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Search methods for identification of studies 

A comprehensive, reproducible search strategy was developed to minimise bias and 

to ensure all relevant studies are found. Studies were sought regardless of language 

and publication status (published, unpublished, in press or in progress). All searches 

were conducted between the 18th and 25th of January 2008. 

The following electronic journal databases were searched for relevant trials: 

1. Cochrane Central Register of Controlled Trials (CENTRAL) 

2. Cochrane Database of Systematic Reviews 

3. EMBASE 

4. PubMed 

5. Meta Register of Controlled Trials 

The following electronic conference databases were searched: 

AIDSearch - this platform covers abstracts from a number of relevant international 

conferences including: 

a. Conferences on Retroviruses and Opportunistic Infections 

b. International AIDS Conference 

Hand searches of the reference lists of all the relevant reviews and studies found 

were undertaken. Investigators of identified trials and other experts were contacted 

to identify any additional studies that were not yet identified. The WHO International 

Clinical Trials Registry Platform was searched for possible identification of ongoing 

trials, not yet in the public domain. 

The search strategy for randomised controlled trials of TDM of NNRTls and Pis 

used standardised approaches, which will be repeated for future updates. The 

search strategy included the following relevant terms for therapeutic drug 

monitoring: Therapeutic drug monitoring; concentration-controlled; drug 

concentration monitoring; drug monitoring (table1. Example of search strategy). 

Table 1. Example of search strategy: Pubmed 18th January 2008 

IllSearchl1 Most Recent Queries II Result I 
I #131 Search #9 AND #10 AND #11 Limits: Publication Date from 1996 to 

2008 1 

716

1 

I #121lSearch #9 AND #10 AND #11 II 811 1 

[J Search HIV Infections[MeSH] OR HIV[MeSH] OR hiv[tw] OR hiv- 12265771 1*[tw] OR hiv-2*[tw] OR hiv1[tw] OR hiv2[tw] OR hiv infect*[tw] OR 
human immunodeficiency virus[tw] OR human immunedeficiency 

10 



Univ
ers

ity
 of

 C
ap

e T
ow

n

virus[tw] OR human immuno-deficiency virus[tw] OR human 
immune-deficiency virus[tw] OR ((human immun·) AND (deficiency 
virus[tw])) OR acquired immunodeficiency syndrome[tw] OR 
acquired immunedeficiency syndrome[tw] OR acquired immuno-
deficiency syndrome[tw] OR acquired immune-deficiency 
syndrome[tw] OR ((acquired immun·) AND (deficiency 
syndrome[tw])) OR "sexually transmitted diseases, 
viral"[MESH:NoExp] 

#10 Search randomized controlled trial [pt] OR controlled clinical trial 
[pt] OR randomized controlled trials [mh] OR random allocation 
[mh] OR double-blind method [mh] OR single-blind method [mh] OR 
clinical trial [pt] OR clinical trials [mh] OR ("clinical trial" [tw]) OR 
((singl· [tw] OR doubl· [tw] OR trebl· [tw] OR tripl· [tw]) AND (mask· 
[tw] OR blind· [tw])) OR ( placebos [mh] OR placebo· [tw] OR 
random· [tw] OR research design [mh:noexp] OR (comparative 
study) OR evaluation studies [mh] OR follow-up studies [mh] OR 
prospective studies [mh] OR control· [tw] OR prospectiv· [tw] OR 
volunteer· [tw]) NOT (animals [mh] NOT human [mh]) 

C 
Search (MONITORING, DRUG) OR (DRUG MONITORING) OR 
(THERAPEUTIC DRUG MONITORING) OR (DRUG MONITORING, 
THERAPEUTIC) OR (MONITORING, THERAPEUTIC DRUG) OR 
(CON CENTRA TION-CONTROLLED) OR (CON CENTRA TION 
CONTROLLED) OR (DRUG CONCENTRATION CONTROLLED) 

Data collection and analysis 

Data extraction 

3428752 

D 
The literature search was conducted with the assistance of the Trials Search 

Coordinator of the Cochrane HIV/AIDS Group, South African Cochrane Centre. All 

study abstracts yielded by the search were reviewed independently by two 

reviewers (TK, JSW) for inclusion in the analysis. We used the specifically designed 

eligibility form (Appendix 1). For those studies meeting the inclusion criteria detailed 

above, full reports were obtained. Any disagreement regarding study eligibility was 

resolved by discussion with the HIV/AIDS mentor (NS) or third reviewer (KC). 

The included studies were then assessed in detail by two reviewers (TK, JSW). The 

reviewers were not blinded to the names of the trial investigators, their institutions 

and journals of publication. A Data abstraction form was developed (TK) and piloted 

(TK, JSW), improvements were made prior to further data extraction. Data was 

abstracted independently by these two reviewers using the standardised pre-tested 

data abstraction form (Appendix 2). 

The data abstraction forms include the following details: 

• Administrative details: Trial identification number; author(s); published or 

unpublished; year of publication; number of studies included in paper; year 

in which study was conducted; details of other relevant papers cited. 
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University of Cape Town

Table 2. Characteristics of included studies 

Clevenbergh 2002 I 
Methods Random sequence generation: Centralized open-label randomisation was performed, using a permuted block approach with assignments sequentially 

numbered. 
Allocation concealment: Sequentially numbered assignments were provided from central site. 
Blinding: Open-label 
Inclusion of all participants: Loss to follow up was not reported. However, the losses to follow up were not large or different between groups and not 
expected to impact on results. 
Duration of follow-up: 12 weeks 

Participants Inclusion criteria: Treatment-experienced patients with viral loads > 2000 HIV-RNA copies/mL despite 6 months of cART. 
Exclusion criteria: Not reported 

Interventions At baseline, all had genotype tests done and their antiretroviral treatment changed according to the results. Participants were then assigned to either TDM 
or standard of care. Both groups had TDM taken at weeks 4 and 8, only those in TDM arm had expert advice. 

Outcomes Primary endpoints: 
(i) Change in HIV-RNA level from baseline at week 12 
(ii) Proportion of patients with HIV RNA concentrations < 200 copies/ml at 12 weeks. 

No secondary or safety endpoints were reported. 

Notes Location: Not reported 
Duration of study: October 1999 to October 2000 
Uptake of recommendation: Poor - 29% 
Funding: This study was supported by sponsorship by Visible Genetics, France; Bristol Myers-Squibb, France; Dupont Pharma, France; Glaxo-Wellcome, 
Roche, France; and Virco, Belgium 

I Fletcher 2002 
I 

Methods Random sequence generation: Performed using a permuted block approach with assignments contained in sealed, opaque envelopes sequentially 
numbered. The randomisation cards were prepared by the protocol statistician and only handed out on a case-by-case basis. 
Allocation concealment: Allocation assignments were contained in sealed, opaque envelopes that were sequentially numbered. 
Blinding: Open-label 
Inclusion of all participants: A clear description of the treatment discontinuations prior to 8 weeks is given. It is not clear to which arm they were assigned. 
All drop-outs after 8 weeks were included in a modified intention-to-treat analysis. 
Duration of follow-up: 52 weeks 

15 
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Participants Inclusion criteria: All participants were HIV positive, antiretroviral-na"lve, between 18-60 years old . They had to have an HIV RNA level> 5000 copiesfmL. 
Exclusion criteria: The participants would be excluded if they had an opportunistic infection or documented non-adherence to treatment or clinic visits . 

Interventions All participants had TDM done, but only the TDM arm received advice following these results . Serial sampling was done at 2 and 28 weeks. Single 
samples 2-5hrs post-dose were obtained at each visit (weeks 2, 4 and every 4 weeks after that). 

Outcomes Primary outcomes: 
(i) Proportion achieving desirable drug concentrations at week 28 
(ii) Proportion of participants with HIV-1 RNA concentrations <50 copiesfmL at 52 weeks 
(iii) Safety and tolerance of conventional compared with concentration-controlled therapy 

Notes Location: University- based general clinical research centre, out patients department, at the University of Minnesota 
Duration of study: Enrolment June 1997 to September 1999, The last participant completed follow up in September 2000. 
Uptake of recommendation: Not reported 
Funding: A grant from the National Institute of Allergy and Infectious Diseases and The National Institute for Health, Center for Research Resources 
General Clinical Research Centres Program and from the manufacturers of the ARVs, Glaxo-Smith Kline and Merck and Co, 

I Buraer 2003 I I 
Methods Random sequence generation: Groups were 'randomly assigned' but there is no detail given for the randomisation process , 

Allocation concealment: No details of allocation concealment given. 
Blinding: Open-label 
Inclusion of all participants: Discontinuation was one of the primary endpoints and was therefore well reported , Intention-to-treat analysis is performed 
where non-completer = failure . 
Duration of follow-up: 12 months 

Participants Inclusion criteria: Treatment-na'ive patients starting antiretrovirals with either Nelfinavir or Indinavir, They must have signed an informed consent 
document. 
Exclusion criteria: Not reported 

Interventions TDM was conducted at clinical visits at weeks 4, 12 and every 12 weeks thereafter in all participants. Only those randomised to TDM received advice 
regarding drug concentrations within 4 weeks of the sample . 

Outcomes Primary endpoints: 
(i) Treatment discontinuation - the reason for stopping would be recorded 
(ii) Virological response to treatment after 6 and 12 months of enrolment 

Secondary endpoints and safety endpoints were not reported in the manuscript. 
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Notes Location: The study was conducted at 22 centres around the Netherlands as part of the ATHENA Cohort. 
Duration of study: Unclear, recruitment was completed as of 1 st November 1999. 
Uptake of recommendations: This was not described. 
Funding: Not described 

I Bossi 2004 II 
Methods Random sequence generation: Randomisation list was obtained using the SAS procedure plan at the data statistical analysis centre. Randomisation was 

on a one to one basis with block size of 6. 
Allocation concealment: The randomisation list was created at the statistical data centre, but further description of allocation is not included. 
Blinding: Open-label 
Inclusion of all participants: Losses to follow up were disclosed and the analyses were conducted a modified intention-to-treat analysis in which missing = 
failures and on an observed basis. Although the authors describe an intention-to-treat analysis, the 139 participants initially randomised were not all 
included, as 5 were excluded due to 4 withdrawals and 1 lung cancer diagnosis. This is a negligible attrition and not expected to bias results. 
Duration of follow-up: 24 weeks 

Participants Inclusion criteria: > 18 years of age, antiretroviral-experienced with a viral load in excess of 1000 HIV-RNA copies/mL within 1 month of baseline and at 
baseline. They were required to be on an antiretroviral regimen including at least 3 drugs including either one or more protease inhibitors and/or one or 
more non-nucleoside reverse transcriptase inhibitors and this regimen should not have been changed over the last 3 months. 
Exclusion criteria: Participants with active opportunistic infections, previous resistance testing and/or those who were pregnant were not eligible to 
participate. 

Interventions Resistance testing was performed on all participants at baseline. TOM recommendations could be made at each time point (4, 8,12,18,24 weeks) for the 
group assigned to TOM, and from 12 weeks to both arms. 

Outcomes Primary outcome: 
(i) Proportion of patients with plasma HIV-RNA concentrations <200copies/mL at 12 weeks. 

Secondary outcomes: 
(i) Changes in plasma HIV-RNA concentrations and 
(ii) CD4 count from baseline to 12 weeks and 24 weeks 
(iii) Changes in plasma drug concentrations during study. 

Safety outcomes were reported. 

Notes Location: Paris, France 
Duration of study: November 2000 to November 2001 
Uptake of recommendations: Not reported. 
Funding: Funding support came from SIDACTION (Paris, France) and a grant from Bristol-Myers Squibb (Paris, France) 

I Crommentu~ 2005 II 
Methods Random sequence qeneration: Details of randomisation not provided. 
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Allocation concealment: Details of allocation concealment not provided. 
Blinding: Open-label 
Inclusion of all participants: Modified intention-to-treat analysis was performed using non-completer = failure. 
Duration of follow-up: 24 months 

Participants Inclusion criteria: Not described in detail, participants were HIV positive and antiretroviral narve. 
Exclusion criteria: Not reported 

Interventions After randomisation, those in the TDM arm had nevirapine concentrations measured (at weeks 4, 12 and every 12 weeks thereafter) and an interpretation 
reported to the treating physician. The control arm also had drug concentrations measured, however not reported. 

Outcomes Primary endpoints: 
(i) Treatment discontinuation and 
(ii) Virologic response (HIV-1 RNA level less than 500 copies/mL) 

Secondary endpoints: Not reported 

Notes Location: Participants included from one the of the 22 treatment centres included in the ATHENA cohort in The Netherlands 
Duration of study: Not reported 
Uptake of recommendation: Not reported 
Funding: Not reported 

I Torti 2005 I 
Methods Random sequence generation: Simple randomisation lists were generated at a central site and distributed to each study centre. 

Allocation concealment: Not described. 
Blinding: Open-label 
Inclusion of all participants: 265 participants randomised, 35 losses-to-foliow-up were accounted for. 
Duration of follow-up: 24 weeks 

Participants Inclusion criteria: Patients on a failing regimen with ~ 3 antiretrovirals. Defined as - (i) HIV-1 RNA ~ 1000 copies/mL on stable treatment for 6 months or (ii) 
HIV-1 RNA ~ 1000 copies/mL on treatment for 3 months with less than 1 10glO decrease in their viral load. 
Exclusion criteria: Not reported 

Interventions TDM at baseline, and weeks 1, 4, 12 and 24 
Outcomes Primary outcomes: 

(i) The proportion of participants with virological success at 24 weeks (HIV-RNA < 400 copies/mL) 
Secondary outcomes: 

(i) Change from baseline of viral load and CD4 count 

18 
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(ii) Proportion of participants with persistent virological response (i.e. HIV-RNA <400 copies/mL before 24 weeks and sustained until the 24 
week assessment) 

Notes Location: Multiple clinic sites in Italy 
Duration of study: May 2002 to September 2003 
Uptake of recommendation: Poor, only 8 of 27 dose increase recommendations implemented at week 1 (29.6%); 7 of 29 at week 4 (24.1 %); 0 of 29 
patients at week 12 and 2 of 29 at week 24 (6.8%). 
Funding: Not reported 

I Khoo 2006 II 
Methods Random sequence generation: Randomisation was conducted in a block-permuted manner stratified by treatment centre. 

Allocation concealment: No detail is given regarding allocation concealment. 
Blinding: Open-label 
Inclusion of all participants: 132 participants were randomised, 10 did not return for assessment, and therefore the remaining 123 participants were 
included in a modified intention-to-treat analysis. Reasonable loss-to-follow-up. 
Duration of follow-up: 24 weeks 

Participants Inclusion criteria: HIV positive, > 18 years old and have good attendance at clinic. The participant had to be willing to attend a nurse-led clinic and have a 
life-expectancy> 24 months. 
2 groups including both antiretroviral-na'lve and -experienced participants: Study 1 - patients commencing or switching to a new regimen were included. 
Study group 2 - patients on a stable regimen for> 6 months with virological suppression < 50 copies/mL. 
Exclusion criteria: Liver dysfunction, pregnant or on NRTls alone or those who did not give consent. 

Interventions Participants were assigned to either adherence support and TDM or SOC. TDM was conducted on early morning plasma samples. Study group 1 -
samples taken baseline, 2, 4 and 12 weeks and 12 weekly thereafter. The group 2 - samples at baseline and 12 weekly. 

Outcomes Primary endpoints: 
(i) Failure to achieve viral load < 50 copies/mL at 24 weeks 
(ii) Viral rebound after suppression (rebound> 400 copies/mL) 
(iii) Occurrence of any treatment limiting toxicity 

Secondary outcomes: 
(i) Failure to achieve a viral load < 400 copies/mL at 24 weeks 
(ii) Other toxicities (liver enzymes, raised cholesterol concentrations or use of cholesterollowerinq aqents; raised pancreatic enzymes) 

Notes Location: Nurse-led clinics at 3 treatment centres in Northwest England. There was one large clinic (> 1000 patients); one medium sized clinic (> 400 
patients) and a smaller clinic (200 patients) 
Duration of study: March 2000 to October 2003 
Uptake of recommendation: Poor, modifications undertaken in 9 of 26 patients where changes were recommended (35%) 
Funding: North West Regional Health Authority R&D Reactive Funding Scheme 
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I Best 2007 I 
Methods Random sequence generation: Central factorial randomisation was computer generated, block approach and stratified by clinic site (5 sites) and prior 

treatment (treatment-naive vs. treatment- experienced). 
Allocation concealment: Computer generated, block approach, no further detail given. 
Blinding: open-label. A committee of ARV pharmacologists and HIV treatment specialists were blinded to the participants' allocation. 
Inclusion of all participants: 241 patients were assessed for eligibility, 230 were randomised and 199 were finally included in a modified intention-to-treat 
analysis. Explanations are given for loss-to-follow up and these were equal between arms. 
Duration of follow-up: 48 weeks 

Participants Inclusion criteria: HIV RNA level> 3000 copies/mL with the intention of starting a new PI- or NNRTI-based regimen. Participants could be either ARV 
na"lve, treatment-experienced and on a stable regimen or treatment-experienced and off ARV therapy for 2! 2 months; ~ 18 years old; have a life 
expectancy of 2! 12 months; if female, should be willing to use contraception. 
Exclusion criteria: Any sign of an active opportunistic infection or cancer, chronic diarrhoea, malabsorption, treatment-limiting toxicity to the current ARV 
regimen, severe cognitive impairment, active drug or alcohol abuse, and currently pregnant or breast-feeding . 

Interventions Pharmacokinetic serial sampling was conducted at 2 weeks and 48 weeks. ARV TOM concentrations for the Pis and NNRTls were taken at each clinical 
visit in all participants and pharmacokinetic parameters were estimated from the week 2 evaluation, and re-estimated from samples collected between 
weeks 2 and 12,12 and 24, and 24 and 48 visits. Recommendations were provided at week 4,12 and 24 visits. 

Outcomes Primary endpoints: 
(i) Proportion of participants who had a TOM recommendation to change PI and or NNRTI dosing 
(ii) Proportion of recommended changes that were carried out (TOM arm only) 

Secondary endpoints: 
(i) Proportion of recommended interventions that achieved the target concentration in the TOM arm 
(ii) Proportion of patients with an HIV RNA level < 400 copies/mL at 48 weeks compared between arms 
(iii) Proportion of patients experiencing grade III/IV and/ or treatment limiting toxicity compared between arms 

Notes Location: 5 clinic sites in California, United States 
Duration of study: Recruitment took place between September 2001 and December 2003. Follow up was complete by January 2005 
Uptake of recommendations: Good - 76% 
Funding: University wide AIDS Research Program of the University of California, the National Institute of Mental Health, the National Institute of Allergy 
and Infectious Disease, the National Institute for Child Health and Human Development and the University of California, San Diego Centre for AIDS 
Research , National Institute for Allergy and Infectious Diseases 
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Participants 

The studies were conducted in adults with an age range of 22 to 68 years (7 

studies) (table 3). Sex was reported in 7 of the 8 included studies, representing 742 

male and 175 female participants. This 4:1 male predominance, likely reflects the 

distribution of HIV-infection in the developed countries from which the participants 

are sampled (WHO 2008). 

In six of the studies the baseline CD4+ cell counts and HIV-RNA viral loads are 

described. In these studies the CD4+ cell counts were all below 400 celis/lJL, and 

the viral loads range from 3 10glO copies/mL to 6.7 log 10 copies/mL. 

Three studies were conducted in antiretroviral-na'lve participants exclusively 

(Fletcher 2002; Crommentuyn 2005; Burger 2003); three studies recruited 

antiretroviral-experienced patients (Clevenbergh 2002; Bossi 2004; Torti 2005). Two 

of the most recent studies included both antiretroviral-na"lve and -experienced 

participants (Khoo 2006; Best 2007). 

Table 3. Baseline Characteristics - included studies 

(Results presented as reported by authors) 

Study ID Age Sex Prior AIDS 

Clevenbergh 
Not reported Not reported Not reported 

2002 

median 

(range) 37 36 male; 4 
Fletcher 2002 Not reported 

(22-57) VS. 39 female 

(28-59) 

median (IQR) 
131 male; 16 

Burger 2003 36 (33-43) VS. 
female 

Not reported 

39 (34-45) 

mean (range) 
107 male; 27 

Bossi 2004 42 (27-65) VS. 31% VS . 34% 
female 

40 (18-56) 

Viral loads 
CD4 count 

(10910 
(celis/IJL) 

copies/mL) 

median 300 
median 4.2 

VS. 300 

median 
median 

(range) 267 
(range) 4.57 

(3.79-5.88) VS . 
(20-666) VS. 

70 (52-105) 
4.56 (3.88-

5.7) 

median (IQR) median (IQR) 

180 (55-320) 5.2 (4.9-5.5) 

VS. 232 (91- VS . 5.1 (4.5-

380) 5.5) 

median median 

(range) 294 (range) 4 (3-

(60-826) VS. 5.3) VS. 4.1 (3-

292 (6-844) 5.4) 
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41 
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Torti 2005 40.2+_ 6.5vs. 370+ VS. 
female 37.9% 

40.9 + 402+-242 

median 

106 16 56% vs. VS. 
Khoo2006 Not 

female overall 57% 430 

325 

Median 

mean vs. 

40+-8 vs. 161 38 
Best 2007 

39±8 ;overall female overall 90 vs. 190 

40±8 overall 
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Figure 2. Methodological quality graph: Judgements regarding each 

methodological quality item presented as percentages across all included 

studies 

Adequate seque nce generation? 

A llocation concea lment? 

Blind ing? (Hea lt h ca re provide rs) 

Blind ing? (Participa nts) 

Blind ing? (Expe r t committee) 

Incomplete outcome data add ressed? 

Free of se lective reporting? 

Free of other b ias? 

0% 25% 50% 7596 

• Yes (low ri sk of b ias) D Unclea r • No (high risk of b ias) 

Performance bias: 

All of the studies were open-label, resulting in potential risk of bias in performance, 

however, as the intervention relies on expert advice, it is not practicable to blind 

participants or health care providers. In two studies the expert committees were 

blinded to participant allocation and were required to comment on results in both 

TOM and standard of care (SOC) arms (Best 2007; Torti 2005). 

A major source of potential bias introduced in these studies is the uptake of the 

expert advice regarding the TOM results. In only one study was the uptake of 

recommendations described as good 76% (95% CI 68% - 84%) Best 2007. In 3 

studies the uptake ranged between (0% at one of time periods) and 35% overall 

(Clevenbergh 2002, Khoo 2006, Torti 2005). There was no description of uptake of 

the TOM advice in 4 of the studies, and therefore the level of bias is unclear. 

Attrition bias: 

In three stUdies (Clevenbergh 2002, Burger 2003, Crommentuyn 2005) the outcome 

data was not clearly described, however the proportion lost-to-follow-up (L TFTU) 

was not excessive and this is therefore unlikely to impact on the results . The attrition 

was accounted for in the remaining 5 studies (Fletcher 2002: L TFU =7%; Bossi 

2004: L TFU = 7%; Torti 2005: L TFU = 13%; Khoo 2006: L TFU = 7%; Best 2007: 

L TFU = 13%). In the reported studies, attrition was similar between arms. 
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Figure 3. Methodological quality summary: Judgements regarding each 

methodological quality item for each included study 
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Bes t 2007 • • • • • • • • 
Boss i 2004 • 7 • • • • • 7 

Bu r ge r 2003 7 7 • • • • • 7 

C leve nbe r g h 2002 • • • • • • • • 
C r omme n tuyn 2005 7 7 • • • • • 7 

Fletch er 2002 • • • • • • • 7 

K h oo 2006 7 • • • • • • 
T o rti 2005 • 7 • • • • • • 

Reporting bias: 

Two of the studies have missing primary endpoint data (Khoo 2006, Torti 2005), The 

primary endpoints as described in the studies were omitted from the results sections 

of the reports. Khoo 2006 reported on actuarial results of virological outcomes at 72 

weeks on treatment. Torti 2005 reported on secondary outcomes only. This 

selective reporting is a potential source of bias. 

Effects of interventions 

Primary Outcomes 

The primary objective of this review was to assess the effects of ARV TOM on 

mortality, morbidity and the proportion of HIV-infected adults on cART achieving and 

maintaining an undetectable viral load, as defined by the authors. The first two 

outcomes were not reported in any of the included studies. The proportion of HIV­

infected adults on cART achieving and maintaining an undetectable viral load is 
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reported in all of the studies at varying time points (e.g. 12 weeks, 24 weeks or 52 

weeks). 

Virological suppression 

The definition of virological outcomes varied between studies, viral load 'cut-offs' 

included <50 HIV-RNA copies/ml in Fletcher 2002; Best 2007 and Khoo 2006, <200 

HIV-RNA copies/ml in Bossi 2004 and Clevenbergh 2002 and < 400 HIV-RNA 

copies/ml in Best 2007; Torti 2005, and < 500 HIV-RNA copies/ml in Burger 2003 

and Crommentuyn 2005. For the purposes of this review, all results less than 500 

HIV-RNA copies/ml were accepted as virologically suppressed. 

All participants on either Pis or NNRTls 

Comparing TOM of all ARVs to standard of care (SOC), in both ARV-na'lve and -

experienced participants, indicated a non-significant trend to increased risk of 

virological failure at 24 weeks (RR 1.09 [0.93, 1.27], 326 participants, 3 trials, figure 

4) As expected, due to clinical differences in the populations included in the 

analysis, there was significant heterogeneity between studies as reflected by a chi2 

statistic = 4.74 (P = 0.009) and Higgins' 12 statistic of 58% indicating a moderate 

degree of inconsistency between studies. 

Figure 4. All participants: TOM of all ARVs vs. SOC at 24 weeks 

TOM SOC Risk Ratio Risk Ratio 
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI 

Bossi 2004 40 67 35 67 18.8% 1.14 [0.85, U5] ~ 
Burger 2003 65 69 62 78 43.1% 1.19 [1.04, U5J • Crommentuyn 2005 22 24 20 21 38.1% 0.96 [0.83, 1.12J I 

Total (95% CI) 160 166 100.0% 1.09 [0.93, 1.271 t 
Total events 127 117 
Heterogenetty: Taul = 0.01 ; Chil = 4.74, df = 2 (P = 0.09); P = 58% 

0.01 0.1 1 10 
Test for overall effect: Z = 1.04 (P = 0.30) Favours experimental Favours control 

The same comparison of TDM at one year of follow-up, resulted in a non-significant 

trend to increased failure (RR 1.28 [0.86, 1.92]. 225 participants, 3 trials , figure 5). 

Again there was significant heterogeneity between studies with chi2 = 11.55 (P = 

0.003), with Higgins' 12 statistic indicating high degree of heterogeneity (12 = 83%). 
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Figure 5. All participants: TOM of all ARVs vs. SOC at 52 weeks 

TOM SOC Risk Ratio Risk Ratio 
Study or Subgroup Events Total Events Total Weight MwH, Random, 95% CI M~ H, Random, 95% (I 

Burger 2003 54 69 43 78 36.5% 1.42 [1.12, 1.80] .. 
Crommentuyn 2005 20 24 19 21 36.8% 0.92 [0.73 , 1.16] .. 
Fletcher 2002 15 16 9 17 26. 7% 1.77 [1.11, 2.82] -t-

Total (95% CI) 109 116 100.0% 1.2810.86, 1.92J • Total events 89 71 
Heterogeneity: Taul = 0.10; Chj1 = 11.55, df = 2 (P = 0.003); P = 83% 

0.01 0.1 1 10 
Test for overa ll effect Z = 1.22 (P = 0.22) Favours experimental Favours control 

1\10 significant effect of TOM was seen on meta-analysis including all ARVs. In light 

of significant heterogeneity, it may be inappropriate to pool results of the above 

studies. Therefore we proceeded to analyse in the subgroups according to the pre­

specified treatment groups (antiretroviral-na'lve and -experienced) and further 

according to their ARV treatment regimen (NNRTI and PI). 

Antiretroviral-naive participants on either PIs or NNRTls 

The subgroup analysis of antiretroviral-na"lve particiants on either Pis or NNRTls did 

not reach significance at a viral load cut-off of <500 HIV-RNA copies/mL at 24weeks 

of follow up (RR 1.07 [0.87, 1.33], 192 participants, 2 trials, figure 36), again with 

significant heterogeneity, 12 = 78% indicating a high degree of inconsistency 

between groups. 

Figure 6. Antiretroviral-na'lve participants: TOM of all ARVs vs. SOC at 24 weeks 

TDM SOC Risk Ratio Risk Ratio 
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI 

Burger 2003 65 69 62 78 52.1% 1.19 (1.04,1.35] .-Crommentuyn 2005 22 24 20 21 47.9% 0.96 (0.83, 1.12] 

Total (95% CI) 93 99 100.0% 1.07(O.87,1.BJ • 
Total events 87 82 
Heterogeneity: Tau1 = 0.02; ChP = 4.60, df = 1 (P = 0.03); 12 = 78% 

0.01 0.1 1 10 

100 

100 
Test for overall effea: Z = 0.64 (P = 0.52) Favours experimental Favours control 
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This same subgroup analysed at 52 weeks revealed consistent results (RR 1.28 

[0.86, 1.92], 225 participants, 3 trials, Figure 7, 12 = 83%). This indicates, that there 

is insufficient evidence to support the use of TOM for all antiretroviral-naive 

participants on all regimens, even with the longer duration of treatment and 

implementation of the TOM. 

Figure 7. Antiretroviral-na'ive participants: TOM of all ARVs vs. SOC at 52 

weeks 

Experimental Control Risk Ratio Risk Ratio 
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI 

Burger 2003 54 69 43 78 36.5% 1.42 [1.12, 1.80] .. 
Crommentuyn 2005 20 24 19 21 36.8% 0.92 [0.73, 1.16] .. 
Fletcher 2002 15 16 9 17 26.7% 1.77 [1.11, 2.82] --t-

Total (95% CI) 109 116 100.0% 1.28 [0.86, 1.921 ~ 
Total eve nts 89 71 
Heterogeneity. Tau1 = 0.10; Chi1 = 11.5 5, df = 2 (P = 0.003); 12 = 83% 

0.01 0.1 1 10 
Test for overa ll effect: Z = 1.22 (P = 0.22) Favours experimental Favours control 

Antiretroviral naive on Pis 

This subgroup including only antiretroviral na"lve participants, predominantly on 

un boosted PI-based cART is clinically homogeneous. Therefore meta-analysis was 

conducted. Participants on Pis had a 50% increased likelihood of achieving a HIV­

RNA viral load < 500 copies/mL at 52 weeks of follow up (R 1.49 [1.20, 1.83], 180 

participants, 2 trials, Figure 8). Low heterogeneity, and therefore consistency 

between trials, is indicated by the chi2 0.69 (P = 0.4), 12 = 0%. 
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Figure 8. Antiretroviral-na'lve participants: TOM of protease inhibitors vs. SOC 

TOM SOC Risk Ratio Risk Ratio 
Study or Subgroup Events Total Eve nts Total Weight M-H, Random, 95% CI M-H, Random, 95% (I 

Burger 2003 54 69 43 78 79.6% 1.42 [1.12, 1.80] • Fletcher 2002 15 16 9 17 20.4% 1.77 [1.11,2.82] ......-

Total (95% CI) 85 95 100.0% 1.49 11.20, 1.83] • Total events 69 52 
Heterogeneity: Tau2 = 0.00; Chi1 = 0.69, df = 1 (P = 0.41); P = 0% 

0.01 0.1 1 10 
Test for overall effect Z = 3.69 (P = 0.0002) Favours experimental Favours control 

ARV experienced participants 

Three studies included ARV experienced participants only, Bossi 2004; Clevenbergh 

2002 and Torti 2005. In these ARV-experienced participants the baseline ARV 

regimens were guided by genotypic or virtual phenotypic testing. Genotypic testing 

was conducted in all participants at baseline in Clevenbergh 2002 and Bossi 2004; 

whereas Torti 2005 included a factorial design, randomising participants to either 

genotype testing or virtual phenotypic testing prior to randomisation to TOM or SOC. 

These studies had short durations of follow up with outcomes reported 12 weeks 

after a TOM intervention at either week 4 or 8. Torti 2005 did not find any Significant 

virological suppression <400 HIV-RNA copies/mL at 12 weeks in TOM and SOC for 

74 vs. 63.6% respectively (P = 0.1). Clevenbergh 2002 and Bossi 2004 when 

analysed showed no significant effect of TOM vs. SOC on the background of 

genotype testing (RR 0.93 [0.73, 1.17], 317 participants, 2 trials, figure 9). Here 

there was good consistency between trials, chi2 = 0.08 (P = 0.78) and the Higgins' 12 

= 0%. Although we analysed these clinically and methodologically similar studies, 

the evidence did not support routine TOM in ARV experienced patients. 
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Figure 9. Antiretroviral-experienced: Genotypic testing plus TOM vs. 

genotypic testing alone at 12 weeks 

TOM and genotyplng Genotyplng alone Risk Ratio Risk Ratio 
Study or Subgroup Events Total Events Total Weight M~H, Random, 95% CI M-H, Random, 95% CI 
Boss 1 200~ 29 67 30 67 38.2% 0.97 (0.66, 1.42] -it-
Clevenbergh 2002 40 87 49 96 61.8% 0.90 [0.67, 1.22J I 

Total (95% CI) 154 163 100.0% 0.93 [0.73, Un 4 
Total events 69 79 
Hete rogeneity. Taul = 0.00; ChP = 0.08, df = 1 (P = 0.78); P = 0% 

0.01 0.1 1 10 
Tes! for overall effect: Z = 0.64 lP = 0.52) Favours experimental Favours control 

Secondary outcomes 

Change in mean CD4+ cell count 

Two studies (Fletcher 2002, Bossi 2004) reported a change in C04+ cell count, at 

varying time points and in different populations. This was not amenable to further 

analysis. Neither study showed significant changes in C04+ cell counts. In Fletcher 

2002, the mean change in C04+ cell count from baseline was 214 celis/lJL and 167 

cells/lJL in the TOM and SOC arms respectively (P = 0.26). In Bossi 2004 the 

change in C04+ cell count from baseline was 29 vs 49 cells/ml (p=0.278) and 63 vs. 

75 cells/ml (p=0.510) at 12 and 24 weeks respectively. 

Change in mean HIV-RNA concentrations 

Results for the change in mean HIV-RNA concentrations are available from two 

studies (Clevenbergh 2002, Bossi 2004). In both studies results were reported at 12 

weeks, after plasma drug concentrations were measured at 4 and 8 weeks and 

recommendations were implemented where appropriate. Bossi 2004 does further 

TOM and HIV-RNA assessments, however, from 12 weeks the TOM results are 

available to both arms of the study. In Clevenbergh 2002 the non-significant 

changes seen were (-1.7IoglOcopies/mL) vs. (-2.0 10glOcopies/mL) in the TOM plus 

genotypic testing arm and the genotypic testing arm respectively. In Bossi 2004, the 

results were (-1.4loglOcopies/mL) and (-1.310g10 copies/mL) in the TOM and 

genotypic intervention arm and the genotypic testing arm (P = 0.412). The 

Clevenbergh 2002 study does not report results of a test for a difference between 
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1. 

...."<'Torn"'T." review of ARV TOM 

________ ( Reviewer 

Type of study 

Yes Unclear No 

Is the a Randomised Controlled Trial? 

~ '\ '7 V V 
Go to 

next flI. Exclude 

"-., 
./' 

: Trial Intervention 

I Was the intervention ARV TOM at least once in 

Yes Unclear No 
,...... 

: infected with HIV on an NNRTI or PI as of cART? 

Go to 

next Exclude 

Yes Unclear No 

Were the trial P"" "''''pa •• ", adults? 

V V '\ '7 
V 

Go to 
I 

next Exclude 

other reasons for ~~_'~:!~'''I:I No Yes 

: Spclcify n n 
Include, to clarification Exclude 

of 

'unclear' 

Final decision Include Unclear Exclude 
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Appendix 2. Data Abstraction Form 

Data extraction form 

ARV TOM in HIV - Cochrane review 

General identifying information 

Study ID ____ _ Reviewer ID ____ _ Date ----

Journal (name, year, vol, issue, pgs) Published D Unpublished D 

Title 

Authors 

Location of trial (e .g. hosp/ OPD and city/ country etc) Not specified D 

Setting : high income D low income D unclear D 

Date of trial: Start / end ----------------------
Duration of study ______________ ___ _ 

Methodological quality 

Risk of bias Description Risk (L,M,H) 

Selection 

Performance 

Attrition 
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Randomisation method clear unclearD 

Allocation concealment 

schemes controlled a off 

which can be assessed after the characteristics of an 

i.e 

on-site 

enrolled where allocations are locked on unreadable and 

i.e any allocation n""'''''''''',''I1 n"",,,,rgnT before open list of random 

of case record 

Unclear 

Le. sealed but not numbered or opaque; rl",c, .... l"inti(\n 

but other features are notable baseline 

randomization stated but no detail 

Not ron.orr"", D 

yes no not described 

Describe was blinded 

Follow up 

(in 
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Duration 

Ethics no unclearD 

If yes, which 

Informed consent oral not done not described D 

size 

Inclusion criteria 

Exclusion criteria 

Interventions below if 

treatment __________________ _ 

Arm _________________________ _ 

Duration of treatment -------------------
•• , .. "' ....... '0 .. '00 of outcomes 

Dri,"""::lir\! outcomes 

outcomes 
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Baseline characteristics 

Number recruited n= Unclear f 

Number randomised 

Arm 1 Arm 2 

Intervention 

Total number included in 

ITT 

Male n(%) 

Female n(%) 

Age 

Mean (SO) 

Median (lOR) 

Weight (SO) 

BMI 

WHO stage 

CDC stage 

Prior AIDS (%) 

Baseline CD4 (cells/mcl) 

Baseline viral load (log 

copies/ml) 

Duration on ARVs 

Previous Rx hist 

ART NaIve (%) 

ART expo (%) 

Drug 0 measured 

PI 

NNRTI 

Outcomes 

Arm 1 Arm 2 

ARV [name] 

Intervention 

PRIMARY 

Death (all cause) 

New HIV events (death or 

AIDS defining illness) 

Prop achieving and 

53 



Univ
ers

ity
 of

 C
ap

e T
ow

n

maintaining LDL 

SECONDARY 

Change in mean CD4 cell 

count 

Change in HIV-RNA 

concentrations 

QOL indicators 

Prop stopping or switching 

due to viral failure 

SAFETY 

Prop stopping or switching 

due to toxicity 

Any adverse effects (give 

detail below) 

Details of other relevant papers cited 

Additional information required from authors 
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