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Genera ll  introductio n 





Genera ll  introductio n 

InIn the mid-1990's, the advent of potent combination anti retroviral regimens and advances 

inn the understanding of human immunodeficiency virus type 1 (HIV-1) pathogenesis 

dramaticallyy changed the management of chronic HIV-1 infection in the Western world. 

Advancess in the treatment of HIV-1 comprised the development of more numerous and 

moree potent inhibitors of viral replication. Two new classes of such anti retroviral drugs 

weree introduced, i.e., the protease inhibitors (Pis) and non-nucleoside reverse transcriptase 

inhibotorss (NNRTIs) [1-4]. Furthermore, new nucleoside-analogue reverse transcriptase 

inhibitorss (NRTIs) became available, i.e., lamivudme (3TC) and stavudine (d4T), in addition 

too the already approved zidovudine (AZT), didanosine (ddl) and zalcitabine (ddC). It was 

shownn that triple combination therapy comprising of one PI and two NRTIs or comprising 

off one nNRTI plus two NRTIs resulted in potent and durable suppression of plasma HIV 

RNAA concentrations, significant increases in CD4+ T-cell counts, and consequently, a large 

reductionn in the risk of disease progression and mortality [3-7]. Such triple combination 

therapiess are referred to as highly active anti retroviral therapy (HAART) and were introduced 

onn a large scale in clinical practice in the Netherlands as of July 1996. 

Simultaneouss developments comprised the introduction of assays to quantify the 

concentrationn of HIV RNA copies in blood plasma or serum. The value of quantitative 

plasmaa HIV RNA concentrations to predict HIV disease progression and mortality was 

demonstrated,, in addition to the importance of CD4+ T-cell counts [8, 9]. Reductions in 

plasmaa viral load were found to correlate with increases in CD4+ T-cell counts and AIDS-

freee survival. The use of viral load testing was also applied to the assessment of response 

too therapy [10]. The ability to quantify HIV RNA concentrations in plasma enabled research 

onn the replication kinetics of HIV-1 in vivo, revealing a persistent and high replication rate 

off HIV-1 both during symptomatic-and asymptomatic infection [11 , 12]. It was recognized 

thatt the high replication rate of HIV-1 and the high mutation rate per replication cycle would 

leadd to a rapid appearance of drug resistant virus, if HIV replication would continue during 

antiretrovirall therapy [13, 14]. Ongoing viral replication during antiviral triple therapy may 

bee due to suboptimal patient adherence to therapy [15]. Given the existence of extensive 

cross-resistancee within the three classes of antiretroviral drugs, patients are left with only 

aa limited number of options for treatment switches once drug resistance has developed. 

Beforee the advent of HAART, antiretroviral treatment was predominantly administered to 

patientss with symptomatic HIV infection or AIDS. Recognition of the highly dynamic nature 

off HIV-1 replication and the availability of HAART prompted consideration of an aggressive, 

earlierr approach to antiretroviral treatment [16]. Mathematical models suggested that 

HAARTT could completely block the ability of the virus to replicate and infect new cells, 

andd it was estimated that eradication of HIV could be achieved after two to four years of 

treatment,, thereby adding an argument in favor of early treatment [17], 



Thesee developments and insights were quickly translated into new guidelines for the 

treatmentt of HIV infection [18, 19]. The goal of anti retroviral therapy became to decrease 

plasmaa HIV RNA concentrations to below the lower limit of detection of available assays for 

ass long as possible. A combination of three antiretroviral drugs from two separate classes, 

whichh would inhibit different steps in the life cycle of HIV, was recommended in treatment 

guideliness to obtain a durable suppression of viral replication thereby lowering the risk of 

thee development of drug resistance. The development of drug resistance is considered 

thee "Achilles heel" of HAART and the crucial role of adherence to therapy was recognized. 

Initiationn of HAART was recommended for persons with a symptomatic HIV infection or 

AIDS.. HAART initiation was also recommended for persons with an asymptomatic HIV 

infectionn with less than 500 CD4+ T-cells/uL or with plasma HIV RNA concentrations 

greaterr than 10.000 copies/ ml_, by the Dutch 1996 guidelines for anti-HIV treatment as 

welll as by other international guidelines [18]. Since HAART became standard-of-care in the 

Westernn world, the decrease of HIV-1 related morbidity and mortality has been impressive 

[4,, 20, 21]. The focus of care for HIV-infected patients in Western countries shifted from 

treatingg opportunistic diseases and in-hospital care to providing antiretroviral treatment 

andd monitoring HIV-infection in an outpatient setting. 

Inn the years following the advent of HAART, limitations of HAART became more evident. 

Itt became clear that adverse effects occur frequently and are a major reason for 

discontinuationn or modification of HAART in many patients [22-25]. In addition to short-term 

adversee effects, prolonged use of HAART was also found to be associated with metabolic 

abnormalitiess and an altered bodyfat distribution, which is known as the lipodystrophy 

syndromee [26, 27]. Moreover, exposure to HAART is associated with an increased risk 

off myocardial infarction [28]. Another limitation of HAART is the need for high levels of 

adherencee to therapy to prevent resistance. Studies of single Pl-containing regimens 

suggestedd that less than 95% pill-taking adherence is associated with an increased risk of 

virologiee treatment failure [29]. However, it was aso shown that many patients are unable 

too maintain such high levels of adherence to HAART over a prolonged period of time. 

HAARTT was found to result in higher virologie failure rates in clinical practice than in the 

well-controlledd setting of clinical trials [22, 30]. This may be due, in part, by a difference in 

adherencee to treatment between both settings. It also became clear that HAART does not 

fullyy halt viral replication and therefore eradication of HIV from an infected person using 

currentlyy available HAART regimens is not feasible within a reasonable period of time [31 , 

32].. Therefore, antiretroviral therapy must probably be continued indefinitely. 

Mostt patients infected with HIV are concerned not only about the duration of their survival, 

butt also with their quality of life. Quality of life is generally considered to encompass 

patients'' physical-, psychological- and social functioning, which can be affected by both 

thee disease and treatment [33]. Before the advent of HAART, it was shown that HIV disease 



progressionn is accompanied with deterioration in quaiity of life [34, 35] . Therefore, it couid 

bee expected that delay of disease progression induced by HAART will be accompanied with 

improvementt in quality of life. However, HAART could also have a negative effect on quality 

off life. The HAART regimens that became available in 1996 were far from convenient to 

patients.. The daily pill burden of the first HAART regimens was usually large, and required 

rigidd time schedules and for some drugs dietary restrictions. The adverse effects associated 

withh most HAART regimens could also diminish quality of life. In symptomatic HIV infection 

orr AIDS, these potential negative effects of HAART on quality of life are likely outweighed 

byy clinical benefit of HAART. However, in asymptomatic HIV infection, the potential negative 

impactt of HAART on quality of life is not offset by an immediate and appreciable clinical 

benefitt [36]. There was major concern about the extent to which patients would be able 

too adhere to their HAART regimens. Complexity of treatment and occurrence of adverse 

effectss influence adherence negatively [37]. In addition, non-adherence is generally 

moree prevalent when illness is chronic and the treatment recommendations are largely 

prophylactic.. In studies conducted in various clinical settings, typical adherence rates are 

aboutt 50% for long term medication regimens [38], However, for HAART regimens it was 

anticipatedd that almost perfect adherence would be required to prevent drug resistance. 

Thee first HAART regimens generally comprised of a single PI combined with two NRTIs. For 

thesee regimens, adherence is especially critical because of the relatively short plasma 

eliminationn half-lives of Pis and the fact that plasma concentrations of several Pis are 

influencedd by the intake of food. Only sufficiently high plasma concentrations of Pis are 

ablee to fully suppress viral replication, which is a necessity to prevent emergence of 

resistantt virus [ 1 , 39, 40] . 

Inn 1996, the study "Quality of life and treatment compliance in HIV infected patients 

undergoingg anti-HIV treatment" was launched. This study was set up alongside three 

randomizedd clinical trials and a cohort study. The National Study Protocol Anti-HIV 

treatmentt (NATIVE study) was a standard triple therapy protocol in which patients were 

randomlyy allocated to zidovudine/lamivudine, stavudine/didanosine or stavudine/ 

lamivudine,, supplemented with additional treatment of choice comprising one or two Pis. 

Thee Prometheus study was a protocol aimed at providing patients with a more convenient 

treatmentt option than standard triple therapy [41]. The concept of starting with a simple, 

potentt regimen, which could be intensified if necessary, was compared to starting with 

moree drugs from the beginning. The Amsterdam Duration of Antiretroviral Medication 

(ADAM)) study was an induction-maintenance protocol that was also aimed at providing 

patientss with a more simplified antiretroviral regimen than standard triple therapy [42]. 

Inn the ADAM study, patients were randomly assigned to two-drug maintenance therapy or 

prolongedd four-drug induction therapy after 26- or 50 weeks of induction therapy. 

Thee National Health Insurance Council provided a grant for a study on the implications of 

thee new antiretroviral treatment for the course of HIV disease, public health and health 



caree as well as the costs and benefits. This led to the set up of the Antiretroviral THerapy 

Evaluationn NetherlAnds (ATHENA) cohort [43]. The study on quality of life and adherence 

wass conducted within the ATHENA 600-group, a subset of 600 participants from the entire 

ATHENAA population in which scientific research was performed. 

Thee general objectives of this thesis are to investigate the effect of HAART on patients' 

qualityy of life and to investigate to what extent patients are able to adhere to their HAART 

regimens.. Results from the study on quality of life in the Prometheus study are presented 

inn Chapter 2. In this study, we compared the impact on quality of life of treatment 

withh ritonavir/saquinavir versus ritonavir/saquinavir/stavudine in asymptomatic- and 

symptomaticc HIV-infected patients who did or did not receive antiretroviral therapy before 

entryy into the study. 

Resultss from the study on quality of life in the ADAM study are presented in Chapter 

3.. In this study, we compared quality of life in maintenance therapy versus prolonged 

inductionn therapy. In Chapter 4. we compared changes in long-term quality of life between 

patientss enrolled in the NATIVE study, the Prometheus study and in the ADAM study. We 

alsoo compared quality of life between patietns who continued and discontinued their 

antiretrovirall regimen. 

Adaptationn to changing health presents a challenge to measuring change in quality of life. 

Previouss studies have shown that different methods for measuring change yield different 

results,, but it is unclear which method provides a more valid measurement of change. We 

investigatedd which of three commonly used methods for measuring change in QoL yielded 

strongestt associations with clinical measures of change in health status. These results are 

presentedd in Chapter 5. 

Chapterr 6 presents the results of the study on treatment adherence in the Prometheus 

study.. We investigated changes in adherence over time, associations between adherence 

andd treatment related symptoms, and between adherence and antiretroviral efficacy. 

Chapterr 7 presents the results of the study on treatment adherence in the ATHENA cohort. 

Wee investigated the extent to which patients were able to adhere to their HAART regimen, 

thee association between adherence and plasma concentrations of protease inhibitors 

orr nevirapine, and between adherence and virologie treatment response. Adherence to 

HAARTT is essential for plasma HIV-1 RNA suppression. Self-report is the most frequently 

usedd measure of adherence to HAART, but its validity is controversial. Studies on the 

relationn between self-reported adherence and virologie treatment response have shown 

inconsistentt results. We investigated whether this variability between studies about the 

effectt of self-reported adherence on virologie treatment response could be attributed to 

studyy design features. Results from this study are presented in Chapter 8, 

Inn patients with a chronic asymptomatic HIV-1 infection and >200 CD4+ T-cells/uL, the 

optimall timing of HAART initiation is unclear. It involves a trade-off between a potentially 

reducedd risk of mortality, when started earlier in the course of infection, and an earlier 



exposuree to pill burden and potential toxicities. Results of a study on patients' preferences 

forr the timing of HAART initiation are presented in Chapter 9. In the general discussion 

(Chapterr 10), recent developments and future directions of research on quality of life 

andd treatment adherence in the context of anti retroviral therapy for HIV-1 infection are 

discussed. . 
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CC h a p t e 

Qualit yy of lif e in asymptomatic - and 
symptomati cc HIV infecte d patient s in a 
tria ll  of ritonavir/saquinavi r therap y 

Nieuwkerkk PT, Gisolf EH, Colebunders R, Wu AW, Danner SA, Sprangers MA. 

Thee Prometheus Study Group. 

AIDSS 2000; 14: 181-187. 



Abstrac t t 

Objective ::  To compare the impact on quality of life (QoL) of treatment with ritonavir 

(RTV)) /saquinavir (SQV) versus RTV/SQV/stavudine (d4T) in asymptomatic- (CDC A) and 

symptomaticc HIV-infected patients (CDC B and C) who did or did not receive anti retroviral 

therapyy (ARVT) before entry into the study. 

Design ::  Multicenter randomized clinical trial. 
20 0 

Patients ::  Protease inhibitor- and d4T naive patients allocated to RTV/SQV (n = 84) versus 

RTV/SQV/d4TT (n = 83). 

Mainn outcome measure: Changes from baseline in QoL assessed by the Medical Outcomes 

Studyy Health Survey for HIV (MOS-HIV) and a symptom-checklist administered at baseline 

andd after 12, 24, 36 and 48 weeks. 

Results ::  Changes in QoL were comparable in both treatments, although more neuropathy 

wass reported in the RTV/SQV/d4T group. QoL improved significantly in both groups 

regardingg health distress, energy/fatigue, mental health, health perceptions, physical 

functionn and overall QoL, despite an increase in reported symptoms. More favourable 

changess in cognitive- and social function were observed in symptomatic- compared 

withh asymptomatic patients, with symptomatic patients showing improvement and 

asymptomaticc patients showing decline in function after baseline. ARVT-naive patients 

showedd more favourable changes in mental health, health distress and social function 

comparedd to patients with previous ARVT. 

Conclusions ::  RTV/SQV and RTV/SQV/d4T were equally effective in improving the QoL 

off patients over 48 weeks, despite an increase in reported symptoms. Symptomatic 

patientss reported more QoL benefit than asymptomatic patients, and ARVT-naive patients 

benefittedd more than those with previous ARVT. The impact on patients' QoL should be 

consideredd in the search for the optimal management of HIV-infection. 



Introductio n n 

Antiretrovirall combination therapy consisting of two nucleoside reverse transcriptase 

inhibitorss (NRTI) and a protease inhibitor (PI) has been shown to be effective with respect to 

virall suppression and to provide clinical benefits in terms of delaying disease progression 

andd prolonging survival in the treatment of HIV infection [1-4]. 

Besidess providing health benefits, Pl-containing regimens may have a negative impact on 

patients'' quality of life (QoL). PI require strict patient adherence in orderto assure a durable 

antiretrovirall effect, which may interfere with the patients' daily activities. In addition, Pl-

containingg regimens have the potential to cause short- and long-term toxicities. In patients 

withh HIV related symptoms or AIDS, these adverse effects of highly active antiretroviral 

therapyy (HAART) may be off set by an evident clinical benefit. Several studies [5-7] have 

indeedd demonstrated improved or stable QoL in patients with advanced HIV infection who 

weree treated with Pl-containing regimens. However, in patients who are still asymptomatic 

thee toxicities and constraints inflicted by HAART may reduce patients QoL without providing 

ann apparent short-term clinical benefit. This is the first study that reports on the impact of 

HAARTT on QoL in asymptomatic patients compared with symptomatic patients. 

Wee studied the impact on patients' QoL of two ritonavir (RTV) and saquinavir (SQV)-

containingg regimens in a randomized clinical trial (RCT), the Prometheus Study [8]. 

Patientss were stratified at randomization according to their use of antiretroviral therapy 

(ARVT)) before entry into the study. We therefore additionally looked into the effect on QoL 

off previous ARVT. 

Thee objective of this study was to compare the impact on patients' QoL of RTV/SQV versus 

RTV/SQV/stavudinee (d4T), and to compare the changes in QoL in asymptomatic patients 

versuss symptomatic patients with and without previous ARVT. 

Method s s 

Patient s s 

Fromm January 1997 to January 1999, an open-label RCT was performed comparing RTV 

4000 mg bid/SQV 400 mg twice a day with RTV 400 mg/SQV 400 mg/ d4T 40 mg twice 

aa day, in 10 hospitals in The Netherlands and four hospitals in Belgium. Eligible patients 

weree HIV-infected individuals with an indication for initiation or change of antiretroviral 

treatment;; they were PI and d4T naive. The primary outcome measure was the proportion 

off patients with a serum HIV-RNA below 400 copies/ml at week 48. In patients with a 



serumm HIV-RNA above 400 copies/ml at week 12 and week 18, therapy was intensified 

withh NRTIs. 

Thee impact on the QoL of patients was a secondary outcome. Patients were eligible for 

thee QoL substudy if they were able to complete a Dutch, English, or French self-report 

questionnaire.. Enrolment of the QoL substudy started at February 25, 1997. The study 

wass approved by the Institutional Review Board of all participating centers. All patients 

gavee written informed consent. Details of the design and clinical results of this trial have 

beenn reported separately [8]. 

QoLL measuremen t 

QoLL was assessed with a self-report questionnaire consisting of two parts: the Medical 

Outcomess Study Health Survey for HIV (MOS-HIV) and a symptom-checklist. 

Thee MOS-HIV is a widely used questionnaire of health-related QoL in HIV/AIDS with 

establishedd reliability and validity [9-11]. It consists of 10 subscales: physical-, role-

,, social- , and cognitive function, mental health, energy/fatigue, health distress, health 

perceptions,, pain, and overall quality of life [9-11]. Subscale scores range from 0 to 100 

withh higher scores indicating a better QoL. 

Thee symptom-checklist consists of 28 items referring to symptoms related to HIV infection 

orr anti retroviral therapy. These items were derived from the European Organization for 

Researchh and Treatment of Cancer Quality of Life Questionnaire-Core 30, and an HIV/ 

AIDS-specificc questionnaire [12,13]. The symptom-checklist includes five subscales: fever 

(33 items), neuropathy (2 items), skin problems (2 items), shortness of breath (2 items), and 

nauseaa and vomiting (2 items). The remaining single items pertain to: trouble sleeping, 

lackk of appetite, diarrhoea, constipation, chest pain, headaches, abdominal pain, stomach 

pain,, sore muscles, pain in legs, pain when urinating, pain when swallowing, dry mouth, 

tinglingg feeling around the mouth or tongue, taste disturbances, dizziness, and difficulty 

seeing.. Symptoms were scored on a four point scale with the response categories 'not at 

all",, 'a little', 'quite a bit', and 'very much'. 

Thee QoL questionnaire was administered at the start of treatment and after 12, 24, 36 

andd 48 weeks of follow-up. Patients received the questionnaire from their AIDS counselling 

nursee or their physician when attending the outpatient clinic for scheduled study visits. 

Thee questionnaire was completed at the outpatient clinic or at home, depending on the 

choicee of the patient and the outpatient clinic facilities. Completed questionnaires were 

returnedd in a sealed envelope. 



Statistica ll  analysi s 

Patientss were included in the analysis if a baseline measurement and at least one follow-

upp measurement was available. Baseline characteristics were compared between both 

treatmentt groups, and between patients included in the QoL substudy and patients not 

includedd in the QoL substudy, using Student's t-tests for continuous variables and Chi-

square-- or Fisher's exact- tests for categorical variables. 

Forr the MOS-HIV subscales, we calculated changes from baseline by subtracting baseline 

scoress from 12-, 24-, 36 and 48-week scores. Mean changes from baseline were compared 

betweenn both treatment groups using repeated measures analysis of variance (ANOVA), 

includingg treatment group as a between-subject factor, and time as a within-subject factor, 

adjustingg for baseline HIV-RNA, CD4 cell count and use of ARVT before study entry (yes 

orr no). 

Wee dichotomized the responses on the symptom checklist into 'not at all' versus 'a little 

bit'' to 'very much'. We computed the mean area under the curve minus baseline (AUCMB) 

too 48 weeks for the subscales and single items of the symptoms checklist, using the 

trapezoidall rule [14]. The AUCMB indicates the change in the proportion of patients 

reportingg symptoms from baseline through 48 weeks. The mean AUCMB was compared 

betweenn both treatment groups using ANOVA. 

Wee categorized patients classified at baseline as category A, according to the 1993 

Centerss for Disease Control (CDC) classification system of HIV infection, as 'asymptomatic', 

andd patients who were classified as category B or category C as 'symptomatic'. A second 

ANOVAA was performed on the mean changes from baseline on the MOS-HIV subscales 

usingg two between-subject factors consisting of asymptomatic versus symptomatic, prior 

ARVTT versus ARVT naive, and using time as within-subject factor. 

Two-sidedd P values < 0.05 were considered to indicate statistical significance. The 

individuall between-group or within-group effects were calculated in means and 95% 

confidencee intervals (CI), and were interpreted only if the overall test statistic was found to 

bee statistically significant. 

Forr the handling of missing data we used the last-observation-carried-forward approach. 

Analysiss was by intention-to-treat. Data analysis was conducted using the SPSS software 

packagee (SPSS, Systat, Chicago, Illinois, USA). 



Result s s 
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Patien tt  accountabilit y and respons e 

AA total of 208 patients were enrolled in the RCT, 104 patients were allocated to RTV/SQV 

andd 104 patients to RTV/SQV/d4T. Forty-one of these patients (20 allocated to RTV/SQV 

andd 21 to RTV/SQV/d4T), were not entered in the QoLsubstudy. Fifteen of these patients 

weree enrolled in the RCT before the QoL substudy had started and therefore did not have 

aa baseline QoL assessment. Nine patients were unable to complete questionnaires due 

too insufficient language skills {n = 8) or neurological impairment (n = 1). Seventeen others 

didd not participate because they never started their allocated treatment (n = 5), they never 

returnedd a baseline questionnaire ( n= 7), or were lost to follow-up after baseline (n = 5). 

Thus,, 167 patients were included in the QoL study, of whom 84 were allocated to RTV/ 

SQVV and 83 to RTV/SQV/d4T. For this sample, the response rates were: 96% (161/167) 

att week 12, 92% (154/167) at week 24, 87% (146/167) at week 36, and 92% (153/167) 

att week 48. 

Baselin ee characteristic s 

Theree were no statistically significant differences between both treatment groups of 

patientss enrolled in the QoL study (Table 1). At baseline, participants in the QoL study 

weree comparable with patients not participating in the QoL study with respect to treatment 

allocation,, median log10 HIV-RNA (copies/ml), median CD4 count (cells/mm3), and baseline 

CDCC classification of HIV infection (data not shown). QoL study patients were more likely to 

bee ARVT naive (56% versus 39%, P= 0.05), male (88% versus 63%, P< 0.01), homosexual 

(73%% versus 38%, P< 0.01), and and were older (39 years versus 35 years, P=0.02). 

Tablee 1 : Baseline characteristics 

RTV/SQV V 

(n=84) ) 

RTV/SQV/d4T T 

(n=83) ) 

Male e 

Meann age (years) (SD) 

Homosexual l 

Priorr antiretroviral therapy 

Mediann (IQR) loglO HIV-RNA (copies/ml) 

Mediann (IQR) CD4 count (celis/mm3) 

HIVV disease stage: 

CDCC A 

CDCB B 

CDCC C 

766 (90%) 

39(9) ) 

622 (74%) 

388 (45%) 

4.46(3.98-5.00) ) 

2600 (125-410) 

366 (43%) 

288 (33%) 

200 (24%) 

700 (86%) 

38(10) ) 

577 (69%) 

355 (42%) 

4.422 (3.86-4.81 

260(120-400) ) 

399 (47%) 

255 (30%) 

199 (23%) 

CDC.. Centers for Disease Control: RTV. ritonavir: SQV. saquinavir: d4T. stavudine. 



Comparisonn of changes in QoL between both treatment groups 

MOS-HIV MOS-HIV 

Att baseline, MOS-HIV subscale scores were comparable for the treatment groups (Table 2). 

Theree were no statistically significant differences between both treatment groups in mean 

changess on the MOS-HIV subscales from baseline, and no statistically significant treatment 

groupp by time interaction indicating a similar pattern of changes over time in both groups. 

Combiningg the two treatment groups, there were statistically significant improvements 

fromm baseline with respect to: physical function, mental health, energy/fatigue, health 

perceptions,, and overall quality of life. QoL remained stable on the other MOS-HIV 

subscales. . 

Tablee 2. Changes from baseline in QoL in patients treated with ritonavir/saquinavir and 
ritonavir/saquinavir/stavudine. . 

MOS-HIVV scales 

Physicall function 

Rolee function 

Sociall function 

Cognitivee function 

Mentall health 

Energy/fatigue e 

Healthh distress 

Healthh perceptions 

Pain n 

Overalll quality of life 

MOS-HIVV base 

RTV/SQV V 

(n=84) ) 

83.6(2.3) ) 

79.5(3.7) ) 

82.0(2.6) ) 

77.0(2.2) ) 

65.5(2.3) ) 

63.5(2.1) ) 

70.1(2.8) ) 

51.77 (2.8) 

82.6(2.0) ) 

66.3(2.6) ) 

inee scores3 

RTV/SQV/d4T T 

(n=83) ) 

78.6(2.4) ) 

72.3(4.6) ) 

80.0(2.5) ) 

74.7(2.2) ) 

65.5(1.9) ) 

60.5(2.1) ) 

71.22 (2.3) 

47.6(2.6) ) 

80.2(2.3) ) 

66.5(2.2) ) 

Betweenn group 

differencee (95% CI) b 

-4.44 (-10.1 to 1.3) 

-2.88 (-12.3 to 6.6) 

-3.55 (-9.5 to 2.5) 

-3.77 (-8.2 to 0.7) 

-0.44 (-4.7 to 4.6) 

-2.55 (-7.5 to 2.6) 

2.55 (-2.2 to 7.3) 

-2.11 (-7.3 to 3.1) 

-2.55 (-8.7 to 3.6) 

2.44 (-4.4 to 9.1) 

Changee from 

baselinee (95% Cl)c 

4.22 (1.4 to 7.0)* 

2.11 (-2.5 to 6.7) 

1.99 (-0.9 to 5.0) 

1.66 (-0.6 to 3.7) 

3.44 (1.5 to 6.2)* 

3.22 (0.7 to 5.7)* 

6.44 (3.5 to 8.7)* 

4.33 (1.7 to 6.9)* 

1.33 (-1.8 to 4.3) 

6.33 (2.9 to 9.6)* 

CI.. confidence interval; MOS-HIV, Medical Outcomes Study HIV: RTV, ritonavir; SQV, saquinavir; d4T, 
stavudine. . 
** P < 0.05. 
aa Values are means  standard errors. 
bb Values are mean differences between RTV/SQV compared to RTV/SQV/d4T in the change from baseline 

overr all timepoints, adjusted for baseline HIV-RNA, CD4 cell count, and previous ARVT. Scores below zero 
indicatee a better quality of life (QoL) in the RTV/SQV/d4T group, whereas scores higher than zero indicate 
aa better QoL in the RTV/SQV group. 

cc Values are mean changes from baseline over all timepoints for both treatment groups combined. Scores 
higherr than zero indicate improvement in QoL compared to baseline, whereas scores below zero indicate 
declinee in QoL. 

SymptomSymptom  checklist 

Theree was a statistically significant difference between both treatment groups in the 

changee in the proportion of patients reporting neuropathy (data not shown). In the RTV/ 

SQVV group, neuropathy decreased with 3% relative to baseline whereas in the RTV/SQV/ 

d4TT group there was an increase from baseline with 12% (difference: 15%, 95% CI of 

difference:: 2% to 28%). 

Theree was an increase of at least 10% in both treatment groups in the proportion of 

patientss reporting diarrhoea (RTV/SQV: 41% and RTV/SQV/d4T: 47%, difference 6%, 95% 



CII of difference: -10% to 21%), perioral tingling (RTV/SQV: 25% and RTV/SQV/d4T: 34%, 

differencee 9%, 95% CI of difference: -6% to 25%), and abdominal pain (RTV/SQV: 15% and 

RTV/SQV/d4T:: 13%, difference 2%, 95% CI of difference - 1 1 % to 16%). 

ImpactImpact  of  HIV disease  stage  and prior ARVT  on changes  in  QoL 

Ass expected, asymptomatic patients (CDC A) had higher baseline MOS-HIV scores, 

indicatingg a better QoL, compared with symptomatic patients (CDC B and C) (Table 3). 

Baselinee MOS-HIV scores were comparable in patients who had received ARVT before 

studyy entry and patients who were ARVT naive (data not shown). 

Noo statistically significant interaction was found between disease stage and previous 

ARTV,, indicating that prior ARTV had a similar impact on changes in QoL in asymptomatic-

comparedd to symptomatic patients. 

Wee found a statistically significant difference in the changes from baseline in social-

andd cognitive function in asymptomatic patients compared with symptomatic patients. 

Asymptomaticc patients reported more limitations in social activities as a result of health 

problemss relative to the start of treatment, whereas symptomatic patients reported fewer 

limitations.. We found the same pattern for cognitive function: asymptomatic patients 

reportedd a worsening in cognitive function compared with baseline, whereas symptomatic 

patientss reported an improvement. 

Tablee 3. Effect of HIV disease stage and previous antiretroviral therapy on changes from baseline over 48 
weekss in quality of life. 
MOS-HIVV scales MOS-HIV baseline scores3 Asympt versus sympt Prior ARVT versus 

(95%CI)bb naive (95% CI)c 

Physicall function 

Rolee function 

Sociall function 

Cognitivee function 

Mentall health 

Energy/fatigue e 

Healthh distress 

Healthh perceptions 

Pain n 

Overalll quality of life 

asympt.. (n=75) 

85.8(2.4) ) 

80.33 (3.9) 

87.33 (2.5) 

80.5(2.0) ) 

66.0(2.6) ) 

64.77 (2.5) 

71.2(2.8) ) 

56.8(2.9) ) 

84.9(2.2) ) 

68.77 (2.8) 

sympt.. (n=92) 

77.33 (2.2) 

70.1(4.2) ) 

75.8(2.5) ) 

72.1(2.2) ) 

65.1(1.7) ) 

59.8(1.8) ) 

70.1(2.4) ) 

43.99 (2.3) 

78.66 (2.0) 

64.5(2.1) ) 

-3.88 (-9.5 to 2.0) 

-3.11 (-12.5 to 6.6) 

-8.11 (-14.0 to-2.0)* 

-8.55 (-12.7 to-4.0)* 

0.44 (-4.4 to 5.1) 

-1.99 (-7.0 to 3.3) 

1.22 (-3.7 to 6.0) 

-4.11 (-9.5 to 1.3) 

-2.77 (-9.0 to 3.6) 

-4.88 (-11.7 to 2.2) 

-6.11 (-11.8 to-0.4) 

-6.99 (-16.5 to 2.7) 

-6.22 (-12.2 to-0.2)* 

-3.44 (-7.8 to 1.0) 

-6.00 (-4.3 to-1.2)* 

-4.66 (-9.8 tot 0.6) 

-7.33 (-12.1 to-2.6)* 

-4.77 (-10.2 to 0.7) 

-6.66 (-12.9 to-0.3) 

-6.33 (-13.2 to 0.7) 

Asympt,, asymptomatic; sympt, symptomatic; ARVT, antiretroviral therapy; MOS-HIV, Medical Outcomes 
Studyy HIV. asympt = asymptomatic. sympt= symptomatic. ARVT= antiretroviral therapy. 
** P< 0.05. 
33 Values are means  standard errors. 
bb Values are mean differences between asymptomatic compared with symptomatic patients in changes 

fromm baseline in quality of life (QoL) over 48 weeks. Scores below zero indicate less favourable changes 
inn QoL for asymptomatic patients compared with symptomatic patients. 

cc Values are mean differences between patients with previous ARVT compared with naive patients in 
changess from baseline in QoL over 48 weeks. Scores below zero indicate less favourable changes in QoL 
forr patients with previous ARVT compared with naive patients. 



Wee observed a statistically significant difference in changes from baseline in MOS-HIV 

scoress in patients with previous ARVT compared with patients who were ARTV naive with 

respectt to social function, mental health and health distress. These dimensions improved 

inn the ARVT naive patients. With respect to social function, there was an average decline 

fromm baseline in patients with previous ARVT. Mental health and health distress remained 

stablee in patients with previous ARVT. The effects of disease stage and previous ARVT on 

thee mean changes over 48 weeks in social function, cognitive function, mental health and 

healthh distress are illustrated in Fig.1 (a-d). 

Figuree 1: Effect of HIV disease stage and previuos antiretroviral therapy on the mean change from baseline 
overr 48 weeks in quality of life 
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Valuess above the zero line indicate improvement in quality of life, whereas values below the zero line 
indicatee worsening. ARVT= antiretroviral therapy. Effects are adjusted for the other factor. 

Discussion n 
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Thee QoL study wasset up alongside a clinical trial, the Prometheus Study. This RCT showed 

noo difference in the proportion of patients with a serum HIV-RNA below 400 copies/ml 

att 48 weeks between the group starting with RTV/SQV alone, and intensifying when 

indicated,, versus those who were treated with immediate triple therapy [8]. The present 

studyy showed that both treatment strategies were equally effective in maintaining and 

improvingg patients' QoL, despite an increase in reported symptoms. Although patients 

allocatedd to RTV/SQV/d4T reported more neuropathy, this did not result in a measurably 

diminishedd functioning or well-being. Taken the comparable impact into account, QoL is 

nott a decisive factor in the choice between these two treatment strategies. 



Thiss is the first study that reports on the impact of HAART on the QoL of patients with an 

asymptomaticc HIV infection. It has recently been called into question whether the potential 

advantagess of initiating PI containing regimens in early HIV infection outweigh the potential 

disadvantagess [15, 16]. There is a need for studies evaluating the long term clinical 

effectiveness,, adverse effects, adherence, and effects on quality of life of antiretroviral 

therapyy in early HIV infection [17]. The present study showed a decline in functioning in 

asymptomaticc patients after the start of therapy, and an improvement in functioning in 

symptomaticc patients. Although this effect was limited to cognitive and social function, 

thesee may be considered highly relevant aspects of an individual's QoL. 

Wee found more favourable changes in mental health, health distress and social function 

inn ARVT naive patients compared with patients with previous ARVT. The proportion of 

patientss with HIV-RNA below 400 copies/ml was consistently higher after week 12 among 

patientss who were ARVT naive compared with those who had had ARVT before entry into 

thee study [8]. The more favourable QoL outcomes in ARVT-naive patients were probably 

associatedd with this better efficacy. 

Forty-onee patientsenrolled inthe RCTdid not participate intheQoLstudy. Because baseline 

characteristicss were equally distributed between both treatment groups in patients who 

participatedd in the QoL study, it is unlikely that this selection affected the comparison 

off the impact on QoL between both treatment groups. However, our results may not be 

generalizedd to populations with baseline characteristics that substantially diverge from our 

studyy sample. Furthermore, results from this study may not unconditionally be generalized 

too other antiretroviral combination therapies. Other regimens may be associated with 

differentt toxicities, and may differ with respect to ease of administration. This study used a 

relativelyy convenient twice-daily dosing of the medication, taken together with food or after 

aa meal. More or less convenient regimens may result in a different impact on patients' 

QoL.. Finally, the follow-up of this study was only 48 weeks. Recently, long term side effects 

off ARVT, such as peripheral lipodystrophy, have been reported that usually occur after 48 

weekss [18]. The impact of such long term toxcities on QoL remains to be studied. 

Informationn from the present study about the possible effects of treatment on QoL may 

bee used to inform patients and clinicians when starting combination therapy with RTV and 

SQVV is being considered, and may contribute to trade-offs between the potential burden 

andd benefit of therapy. 



Conclusio n n 

RTV/SQVV and RTV/SQV/d4T were equally effective in maintaining and improving patients' 

QoLL over 48 weeks despite an increase in reported symptoms. Symptomatic patients 

reportedd more benefits in QoL than asymptomatic patients, and ARVT naive patients 

benefittedd more than those with previous ARVT. The impact on patients' QoL should be 

consideredd in the search for the optimal management of HIV-infection. 
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Too th e Editor : 

Thee feasibility of induction-maintenance therapy for human immunodeficiency virus 

typee 1 (HIV) infection has been studied as a strategy to simplify antiretroviral regimens 

[1-3].. In the Amsterdam Duration of Antiretroviral Medication study, maintenance dual 

therapyy after 26 weeks of quadruple induction therapy resulted in less viral suppression 

thann prolonged induction therapy [3]. However, a prolonged quadruple regimen may have 

aa negative impact on patients' quality of life (QoL) because of pill burden and adverse 

effects.. We compared QoL in maintenance vs prolonged induction therapy. 

Method s s 

Antiretroviral-naivee HIV-infected patients with a CD4 cell count of at least 200 x 1 0 6 / L 

(200/ul)) and 1000 HIV RNA copies/ml received 26 weeks of induction therapy comprising 

stavudine,, lamivudine, saquinavir and nelfinavir. If the plasma HIV RNA concentration at 

weekss 24 and 25 were less than 50 copies/ml, patients were randomly assigned to receive 

prolongedd 4-drug induction or maintenance therapy (either stavudine and nelfinavir or 

saquinavirr and nelfinavir). From week 26, plasma HIV RNA concentrations were assessed 

byy an ultrasensitive assay procedure (Amplicor HIV-1 Monitor Ultrasensitive; Roche 

Diagnostics,, Branchburg, NJ) with a variable quantification limit. Clinical results have been 

reportedd elsewhere [3]. 

Inn a subsample, QoL was assessed at weeks 24 and 48 by the Medical Outcomes 

Studyy (MOS) HIV Health Survey, comprising 10 subscales [4]. We calculated changes in 

QoLL scores from week 24 to week 48. Effect sizes for between-group differences were 

calculatedd by dividing mean differences by pooled SDs [5]. Effect sizes equalling 0.20, 

0.500 and 0.80 are considered to indicate small, moderate and large effects, respectively 

[5].. We calculated correlation coefficients between the plasma HIV RNA concentration at 

weekk 48 and changes in QoL scores. Analysis was by intention to treat. 

Result s s 

Tenn out of 16 patients assigned to receive maintenance therapy and 9 of 15 patients 

assignedd to receive prolonged induction therapy participated in the QoL study. Both groups 

weree comparable (P>.20) in terms of age (39 vs 44 years), sex (91% vs 100% men), Centers 

forr Disease Control and Prevention HIV classification A (73% vs 67%), median baseline CD4 

celll count (370 x 1 0 6 / L vs 420 x 10 6 /L ) , and median baseline HIV RNA log10 copies/ml 

(4.500 vs 4.58) [6]. Participants were similarly comparable to those who did not participate. 

Patientss assigned to receive maintenance therapy showed more decline in QoL scores 
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thann patients assigned to receive prolonged induction therapy on the following MOS-HIV 

subscales:: physical function (-11 points, effect size 0.4), role function (-18 points, effect 

sizee 0.4), social function (-17 points, effect size 0.5), overall QoL (-19 points, effect size 0.7), 

healthh distress (-17 points, effect size 0.7), health perceptions (-13 points, effect size 0.5) 

andd energy/fatigue (-8 points, effect size 0.3). At week 48, plasma HIV RNA was higher in the 

maintenancee group than in the prolonged induction group (2.3 log10 copies/mL vs 1.6 log 10 

copies/mL,, P=.05) although concentrations in both groups were quite low. A higher plasma 

HIVV RNA concentration was correlated with more decline in QoL scores for energy/fatigue 

(r== -0.51; P=.03), social function (r= -0.66; P=.003), health distress (r= -0.64; P=.005), 

healthh perceptions (r= -0.55; P=0.016) and overall QoL (r= -0.58: P=.009) (Figure). 

Figure .. Association between plasma HIV RNA concentration and change in overall Quality-of-Llife 
score. . 
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HIVV indicates human immunodeficiency virus type 1. Values on the y-axis that are less than 0 indicate 
declinee in quality of life, whereas values greater than 0 indicate improvement in quality of life. Solid 
linee is regression and regression prediction line of the mean; dashed lines, 95% confidence interval. 
Horizontall line indicates no change in quality of life. There were 10 patients allocated to maintenance 
therapyy and 9 to prolonged induction therapy. 



Commen t t 
Quality-of-Lifee scores dec l ined more d u r i n g ma in tenance therapy t h a n d u r i n g pro longed 

induct ionn therapy. The da ta f r o m th i s sma l l unb lended study raise t h e in te res t ing possibi l i ty 

t ha tt t he negat ive e f fec ts of infer ior viral suppress ion on QoL were greater t h a n the added 

burdenn of the 4 -d rug reg imen . 
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Abstrac t t 

Objective ::  To compare changes in quality of life (QoL) over 96 weeks in patients enrolled 

inn either a triple-therapy protocol, a treatment-intensification protocol, or an induction-

maintenancee therapy protocol, and to compare QoL between patients who continued and 

discontinuedd their antiretroviral regimen. 

Patients ::  Naive patients enrolled in a triple-therapy protocol (zidovudine/lamivudine or 

stavudine/didanosinee or stavudine/lamivudine supplemented with protease inhibitor 

therapyy of choice) ( n= 35), a protocol of treatment-intensification (ritonavir/saquinavir or 

ritonavir/saquinavir/stavudine)) (n = 74) in which therapy was intensified with nucleoside 

analogue(s)) in case of insufficient viral suppression, and a protocol of induction-

(saquinavir/nelfinavir/lamivudine// stavudine) maintenance (saquinavir/nelfinavir or 

stavudine/nelfinavir)) therapy (n = 50). 

Mainn outcom e measure : Changes from baseline in QoL assessed by the Medical Outcomes 

Studyy HIV Health Survey at weeks 0, 12, 24, 36, 48, 72 and 96. 

Results ::  Patients in the triple-therapy and treatment-intensification protocols showed 

moree favourable changes in physical function, social function, mental health, energy/ 

fatigue,, health distress and overall QoL compared to patients in the induction-maintenance 

protocol,, with patients in the first two protocols showing improvements in QoL and those 

inn the induction-maintenance protocol showing declining- or unchanged QoL. Patients who 

discontinuedd study medication due to insufficient efficacy, toxicities or at their own request 

showedd less favourable changes in QoL compared with patients who continued their 

regimen.. The highest proportion of discontinuations was within the induction-maintenance 

protocol. . 

Conclusion ::  Antiretroviral treatment strategies that are effective and tolerable have the 

potentiall to improve patients' QoL over 96 weeks. 



Introductio n n 

Thee advent of anti retroviral therapy comprising a protease inhibitor (PI) and two nucleoside 

reversee transcriptase inhibitors (NRTI) has resulted in a major decline in HIV-1 related 

morbidityy and mortality and became the standard of care in the treatment of HIV-1 

infectionn in the western world [1 , 2]. However, such triple-therapies are far from convenient 

too patients. Short- and long-term toxicities frequently occur and lead to discontinuation 

off therapy in a considerable number of patients [3]. Moreover, the daily burden of triple-

therapyy may be large, requiring strict adherence to a substantial number of pills, rigid time 

schedules,, and for some drugs, dietary prescriptions. The ultimate goal of antiretroviral 

therapyy is to improve the length and the quality of the patient's life. However, both adverse 

effectss and the need for strict adherence may diminish patients' quality of life (QoL). The 

drawbackss of triple-therapy prompted the search for more patient-friendly treatment 

strategies.. One option is induction-maintenance therapy, namely starting with a potent 

regimenn to induce suppression of HIV-1 replication and subsequently switch to a less 

intensee regimen once virologie suppression has been achieved [4]. An alternative strategy 

iss treatment intensification, namely starting with a potent but relatively simple regimen 

andd intensifying treatment in cases of inadequate viral suppression [5]. To date, limited 

informationn is available on the impact of highly active antiretroviral therapy (HAART) on 

patients'' QoL. Although the present perspective is that HAART should be taken for life, 

publishedd studies have reported on a follow-up period ranging from 24 weeks to 48 weeks 

onlyy [6-10], We anticipated that QoL might be temporarily diminished in patients who 

discontinuee their antiretroviral regimen. 

Thee objective of this study was to compare the impact on QoL over a period of 96 weeks 

betweenn patients enrolled in a strategy of triple therapy compared to a strategy of treatment 

intensificationn and a strategy of induction-maintenance therapy. In addition, we compared 

QoLL in patients who discontinued their initial or assigned regimen compared to those who 

didd not. 

Method s s 

Patient s s 

Patientss were HIV-1 infected and participated in three antiretroviral clinical trials. The 

NATIVEE study enrolled antiretroviral naive patients with less than 500 x 106 CD4 cells/1 

orr at least 10 000 HIV-1 RNA copies/ml or HIV-1-related symptoms, between December 

19966 and May 1998. Patients were assigned to either zidovudine [300 mg twice daily 

(bid)]] plus lamivudine (150 mg bid); or stavudine (40 mg bid) plus didanosine (400 mg 



oncee daily); or stavudine (40 mg bid) plus lamivudme (150 mg bid). All patients received 

additionall treatment of choice comprising one or two Pis. 

Thee PROMETHEUS study enrolled PI- and stavudine-naive patients who were randomly 

assignedd to either ritonavir (400 mg bid) plus saquinavir-hard-gel capsules (HCG) (400 mg 

bid);; or ritonavir (400 mg bid) plus saquinavir-HCG (400 mg bid) plus stavudine (40 mg bid), 

betweenn January 1997 and January 1998 [5]. In patients with a serum HIV-RNA above 400 

copies/mll at week 12 and week 18, therapy was intensified with NRTIs. After the original 48-

weekk follow-up, the clinical protocol was extended to a follow-up of 96 weeks. The QoL-study 

wass extended to 96 weeks in seven of the 14 participating centres. For the present report, 

wee included totally anti retroviral naive patients enrolled in these seven centres. 

Thee ADAM-study enrolled antiretroviral-naive patients with at least 200 x 106 CD4 cells/1 

andd 1000 HIV-1 RNA copies/ml, between March 1997 and April 1998 [4, 11]. All patients 

receivedd induction therapy comprising stavudine (40 mg bid), lamivudme (150 mg bid), 

nelfinavirr [750 mg three times a day (tid)] and saquinavir-HCG (600 mg tid) or saquinavir-soft-

gelatinn capsules (SGC) (800 mg tid). During follow-up, patients were switched to SQV-SGC 

(12000 bid) and nelfinavir (1250 mg bid). At week 26 or week 50, patients with plasma 

HIV-11 RNA below the lower limit of quantification of an ultrasensitive assay were randomly 

assignedd to prolonged induction versus maintenance therapy (stavudine/nelfinavir or 

saquinavir/nelfinavir).. Randomisation at week 26 was prematurely discontinued due to 

inferiorr viral suppression of viral replication in the maintenance arms [4]. 

Eachh study was approved by the Institutional Review Boards of participating centres. All 

patientss signed written informed consent. 

Qualityy of life measurement 

QoLL was assessed by the Medical Outcomes Study Health Survey for HIV (MOS-HIV), a 

widelyy used questionnaire of health-related QoL in HIV/AIDS with established reliability 

andd validity [12, 13]. The MOS-HIV comprises ten subscales: physical-, role-, social-, and 

cognitivee function, mental health, energy/fatigue, health distress, health perceptions, pain, 

andd overall quality of life. Subscale scores may range between 0 to 100. A physical health 

andd a mental health summary score can be calculated on the basis of these subscale 

scores.. Higher scores indicating better QoL. The QoL questionnaire was administered at 

thee start of treatment and after 12, 24, 36, 48, 72 and 96 weeks. 

Statisticall analyses 

Patientt characteristics at baseline were compared between the three treatment strategies 

byy X2 tests for categorical variables and by one-way analysis of variance or Kruskal-Wallis 

testss for continuous variables, if appropriate. 



Changess in QoL were calculated by subtracting baseline QoL-scores from week 12, 24, 

36,, 48, 72 and week 96 scores, respectively. Missing values were handled using the 

last-observation-carried-forwardd approach. Repeated measures analysis of variance was 

performedd to compare changes in QoL between the three treatment strategies. Because 

off differences in inclusion criteria between the three trials we controlled for baseline HIV-

11 RNA log10 copies/ml, baseline CD4 cells x 106 /L, CDC clinical stage, age, gender and 

baselinee QoL score. If a statistically significant effect of treatment strategy was found, 

post-hocc tests were performed to establish between-group differences. 

Thee percentages of patients who discontinued their initial- or assigned regimen was 

comparedd between the three studies by X2 test. A second repeated measures analysis of 

variancee was performed using discontinuation of study-medication (yes/no) as between-

subjectt factor. 

Analysess was by intention to treat. P values < 0.05 were considered to indicate statistical 

significance.. Data analyses was performed using the SPSS software package for Windows 

(SPSS,, Systat, Chicago, Illinois, USA). 

Result s s 

Responsee and baseline characteristics 

Off the 45 patients enrolled in the NATIVE study, 35 (78%) participated in the QoL study. 

Inn the seven centres that extended the QoL-protocol of the PROMETHEUS study up to 

weekk 96, a total of 9 1 anti retroviral naive patients had been enrolled. Of these, 74 (81%) 

participatedd in the QoL study. A total of 65 patients were enrolled in the ADAM-study of 

whichh 50 (77%) participated in the QoL study. 

Participantss in the QoL study were comparable to non-participants regarding age, gender, 

baselinee CDC clinical stage, baseline HIV RNA and baseline CD4 cell count (data not 

shown).. Characteristics at baseline of participants in the QoL study from the three clinical 

trialss are shown in Table 1. 

Responsee rates for the MOS-HIV were 9 1 % at week 12, 92% att week 24, 82% at week 36, 

9 1 %% at week 48, and 70% at weeks 72 and 96. 

Patientt disposition 

Thirteenn patients (37%) from the NATIVE study were assigned to zidovudine/lamivudine, 

ninee were assigned to stavudine/lamivudine (26%) and 13 (37%) were assigned to 

stavudine/didanosine.. Additional therapy of choice of the initial regimen comprised 

indinavirr (800 mg tid) in 16 (46%) patients, ritonavir (600 mg bid) in 7 (20%) patients, 

ritonavirr (400 mg bid) combined with saquinavir-HCG(400 mg bid) in 7 (20%) patients and 

saquinavir-HCGG (1200 mgtid) in 5 (14%) patients. 



Tabl ee 1 : Characteristics at baseline and discontinuation of study medication over 96 weeks 

NATIVEE PROMETHEUS ADAM P- value 

studyy study Study 

(n=35)) (n=74) (n=50) 

Meann (SD) age (years) 

Malee (%) 

CDCC clinical stage {%) at baseline 

A A 

B B 

C C 

Baselinee median (IQR) CD4 cells/mmJ 

Baselinee median (IQR) HIV RNA log10 copies/ml 

Discontinuationn of study medication 

Therapyy failure/detectable plasma HIV-1 RNA 1 4 24 

Toxicitiess 9 16 8 

Patientt request 5 8 9 

SD,, standard deviation; CDC, Centers for Disease Control; IQR. interquartile range. a One-way analysis of 
variance;; ö X2 test; '; Kruskal-Wallis test. 

Thirty-sixx patients (49%) from the PROMETHEUS study had been assigned to ritonavir/ 

saquinavirr and 38 (51%) to ritonavir/saquinavir/stavudine. In 13 patients (18%), treatment 

wass intensified with NRTIs according to protocol. 

Eight-teenn patients enrolled in the ADAM study were randomised at week 26 only, of 

whomm 12 (24%) were assigned to maintenance therapy and nine (18%) were assigned to 

prolongedd induction therapy. Three other patients who had been assigned to prolonged 

inductionn therapy at week 26 were subsequently randomised at week 50, of whom two 

(4%)) were assigned maintenance therapy and one (2%) was assigned prolonged induction 

therapy.. Ten patients were randomised at week 50 only, of whom five (10%) were assigned 

too maintenance therapy and five others (10%) were assigned prolonged induction therapy. 

Sixteenn patients (32%) never were randomly assigned treatment. 

Thee numbers of patients enrolled in the three studies that had discontinued study 

medicationn at week 96 are shown in Table 1. 

Comparisonn of changes in QoL between the three treatment strategies 

Theree were no statistically significant differences in QoL at baseline between the three 

treatmentt strategies (data not shown). There were statistically significant differences in 

changess in QoL over 96 weeks between the three treatment strategies regarding physical 

functionn (P=0.042), social function (P=0.021), mental health (P=0.007), energy/fatigue 

(P=0.015),, health distress (P=0.006) and overall quality of life (P=0.012) (Figure 1). In 

addition,, there were statistically significant differences between the three trials regarding 

thee physical health (P=0.026) and mental health (P=0.46) summary scores. 

37.9(8.0)) 37.8(9.2) 
277 (77%) 65 (88%) 

222 (63%) 36 (48%) 
99 (26%) 19 (26%) 
4(11%)) 19(26%) 

2300 (90-400) 260 (68-415) 
4.5(3.7-5.2)) 4.6(4.1-5.1) 

39.8(8.0)) 0.41a 

488 (96.0%) 0 . 0 3D 

0.004b b 

38(76.0%) ) 
111 (22.0%) 

11 (2.0%) 
3800 (318-508) <0.00c 

4.5(4.2-5.1)) 0.89c 



Figur ee 1 : Changes from baseline in QoL-scores 
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Circles== triple combination therapy protocol (NATIVE-study), diamonds= treatment-intensification 
protocoll (PROMETHEUS-study), triangles= induction-maintenance protocol (ADAM-study). Solid line 
att zero indicates no change in QoL-scorefrom the start of treatment. Values > 0 indicate improvement 
inn QoL, values < 0 indicate decline in QoL 

Post-hocc tests revealed no difference in changes in QoL between the NATIVE study 

andd the PROMETHEUS study. Both patients from the NATIVE and PROMETHEUS study 

showedd more favourable changes in QoL as compared to patients from the ADAM study 

regardingg physical function, social function, mental health, energy/fatigue, health distress, 

andd overall quality of life. A tendency toward the same pattern was observed for health 

perceptionss (P=0.075) and pain (P=0.066). QoL improved in patients enrolled in both the 

NATIVEE and the PROMETHEUS study, whereas it remained unchanged or declined among 

patientss enrolled in the ADAM study. 
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Treatmen tt  discontinuatio n and effec t on patients ' QoL 

Thee percentage of patients who discontinued their initial or assigned regimen differed 

betweenn the three treatment strategies, with the highest proportion of discontinuations 

amongg participants in the ADAM study. Changes in QoL over 96 weeks significantly 

differedd between patients who continued and discontinued their regimen regarding health 

perceptionss (P=0.013), mental health (P=0.023), health distress (P=0.001), pain (P=0.037), 

energy/fatiguee (P=0.037). social function (P=0.041), overall quality of life (P=0.002), and 

physicall function (P=0.078). On average over 96 weeks, patients who continued their initial 

orr assigned regimen showed improvement in their QoL, whereas average QoL scores over 

966 weeks remained unchanged in patients who had discontinued their initial- or assigned 

regimen.. We found no difference in impact on QoL among patients who discontinued for 

reasonss of insufficient efficacy, toxicities, or patient request (data not shown). 

Discussio n n 

Thee impact on QoL was compared between patients enrolled in a protocol of triple-

combinationn therapy and two treatment strategies designed to be more patient-friendly; 

aa treatment-intensification- and an induction-maintenance protocol. Patients in the triple 

therapy-- as well as patients in the treatment-intensification protocol showed significantly 

moree improvements in their QoL during a 96-week follow-up period as compared with 

patientss in the induction-maintenance therapy protocol, in whom QoL remained unchanged 

orr declined. 

Thee difference in the impact on QoL between the three strategies appeared to be related, 

inn part, by the difference in the proportion of patients discontinuing their assigned or 

initiall regimen between the three strategies. The highest proportion of discontinuations 

wass observed within the induction- maintenance protocol. Patients who discontinued their 

assignedd regimen showed less favourable changes in their QoL compared with patients 

whoo continued their regimen. In this, the present study supports the assumption that 

antiretrovirall regimens that are effective and tolerable contribute to the patients' QoL. 

Tolerabilityoff anti retroviral regimens is a prime concern in the treatment of HIV-1 infection. 

Thee percentage of patients that discontinued their initial regimen due to toxicities, as an 

indicationn of tolerability, for the three trials combined was 2 1 % . This is comparable with 

thatt previously reported among antiretroviral- naive patients [3]. Details on toxicities in the 

threee trials have been reported previously [4, 5, 14]. 



QoLL outcomes reflect both the impact of treatment and disease progression. In a previous 

reportt on the 48 week QoL outcomes in the treatment-intensification protocol, a significant 

improvementt was found in QoL relative to the start of treatment in symptomatic patients 

whereass QoL remained unchanged or declined among asymptomatic patients [8]. The 

triple-- therapy and the treatment-intensification studies enrolled patients who generally 

hadd a more advanced HIV-1 disease stage compared to patients enrolled in the induction-

maintenancee study. In patients enrolled in the triple-therapy protocol and those enrolled in 

thee treatment-intensification protocol, the possible negative effects of antiretroviral therapy 

were,, on average, outweighed by the health benefits of therapy. This is encouraging given 

thee perspective that HAART should probably be taken for life. 

Thee majority of patients enrolled in the induction-maintenance protocol had an 

asymptomaticc HIV-1 infection and had a relatively high median CD4 cell count, i.e., 380 

xx 106 cells/L. Among this group of patients, the burden of therapy was, on average, not 

outweighedd by its benefits. This study therefore suggests that HAART should not be started 

tooo early and reinforces the new international guidelines that recommend starting HAART 

onlyy when the CD4+ lymphocyte count drops below 350 x 106 cells/L [15]. 

Wee did not find a significantly better QoL in the treatment intensification protocol compared 

too the triple therapy protocol although the treatment intensification protocol was designed 

too be a more patient friendly option. It is likely that relatively small differences in the number 

off pills to be taken or the number of times each day that pills need to be taken do not 

resultt in a measurable improvement in QoL. Additionally, a small group of patients in the 

triplee therapy protocol were treated with RTV/SQV combined with two NRTIs. This regimen 

iss very similar to that of the treatment intensification protocol, especially in patients in 

whomm therapy was intensified with NRTIs. Another explanation is that we performed a 

between-studyy comparison. Although we controlled for differences in relevant baseline 

characteristicss in all between-study comparisons, additional differences between patient 

populationss may have existed that were not controlled for in our statistical analyses. 

Additionally,, medication-intrinsic characteristics may have affected QoL outcomes within 

protocols. . 

Wee found less favourable changes in QoL in patients who discontinued their regimen as 

comparedd to patients who did not. Nevertheless, the timing of our measurements was not 

specificallyy tailored to assess this effect. QoL measurements were performed at predefined 

weekss from the start of treatment and discontinuations might have occurred between those 

measurements.. Moreover, it is likely that the timing of the impact on QoL may have differed 

betweenn various reasons for discontinuation. For instance, one might expect that toxicities 

willl initially reduce QoL and that discontinuation of that specific regimen will subsequently 

leadd to improvement in QoL. Conversely, we previously found that QoL declined in patients 

whosee viral loads were not sufficiently suppressed. Consequently, one could anticipate 



thatt QoL might decline following discontinuation due to insufficient efficacy [16]. We did 

nott find a different impact on QoL after various reasons for discontinuation. However, 

thiss was probably due to the small number of patients discontinuing their treatments for 

variouss reasons. 

Off note, the QoL profiles of patients from the ADAM study showed a negative slope between 

weekk 24 and week 36, indicating decline in QoL on the subscales related to well-being, 

namelyy mental health, energy/fatigue, health distress and overall QoL (Figure 1). This might 

havee been caused by discontinuations due to insufficient viral suppression that occurred 

afterr week 24. In addition, the first clinical results of the ADAM study that led to preliminary 

discontinuationn of the randomisation at week 26 might have caused disappointment 

amongg participants because the option of randomisation to a regimen containing less 

pillss was postponed. It is important to note that plasma HIV-1 RNA measurements in 

thee ADAM study were performed using ultra sensitive assays, whereas assays with a 

lowerr quantification limit of 400 copies/ml were used in the PROMETHEUS and NATIVE 

studies.. This suggests that most likely, it was the patients' awareness of insufficient viral 

suppressionn that negatively affected their well being because actual viral suppression did 

nott necessarily differ between protocols. 

Inn conclusion, QoL significantly improved during 96 weeks among patients in a triple 

combinationn therapy- and a treatment- intensification protocol, whereas QoL remained 

unchangedd or declined among patients in a induction-maintenance protocol. Patients who 

discontinuedd their study medication showed less favourable changes in QoL compared to 

patientss who continued their regimen. Our results suggest that anti retroviral treatment 

strategiess that are tolerable and effective have the potential to improve patients' QoL 

duringg a 96 week follow-up period. 
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Abstrac t t 

Backgroun dd  Adaptation to changing health presents a challenge to measuring change 

inn quality of life (QoL). Previous studies have shown that different methods for measuring 

changee yield different results, but it is unclear which method provides a more valid 

measurementt of change. We investigated which of three commonly used methods for 

measuringg change in QoL yielded strongest associations with clinical measures of change 

inn health status. 

Method ss  268 HIV-1-infected patients starting highly active antiretroviral therapy completed 

QoLL measures at baseline and after 36 weeks. We calculated Pearson correlation-

coefficientss between change in QoL according to a prospective baseline and prospective 

follow-upp measurement, a retrospective baseline and prospective follow-up measurement, 

orr retrospective transition questions, and change in CD4-cell count, plasma viral-load, 

Body-Masss Index, and haemoglobin concentration. 

Result ss  Patients evaluated their QoL significantly worse on the retrospective- than on the 

prospectivee baseline measurement (P<0.01). This may indicate that patients' reference 

valuee by which they evaluate their QoL changed over time, which would invalidate 

prospectivee serial QoL measurements. The retrospective baseline-measurement method 

yieldedd strongest associations with clinical measures of change (P=0.02 to P<0.01). 

Distinguishingg between change inferred from the conventional prospective- and the 

retrospectivee baseline-measurement method was meaningful, as the prospective method 

didd not lead to changes that would be considered clinically significant, whereas the 

retrospectivee baseline-measurement method did. 

Conclusion ss  A method for measuring change in QoL incorporating a retrospective 

baseline-measurementt showed strongest associations with change in clinical indicators of 

healthh status, suggesting a more valid measurement of change in QoL than a conventional 

prospectivee method. 



Introductio n n 

Qualityy of life (QoL) is nowadays considered an important outcome when evaluating the 

effectt of clinical interventions. However, the fact that patients tend to adapt to changing 

circumstancess such as the onset of illness or start of treatment presents a challenge 

too the measurement and interpretation of self-reported QoL.12 Paradoxical findings of 

patientss reporting comparable QoL to healthy controls, and patients rating their QoL to be 

betterr than their health care providers, may be explained by adaptation.3 4 Adaptation to 

changedd circumstances could result in a change in the reference value by which patients 

evaluatee their QoL over time ("recalibration response shift").5 Such change may invalidate 

longitudinall comparisons of QoL, as these assume a constant reference value. Moreover, 

suchh change in reference values may also affect comparisons between treatment-groups 

overr time. Random allocation of treatment will not resolve this problem, as various 

treatmentt arms may affect the extent to which patients change their reference values 

differentially.6 6 

AA method that aims to measure change in reference values is the comparison of 

aa retrospective baseline measurement, i.e., thentest, with a conventional baseline 

measurement.66 In the thentest, which is administered at follow-up, patients are asked 

too provide a renewed judgement about their QoL at the time of the conventional baseline 

measurement.. If the thentest is completed with a concurrent follow-up measurement, it is 

assumedd that the same reference value is used for both measurements. Comparing the 

thentestt with a follow-up measurement has been proposed as a method to assess change 

inn QoL over time, which is unconfounded by change in reference values. Another method 

forr evaluating change in QoL is the retrospective appraisal of the perceived direction and 

magnitudee of change, i.e., transition questions. This method accords most with actual 

clinicall practice, in which physicians usually rely on asking a patient if they are better, the 

same,, or worse, when monitoring a patients' health over time. 

Previouss studies comparing prospective and retrospective methods for measuring change 

inn QoL have shown that different methods yield different results.716 Although it is generally 

assumedd that change inferred from serial prospective measurements is more valid than 

fromm retrospective assessments, such as the thentest and transition questions,8 their 

relativee validity has rarely been investigated. We investigated QoL among HIV-1 infected 

patientss who were starting highly active antiretroviral therapy (HAART). The advent 

off HAART has resulted in a major decline in HIV related morbidity and mortality in the 

Westernn world.17 We therefore anticipated HAART initiation to be a significant change in 

circumstancess that could possibly induce a change in QoL, and in reference values by 

whichh patients evaluate their QoL. 



Ourr objective was to determine which measure of change inQoL, i.e., conventional baseline-

andd follow-up measurements, retrospective baseline- and follow-up measurements, and 

retrospectivee transition questions, yielded strongest associations with clinical measures 

off change in health status, i.e., CD4 cells count, plasma HIV viral load, body mass index 

(BMI),, and hemoglobin concentration. 

Method s s 
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Betweenn January 1997 and June 2000, HIV-1 infected patients initiating a HAART regimen, 

enrolledd in a longitudinal study on QoL set up alongside three randomised clinical trials 

andd one observational cohort study.18-19 Eligible patients were 18 years or older, and 

weree able to complete a self-report questionnaire in Dutch. The study was approved by the 

institutionall review boards of all participating centres. All patients signed written informed 

consent. . 

QoLL was measured using four scales of the Medical Outcomes Study HIV health survey 

(MOS-HIV),, i.e., energy/fatigue, mental health, social functioning and overall QoL.20 

Too exemplify, overall QoL is assessed with the following question "How has the quality 

off your life been during the past 4 weeks?" MOS-HIV scores may range from 0 to 100, 

withh higher scores indicating better QoL. Patients completed the MOS-HIV at the start 

off HAART as baseline measurement, and after 36 weeks as follow-up measurement. In 

addition,, the MOS-HIV was administered as thentest after 36 weeks. In the instruction, 

wee emphasised that the purpose of the thentest was not to recall previous answers but 

too provide a renewed judgement of QoL at the start of HAART. We additionally rephrased 

thee items so that they referred to the baseline period. For example, the question on overall 

QoLL was rephrased into "How has the quality of your life been during the past 4 weeks 

beforee you started anti retroviral therapy for your HIV infection" Patients also completed 

fourr transition questions at week 36, inquiring to what extent their energy/fatigue, mental 

health,, social function and overall QoL had changed since HAART initiation. For example, 

transitionn in overall QoL was assessed usingthe question "To what extent has the quality of 

yourr life changed since you started anti retroviral therapy for your HIV infection?" The four 

transitionn questions were answered on a seven-point scale ranging from 'much worse' to 

'muchh better'. The transition questions and the thentest were included in a questionnaire 

separatee from the follow-up measurement. Patients were instructed to complete the follow-

upp measurement prior to the transition questions and thentest. 

Wee selected patients who completed the conventional baseline measurement, the 

follow-upp measurement, transition questions, and the thentest. We investigated whether 

baseline-differedd from thentest measurements using paired sample t-tests. We subtracted 



baseline-- from follow-up measurements (changes from baseline), and subtracted thentest-

fromm follow-up measurements (changes from thentest). Additionally, we expressed these 

changess in effect sizes, by dividing their mean by the standard deviation of the baseline-

orr thentest measurement, respectively.21 Effect sizes of 0.50 or higher have shown to 

certaintyy represent clinically meaningful changes.22 

Changee in CD4 cell count, plasma HIV viral load, BMI, and hemoglobin from the start of 

HAARTT to 36 weeks served as clinical criterion measures of change in health status. These 

changess were log-transformed to normalise their distribution. 

Wee calculated Pearson correlation coefficients between the three measures of change 

inn QoL and the three criterion measures. We inspected the linearity of the association 

betweenn change in QoL and the criterion measures using scatter plots. We compared 

correlationn coefficients using an overall Chi-square test for each MOS-HIV scale. If the 

overalll test revealed a statistically significant effect, post-hoc tests were performed 

too determine which correlation coefficient differed from the other two. Additionally, we 

investigatedd whether correlations between the four criterion measures of change and 

changee according to the three methods for measuring change in QoL differed between 

patientss with an asymptomatic HIV infection (CDC A) and patients with a symptomatic 

HIVV infection or AIDS (CDC B/C) using an overall Chi-square test. P values < 0.05 were 

consideredd to indicate statistical significance. Data analyses were performed using 

thee SPSS software for Windows version 11 (SPSS Inc., Chicago, IL, USA) and LISREL 8 

(Scientificc Software International Inc., Lincolnwood, IL, USA). 

Result s s 

AA total of 268 patients (60%) completed all three measures of change in QoL, and were 

thuss eligible for the present study. Of the ineligible patients, 76 (17%) had no baseline 

measurement,, 43 (10%) had no follow-up measurement, and 58 (13%) did not complete 

thee thentest and transition questions. Eligible and ineligible patients were comparable 

att baseline regarding age, gender, HIV RNA concentration, BMI, and hemoglobin 

concentration.. However, eligible patients had a somewhat lower baseline CD4 cell count 

thann ineligible patients (mean CD4 cell count 268 cel ls/mm3 versus 342 cel ls/mm3 , P 

== 0.011). Characteristics of eligible patients at baseline are shown in Table 1. Over 36 

weeks,, there was a median (IQR) increase of 150 (70 to 250) CD4 cells/mm3 , a decline 

off 2.4 (1.8 to 3.0) plasma HIV RNA log10 copies/ml, an increase of 0.57 (-0.29 to 1.72) in 

BMI,, and an increase of 0.10 mmol/L (-0.40 to 0.60) in hemoglobin. At week 36. 93% of 

thee patients had plasma HIV RNA concentrations below 500 copies/ml. 



Tabl ee 1 : Characteristics of 268 patients at baseline. 

Characteristi c c 
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agee (years), mean (SD) 

males,, number {%) 

ARVV therapy prior to HAART, number (%) 

CD44 cells/mm3, median (IQR) 

plasmaa HIV RNA loglO copies/ml, median (IQR) 

BMII (kg/m2), median (IQR) 

Hemoglobinn mmol/L 

CDCC disease stage, number (%) : 

asymptomatic c 

symptomatic c 

AIDS S 

39.9 9 

240 0 

48 8 

260 0 

4.70 0 

22.9 9 

8.5 5 

147 7 

69 9 
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(8.6) ) 

(89.6) ) 

(17.9) ) 

(120-385) ) 

(4.21-5.18) ) 

(20.7-25.0) ) 

(7.6-9.4) ) 

(54.9) ) 

(25.7) ) 

(19.4) ) 

SD== standard deviation. ARV= antiretroviral. HAART= highly active antiretroviral therapy. IQR= 

interquartilee range. BMI= body mass index. CDC= centers for disease control. 

Follow-upp measurements were significantly higher than baseline- and thentest measure-

ments,, indicating improvement in QoL over time (Table 2). Thentest measurements were 

significantlyy lower than baseline measurements, indicating that patients evaluated their 

baselinee QoL retrospectively to be worse than prospectively. Consequently, retrospective 

changess from thentest were substantially larger than prospective changes from baseline. 

Nonee of the changes from baseline would represent clinically meaningful changes, whereas 

threee out of four changes 

onn these same scales would be considered clinically meaningful according to the thentest 

methodd (i.e. overall QoL, energy/fatigue, and mental health). The retrospective transition 

questionss indicated statistically significant improvements in QoL, except for social 

functioning. . 

Tablee 2: Change in quality of life according to prospective and retrospective measurements. 

Baselin ee Thentes t Follow-u p Prospectiv e Retrospectiv e Retrospectiv e 

chang ee chang e transitio n 

fro mm baseline * fro m thentest * Question * 

meann (SD) mean (SD) mean (SD) mean (95% CI) mean (95% CI) mean (95% CI) 

Overalll QoL 65(24) 5 5 ( 2 7 ) * * 74(23) 8 (5 to 12) 18 (15 to 22) 1.0 (0.2 to 1.1) 

(nn = 260) effect size 0.34 effect size 0.67 

Energy/fatiguee 61(20) 5 4 ( 2 3 ) * * 66(19) 5 (2 to 8) 12 (10 to 15) 0.7 (0.5 to 0.9) 

(nn = 264) effect size 0.25 effect size 0.53 

Mentall health 67(19) 5 8 ( 2 2 ) * * 71(18) 4 ( 1 to 6) 14 (11 to 16) 0.5 (0.3 to 0.7) 

(nn = 250) effect size 0.22 effect size 0.62 

Sociall function 79(26) 69 (31 ) * * 82(23) 4 ( 0 to 1) 13 (9 to 17) -0.1 (-0.2 to 0.1) 

(nn = 258) effect size 0.13 effect size 0.43 

SDD = standard deviation. CI = confidence interval. * Value of zero indicates unchanged QoL, values 

beloww zero indicate decline in QoL. values above zero indicate improvement in QoL. * * p < 0.01 paired 

samplee t-test, difference between thentest and baseline. 



Tablee 3: Pearson correlation coefficients between measures of change in quality of life and clinical 

measuress of change in health status. 

Chang ee in CD4 Chang e in body Chang e in Chang e in 

cel ll  coun t mass inde x plasm a vira l haemoglobi n 

toadd leve l 

(nn = 255) (n =197) (n = 241) (n = 76) 

Overal ll  qualit y of lif e 

Prospectivee change from baseline 

Retrospectivee change from thentest 

Retrospectivee transition question 

Energ yy / Fatigu e 

Prospectivee change from baseline 

Retrospectivee change from thentest 

Retrospectivee transition question 

Menta ll  Health 

Prospectivee change from baseline 

Retrospectivee change from thentest 

Retrospectivee transition question 

Socia ll  functio n 

Prospectivee change from baseline 

Retrospectivee change from thentest 

Retrospectivee transition question 

PP = 0.25 

0.21 1 
0.28 8 
0.20 0 

PP = 0.76 

0.25 5 
0.25 5 
0.29 9 

PP = 0.99 

0.24 4 
0.25 5 
0.24 4 

PP < 0.01 

0.18 8 
0.34* * 

0.29* * 

PP < 0.01 

0.28 8 
0.40* * 
0.16 6 

PP < 0.01 

0.28 8 
0.42* * 
0.21 1 

pp = o.oi 

0.21 1 
0.33* * 

0.10 0 
P<0.01 P<0.01 

0.31* * 

0.39* * 
0.12 2 

PP = 0.02 

0.13 3 

-0.21* * 
-0.03 3 

PP = 0.19 

-0.15 5 
-0.21 1 
-0.09 9 

PP = 0.91 

-0.07 7 
-0.07 7 

-0.04 4 
PP = 0.28 

-0.18 8 
-0.18 8 
-0.06 6 

P== 0.13 

0.24 4 

0.32 2 
0.06 6 

PP = 0.06 

0.20 0 
0.38* * 
0.17 7 

PP = 0.47 

0.11 1 
0.23 3 
0.16 6 

PP = 0.53 

0.19 9 
0.27 7 

0.14 4 

PP value refers to overall test of equal correlation coefficients, P < 0.05 indicates a difference among 

thee three correlation coefficients. * Significantly highest correlation coefficients as determined by 

post-hocc test. 

Tablee 3 shows the comparison of Pearson correlation coefficients between the three 

measuress of change in QoL and the clinical criterion measures. Scatter plots gave no 

indicationn of non linear relationships between change in QoL and change in clinical 

measuress of health status. The overall test of equal correlation coefficients was statistically 

significantt in seven instances. In all instances, change from thentest yielded the strongest 

associationn with clinical measures of change, in one instance together with change from 

baselinee (social function with change in BMI), and in another instance together with change 

accordingg to transition questions (social function with change in CD4 cell count). 

Wee found significantly higher correlations between change in CD4 cell count and the 

threee measures of change in QoL for patients with a symptomatic HIV infection or AIDS 

ass compared to patients with an asymptomatic HIV infection, for all four MOS HIV scales 

(PP values varied from 0.004 to 0.024). We also found statistically significantly higher 

correlationss between change in BMI and the three measures of change in QoL for patients 

withh a symptomatic HIV infection or AIDS as compared to patients with an asymptomatic 

HIVV infection, for energy/fatigue (P=0.022), and social functioning (P<0.001). 



Conclusion s s 

AA group of HIV-1 infected patients whose health generally improved after starting 

antii retroviral therapy, evaluated their QoL significantly worse on a retrospective re-

evaluationn of their baseline status than on a prospective baseline assessment. This 

findingg suggests that patients may have adapted to changing health, which would result 

inn a change in reference values by which patients evaluate their QoL over time. Patient 

adaptationn to changing health could explain common paradoxical findings of QoL research, 

suchh as patients having comparable QoL as healthy persons. 

Aill self-report measures of change are subject to bias. Transition questions and the thentest 

methodd are, for instance, both subject to recall bias. The prospective method is subject to 

changingg reference values or adaptation. We therefore compared the correlation between 

self-reportt measures of change in QoL with objective, non-self report criterion measures of 

changee in health status. Changing reference values may hamperthe validity of longitudinal 

QoLL measurements. A method for measuring change in QoLaimed attakingadaptation into 

accountt by using a retrospective baseline measurement, i.e., thentest method, was most 

stronglyy related with clinical measures of change, suggesting a more valid measurement 

off change in QoL than standard methods. Distinguishing between change in QoL inferred 

fromm the conventional prospective- and the retrospective thentest method was clinically 

relevant,, as the prospective method did not lead to changes that would be considered 

clinicallyy significant, whereas the thentest method did. 

Ourr finding that patients evaluated their QoL to be worse on a retrospective- than a on 

conventionall baseline is consistent with findings from other studies among patients 

experiencingg an improvement in health status.1 0 1 3 These studies were conducted 

amongg pancreas-kidney transplant recipients, patients with hearing impairment, and 

patientss treated for colon-, and prostate cancer. Conversely, a better evaluation of QoL 

onn a retrospective- than on a conventional baseline was previously found among patients 

experiencingg deteriorating health, i.e. women with breast cancer.14 Retrospective transition 

questionss were previously found to lead to larger estimates of change in QoL than 

prospectivee measures among patients with respiratory illness, chronic arthritis, chronic 

loww back pain and those undergoing pancreas-kidney transplant.8 i a 16 Although our study 

samplee was limited to patients with HIV-1 infection, we believe it is plausible that our 

findingss may be representative to patients with others diseases as well who are clinically 

improving. . 

Severall mechanisms, other than change in reference values, may explain the difference 

betweenn prospective and retrospective measures of change in QoL, such as. recall 

bias,, social desirability bias, changing health expectations, and cognitive dissonance 



reduction.. However, our study design does not allow definite inferences about the cause 

off differences between prospective and retrospective measures of change. More definite 

inferencess about changing reference values being the cause of the difference between 

thee prospective- and the thentest method would require a comparison group in which 

noo change in reference values is expected, and operationalization and measurement of 

adaptationn and recall bias, in addition to the longitudinal design and objective non-self-

reportt criterion measures of change in health status. 

Wee found stronger associations between the method incorporatinga retrospective baseline 

measurementt and clinical measures of change than with other methods. In contrast, the 

transitionn questions yielded associations with clinical measures of change similar to those 

obtainedd using prospectively measured change. We believe this was not an artefact of the 

retrospectivee method in general, as transition questions also comprise a retrospective 

methodd for measuring change. We can only speculate about this difference between both 

retrospectivee methods. Transition questions ask about change, which may be difficult for 

manyy patients. Evidence suggests that patients do not infer change as the difference 

betweenn a baseline and follow-up measurement, but consider their QoL at follow-up and 

inferr the direction and extent to which change has occurred depending on how they are 

feelingg at follow-up.23 Possibly, providing a renewed judgement of QoL at the time of the 

conventionall baseline is relatively easier. Biased recall of quality of life at baseline may 

havee occurred with both the transition questions and the thentest. With both methods, 

patientss might have had difficulty recallingtheir quality of life 36 weeks earlier, and instead 

inferr that it was lower at baseline because their laboratory tests had improved. Therefore, 

wee believe the higher correlations for the thentest method compared to the transition 

questionss can not be explained by recall bias. 

Ourr study has several limitations. No external gold standard exists for measuring change in 

QoL.. We compared change in QoL with clinical measures of change in health status. Although 

wee chose clinical measures previously shown to be related with QoL24 26, these cannot be 

expectedd to be perfect surrogate markers for QoL. Moreover, QoL among patients who are 

treatedd with HAART may be affected by factors not covered by the criterion measures, such 

ass pill burden and toxicities. Nevertheless, associations between the clinical measures 

off change and QoL were expected and indeed found. We found strongest associations 

betweenn the thentest method and change in BMI compared to change in CD4 cell count or 

HIVV RNA concentrations. This finding may be explained by the fact that CD4 cell count and 

HIVV RNA are laboratory measures whereas BMI is a clinical measure. Clinical measures 

suchh as BMI can be expected to be more directly noticeable to a patient than laboratory 

results,, and therefore to be more strongly related to QoL. Additionally, we expect that most 

patientss were to some extent aware of their body weight at the time of completion of the 

follow-upp questionnaire. In contrast, the percentages of patients that completed the follow-



upp QoL questionnaires on the same day or prior to the measurement of CD4 cell count 

andd HIV RNA were 79 and 75% respectively. These patients were thus unaware of their 

laboratoryy results at the time of questionnaire completion. 

Wee used change in BMI as one of the clinical criterion measures. The relation between BMI 

andd QoL may be complicated by peripheral lipodystrophy, an adverse effect of HAART.27 

Ass lipodystrophy usually occurs after 48 weeks of HAART, and none of our patients was 

diagnosedd with lipodystrophy, we feel it is unlikely that lipodystrophy affected our results. We 

selectedd patients who completed all measures of change in QoL. This may have introduced 

selectionn bias. Therefore, the effectiveness of HAART regarding QoL. plasma viral load. 

CD44 cell count, BMI, and hemoglobin may not be generalised to all patients who initiate 

HAART.. Ouranalysis was primarily restricted to men, reflecting the demographics of the HIV 

infectedd population initiating HAART in the Netherlands at the time we enrolled patients in 

ourr study. Our results may therefore not necessarily be generelizable to women. 

Distinguishingg between prospective and retrospective measures of change in QoL can be 

relevantt to cost effectiveness analysis. As the thentest method resulted in larger changes 

inn QoL than the prospective method, the thentest method would also lead to more quality-

adjustedd life years gained by treatment. Consequently, the thentest would lead to a more 

favourablee cost-effectiveness ratio than the prospective method. 

Patients'' self-reported QoL will likely remain a central aspect in the evaluation of clinical 

interventions.. Current standard methods for measuring change in QoL do not take into 

accountt that patients may adapt to changing health. Our study suggests a more valid 

measurementt of change in QoL than standard methods, by taking into account this 

adaptation.. Future studies should further investigate and validate such methods for 

measuringg change in QoL, as currently used standard methods could be improved upon. 
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Abstrac t t 

Objectives ::  To investigate adherence to antiretroviral therapy over 48 weeks, to investigate 

thee association between adherence and treatment-related symptoms and to investigate 

thee impact of adherence on virological response over 48 weeks among established 

predictorss of treatment success. 

Methods ::  One-hundred-and-sixty HIV-1 infected protease inhibitor- and stavudine-naive 

patientss participating in a trial of ritonavir/saquinavir versus ritonavir/saquinavir/stavudine 

completedd a adherence questionnaire and a symptom checklist at weeks 12, 24, 36 

andd 48. We calculated odds ratios between experienced symptoms and non-adherence. 

Regressionn models were used to determine predictors of HIV-1 RNA below 400 copies/ml 

att week 48, and of the area about the change from baseline over 48 weeks (ACFB) in 

serumm HIV-1 RNA. 

Results ::  The percentage of patients reporting skipping medication, deviation from time 

schedulee and dietary prescriptions at separate time-points ranged from 12% to 15%, 

32%% to 35% and 17% to 22%, respectively. The percentage that changed their level of 

adherencee during 48 weeks ranged from 29% for skipping medication to 48% for deviation 

fromm time-schedule. Experienced side-effects were associated with an increased likelihood 

off non-adherence. Not skipping medication was an independent predictor of both having a 

serumm HIV-1 RNA below 400 copies/ml at week 48 and the ACFB over 48 weeks in serum 

HIV-11 RNA. 

Conclusions ::  Adherence was an independent predictor of virological response over 48 

weeks.. The level of adherence is variable within patients over time. This suggests the need 

forr continued adherence monitoring in all patients as part of standard medical practice. 



Introductio n n 

Highlyy active anti retroviral therapy (HAART) for HIV-1 infection is able to suppress plasma 

HIV-11 RNA below detectable concentrations [ 1 , 2], Factors shown to affect virologicai 

responsee include baseline HIV-1 RNA, baseline CD4+ cell count, and previous antiretroviral 

therapyy [3-5]. Additionally, suboptimal patient adherence proved to be related with failure to 

achievee or maintain viral suppression [6-8]. Only a few studies have investigated the relative 

contributionn of adherence among established predictors of viral suppression and found 

thatt adherence was an independent predictor of virologicai response to HAART [9-11]. 

Adherencee may be hampered by toxicities associated with HAART. However, studies 

investigatingg the relation between side-effects and adherence led to inconsistent results 

[10-13].. To date, studies of adherence to HAART have reported on a follow-up period of a 

maximumm of 6 months. Therefore, it is not known whether patients change their level of 

adherencee during a prolonged time period, as observed among other diseases requiring 

continuouss therapy [14]. 

Wee investigated patient adherence over 48 weeks in a clinical trial comparing treatment 

withh ritonavir/saquinavir versus ritonavir/saquinavir/stavudine [15]. We examined the 

associationn between adherence and disease-or treatment-related symptoms. Additionally, 

wee investigated the impact of adherence on virologicai response over 48 weeks among 

establishedd predictors of treatment success. We anticipated that patients who were 

non-adherentt during the early part of the study might comprise a population at risk for 

treatmentt failure. Identification of this population might help target potential interventions 

too improve adherence for those patients most likely to benefit. Therefore, we also aimed to 

identifyy this potential population at risk. 

Method s s 

Patient s s 

Betweenn January 1997 and January 1998, protease inhibitor (PI)- and stavudine (d4T)-

naivee HIV-1 infected patients were randomly assigned to either ritonavir (400 mg twice daily) 

pluss saquinavir (400 mg twice daily) or ritonavir (400 mg twice daily) plus saquinavir (400 

mgg twice dailty) plus stavudine (40 mg twice dailty), on an open-label basis in 14 hospitals 

inn The Netherlands and Belgium. In patients with a serum HIV-RNA above 400 copies/ml 

att week 12 and week 18, therapy was intensified with nucleoside reverse transcriptase 

inhibitorss (NRTIs). Clinical results from this study were reported elsewhere [15]. 

Patientt adherence was a secondary outcome. Patients were eligible for the adherence sub-

studyy if they were able to complete a Dutch or English self-report questionnaire. The study 



wass approved by the Institutional Review Board of all centres. All patients gave written 

informedd consent. 

Measurements s 

Adherencee was assessed by a self-report questionnaire at weeks 12, 24, 36 and 48. 

Patientss were asked during how many days: they had taken all antiretroviral medication. 

howw many days they had taken it more than 2 h from time schedule, and how many days 

theyy had taken ritonavir/saquinavir together with food or after a meal. Questions were 

relatedd to the preceding week and response categories comprised: all 7 days, 5- 6 days, 

3-- 4 days, 1- 2 days and < 1 day. In a subset of patients in whom plasma concentrations 

off ritonavir and saquinavir were assessed at completion of the questionnaire, good 

concordancee was observed between self-reported adherence and plasma concentrations 

off ritonaivr/saquinavir [16]. 

Additionally,, patients completed a symptom-checklist referring to symptoms related to HIV 

infectionn or antiretroviral therapy [17]. Symptoms were scored on a four-point scale with 

thee response categories 'not at all ', 'a little', 'quite a bit', and 'very much' also referring to 

thee past week. Completed questionnaires were returned in a sealed envelope. 

Inn a subset of patients, the number of study medication dispensed at each study visit was 

recordedd as well as the number of leftover pills that were brought to the outpatient clinic 

att the subsequent study visit. 

Serumm HIV-1 RNA concentrations were measured using a PCR based assay (Amplicor HIV 

Monitorr Test, Roche Diagnostic Systems) with a lower quantification limit of 400 copies/ 

ml,, at the start of study medication and at weeks 12, 18, 24, 36, and 48. 

Statisticall analysis 

Wee calculated the percentage of patients reporting skipping medication, deviation from 

time-schedulee and dietary prescriptions during the preceding week, at weeks 12, 24, 36, 

andd 48. For this analysis, patients were dichotomised into those reporting being adherent 

onn all 7 days versus those reporting non-adherence on at least 1 day. Dichotomization 

wass done because of a skewed distribution with the majority of patients reporting being 

adherentt on all 7 days. Since the adherence-questions specifically inquired about the study 

medication,, patients were censored at the time study medication was discontinued. The 

percentagee of patients that changed their level of adherence compared to the preceding 

measurementt at weeks 24, 36 and 48, and the percentage who changed their level of 

adherencee at least once was calculated. Improvement or deterioration in adherence was 

definedd as a shift of at least one category upward or downward on the scale. 

Thee following symptoms were considered for their effect on adherence: nausea, vomiting, 

lackk of appetite, diarrhoea, abdominal pain, pain when swallowing, tingling feeling around 

thee mouth or tongue, and taste disturbances. These predominantly gastrointestinal 

symptomss were selected because we hypothesised that they might affect adherence. 



Wee calculated the average level of adherence for each of the three adherence questions. 

Withh respect to symptom experience, patients were dichotomised into those experiencing 

symptomss at least a little versus those who did not experience symptoms at all. The 

associationn between experienced symptoms and adherence was expressed in odds 

ratio'ss and 95% confidence intervals. We additionally considered the association between 

adherencee and baseline characteristics, such as, viral load, CD4T-cell count, pretreatment 

status,, treatment group, age, gender and CDC disease stage [18]. 

InIn the subset of patients in whom the numbers of pills dispensed and the number of leftover 

pillss had been recorded, we separately calculated a pill count for ritonavir and saquinavir. 

Forr both medications, the pill count was defined as the number of pills dispensed minus 

thee number of leftover pills brought to the outpatient clinic over the course of 48 weeks, 

dividedd by the total number of pills dispensed, and multiplied by 100. We compared the 

ritonavirr and saquinavir pill count between patients reporting deviation from their regimen 

andd those reporting adherence on all 7 days by Mann Whitney U test. 

HIV-11 RNA concentrations were transformed to the log10. We calculated the area about the 

changee from baseline (ACFB) over 48 weeks in serum HIV-1 RNA using the trapezium rule, 

representingg the averaged time-weighed change from baseline as measure of overall viral 

suppressionn [19, 20]. 

Univariatee logistical regression analyses using the primary end-point of the Prometheus 

study,, HIV-1 RNA below 400 copies/ml at week 48, as dependent variable, were performed 

too investigate the effect of the three adherence questions and baseline characteristics. 

Variabless with P-values< 0.20 were subsequently entered in a multiple logistical regression 

analysis. . 

Additionally,, the same procedure was repeated using the ACFB in serum HIV-1 RNA as 

dependentt variable in separate- and multiple-linear regression analyses, controlling for 

baselinee HIV-1 RNA. 

Wee calculated the odds ratios between being non-adherent during the early part of the 

study,, at week 12, on having serum HIV-1 RNA above 400 copies/ml at week 48. We 

additionallyy calculated the odds ratios between baseline characteristics on being non-

adherentt at week 12 in order to identify a population at risk for treatment failure. 

Two-sidedd P values < 0.05 were considered statistically significant. Data analysis was 

conductedd using the SPSS software package (SPSS, Systat, Chicago, Illinois, USA). 

Result s s 

Thee Prometheus study enrolled 208 patients. Twenty-three were unable to complete a 

Dutchh or English self-report questionnaire. Others never started allocated treatment (n = 

6),, discontinued treatment before week 12 (n = 12), did not complete a questionnaire at 
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weekk 12 and discontinued treatment thereafter (n = 5), or refused participation ( n= 2). 

Thus,, 160 patients entered the adherence-study. Of those, 84 (51.3%) were allocated to 

ritonavir/saquinavir,, 93 (58.1%) were anti retroviral naive, 145 (90.6%) were males, 120 

(75%)) were men-having-sex-with-men, and 72 (45%) were CDC stage A. Their mean age 

wass 38.6 (SD 9.3) years. The median baseline HIV-1 RNA log10 copies/ml and median 

baselinee CD4 count were 4.47 [interquartile range (iqr), 3.93-4.97] and 255 (iqr, 111-

415),, respectively. 

Alll eligible patients completed a questionnaire at week 12. The proportion of patients 

thatt did not complete a questionnaire at weeks 24, 36 and 48 were 7%, 13% and 12%, 

respectively.. These proportions were statistically significantly higher compared to week 

122 (X2, P=0.003, P=0.001 and P=0.001, respectively). No other statistically significant 

differencess in response rates between time points were observed. At week 24, the 

proportionn of patients that did not complete a questionnaire was higher in the ritonavir/ 

saquinavirr group compared to the ritonavir/saquinavir/stavudine group (12 versus 3%, X2 

test,, P=0.016). No other differences in response rates between the treatment groups were 

observed. . 

InIn 89 out of 160 patients participating in the adherence study, a pill count had been 

performed.. Patients reporting that they had not ingested all medications in the past 7 

dayss had a significantly lower saquinavir pill count compared to patients reporting to have 

ingestedd all medications (Mann Whitney U test, P=0.032). A tendency toward the same 

patternn was found for the ritonavir pill count (Mann Whitney U test, P=0.091). 

Tablee 1 shows the percentages of patients reporting skipping medication, being off 

timee schedule, not taking ritonavir/saquinavir with food at each measurement, and the 

percentagee of patients that changed their level of adherence. The non-adherence rates 

generallyy remained relatively stable over time with a maximum of 5% difference between 

Tablee 1. Patient reported adherence during 48 weeks 

On-treatmentt (n) 

Completedd questionnaire (n) 

Skippingg medication (%) 

Beingg off time schedule (%) 

Nott taking RTV/SQV with food (%,) 

Changedd adherence* 

skippingg medication ( / ) 

beingg off time schedule ( / ) 

nott taking RTV/SQV with food (/.) ) 

Weekk 12 

160 0 

160 0 

15% % 

32% % 

17 / / 

NA A 

NA A 

NA A 

Weekk 24 

156 6 

149 9 

12% % 

36%, , 

2 2 / / 

1 6 ' ' 

3 2 / / 

2 6 / / 

Weekk 36 

151 1 

139 9 

12% % 

35% % 

19% % 

1 7 / / 

3 0 / / 

22% % 

Weekk 48 

147 7 

141 1 

12% % 

35% % 

19'/. . 

Everr changed* 

1 3 // 29% 

27%% 4 8 / 

2 2 / 3 6 / / 

** Compared to preceding measurement, f Level of adherence changed at least once during follow-up. 
RTV.. ritonavir; SQV. saquinavir: NA, not applicable 



thee highest and lowest percentages. Within the individual patient there was greater 

variabilityy in adherence over time. At each measurement. 13% to 32% of the patients 

hadd changed their level of adherence compared to the preceding measurement and the 

percentagee that changed their level of adherence during 48 weeks ranged from 29% for 

skippingg medication to 48% for deviation from time-schedule. 

Patientss who were antiretroviral-naive showed higher levels of adherence compared with 

patientss who were pre-treated (Table 2). No difference in adherence was observed between 

thee treatment groups. Patients who experienced treatment- and/or at least some disease-

relatedd symptoms, were more likely to report deviation from their regimen compared to 

patientss who did not experience symptoms. 

AA total of 134 patients (84%) had a serum HIV-1 RNA below 400 copies/ml at week 48. 

Havingg HIV-1 RNA below 400 copies/ml was associated with not skipping medication 

(P=0.016)) and being anti retroviral naive (P= 0.030) in univariate logistic regression 

analysis.. In the multivariate logistic regression analysis it remained significantly associated 

withh not skipping medication (P=0.048). A trend was found for being anti retroviral naive 

(P=0.095). . 

Inn the separate linear regression analyses using the time-weighed change from baseline in 

serumm HIV-1 RNA as dependent variable, greater decline in HIV-1 RNA was associated with 

Tablee 2. Odds ratios (95% confidence intervals) on non-adherence by pre-treatment characteristics 
andd treatment- and disease related symptoms 

Skippingg Being off time Not taking RTV/ 
medicationn schedule SQV with food 

Pre-treatmentt characteristics 
Antiretrovirall pretreated (versus naive) 2.5 (1.2-5.1)* 2.1 (1.1-4.0)* 1.3 (0.7-2.4) 

Baselinee CD4+T-cells/ml< 200 (versus > 200) 1.3(0.6-1.6) 1.4(0.7-2.7) 1.7(0.9-3.3) 

CDCC class A (versus Band C) 0.7(0.4-1.5) 0.8(0.4-1.5) 2.1(1.1-4.1)* 

Baselinee serum HIV-1 RNA loglO copies/ml 0.7(0.3-1,7) 0.7(0.3-1.4) 0.8(0.4-1.6) 

>> 5,0 (versus < 5.0) 

RTV/SQV/d4TT (versus RTV/SQV) 1.0(0.6-2.3) 1.5(0.8-2.7) 1.2(0.6-2.3) 

Genderr (male versus female) 1.4(0.5-4.4) 0.9(0.3-2.5) 0.5(0.2-1.7) 

Agee (< 35 years versus3 35 years) 2.2(1.1-4.4)* 1.4(0.7-2.6) 1.4(0.7-2.7) 

Disease-- or treatment-related symptoms! 

Vomitingg 9.3(1.8-48.2)* 0.7(0.2-3.1) 2.6(0.6-11.4) 

Abdominall pain 5.0(1.1-21.9)* 0.7(0.2-3.1) 2.6(0.6-11.4) 

Tastee disturbances 2.4(1.1-5.4)* 1.1(0.5-2.3) 2.5(1.1-5.6)* 

Tinglingg feeling mouth/tongue 2.3(1.1-4.6)* 1.0(0.5-2.0) 1.5(0.8-2.8) 

Nauseaa 2.1(1.1-4.3)* 1.4(0.8-2.6) 1.5(0.8-2.9) 

Painn when swallowing 2.9(0.7-12.1) 0.7(0.2-3.1) 4.9(0.9-24.8) 

Lackk of appetite 2.0(0.8-5.3) 0.6(0.2-1.5) 4.2(1.5-11.6)* 

Diarrhoeaa 0.8(0.4-1.7) 1.2(0.6-2.4) 0.8(0.4-1.6) 

** Statistically significant effect, t Experiencing some symptoms versus not at all. RTV, ritonavir; SQV. 

saquinavir;; d4T. stavudine. 
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higherr baseline CD4 count (P=0.16). not skipping medication (P=0.OOl), taking ritonavir/ 

saquinavirr with food (P=0.067), allocation to ritonavir/saquinavir/stavudine (P=0.003), 

beingg antiretroviral naive (P=0.039) and CDC class A (P=0.052). Entered in the multiple 

regressionn analysis, allocation to ritonavir/saquinavir/stavudine (P=0.004) and not 

skippingg medication (P=0.014) were independently associated with a greater decline in 

serumm HIV-1 RNA. When both not skipping medication and being antiretroviral naive were 

enteredd in the analyses, not skipping medication was associated with viral suppression 

(P=0.003)) but not being antiretroviral naive (P=0.135). 
6 8 8 

Patientss who had not ingested all medications in the past week at week 12, were more 

likelyy to have serum HIV-1 RNA above 400 copies/ml at week 48 compared to patients who 

reportedd to have ingested all medications (40 versus 15%, X2test, P=0.036). A tendency 

towardd the same pattern was found for deviation from time-schedule. Patients reporting 

deviationn from time schedule were more likely to have a viral load above 400 copies/ml 

att week 48 than patients reporting to have taken medications on time (26 versus 12%, X2 

test,, P=0.059). 

Patientss who did not ingest all medications in the past week at week 12, were younger 

comparedd to patients who did ingest all medications (mean age 32 years versus 39 years, 

Studentt t-test, P=0.002) and were more likely to be antiretroviral pre-treated (73 versus 

27%,, X2 test, P=0.019). No association was found with treatment group, gender, HIV-1 

diseasee stage, baseline HIV-1 RNA and baseline CD4 T cell-count. 

Conclusion s s 

Althoughh adherence rates generally remained relatively stable over a 48-week period, a 

substantiall percentage of patients changed their level of adherence during 48 weeks. 

Thiss suggests that adherence or non-adherence is not a stable patient characteristic but 

ratherr a dynamic phenomenon. This implies that any patient at any point in time may 

encounterr difficulties in adhering to their antiretroviral regimen [21]. Our finding supports 

thee current recommendation that adherence should be regularly monitored and reinforced 

inn all patients on HAART as part of routine clinical practice [22]. 

Wee found that patients who experienced disease- or treatment related symptoms were 

moree likely to report deviation from their regimen compared to patients who did not 

experiencee these symptoms. This suggests that managing toxicities might facilitate patient 

adherence. . 



Patientt adherence was an independent predictor of virological response over 48 weeks. 

Thiss finding is consistent with three other studies that examined adherence among other 

establishedd predictive factors of viral suppression [9-11]. 

Skippingg medication was the most infrequently reported form of non-adherence, followed 

byy deviation from dietary prescriptions and from time-schedule. Only skipping medication 

wass independently related with virological response. Since the consequences of low 

adherencee will depend upon characteristics of the particular drugs, such as the plasma 

eliminationn half-life and the degree to which drug exposure is dependent upon food intake, 

thiss may not be generalised to other regimens. 

Wee found that being anti retroviral pre-treated, as compared with being anti retroviral naive, 

wass both associated with lower levels of adherence and with a poorer virological response. 

Thee association between pre-treatment and virological response was no longer statistically 

significantt when adherence was taken into account in the multivariate analyses. A poorer 

virologicall response among pre-treated patients as compared with naive patients has also 

beenn observed by others [4]. The present study suggests this may, in part, be explained 

byy lower levels of adherence in this group of patients. Clearly, our observation needs to be 

confirmedd by future studies. 

Wee found that during the early part of the study, patients who were younger and who 

weree anti retroviral pre-treated showed lower levels of adherence compared to patients 

whoo were older and were antiretroviral-naive. The association between younger age and 

lowerr adherence has also been established by others [10,25]. The association between 

pre-treatmentt and lower levels of adherence might be explained by the longer duration 

off anti retroviral therapy. From the literature on adherence, it is known that adherence 

generallyy tends to decline over time [16]. Our results suggest that younger patients and/ 

orr those who have received antiretroviral therapy for prolonged time might benefit from 

potentiall interventions to improve adherence. 

Seventeenn patients who discontinued treatment before week 12 or shortly thereafter, 

duee to toxicity (n = 7), patient decision (n = 4) or adverse events (n = 6) were excluded 

fromm the adherence-study. These patients' level of adherence could have differed from the 

levell of adherence of patients who entered the adherence-study. Therefore, our results 

onlyy apply to patients who stayed on study medication for at least 12 weeks. Additionally, 

patientss who participated in the adherence study needed to have sufficient language skills 

too complete a Dutch or English self-report questionnaire. Our results may therefore not be 

generalisedd to patients with insufficient literacy in Dutch or English. 

Prometheuss was an open-label study; however, we feel it is not likely this has affected the 

adherencee results and the assessment of symptoms. Adherence is most critical to Pis and 



thee Pis were identical between both treatment groups. The only difference between the 

regimenss was the prescription of stavudine, which can be taken together with the other 

medicationss and has no specific dietary prescriptions. The symptoms we considered for 

theirr effect on adherence were associated with the use of ritonavir/saquinavir and these 

weree prescribed in both treatment groups. 

Inn conclusion, adherence was an independent predictor of virological response over 

488 weeks. Prior anti retroviral therapy and higher levels of experienced symptoms were 

associatedd with lower levels of adherence. A substantial number of patients changed 

theirr level of adherence during 48 weeks, suggesting that most patients may encounter 

difficultiess with adherence at anytime during anti retroviral therapy. This suggests the need 

forr assisting and monitoring adherence in all patients as standard clinical practice. 
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Abstrac t t 

Background ::  Adherence to highly active antiretroviral therapy (HAART) for human 

immunodeficiencyy syndrometype l (HIV- l ) infection is essential to sustain viral suppression 

andd prevent drug resistance. We investigated adherence to HAART among patients in a 

clinicall cohort study. 

Methods ::  Patients receiving HAART had their plasma concentrations of protease inhibitors 

orr nevirapine measured and completed a questionnaire on adherence. We determined 

thee percentage of patients who reported taking all antiretroviral medication on time and 

accordingg to dietary instructions in the past week. Drug exposure was compared between 

patientss reporting deviation from their regimen and fully adherent patients. Among 

patientss who received HAART for at least 24 weeks, we assessed the association between 

adherencee and virologie outcome. 

Results ::  A total of 224 of 261 eligible patients completed a questionnaire. Forty-seven 

percentt reported taking all antiretroviral medication on time and according to dietary 

instructions.. Patients reporting deviation from their regimen showed lower drug exposure 

comparedd with fully adherent patients (median concentration ratio 0.81 versus 1.07, 

P=.001).. Among those receiving HAART for at least 24 weeks, patients reporting deviation 

fromm their regimen were less likely to have plasma HIV-1 RNA levels below 500 copies/ml 

(adjustedd odds ratio, 4.0; 95% CI , 1.4 to 11.6) compared with fully adherent patients. 

Conclusions ::  Only half of the patients took all antiretroviral medication in accordance 

withh time and dietary instructions in the preceding week. Deviation from the antiretroviral 

regimenn was associated with decreased drug exposure and a decreased likelihood of 

havingg suppressed plasma HIV-1 RNA loads. Patient adherence should remain a prime 

concernn in the management of HIV-1 infection. 



Introductio n n 

Treatmentt of human immunodeficiency virus type 1 (HIV-1) - infected patients with 

highlyy active antiretroviral therapy (HAART) has shown to be effective with respect to the 

suppressionn of plasma HIV-1 RNA below detectable concentrations [1 , 2], However, the 

effectivenesss of HAART to achieve and sustain viral suppression may be hampered by 

insufficientt patient adherence to the antiretroviral regimen [2-6]. Moreover, suboptimal 

adherence,, allowing ongoing viral replication, facilitates the emergence of HIV-1 variants 

resistantt to the drugs being used [2-7]. The emergence of drug resistance reduces 

considerablyy the treatment options for the individual patient, since cross-resistance 

existss to a large extent among antiretroviral agents within a therapeutic class [7]. Given 

thee potential for transmission of drug resistant HIV-1, suboptimal adherence may have 

significantt public health implications [8, 9]. 

Adherencee to HAART typically includes taking multiple drugs 2 to 4 times a day according to 

aa strict time schedule. For several drugs dietary instructions are necessary [10]. To date, a 

limitedd number of studies have investigated the extent to which patients adhere to HAART 

andd have predominantly focussed on the proportion of medications taken [2 -6 ,11,12] . We 

investigatedd the extent to which patients report adherence to their antiretroviral regimen, 

includingg accurate timing of doses and keeping dietary instructions in a nation-wide cohort 

studyy in the Netherlands. We compared exposure to protease inhibitors (Pis) and to a non-

nucleosidee reverse transcriptase inhibitor (NNRTI) between patients who reported taking 

theirr antiretroviral medication as prescribed and patients reporting deviation from their 

prescribedd regimen. Among patients taking HAART for at least 24 weeks, we additionally 

investigatedd the association between adherence and virologie outcome. 

Method s s 

Thee ATHENA projec t 

Fromm May 1998, consecutive HIV-1 infected patients, 18 years or older, from 22 hospitals 

inn the Netherlands were enrolled in an observational cohort study called the ATHENA 

project.. Eligible patients were either starting or already receiving antiretroviral therapy 

withh at least 1 of the drugs that were licensed in the Netherlands from July 1996, ie, all 

Piss and NNRTIs, lamivudine and stavudine. Patients had to be able to complete Dutch 

orr English self-report questionnaires. Plasma concentrations of Pis and nevirapine were 

determinedd at routine visits. The study was approved by the Institutional Review Board of 

alll participating centers. All patients gave written informed consent. 



Adherencee measurement 

Adherencee was assessed by a self-report questionnaire each time plasma concentrations 

off antiretroviral drugs were determined. Patients were informed that their responses would 

remainn confidential and would have no consequences for their treatment. The completed 

questionnairee could be returned in a sealed envelope. Patients were asked on which of 

thee past 2 days they had taken all antiretroviral medication, how many days in the past 

weekk they had been off time-schedule by more than 1 hour, and how many days in the 

pastt week they had taken their medication according to dietary instructions, if applicable. 

Theyy were inquired about keeping the following dietary instructions: taking didanosine half 

ann hour before or 2 hours after a meal, taking indinavir sulfate 1 hour before or 2 hours 

afterr a meal, or taking indinavir together with a low-fat meal, and taking ritonavir and/ 

orr saquinavir together with a meal or within 2 hours after a meal. Additionally, patients 

weree asked to what extent their adherence during the past week was comparable with the 

precedingg period. Patients were asked about reasons for non-adherence using a question 

withh 5 response categories and the option for providing additional reasons. Patients could 

providee more than 1 answer. 

Patients s 

Thee present study describes patients who completed a questionnaire at the first 

pharmacokineticc measurement between May 1998 and June 1999. We included patients 

whoo were prescribed indinavir sulphate (800 mg 3 times a day), nelfinavir mesylate (750 

mgg 3 times a day or 1250 mg 2 times a day), saquinavir mesylate (1200 mg 3 times a day), 

ritonavirr (600 mg 2 times a day), nevirapine (200 mg 2 times a day), or ritonavir (400 mg 

22 times a day) combined with saquinavir mesylate (400 mg 2 times a day) as part of their 

antiretrovirall regimen. 

Assessmentt of drug exposure 

Plasmaa concentrations of Pis and nevirapine were measured using high-performance liquid 

chromatographyy [13-15], The timing of the previous dose was recorded on the laboratory 

formm together with the timing of the sample drawn. Observed concentrations were divided 

byy the expected concentrations at the corresponding time interval between drug ingestion 

andd sampling. The expected concentrations at different time points were obtained from 

aa reference group of HIV-1 infected patients using the same drug in the same dosage of 

whomm full pharmacokinetic curves were available. Concentration ratios (CRs) served as 

measuree of relative drug exposure, with 1 indicating a concentration that is equal to the 

averagee time-adjusted concentration in the reference population. Patients who were using 

anyy interacting drugs were excluded from the analyses. 



HIV-11 RNA quantificatio n 

Plasmaa concentrations of HIV-1 RNA were measured with the HIV-1 branched DNA assay 

(versionn 1.0 or 3.0; Chiron Diagnostics, Emeryville, Calif) with a lower detection limit of 

5000 (version 1.0) or 50 copies/mL (version 3.0), the Nuclisens HIV-1 RNA assay (Organon 

Teknika,, Turnhout, Belgium) with a lower detection limit of 400 copies/mL, or the HIV-

11 Amplicor Monitor assay (Roche Molecular Systems, Branchburg, N.J.) with a lower 

detectionn limit of 400 copies/mL, depending on the routine of the particular hospital. We 

assumedd comparability of results of these quantitative HIV-1 RNA measurements [16]. 

Wee dichotomized virologie outcome into having plasma HIV-1 RNA above or below 500 

copies/mL L 

Analysi s s 

Wee calculated the percentage of patients who reported taking all anti retroviral medication 

inn accordance with time and dietary instructions in the preceding week. Those patients 

weree considered fully adherent. If no food requirement was applicable, patients were 

consideredd adherent with food requirements. The questionnaire did not include the dietary 

advicee that nelfinavir should preferentially be taken together with food. Patients treated 

withh nelfinavir who reported taking all anti retroviral medication according to time schedule 

weree handled in the analysis as fully adherent. 

Usingg the X2 test, the proportion of patients who reported deviation from their regimen was 

comparedd across that enrolled at least 10 patients. 

Wee compared CRs between fully adherent patients and patients reporting deviation from 

theirr regimen by the Mann Whitney test. In patients prescribed ritonavir combined with 

saquinavir,, the lowest CR of both drugs was used. 

Wee analyzed data from patients who completed a questionnaire within 1 week following 

pharmacokineticc sampling, because questions referred to the past week. We additionally 

analyzedd the data of patients who completed a questionnaire on the same day the 

pharmacokineticc sample was taken. 

Amongg patients who had received HAART for at least 24 weeks, we investigated the 

associationn between adherence and virologie outcome. We calculated the odds ratio (OR) 

andd 95% confidence interval (CI) on having plasma HIV-1 RNA above 500 copies/mL in 

patientss who reported deviation from their regimen compared with patients who reported 

beingg fully adherent by logistic regression analyses. In a second logistic regression analysis 

wee adjusted for age, sex, anti retroviral therapy before initiation of HAART, prior change of 

HAARTT due to therapy failure, Centers for Disease Control and Prevention (CDC) stage 

att initiation of HAART, HIV-1 transmission category (homosexual versus other), and PI or 

NNRTII used as part of the current HAART regimen. Two-sided P values less than .05 were 

consideredd to indicate statistical significance. Data analyses was performed using the 

SPSSS software for Windows version 8.0.2 (SPSS Inc., Chicago, IL, USA). 
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Result s s 

Adherenc e e 

Betweenn May 1998 and June 1999, CRs were calculated for 261 patients in whom a first 

pharmacokineticc measurement was performed. Of those, 224 patients (86%) completed a 

questionnairee within 1 week following pharmacokinetic sampling. None of these patients 

weree using any interacting drugs. Characteristics of patients at the time of completion of 

thee questionnaire are shown in Table 1. 

Twenty-threee patients (10.3%) reported that they did not take all antiretroviral medication 

inn the past 2 days. Seventy-three patients (32.6%) reported deviation from the schedule 

inn the past week. Forty patients (17.9%) reported deviation from dietary instructions. 

Deviationn from food requirements was reported by 3 (10%) of the 31 patients prescribed 

didanosine,, 20 (32%) of the 62 patients prescribed indinavir, 10 (18%) of the 55 patients 

prescribedd saquinavir and 16 (24%) of the 66 patients prescribed ritonavir. 

Tablee 1: Characteristics of the 224 patients* 

Characteristi c c 

Meann (SD) age {years) 

Male e 

CDCC stag e at initiatio n of HAART 

A A 

B B 

C C 

HIV-11 transmissio n category f 

Homosexual l 

Heterosexual l 

IVV drug use 

Other r 

PII or NNRTI used as par t of HAART regime n 

indinavir r 

nelfinavirj j 

ritonavir/saquinavir r 

nevirapine e 

ritonavir r 

saquinavir r 

ARVTT prior to initiating HAART 

Priorr change of HAART due to therapy failure§ 

Mediann (IQR) days on HAART 

** Data are given as number (percentage) of patients unless otherwise indicated. CDC indicates 

Centerss for Disease Control and prevention; HAART, highly active antiretroviral therapy; HIV-1, human 

immunodeficiencyy virus type 1: PI. protease inhibitor: NNRTI. nonnucleoside reverse transcriptase 

inhibitor;; ARVT, antiretroviral therapy: and IQR. interquartile range, t Missing in 1 patient. $ 55 patients 

(92%)) were prescribed a twice-daily administration. § Rise in plasma HIV-1 RNA concentration, 

decreasee in CD4 cells, or increase in HIV-1- related symptoms. 

41.3 3 

201 1 

107 7 

55 5 

62 2 

165 5 

47 7 

8 8 

3 3 

62 2 

60 0 

49 9 

30 0 

17 7 

6 6 

94 4 

41 1 

568 8 

(8.5) ) 

(89.7%) ) 

(47.8%) ) 

(24.6%) ) 

(27.7%) ) 

(74.0%) ) 

(21.1%) ) 

(3.6%) ) 

(1.3%) ) 

(27.7%) ) 

(26.8%) ) 

(21.9%) ) 

(13.4%) ) 

(7.6%) ) 

(2.7) ) 

(42.0%) ) 

(18.3%) ) 

(94-763) ) 



Outt of 224 patients, 201 (89.7%) reported taking all antiretroviral medication. 134 (59.8%) 

reportedd taking all medication on time, and 119 (53.1%) reported taking all medication 

onn time and according to food requirements and were thus considered fully adherent. 

Thee Figure shows the percentages of patients within the 4 largest treatment groups who 

reportedd taking all antiretroviral medication, on time, and according to food requirements, 

respectively. . 

Thee overall percentage of fully adherent patients was 47% when patients with a nelfinavir-

containingg regimen, in whom adherence to food requirements was not known, were 

excluded.. In total, 182 patients (81.2%) reported that their level of adherence during the 

pastt week was comparable to that during the preceding period. Twenty-three (10.3%) 

reportedd that it was better compared with the preceding period, and nineteen (8.5%) 

reportedd that it was worse. 

Reasonss for deviation from the regimen were as follows: forgetting (35%), considering 

itt impossible to combine taking medication with activities of that particular moment 

(24%),, feeling sick or ill (22%), having a change in daily routine (19%), and not having the 

medicationss available at the requested time (15%). 

AA total of 178 (79%) of 224 patients were enrolled at 9 sites that included at least 10 

patients.. The proportion of patients who reported deviation from their regimen ranged from 

38%oo to 63%> across these sites. Differences in adherence across sites were not statistically 

significantt (P= 0.74, X2 test). 

Adherenc ee and dru g exposur e 

Threee patients (2 taking indinavir, 1 taking ritonavir and saquinavir) had undetectable 

plasmaa concentrations of Pis. All 3 reported being not fully adherent. For all treatment 

groupss combined, patients reporting deviation from their regimen showed significantly 

lowerr CRs, indicating lower drug exposure, compared with patients who reported being 

fullyy adherent (Table 2). A CR of 1 indicates a concentration that is equal to the average 

time-adjustedd concentration in the reference population. The median CR of patients who 

reportedd deviation from their regimen was below 1, whereas it approximated 1 in fully 

adherentt patients. Median CRs within treatment groups are also shown in Table 2. To date, 

thee minimal effective CR has been established for indinavir only. This minimal effective CR 

shouldd be higher than 0.75 which corresponds with an indinavir trough concentration of 

0.100 mg/L [17]. Similar minimal effective indinavir trough levels have been established by 

others,, using a different method (18, 19]. The median CR of patients in the indinavir group 

reportingg deviation form their regimen was below this minimal effective threshold. 

Whenn CRs were compared between fully adherent patients and patients in whom non-

adherencee was based only on deviation from time schedule and dietary prescriptions, 



Tabl ee 2: Concentration ratios of protease inhibitors and nevirapine* 

Treatmentt group Full yy  adheren t Not full y adheren t 

80 0 

all l 

indinavir r 

nelfinavir r 

ritonavir/saquinavir r 

saquinavir r 

ritonavir r 

nevirapme e 

saquinavir r 

(nn = 119) 
1.07(0.64-1.35) ) 

(nn = 30) 
0.88(0.63-1.25) ) 

(nn =42) 
1.066 (0.65-1.35) 

(nn = 21) 
1.188 (0.68-2.33) 
0.888 (0.63-JL41) 

(nn = 16) 
1.16(1.10-1.50) ) 

(nn = 7) 
1.244 (1.00-3^25) 

(nn = 3) 
0.533 (0.14-2.93) 

(nn = 105) 
0.81(0.48-1.10) ) 

(nn =32) 
0.577 (0.37-1.09) 

(nn = 18) 
0.85(0.65-1.11) ) 

(nn = 28) 
0.84(0.49-1.39) ) 
0.94(0.55-1.32) ) 

(nn = 14) 
0.94(0.79-1.35) ) 

(( n = 10) 
0.77J0.67-1.00) ) 

(nn = 3) 
1.20(0.29-4.66) ) 

** Values are given as medians (interquartile ranges). P= .001 for fully adherent vs not fully adherent 
(Mann-Whitneyy test). 

ie,, those who reported taking all their medications but not in accordance with time and/ 

orr dietary prescriptions (n = 82), the latter group had statistically significantly lower CRs 

(Mann-Whitneyy test, P=0.002) with a median of 0.78. 

AA total of 185 patients had completed a questionnaire on the same day the pharmacokinetic 

samplee was taken. A comparison of CRs between fully adherent patients and patients who 

reportedd deviation from their regimen within this group led to similar results. The median 

CRR in fully adherent patients was 1.05, whereas it was 0.82 in patients who reported 

deviationn from their regimen (Mann-Whitney test, P= 0.001). 

Adherenc ee and virologi e outcom e 

Theree were 156 patients who had received HAART for at least 24 weeks; in 137 (88%) of 

thesee patients a plasma HIV-1 RNA measurement was performed at completion of the 

questionnaire.. Of those 137 patients, 107 (78.1%) had plasma HIV-1 RNA below 500 

copies/mL,, 82 (59.9%) had received antiretroviral therapy before initiation of HAART, and 

366 (26.3%) had previously changed their HAART regimen because of therapy failure. 

Twentyy (28%) of 72 patients who reported deviation from their regimen had plasma HIV-1 

RNAA above 500 copies/mL compared with 10 (15%) of 65 patients who reported being 

fullyy adherent (OR 2.1 ; 95% CI, 0.9 to 4.9) (Table 3). After adjustment for antiretroviral 

therapyy before initiation of HAART, prior change of HAART because of therapy failure, and 

CDCC stage at initiation of HAART, the OR was 4.0 (95% CI; 1.4 to 11.6). Adjustment for age, 

sex,, HIV-1 transmission category and PI or NNRTI used did not significantly improve the fit 

off the model, did not alter results, and did not lead to statistically significant ORs. They are 

thereforee not reported. 



Tablee 3: Odds ratios of having plasma HIV-1 RNA concentrations above 500 copies/mL among 

patientss who had received at least 24 weeks of highly active anti retroviral therapy* 

Nott  full y adheren t 

ARVTT befor e HAART 

Prio rr  chang e in HAART becaus e 

off  therap y failure * 

CDCC stag e at initiatin g HAART 

AA (referent ) 

B B 

C C 

Univariat ee OR 

(95%% CI) 

2.11 (0.9 to 4.9) 

5.99 (1.9 to 18.1) 

9.1(3.77 to 22.6) 

3.22 (1.1 to 9.0) 

3.00 (1.1 to 8.7) 

P P 

0.08 8 

0.002 2 

<< 0.001 

0.06 6 

Multivariat ee OR 

(95%% CI) 

4.00 (1.4 to 11.6) 

3.11 (0.9 to 11.0) 

8.11 (2.8 to 23.3) 

1.55 (0.4 to 5.1) 

2.77 (0.8 to 9.2) 

P P 

0.01 1 

0.09 9 

<0.001 1 

0.27 7 

** HIV-lindicates human immunodeficiency virus type 1; OR, odds ratio; CI, confidence interval; ARVT, 

antiretrovirall therapy; HAART, highly active anti retroviral therapy; and CDC, Centers for Disease Control 

andd Prevention, f Rise in plasma HIV-1 RNA concentration, decrease in CD4 cell count, or increase 

inn HIV-1- related symptoms. 
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IDVV + NRTIs NFV++ NRTIs RTV/SQVV + NRTIs NVPP + NRTIs 

DD tak ing all medication E3 taking all medicat ion & on t ime 

tt tak ing all medication & on t ime & according to food requirements 

Patientt adherence to highly active antiretroviral therapy. IDV indicates indinavir sulfate; NRT, 

nucleosidee reverse transcriptase inhibitor; NFV, nelfinavir mesylate; RTV/SQV, ritonavir and saquinavir 

mesylate;; and NVP, nevirapine. Asterisk indicates group "taking all medication on t ime according food 

requirements"" not assessed. 



Whenn we compared virologie outcome between fully adherent patients and patients in 

whomm non-adherence was only based on deviation from schedule and dietary prescriptions, 

ie,, those who reported taking all their medications but not in accordance with time and/or 

dietaryy prescriptions, the latter group tended to be more likely to have a viral load above 

5000 copies/mL (2.1; 95% CI, 0.9 to 5.2). When taking into account antiretroviral therapy 

beforee initiation of HAART, prior change of HAART because of therapy failure, and CDC 

stagee at initiation of HAART, the OR was 5.5 (95% CI, 1.6 to 18.4). 

Wee took a closer look at the association among adherence, virologie outcome and prior 

therapyy failure. In the group of patients without prior therapy failure, 10 (18%) out of 55 

patientss who reported deviation from their regimen had plasma HIV-1 RNA above 500 

copies/mLL compared with 1 (2%) of 46 patients who reported being fully adherent (OR 

10.0;; 95% CI, 1.2 to 81.3, P= 0.03). In the group of patients with prior therapy failure, 10 

(59%)) of 17 patients who reported deviation from their regimen had plasma HIV-1 RNA 

abovee 500 copies/mL compared with 9 (47%) out of 19 patients who reported being fully 

adherentt (OR 1.6, 95% CI, 0.4 to 5.9, P=0.49). 

Commen t t 

Onlyy half of our patients reported taking all antiretroviral medication in accordance with 

timee and dietary instructions in the preceding week. Patients reporting deviation from their 

antiretrovirall regimen showed lower drug exposure and were less likely to have suppressed 

plasmaa HIV-1 RNA loads. 

Thee finding that a substantial number of patients did not succeed in taking HAART as 

prescribedd il lustratesthedifficultyof consistentlytakingantiretroviral medication according 

too all requirements. To date, it is not known what level of adherence to HAART is precisely 

neededd to prevent viral rebound and the emergence of drug resistant virus variants, 

althoughh 'less than excellent adherence' has been considered to be insufficient [20]. 

Theree is evidence that rates of virologie failure significantly increase when less than 95% 

off prescribed doses of Pis are actually taken [5]. The degree to which one can deviate from 

aa specific antiretroviral regimen without increasingthe risk of treatment failure will depend 

onn characteristics of the particular drugs that are used, such as the plasma elimination 

half-- life, and the degree to which drug exposure is dependent on food intake [10]. In the 

presentt study we found that the group of patients treated with an indinavir- containing 

regimen,, a PI sensitive to accurate adherence to both timing of drug intake and specific 

dietaryy requirements, who reported deviation from this regimen had a median CR that 

wass below the minimal effective threshold. Since the consequences of poor adherence 

willl differ across various antiretroviral regimens, we feel the present study underlines the 



importancee of considering the patients' ability to adhere when choosing among different 

treatmentt options. 

Studiess investigating the extent of adherence to HAART have predominantly focussed on 

thee proportion of pills being taken. Median adherence rates from 84% to 92% have been 

reportedd [5], as well as 70% of patients taking more than 95% of prescribed medication 

[4],, 50% taking 100% of prescribed medication [3], and 58% taking more than 90% [21]. 

Inn the present study, we found that 90% reported taking all prescribed medication. When 

thee timing of doses and food requirements were taken into account, the percentage of 

patientss who reported having taken HAART medication as prescribed decreased to 47%. 

Supposedly,, this result may be representative for a number of other cohorts as well: 78% 

off our patients who took HAART for at least 24 weeks had suppressed plasma HIV-1 RNA 

loads,, which is comparable to results reported in other prospective cohort studies [22, 

23].. Patients who reported taking all their medications but not in accordance with time 

andd dietary prescriptions also had lower CRs and were more likely to have a viral load 

abovee 500 copies/mL compared with patients who reported being fully adherent. This 

suggestss that there is more to adherence than whether or not someone takes one's dose. 

Patientss also need to take it properly. 

Wee found that the association between adherence and virologie outcome was affected 

byy prior therapy failure. Other studies [23, 24] found the proportion of patients achieving 

undetectablee plasma HIV-1 RNA concentrations on the first HAART regimen to be higher 

thann that of subsequent regimens. In the present study, adherence was significantly 

relatedd with virologie outcome in patients without prior therapy failure but not in patients 

withh prior therapy failure. This could possibly be explained by decreased drug sensitivity 

inn the group with prior therapy failure. Clearly, this finding needs further investigation and 

corroborationn in other studies. 

Ourr study had several limitations. We assessed patient adherence by self-report. This is a 

methodd known to overestimate adherence but to reliably assess non-adherence [25, 26] . 

Therefore,, it is likely that our results represent the highest estimate of the extent to which 

patientss are adhering to HAART. 

Patientss enrolled in the study needed to be literate in Dutch or English because adherence 

wass assessed by a self-report questionnaire; therefore, our results may not be generalized 

too patients with insufficient language skills to complete a self-report questionnaire. 

Wee used a time frame of 7 days in our adherence questionnaire. This might have caused 

somee recall bias. However, other studies [3, 4, 11] investigating adherence to HAART by 



self-reportt have suggested a reasonable validity of using a time frame of 7 days or longer. 

Wee therefore feel that the use of a 7-day time frame was justifiable. 

Wee used CRs as measure of relative drug exposure. Concentration ratios may be affected 

byy individual variability in pharmacokinetic profiles. Theoretically, a patient with a profile 

characterizedd by a high peak and a low trough level could obtain a more favorable CR 

comparedd to a patient with a profile characterized by a low peak and a high trough level, 

dependingg on when the sample is drawn, whereas a more favorable virologie response 

wouldd be expected in the latter patient. However, CRs have previously been used as 

measuree of exposure to Pis among groups of HIV-1 infected patients and have been shown 

too be related with adherence and virologie treatment failure [6], HIV-1 clearance rate [27], 

andd toxic effects associated with Pis [28, 29]. We therefore feel that there is sufficient 

supportt for the use of CRs as measure of drug exposure at a group level. 

Inn the questionnaire, we had not included the dietary advice that nelfinavir should 

preferentiallyy be taken together with food. This advice had been overlooked in designing 

thee questionnaire. Patients treated with nelfinavir who reported taking all anti retroviral 

medicationn according to time schedule were handled intheanalysisas beingfullyadherent. 

Thiss might have decreased our ability to differentiate between the level of adherence of 

patientss who were treated with a nelfinavir-containing regimen. 

Wee found significantly lower drug exposure in patients who reported deviation from their 

regimenn compared with patients who reported being fully adherent. However, we observed 

considerablee variability in CRs within both groups of patients. We found a median CR greater 

thann 1 in the group of fully adherent patients, although the median CR was not statistically 

significantlyy greater than 1. A median CR greater than 1 in fully adherent patients could 

bee explained by the large inter-patient variability in plasma drug concentrations that is 

particularlyy common for Pis. This could result in observed concentrations being slightly 

higherr compared with the time-adjusted reference concentrations, since reference values 

hadd been determined in relatively small reference groups and, therefore, by change could 

havee been lower. 

Withinn the group of patients who reported beingfullyadherent, we observed CRs that were 

lowerr than 1. This might be indicative of a too favorable self-reported level of adherence. 

InIn conclusion, only half of the patients reported taking all anti retroviral medication in 

accordancee with time and dietary instructions in the preceding week. Patient adherence 

shouldd remain a prime concern in the management of HIV-1 infection. 
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Wee thank Drs Caineiti and Vento for their interest in our study. They question the necessity 

off suppressing HIV RNA in plasma to below 5000 to 1 1 0 0 0 copies/mL during antiretroviral 

therapyy to prevent the development of viral resistance and disease progression among 

asymptomaticc HIV-1- infected patients with reasonably maintained CD4 cell counts. 

Consequently,, they also question the necessity of full adherence to HAART in these 

patients,, since this is required for viral suppression. 

Itt is well documented that ongoing viral replication during antiretroviral therapy selects 

forr drug resistant viruses and that persistently detectable viremia is associated with an 

increasedd risk of disease progression [1]. Suboptimal adherence to HAART has also shown 

too be related with HIV-1 disease progression [2]. 

Itt is interesting to learn that Drs Cainelli and Vento's patients who took less than 80% 

off their prescribed HAART regimen had a mean increase of 121 CD4 cells/ul_ in 1 year 

despitee a mean HIV RNA level of 11321 copies/mL. Apparently, the level of adherence 

requiredd for an increase in CD4 cells is lower than that required for viral suppression. 

Wee think it would be interesting to see whether this benefit was maintained over time 

becausee there is evidence that immune deterioration is delayed but eventually occurs in 

mostt patients who virologically fail on antiretroviral therapy [3]. 

Drss Cainelli and Vento question the presence of drug resistance as the most important 

causee for virological treatment failure. We fully agree that non-adherence may also lead to 

virologicall treatment failure. The development of resistance is often a consequence rather 

thann a cause of first-line therapy failure. It does, however, compromise future treatment 

options.. Additionally, virological treatment failure may be due to inadequate potency of 

thee antiretroviral treatment and suboptimal plasma concentrations of antiretroviral drugs 

[4].. Drs Cainelli and Vento recommend to consider non-adherence as the potential cause 

off virological therapy failure prior to embarking on drug resistance testing. We fee! that 

adherencee problems and drug resistance may be considered complementary in cases of 

virologicaltherapyfailureandthatabsorptionn problemsanddruginteractionsthatadversely 

affectt plasma concentrations of antiretroviral drugs also need to be considered. 

Drss Cainelli and Vento propose dual nucleoside analogue reverse transcriptase inhibitor 

treatmentt as initial therapy in asymptomatic subjects with a relatively high CD4 cell count 

too prevent adverse effects and adherence difficulties associated with HAART. We agree 

thatt especially in asymptomatic patients with a relatively high CD4 cell count, the potential 

burdenn and benefit of antiretroviral therapy need to be carefully weighed. However, we 

feell that dual nucleoside analogue reverse transcriptase inhibitor treatment may put the 

patientt at risk for developing resistance, which may compromise future treatment options. 

AA recent study showed that disease progression to acquired immunodeficiency syndrome 

andd death clustered among patients starting antiretroviral therapy with CD4 cell counts 

lesss than 200 /uL [5 ] . Rather than initiating dual nucleoside analogue reverse transcriptase 

inhibitortreatmentt in asymptomatic patients with relatively high CD4cell counts, one might 

considerr deferring the initiation of antiretroviral therapy in these patients. 
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Interestingly,, Peach and colleagues found comparable results in their study on adherence 

too HAART using a similar design as we did. Their findings add to the evidence that only 

aboutt half of all patients take HAART as directed when both skipping of anti retroviral pills 

ass well as deviation from the recommended intake schedule are being considered. 

Peachh and colleagues found no effect on adherence of dosing frequency and number 

off pills prescribed. Because they investigated adherence in an observational study, this 

findingg could have been owing to prescription bias. Most likely, physicians prescribe simpler 

regimenss to patients known or suspected to have problems with adherence. Consequently, 

comparablee levels of adherence are to be expected when comparing simple and more 

complexx HAART regimens. Determiningthe effect of regimen complexity on adherence would 

requiree random allocation of therapy. Indeed, higher adherence rates have been reported 

forr a HAART regimen with twice- daily dosing without mealtime instructions compared 

withh a HAART regimen with 3 times- daily dosing in addition to mealtime instructions in a 

randomizedd clinical trial [1]. Highly active anti retroviral therapy regimens are of the most 

complexx therapies ever prescribed for an indefinite t ime. We feel that every effort should 

bee made to simplify HAART regimens in order to facilitate patient adherence. 

Att present, factors that influence adherence as well as the mechanism by which they 

influencee adherence are not clearly defined. There is evidence that non-adherence is not 

aa stable patient characteristic but rather a dynamic phenomenon influenced by multiple 

factorss varying over time [2, 3]. Despite the relevance of adherence for successful HAART, 

thee question how to ensure sufficient adherence to HAART remains largely undetermined. 

Onlyy a few studies investigating the effectiveness of interventions to enhance adherence 

havee been reported so far, which hardly provide evidence of sustained effectiveness of 

interventionss [4]. 

Insightt into mechanisms that influence adherence to HAART could provide a starting 

pointt for designing adherence interventions. In a variety of chronic diseases, medication 

adherencee was found to be influenced by an implicit cost-benefit analysis in which patients' 

beliefss about the necessity of prescribed medication for maintaining health or preventing 

illnesss are weighed against concerns about the negative effects of taking it [5]. Possibly, 

futuree interventions that take into account the perceived trade-off between burden and 

benefitt of HAART could improve patient adherence and thereby therapy outcome. 
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Abstrac t t 

Background ::  Adherence to highly active anti retroviral therapy (HAART) for HIV-1 infection 

iss essential for plasma HIV-1 RNA suppression. Self-report is the most frequently used 

measuree of adherence to HAART, but its validity is controversial. Studies on the relation 

betweenn self-reported adherence and virologie treatment response have shown inconsistent 

results.. We investigated whether this variability between studies about the effect of self-

reportedd adherence on virologie treatment response could be attributed to study design 

features. . 

Methods ::  We searched for studies reporting on adult nonpregnant patients prescribed 

antiretrovirall therapy for chronic HIV-1 infection using a self-report adherence measure 

andd providing information about the relation between adherence and plasma HIV-1 RNA 

concentrations.. Meta-analysis with random-effects modeling was used to pool data and to 

investigatee sources of heterogeneity. 

Results ::  Sixty-five studies fulfilled inclusion criteria, containing data from 15,351 patients. 

Thee pooled odds ratio (95% confidence interval) of detectable plasma viral load in non-

adherentt patients was 2.31 (1.99-2.68). There was significant heterogeneity among 

studiess (P<0.001). Not ascertaining confidentiality of responses, use of actual viral load 

measurements,, an adherence threshold lower than 95%, higher percentages of patients 

onn their initial antiretroviral regimen, and higher percentages of patients with a history of 

intravenouss drug-use within a study were associated with higher point estimates. 

Conclusions ::  Overall, we observed that self-reported adherence measures can distinguish 

betweenn clinically meaningful patterns of medication taking behavior. Distinct study 

characteristicss were significantly associated with the relation between adherence and 

virologiee response. These characteristics should be taken into consideration when 

interpretingg results from studies on self-reported adherence. 



Introductio n n 

Too date, self-report is the most frequently used measure of adherence to highly active 

antii retroviral therapy (HAART) because it offers low costs and ease of administration and 

iss applicable in a variety of clinical and research settings. More quantitative adherence 

measuress exist, such as electronic monitoring devices, pill counts, and pharmacy 

prescriptionn refill monitoring. However, use of these more quantitative methods is limited 

byy high costs, labor intensity, and other issues, however. Consequently, it is expected that 

self-reportt will remain an important tool for measuring adherence to HAART [1]. 

Thee use of self-reported measures of adherence to HAART is controversial, because the 

validityy of such data may be hampered by social desirability and recall bias [2]. Support 

forr the validity of a self-reported adherence measurement is provided if an association is 

foundd between higher levels of adherence and lower plasma HIV-1 RNA concentrations. 

Suchh an association is biologically plausible, and has been demonstrated using more 

objectivee measures of adherence [3]. Factors other than adherence may influence plasma 

virall load as well, including viral resistance, whether patients are on their initial regimen or 

not,, potency of the regimen, drug absorption and metabolism, and HIV disease stage [4]. 

Studiess on the relation between self-reported adherence to HAART and plasma viral load 

havee shown inconsistent results, with some studies finding fairly strong associations and 

otherss finding no association at all [5, 6]. The reason for this inconsistency in results is 

unclear.. Our objective was to investigate through meta-analysis whether this variability 

betweenn studies about the effect of self-reported adherence on virologie treatment 

responsee could be attributed to characteristics of the adherence measurement, study 

design,, or study population. 

Method s s 

Wee searched in PubMed and EMBASE from 1996 through September 2003, using 

combinationss of the terms adherence or compliance with HIV, HAART or antiretroviral 

therapy.therapy. We included articles published in peer-reviewed English-language journals 

reportingg on adult non-pregnant patients prescribed antiretroviral therapy for chronic HIV-

11 infection, and using a self-reported measure of adherence. We included studies that 

relatedd self-reported adherence to absolute plasma viral load concentrations, such as 

detectablee or undetectable concentrations, thereby excluding studies relating adherence 

too change in viral load. Because we anticipated that insignificant associations between 

adherencee and viral load might not have been reported, we contacted corresponding 

authorss of 33 articles that did not report such a relation and asked if this association had 

beenn investigated (26 authors responded). 



Fromm each paper, we extracted characteristics that were previously presumed or shown to 

bee related with the association between self-reported adherence and virologie response 

(Figuree 1). We had no a priori hypotheses regarding which characteristics would be 

relatedd to high correlations. We recorded whether or not articles specifically noted that 

respondentss were told that their responses to questions about adherence would be kept 

confidentiall by mentioning 1 of the following methods: questionnaires being collected in 

sealedd envelopes, assessments being confidential or anonymous, responses not being 

passedd on to health care providers, interviews being conducted by a person not directly 

involvedd in the patient's care, or providers being blinded to patient responses. 

Wee retrieved or calculated odds ratios (ORs) and associated standard errors of detectable 

plasmaa viral load concentrations in non-adherent patients relative to adherent patients 

[7].. Data were independently extracted by both authors. ORs were transformed to their 

naturall logarithm before analyses. To detect the presence of publication bias, we plotted 

ORss by sample size [8]. Heterogeneity between studies was assessed using a X2 test. We 

estimatedd the pooled OR and 95% confidence intervals (CIs) in a random effect model. 

Wee performed uni- and multivariate meta-regression analyses to investigate the effects 

off study characteristics on the ORs. We expressed the effects of study characteristics on 

thee ORs as standardized regression coefficients with 95% CIs to enable comparison of the 

effectss of different study characteristics. 

Result s s 

Byy September 2003, we found 129 potentially eligible studies, from which we excluded 

644 studies that did not meet inclusion criteria. The final sample thus included 65 studies, 

containingg data from a total of 15.351 patients. A list of all studies is available from the 

firstt author. 

Visuall inspection of plotting ORs by sample size did not suggest publication bias, because 

thee plot was symmetric and funnel shaped. There was significant heterogeneity in point 

estimatess between studies (P <0.001). The pooled OR (95% CI) from the random effect 

modell was 2.31 (1.99-2.68). 

Figuree 1 shows the association between distinct study characteristics and ORs as 

determinedd in the univariate meta-regression analyses. Articles that did not specifically 

notee that respondents were told that their responses would be kept confidential had 

significantlyy higher ORs than articles that did specifically note this. Studies using an 

adherencee threshold lower than 95% had significantly higher point estimates than studies 

usingg a threshold of 95% or higher (Figure 2). Studies with actual viral load measurements 

hadd significantly higher ORs than studies using self-reported viral loads. Studies including a 

higherr percentage of patients on their initial antiretroviral regimen had significantly higher 

ORss than studies including a lower percentage of patients on their initial regimen (Figure 



Figur ee 1 : Association between study characteristics and odds ratio's of detectable viral foad in non-

adherentt patients 
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3).. This percentage could be derived for 32 of 65 studies only, however. Studies including a 

higherr percentage of patients with a history of intravenous drug (IVD) use had significantly 

higherr point estimates than studies including a lower percentage of patients with such 

history.. Because of the amount of missing data, we could not include the percentages of 

patientss on their initial regimen and percentages with a history of IVD use as predictors in 

thee multivariate analysis. The effect of not ascertaining confidentiality of responses and 

usee of actual viral load measurements both remained significantly associated with higher 

pointt estimates in the multivariate analysis. 

Discussion n 

Ourr pooled analysis containing data from 15,351 patients showed a significant effect of 

self-reportedd adherence to HAART on virologie response. This indicates an overall ability of 

self-reportedd adherence measures to distinguish between clinically meaningful patterns 

off medication-taking behavior. Moreover, we found that there are study design factors 

thatt are associated with the relationship between self-reported adherence and virologie 

treatmentt response. 

Thee percentage of patients on their initial antiretroviral regimen within a study had the 

strongestt association with the adherence- virologie response relationship. It is well 

establishedd that with increasing antiretroviral experience, the likelihood of reaching 



undetectablee plasma viral load decreases [3]. Our results suggest that the ability to predict 

patients'' virologie response on the basis of adherence is affected by prior treatment 

experience.. Another possible explanation is that patients early in their experience to HAART 

aree more inclined to complete self-reports carefully. With time, patients may become 

accustomedd to the self-report instruments and may learn that there are advantages to 

reportingg higher adherence ( ie, making completingforms easier and perhaps sparing time 

thatt may go to counseling about adherence based on their responses). 

Studiess using an adherence threshold lower than 95% yielded higher ORs than studies 

usingg a threshold higher than 95%. The interpretation of this finding depends upon 

whetherr thresholds had been determined a priori or not, which we could generally not infer 

fromm the original articles. If thresholds had been determined a priori, it would suggest that 

choosingg a threshold below 95% would be more appropriate. Because studies that did not 

reportt a threshold yielded lower ORs, it seems that choice of threshold was not unrelated 

withh outcome. Therefore, our finding may reflect thatt the ability of self-report to distinguish 

betweenn adherent and non-adherent patients decreases when patients uniformly report 

highh levels of adherence. 

Ann unexpected finding was that papers not specifically mentioning that respondents were 

toldd that their responses would be kept confidential yielded higher ORs than articles 

thatt did specifically mention this. It is generally recommended that patients' responses 

too questions about adherence be kept confidential. This is supposed to minimize social 

desirabilityy bias. Our findings suggest an opposite effect, however. It is possible that tell ing 

aa patient that responses to questions about adherence are handled with confidentiality 

increasess the patients' awareness that non-adherence is undesirable behavior, thereby 

increasingg his or her reluctance to disclose non-adherence. Another explanation might 

bee that centers cautious about confidentiality might be those in which clinicians are more 

judgmentall and reports are therefore less valid. 

Previously,, it has been suggested that patients with a history of IVDare less adherent than 

patientss without such a history. We anticipated that this could influence the adherence-

virologicc response relationship, which was indeed found to be true. It is possible that 

patientss with a history of IVD use admit non-adherence sooner than patients without such 

aa history. Also, a larger variation in reported levels of adherence among studies, including 

aa higher percentage of patients with a history of IVD-use, could explain the stronger 

relationshipp between adherence and virologie response. 

Ourr study has several limitations. Inclusion of English language articles only may have 

introducedd selection bias. Because studies were the unit of measurement in our analysis, 

characteristicss of the study population comprising a summary measure of individual 

patients'' data may be subject to ecologie fallacy (ie, summary data for a group misrepresent 

thee individual patients) [9]. We allowed inclusion of studies with variable measures and 

definitionss of adherence, because it is recommended to use broad inclusion criteria and 

thenn to perform analyses relating design features to outcome [10]. As a result of this 
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heterogeneityy between studies, we considered random effect modeling most appropriate, 

becausee this method incorporates an estimate of between-study variation into the 

estimationn of the common effect. 

Basedd on ourresultsTwesuggestthatfutureresearcherson self-reported adherence take the 

followingg precautions. Collect information about whether or not patients are on their initial 

regimen.. Our results suggest that the reporting about antiretroviral experience of patients 

inn self-reported adherence studies could be improved. Our results further suggest that 

researcherss use actual viral load measurements instead of self-reported measurements. 

Thee effect of conveying to patients that their responses will be kept confidential clearly 

deservess further investigation. Another area of future research is examining strategies to 

reinforcee accurate reporting. 
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Abstrac t t 

Objective ::  In patients with a chronic asymptomatic HIV-1 infection and >200 CD4+ T-cells/ 

pL,, the optimal timing of highly active anti retroviral therapy (HAART) initiation is unclear. 

Itt involves a trade-off between a potentially reduced risk of mortality, when started earlier 

inn the course of infection, and an earlier exposure to pill burden and potential toxicities. 

Wee investigated patients' preferences for immediate HAART initiation relative to delaying 

HAARTT for l year . 

Methods ::  Consecutive patients were asked for their preference during an interview. A 

hypotheticall difference in 3-year mortality risk between both options was systematically 

variedd between 0% and 10% to determine the threshold at which preference would switch 

too HAART initiation. 

Results ::  About 30% of patients preferred HAART initiation even if mortality risks would be 

equall for both options. Almost 25% always preferred delaying HAART even if this would 

resultt in a 10% greater mortality risk. Most treatment guidelines recommend delaying 

HAARTT >350 CD4+ T-cells/uL. However, at a risk difference between starting and delaying 

HAARTT that corresponds with this CD4-cell count, about 50% would prefer to start HAART 

immediately.. Most guidelines recommend starting HAART below 200 CD4+ T-cells/uL 

However,, at a risk difference between both options corresponding with this CD4-cell count, 

aboutt 40% preferred delaying HAART. 

Conclusions ::  We found large variation in patients' preferences. Some patients were 

moree inclined to initiate HAART earlier than the recommended guidelines, whereas 

otherss were more inclined to delay HAART. These findings emphasize the need for shared 

decision-makingg when deciding on the most optimal t iming of HAART initiation in chronic 

asymptomaticc HIV-1 infection. 



Introductio n n 

Thee clinical benefit of highly active anti retroviral therapy (HAART), as determined in 

randomizedd controlled trials has been established among patients with advanced or 

symptomaticc disease [ 1 , 2]. For less immunodeficient individuals (that is, asymptomatic 

individualss with CD4+ T-cell counts >200/ul_), there are no data from randomized controlled 

studiess to determine the level of immunodeficiency that HAART is associated with clinical 

benefit.. Observational cohort studies have shown an increased risk of mortality when 

antiretrovirall therapy is initiated in patients with CD4+ T-cell counts <200/ul_ compared 

withh initiation at higher levels [3, 4]. The CD4+ T-cell count >200/ul_ at which to initiate 

therapyy remains unclear, as evidence is inconsistent [3-7]. 

Variouss professional societies and governmental entities have provided guidelines for 

thee initiation of HAART [8-10]. Such guidelines aim to determine the optimal threshold 

att which benefits of initiating HAART outweigh the disadvantages. Arguments favouring 

thee initiating of HAART earlier in the course of HIV infection consist of preserving immune 

function,, earlier control of viral replication, prolonging disease-free survival, protecting 

cognitivee function, and a possible reduction of the risk for HIV transmission. In recent 

years,, increased recognition of long term adverse effects of HAART and difficulties with 

adherencee to therapy have outweighed the arguments in favour of very early treatment. 

Consequently,, guidelines have shifted the threshold for HAART initiation to a later stage 

off immune suppression. However, the precise CD4+ T-cell count threshold at which HAART 

initiationn is recommended in asymptomatic patients with CD4+ T-cell counts above 200/uL 

varyy between guidelines and undergo regular revision. 

Previouss studies have shown that judging the advantages and disadvantages of treatment 

mayy differ between patients and health care professionals [11]. Physicians should 

thereforee explicitly and actively seek a patients' preference [12]. Most guidelines recognize 

thatt individual factors, such as a patients' preference, should be taken into account 

whenn deciding on the optimal timing of HAART initiation. Our objective was to investigate 

patients'' preferences regarding the timing of HAART initiation for asymptomatic chronic 

HIVV infection. 

Material ss  and Method s 

Patient s s 

Forr our study, we approached consecutive HIV-negative patients, who were treated for a 

sexuallyy transmitted disease (STD,) at the outpatient STD clinic of the Academic Medical 

Centerr (AMC) in Amsterdam between March and April 2004. We considered these patients 

too be at risk for acquiring HIV and, therefore, potential candidates to decide when to initiate 

HAART.. Between July and September 2004, we also approached consecutive HIV-positive 



patients,, who were currently treated, or had previously been treated with HAART, at the HIV 

outpatientt clinic of the AMC. To be eligible, patients had to be over 18-years old, and able 

too understand verbal and written Dutch. The study was approved by the Ethics Committee 

off the AMC. All patients signed written informed consent. 

Preferencee assessment 

Wee used interviews to investigate patients' preferences. Patients were asked if they were 

willingg to participate immediately after their consultation at the outpatient clinic. Patients 

didd not know beforehand that they would be asked to participate in this study. 

STDD patients received verbal and written information about HIV infection prior to the 

interview.. Both groups were asked to imagine having an asymptomatic HIV infection with 

noo prior antiretroviral therapy experience and with this in mind, they were asked to pick 

fromm the following options: immediate initiation of HAART or delaying HAART initiation for 1 

year.. The two options were presented as vignettes, which included a description of the pill 

burden,, possible short- and long-term toxicities, and the resulting consequences for daily 

livingg (Box 1). We described a typical HAART regimen in terms of pill burden and potential 

toxicities.. HIV counseling nurses, physicians specialized in HIV and a member of the Dutch 

HIVV patient association were consulted while designing the vignettes. 

Wee presented a hypothetical difference in the 3-year mortality risk between both options, 

rangingg from 0 to 10%. Patients were first asked which option they would prefer if delay of 

HAARTT initiation would result in a 10% higher mortality risk. If the patient preferred HAART 

initiation,, the difference in mortality risk was lowered to 5% and patients were again asked 

forr their preference. If patients now preferred delaying HAART initiation, the difference in 

mortalityy risk was increased to 7%. For each patient, we sought to obtain the mortality 

riskk at which they would switch from delaying HAART initiation to immediate initiation of 

HAARTT (in other words, the initiation threshold), by using this ping-pong technique [11]. 

Inn addition, we asked patients for the reason behind their preference. Similar probability 

trade-offf techniques have successfully been used in previous studies [11 , 13-15]. 

Patientt preferences versus treatment guidelines 

Currently,, most treatment guidelines would recommend HAART initiation <200 CD4+ T-

cells/uL,, and delaying of HAART >350 CD4+ T-cells/uL As no data directly comparing the 

immediatee initiation of HAART with delaying HAART for 1 year were available for these 

CD4++ T-cell counts, we used data available from two cohort studies to estimate the 

correspondingg risk differences. Prognostic information about the 3-year mortality risk after 

startingg HAART among antiretroviral naïve-patients with a Centers for Disease Control and 

preventionn (CDC) disease stage A, was derived from the Antiretroviral Cohort Collaboration. 

Wee excluded patients in whom intravenous drug use was the HIV transmission route [4, 

16].. Prognostic information about the 1-year mortality risk without HAART was derived from 

thee Amsterdam Cohort Studies among homosexual males and combined with the 2-year 



mortalityy risk after starting HAART from the Anti retroviral Cohort Collaboration [17]. Both 

databasess provide mortality risks stratified by CD4+ T-cell count. We thus estimated the 

3-yearr mortality risk difference between immediate HAART initiation and delaying HAART 

forr 1 year at 200 and 350 CD4+ T-cells/ul_ to be approximately 3% and 1%, respectively. 

Wee subsequently determined the percentages of patients who preferred delaying HAART 

att a risk difference that would correspond with 350 CD4+ T-cells/uL and the percentage 

off patients that preferred starting HAART at a risk difference that would correspond with 

2000 CD4+ T-cells/ML 

Factor ss potentiall y influencin g initiatio n threshold s 

Wee explored whether patients' characteristics like age, gender, and whether or not 

patientss had children influenced initiation thresholds. We also explored the influence of 

patients'' facility with basic probability and numerical concepts, that is, numeracy, using 

threee previously validated questions [18]. In the HIV infected patients, we explored the 

influencee of CD4+T-cell count, plasma HIV RNA concentrations, and CDC disease stage 

att the time of their actual HAART initiation, as well as time since HAART initiation. This 

informationn was extracted from medical charts. Additionally, we asked patients if they 

weree currently bothered by symptoms which they attributed to HAART, on a four-point scale 

consitingg of 'not at all ', 'a little', 'quite a bit' and 'very much'. Continuous variables were 

dichotomizedd at the median. Numeracy was dichotomized into no correct responses to the 

threee questions versus at least one correct response. We dichotomized CDC disease stage 

intoo CDC A versus CDC B or C. Symptom bother was dichotomized into 'not at all ' versus 'a 

littlee bit' to 'very much'. 

Dataa analysi s 

Wee determined a priori to recruit a total of 90 patients into the study of which 40 were STD 

patientss and 50 were HIV patients. In similar studies, such a sample size was sufficient to 

characterizee patients' preferences [13, 14]. The percentage of patients that would prefer 

initiatingg HAART over delaying HAART was determined at specified hypothetical differences 

inn 3-year mortality risks between both options. We investigated if the percentage of 

patientss with initiation thresholds above the median differed between STD patients and 

HIVV patients using a X2 test. Additionally, we explored whether percentages of patients 

withh initiation thresholds above the median differed between the potentially influencing 

factors,, using X2 or Fishers' exact tests, as appropriate. P- values < 0.05 were considered 

too indicate statistical significance. Analyses were performed using the SPSS software for 

Windowss version 11 (SPSS Inc., Chicago, IL, USA). 



Result s s 
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AA total of 69 STD patients were invited to the study; of these. 40 patietns (58%) agreed to 

participatee (at-risk group). Additionally, a total of 96 HIV patients were invited to the study; 

off these, 50 patietns (52%) agreed to participate. The main reason for not participating 

wass time constraints, as patients were not aware they would be approached for a study 

beforee their consultation. Patients' characteristics are shown in Table 1. 

1100 Table 1. Patients' characteristics 

At-riskk group HIV group 

(nn = 40) (n = 50) 

Meann age (SD) 

Males s 

Possesss a college degree 

Unablee to provide correct responses to three numeracy questions 

CD4++ T-cells/uL, median (IQR)* 

Plasmaa HIV RNA loglO copies/ml, median (IQR)* 

Anttretrovirall naive* 

CDC-A* * 

Yearss on HAART, median (IQR) 

Yearss since first positive HIV test, median (IQR) 

Extentt to which patients are bothered by symptoms which they 

attributee to HAART 

nott at all 55% 

aa little - 33% 

quitee a bit - 8% 

veryy much - 4% 

** At time of actual highly active antiretroviral therapy (HAART) initiation. CDC, Centers for Disease 

Controll and Prevention; IQR, interquartile range; SD, standard deviation. 

Onee patient in the at-risk group, and one patient in the HIV group were unable to express 

ann initiation threshold. The percentage of remaining patients in the at-risk group and HIV 

groupp who would prefer HAART initiation at specified hypothetical differences in the 3-year 

mortalityy risk between HAART initiation and delay of HAART are shown in Figure 1. The 

mediann (interquartile range) initiation threshold was 1% (0-9.8%). We found no statistically 

significantt difference in the percentage of patients with an initiation threshold above the 

mediann between the at-risk group and the HIV group (54% versus 43%, P=0.39). 

Aboutt 30% (26/88) of all patients would prefer HAART initiation even if mortality risks 

wouldd be equal for both options. Most of these patients mentioned that they wanted to do 

anythingg they could against HIV. and as a result, would initiate HAART. Others believed in 

treatmentt benefits that did not translate into an immediate difference in mortality risk, but 

expectedd these benefits to appear in the future. Almost half (41/88) of patients switched 

theirr preference to HAART initiation when any further delay of HAART would result in a 

higherr mortality risk. Almost 24% (21/88) of patients always opted for delaying HAART 

evenn if this would result in a 10%: greater mortality risk. 



Wee estimated that the 3-year mortality risk difference between starting and delaying 

HAARTT at a CD4+ T-cell count of 350/ul_ would be approximately 1%. Most guidelines 

wouldd recommend delaying HAART initiation. We found that about 50% (46/88) of patients 

wouldd prefer to start HAART at this risk difference. We estimated that the 3-year mortality 

riskk difference between starting and delaying HAART at a CD4+ T-cell count of 200/pL 

wouldd be approximately 3%. Most guidelines would recommend the initiation of HAART. 

Wee found that about 40% (38/88) of the patients would prefer to delay HAART initiation at 

thiss risk difference. 

AA significantly lower percentage of patients who provided incorrect responses to all 

threee numeracy questions had initiation thresholds above the median, thus indicating a 

p r e f e r e n c ee fo r earlier HAART initiation, as compared with patients with at least one correct 

responsee (26% versus 54%.. P=0.041). A significantly higher percentage of patients who 

hadd been on HAART for more than 5.5 years had initiation thresholds above the median, 

indicatingg a preference for later initiation, as compared to patients who had been on HAART 

forr less than 5.5 years (58% versus 28%, P=0.045). We found no statistically significant 

differencess between males and females (53% versus 33%, P=0.15); patients who are 

olderr or younger than 40.5 years (54% versus 42%, P=0.39); patients with or without 

childrenn (49% versus 40%, P=0.58); patients with more or less than 165 CD4+ T-cells/ul_ 

att actual HAART initiation (36% versus 46%, P=0.76); patients with more or less than 4.96 

HIVV RNA log10 copies/ml at actual HAART initiation (29% versus 50%, P=0.22); patients at 

CDCC disease stage A versus B/C at actual HAART initiation (48% versus 38%, P=0.57); or 

patientss not reporting symptom bother versus those reporting symptom bother attributed 

too HAART (48% versus 39%, P=0.71). 

Figuree 1. Patient preferences for HAART initiation 
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Boxx 1 . Vignett e immediat e HAART initiatio n 

Initiatee antiretroviral therapy 

Regimen n 

 You will have to take your medication (three capsules and two tablets) twice daily 

 It is important that you do not miss out your medication and that you do not deviate 

fromm your schedule for more than 2 h 
112 2 

Short-termm side-effects (within 1 year) 

Manyy patients (approximately 70%) experience side-effects after starting antiretroviral 

therapy.. Most side-effects disappear after a few weeks or months. Common side-effects 

are: : 

 diarrhoea, abdominal discomfort or nausea 

 numbness, or tingling of fingers or toes 

 decreased interest in sex 

 fatigue 

 headache 

Long-termm side-effects (after 1 year) 

Afterr taking antiretroviral therapy for more than 1 year patients may experience long-term 

side-effectss such as: 

 lipodystrophy (loss of body fat in the face and extremities and/or deposition of fat in 

thee central abdomen and the back of the neck) 

 cardio-vascular disease 

 diabetes 

 osteoporosis 

Whenn you initiate antiretroviral therapy immediately you may experience these side-effects 

11 year earlier than when you would delay initiation for 1 year. 

Consequencess for daily living 

Takingg antiretroviral medicines and the possible side-effects may: 

 interfere with your work and/or social activities (especially when you do not want to 

disclosee your HIV status to other people) 

 remind you daily of the fact that you are HIV-infected 

 make you feel like being 'a patient' 

 make you feel you are doing everything you can against the HIV-infection 



Discussio n n 

Wee found substantial variability in patient preferences regarding the moment of HAART 

initiation.. Some patients were more inclined to initiate HAART earlierthan the recommended 

treatmentt guidelines, whereas other patients were more inclined to delay HAART. The 

questionn as when to start HAART during the course of chronic HIV infection is an issue of 

ongoingg debate. To date, no definitive evidence from randomized controlled trials exists on 

thee optimal timing of HAART initiation in asymptomatic chronic infection. Even if definitive 

evidencee would demonstrate a survival benefit of earlier HAART initiation, patients might 

stilll be willing to trade-off an increased risk of mortality with the perceived benefits of 

delayingg of HAART. We observed that almost 25% of patients opted to delay HAART even 

iff this would lead to a substantially increased risk of mortality. This is consistent with 

otherr reports, of appreciable numbers, of HIV infected patients voluntarily deciding not to 

accesss HAART despite their awareness of the risks associated with delaying HAART [19, 

20].. About 30% of our patients would prefer HAART initiation even if mortality risks would 

bee equal for both options. Some of these patients believed in the benefits of early HAART 

initiationn that would only appear in the future. This believe may be plausible in light of 

thee relatively recent advent of HAART, and the uncertain, sometimes conflicting evidence 

aboutt the clinical benefit of earlier versus later HAART initiation. Other patients mentioned 

aa wish to do everything they could against HIV infection. The finding that some patients are 

willingg to receive treatment even in the face of no stated benefit has also been observed 

byy others, and has been linked with a persistent believe in treatment benefits coupled with 

negativee emotions and a perceived necessity to take action [21]. Although nowadays it is 

generallyy acknowledged that patients' preferences should be incorporated into medical 

decisionn making [22], clearly treatment should only be initiated when there is evidence of 

clinicall benefit. 

Ourr study has several limitations. We did not investigate patients facing the actual decision 

off HAART initiation. As we provided patients with hypothetical ranges of mortality risks, 

thiss would not necessarily represent their actual risk- we felt it would be inappropriate to 

burdenn patients facing the actual decision. In addition, we aimed to avoid interfering with 

informationn provided by regular health care providers. The selection of patients who had 

recentlyy been at risk for acquiring HIV infection seemed to be the best alternative, as these 

patientss could have been confronted with the decision when to initiate HAART. Additionally, 

wee chose to investigate a group of HIV infected patients who were currently or previously 

treatedd with HAART. As these patients may have actually experienced the burden and 

benefitt of HAART, we considered their preferences also highly relevant. However, the a 

posterioriposteriori preferences of these patients could be affected by post decision justification 

biass [23]. Nevertheless, we found no difference in preferences between the group at-risk 

off acquiring HIV infection and the group who actually contracted HIV infection. Remarkably, 



thee extent to which patients were bothered by symptoms, which they attributed to HAART, 

didd not influence initiation thresholds. This finding was unexpected as previous studies 

havee shown that side effects of HAART may have a clear impact on treatment continuation 

andd adherence [24, 25]. 

Patientss could choose between immediate HAART initiation and delaying HAART for 1 year. 

Thiss fixed time period was picked for feasibility reasons: a shorter time delay than 1 year 

wouldd be a less meaningful choice to patients, whereas a longer time period of deferring 

therapyy would represent an unrealistic choice. In reality, the duration of deferring HAART 

untill initiation of therapy will vary across patients and will be guided by periodical clinical 

andd laboratory examination. 

Patientss were presented with a description of a typical or average HAART regimen, based 

onn the availability of about 20 antiretroviral agents, which can be combined into dozens 

off recommended regimens. The results of our study may therefore not be representative 

forr regimens that substantially differ from our standard description. As HAART regimens 

continuee to become simpler and less toxic, the pendulum could swing back towards 

recommendingg earlier initiation of HAART. Nonetheless, patient preferences will still be 

important. . 

Wee chose to describe the consequences of an immediate versus delayed HAART initiation 

inn terms of mortality risk instead of using the combined endpoint of disease progression 

andd mortality. Considering the variety of AIDS-defining events, the use of the combined 

endpointt would have produced an increased chance of confusion. It would have been 

difficultt to find out whether the patient focused on mortality, a severe AIDS-related disease 

orr a milder AIDS-related condition. Expressing the prognosis in the risk of mortality is 

unambiguous.. Thereby, we considered disease progression and mortality as too divergent 

too combine in a single endpoint for our preference assessment. 

Wee choose the range of 0-10% increased risk for delaying of HAART versus starting HAART, 

ass we estimated that the actual risk difference between both options at 200 and 350CD4 + 

T-cells/uLL would be within this range. We considered increasing the range even further, 

especiallyy in patients for whom 10% did not change their decision. However, as we wanted 

too limit both the cognitive burden as well as the duration of the interview, we decided not 

too assess preferences beyond 10% increased risk. 

Wee used data from two different cohorts to estimate the risk difference between 

startingg and delaying HAART for 1 year at 200 and 350 CD4+ T-cells/pL. Preferably, such 

informationn should be derived from a single study; unfortunately this was not available. 

Combiningg information from two cohorts seemed to be the best alternative to provide an 

approximationn of the risk differences involved. If future studies provide higher or lower risk 

differences,, the percentages of patients with a preference for initiating HAART could still 

bee derived from Figure 1 as long as the risk difference did not exceed 10%,-. 

Quantitativee information about risks, similar to those provided during our preference 

assessment,, may be meaningful only to patients who have some understanding of 



probabilityy concepts. Patients who were unable to provide correct responses to the 

numeracyy questions had lower initiation thresholds, thus indicating a preference for 

earlierr HAART initiation than patients with correct responses. Patient education may be an 

approachh to influence patients' preferences as only well-informed patients will be able to 

makee truly informed decisions about HAART initiation. 

Ourr analysis relating potentially influencing factors to initiation thresholds had only limited 

statisticall power and should therefore be considered explorative. A final limitation of 

thee study is that we do not know whether the preferences of patients who consented 

too participate in our study are representative for those who were unable or unwilling to 

participate. . 

Ourr study has several implications. To date, there is no evidence from a randomized 

clinicall trial on the optimal timing of starting HAART among asymptomatic patients with 

moree than 200 CD4+ T-cells/uL We observed considerable and unpredictable variability 

inn patients' preferences regarding the timing of HAART initiation that, in many instances, 

wouldd not coincide with recommendations from current treatment guidelines. We believe 

thatt the individual preferences of HIV infected patients are important and should be taken 

intoo account when weighing up the risks and benefits of treatment, and deciding when to 

initiatee treatment. The inter-individual differences in treatment preferences emphasizes 

thatt there is a necessity for shared decision-making when deciding on the most optimal 

timingg of HAART initiation in patients with a chronic asymptomatic HIV infection. 
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Genera ll  discussio n 

Inn July 2006, it wasten years ago that HAART became available for use in standard clinical 

caree in the Netherlands. Since the introduction of HAART, significant further improvements 

inn therapy have been made. HAART regimens are now more effective, easier to take, 

andd often better tolerated than the first HAART regimens that became available. Still 

patientss must take lifetime therapy with potential treatment related side effects to prevent 

progressionn of HIV infection. Consequently, quality of life and treatment adherence will 

remainn relevant in the treatment of HIV infection. The topics addressed in this thesis 

comprisedd the impact of antiretroviral therapy on quality of life, the measurement of change 

inn quality of life, adherence to antiretroviral therapy, the measurement of adherence, and 

patientt preferences for the timing of HAART initiation. In this discussion section I will 

describee recent developments regarding these topics, and areas where future research 

onn quality of life and adherence might be relevant. Finally, I will address the composition 

off the study population described in this thesis and the current composition of the HIV-1 

infectedd population in the Netherlands. 

Impac tt  of antiretrovira l therap y on qualit y of lif e 

Sincee the studies on quality of life and adherence described in this thesis were conducted, 

manyy advances in antiretroviral therapy have been made. These advances comprise 

multiplee new antiretroviral drugs within existing classes. Moreover, new combinations of 

ritonavirr with various protease inhibitors have been introduced, enabling reduction in dose 

andd dosing frequency, fixed-dose combinations, and once-daily regimens. These advances 

inn antiretroviral therapy have resulted in regimens that have increased efficacy, are often 

lesss toxicity, have a lower pill burden, and have easier dosing schedules than the first 

HAARTT regimens [1-5]. Nevertheless, HAART regimens are still associated with adverse 

effectss that may diminish quality of life and may negatively impact patients' willingness 

andd ability to adhere to their antiretroviral regimen [6]. Most treatment switches currently 

occurr because of treatment related adverse effects [7, 8]. To date, suppression of HIV is 

possiblee in the vast majority of patients with a wide variety of regimens. However, each 

off these effective HAART regimens may differ in their associated limitations, such as 

differencess in side effect profiles and differences in convenience of regimens [9]. This 

leadss to questions such as how regimens with comparable efficacy but different side 

effectt profiles should be weighed against each other, and how potency should be weighed 

againstt tolerability and convenience. Future studies comparing between different HAART 

regimenss should continue to include quality of life and treatment adherence as outcome 

measuress in addition to clinical and virological endpoints, as this will help to answer 

questionss concerning these trade-offs. 



Measuremen tt  of chang e in qualit y of lif e 

Ann important area of quality of life research is to investigate the impact of illness or 

treatmentt on patients' quality of life. However, the measurement of self-reported quality 

off life is complicated by the fact that patients tend to adapt to their changing health, and 

therebyy change the reference value by which they evaluate their quality of life. Prospective 

seriall measurements of quality of life over time may therefore not necessarily capture 

patients'' change in health status. Distinguishing between differences in self ratings due to 

actuall health differences and differences due to varying reference values by which patients 

evaluatee their self-rated health is a key challenge in interpreting self-reported measures 

off health. Standard methods for measuring quality of life do not distinguish changes or 

differencess in health from changes or differences in reference values between patients and 

withinn patients over time. Therefore, expanding our understanding and the measurement 

off self-rated health remains therefore a challenge [10-12]. In a study described in this 

thesiss we used the thentest method when attempting to assess change in reference 

values.. However, more sophisticated methods such as structured equation modeling have 

alsoo been used to asses change in reference values [13, 14]. Using structural equation 

modelingg to assess change in reference values does not require the administration of an 

additionall measure, i. e., the thentest, and is not subject to recall bias. 

Adherenc ee to therap y 

Althoughh current HAART regimens are far more convenient than the early regimens, 

adherencee to therapy remains relevant for the treatment of HIV infection. Adherence 

ratess to self-administered therapies for chronic medical conditions are typically as low as 

50%% [15]. Studies among HIV infected patients using electronic medication monitoring 

too measure adherence to HAART have revealed that adherence rates average 70% 

[16-20],, Although these adherence rates compare favorably to those achieved in other 

chronicc medical conditions, the minimal required adherence threshold below which the 

effectivenesss of treatment is significantly reduced is higher for HAART regimens than 

forr therapies prescribed for most other chronic conditions. For single protease inhibitor 

regimenss this minimal adherence threshold is reported to be as high as 90% to 95% 

[16,, 17, 19]. However, recent evidence suggests that successful virologie outcome may 

bee achieved with adherence within the 80% to 96% range [21]. More potent regimens, 

especiallyy ritonavir-boosted PI- based or NNRTI-based regimens have not been thoroughly 

studiedd and may lead to better viral suppression at lower levels of adherence [22-24], To 

date,, studies on the relationship between adherence and virologie success of treatment 

aree also limited by their relatively short follow-up periods. Consequently, the relationship of 

adherencee to HAART and long-term virologie control has not yet been established. 

Thee development of once daily regimens can be expected to improve adherence [25]. 

However,, the consequences of missed doses for once daily regimens may be more serious 

thann for twice-daily regimens. Missing a once daily dose of HAART may result in a long 



periodd of drug exposure that is inadequate to maintain viral suppression. In two large 

randomizedd trials, once daily regimens resulted in better virologie outcome compared with 

twicee daily regimens [26, 27]. It is sometimes difficult to determine, however, whether 

thee benefits seen with once daily HAART result from increased potency of the regimens 

studied,, better adherence, or both. In one of the two trials, a better treatment adherence 

wass observed in the once daily arm compared with the twice daily arm [26]. However, in 

thee other trial no difference in adherence between treatment arms was observed [27]. 

Ass many patients may be unable to achieve sufficiently high levels of adherence, 

interventionss to improve adherence have been designed in the past years. To date, the 

literaturee on adherence enhancing interventions among patients on HAART is limited. A 

recentt systematic review containing 24 studies concluded that adherence interventions 

seemedd to be moderately successful in improving adherence among patients with known 

orr anticipated adherence problems, but minimally successful among unselected patients 

[28].. The number of studies was too small to draw conclusions about whether there were 

certainn types of interventions that were more effective than other types. Clearly, there is 

amplee room for the development and evaluation of interventions aimed at improving or 

maintainingg patient adherence to HAART. 

Measuremen tt  of adherenc e 

Forr our studies on treatment adherence described in this thesis, we chose self-report 

ass method for measuring adherence to HAART. To date, self-report is the most widely 

measuree of adherence to HAART. Advantages of self-report comprise low costs, ease 

off administration, and its applicability in a variety of clinical and research settings. 

Disadvantagess of self-report include its susceptibility to recall bias and social desirability 

bias.. Seif-report measures typically overestimate adherence compared with other 

methods.. Various other measures of adherence to HAART have been used such as, pill 

count,, electronic medication monitoring, measurement of plasma drug concentrations 

andd prescription refill monitoring. Generally, electronic medication monitoring predicts 

thee largest proportion of variation in virologie treatment outcome if compared with other 

adherencee measures, but not in all studies [29-31]. However, the use of electronic 

monitoringg may be hampered by high costs, labour intensity, low patient acceptability, and 

thee fact that electronic monitoring may serve as an adherence intervention in itself. A 

studyy comparing various adherence measures in their ability to predict virologie treatment 

responsee found that a combination of several measures leads to significantly better 

predictionss than each separate measure [32]. Others have found that although different 

measuress of adherence may correlate with virologie response, they may not necessarily 

correlatee with each other [32]. It is therefore suggested that different adherence measures 

capturee different aspects of adherence, although the underlying construct of adherence 

iss common accross various measures. Furthermore, each measure of adherence has 

specificc limitations. The appropriateness of adherence measures for different settings may 



dependd upon the required level of sensitivity of the adherence measurement, the extent to 

whichh various adherence measures are acceptable to the target study population, literacy 

off the target study population, and practical considerations such as costs and ease of 

administration.. Self-report will likely remain an important tool for measuring adherence 

too HAART. Future studies should investigate strategies to minimise social desirability and 

recalll bias when asking questions about adherence. 

Initiatio nn of antiretrovira l therap y 

InIn the beginning of 1997, when the first patients enrolled in our studies on quality of life 

andd adherence, guidelines recommended to start HAART in asymptomatic patients with 

chronicc HIV infection who had less than 500 CD4+ T-cells/ul_ or plasma HIV RNA above 

10.0000 copies/mL. Arguments in favor of initiating HAART earlier in the course of HIV 

infectionn comprise preservation of immune function, earlier control of viral replication, 

andd prolongation of disease free survival. In recent years, increased recognition of long 

termm adverse effects of HAART and difficulties with adherence to therapy have outweighed 

argumentss in favor of very early treatment. Consequently, treatment guidelines have shifted 

thee threshold for initiation of HAART to a later stage [33]. To date, the optimal timing of 

HAARTT initiation is unclear among patients with a chronic asymptomatic HIV-1 infection 

andd more than 200 CD4+ T-cells/ul_. As HAART regimens continue to become simpler and 

lesss toxic, the pendulum could swing back towards recommending earlier initiation of 

HAART.. Recent findings have suggested that starting HAART earlier, i.e., at a higher CD4+ 

T-celll count, reduces the incidence of common treatment-related toxicities compared with 

startingg HAART later at a lower CD4+ T-cell count [34]. Incorporating quality of life as an 

outcome-measuree in future studies assessing the relative advantages and disadvantages 

off earlier versus later initiation of HAART, would allow determining the extent to which 

positivee effects of HAART on quality of life, such as delay of disease progression, outweigh 

negativee effects, such pill burden and toxicities. Patient preferences are also relevant. 

Somee patients may decide that an increased risk of adverse effects or disease progression 

iss worth delaying treatment, and may choose to take this risk to gain some perceived or 

anticipatedd benefit. 

Stud yy populatio n 

Participantss in the studies described in this thesis comprise predominantly Dutch 

maless who acquired HIV infection through homosexual contact. This largely reflects the 

compositionn of the HIV infected population in the Netherlands that started HAART at the 

timee patients enrolled into the studies on quality of life and adherence described in this 

thesis,, i.e., from January 1997 to December 2000. During the last years, the HIV infected 

populationn in the Netherlands has evolved from a population dominated by the classical 

riskk group of homosexual men to a population of which heterosexuals and immigrants 

fromm parts of the world where HIV-infection is prevalent form a substantial part [35]. Most 



immigrantss are from sub Saharan Africa and the former Dutch colonies in the Americas. 

Twoo recent studies revealed that HAART is less successful in suppressing plasma HIV 

RNAA to below 50 copies/mL in immigrants compared with native Dutch patients [36, 37]. 

Supposedly,, this was due to a difference in adherence between both groups of patients. 

Anotherr recent study revealed a poor quality of life including HIV stigma concerns and high 

levelss of depression among HIV infected immigrants [38]. Depression is a well-established 

riskk factor for lower levels of treatment adherence [39], To date, our knowledge about 

qualityy of life and the relationship between quality of life and treatment adherence among 

HIVV infected immigrants is limited. Clearly, this relation deserves further investigation. 
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Chapte rr  1 presents the background and general objectives of this thesis. The advent of 

highlyy active anti retroviral therapy (HAART) for HIV-1 infection has resulted in a dramatic 

declinee in HIV-related morbidity and mortality in the Western world. For many patients 

however,, consistent use of HAART is difficult to sustain. The daily pill burden of the first 

HAARTT regimens was usually large and required rigid time schedules and for some drugs 

dietaryy restrictions. Additionally, HAART regimens are associated with significant short-

andd long-term adverse effects. Strict adherence to HAART is crucial because of the risk of 

drugg resistance development. The pill burden associated with most HAART regimens and 

adversee effects could diminish patients' quality of life. Conversely, the delay of disease 

progressionn induced by HAART could be accompanied with improvement in quality of life. 

Inn symptomatic HIV infection or AIDS, the potential negative effects of HAART on quality 

off life are likely outweighed by clinical benefit. However, in asymptomatic HIV infection, 

thee potential negative impact of HAART on quality of life is not offset by an immediate and 

appreciablee clinical benefit. The general objectives of this thesis are to investigate the 

effectt of HAART on patients' quality of life and to investigate to what extent patients are 

ablee to adhere to their HAART regimens. 

Chapte rr  2 compares the impact on patients' quality of life of treatment with ritonavir/ 

saquinavirr versus ritonavir/saquinavir/stavudine (Prometheus study) in asymptomatic and 

symptomaticc HIV infected patients who did or did not receive anti retroviral therapy before 

entryy into the study. Quality of life improved significantly in both treatment groups over 

488 weeks, despite an increase in reported symptoms. Quality of life improved more in 

symptomaticc patients than in asymptomatic patients, and more in patients without prior 

antiretrovirall therapy than in patients with prior anti retroviral therapy. 

Chapte rr  3 presents the study on quality of life (ADAM study) in which patients were 

randomlyy assigned to prolonged induction therapy with four antiretroviral agents or 

maintenancee therapy with two antiretroviral agents after 26 weeks of induction therapy. 

Clinicall findings from the ADAM study revealed that maintenance therapy after 26 weeks of 

inductionn therapy resulted in inferior suppression of viral replication. Quality of life declined 

moree during maintenance therapy than during prolonged induction therapy. Quality of life 

wass associated with suppression of viral replication. Patients with suboptimal suppression 

off viral replication (predominantly patients assigned to maintenance therapy) had more 

declinee in quality of life than patients with suppression of viral replication in plasma to 

beloww detectable concentrations. Possibly, the negative effects of inferior viral suppression 

onn quality of life were greater than the added burden of the four-drug regimen. 

Inn Chapte r 4 the changes in long-term (96 weeks) quality of life are compared among 

patientss enrolled in a standard triple therapy protocol (NATIVE study), patients enrolled 

inn a protocol in which treatment was intensified in case of insufficient viral suppression 

(Prometheuss study), and patients enrolled in an induction-maintenance therapy protocol 



(ADAMM study). Additionally, changes in quality of life were compared between patients 

whoo continued and discontinued their anti retroviral regimen. We found no difference in 

changess in quality of life over time between the triple therapy protocol and the treatment 

intensificationn protocol, with patients generally showing improvements in their quality of 

lifee over time. Changes in quality of life were significantly different among patients enrolled 

inn the induction-maintenance protocol compared to the other two protocols. Quality of life 

generallyy remained unchanged or declined among patients in the induction-maintenance 

protocol.. Patients who discontinued study medication due to insufficient efficacy, toxicities 

orr at their own request showed less favourable changes in quality of life than patients who 

didd not discontinue their regimen. The highest proportion of discontinuations was within 

thee induction-maintenance protocol. 

Chapte rr  5 focusses on the measurement of change in quality of life. Adaptation to 

changingg health presents a challenge to measuring change in quality of life. A method 

thatt aims to take this adaptation into account when measuring change in quality of life is 

thee use of a retrospective baseline measurement in addition to a follow-up measurement. 

Previouss studies comparing results of the retrospective baseline measurement method 

withh two other commonly used methods for measuring change in quality of life, namely the 

comparisonn of a prospective baseline measurement with a follow-up measurement and 

transitionn questions, haveshownthatdifferentmethodsformeasuringchange yield different 

changess in quality of life. It is unclear which method provides a more valid measurement 

off change in quality of life. Therefore, we investigated which method for measuring change 

inn quality of life yielded strongest associations with four objective measures of change in 

healthh status, namely CD4+ cell count, plasma HIV RNA concentration, body mass index, 

andd haemoglobin concentration. The retrospective baseline measurement method yielded 

strongestt associations with the objective measures of change in health status. This finding 

suggestss that methods for measuring change in quality of life that take adaptation to 

changingg health into account may be more valid measures of change in quality of life than 

measuress that do not take adaptation to changing health into account. 

Chapte rr  6 presents results of the study on treatment adherence in the Prometheus study. 

Treatmentt adherence was assessed using a self report questionnaire administered at 12, 

24,, 36 and 48 weeks after the start of treatment. The percentages of patients reporting 

skippingg medication at separate time-points ranged from 12 to 15%. The percentage of 

patientss reporting deviation from time schedule at separate time-points ranged from 32 

too 35%. Patients reporting abdominal pain, nausea, vomiting, a tingling feeling around the 

mouthh or tongue, or taste disturbances were more likely to report being non-adherent than 

patientss not reporting these symptoms. Skipping medication significantly predicted HIV 

RNAA concentrations in serum. 

Resultss of the study on treatment adherence in the ATHENA cohort are presented in 

Chapte rr  7. We determined the percentage of patients who reported taking all antiretroviral 

medicationn on time and according to dietary instructions in the past week. Only about 



halff of all patients took all antiretroviral medication in accordance with time and dietary 

prescriptionss in the preceding week. Deviation from the antiretroviral regimen was 

associatedd with decreased drug exposure. Among those patients receiving HAART for 

att least 24 weeks, deviation from the antiretroviral regimen was also associated with a 

decreasedd likelihood of having suppressed plasma HIV RNA loads. 

Thee subject of Chapte r 8 is the measurement of treatment adherence using self-report. 

Self-reportt is the most frequently used measure of adherence to HAART, but its validity is 

controversial.. Support for the validity of a self-report adherence measurement is provided 

iff an association is found between higher levels of adherence and lower plasma HIV-1 RNA 

concentrations.. Such an association is biologically plausible and has been demonstrated 

usingg more objective measures of adherence, although factors other than adherence 

mayy influence plasma HIV RNA concentrations as well. Studies on the relation between 

self-reportedd adherence to HAART and plasma HIV RNA concentrations have shown 

inconsistentt results, with some studies finding fairly strong associations and others finding 

noo association at all. The reason for this inconsistency in results is unclear. We investigated 

iff this variability between studies in the effect of self-reported adherence on virologie 

treatmentt response could be attributed to study design features. This was investigated 

throughh meta analysis of published articles in which treatment adherence was assessed 

usingg self-report and in which information was provided about the relation between 

adherencee and plasma HIV RNA concentrations. Overall, we observed that self-reported 

adherencee was significantly related with plasma HIV RNA concentrations. This implies that 

self-reportt measures of adherence can distinguish between clinically meaningful patterns 

off medication taking behavior. Distinct study characteristics were significantly associated 

withh the relation between adherence and virologie treatment response. 

Chapte rr  9 presents a study on patients' preferences regarding the timing of HAART 

initiation.. In patients with a chronic asymptomatic HIV-1 infection and more than 200 

CD4-cells/ul_,, the optimal timing of highly active antiretroviral therapy (HAART) initiation is 

unclear.. It involves a trade-off between a potentially reduced risk of mortality when started 

earlierr in the course of infection, and an earlier exposure to pill burden and potential 

toxicities.. We investigated patient preferences for immediate HAART initiation relative to 

delayingg HAART for one year during a structured interview. A hypothetical difference in 

three-yearr mortality risk between both options was systematically varied between 0% and 

10%% to determine the threshold at which preference would switch to HAART initiation. We 

foundd large variation in patient preferences. About 30% of all patients would prefer HAART 

initiationn even if mortality risks would be equal for both options. Almost 25% always opted 

forr delaying HAART even if this would result in a 10% greater mortality risk. These findings 

emphasizee there is ample room for shared decision-making when deciding on the most 

optimall t iming of HAART initiation in chronic asymptomatic HIV-1 infection. 



Chapte rr  10 is the general discussion of this thesis. In this chapter, recent developments 

Inn the treatment of HIV infection are described that are relevant for patietns' quality of life 

andd treatment adherence. Considerations for future research are discussed. 
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Inn Hoofdstu k 1 worden de achtergrond en de algemene doelstellingen van dit proefschrift 

beschreven.. De komst van combinatietherapie voor de behandeling van een HIV infectie 

heeftt geleid tot een drastische afname van de HIV- gerelateerde morbiditeit en mortaliteit 

inn de westerse wereld. De behandeling is echter voor veel patiënten moeilijk vol te 

houden.. Vooral bij de "vroege" combinatietherapieën moesten grote hoeveelheden pillen 

opp meerdere tijdstippen per dag volgens een strikt tijdschema en soms ook volgens 

maaltijdvoorschriftenn worden ingenomen. Therapietrouw aan de combinatietherapie is 

vann groot belang vanwege de mogelijke ontwikkeling van geneesmiddelen resistentie. 

Combinatietherapiee kan gepaard gaan met aanzienlijke bijwerkingen, zowel op de korte 

alss op de lange termijn. Zowel de belasting van combinatietherapie met betrekking tot 

dee pilleninname als de bijwerkingen zouden een negatieve invloed kunnen hebben op de 

kwaliteitt van leven van HlV-geïnfecteerden. Aan de andere kant kan juist een positieve 

invloedd op de kwaliteit van leven worden verwacht van de met combinatietherapie 

gepaardd gaande afname van HIV gerelateerde morbiditeit. Of juist de positieve of de 

negatievee effecten van combinatietherapie op de kwaliteit van leven overheersen, zou 

kunnenn verschillen tussen enerzijds HlV-geïnfecteerden die nog geen klachten van de HIV 

infectiee hadden (asymptomatische patiënten) toen zij begonnen met combinatietherapie 

enn anderzijds degenen die al wel klachten hadden van de HIV infectie (symptomatische 

patiënten).. De algemene doelstellingen van dit proefschrift waren om na te gaan wat de 

invloedd is van combinatietherapie op de kwaliteit van leven van HlV-geïnfecteerden en in 

hoeverree het HlV-geïnfecteerden lukt om therapietrouw te zijn. 

Inn Hoofdstu k 2 worden de resultaten van het onderzoek naar kwaliteit van leven in de 

Prometheuss studie beschreven. Prometheus was een gerandomiseerde studie naar de 

effectiviteitt van een behandeling met ritonavir/saquinavir versus ritonavir/saquinavir/ 

stavudine.. Alle patiënten werden 48 weken gevolgd. De gevolgen van beide behandelingen 

voorr de kwaliteit van leven werden met elkaar vergeleken. Daarnaast werd de kwaliteit 

vann leven van asymptomatische patiënten vergeleken met die van symptomatische 

patiëntenn en werd de kwaliteit van leven van patiënten zonder eerdere blootstelling aan 

antiretroviralee middelen vergeleken met die van voorbehandelde patiënten. Er was geen 

verschill in de gevolgen voor de kwaliteit van leven tussen beide behandelingen. Ondanks 

eenn toename in gerapporteerde klachten was er een duidelijke verbetering in kwaliteit 

vann leven. De kwaliteit van leven verbeterde sterker bij symptomatische patiënten dan 

bijj asymptomatische patiënten, en verbeterde sterker bij patiënten zonder eerdere 

blootstellingg aan antiretrovirale middelen dan bij voorbehandelde patiënten. 

Hoofdstu kk 3 beschrijft de resultaten van het onderzoek naar kwaliteit van leven in de ADAM 

studie.. Klinische resultaten van de ADAM studie lieten zien dat onderhoudsbehandeling 

mett twee anti- HIV middelen na 26 weken inductiebehandeling met vier anti- HIV middelen 

leiddee tot een duidelijk minder goede onderdrukking van de vermenigvuldiging van het 



viruss dan voortgezette inductiebehandeling. De kwaliteit van leven van patiënten die 

naa 26 weken door loting waren toegewezen aan voortgezette inductiebehandeling of 

onderhoudsbehandelingg werd vergeleken. Kwaliteitvan leven verslechterde meergedurende 

onderhoudsbehandelingg dan gedurende het voortzetten van de inductiebehandeling. 

Kwaliteitt van leven bleek geassocieerd te zijn met de mate van onderdrukking van 

dee virusvermenigvuldiging. Patiënten met een suboptimale onderdrukking van de 

virusvermenigvuldigingg (vooral patiënten met onderhoudsbehandeling) hadden een minder 

goedee kwaliteit van leven. Waarschijnlijk heeft het besef een suboptimale onderdrukking 

vann de virusvermenigvuldiging te hebben meer effect op de kwaliteit van leven dan de 

belastingg van het slikken van vier in plaats van twee geneesmiddelen. 

Inn Hoofdstu k 4 wordt de kwaliteit van leven van patiënten op de langere termijn (96 weken) 

vergelekenn tussen een onderzoek naar standaard combinatietherapie (NATIVE studie), 

eenn onderzoek naar een eenvoudige behandeling waaraan zonodig een extra middel werd 

toegevoegdd (Prometheusstudie), en een onderzoek naar inductiebehandelinggevolgd door 

onderhoudsbehandelingg (ADAM studie). Daarnaast werd de kwaliteit van leven vergeleken 

vann patiënten die hun oorspronkelijke behandelingof de behandeling waaraan zij door loting 

warenn toegewezen wijzigden of voortzetten. De kwaliteitvan leven verbeterde bij patiënten 

inn het onderzoek naar standaard combinatietherapie en bij patiënten in het onderzoek 

naarr een eenvoudige behandeling waaraan zonodig een extra middel werd toegevoegd, 

terwijll de kwaliteitvan leven verslechterde of niet veranderde bij patiënten in het onderzoek 

naarr inductiebehandeling gevolgd door onderhoudsbehandeling. De kwaliteit van leven 

vann patiënten die hun behandeling wijzigden verbeterde niet, terwijl kwaliteit van leven 

vann patiënten die hun behandeling voortzetten wel verbeterde. Het hoogste percentage 

patiëntenn waarbij de behandeling werd gewijzigd werd gevonden onder deelnemers aan 

hett onderzoek naar inductiebehandeling gevolgd door onderhoudsbehandeling. 

Hett onderwerp van Hoofdstu k 5 is het meten van verandering in kwaliteit van leven. Het 

gegevenn dat veel patiënten zich aanpassen aan een veranderende gezondheidstoestand 

vormtt een uitdaging voor het meten van verandering in kwaliteit van leven. Een methode 

waarbijj wordt beoogd rekening te houden met deze aanpassing bij het meten van 

veranderingg in kwaliteit van leven, is het gebruik van een retrospectieve baseline meting. 

Eerderr onderzoek waarbij resultaten van de retrospectieve baseline meting methode 

werdenn vergeleken met twee veelgebruikte methoden voor het meten van verandering in 

kwaliteitt van leven, namelijk de vergelijking van een baseline met een follow-up meting en 

directee vragen naar verandering, lieten zien dat verschillende methoden voor het meten 

vann verandering resulteren in verschillende gemeten veranderingen in kwaliteit van leven. 

Hett is onduidelijk welke methode de verandering in kwaliteitvan leven het beste weergeeft. 

Daaromm werd onderzocht met welke methode voor het meten van verandering in kwaliteit 

vann leven de sterkste samenhang werd gevonden tussen verandering in kwaliteit van leven 

enn de verandering in vier objectieve maten voor verandering in gezondheidstoestand, 

namelijkk CD4+ cel aantal, concentratie HIV-1 RNA in plasma, body mass index en het 



hemoglobinee gehalte. De sterkste samenhang tussen verandering in kwaliteitvan leven en 

veranderingg in objectieve maten voor verandering in gezondheidstoestand werd gevonden 

voorr de retrospectieve baseline meting methode. Dit suggereert dat methoden voor het 

metenn van verandering in kwaliteit van leven, die rekening houden met het gegeven dat 

patiëntenn zich mogelijk aanpassen aan een veranderende gezondheidstoestand, wellicht 

leidenn tot een meer valide meting van verandering in kwaliteitvan leven dan methoden die 

hiermeee geen rekening houden. 

Inn Hoofdstu k 6 worden de resultaten van het onderzoek naar therapietrouw binnen 

dee Prometheus studie beschreven. Therapietrouw werd gemeten door middel van een 

zelf-- rapportage vragenlijst die werd ingevuld in week 12, 24, 36 en 48 na de start met 

combinatietherapie.. Het percentage patiënten dat rapporteerde medicijnen niette hebben 

ingenomenn varieerde tussen de 12 en de 15% per meetmoment. Het percentage patiënten 

datt rapporteerde de medicijnen niet op tijd te hebben ingenomen varieerde tussen de 32 

enn de 35% per meetmoment. Patiënten die buikpijn, misselijkheid, braken, een tintelend 

gevoell rond de mond of tong, of een veranderde smaak rapporteerden, namen hun 

medicijnenn vaker niet in dan patiënten die deze klachten niet rapporteerden. Het niet 

innemenn van medicijnen was voorspellend voor de concentratie HIV-1 RNA in serum. 

Dee resultaten van het onderzoek naar therapietrouw in het ATHENA project worden 

beschrevenn in Hoofdstu k 7. We bepaalden het percentage patiënten dat rapporteerde 

hunn medicijnen in de afgelopen week op tijd en volgens eventuele maaltijdvoorschriften 

tee hebben ingenomen. Ongeveer de helft van de patiënten rapporteerde hun medicijnen 

volgenss alle voorschriften te hebben ingenomen in de afgelopen week. Patiënten die 

afwekenn van de inname voorschriften hadden lagere geneesmiddelen concentraties 

inn plasma vergeleken met patiënten die de medicijnen volgens alle voorschriften 

haddenn ingenomen. Onder de patiënten die tenminste 24 weken behandeld waren met 

combinatietherapie,, voorspelde therapietrouw bovendien de concentratie HIV-1 RNA in 

plasma. . 

Inn Hoofdstu k 8 wordt een onderzoek beschreven naar het meten van therapietrouw door 

middell van zelf rapportage. Zelfrapportage is meest gebruikte methode voor het meten 

vann therapietrouw. Echter, de validiteit van zelfgerapporteerde therapietrouw wordt vaak 

inn twijfel getrokken. Op basis van biologische principes en uit onderzoek waarbij objectieve 

methodenn werden gebruikt om therapietrouw te meten, is bekend dat er een relatie zou 

moetenn bestaan tussen therapietrouw en de concentratie HIV-1 RNA in het plasma, hoewel 

ookk andere factoren dan therapietrouw daarop van invloed kunnen zijn. Onderzoeken 

naarr de relatie tussen zelfgerapporteerde therapietrouw en de concentratie HIV-1 RNA 

inn plasma laten tegenstrijdige resultaten zien, waarbij in sommige onderzoeken een 

duidelijkee relatie wordt gevonden en in andere onderzoeken helemaal geen relatie wordt 

gevonden.. De oorzaak voor deze tegenstrijdige resultaten is onduidelijk. Wij onderzochten 

off deze variatie in resultaten kan worden toegeschreven aan verschillen in studie opzet. 

Ditt werd onderzocht door middel van een meta-analyse van gepubliceerde studies waarin 



therapietrouww met combinatietherapie werd gemeten door middel van zelfrapportage en 

waarinn informatie werd gegeven over de relatie tussen zelfgerapporteerde therapietrouw 

enn de concentratie HIV-1 RNA in plasma. Toen de resultaten van alle gevonden 

studiess met elkaar werden gecombineerd bleek er een duidelijke relatie te zijn tussen 

zelfgerapporteerdee therapietrouw en de concentratie HIV-1 RNA in plasma. Dit betekent 

datt over het algemeen genomen zelfrapportage maten een onderscheid kunnen maken 

inn klinisch betekenisvolle verschillen in therapietrouw. Daarnaast vonden we inderdaad 

kenmerkenn van de studie opzet die een duidelijke relatie hadden met de relatie tussen 

zelfgerapporteerdee therapietrouw en de concentratie HIV-1 RNA in plasma. 

Inn Hoofdstu k 9 wordt een onderzoek beschreven naar de voorkeur van patiënten voor 

hett eerder of later beginnen met combinatietherapie. Het meest optimale moment om te 

beginnenn met combinatietherapie is onduidelijk voor asymptomatische patiënten met een 

CD4++ cel aantal boven de 200. Hettijdens een vroeger stadium van de HIV infectie beginnen 

mett combinatietherapie verlaagd het risico op overlijden ten opzichte van het beginnen 

mett combinatietherapie tijdens een later stadium van de HIV infectie, maar brengt wel 

mett zich mee dat iemand eerder te maken krijgt met de belasting van de pilleninname en 

mogelijkee bijwerkingen. Wij onderzochten de voorkeur van patiënten voor direct beginnen 

mett combinatietherapie ten opzichte van het 1 jaar uitstellen van combinatietherapie 

tijdenss een gestructureerd interview. Een denkbeeldig verschil tussen beide opties in het 

risicoo op overlijden tijdens de komende 3 jaar werd systematisch gevarieerd tussen de 

0%% en de 10% om de drempelwaarde te bepalen waarop de voorkeur omsloeg naar direct 

beginnenn met combinatietherapie. Wij vonden een grote variatie in patiënten voorkeuren. 

Ongeveerr 30% van de patiënten zou zelfs wanneer er geen verschil in het risico op 

overlijdenn zou bestaan tussen beide opties, direct willen beginnen met combinatietherapie. 

Daarnaastt zou bijna 25% van de patiënten het beginnen met combinatietherapie 1 jaar 

willenn uitstellen, zelfs wanneer dit zou leiden tot een 10% hoger risico op overlijden. Deze 

resultatenn onderschrijven de aanbeveling van behandelrichtlijnen om de voorkeur van 

patiëntenn te betrekken bij het bepalen van het meest optimale moment om te beginnen 

mett combinatietherapie. 

Hoofdstu kk 10 is de algemene discussie van dit proefschrift. Hierin worden recente 

ontwikkelingenn in de HIV behandeling beschreven die relevant zijn voor kwaliteitvan leven 

enn therapietrouw. Daarnaast wordt ingegaan op mogelijk toekomstig onderzoek. 
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Hett onderzoek beschreven in dit proefschrift was onmogelijk geweest zonder de 

medewerkingg van de deelnemers aan de Native, Prometheus, en Adam studie en de 

Athenaa 600 groep. Zeer veel dank ben ik hen verschuldigd. 

Hett onderzoek beschreven in dit proefschrift was ook onmogelijk geweest zonder de 

medewerkingg van vele dataverzamelaars, artsen en verpleegkundigen. Ook aan hen ben 

ikk zeer veel dank verschuldigd. 

Mijnn beide promotoren, Prof. dr. MAG Sprangers en Prof. dr. JMA Lange, wil ik hartelijk 

dankenn voor de geboden kansen en vrijheid. 

Prof.. dr. MM Levi, Prof. dr. RA Coutinho, Prof. dr. PMM Bossuyt, Prof. dr. JCJM de Haes, 

dr.. JM Prins en dr. DM Burger wil ik hartelijk bedanken voor het feit dat ze zitting hebben 

willenn nemen in de beoordelingscommissie. 

Ferdinandd Wit wil ik hartelijk bedanken voor alle inhoudelijke en praktische ondersteuning 

doorr de jaren heen. 

Carlaa van Burik en Mirjam Locadia wil ik hartelijk bedanken dat zij mijn paranimfen wilden 

zijn. . 

Oomm Henk en tante Ans wil ik hartelijk bedanken voor alle keren dat Sven bij zijn 'opa en 

oma'' mocht logeren wanneer ik naar een congres ging. 
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