderingen 
inn de gemeten KvL niet onderzocht in een longitudinale studie. Uit de resultaten van de studie die 
beschrevenn is in dit proefschrift, blijk t dat de invloed van psychosociale factoren op de gemeten 
HRQOLL in een regressieanalyse beperkt is. We dienen ons echter te realiseren dat dit onderzoek 
slechtss een klein aantal patiënten betreft. Het is zeer goed mogelijk dat deze invloed, indien 
onderzochtt bij grotere aantallen patiënten, wel evident wordt. In de toekomst zou een dergelijk 
onderzoekk dan ook uitgevoerd moeten worden, want kennis omtrent de invloed van de psychosociale 
factorenn op de gemeten KvL is van essentieel belang voor een goede interpretatie van de resultaten 
vann KvL-onderzoek. 

Gezienn voornoemde methodologische en logistieke problemen is het niet verwonderlijk dat de 
resultatenn van KvL-onderzoek nog niet beschouwd worden als een solide eindpunt in klinische 
studies.. Zo zijn deze resultaten nog nimmer betrokken bij de opstelling van richtlijnen voor de 
behandelingg van prostaatkanker. Het is derhalve ook niet verwonderlijk dat onder clinici nog immer 
eenn zekere scepsis bestaat over de klinische toepasbaarheid van KvL-onderzoek, ondanks het feit dat 
dee meerwaarde in theorie breed onderschreven wordt. Het is duidelijk dat deze scepsis in het belang 
vann de patiënten maar ook van de clinici zelf doorbroken moet worden. 

Vandaarr dat ik met klem wil pleiten voor een wereldwijde standaardisatie van het onderzoek naar 
KvLL bij patiënten met prostaatkanker. Deze standaardisatie geldt met name de compliance, het 
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gebruikk van vragenlijsten, het ontwerp van studies (inclusief de tijdstippen waarop de KvL gemeten 
wordt),, de statistische analyses en de presentatie van de resultaten. Alleen als dat bereikt wordt, zijn 
dee resultaten van KvL-onderzoek waardevol en daarmee bruikbaar in de dagelijks praktijkvoering en 
alss solide eindpunt in klinische studies. Een eindpunt dat in dat geval vergelijkbaar is met 
bijvoorbeeldd PSA-respons, tijd tot progressie en de duur van overleving. 
Err is echter nog een lange weg te gaan, voor dat doel bereikt is. 
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Stellinge n n 

behorendee bij het proefschrift 

Aspectss of health related quality of lif e in prostate cancer 

1.. Onderzoek naar kwaliteit van leven bij patiënten met prostaatkanker staat nog in de kinderschoenen 
(ditt proefschrift). 

2.. Er bestaan evidente correlaties tussen de gemeten kwaliteit van leven en psychosociale factoren, zoals 
stress,, omgaan met ziekte en sociale steun (dit proefschrift). 

3.. De veranderingen in de verschillende kwaliteit van leven scores één jaar na behandeling met een 
radicalee prostatectomie of met uitwendige radiotherapie worden hoofdzakelijk bepaald door de waarde 
vann deze scores vóór de behandeling (dit proefschrift). 

4.. Het uitstellen van hormonale behandeling bij patiënten met een asymptomatisch lymfogeen 
gemetastaseerdd prostaatcarcinoom tot het moment van objectieve progressie verdient aanbeveling (dit 
proefschrift). . 

5.. Monotherapie Epirubicine als tweedelijns behandeling van patiënten met een hormoon resistent prostaat 
carcinoomm dient als obsoleet te worden beschouwd (dit proefschrift). 

6.. Kortademigheid, slapeloosheid en verminderde eetlust, zoals gemeten met een internationaal 
gevalideerdee kwaliteit van leven vragenlijst, zijn onafhankelijke prognostische factoren voor de duur 
vann de overleving van symptomatische patiënten met een progressief hormoon resistent prostaat 
carcinoomm (dit proefschrift). 

7.. Geloof leidt tot een betere kwaliteit van leven. 

8.. Klinisch oncologisch onderzoek zonder daarin kwaliteit van leven te betrekken, is onvolledig (7997, 
JWDJWD de Waard). 

9.. De organisatie van een ziekenhuis volgens het model van resultaat verantwoordelijke businessunits 
heeftt alleen kans van slagen als het concept consequent wordt doorgevoerd en er een reële financiële 
vergoedingg voor de geleverde zorg aan ten grondslag ligt. 

10.. Een 'teaching hospital' kan zijn naam alleen waar maken wanneer adequate financiële middelen voor 
onderwijstakenn ter beschikking worden gesteld. 

11.. Het ontstaan van privé-klinieken is een teken van onmacht van politiek, zorgverzekeraars, 
ziekenhuisbestuurderss en medisch specialisten. De zorg die in deze klinieken geleverd wordt, 
kan,, kwalitatief beter, in de bestaande ziekenhuizen geleverd worden. 

12.. De meester-gezel verhouding in de opleiding tot uroloog wordt positief beïnvloed, indien in het 
woon/werkverkeerr gebruikt wordt gemaakt van een racerijwiel,waarbij de opleider trekt en de assistent 
hangtt (2003. PPM Karthaus). 

13.. Quality of lif e studies gaan overleven. 

14.. Lif e is too short to drink bad wine ( Winston Churchill). 

G.. van Andel 
Amsterdam,, 2003. 
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