
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Highly active antiretroviral therapy for HIV-1 infection : patients' quality of life
and treatment adherence

Nieuwkerk, P.T.

Publication date
2006

Link to publication

Citation for published version (APA):
Nieuwkerk, P. T. (2006). Highly active antiretroviral therapy for HIV-1 infection : patients'
quality of life and treatment adherence. [Thesis, fully internal, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/highly-active-antiretroviral-therapy-for-hiv1-infection--patients-quality-of-life-and-treatment-adherence(f2fb59ac-ea29-4f36-97a0-ea83eb0b0637).html


C h a p t e r r 

Long-ter mm qualit y of lif e outcome s in 
thre ee antiretrovira l treatmen t strategie s 
fo rr  HIV-1 infection . 

Nieuwkerkk PT, Gisolf EH, Reijers MH, Lange JM, Danner SA, Sprangers MA, 

NATIVEE Study Group, Prometheus Study Group, ADAM Study Group. 

AIDSS 2001; 15: 1985-1991. 



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 3 D 

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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