Draft: When to Start ART

Optimal time of initiation for asymptomatic, HIV-infected,
treatment naive adults

BACKGROUND

Provision of combination antiretroviral treatment (ART) to people infected with human
immunodeficiency virus (HIV) reduces both progression to the acquired immunodeficiency
syndrome (AIDS) and the morbidity and mortality associated with advanced HIV infection.
According to consensus, initiation of therapy is best based on the CD4 count, a marker of immune
status, rather than viral load, a marker of virologic replication (Sterling 2001). For patients with
advanced symptoms, treatment should be started regardless of CD4 countgHowever, the point
during the course of HIV infection at which ART is initiated in asymptom atients remains
unclear and in a 2006 BMJ review, Deeks clearly articulated optimal tj of ART initiation as a
key unanswered question for people infected with HIV, clinicians a -makers (Deeks 2006).
Guidelines issued by various agencies provide different initiatio ations according to
resource availability. This can be confusing for clinicians and
best point to initiate therapy. In 2008, the United States Pa IDS Society

count declines to less than 350/uL (Hammer 2008). | nts with 350 CD4 cells oL or more,

the decision to begin therapy should be individualiz esence of co idities, risk
factors for progression to AIDS and non-AIDS defin ' mer 2008). In comparison, in
resource-constrained settings, the World Health Orga i mends that ART should not be
initiated at concentrations of CD4 counts above 200 cells symptomatic patients (WHO 2006)
IIs. Optimizing the initiation of

ART is clearly complex and must, therefc
health needs.

tarting ART too early has the disadvantage of

A recent study using validated computer simulation to weigh
ion of ART (toxicity, side effects, and resistance accumulation)

oured comparee ¢
able to women (Braithwaite 2008). Two recent cohort studies from the USA and Canada
ART begins at levels at least over 350 cells/uL and possibly over
ter analyses found improved survival in those patients begun on
ART at highé nowledge no similar studies have been conducted in resource-poor

settings.

Ideally randomised trolled trials that compare clinical, virological and immunologic outcomes in
asymptomatic patients initiating ART at different CD4 levels provide the best evidence to determine
at what levels initiation of treatment is optimised. This systematic review of such trials will provide a
much-needed evidence base to assist clinicians, policy-makers and consumers in their decision-
making.

OBJECTIVES

To assess the evidence for the optimal time to initiate ART in adults.
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METHODS

Types of studies

Randomised controlled trials.

In order to address the question of whether to revise WHO guidelines for starting ART at CD4
count < 200 cells, we also included those cohort studies which stratified according to CD4 count
conducted in resource-poor settings.

Types of participants

Asymptomatic, HIV-infected, treatment-naive adults (15 years and older).

Trials of participants co-infected with hepatitis B or C will not be excluded from this review. Trials of
participants who are symptomatic regardless of CD4 counts are excluded f] this review.

this review as a
tified trial (Karim 2009)
pendix in this

Trials of initiation of ART in TB co-infected participants will be exclud
concurrent Cochrane review is being conducted on this topic; the o
from the concurrent review and related study information is inclu
review.

Types of interventions
Highly active ART initiated early in the disease at hig
this may be at levels of 201-350, 351-500 and >50
ART is initiated at CD4 counts below 200 x 10° cell

counts as defined by ial. In adults,
parison group be when

Types of outcome measures

Primary outcomes

1. Death (all cause)

2. Responses to ART as measured by:
a. Clinical occurrence of new HIV-

S-defining iliness)

b. detectable viral load, as defined
by the trial

c. Time to event S (death or AIDS-defining iliness)

d. count (mean relative change (percent) or

eline, and standard deviation)

[S maintaining an undetectable viral load and/or
e change (percent) or mean absolute change,
e, and standard deviation))

inuing or switching ART due to virologic failure, as defined by the

»

Severe adverse events are reported. If classified according to grade 1 to 4 of the Adverse Event
Toxicity Scale, we report grade 3 and 4 events. Using this scale, grade 1 and 2 denote mild to
moderate symptoms, grade 3 denote serious symptoms and grade 4 denote life-threatening events
requiring significant clinical intervention.
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SEARCH METHODS FOR IDENTIFICATION OF STUDIES
See: HIV/AIDS Collaborative Review Group search strategy.

A. Electronic searches for RCTs
We developed the search strategy with the assistance of the HIV/AIDS Review Group Trials
Search Co-ordinator. We formulated a comprehensive and exhaustive search strategy in an
attempt to identify all relevant studies regardless of language or publication status (published,
unpublished, in press, and in progress). Full details of the Cochrane HIV/AIDS Review Group
methods and the journals hand-searched are published in the section on Collaborative Review
Groups in The Cochrane Library. We combined the RCT strategy developed by The Cochrane
Collaboration and detailed in the Cochrane Reviewers' Handbook (Higgins 08) in combination with
terms specific to initiation of antiretroviral therapy. We limited the date of publication year to 1996
onwards given that ART was not used prior to this year. The search was4 ive and a number of
trial searches were run first as there are no database-specific terms fi lation' of treatment and
so we used many free text terms. This increased the yield and hen earch sensitivity but
reduced the precision. We searched the following electronic dat

1. Journal and trial databases
MEDLINE

This search was conducted on the 4 August 2009 usi
yielded 1389 records of which we identified 42 reco,

strategy outlined in T . This

EMBASE
This search was conducted on the 4 August 2009 using egy outlined in Table 2. This
yielded 547 records of which we identifieg [

Cochrane Central Register of Controlled
This search of CENTRAL, published in Iss
4 August 2009 using the strategy outlined in

ry (2009), was conducted on
ielded 424 records of which we

We searched NLM ] i rategy outlined in Table 4. NLM Gateway
covers abstracts fro ' ' [
AIDS Conference, Confe
Association nternatlonal Congress on Drug Therapy in HIV infection. The

hich 94 records were categorised as Meeting Abstracts and eight

anaging Editor also searched all the abstract records from the
ences: 1st-5th IAS Pathogenesis (2001-2009); 10th-17th IAC (1994-

BHIVA (200 ; 9th European AIDS Society Conference (2001, 2003), using the

), {0, OR ("early" AND "initia*") in any field. This retrieved 89 records from
which we identifiee Ts (we attempted to retrieve full reports for 9 abstract records but only
for the purposes of background literature).

We also attended the International AIDS Society conference held in Cape Town, South Africa in
July 2009 and identified one relevant study presented as a late-breaker study (CIPRAHTO001
2009).

3. Ongoing trials

We searched ClinicalTrials.gov (http://clinicaltrials.gov/) (70 records identified and five for
download) and the Pan-African Clinical Trials Registry (www.pactr.org) for HIV-related records (7
in total) but found no relevant records for download.
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4. Researchers and relevant organizations
We were in close contact with individual researchers working in the field, and policymakers based
in inter-governmental organizations including the World Health Organization (WHO).

5. Reference lists

We also checked the reference lists of all studies identified by the above methods and examined
any systematic reviews, meta-analyses, or prevention guidelines we identified during the search
process for references.

There was some overlap between the search yields above.

B. Electronic searches for cohort studies in resource-poor settin

Two additional cohort studies conducted in resource-poor settings entified from the above

RCT searches.
In addition to the search for the RCTs, we also conducted PUBMED and
EMBASE in which we did not limit the search strategy an string. The
search of PUBMED and EMBASE databases provide djusting for
duplicates 3637 records remained. OU and NS rea dies as
from the abstracts it appeared that these papers cl i e criteria. The full text of the
remaining 50 citations were examined in more detail. udies did not meet the inclusion
criteria. Three met the inclusion criteria. One additional s d been identified from the RCT
searches. Overall, four cohort studies weresi i atic review.
Flow diagram of eligibility process for ohort studies
Citations identified through database

E searching

£ (n=39297)

é [EMBASE=3039; PUBMED=258]

Citations after duplicates removed
.El' (n=3637)
Full-text articles assessed for Full-text articles excluded

. eligibility * (n=47)

Z m=50)

%{n

Additienal citations identified through
RCTs searches
=1}

Cohort studiesincluded
(m=4)

Included
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DATA COLLECTION AND ANALYSIS

Selection of studies

NS and OU read the titles, abstracts and descriptor terms of all downloaded material from the
electronic searches to identify potentially eligible reports. Full text articles were obtained for all
citations identified as potentially eligible and NS and OU independently inspected these to
establish the relevance of the article according to the pre-specified criteria. Where there was any
uncertainty as to the eligibility of the record, we obtained the full article.

NS and UO independently applied the inclusion criteria, and any differences arising were resolved
by discussions with the third reviewer, GR. Studies were reviewed for relevance based on study
design, types of participants, exposures and outcome measures.

Data extraction and management
NS and UO independently extracted data into a standardised da
following characteristics were extracted from each included stu
« Administrative details: Trial identification number; a ; i npublished; year

of publication; number of studies included in pap

details of other relevant papers cited;

form - see The

o Details of the study: study design; type, dur country
and location of study (e.g. higher-income vs. [ untry); informed consent and
ethics approval;

o Details of participants: setting, numbers, relevant e characteristics including CD4
count and viral load;

e Details of intervention: CD4 count & itiated; drug combinations;

additional co-interventions; and
viral load measurements
ors; CD4+ cell counts; adverse

NS and OU indepeng ineg ents of each included trial for risk of bias using a
] 2nce generation, allocation concealment,

), incomplete outcome data, selective

irces of bias. The methodological components of the trials were

ate, inadequate or unclear as per the Cochrane Handbook of

Inadequate stigators described a non-random component in the sequence generation
process suchias the use of odd or even date of birth, algorithm based on the day/date of
birth, hospital or clinic record number

¢ Unclear: insufficient information to permit judgment of the sequence generation process

Allocation concealment

e Adequate: participants and the investigators enrolling participants cannot foresee
assignment, e.g. central allocation; or sequentially numbered, opaque, sealed envelopes.

e Inadequate: participants and investigators enrolling participants can foresee upcoming
assignment, e.g. an open random allocation schedule (e.g. a list of random numbers); or
envelopes were unsealed or nonopaque or not sequentially numbered

¢ Unclear: insufficient information to permit judgment of the allocation concealment or the
method not described
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Blinding
e Adequate: blinding of the participants, key study personnel and outcome assessor, and
unlikely that the blinding could have been broken. Or lack of blinding unlikely to introduce
bias. No blinding in the situation where non-blinding is not likely to introduce bias.
¢ Inadequate: no blinding, incomplete blinding and the outcome is likely to be influenced by
lack of blinding
¢ Unclear: insufficient information to permit judgment of adequacy or otherwise of the blinding

Incomplete outcome data
o Adequate: no missing outcome data, reasons for missing outcome data unlikely to be
related to true outcome, or missing outcome data balanced in numbgr across groups

¢ Inadequate: reason for missing outcome data likely to be related e outcome, with

either imbalance in number across groups or reasons for missi

e Unclear: insufficient reporting of attrition or exclusions

Selective Reporting
¢ Adequate: a protocol is available which clearly state i as the same as
in the final trial report
e Inadequate: the primary outcome differs betwe
e Unclear: no trial protocol is available or ther
selective reporting is present

Other forms of bias
o Adequate: there is no evidence of bi
¢ Inadequate: there is potential bia

fraudulent activity, extreme baseli

s (e.qg. early stopping of trial,

to specific study design)

y or otherwise of other forms
of bias

Measures of treatme
Data analysis was cg (RevMan) version 5.0.15 (2008). Outcome

al suppression) were calculated as a relative

methodologically or clinically comparable, we pooled trial results in a
ed the presence of statistical heterogeneity we combined data using
 formally tested for statistical heterogeneity using the Chi-square
with a 10% level of significance as the cut-off. The impact of any

Subgroup analysis and investigation of heterogeneity

We anticipated statistical heterogeneity due to differences between trials conducted in resource-
constrained compared with resource-rich settings, and planned to present the results according to
this sub-group. However, as only two trials were identified we did not undertake this analysis. We
also planned to present trials of participants co-infected with Hepatitis B or C viruses as a sub-
group, but no such trials were identified.

Sensitivity analysis

We planned to explore the effect of trial quality on the results by excluding those trials where
allocation concealment was unclear or inadequate from the meta-analysis and assessing the effect
of this on the overall results.
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RESULTS

RCT DATA

Description of studies
Two completed trials and two ongoing trials were identified. Full details for each are provided in the
Tables of Included Studies and of Ongoing Studies.

Included studies
The CIPRAHTO001 20089 trial was conducted in Haiti and aimed to directly answer the question of
whether starting ART at CD4 counts between 200 and 350 cells/uL improved mortality and
morbidity significantly more than commencing ART at CD4 count of 200 cells/uL or below. The trial
was conducted in one centre in a resource-poor country and provides th t evidence to date to
determine the optimal time of initiation of ART determined by CD4 co els. The trial began
enrollment in in August 2005 and was stopped early in May 2009.

The SMART 2008 trial included 318 sites in 33 countries and e nced in January
2002 and was stopped early on 10 January 2006 by the Bo i a Viral

Suppression strategy, with an experimental Drug Conse for a sub-set
of those participants within the larger trial who were A n this
review. This analysis was reported as post-hoc an were

this review we report the results only for those ART-na
differs slightly from that of the CIPRAHT001 2009 trial in
cells/pL with starting ART at 250 cells/p

nts. The analysis of the sub-set
ompared starting ART at 350

Excluded studies

Risk of bias in included studies
See Figure 1 and Figure 2 fg ahi on of the risk of bias in both trials.

Allocation

Generation of the ra r and allocation concealment was done
centrally so we judget i ocation concealment to be adequate for the
CIPRAHTO001 2009 and ke ” Neither the method of generation nor the

method of allogatio was clearly reported for the SMART 2008 trial, although blocked

ely to be done by computer. As the analysis reported her is for a

bias from blinding oderate due to the lack of placebo. Similarly in the SMART 2008 trial the
assessors in the end=point committee were blinded to the randomized groups and so we assessed
the risk to be moderate.

Incomplete outcome data

Attrition was low and less than 10% in both trials at the time the trials were stopped. However, we
rated the risk of bias due to incomplete outcome reporting as moderate in both trials as acceptable
statistical survival analysis techniques were used to estimate HIV event distribution over time by
accumulating for staggered enrolment and incomplete discrete follow-up.

Selective reporting
Both trial reports compare favourably with the protocols published on www.clinicaltrials.gov and so
the risk of bias is likely to be low from selective reporting.
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Other potential sources of bias

The CIPRAHTO001 2009 trial was stopped early due to significant benefits in the early ART group.
Although the reported results make use of survival analyses in an attempt to reduce the risk from
bias due to early stopping, we assessed the bias to be moderate because of the early stopping.
The results reported here for the SMART 2008 trial could be susceptible to publication bias as the
analysis of the ART-naive was post-hoc and it is possible that investigators of other trials may not
have conducted post-hoc analyses of similar nested sub-groups within their trials. We assessed
the risk of bias from this as high.

Effects of Interventions

Results were not available for all the outcomes we wished to include e only report those
outcomes which were available in the trials below.

Primary outcome

We combined the mortality data for both trials comparin

Risk of death was reduced by 75% and could be reduc
Cl: 0.11, 0.62; p = 0.002). There was little statistical hete

0.01, df = 1; p = 0.93) with the degree of geneity qua
Analysis 1.1 Death

en 38 to 89% (RR = 0.26; 95%
ity between the trial results (Chi? =
by the 12 at 0%. See Analysis 1.1.

Early ART Stdideferred ART Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
CIPRAHTOO1 20049 B 408 23 408 92 8% 026011, 0.63]
SMART 2008 o 13 1 118 T.2% 0.30[0.01, 7.31]
Total {95% Cl) 539 526 100.0% 0.26 [0.11, 0.62] -
Total events B 24
Heterogeneity: Tau®= 0.00; Chif=0.01, df=1 (P=0.93); F= 0% =IJ 0 IZI=1 1=IZI 1IZIIZI=
Testior overall effect Z= 3.06 (F = 0.002) Favours experimental  Favours control

or both trials although the SMART 2008 trial only contributed one
incident cas analysis. Risk of TB was reduced by 50% in the groups starting ART
early; this was [ significant with the reduction as much as 74% or an increased risk of

between the trial re (Chiz = 1.05, df = 1; p = 0.31) with the degree of heterogeneity quantified
by the 12 at 4%. See Analysis 1.2

Analysis 1.2 Tuberculosis

Early ART Stdideferred ART Risk Ratio Risk Ratio
Study or Subgroup  Events Total Euvents Total Weight M-H, Random, 95% CI M-H, Random, 95% Cl
CIPRAHTOO1 20049 18 408 36 408 95.0% 050 [0.29, 0.67]
SMART 2008 1T 13 i 118 5.0% 2700011, 65.76]
Total {95% Cl) 539 526 100.0% 0.54 [0.26, 1.12] S
Total events 19 36
Heterogeneity: Tau®= 0.06; Chif=1.05, df=1 (P =0.31); F= 4% =IJ 0 IZI=1 1=IZI 1IZIIZI=
Testfor overall effect Z=1.66 (F = 0.10) Favours experimental  Favours control
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Disease progression measured by opportunistic infections:

This outcome was only reported for the SMART 2008 and only four events in total were recorded.
Starting ART at enroliment (when participants had CD4 counts of 350cells/uL) rather than deferring
to starting at a CD4 count of 250cells/uL reduced the risk of disease progression by 70%; this was
not statistically significant with the reduction in risk as much as 97% or an increased risk of up to
185% (RR = 0.30; 95% CI: 0.03, 2.85; p = 0.29). See Analysis 1.3

Analysis 1.3 Disease progression measured by opportunistic disease

Earhy ART Stdideferred ART Risk Ratio Risk Ratio
Study or Subgroup  Events Total BEvents Total Weight M-H, Random, 95% CI M-H, Random, 95% Cl
SMART 2008 1 13 3 118 100.0% 0.30[0.03, 2.88]
Total (95% CI) 13 118 100.0% 0.30 [0.03, 2.85] -~ ———
Total events 1 3

001 0 10 100
Favours experimental  Favours cantrol

Heterogeneity: Mot applicahle
Test for overall effect: Z=1.05 (P = 0.29)

Adverse effects

2008 trial, the adverse events
so it was not possible to extract

Results were only available for CIPRAHTO001 2009.
were not categorized according to the ART-naive partici
data specific to the sub-group included in this review

ce in the number of
independent Grade 3 or 4 adverse events & ndard ART groups when
we conducted an intention-to-treat analysis g al. number of participants
randomised into each group 3 ‘

5 alysing only those participants who actually
commenced ART in the g e authors report a statistically significant
increase in the incideg [ ' ia in the 160 participants who started ART in
i early initiation group (3.4%) (RR = 0.42;

Analysis 1, e30

Earhly ART Stdideferred ART Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
CIPRAHTOO1 2009 31 408 18 408 100.0% 1.72[0.98 3.03]

Total (95% Clj 408 408 100.0% 1.72 [0.98, 3.03] s g

Total events ) 18

Heterogeneity: Mot applicable ID o 051 1=IZI 1DDI
Testfor overall efiect 2= 1.89 (P = 0.08) Favours experimental  Favours cantrol

Analysis 1.5 Grade 'or 4 anaemia Per Protocol analysis

Earhly ART Stdideferred ART Risk Ratio Risk Ratio
Study or Subgroup  Events Total EBvents Total Weight M-H, Random, 95% CI M-H, Random, 95% Cl
CIPRAHTOO1 2008 14 408 13 160 100.0% 0.42[0.20,0.88]
Total (95% CI) 408 160 100.0% 0.42 [0.20, 0.88] -
Total events 14 13
Heterogeneity: Bot applicable 'D.IZI1 DH 1'IZI 1DDI

Testfor overall efiect 2= 2.31 (= 0.02) Favours experimental  Favours cantrol
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GRADE Assessment

Using the GRADE tool, we evaluated the evidence provided by the RCTs and rated this for each
outcome identified as critical or important to determining whether or not to change the current
WHO guidelines for timing of initiation of ART.

For the critical outcomes of death and TB, we rated the quality of the evidence as moderate.
Although the data comes from two RCTs, the data was down-graded to moderate due to the
possibility of publication bias and the fact that the data was obtained from only one high-quality
RCT directly aimed at answering the question combined with data from a sub-group nested within
a larger trial not directly aimed at answering the question. For the critical outcome of disease
progression we rated the evidence as low given that the data was only avaifable from the sub-
group nested within the larger trial.

For the critical adverse events we rated the evidence as moderate
coming from a high-quality trial, we downgraded the quality of t
from one RCT and could therefore be imprecise. |deally additio
improve precision. The important outcomes of sexual tran
response, adherence, tolerance and retention, and HIV sured in
either of the trials.

ase, despite the data

See GRADE table that follows.

10
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Author(s): , Nandi L Siegfried, Ololaken Uthman, George W Rutherford
Date: 2009-09-11
Question: Early ART versus standard or deferred ART (CD4 < 200 or CD4 < 250 cells/pl) for asymptomatic, HIV-infected, treatment naive adults

Settings:

Bibliography: , Siegfried NL, Uthman O, Rutherford GW. Optimal time of initiation for asymptomatic, HIV-infected, treatment naive ad

chrane Database of Systematic Reviews [Year], Issue [Issue].

Quality assessment - Suinmdnylefifindings
No of patients Effect
Early ART versus standard . uality | 'Mmportance
s:lu%?:s Design Limitations | Inconsistency | Indirectness | Imprecision cons(i?:lt:;:ions or deferred ART (CD4 < | control gesl;t'(‘:'; Absolute g y
200 or CD4 < 250 cells/pl) ¢
Death
2 randomised |no serious1 no serious no serious no serious reporting bias? 34 fewer per 1000
trials limitations inconsistency indirectness imprecision 39 (1.1%) (from 17 fewer to MO%QBEQE%E CRITICAL
41 fewer)
A
Tuberculosis
2 randomised |no serious no serious no serious no serious reporting bias®
. O] . . L . o RR 0.54 | 31 fewer per 1000
trials limitations inconsistency indirectness imprecision 5%) :(’,g/85§€)3 (0.26t0 |(from 51 fewer to 8 Mo%%ﬁgm CRITICAL
e 1.12) more)
Disease progression measured by opportunistic disease (follow-up mean 18 months; Opportunistic disease events)
1 randomised |no serious no serious serious® no serious re
. O] . . . o RR 0.30 |18 fewer per 1000
trials limitations inconsistency imprecision 131® (2/151/8) (0.03to | (from 25 fewer to (?_(48(3\;) CRITICAL
27 2.85) 44 more)
Any Grade 3 or 4 adverse event
1 randomised [no serious no serious no serious no report|
. L . ) . RR 1.72 | 32 more per 1000
trials limitations inconsistency indirectness 31/408 (7.6%) zfljo(/)t; (0.981t0 |(from 1 fewer to 90 Mo%%?gm CRITICAL
e 3.03)) more)
Sexual transmission — not measured
0o - : [ e e V000w 0% - : — MPORTANT
Immunologic response - not measured
0 - - - iR = None | 0/0 (0%) (000 (0%)] - - - [IMPORTANT
Adherence/tolerance/retention - not measured
0 - - - - INone | 0/0 (0%) (000 (0%)] - - - IMPORTANT
HIV drug resistance - not measured
0 - - - - gy = None | 0/0 (0%) 000 (0%)] - - - IMPORTANT
Virologic response - not measured
0 - - - INone | 0/0 (0%) 10/0 (0%)] - - - IMPORTANT

we have therefore downgraded the results according|
® This result is a post hoc subset analysis from only one
* The results are from one trial only and therefore were do

dence is therefore not directly able to answer the outcome of disease progression
or imprecision.

11
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COHORT DATA

We found four cohort studies conducted in resource-limited settings that examined the optimal
threshold of CD4 cell count for starting ART (Moh 2007; Badri 2004; Wong 2007; Erhabor 2006).

These are summarized in the Table below.

Table of Included Cohorts

Author [Sample (Age Fem- |Dates |ART |Intervention |Compari|Analysis Main findings
(year) size ale naive |and CD4 son
Country (%) monitoring group
Moh 792 Median | 77 Enrolim [Yes |Zidovuine, CD4 < patients with pre-ART CD4
(2007) (IQR) ent from lamivudine, 200cells/ |Cox ell count <200, at 200-350
Cote =34 Decemb and efavirenz |uL; CD4 and >350 cells/ml, incidence of
d'lvoire (29-40) er 2002. OR 201-350; mortality was 5.0 [95% ClI, 2.6—
patients Zidovudine, and CD4 8.7], 1.7 (95% CI, 0.6-3.8) and
followed lam+indinavir/ri |> 350 .0 (95% Cl, 0.0-3.4]/100
for 18 tonavir. on-years, and incidence of
months CD4 monitored morbidity was 13.3
after every 3 months 9.0-19.1), 9.5 (95%
date of )and 7.9 (95% ClI,
ART person-years,
initiation i .
Badri HAART |Median | 47.7 |{1992- Yes |A non- In those patients on HAART,
(2004) (n=292, |=33 2000 nucleoside the incidence of AIDS was
South No- reverse higher among patients with
Africa HAART CD4 <200 cells/uL (6.9
(n=974) incidence per 100 person-year;
95% CI 3.1 to 13.3) than those
with baseline of CD4 >350
cells/uL (1.4 incidence per 100
person-year; 95% CI1 0.2 to
4.9). The incidence of death
was higher among patients
with CD4 <200 cells/pL (8.9
incidence per 100 person-year;
95% Cl 4.96 to 14.5) than
those with baseline of CD4
200-350 cells/uL (0.9 incidence
per 100 person-year; 95% ClI
frequently if 0.02 to 5.1).
clinically
indicated
Erhabor Stavudine, CD4 < |chi-squared | CD4 lymphocyte count
lamivudine, 200cells/ [analysis response to 48 weeks HAART
and nevirapine. |uL; CD4 was significantly higher in
CD4 counts 201-350; patients initiating HAART at a
monitored and CD4 pre-therapeutic CD4 count of
every 8 weeks |> 350 <200 cells/pl (mean increase of
163 cells/ul) compared to mean
completi increases of 118 and 50
on 48 cells/ul for those initiating at
weeks 200 — 350 and > 350 cells/pl
later in respectively (x2 = 1.80, p <
March 0.05). HIV-related morbidity of
2005. 3% was found among subjects
who initiated HAART with a
pre-therapeutic CD4 count of <
200 cells/ul. High rate of
Stevens-Johnson Syndrome of
15% of patients in trial (results
not available according to CD4
status).
Wong 223 Range |11.7 |Enrollem|yes |Two CD4 Multivariable |With other factors controlled,
2007) =30-49 nt from nucleoside cell Cox pre-treatment CD count <100
Chinese January analogue subgrou proportional |cells/ul was associated with an
in Hong 1997 to reverse hazard increased risk of progression to

12
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Kong

Decemb
er 2002.
Median
follow-up
of 38.6
months
and
study
ended
Decemb
er 2003

transcriptase
inhibitors plus
one protease
inhibitor or
non-nucleoside
analogue.

CD4
monitoring
every 3to 4
months

ps (100,
101-
149,
150—
199,
200-
249,
250-
299,
300-
349
and _
350
cells/ul

regression

new AIDS-defining iliness (ADI)
or death (HR=14.44; 95% CI
1.95 — 106.98) and for death
alone (HR=4.90; 95% CI 1.08 —
22.22).

Three of the four studies provide evidence in clear support of ear
Badri 2004; Wong 2007). Moh 2007 found that incidence of mo

pre-ART CD4 cell count. Badri 2004 also provided evidence
cell count < 200 cells/pL was associated with increased
compared with patients with baseline CD4 cell count >

new AIDS-defining illness or non-accidental death. C

that there is no long-term advantage in CD4+ response

CD4 count of >350 cells/uL rather than at

in the study, all of the deaths occurring in

ML.

of ART (Moh 2007;

< 200 cells/ yL among 100 HIV-

13
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DISCUSSION

Pooled data from one trial of 816 participants and one sub-group analysis of 248 participants
provide moderate evidence that starting ART at CD4 levels higher than 200 or 250 cells/uL
reduces mortality rates in asymptomatic, ART-naive, HIV-infected people. Evidence regarding a
reduction in morbidity is less strong with incidence of severe adverse events appearing low but this
data is available from only one trial and so must be viewed with caution.

Overall completeness and applicability of evidence

Only the CIPRAHTO001 2009 trial directly answered the question of whether starting ART at CD4
levels above 200 cells/uL improves mortality and morbidity compared with the current WHO
guideline recommendations (WHO 2006). The results from the SMART 2008 were from a post-hoc
analysis of ART-naive participants nested within a larger trial which aim provide evidence
regarding treatment interruptions rather than optimal timing of ART. E s reason the evidence
from the SMART 2008 trial must be interpreted with caution. The the CIPRAHT001 2009
trial is compelling and as it is from a trial located in a resource-p, e applicability of
these results to determining a change in WHO guidelines is hight i
trial have yet to be published and must therefore be viewe . is no available

Ideally additional trials would strengthen the nature
identified two ongoing trials (START 2009; NCT00491 f these trials are being

en initiation of ART at CD4 levels
above either 350 cells/uL (NCT00491556 2009) with standards of care

rials will provide useful data to

inform initiating ART at CD4 levels above €
countries, the data will not add to the evide mining'whether initiating ART at
levels above current WHO guidelines is opti iating at CD4 counts < 200

T 2008 trial as this was a post-hoc analysis and as such,
may be g publication bias. This would occur if other trials did not conduct or
ential sub-sets within the original trials. For this reason, the evidence
as rated as moderate or low throughout.

Use of survival analysis which incorporates the results from all those who completed the trial and
who are censored due to loss-to-follow-up or early stopping of the trial, will have reduced the
potential for attrition bias in each trial. This was done in both trials, but survival data was not
available for the sub-set in the SMART 2008 trial. For this reason, in our meta-analysis we present
the proportions at the time of stopping the trial. It is important to note that in a systematic review of
RCTs stopped early for benefit, such RCTs were found to overestimate treatment effects (Montori
2005). When trials with events fewer than the median number (n=66) were compared with those
with event numbers above the median, the odds ratio for a magnitude of effect greater than the
median was 28 (95% CI 11-73) (Montori 2005). Both trials included in our review yielded fewer
than 66 events, and may thus overestimate the treatment effect. However, the magnitude of effect
was consistent across both trials which strengthens the evidence in favour of starting ART earlier
than standard WHO guidelines recommend.
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Potential biases in the review process

We conducted comprehensive searches of both journal and conference databases to ensure all
relevant published and unpublished trials were identified. We did not limit the searches to a specific
language. Our ongoing interaction with the investigator of the CIPRAHT001 20089 trial allowed us
access to preliminary and unpublished data. Given the high profile nature of the intervention and
the complexity of conducting ART initiation trials, it is unlikely that our search strategy failed to
detect existing current trial evidence. Potential bias in the conduct of our review was also
minimised by having two independent researchers extracting data and assessing the
methodological quality of each study. This detailed process allows for a thorough assessment of
trial conduct and an exploration of the possible biases that may be present in each ftrial.

When we pooled data in the meta-analysis we combined the arms from
were slightly different as the analysis of the SMART 2008 sub-set co
levels of 350 cells/uL with starting ART at 250 cells/pL, whereas th

ials although these
starting ART at CD4

by the cohort studies should not
Ts in this review.

A > morbidity and mortality
associated with HIV/AIDS (Sterne 2009; Mo Along 2007). Most recently, the
When To Start Consortium
North America and providg

g combination therapy to a CD4 cell count of
of AIDS and death than starting therapy in the

ky 2009 concluded that earlier initiation of ART in South Africa would
likely reduce morfh d mortality, improve long-term survival, and would be cost-effective.
Another study (Loubigre 2008) from Morocco assessed the cost-effectiveness of HIV treatment
alternatives based on the CD4 T-cell count at the initiation of treatment using data from 286 HIV-
positive individuals. Loubiere 2008 demonstrated a statistical significant difference in mean survival
time between patients with baseline CD4 cell counts < 200 cells/uL compared with those with
baseline CD4 <100 cells/uL (58.8 versus 16.75 months; p<.0001). However, the incremental cost-
effectiveness ratio was 100 times higher for patients who started HAART with CD4 cell count >200
cells/mm3 compared with patients who started HAART with CD4+ T- cell count <100 cells/mm3.
Loubiere 2008 concluded that in the Moroccan context, HAART is more cost-effective when the
CD4 cell count drops to <200 cells/mm?.

Implications for practice
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Implications for research
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CHARACTERISTICS OF STUDIES

Characteristics of included studies

ICIPRAHT001 2009

Methods A single-centred trial which commenced enroliment in August 2005 in a
large clinic providing HIV voluntary counseling and testing to more than
25,000 people a year in Port au Prince in Haiti. The trials was stopped
early on 28 May 2009 by the Data Safety and Monitoring Board.

Follow-up took place monthly and all participants were seen by a clinician.
Retention was encouraged by home visits, 24 h ay on call clinician,
free phone cards, peer counseling by people lj with HIV/AIDS. Median
duration of follow-up was 21 months with a of one to 44 months.

Loss to follow-up was 4.5% (19/408) i group and 4.4%
(18/408) in the deferred ART group,

Participants ' i unt of 200 -

illness, prior ART use,
in the next three months

emales in the STANDARD intervention group.
ART (lamivudine 150mg and zidovudine

Interventions

arison: STANDARD: Start ART (lamivudine 150mg and zidovudine
n a fixed-dose combination twice daily and efavirenz 600mg at

roups received Trimethoprim-sulfamethoxazole prophylaxis and
multi-vitamins and monthly food baskets).

ARY OUTCOME

eath - documented by one of the following: obituary, autopsy report,
hospital death certificate, or contact report documenting verbal
communication with the participant's healthcare provider, family member,
or significant other.

Outcomes

SECONDARY OUTCOME

incidence of TB - HIV infected patients with a cough or other symptoms
suggestive of tuberculosis are routinely screened at the clinic with a chest
radiograph and three sputum smears for acid fast bacilli (AFB) by Ziehl-
Neelsen staining and Mycobacterium tuberculosis culture on Lowenstein
Jensen media. TB case definition was based upon American Thoracic
Society with diagnosis requiring symptoms consistent with tuberculosis
and microbiologic confirmation of disease, or symptoms, a chest
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radiograph consistent with tuberculosis, and a positive response to anti-
tuberculosis therapy.

ADVERSE EVENTS

Information not presented and outstanding at current time.

Notes The National Institute of Allergy and Infectious Diseases (NIAID), part of
the National Institutes of Health, is the study sponsor. NIAID funded the
study through the Comprehensive International Program of Research on
AIDS (CIPRA). Other support came from The Global Fund Against AIDS,
Tuberculosis, and Malaria, Glaxo Smith Kline, Abbott and Fondation
Merieux. The trial was carried out by the Haitian Group for the Study of
Kaposi's Sarcoma and Immune Deficiency Disor (GHESKIO) Centers
in Port-au-Prince, Haiti. The principal investig Jean William Pape,
M.D., the director of the GHESKIO Centers professor of medicine
at Weill Medical College of Cornell Unive
The trial was approved by the Instit d at the GHESKIO
Centres in Haiti and at Cornell U vided Prof Dan
Fitzgerald).

Risk of bias table

\ Item HJudgmentH \

Adequate Yes er-generated random numbers list

sequence rmation provided by Prof Dan

generation?

Allocation Yes ier Science and Technology

concealment? (central randomization) and

ronically (information provided by

Blinding? No standard (deferred) group did not receive a

are clinicians and participants were aware of
nvestigators and members of the protocol
o the data stratified by randomization group.

Incomplete Yes trition was less than 5% in both intervention and comparison

outcome data Qups so risk of bias due to high loss to-follow-up judged as being

addressed?

e Qf selomive Ve Compdres favourably with protocol on www.clinicaltrials.gov

reporting?

Free of other No Stopped early but used survival analysis to overcome effects of

bias? attrition.

ISMART 2008 '

Methods

The trial included 318 sites in 33 countries and enroliment commenced in
January 2002 and was stopped early on 10 January 2006 by the Board.
The trial compared a Viral Suppression (VS) strategy, with an
experimental Drug Conservation (DC) strategy. The results for a sub-set
of those participants within the larger VS-DC trial who were ARV
treatment-naive are included in this review. This analysis was reported as
post-hoc and included a group of participants who were either ART-naive
or who had received ART and ceased to take it 6 months prior to
enrollment. For this review we report the results only for those ART-naive
participants.
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Routine visits occurred at 1 and 2 months, every 2 months thereafter for
the first year, and every 4 months in subsequent years. Visits included
clinical assessments, and samples were obtained for measurement of
CD4 cell count and plasma HIV RNA level. At baseline and annually, a
12-lead electrocardiogram was obtained, and data were electronically
transmitted to a central reading facility for assessment of silent myocardial
infarction.

Median period of follow-up was 18 months for entire RCT and for the sub-
set (including those participants who had received ART 6 months earlier).
Follow-up is not reported specifically for the ART-paive participants only.

Participants

5.472 HIV-infected participants with CD4 ¢ nt > 350 cells/uL were
randomly assigned to VS or DC.

Additional criteri C alysis were that participants
were antiretrovi
We report the re ~
Median age was 3 : i uppression group and 40
years.in.the ART-ng

seline y - he ART-naive VS group and 441 cells/ul
RT-nai

Interventions

- *the Viral Suppression strategy available
pviral regimens were to be used in an uninterrupted manner with
maximal and continuous suppression of HIV replication.

dic use of antiretroviral therapy according to CD4+ count thresholds:
e of antiretroviral therapy was deferred until the CD4+ count

ased to less than 250 cells per cubic millimeter, at which time
retroviral therapy was to be initiated (or reinitiated) and continued until
e CD4+ count increased to more than 350 cells per cubic millimeter.

The protocol also permitted ae initiated (or reinitiated) if symptoms of
disease from HIV infection (e.g., oral thrush) developed or the percentage
of CD4+ lymphocytes (CD4+ percentage) was less than 15%. On
confirmation that the CD4+ count was more than 350 cells per cubic
millimeter, antiretroviral therapy was to be stopped and then resumed
when the CD4+ count was less than 250 cells per cubic millimeter.

The sub-set of 477 participants were those participants who were
treatment-naive or not on ART for greater than 6 months. Of these 131
were ART-naive in the Viral Suppression Group and 118 in the Drug
Conservation Group. We report the results for this group.
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Outcomes 1. Primary outcome:
a. Death or Opportunistic Disease
2. Secondary outcomes:

a. Death from any cause

b. Opportunistic Disease (fatal or non-fatal)

c. Serious non-AlDS events (major cardiovascular, renal, or
hepatic disease, and non-AIDS cancers, and deaths from non-
OD causes)

d. Composite outcome of b. and c.

3. Adverse effects:

a. Grade 4 adverse events (not including opportunistic disease)
or death from any cause. Grade 4 advegse events were
defined as potentially life-threatenin ptomatic events
requiring medical intervention, ac g to the toxicity table of
the Division of AIDS of the NI a on lower-grade toxic
effects were not collected.

Notes The study was approved by the instj rd at each site,
and written informed consent wa ipants.
Risk of bias table
\ Item HJudgment”
FEqEis I EEY Stratified according to clin ith the use of permeated blocks
sequence .
) er-generated
generation?
Allocation Unclear
concealment?
Blinding? No ware of treatment assignments.
eath or Opportunistic Disease, an end-point
viewed the events classification unaware of
G EiE e ow-up of subset of 477 and median follow-up
outcome data
addressed?
Free of selective |jUnclear mpares favourably with protocol on www.clinicaltrials.gov but
reporting? mes not clearly reported in the online protocol (possibly due to
istration on the registry prior to World Health Organization
20 item minimum dataset criteria for prospective trial
registration). We will need to contact investigators to confirm
eported outcomes conform to those in protocol.
Free of other No Stopped early but acceptable statistical stopping rules applied to
bias? reduce effects of attrition bias. An O'Brien-Fleming boundary and the
Lan-DeMets alpha spending function was used to determine
whether to terminate the trial early. The results reported here are not
free of bias as the analysis of the ART-naive was post-hoc and it is
possible that other studies may not have conducted similar post-hoc
analysis so there is a threat of publication bias.

Characteristics of excluded studies

[Erhabor 2006

Reason for exclusion

Although the text of the article refers to randomizing patients, email
communication with the first author confirmed that this is a stratified
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Hcohort study and not a RCT

Characteristics of ongoing studies

INCT00491556

\Study name

|[Early initiation of HAART

Methods

This is a randomized, proof of concept study of youth 18- 24 years of age
with confirmed HIV after age 9 with CD4+ T cells above 350 cells/mm3
who are randomized 3:1 to begin HAART consistigig of TDF/FTC/ATVI/r
(preferred), AZT/3TC/ATV/r, or other recomme NRTI backbone with
ATV/r upon entry or to begin treatment und ent DHHS guidelines.
Subijects in the experimental group who irologic control by week
24 and maintain good control through then de-intensify to

the standard care arm will begin i TV/r (preferred),
AZT/3TC/ATVIr, or other reco i
according to current DHHS

Participants

Age 18 yrs and 0 days to
>350/mm3 as determined b ve measures within 6 months
of entry, with second measure ected at pre-entry. Infected with
HIV after age 9

Interventions

Experimental:
Subjects in the e
TDF/FTC/ATV/r (P 3 or other recommended NRTI
backbone with AT gin treatment under current
DHHE8@uidelines. St mental group who achieve

i s 4 and maintain good control through 48 weeks
V/r alone and will be followed for an additional

/ATV/r (preferred), AZT/3TC/ATVI/r, or other recommended
ased HAART regimen according to current DHHS standard of

apy when the CD4+ T cell count drops below 350 cells/mm3
er clinical criteria necessitating treatment as determined by the site
an occur.

Outcomes

ary Outcome:

ility to maintain or enhance HAART-associated quantitative changes in
CD4+ T cell percentages achieved during HAART following therapy de-
intensification to ATV/r in adolescents and young adults who began
treatment prior to meeting DHHS guidelines.

Secondary Outcomes:

¢ Quantitative and qualitative changes in T cell subsets percentage
in those initiating HAART prior to current guidelines followed by
de-intensification and in subjects initiating HAART by current
DHHS guidelines

¢ Ability to maintain decreases in T cell activation achieved during
HAART following therapy de-intensification

¢ Ability to maintain virologic control following de-intensification in
adolescents treated with HAART prior to meeting DHHS
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guidelines

o Impact of early HAART initiation on thymic output

o Determine the emergence of drug resistance in subjects who fail
therapy de-intensification

o Evaluate the safety of initiating ART prior to significant CD4+ T
cell loss with respect to emergence of drug associated toxicity and
drug resistance

e Monitor prevalence of genotypic drug resistance within an ARV
naive or minimally exposed adolescent and young adult
population; evaluate the associations of subject demographic and
clinical variables with presence of genotypic mutation

\Starting date

|October 2007

\Contact information

\Notes

|

ISTART 2009

\Study name

Methods

Participants

re infected with HIV, have CD4+
3, and who have never had

Interventions

Outcomes

g resistance and transmission risk behavior

Change in neurocognitive function (in a subset of participants)
Obtain a whole blood sample from which DNA will be extracted to
study validated genetic variants that determine the risk of the
various primary and secondary outcomes assessed in START (in
a subset of participants)

Evaluate understanding of study information and satisfaction with
the consent process among START participants, after receiving
information from either a standard or a concise consent form (at a
subset of sites)

e Large and small artery elasticity (in a subset of participants)

\Starting date

[March 2009

\Contact information

HUniversity of Minnesota (James D. Neaton, Ph.D/Principal Investigator)

\Notes

INCT00867048
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ADDITIONAL TABLES
Table 1: Search strategy for PUBMED
\Search ||Hits |
[#5][Search #1 AND #2 AND #3 AND #4 Limits: Publication Date from 1996 to 2009 1389 |
Search "THERAPY INITIATION" OR "TREATMENT INITIATION" OR "DRUG
THERAPY INITIATION" OR"WHEN TO START" OR "EARLY INITIATION" OR DRUG 71826
—|/ADMINISTRATION SCHEDULE[MeSH Terms] OR "DRUG ADMINISTRATION —
SCHEDULE"
Search Antiretroviral Therapy, Highly Active[MeSH] OR Anti-Retroviral Agents[MeSH]
OR Antiviral Agents[MeSH:NoExp] OR ((anti) AND (hiv[tw])) OR antire
((anti) AND (retroviral*[tw])) OR HAART[tw] OR ((anti) AND (acquire 99790
immunodeficiency[tw])) OR ((anti) AND (acquired immunedeficien YOR ((anti) |
AND (acquired immuno-deficiency[tw])) OR ((anti) AND (acquir:
deficiency[tw])) OR ((anti) AND (acquired immun*) AND (def
Search (HIV Infections[MeSH] OR HIV[MeSH] OR hiv[tw iv-2*[tw]
OR hiv1[tw] OR hiv2[tw] OR hiv infect*[tw] OR human |
human immunedeficiency virus[tw] OR human imm
immune-deficiency virus[tw] OR ((human immun* 247596
acquired immunodeficiency syndrome[tw] OR a E—
syndrome[tw] OR acquired immuno-deficiency sy acquired immune-
deficiency syndrome[tw] OR ((acquired immun*) AN cy syndrome[tw])) OR
"sexually transmitted diseases, viral"[
Search randomized controlled trial [pf} © ini I [pt] OR randomized
controlled trials [mh] OR random alloca ethod [mh] OR
single-blind method [mh] OR clinical tria i R ("clinical trial"
[tw]) OR ((singl* [tw] OR doubl* [tw] OR t AND (mask* [tw] OR 3130518
blind* [tw])) OR ( placebo [ [tw] OR research
design [mh:noexp] OR ative OR evaluation studies [mh] OR follow-
up studies [mh] OR gios ive studi R control* [tw] OR prospectiv* [tw] OR
volunteer™ [tw]) N@ h])
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Table 2: Search strategy for EMBASE

#4

#2

#1

\Search

immunodeficiency':ab OR 'anti acquired immun

|Hits |

[#5]#1 AND #2 AND #3 AND #4 1838 |

random*:ti OR random*:ab OR factorial*:ti OR factorial*:ab OR cross?over*:ti OR

cross?over:ab OR crossover*:ti OR crossover*:ab OR placebo*:ti OR placebo*:ab OR

(doubl*:ti AND blind*:ti) OR (doubl*:ab AND blind*:ab) OR (singl*:ti AND blind*:ti) OR

(singl*:ab AND blind*:ab) OR assign*:ti OR assign*:ab OR volunteer*:ti OR 751,259

volunteer*:ab OR 'crossover procedure'/exp OR 'double-blind procedure'/exp OR

'single-blind procedure'/exp OR 'randomized controlled trial'/exp OR allocat*:ti OR

allocat*:ab AND [1990-2009]/py

'drug administration schedule'/exp OR 'when to start' OR 'drug therapy jnitiation' OR 478 436

'treatment initiation' OR 'therapy initiation' AND [1990-2009/py ’

'human immunodeficiency virus vaccine'/exp OR 'anti human im eficiency':ti OR

‘anti human immunedeficiency':ab OR 'anti human immunodefi i OR 'anti

human immunodeficiency':ab OR 'anti human immuno-deficj . ti human

immuno-deficiency':ab OR 'anti human immune-deficiency.:ti [ immune-

deficiency':ab OR 'anti acquired immune-deficiency':ti

deficiency':ab OR 'anti acquired immunedeficiency':tj

immunedeficiency':ab OR 'anti acquired immuno 369 711

OR 'anti human immunodeficiency virt
‘antivirus agent'/exp OR 'highly active 2 D [1990-2009]/py
'human immunodeficiency virus infection gunodeficiency virus'/exp

OR 'b cell lymphoma'/exp QRehi ‘ iv-1"ti 'hiv-1":ab OR 'hiv-2"ti

: "ti OR 'human immunodeficiency
OR 'human immunedeficiency virus':ab
immune-deficiency virus':ab OR
uno-deficiency virus':ab OR
acquired immunodeficiency
syndrome':ti OR 'acquired immuno-
acquired immune-deficiency syndrome':ti OR 'acquired
b OR 'acquired immunedeficiency syndrome":ti OR

virus':ab OR 'huma
OR 'human immug

gme':ab AND [1990-2009]/py

275,043
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Table 3: Search strategy for CENTRAL

\Search HHits \
(HIV INFECTIONS) OR HIV OR HIV OR HIV-1* OR HIV-2* OR HIV1 OR HIV2 OR (HIV
INFECT*) OR (HUMAN IMMUNODEFICIENCY VIRUS) OR (HUMAN
IMMUNEDEFICIENCY VIRUS) OR (HUMAN IMMUNO-DEFICIENCY VIRUS) OR
(HUMAN IMMUNE-DEFICIENCY VIRUS) OR ((HUMAN IMMUN*) AND (DEFICIENCY

#1|VIRUS)) OR (ACQUIRED IMMUNODEFICIENCY SYNDROME) OR (ACQUIRED 6956
IMMUNEDEFICIENCY SYNDROME) OR (ACQUIRED IMMUNO-DEFICIENCY
SYNDROME) OR (ACQUIRED IMMUNE-DEFICIENCY SYNDROME) OR ((ACQUIRED
IMMUN*) AND (DEFICIENCY SYNDROME)) OR (VIRAL SEXUALLY TRANSMITTED

| |IDISEASES), from 1996 to 2009
"THERAPY INITIATION" OR "TREATMENT INITIATION" OR "DRUG

#2|INITIATION" OR "WHEN TO START" OR "EARLY INITIATION" O 14455

| |/ADMINISTRATION SCHEDULE", from 1996 to 2009
"Highly Active Antiretroviral Therapy" OR "Anti-Retroviral Ag ti) AND (hiv))

OR antiretroviral* OR ((anti) AND (retroviral*)) OR HAART i

#3|immunodeficiency)) OR ((anti) AND (acquired immuned 3092
(acquired immuno-deficiency)) OR ((anti) AND (acqui ((anti)

|__JAND (acquired immun*) AND (deficiency)), from 1

[#4][(#1 AND #2 AND #3) 424 |

Table 4: Search strategy for NLM Gate

Search Search Items

Number Found

#10 | Search: #8 AND #9 12666 |

Search: Antiretrovirg 2[MeSHJ"@GR Anti-Retroviral
"NoExp] OR ((anti) AND (hiv[tw])) OR
al*[tw])) OR HAART[tw] OR ((anti) AND
#9 i) AND (acquired 123249
: ired immuno-deficiency[tw])) OR
((anti) AND (3 w])) OR ((anti) AND (acquired
immun*)
13599 |
OR #5 OR #6 86724 |
TION SCHEDULE[MeSH] OR "DRUG 70915
12948 |
ERAPY INITIATION" 1126 |
#3 | ENT INITIATION" |2581 |
#2 || Search: "RHERAPY INITIATION" 1710 |
Search: ((HIV Infections[MeSH] OR HIV[MeSH] OR hiv[tw] OR hiv-1*[tw] OR
hiv-2*[tw] OR hiv1[tw] OR hiv2[tw] OR hiv infect*[tw] OR human
immunodeficiency virus[tw] OR human immunedeficiency virus[tw] OR human
immuno-deficiency virus[tw] OR human immune-deficiency virus[tw] OR
#1 ((human immun*) AND (deficiency virus[tw])) OR acquired immunodeficiency 352167

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]))

* Of the 2666 records, 94 were identified as Meeting Abstracts and these were the records
searched.
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APPENDIX: TB AND HIV COINFECTED POPULATIONS

Included studies (one unpublished abstract retrieved manually)

SAPIT 2009

Unpublished data only

* Karim SA, Naidoo K, Grobler A, Padayatchi N, Nair G, Bamber S, Pienaar J, Friedland G, EI-Sadr
W, Karim QA. Initiating ART during TB treatment significantly increases survival: results of a
randomized controlled clinical trial in TB/HIV co-infected patients in South Africa. 16th Conference
on Retroviruses and Opportunistic Infections 2009;Feb 8-11(5): abstract no. 36a.

Figure. Search results, TB and HIV When to Start systematic review

Timing of ART in patients being treated for TB

Comprehensive
database
search results

n=1024

Two authors screened
all abstracts

References excluded as irrelevant or
not addressing the research question
{e.g. animal studies, news reports etc.)

n=1011

Full text articles
obtained for closer review

4 \}

n=13

Studies selected for inclusion

sncuffiloo

Methods Atlliple-arm, randomized trial conducted in Durban, South Africa.

E ement began on 28 June 2005 and the last patient was enrolled on
1 ly 2008. The trial was stopped early in September 2008 for safety
iSslies.

5 patients were enrolled.
Inclusion criteria:

Male of Female

HIV positive

18 years or older
Smear-positive pulmonary TB

Interventions For each arm the ARV treatment comprised once-a-day didanosine,
lamivudine and Efavirenz combination.

Integrated Arm 1: ARV started within 4 weeks of TB treatment
Integrated Arm 2: ARV started within 4 weeks after starting TB treatment
Sequential Arm 3: ARV started in first 4 weeks after completion of TB
treatment [6 to 8 months]

n=0

Participants

Outcomes PRIMARY:
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All-cause mortality at 18 months after initiation of ART

SECONDARY:
ADVERSE EFFECTS:

Notes The study is not complete but the Sequential arm was stopped in
September 2008 when the mortality rate was noted to be two and a half
that of the Integrated arm

Risk of bias table

Item JudgementDescription

Adequate Yes Computer-generated random blocks of 3 and 6; no stratification

sequence

generation?
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concealment? strips so once open, cannot be closed

Blinding? No Participants and providers were not

Assessors of death were made b nt verification by
death certificate (1); hospital re rer or relative report
(23)

Incomplete Unclear Approximately 25% loss

outcome data minimise effects of atti orted here

addressed? comprises about 60 expected

to be acrrued at the

Free of selective |Yes

reporting?
Free of other No rotocol stated to to use O’ Brien
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GRADE Table

Question: Integrated versus sequential initiation of ART for HIV in people co-infected with TB

Settings:

Bibliography: . Optimal initiation of ART for HIV in people co-infected with TB. Cochrane Data

blSystematic Reviews [Year], Issue [Issue].

Quality assessment

Summary of findings

No of patients Effect
No of Other piediaociyersuz Relative Quality IR
. Design Limitations | Inconsistency | Indirectness |Imprecision . . sequential initiation | control 5 Absolute
studies considerations of ART (95% ClI)
All-cause mortality (Hospital reports, death certificates, and verbal report from carers)
1 randomised |no serious no serious no serious serious’ none 27/213 6 68 fewer per 1000 PE®0
trials limitations inconsistency indirectness 429 (5.8%) (12.7%) (0. (from 29 fewer to 93 MODERATE CRITICAL
e 0.7 fewer
TB treatment successful
1 randomised |no serious no serious no serious serious’ none 44 1000
trials limitations inconsistency indirectness 121/165 | RR 1.06 more per ®BDO
o .
.9%) (73.3%) |(0.95 to 1.18) (from 37n:§\r/\ée)zr to 132 MODERATE CRITICAL
Incidence of IRIS
1 randomised |no serious no serious no serious serious’ 84 more per 1000
. o . ) L 8/213 RR 3.23 SDD0
trials limitations inconsistency indirectness 12.1%)‘ o (from 21 more to 213 CRITICAL
(3.8%) |(1.56 to 6.67) more) MODERATE
ART adherence > 95% pill count
1 randomised |no serious no serious no serious none
. L . ) L 35 more per 1000
trials limitations inconsistency indirectne o 115/132 RR 1.04 @ODO
311/344 (90.4%) (87.1%) [(0.96 to 1.12) (from 35n:§\r/$r to 105 MODERATE IMPORTANT]
Viral load < 1000 at 12 mnths
1 randomised |no serious no serious v 72/90 RR 1.14 112 more per 1000 ODDO
trials limitations inconsistency 201/221 (91% (80%) |(1.02 to 1.27)| (from 16 more to 216 [MODERATE|{IMPORTANT
(91%)

" The results are from one trial only which was stg
2 The trial presentation has a hazard ratio = 0.4

more)

interpreted with caution
ich is very similar to the RR obtained here
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