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

UvA-DARE (Digital Academic Repository)

The use of non-nucleoside reverse transcriptase inhibitors in the treatment of
HIV-1 infection

van Leth, F.C.M.

Publication date
2005

Link to publication

Citation for published version (APA):
van Leth, F. C. M. (2005). The use of non-nucleoside reverse transcriptase inhibitors in the
treatment of HIV-1 infection. [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/the-use-of-nonnucleoside-reverse-transcriptase-inhibitors-in-the-treatment-of-hiv1-infection(b7fb9e8f-0d96-4822-9170-4cca7f8a9ee6).html


CHAPTERR 6 

QUALIT YY OF LIFE IN PATIENTS TREATED WITH FIRST-LINE 

ANTIRETROVIRALL THERAPY CONTAINING NEVIRAPINE AND/OR 

EFAVIRENZ. . 

F.. van Leth1, B. Conway2, H. Laplume3, D. Martin4, M. Fisher5, 
A.. Jelaska6, F.W. Wit1, J.M.A. Lange1 

forr the 2NN Study group 

AntiviralAntiviral TJtempy 2004; 9: 721-728. 

11 International Antiviral Therapy evaluation Center (IAITC) , Department of Internal Medicine, Academic 
Medicall  Center, University of Amsterdam, The Netherlands;: University of British Columbia, Vancouver, 
Canada;; 'Hospital I'rofesor Alejandro Posadas, Buenos Aires, Argentina; 'Toga Laboratories, Ldenvale, 
Southh Africa;3 Brighton and Sussex University Hospitals, Brighton, United Kingdom;h Boehringer Ingelheim, 
Ridgefield,, CI', USA. 

99 9 





Healthh related quality of life 

Introductio n n 

Withh the increasing availability of different potent antiretroviral therapy (ART) 
regimenss for the treatment of HIV-infection, patient-reported outcome measures such 
ass 'health related quality of life' (HRQoL) wil l play a more important role in assessing 
differencess between otherwise comparable drug combinations. ART that has a negative 
impactt on HRQoL may result in a decline in adherence, which in turn can have a 
detrimentall  effect on treatment effects.1-2 

Thee non-nucleoside reverse transcriptase inhibitors (NNRTIs) nevirapine (NVP) and 
efavirenzz (EFV) are widely used in the treatment of patients with HIV-1 infection, and 
havee been recommended as part of first-line regimens in the most recent WHO 
guideliness on antiretroviral therapy in resource-poor settings.3 

Thee 2NN study is the first large randomised trial comparing the relative 
efficacyy and safety of first-line ART including these drugs separately or in combination, 
togetherr with stavudine and lamivudine. The main finding of the study was that there 
weree no significant differences in the percentage of patients with treatment failure 
whenn comparing NVP (once [od] or twice [bd] daily) and EFV. In contrast, treatment 
failuree was observed more frequently in patients using NVP+EFV due to an increased 
occurrencee of adverse events.4 Although of comparable efficacy, NVP and EFV had 
veryy different side effect profiles. Skin rash and hepatic toxicity were more frequently 
seenn with NVP, while neuropsychiatric symptoms were more frequent with EFV use. 
Withh this in mind, the present sub-study of the 2NN protocol was designed to 
investigatee whether these differences in safety profile translate into differences in 
HRQoL. . 

Methods s 

ParticipantsParticipants and treatment allocation 

Thee 2NN study has been described elsewhere.4 In brief, patients were at least 16 years 
old,, ART-naive and had a plasma HIV-1 RNA concentration (pVL) of at least 5000 
copies/ml.. The main exclusion criteria were abnormal laboratory results at screening, 
thee recent use of immunomodulating therapy, or anticipated non-adherence. All 
patientss used stavudine (40 mg or 30 mg bd if body weight < 60 kg) and lamivudine 
(1500 mg bd). In addition, the patients were randomly allocated to receive NVP 400 mg 
od,, NVP 200 mg bd, EFV 600 mg od, or NVP+EFV 400+800 mg od, based on a 1:2:2:1 
distribution.. Patients were enrolled from 65 different study centres in 17 countries in 
Asia,, Australia, North America, South America, South Africa and Europe. 

HealthHealth related quality of life measures 

HRQoLL was assessed using the 'Medical Outcomes Study HIV Health Survey' (MOS-
HIV)) questionnaire, which is an often-used tool in HIV research and has good 
psychometricc properties It has been validated in several large studies comprising a 
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widee variety of patients based on sex, socio-economic status, ethnicity and disease 
stage.5'66 It consists of 35 items grouped into 11 dimensions (overall health, physical, 
role,, social, and cognitive function, pain, mental health, energy/fatigue, distress, 
qualityy of life and a transition score). Two summary scores, physical health score (PHS) 
andd mental health score (MHS), were calculated using factor analysis.6 Items were 
scoredd on a scale of 1 (worst) to 100 (best). All scores were normalised to a t-score with a 
meann of 50 and standard deviation of 10. At the discretion of the patient, the 
questionnairee was self- or physician-administered at week 0, 4, 8,12, 24, 36 and 48. 

Inn this study we used appropriate, validated translations of the MOS-HIV 
questionnairess in study sites where English was not the first language. Patients from 
Thailandd (;i=210), Poland (H=26), and Greece (H=8) were excluded, since no appropriate 
translationss of the MOS-HIV existed for the native languages of participants from these 
countries. . 

OutcomeOutcome measures 

Thee primary outcome was the change in PHS and MHS between start of allocated 
treatmentt and week 48. Secondary outcomes were the changes in scores in the 
underlyingg dimensions during the same time frame. Factors assessed for a possible 
associationn with the primary outcome were age (per year increase), sex, study region 
(Southh Africa, South America, Europe/North America/Australia), baseline CD4+ T-
lymphocytess count (CD4 count; < 200 vs. > 200 cells/mm3), CD4 count increase (per 100 
cells/mm3),, baseline pVL (< 5 vs. > 5 log™ copies/ml), pVL decrease (per 1 login 
copies/ml),, or AIDS defining event on/before start of treatment. Furthermore, we 
comparedd the PHS and MHS for patients who did or did not develop a clinical grade 3 
orr 4 adverse event according to the AIDS Clinical Trials Group (ACTG) toxicity scale 7 

duringg follow-up. 

StatisticalStatistical analyses 

Thee study population consisted of all patients that had both baseline and week 48 
HRQoLL measurements. The differences in PHS, MHS and dimension scores between 
baselinee and week 48 were tested with analysis of variance. Mean values for PHS and 
MHSS were plotted for each study week. To minimise the type I error, we only 
performedd significance testing at week 48. Risk factors associated with the primary 
outcomee were assessed by multivariable regression analyses. Al l analyses were based 
onn the intention-to-treat principle. Data for NVP-od and NVP-bd were combined since 
theree were no differences in the percentage of patients with protocol-defined treatment 
failuree between these treatment groups. 

AA two-sided p-value < 0.05 was considered statistically significant. The SAS 
statisticall  package was used for analyses (version 8.02, SAS institute, Cary, North 
Carolina,, USA). The ethical committees of the participating institutions approved the 
study,, and all patients gave informed consent. 
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SensitivitySensitivity analyses 

Differentiall  dropout in the treatment groups can heavily influence HRQoL score. We 
performedd two sensitivity analyses to assess the robustness of the findings. In the first 
missingg data for a particular patient were estimated with a value based on the mean 
valuee of all available data of patients in the same treatment group. In the second, the 
missingg data for a particular patient were imputed from the last data available for the 
samee patient. The first analysis is based on a generalised linear model incorporating 
repeatedd measurements including all patients who have at least one PHS or MHS 
determination.. The second is based on a last observation carried forward (LOCF) 
approachh including all patients with a baseline PHS or MHS determination. 

Results s 

InIn total, 1216 patients were enrolled in the 2NN study. Apart from the 244 patients who 
weree excluded due to unavailability of an appropriately translated and validated 
questionnaire,, another 55 patients had no HRQoL data. Of the remaining 917 patients, 
4711 patients (51%) had HRQoL data for both baseline and week 48 and were included 
inn the analyses (Figure 1). The distribution of these patients over the NVP («=238), EFV 
(M=146)) and NVP+EFV («=87) groups paralleled the distribution obtained in the 2NN 
studyy (3:2:1 for NVP od and bd combined, EFV and NVP+EFV, respectively). 

Off  the 447 patients excluded from this sub-study, the majority («=309 [69%]) 
didd complete the study but did not return the questionnaires. In the cases of non-
completionn of the study, the reasons were comparable between the treatment groups 
(death/adversee event, p=0.183; lost to follow-up, p=0.805). The proportion of patients 
withh at least one moderate to severe adverse event (grade 3 or 4) who were included in 
thee analyses or not was 18% and 18%, for NVP, respectively, 15% and 20% for EFV, 
respectivelyy (p=0.247), and 24% and 25%, for NVP+EFV, respectively. If such adverse 
eventss have a disproportional impact on HRQoL, the benefits for EFV in this study may 
bee somewhat overestimated. 

Thee baseline characteristics for the three treatment groups did not differ (Table 
1).. Compared to the patients enrolled in the main 2NN study, the patients in the 
currentt sub-study were slightly older and reported more frequently to have 
homosexuall  contacts as risk behaviour for HIV transmission. 

Thee baseline values for PHS and MHS were comparable in all three treatment 
groupss (p=0.883 and p=0.937, respectively) (Table 2). At 48 weeks, the increase 
(standardd error [se]) in PHS was 3.9 (0.7) for NVP, 3.4 (0.8) for EFV, and 2.4 (0.9) for 
NVP+EFVV (p=0.712). The increases in MHS were 6.1 (0.7) for NVP, 7.0 (0.9) for EFV and 
3.99 (1.1) for NVP+EFV (p=0.098). The changes in PHS and MHS occurred 
predominantlyy in the first 12 weeks of treatment (Figure 2). 

Nonee of the increases in dimensions differed significantly between the three 
treatmentt groups (Table 2). However, the increase of the dimension QoL was smaller 
forr NVP+EFV (4.2) compared to NVP (10.7) or EFV (10.5, p=0.094). 
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Figuree 1: Patient disposition. 

Factorss associated with the change in PHS and MHS between baseline and week 48 are 
summarisedd Table 3. Patients with a baseline pVL > 100,000 copies/ml had a 
significantlyy lower baseline score of PHS (p< 0.001) but a comparable PHS from week 
122 onwards, and therefore a larger increase of PHS over 48 weeks (7.7), compared to 
patientss with a baseline pVL < 100,000 copies/ml (increase of 1.8, p< 0.001). The same 
holdss true for MHS, where the increase over 48 weeks was 8.6 for patients with a high 
baselinee pVL and 4.9 for those with a lower baseline pVL (p< 0.001). A larger decrease 
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inn pVL was significantly associated with a larger increase of PHS and MHS (both p< 
0.001),, although the amount of variance explained by decrease in pVL was low (r2=0.07 
andd 0.34 for PHS and MHS, respectively). Increase in CD4 count over 48 weeks was not 
associatedd with increases of PHS (p=0.576) and MHS (p=0.921). 

Afterr adjusting for all significantly associated variables, the increase (se) of PHS 
wass 4.6 (0.8) for NVP, 4.8 (0.9) for EFV (1.2), and 3.8 for NVP+EFV (p=0.790). The 
adjustedd increase of MHS was 6.1 (0.8), 7.3 (1.0), and 3.8 (1.3), respectively (p=0.093). 

Tablee 1: Baseline characteristics. 

Male e 
Age,, years * 
Region̂  ^ 
Asia a 
Southh Africa 
Southh America 
Europe/Northh America/Australia 

CD4++ cells, cells/mm1* 
pVL,, log 10 copies/ml * 
CDC-classs C 
Riskk behaviour 
Heterosexual l 
Homosexual l 
Intravenouss drug use 
Otherr / unknown 

NVP P 
N=238 8 

150(63) ) 
344 (29-42) 

0 0 
112(47) ) 
73(31) ) 
53(22) ) 

190(80-330) ) 
4.66 (4.3-5.2) 

522 (22) 

1322 (55) 
75(32) ) 
5(2) ) 

26(11) ) 

EFV V 
N=146 6 

103(71) ) 
355 (31-40) 

0 0 
711 (48) 
422 (29) 
333 (23) 

2155 (70-370) 
4.66 (4.3-5.2) 

333 (23) 

75(51) ) 
500 (34) 
4(3) ) 

17(12) ) 

NVP+EFV V 
N=87 7 

600 (69) 
344 (30-40) 

0 0 
488 (55) 
211 (24) 
18(21) ) 

1755 (70-340) 
4.7(4.3-5.5) ) 

200 (23) 

433 (50) 
36(41) ) 
2(2) ) 
6(7) ) 

Total l 
N=471 1 

313(66) ) 
35(30-41) ) 

0 0 
2311 (49) 
136(29) ) 
1044 (22) 

1955 (80-350) 
4.66 (4.3-5.3) 

1055 (22) 

2500 (53) 
1611 (34) 
111 (2) 

49(11) ) 
Dataa are n {%) unless stated otherwise. * Median (IQR); t percentages for the different regions in the present 
sub-studyy can not be compared with those of the main study, due to the exclusion of patients from Thailand, 
Polandd and Greece. NVP=nevirapine. EFV=efavirenz. pVL=plasma viral load. CDOCenters for Disease 
Controll  and Prevention. 

Patientss who reported a clinical grade 3 or 4 adverse event had a slightly lower increase 
off  PHS (2.9, se: 1.1), compared to those who did not (3.5, se.: 0.5, p=0.606) However, 
patientss who reported a grade 3 or 4 adverse event had a significantly lower increase of 
MHSS (3.4, se: 1.7)), compared to those who did not (6.2, se: 0.6, p=0.029), regardless of 
treatmentt group. 

Off  the 917 patients with available HRQoL data, 893 (97%) had at least one PHS 
andd MHS score and were included in the first sensitivity analysis, and 711 (78%) had a 
measurementt at baseline (included in the second sensitivity analysis). 

Inn the first sensitivity analysis, the week 48 estimates for PHS increase (se) were 
3.66 (0.5) for NVP, 3.6 (0.6) for EFV, and 2.6 (0.8) for NVP+EFV (p=0.422). For MHS these 
estimatess were 6.0 (0.5), 6.3 (0.7), and 4.1 (0.9), respectively (p=0.735). In the second 
sensitivityy analysis (LOCF), the estimates for both PHS and MHS were lower compared 
too the other analyses. PHS increases (se) at week 48 were 2.9 (0.5) for NVP, 3.2 (0.7) for 
EFV,, and 2.4 (0.9) for NVP+EFV (p=0.772). MHS values were 5.3 (0.6) 5.3 (0.7), and 4.0 
(1.0),, respectively (p=0.465). 
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Discussion n 
First-linee treatment with NVP and/or EFV-based ART improved the HRQoL over 48 
weeks.. The changes in PHS and MHS did not differ between patients using NVP or 
EFV,, but were slightly smaller in patients using NVP+EFV. This outcome is in 
concordancee with the efficacy results of the 2NN study where no major differences in 
efficacyy were found between NVP and EFV, but an increased percentage of patients 
withh treatment failure due to adverse events in the NVP+EFV group. 

Thee effect size of changes in HRQoL can be expressed as the ratio between the 
estimatee and the standard deviation (see Table 2), with a ratio of 0.2 being a small 
change,, 0.5 a moderate and 0.8 a large change.5 In the present study the effect size of 
thee increase of PHS was approximately 0.35 in all treatment groups, denoting small to 
moderatee effects. For MHS, the effect sizes were larger, ranging from 0.37 for 
NVP+EFV,, to 0.55 and 0.65 for NVP and EFV, respectively. 

Dataa on changes in HRQoL in patients starting a regimen with either NVP or 
EFVV are sparse. Bucciarini ct al reported an increase of PHS and MHS of approximately 
threee points over 24 weeks in ART-naive patients starting a regimen of zidovudine, 
didanosinee and NVP, whereby the increases occurred only from week 8 onwards.8 The 
estimatess of the present study are somewhat larger and almost fully established at 
weekk 12. This observation is not surprising. In this time frame, most patients wil l have 
experiencedd a marked improvement in their pVL, which might be associated with an 
improvementt of psychical and mental health status. Most of the medication-associated 
sidee affects that could have a negative impact on HRQoL would occur in a similar time 
frame,, such that their effect wil l be fully measured around week 12. 

Twoo studies where patients switched from a Pi-based regimen to a NVP-based 
regimen,, showed an increase in HRQoL measurements after this therapy switch.910 In 
anotherr study by Fumaz et al, patients switching from an Pi-based to an EFV-based 
regimenn showed a significant increase of the QoL dimension of the MOS-HIV 
questionnaire,, despite a high incidence of neuropsychiatry adverse events at week 24, 
likee sleep disturbances (7%) and abnormal dreams (18%).u This finding could not be 
confirmedd in a study by Lochet et al that included patients on an EFV containing 
regimenn (either therapy naive or experienced patients). In this study comparable 
percentagess of EFV-related adverse events were found to the ones reported by Fumaz 
etet al, but in contrast, 20% of the patients reported these events to have a moderate to 
severee impact on their HRQoL when measured with a questionnaire based on the 
'Diagnosticc and Statistical Manual of Mental Disorders' (DSMB IV) and the 'General 
Healthh Questionnaire' (GHQ-28).12 

Thee absence of a relation between HRQoL measurements and EFV use when 
measuredd by the MOS-HIV questionnaire, while other HRQoL tools do find such a 
relationship,, poses the question whether the MOS-HIV questionnaire has an adequate 
responsivenesss to neuropsychiatry events. Studies that focus directly on the association 
betweenn specific adverse events and changes in HRQoL are needed to answer this 
question. . 
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6O-1 1 

weekss after start allocated treatment 

NVPP 35 6 26 2 26 9 26 1 

EFVV 22 7 16 4 16 4 16 1 

NVP+EFV1299 8 8 9 6 10 0 

••  NV P 

248 8 

165 5 

93 3 

--  EF V 

249 9 

156 6 

94 4 

O— — NVP P i-EFV V 

238 8 

146 6 

87 7 

Figuree 2: Increase in Physical Health Score (top) and Mental Health Score (bottom). 
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Thee association between pVL (baseline and change over 48 weeks), and increases of 
PHSS and MHS are consistent with the findings of Weinfurt et al.n In a study by Call ft 
al.al.{{ \\ a similar association between decrease of pVL and change in HRQoL was found, 
butt there was no effect of baseline values of pVL on this parameter. The often-reported 
associationn between CD4 count increase and improvement of HRQoL  n 15 could not be 
confirmedd in the present study. The baseline CD4 count of the present study was 
comparablee to one of these studies, but not the other. 

Thee side effects of NVP are well described l h l 8 and include skin rashes (which 
can,, in their most serious form, present as Stevens-Johnson syndrome), and 
hepatotoxicitvv (which can be fatal in 0.1% cases). There were two such events in the 
2NNN study. As they were quite rare, they did not have any impact on the results of the 
currentt sub-study, but must be borne in mind when NVP is to be prescribed. More 
broadly,, a significant body of knowledge exists to support the use of NVP in large 
numberss of individuals without a significant increase in morbidity. Many studies have 
beenn done in which patients receiving a Pi-based regimen have had single drug 
switchess of the PI to NVP for reasons of increased convenience or decreased 
toxicity.4'10199 In the vast majority of cases, efficacy is maintained without any cost in 
termss of NVP-associated side effects. 

Thee major limitation of the study was the incompleteness of data due to 
dropoutt of patients during follow-up. However, from week 4 onwards, the availability 
off  HRQoL data was rather consistent (Figure 2), and results comparable to those for 
weekk 48 were found at earlier time points. When the reason for dropout of patients was 
thee occurrence of an adverse event, this could potentially bias the analyses.20 For the 
NVPP and the NVP+EFV group, the proportion of patients with at least one grade 3 or 4 
adversee event were similar in those patients included into the analyses, and those who 
weree not. Only in the EFV group there was a small, but not statistically significant, 
underr representation of patients with a grade 3 or 4 adverse event. The two sensitivity 
analysess included the patients who prematurely discontinued the study due to death or 
anotherr adverse events. In the general linear model that estimates data based on mean 
valuess of other patients, the primary outcome was very similar. The fact that in the 
LOCFF analysis, the estimates of PHS and MHS were consistently lower might indicate 
thatt patients drop out at the time that their HRQoL is lowered. However, the relative 
estimatess between the three treatment groups are very similar in all three types of 
analyses,, suggesting that even if we take this into account, our main finding (that is, 
comparablee increases in HRQoL in patients receiving NVP or EFV) would still hold. 

Thee patients included in these analyses differed from the patients not included 
withh respect to demographv and risk behaviour for HIV-infection. In the 2NN study 
theree was no effect on treatment efficacy of region (when Asia was excluded as in the 
presentt studv) or risk behaviour. Together with the finding that region and risk 
behaviourr did also not influence the HRQoL outcomes, we think that this different 
representationn has no effect on the main conclusions. 

Thee MOS-HIV is available in a wide variety of languages which all show good 
reliabilityy and construct validity supporting pooling of the data.5 However, using 
differentt translations of the questionnaire in the same study might have introduced 
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somee random variation in the measurements. It is to be expected that, if anything, the 
differencess between treatment groups have become smaller due to this bias. 

Thee English version of the MOS-HIV questionnaire had to be used in South 
Africaa due to lack of translation into Afrikaans. No data on ethnicity were available due 
too restrictions put forward by the ethical committees in this country. Given the type of 
institutionss where the study was performed, it can be assumed that the majority of 
patientss from South Africa were able to fully understand the English language. 
Repeatingg the analysis with the South African patients excluded to avoid a possible 
ascertainmentt bias, revealed comparable results as in the primary analysis. The mixture 
off  self- and physician-administration is unlikely to have biased the outcome of the 
study.21 1 

Thee 2NN study has shown that both NVP and EFV-containing ART regimens 
aree a viable option for the first-line treatment of HIV-1 infected patients with respect to 
virologiee efficacy over 48 weeks. The combination of NVP+EFV is not recommended 
sincee it does not result in an additional effect on treatment efficacy, while being 
significantlyy more toxic. The findings of the present sub-studv are fully in concordance 
withh these findings. Despite their different safety profiles, the use of NVP and EFV as 
partt of first-line ART leads to a comparable improvement in HRQoL in a large study-
population.. The use of EFV and NVP can thus be individualized based on the specific 
sidee effect profile that presents a greater or lesser risk in a given patient. 
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