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Chapterr 11 

Qualityy of life at baseline: a prognostic factor  for  survival in 
symptomaticc metastatic hormone refractory prostate cancer? 

L.. Collette, G. van Andel, A. Bottomley, G.O.N. Oosterhof, W.Albrecht, Th. M. de Reijke, 
S.D.. Fossa 

JournalJournal of Clinical Oncology (submitted) 
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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 
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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. 
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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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