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UCSF/WHO Systematic Review

Monitoring strategies for guiding when to switch first-line
antiretroviral therapy regimens for treatment failure among adults
and adolescents living with HIV in low-resource settings

BACKGROUND
One of the critical clinical decisions made in antiretroviral therapy (ART) is the jon on when to
switch from one regimen to another for treatment failure. This is a complex sion Which requires
consideration of multiple factors including: (1) what type of monitoring (e. unologic, virologic) is
available to provide information to guide switching, (2) establishing crit atment failure (e.g. viral
load >10,000 copies/ml), (3) deciding how to integrate criteria (e.g. cli
making a decision and, if possible, follow-up and monitoring to de ee Figure 1 and
Appendix 1).
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The initial step in this model of deciding when to switch is determining what type of monitoring for guiding
when to switch is available and appropriate. This review will seek to find and summarize evidence on
monitoring strategies for guiding when to switch first-line regimens among adults and adolescents living
with HIV in low-resource settings to assist with updating the 2006 WHO ART guidelines.’
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OBJECTIVE

To assess different monitoring strategies for guiding when to switch antiretroviral therapy (ART)
regimens for first-line treatment failure among adults and adolescents living with HIV in low-resource
settings.

METHODS
We followed standard Cochrane systematic review methodology and created standard GRADE evidence
profiles.

Study inclusion criteria

¢ Study must evaluate a monitoring intervention/strategy that helps guide w,

o Randomised controlled trials

¢ Observational studies (cohort and case-control) which included com

o Systematic reviews and meta-analyses

¢ Cost-effectiveness/modelling studies were retained as articles
evidence with the intent to summarize these in narrative for

to switch ART

Study exclusion criteria

o Letter, editorial, non-systematic review, observationa#'st
sectional study design or descriptive studies

¢ Studies evaluating ART in patients failing more than 1 regime

¢ Studies evaluating substituting rather than gwitching ART (as de
substituting is for toxicities and usually invo ingle drug change itch is due to clinical,
immunologic or virologic failure).

Population
¢ Adolescents and adults living with HIV failing or
regimen

Types of interventions
This review looked for arisons of monitoring strategies (Table 1).
However, comparisons of p defined in PICO (Population, Intervention,
Comparator, Outcome forma tion of interest) tables by organizers’ consensus
included clinic [ ic, i [ irologic, clinical + immunologic vs virologic, effect of

of interest for guiding when to switch.
Switch guided by...

Monitoring Strategy A vs. Monitoring Strategy B

Clinical | gic + Virologic Clinical £ Immunologic * Virologic +

ther Monitoring b Adherence + Other Monitoring

@While other potential madfitoring strategies were postulated including other laboratory tests such as hemoglobin, targeted viral
load monitoring, resistance monitoring, etc, this category was deliberately left undefined so that the review would be inclusive.

Outcomes of interest

Primary Outcomes (Critical)

1) Mortality

2) Morbidity-CDC AIDS-defining illness and/or WHO Stage IV

3) Virologic failure-pre-defined concentration of HIV-1 RNA, typically >400 or 500 copies/mL
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4) Immunologic response-geometric mean or median increase in CD4 cell count from baseline

5) Unnecessary switch-participant switched while virologically suppressed

6) Severe adverse events-severe adverse events were classified according to grade 1 to 4 of the
Adverse Event Toxicity Scale (Division of AIDS, NIH) where possible and reported as the proportion of
participants that experienced grade 3 and 4 clinical and laboratory adverse events. Using this scale,
grade 1 and 2 denote mild to moderate symptoms, grade 3 denotes serious symptoms and grade 4
denotes life-threatening events requiring significant clinical intervention.

Secondary Outcomes (Important)
1) Development of antiretroviral resistance-genotypic resistance only
2) Missed virologic failure-participant not identified while virologically faili
3) Switch to second-line

Search Methods
We used the HIV/AIDS Cochrane Collaborative Review Group search
comprehensive and exhaustive search strategy in an attempt toddentify ies regardless of
language or publication status (published, unpublished, in prg
Cochrane HIV/AIDS Review Group methods and the jour
Cochrane Library in the section on Collaborative Reviey
(http://www.mrw.interscience.wiley.com/cochrane/clabout/art .html). We combined the

randomized controlled trial (RCT) strategy developed by The ane Collaboration and detailed in the
Cochrane Reviewers' Handbook in combination with terms speci reatment failure and switching

antiretroviral therapy regimens.?

Limits. The searches were performed without
limited to human studies published from 1995 (

age. The searches were
ation ART era) to July 20009.

e MEDLINE
e EMBASE

e Pan-African Clinical"Trials Registry (www.pactr.org)

Researchers and relevant organizations. We contacted individual researchers working in the field,
such as the AIDS Clinical Trials Group, and policymakers based in inter-governmental organizations
including the Joint United Nations Programme on HIV/AIDS (UNAIDS) and WHO to identify trials either
completed or ongoing.

Reference lists. We checked the reference lists of all studies identified by the above methods and
examined the bibliographies of any relevant systematic reviews, meta-analyses, or current guidelines we
identified during the search process.


http://www.pactr.org
http://www.mrw.interscience.wiley.com/cochrane/clabout/articles/HIV/frame.html
http://clinicaltrials.gov/
http://www.controlled-trials.com/
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Search Terms
The following search string was used for MEDLINE:

Search #13 AND #17 AND #21 NOT (animals [mh] NOT human [mh]) Limits: Publication Date from 1995 to
2009

‘Search TREATMENT FAILURE

Search #14 OR #15 OR #16

‘Search (DRUG MONITORING) OR (THERAPEUTIC DRUG MONITORING)

Search VIRAL LOAD

‘Search CD4 LYMPHOCYTE COUNT

Search #11 AND #12

Search Antiretroviral Therapy, Highly Active[MeSH] OR Anti-Retroviral
Agents|[MeSH:NoExp] OR ((anti) AND (hiv[tw])) OR antiretroviral*[tw]

human immuno-deficiency virus[tw] OR human immune-deficienc
(deficiency virus[tw])) OR acquired immunodeficiency syndrome[tw]
syndrome[tw] OR acquired immuno-deficiency s
((acquired immun*) AND (deficiency syndrome|[t

w] OR ((human immun*) AND
uired immunedeficiency
une-deficiency syndrome[tw] OR
ig€ases, viral"[MH]

We used a similar strategy with minor modificatia 95%2009), the Cochrane Controlled
Trials Register, which contains mainly reference i ised controlled trials and
controlled clinical trials in health care, and Gatewa

which contains conference ab for conference abstract searching and clinical trials

Interventions ¢
regimen, frequency
Outcome details: mertality, clinical disease progression (AIDS and non-AIDS events), treatment
response (CD4 recOvery and viral load response), adherence, resistance, adverse events, frequency of
switching, time to switch, if patient not switched when meeting criteria what was done (e.g. adherence
intervention), unnecessary switches, missed failures.

imcal, immunologic, virologic and/or other monitoring strategy for switching
onitoring

Data analysis and presentation of findings

We used Review Manager 5 provided by Cochrane Collaboration for statistical analysis and GradePro
software to produce Grade Evidence Profile tables.®*
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Dichotomous outcomes for effect were summarized in terms of risk ratios (RR) and numbers needed to
treat (NNT) with 95% confidence intervals. Time to event outcomes were summarized in terms of hazard
ratios (HR) with 95% confidence intervals. Observational studies and randomized trials were evaluated
separately.

Heterogeneity among trials was examined using the chi-square statistic with a significance level of 0.10
and the I-squared statistic. The I-squared estimate greater than 50% was interpreted as indicating
moderate or high levels of heterogeneity and its causes were investigated. Where heterogeneity
persisted, we presented results separately, if appropriate, and reported reasons for persistence. Where
appropriate, we statistically pooled the outcomes and examined the differences Between the two models

applicable, and presented in GRADE tables.
Subgroup analysis

sub-groups.

Publication bias
Assessment of publication bias was performed through fi
studies did not allow for any definitive conclusions. Pu

individual studies across 6 domains: sequence i alment, blinding, incomplete
outcome data, selective outcome reporting, and oY

Observational studies were as i ias using the above criteria in Table 9 and also the
Newcastle-Ottawa Quality ee Appendix 4).° The NOS is a validated scale

main areas: selectio g ili [ study groups and ascertainment of exposure or
outcome.

across studies
evidence was assessed with the GRADE approach (see
>e for each outcome as, “the extent to which one can be

ect or a§sociation is close to the quantity of specific interest”.? The quality

a body of evidence include a large magnitude of effect, if all plausible
e a demonstrated effect, and if there is a dose-response gradient.

increase the qualit
confounding would re
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RESULTS

Search outcomes

From the search strategy, 2,361 titles were initially
identified (see figure). LC performed an initial screen of Potentially relevant titles Identified
these titles and abstracts, removing all titles which were during inital search (N=2361)
clearly not fitting inclusion criteria or which met exclusion
criteria, e.g. reviews, letters, clearly off topic studies. This

initial screen resulted in 164 titles remaining. LC and EH > Srretning process (Ne2197)
then independently conducted the selection of potentially
relevant studies by scanning the titles, abstracts, and
descriptor terms of all downloaded material from the Titles and abstracts retained
electronic searches for these 164 studies. Irrelevant far CataSec srelimtian Feltt
reports were discarded, and the full article was obtained
for all potentially relevant or uncertain reports. LC and EH Titles excluded during detalied
independently applied the inclusion criteria. JH acted as screening process (N=159)
arbiter where there was disagreement. Studies were i

reviewed for relevance, based on study design, types of
participants, exposures and outcomes measures. Fina
where resolution was not possible because further
information was required, the study was allocated to the Figure: Flow diagram of citations during
list of those awaiting assessment. Attempts to contact search process.

authors to provide further clarification of data

Publications meeting eligibilty for
Inclusion In the systemaﬂc review I:N=5F

Search yield
In total we |dent|f|ed 3 randomlzed trials and 2 OBservatlo i€ ith comparators for data
dentified, and 8 cost-

(2008, abstract only)® is a three-arm randomized trial of the utility
] cal and immunologic (weekly home visits and CD4 cell counts
, apd V|roIog|c monltorlng (weekly home VISI’[S and CD4 cell

Therapy in Africa (D.A.R.T.) (2009, abstract only)’ is a randomized
onitoring (chemistry, full blood count, and CD4 cell count every 12 weeks)
versus clinical mo Il blood count and chemistry only returned if clinically indicated, CD4 never
returned). It was condugted in Uganda and Zimbabwe and randomised 3316 total patients enrolled in
2003 to 2004 who were followed for a median of 4.9 years. The primary outcome was new WHO stage 4
event, death, or serious adverse event.

Randomized Trials-Excluded

Haubrich (2001)2 is a randomized study of frequent VL (at baseline and every 2 months) compared to
infrequent VL monitoring (at baseline and twice yearly). It was conducted by the California Collaborative
Treatment Group (CCTG) and consisted of 206 patients enrolled from 1996-1997. Patients were
randomized (1.5:1) and the primary outcome was HIV RNA reduction at six months. We decided to
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exclude this study because it was comparing effects of different frequencies of one type of monitoring
rather than comparing one distinct monitoring strategy to another.

Observational studies with comparators-Included

Braitstein (2006)° or ART-LINC 2006 is a multicohort study of 30 ART programs in Africa, Asia, South
America, Europe, and North America. This study was primarily intended to compare mortality of ART-
naive HIV-infected persons in the first year of ART between low-income (n=4810) and high-income
countries (n=22,217). However, a substudy analysis compared mortality between,Jow-income ART
programs with and without routine monitoring of virologic response. Routine ing was not defined
in the paper.

Egger (2009)" or ART-LINC 2009 is a multicohort study of 17 ART p
comparing programs with (n=7) and without (n=10) routine VL monit
between 3 and 9 months after starting ART in at least 50% of pati

low-resource settings
e measurement
e collaboration as

d’Ivoire. Several strategies were compared i : cotrimoxazole prophylaxis
alone; (c) cotrimoxazole and ART only; (d) co , g to both guide ART
starting and stopping criteria. The ICER for inclugir [ 1,180 (compared to GDP of
$708) and thus cost-effective.

S in a low-resource settings. Five strategies were
boratory markers of HIV other than positive

without any
serology; (c) ART plus te count; (d) AR

count plus VLs. This s

s or (b2) monitoring CD4 cell count and VL every 3 months. The ICER
for the 6 ma tegy (b1) was $7,860 (compared to GDP per capita of $4900 in 2005)

Bendavid (2008) -effectiveness analysis of HIV monitoring strategies in southern Africa. Three
main strategies were ¢@mpared: (a) symptom-based monitoring; (b) CD4-based monitoring; (c) CD4 and
VL-based monitoring#CD4-based monitoring (b) was found to result in a gain in life expectancy (6.5
months) at a discounted lifetime cost ($464) if threshold for starting ART was 200 cells/ul and there was
additional benefit if the threshold was raised to 350 cell/ul. CD4 and VL-based monitoring (c) had an
ICER of $5,414 which was not clearly cost-effective and noted to be highly dependent on test prices and

rates of virologic failure.

Phillips (2008)'® is a computer simulation model of different monitoring strategies to decide when to
switch for patients on ART in LRS. Several switching strategies were compared: (a) VL >500; (b) VL
>10,000; (c) New WHO stage 3/4; (d) CD4 decline from peak; (e) current CD4 decline; (f) multiple WHO
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stage 3 events/new WHO stage 4 even; (g) new WHO stage 4 event. No cost-effective benefit was seen
for CD4-based strategies (d and e), and VL-based strategies had cost per life-year gained of $1,500 (a)
and $4,011 (b) and were deemed by the others to be unlikely to be cost-effective in most low-resource
settings.

Bendavid (2009)" is a cost-effectiveness analysis of increasing the number of ART regimens in low-
resource settings. Two main strategies were compared to the current WHO regimen and both were
analyzed with CD4 cell count monitoring alone or with CD4 and VL monitoring available: (a) initial triple-
NRTI regimen; (b) third regimen with second-generation PIl. The strategy of using,a third regimen with
second-generation PI (b) with CD4 monitoring had an ICER of $2,581 and wit nd VL monitoring
$6,519 which was deemed to be cost-effective in countries with GDP >$2,0

D.A.R.T. (2009, abstract only)" is a cost-effectiveness analysis of th
laboratory monitoring arm (CBC, chemistry, and CD4 cell count ever
not cost-effective (GDP per capita of $400 in Uganda).

dy. The ICER of the
s $1,693 which was

Ongoing studies

Lallemant (NCT00132682)" is an ongoing randomized - i iland trying to

while preserving future treatment options.

Laurent (NCT00301561) is on ongoing randogize ' i dults in 9 rural district

hospitals in Cameroon evaluating outcomes of a b (VL ahd CD4 count every six months
and clinical monitoring by physicians) versus a p ol (clinical monitoring by nurses and
physicians only) to the provision of ART.

of adults in Lusaka, Zambia evaluating the use of
immunologic or clinical failure met) versus
0, and 36 months) to improve survival and

targeted VL monitoring criteria for eit
itori 3,6,12,18, 2

hodological Quality-Randomized Trials
2008 and DART 2009) were included in final analysis of study

Table: Study Cha cs of H.B.A.C. 2008

Methods Randomized Trial

Participants Adults qualifying for ART

Arm A: Clinical, Immunologic, and Virologic Monitoring (quarterly CD4 counts
Interventions and viral loads) versus Arm B: Clinical and Immunologic Monitoring (quarterly
CD4 counts) versus Arm C: Clinical Monitoring (weekly home visits)

Outcomes Death; New AIDS-defining illness

Notes Abstract Only, Highly pre-selected population within relatively well-resourced
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ART delivery program.

Table: Risk of bias table for H.B,A.C. 2008

Item Judgment Description
Adequate sequence generation? Unclear |Not reported.
Allocation concealment? Unclear |Not reported.
Blinding? No Blinding was not appropriate for this study.

Incomplete outcome data Unclear
addressed? but absolute numbers

Lost-to follow-up analyses

tensively presented
relatively small.

Free of selective reporting? Yes However, abstract
Free of other bias? Yes

Table: Study Characteristics of D.A.R.T. 2009

Methods Randomized Trial
Participants Adults qualifying for ART
Clinical and Immunologic Monitori 12 weeks) versus Clinical

Interventions Monitoring

Efficacy: Progression to a new WHO st

Outcomes . Lo
serious adverse e hich is not HIV re

IV event or death; Safety: Any

Abstract Only, High

Notes ART delivery progra

in relatively well-resourced

Table: Risk of bias table for D.A.R.T. 2009

Item

Judgment

Adequate sequence generation? Unclear

Allocation concealment? Unclear

Blinding?

ding was not appropriate for this study.

Incomplete outcome data
addressed?

ost-to follow-up analyses not extensively presented
but absolute numbers were relatively small.

Free of selective reporting? However, abstract only.

Free of other bias? es

FigModologicalmtlsummary for randomized trials.

Adequate sequence generation?
Allocation concealment?

Incomplete outcome data addressed?
Free of selective reporting?

Free of other bias?

Blinding?

ARTLINC 2006

ARTLINC 2009

D.A.R.T. 2009 | (? ?

H.B.A.C. 2008 | (? ?
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Study Characteristics and Methodological Quality-Observational Studies
Two observational studies (ART-LINC 2006 and 2009) were included in final analysis of observational
study characteristics and methodological quality.

Table: Newcastle-Ottawa quality assessment scale for included observational studies.

Item ART-LINC 2006 ART-LINC 2009

Representativeness of Cohort 1

Selection of Non-exposed Cohort

Ascertainment of Cohort

A0 =

0
1
Outcome of Interest Not Present at 1
Start of Study

Comparability of Cohorts 1

Comparability of Cohorts 2

Assessment of Outcome

Long Enough Follow-up

Adequacy of Follow-up

o|lo|al=|lo|~

TOTAL

Comments: Selection of non-exposed cohort for both Stu
as the exposed cohort. While adjusting did occur for age, sex,
baseline (most important factor), but not for other potential facto
Follow-up was variable in both studies for the _primary outcomes.

e community
stage, and CD4 cell count at
h as program characteristics.

10
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META-ANALYSES
Clinical (Experimental) versus Clinical + Immunolog

Figure: Mortality

ic Monitoring (Control)

Experimental Control Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio] SE Total  Total Weight IV, Random, 95% CI IV, Random, 95% CI
D.AR.T. 2009 0.299 0.103 1660 1656 84.4% 1.35[1.10, 1.65]
H.B.A.C. 2008 032 024 377 3711 15.6% 1.38[0.86, 2.20]
Total (95% Cl) 2037 2027 100.0% 1.35[1.12, 1.63] ¢
Heterogeneity: Tau? = 0.00; Chi2 = 0.01, df = 1 (P = 0.94); 12= 0% I I ! I I
Test for overall effect: Z = 3.19 (P = 0.001) 001 01 ! 10100
Figure: AIDS-defining illness or Mortality ( ‘
Experimental Control Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio]  SE Total  Total Weight IV, Random, 95% CI IV, Random, 95% ClI
D.AR.T. 2009 0.269 0.072 1660 1656 88.0% 1.31[1.14, 1.51]
H.B.A.C. 2008 0.385 0.195 377 371 12.0% 1.4711.00, 2.15]
Total (95% Cl) 2037 2027 100.0% 1.33[1.16, 1.51] )
Heterogeneity: Tau? = 0.00; Chi2 = 0.31, df = 1 (P = 0.58); 12= 0% = = ! = =
Test for overall effect: Z = 4.19 (P < 0.0001) 001 01 1 10100
Figure: Serious Adverse Event \ Y
Experimental Control Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio] SE Total  Total Weight IV, Random, 95% CI IV, Random, 95% CI
D.AR.T. 2009 0.109 0.0803 1660 1656 100.0% 1.12[0.95, 1.31]
Total (95% CI) 1660 1656 100.0% 1.12[0.95, 1.31]
Heterogeneity: Not applicable I I T I I
Test for overall effect: Z = 1.36 (P = 0.17) 001 01 ! 10100
Figure: Unnecessary Switcw
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
H.B.A.C. 2008 15 377 0 371 100.0% 30.51[1.83, 508.01]
Total (95% CI) 377 371 100.0%  30.51[1.83, 508.01] —ll
Total events 15 0
Heterogeneity: Not applicable I ; f i
Test for overall effect: Z = 2.38 (P = 0.02) 0.01 01 ! 10100
Figure: Switch to SMe
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
D.A.R.T. 2009 314 1660 361 1656 56.0% 0.87[0.76, 0.99]
H.B.A.C. 2008 17 377 4 371 44.0% 4.18[1.42,12.31] —u—
Total (95% CI) 2037 2027 100.0% 1.73 [0.37, 8.06]
Total events 331 365
Heterogeneity: Tau? = 1.09; Chiz = 8.09, df = 1 (P = 0.004); 12 = 88% I I ! I I
Test for overall effect: Z = 0.70 (P = 0.48) 0.01 04 1 10100

11




DRAFT: When to switch review, last edit 10/8/2009

Clinical (Experimental) versus Clinical + Immunologic + Virologic Monitoring (Control)

Figure: Mortality

Experimental Control

Hazard Ratio

Hazard Ratio

Study or Subgroup  log[Hazard Ratio]  SE Total  Total Weight IV, Random, 95% CI IV, Random, 95% ClI
H.B.A.C. 2008 046 0.252 377 368 100.0% 1.58 [0.97, 2.60]
Total (95% Cl) 377 368 100.0% 1.58 [0.97, 2.60]
Heterogeneity: Not applicable I I ) I I
Test for overall effect: Z=1.83 (P = 0.07) 001 01 ! 10100
Figure: AIDS-defining illness or Mortality A
Experimental Control Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio]  SE Total  Total Weight IV, Random, 95% CI IV, Random, 95% ClI
H.B.A.C. 2008 0.633 0.209 377 368 100.0% 1.88 [1.25, 2.84]
Total (95% Cl) 377 368 100.0% 1.88 [1.25, 2.84] ¢
Heterogeneity: Not applicable I I I I
Test for overall effect: Z = 3.03 (P = 0.002) 001 01 ! 10100
Figure: Unnecessary Switch ‘
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
H.B.A.C. 2008 15 377 0 368 100.0% 30.26 [1.82, 503.91]
Total (95% CI) 377 368 100.0%  30.26 [1.82, 503.91] —ll
Total events 15 0
Heterogeneity: Not applicable ‘ ‘ ‘ ‘
Test for overall effect: Z = 2.38 (P = 0.02) 001 01 ! 10 100
Figure: Virologic Treawre . ,
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
H.B.A.C. 2008 19 377 16 368 100.0% 1.16 [0.61, 2.22]
Total (95% CI) 377 368 100.0% 1.16 [0.61, 2.22]
Total events 19 16
Heterogeneity: Not applicable ‘ ‘ ' ‘ ‘
Test for overall effect: Z = 0.45 (P = 0.66) 001 01 ! 10 100
Figure: Switch tcw
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
H.B.A.C. 2008 17 377 7 368 100.0% 2.37[0.99, 5.65]
Total (95% CI) 377 368 100.0% 2.37 [0.99, 5.65] @
Total events 17 7
Heterogeneity: Not applicable '0.01 0i1 J 1'0 100'

Test for overall effect: Z = 1.95 (P = 0.05)
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Clinical + Immunologic (Experimental) versus Clinical + Immunologic + Virologic Monitoring

(Control)
Figure: Mortality

Experimental Control

Hazard Ratio

Hazard Ratio

Test for overall effect: Z=0.91 (P = 0.36)

Study or Subgroup  log[Hazard Ratio]  SE Total Total Weight IV, Random, 95% CI IV, Random, 95% ClI
H.B.A.C. 2008 0.13 0.259 371 368 100.0% 1.14[0.69, 1.89]
Total (95% ClI) 37 368 100.0% 1.1410.69, 1.89]
Heterogeneity: Not applicable I I ' I I
Test for overall effect: Z = 0.50 (P = 0.62) 001 01 1 10100
Figure: AIDS-defining illness or Mortality A
Experimental Control Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio]  SE Total Total Weight IV, Random, 95% CI IV, Random, 95% ClI
H.B.A.C. 2008 0.25 0.218 371 368 100.0% 1.28[0.84, 1.97]
Total (95% CI) 3N 368 100.0% 1.28 [0.84, 1.97]
Heterogeneity: Not applicable : : ! : :
Test for overall effect: Z=1.15 (P = 0.25) 001 01 1 10100
Figure: Unnecessary Switch ‘
s
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
H.B.A.C. 2008 0 371 0 368 Not estimable
Total (95% CI) 371 368 Not estimable
Total events 0 0
Heterogeneity: Not applicable : : : :
Test for overall effect: Not applicable 0.01 04 ! 10100
Figure: Virologic Treatmenw
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
H.B.A.C. 2008 26 371 16 368 100.0% 1.61[0.88, 2.95]
Total (95% Cl) 371 368 100.0% 1.61 [0.88, 2.95]
Total events 26 16
Heterogeneity: Not applicable : : ' : :
Test for overall effect: Z=1.54 (P = 0.12) 0.01 04 ! 10100
Figure: Switch to Sve
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% CI
H.B.A.C. 2008 4 371 7 368 100.0% 0.57[0.17,1.92] —
Total (95% Cl) 371 368 100.0% 0.57 [0.17, 1.92] .
Total events 4 7
Heterogeneity: Not applicable '0-01 0?1 ) 1'0 100'
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Clinical + Immunologic (Control) versus Clinical + Immunologic + Virologic Monitoring

(Experimental)
Figure: Mortality

Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE_ Weight 1V, Random, 95% CI IV, Random, 95% CI
ARTLINC 2006 0.822 0.558 100.0% 2.28 [0.76, 6.79] 7]
Total (95% CI) 100.0% 2.28 [0.76, 6.79] -
Heterogeneity: Not applicable : : : :
Test for overall effect: Z = 1.47 (P = 0.14) 0.01 01 ! 10 100
Figure: Rate of Switching A
Experimental Control Rate Ratio Rate Ratio
Study or Subgroup _log[Rate Ratio] SE Total Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
ARTLINC 2009 0.47 0.085 236 340 100.0% 1.60[1.35, 1.89]
Total (95% CI) 236 340 100.0% 1.60 [1.35, 1.89] )
Heterogeneity: Not applicable : : ! : :
Test for overall effect: Z = 5.53 (P < 0.00001) 0.01 01 ! 1o 100
Figure: Time to Switch (7-18 months) Y
Experimental Control Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio] SE Total Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
ARTLINC 2009 0.325 0.182 6369 13744 100.0% 1.38[0.97, 1.98]
Total (95% CI) 6369 13744 100.0% 1.38 [0.97, 1.98]
Heterogeneity: Not applicable l l ) l l
Test for overall effect: Z=1.79 (P = 0.07) 001 01 ! 10100
Figure: Time to Switch (1!m \
Experimental Control Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio] SE Total  Total Weight IV, Random, 95% CI IV, Random, 95% CI
ARTLINC 2009 -0.028 0.255 2701 6488 100.0% 0.97 [0.59, 1.60]
Total (95% ClI) 2701 6488 100.0% 0.97 [0.59, 1.60]
Heterogeneity: Not applicable I I ' I I
Test for overall effect: Z=0.11 (P = 0.91) 001 01 ! 10100
-N Switch (31- ‘nths)
Experimental Control Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
ARTLINC 2009 -1.23 0.51 923 2802 100.0% 0.29[0.11, 0.79]
Total (95% CI) 923 2802 100.0% 0.29 [0.11, 0.79] -
Heterogeneity: Not applicable ; t f |
Test for overall effect: Z = 2.41 (P = 0.02) 001 01 1 10 100
Figure: CD4 Count at Time of Switch
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
ARTLINC 2009 161 o 141 102 0 261 Not estimable
Total (95% CI) 141 261 Not estimable
Heterogeneity: Not applicable t t t |
Test for overall effect: Not applicable -100  -50 0 50 100
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GRADE Tables

Author(s): Larry William Chang, Jamal Harris

Date: 2009-08-12

Question: Should Clinical Monitoring vs Immunologic and Clinical Monitoring be used in guiding when to switch first-line antiretrovi

Settings: Low-resource settings

Bibliography: H.B.A.C. 2008; D.A.R.T. 2009

Quality assessment

herapy in adults in low-resource settings?

Summary of findings

No of patients Effect Importance
. Quality
No of Design  [Limitations| Inconsistency Indirectness Imprecision Other Clinical Immunologic and Relative Absolute
studies considerations | Monitoring | Clinical Monitoring | (95% CI)
Mortality (follow-up median 3-5 years)
2 randomised [serious' no serious no serious serious’ none* ?2/20 02 HR 1.35 - ®®00 |CRITICAL
trials inconsistency indirectness’ (1.12 to 1.63) LOW
AIDS-defining illness - not reported
0 - - - - - - - \1 - - CRITICAL
AIDS-defining illness or Mortality (follow-up median 3-5 years)
- — - - - 7
2 ra.ndormsed serious Po serl'ous TlO §er10us , Po serl(.)u.s none 41472027420.4%)° HR 1.33 58 more per 1000 ®PP0 CRITICAL
trials inconsistency indirectness imprecision (1.16 to 1.51)| (from 29 more to 88 [MODERATE
more)
Serious Adverse Event (follow-up median 5 years)
17 randomised [serious' no serious no serious none* 2/1660° 2/1656" HR 1.12 - @®®00 |CRITICAL
trials inconsistency indirectness’ (0.94 to 1.31) LOW
Unnecessary Switch (Switch to Second-line with Undetectable Viral Load) (follow-up median 3 years)
17 randomised [serious' no serious no serj serious none’ RR 30.5 ®D00
0, 0, -
trials inconsistency indifectne 77 (4%) 0/371 (0%) (1.83 to 508) LOW CRITICAL
Switch to Second-Line (follow-up median 3-5 years)
2 ra'ndomised serious' serious’ 331/2037 365/2027 (18%) RR 1.73 |13 more per 100 (from| @®®O0
trials (16.2%) (0.37 to 8.06)| 11 fewer to 127 more) LOW

" Unclear sequence generation a

were relatively small.

2 patient populations pre-selected
® Total number of events is small.

* Abstract(s) only, no peer-reviewed print pt

downgrading occurred.

® Number with event not reported
® In DART in clinical arm 6.94 eve
" DART study only.

& Number with event not reported.

d

ana

in either study:
nts/100 P-Y, in i

® Number of events and point estimate varied widely befiveen the two studies.
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Author(s): Larry William Chang, Jamal Harris
Date: 2009-08-12

Question: Should Clinical Monitoring vs Virologic, Immunologic, and Clinical Monitoring be used for guiding when to switch first-line anti
Settings:

Low-resource settings

Bibliography: H.B.A.C. 2008

oviral therapy in adults in low-resource settings?

Quality assessment

Summary of findings

No of patients Effect
Importance
Qualit
No of Design  (Limitations| Inconsistenc Indirectness |Imprecision Other Clinical Virologic, Inmunologic, Relative Absolute y
studies = V P considerations | Monitoring | and Clinical Monitoring (95% CI)
Mortality (follow-up median 3 years)
1 randomised [serious' no serious no serious serious’ none* 03775 08 HR 1.58 &97 ) @00 CRITICAL
trials inconsistency indirectness ’ to 2.6) LOW
AIDS-defining illness - not reported
0 - - : } - ‘ ; \ - - CRITICAL
AIDS-defining illness or Mortality (follow-up median 3 years)
1 randomised  [serious' no serious no serious serious’ none* HR 1.88 (1.25(99 more per 1000 (from|®®00
0/\6 . -
trials inconsistency indirectness” (19 Rl 3g5 (12.8%) to 2.84) 29 more to 194 more) | LOW CRITICAL
Unnecessary Switch (Switch to Second-line with Undetectable Viral Load) (follow-up median 3 years)
1 randomised [serious’ no serious no serious none* RR 30.3 (1.82 ®D00
0, 0, -
trials inconsistency indirectne; 377 (4%) 0368 (0%) to 504) LOW CRITICAL
Virologic Treatment Failure (follow-up median 3 years)
1 randomised  [serious' no serious no serious RR 1.16 (0.6 [ 7 more per 1000 (from |®®0O0
0, 0,
trials inconsistency indirectness® 9I377 (5%) 16/368 (4.3%) t0 2.19) 17 fewer to 52 more) | LOW IMPORTANT
Switch to Second-line (follow-up median 3 years)
1 randomised [serious’ RR 2.37 (0.99|26 more per 1000 (from|®®0O0
0, 0,
trials indirectnes; 171377 (4.5%) 7/368 (1.9%) t0 5.65) 0 fewer to 88 more) | LOW

" Unclear sequence generation and a
2 patient populations pre-selected and
® Total number of events was small.

* Abstract(s) only, no peer-reviewed print pub

downgrading occurred.
® Number with event not reported.

® In clinical arm 7.57 events/100 P-Y, in virologic + im

concealment, lost-t
atively well-resour

ART delivery programs; however, as this study was in a low-resource setting it was not downgraded.

ic + clinical arm 4.80 events/100 P-Y.

16

are available; however, as a significant amount of data was available from abstracts/conference presentations no

w-up analyses not extensively presented but absolute numbers were relatively small, and blinding was not possible.
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Author(s): Larry William Chang, Jamal Harris

Date: 2009-08-12

Question: Should Clinical and Immunologic Monitoring vs Virologic, Immunologic, and Clinical Monitoring be used in guiding when to s

settings?

Settings: Low-resource settings.

Bibliography: H.B.A.C. 2008

first-line antiretroviral therapy in adults in low-resource

Quality assessment

Summary of findings

more)

No of patients Effect
Importance
Clinical and Quality
No of Design  |Limitations| Inconsistency | Indirectness (Imprecision Other Imﬁ::l?ol?)n ic Virologic, Immunologic, | - Relative Absolute
studies £ ¥ P considerations o . g and Clinical Monitoring [ (95% CI)
Monitoring
Mortality (follow-up median 3 years)
- T - - — n
1 ra.ndomlsed serious TIO serl.ous 1.’10 §er10us , serious none 23715 2/368° HR 1.14 (0.7 ) ®P00 CRITICAL
trials inconsistency indirectness to 1.9) LOW
AIDS-defining illness - not reported
AIDS-defining illness or Mortality (follow-up median 3 years)
1 . . 1 . . . 3 4 ]
ra.ndomlsed serious go ser19us 1"10 ﬁerlous , serious none 47368 (12.8%) HR 1.28 33 more per 1000 | @®O0 CRITICAL
trials inconsistency indirectness (0.84 t0 1.97)| (from 19 fewer to LOW
108 more)
Unncessary Switch (Switch to Second-line with Undetectable Viral Load) (follow-up median 3 years)
- P -
1 ravndomlsed serious 1.10 serl.ous %) 0/368 (0%) Not ) @000 CRITICAL
trials inconsistency estimable VERY
LOW
Virologic Treatment Failure (follow-up median 3 years)
1 randomised |[serious' no serious RR 1.61 27 more per 1000 | @D0O0
26/371 (1% 16/368 (4.3% IMPORTANT
trials inconsisten (7%) (4.3%) (0.88 t0 2.95)| (from 5 fewer to 85 | LOW
more)
Switch to Second-Line (follow-up median 3 years)
1 randomised |serious' T no serious ry RR 0.57 8 fewer per 1000 [ @®00
. . 4/371 (1.1% 7/368 (1.9%
trials indirectness’ (1.1%) (1.9%) (0.17 to 1.92)| (from 16 fewer to 18| LOW

" Unclear sequence generation and alloca
2 patient populations pre-selected and within
® Total number of events is small.

4 Abstract(s) only, no peer-reviewed print publicat

downgrading occurred.

® Number with event not reported.
® In clinical + immunologic arm 5.97 events/100 P-Y, in
7 Total number of events is very small.

cealment, lost-t

ologic + immunologic + clinical arm 4.80 events/100 P-Y.

17

ow-up analyses not extensively presented but absolute numbers were relatively small, and blinding was not possible.
ART delivery programs; however, as this study was in a low-resource setting it was not downgraded.

ata are available; however, as a significant amount of data was available from abstracts/conference presentations no
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Author(s): Larry William Chang, Jamal Harris
Date: 2009-09-14

Question: Should Virologic, Immunologic, and Clinical Monitoring vs Immunologic and Clinical Monitoring be used in guiding when to s

settings?
Settings: Low-resource settings.
Bibliography: ARTLINC 2006, 2008

first-line antiretroviral therapy in adults in low-resource

Quality assessment

Summary of findings

No of patients Effect
Importance
Virologi Quality
No of . . . . Other 1ro Og,l S Immunologic and Relative
. Design Inconsistency Indirectness Imprecision . . Immunologic, and .. o . Absolute
studies considerations| .. Clinical Monitoring 95% CI)
Clinical Monitoring
Mortality (follow-up 12 months)
1 0bservati0nal TIO serilous Po .serious 1.10 seri(.)L}s none See comment.? HR 2.28 (0.76 ) ®000 CRITICAL
studies inconsistency indirectness imprecision t0 6.79) VERY LOW
k.
Rate of switching
L ey [oianss [ w00 | Ponsras vy | RRE03S [ERERT @000
v P e =7 to 1.89)* VERY LOW
9 more to
22 more)
Time to switch (7-18 months)
1 i ious® i i . .
obse.rvatlonal serious TlO ser19us no serious none 2/6369° 9/13744° HR 1.38 (0.97 ) ®000
studies inconsistency to 1.98) VERY LOW
P
Time to switch (19-30 months)
- ] -
1 obse.rvatlonal serious TlO SCI'I.OUS 22701° 2/6488° HR 0.97 (0.58 ) D000
studies inconsistency to 1.6) VERY LOW
Time to switch (31-42 months)
1 obse.rvational serious no ! S none 9/9233 2/2802° HR 0.29 (0.11 ) ®000
studies nsistency to 0.79) VERY LOW
CD4 cell count at time of switch
1 onal —=3 - - ' ‘
obs§wat10na serious Tlo §er10us Tlo ser1911-s rone 141 patients 261 patients See comment.’ - ©000
studies indirectness imprecision VERY LOW

" This outcome was a subgroup analysis, select
2 Neither number with event or at risk reported.
% Selection of non-exposed cohorts were not drawn f
4 Programs with virologic monitoring rate of switching w
® Number with event not reported.

cohorts were not drawn from same communities as the exposed cohorts.

® Programs with virologic monitoring CD4 cell count at time of switching was 161 cells/ul compared to 102 cells/ul in those without (p=0.001).

18

me communities as the exposed cohorts; incomplete follow-up data on many participants.
.2/100 P-Y (95% Cl 2.2-2.6) versus 2.0/100 P-Y (95% CI 1.9-2.3) in those without (p<0.0001); RR here is a rate ratio.
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SUMMARY

Clinical vs. Inmunologic and Clinical Monitoring. Based upon two randomized ftrials, clinical
monitoring alone results in increased mortality (low quality evidence), increased AIDS-defining ilinesses
and mortality as a composite endpoint (moderate), no difference in serious adverse events (low), and
increased numbers of unnecessary switches (low) compared to immunological and clinical monitoring.

Clinical vs. Virologic, Immunologic, and Clinical Monitoring. Based upon a single randomized trial,
clinical monitoring alone results in increased mortality (low), increased AlIDS-defining illnesses and
mortality as a composite endpoint (low), increased unnecessary switches (low o difference in
virologic treatment failures (low) compared to virologic, immunologic, and cligiCal monitoring.

Immunologic and Clinical vs. Virologic, Inmunologic, and Clinic g. Based upon a single
randomized trial, immunologic and clinical monitoring results in no di
difference in AIDS-defining illnesses and mortality as a composit
unnecessary switches (very low), and no difference in virologi mpared to
virologic, immunologic, and clinical monitoring. Observation
programs with virologic, immunologic, and clinical monitogi [ very low),
and earlier (very low), and at higher CD4 counts (very i
and clinical monitoring.
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Appendix 1: Current WHO Guidelines-Summarized and Condensed

Current Adult WHO Guidelines

Key points on 2006 treatment failure guidelines:

¢ Clinical events occurring during first six months are excluded from definition of failure.

¢ New opportunistic infections should be differentiated from immune reconstitution syndrome (though the
exclusion of events during first six months should largely account for this).

¢ Unless adherence has been assessed and optimized, clinical failure can not be concluded.

« In general, do not switch if the CD4 cell count is above 200 cells/mm? (regard of other criteria).

Table 1: Definitions for Treatment Failure
Clinical failure New or recurrent WHO stage 4 condition

* 50% fall from the on-treatment
* Persistent CD4 levels below

CD4 cell failure ®

Virological failure

s, recurrent bacterial pneumonia) may not be indicators

¢ Some WHO stage 4 conditions (lymph node TB, uncomplicated TB pleural disease, oesophag
be used to evaluate the need to switch therapy.

of treatment failure and thus do not require consideration of switch, response to appropriate therap
d Without concomitant infection to cause transient CD4 cell decrease.

e Some experts consider that patients with persistent CD4 cell counts below 50/mm3 after 12 months o
f Optimal viral load value has not been defined. However, >10 000 ha en associated with subsequent

ay be more appropriate.
rogression and CD4 cell count decline.

Table 2. Clinical staging events to guide decisi on switching fo
New or recurrent

event on ART ?

Asymptomatic
(T1)

Recommendations | Additional management options

Do not switch
regimen

* Treat and
* Assess and

age staging event
er adherence support

Stage 2 event O not switG

(T2)

anage staging event and monitor response
ess.and offer adherence support

» Check if on treatment for at least six months

+ Check CD4 cell count (if available) ©

ssess continuation or reintroduction of Ol prophylaxis
Institute more frequent follow-up

« Treat and manage staging event and monitor response
* Check if on treatment for at least six months

» Assess continuation or reintroduction of Ol prophylaxis
+ Check CD4 cell count (if available) ©

» Assess and offer adherence support

a Refers to clinical stage
¢ Treat and manage the s

Table 3: Integrating al status, CD4 cell count, and viral load to guide switching.

Failure Criteria WHO Stage 1 WHO Stage 2 WHO Stage 3 WHO Stage 4
CD4 failure Do not switch regimen. | Do not switch regimen. | Consider Recommend
(Viral load testing | Follow patient for Follow patient for switching to switching to
not available) development of clinical | evidence of further second-line second-line
signs or symptoms. clinical progression. regimen. regimen.
Repeat CD4 cell count | Repeat CD4 cell count
in three months. in three months.
CD4 failure and Consider switching to Consider switching to Recommend Recommend
viral load failure second-line regimen. second-line regimen. switching to switching to
second-line. second-line.
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Key points on 2006 monitoring guidelines

¢ Clinical monitoring 2, 4, 8, 12, 24 weeks after ART initiation and every 6 months thereafter (A-IV)

e CD4 cell count every six months (A-1V)

e Viral load is not recommended for monitoring patients (B-1V)

¢ Viral load may be considered in connection with diagnosing treatment failure earlier and in more
complex cases, such as those with discordant clinical and immunologic responses (B-1V)

Table 4: WHO 2006 lab monitoring guidelines.

At initiation of first-line or
second-line ART

Test Pre-ART Every six months | As required

HIV Diagnostic v

Haemoglobin @

WBC and Differential b
CD4 Cell Count © v
Pregnancy Testing d
Full Chemistry &f

AN

ANANRNAN

Viral Load 9 v
a Haemoglobin monitoring for patients on AZT is recommended at baseline and at week nd 12 after initiation of AZT.
b Monitoring at week 4, 8 and 12 after initiation of ART is optional.
¢ Patients who are not yet eligible for ART should be monitoreghwi onths. For patients who develop WHO
stage 2 events, or whose CD4 measurements approach thres nt can be increased. Patients on
ART should have CD4 measurement every six months if stable. itori ecessary for deciding when to start or
switch ART.
d Pregnancy testing for women initiating a first-line regimen contai ancy is suSpected in women who are receiving an EFV-

based regimen.
e The predictive value of routine liver enzyme monitoring is considere
response to symptoms. However, regular monitoring during the firstt ¢ 2nt and symptom-directed measurement of liver
enzymes thereafter has been considered.t i i i i i
CD4 cell counts above 250 cells/mm3
f Regular monitoring (every six months),
for patients receiving second-line
g Viral load measurement is ng ] isi i ation or regular monitoring of ART in resource-limited settings. It is
recommended primarily for the defi i i |nfect|on in HIV gxposed children aged under 18 months and may be considered in

connection with diagnosing treatment fe i gdant clinical and CD4 findings in patients in whom it is suspected that

ART has failed.

is B or hepatitis C virus or with other hepatic disease.
particularly lipid levels, ALT and renal function, should be considered

22



DRAFT: When to switch review, last edit 10/8/2009

Appendix 2: Model for deciding when to switch an ART regimen.

1) What monitoring 2) Result(s) from 3) Integrate 4) Make
is available? monitoring meet criteria? results decision Outcome
A A\ A A A\
4 A 4 N\ 4 N\ 14 N\
_______ , CORRECT
.. -Patient failing virologicall
Clinical I Clinical | due to res?stanceg(lA) Y
Monitoring? Criteria? [
"""" ! INCORRECT
1 -Patient failing virologically
' due to poor adherence (B)
1 -Patient not failing virologically (C)
Immunologic || | Immunologic
Monitoring? Criteria? CORRECT
-Patient not failing virologically (C)
INCORRECT
-Patient failing virologically
) ) due to resistance (A)
Virologic | __ - Virologic -Patient failing virologically
Monitoring? Criteria? due to poor adherence (B)
CORRECT
-Patient failing virologically
due to poor adherence (B)
Adh.erepce‘? | Aélh_?re:nge INCORRECT
Monitoring? riteriat -Patient failing virolologically
due to resistance (A)
-Patient not failing virologically (C)
CORRECT
Resistance Resistance -Patient failing virologically
P F--= Criteria? ADHERENCE due to poor adherence (B)
Monitoring? riteria INTERVENTION
THEN REASSESS INCORRECT
-Patient failing virologically
due to resistance (A)
-Patient not failing virologically (C)
Other . Other
itoring? Criteria?
Monitoring? riteria . TARGETED
MONITORING
R —
A
1 1
One of the ade in antiretroviral therapy (ART) is the decision on when to

switch frog i ealrhent failure. This is a complex decision which requires

5 includ (1) what type of monitoring (e.g. immunologic, virologic) is

0 guide switching, (2) establishing criteria for treatment failure (e.g. viral
iding how to integrate criteria (e.g. clinical and immunologic), and (4)

e, determining it’s correctness and consequences.

when to switch is ave and appropriate. In the next step, treatment failure is typically defined

. Treatment failure can be described generally as a suboptimal response to
antiretroviral therapy“and is typically measured in three different ways: (i) clinically, as evidenced by
disease progression; (ii) immunologically, as evidenced by trends in CD4 counts over time; and, (iii)
virologically, as evidenced by measurement of HIV RNA levels. The 2006 WHO Antiretroviral Therapy for
HIV Infection in Adults and Adolescents guidelines recognized that definitions for treatment failure were
not standardized and that there was an urgent need for agreement in definitions and in antiretroviral
monitoring strategies to determine when to switch. However, given the need for normative standards,
WHO outlined in the 2006 guidelines a set of definitions for treatment failure based upon available
evidence at that time and suggested strategies for deciding when to switch (See Appendix 1).
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Appendix 3: The Cochrane Collaboration’s tool for assessing risk of bias.

Assessment of risk of bias for individual randomized studies

Application of GRADE (Guyatt 2008) and Cochrane Collaboration tools for risk of bias for each individual
study was applied and presented in summary tables. The GRADE and Cochrane approaches assess risk
of bias in individual studies across 6 domains: sequence generation, allocation concealment, blinding,
incomplete outcome data, selective outcome reporting, and other potential biases (see Appendix).

Table: The Cochrane Collaboration’s tool for assessing risk of bias.

Review authors’
judgement

Was the allocation
quence adequately

Domain Description

Sequence generation. Describe the method used to generate the allocati
sequence in sufficient detail to allow an assess
whether it should produce comparable group
Allocation concealment. | Describe the method used to conceal the alloc
sequence in sufficient detail to determi e concealed?
intervention allocations could have b foreseen in
advance of, or during, enrolment.

Blinding of participants, | Describe all measures used, if blind stu Was knowledge of the
personnel and outcome | participants and personnel from kn e of allocated i

assessors Assessments | intervention a participant received. Pr adequately prevented
should be made for each | information relating to whether the inten inding during the study?

main outcome (or class of | was effective.
outcomes).

Incomplete outcome Describe the complet of outcome data for Were incomplete

data Assessments should | main outcome, including pd exclusions fi outcome data

be made for each main the analysis. State whe adequately addressed?
outcome (or class of group

outcomes).

Selective outcome Are reports of the study
reporting. i i eview authors, and free of suggestion of
selective outcome
reporting?

Was the study
apparently free of other
problems that could put
sstions/entries were pre-specified in the | it at a high risk of bias?

’s protocol, responses should be provided for
guestion/entry.

Other source
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Appendix 4: Newcastle-Ottawa quality assessment scale for cohort studies.

Assessment of risk of bias for individual observational studies

Observational studies were assessed for risk of bias using the above criteria in Table 9 and also the
Newcastle-Ottawa Quality Assessment Scale (NOS) (Wells 2009). The NOS is a validated scale from 0
to 9 that uses a ‘star rating system’ and assesses quality of cohort and case-control studies in 3 main
areas: selection of study groups, comparability of study groups and ascertainment of exposure or
outcome.

Table: Newcastle-Ottawa quality assessment scale for cohort studies.

Note: A study can be awarded a maximum of one star (%) for each numbered item within the Selection and
Outcome categories. A maximum of two stars can be given for Comparability.

Selection

1) Representativeness of the exposed cohort
a) truly representative of the average (describe) in the community *
b) somewhat representative of the average in the community *

c) selected group of users, eg nurses, volunteers
d) no description of the derivation of the cohort
2) Selection of the non exposed cohort
a) drawn from the same community as the exposed cohort *
b) drawn from a different source
c¢) no description of the derivation of the non exposed cohort
3) Ascertainment of exposure
a) secure record (eg surgical records) *
b) structured interview *
c) written self report
d) no description
4) Demonstration that outcome of interest was not present at start of study
a) yes x
b) no

Comparability

1) Comparability of cohorts on the basis of the design or analysis
a) study controls for (select the most important factor) *
b) study controls for any additional factor * (This criteria could be modified to indicate specific control for a
second important factor.)

Outcome
1) Assessment of outcome
a) independent blind assessment *
b) record linkage *
c) self report
d) no description
2) Was follow-up long enough for outcomes to occur
a) yes (select an adequate follow up period for outcome of interest) *
b) no
3) Adequacy of follow up of cohorts
a) complete follow up - all subjects accounted for *
b) subjects lost to follow up unlikely to introduce bias - small number lost->__ % (select an
adequate %) follow up, or description provided of those lost)
c) follow up rate < ___ % (select an adequate %) and no description of those lost
d) no statement
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Appendix 5: GRADE approach to assessing the quality of evidence across studies.

Assessment of quality of evidence across studies

The quality of evidence across a body of evidence was assessed with the GRADE approach, defining the
quality of evidence for each outcome as, “the extent to which one can be confident that an estimate of
effect or association is close to the quantity of specific interest” (Higgins 2008). The quality rating across
studies has four levels: high, moderate, low or very low. Randomised trials are categorized as high
quality but can be downgraded; similarly, observational studies can be upgraded. Factors that decrease
the quality of evidence include limitations in design, indirectness of evidence, unexplained heterogeneity
or inconsistency of results, imprecision of results, or high probability of publicati ias. Factors that can
increase the quality level of a body of evidence include a large magnitude oféffect, if all plausible

Table: GRADE approach to assessing the quality of evidence a
Quality of Evidence Downgrading Upgrading
(summary score) Factors Factors

Study Design

Randomized trials or
valid accuracy
studies for diagnostic
tests begin with a
score of High

High = Further research is very
unlikely to change our
confidence in the estimate of
effect.

Large effect
+1 lfarge
+2 Very Large

All plausible
confounding
+1 Would reduce a
demonstrated effect
+1 Would suggest a
spurious effect when
results show no effect

Moderate = Further research is
likely to have an important

impact on our confidence in the Indirectness®
estimate of effect and may Serious
change the estimate. i

Low = Further research is very | Observational studies
likely to have an important indirect accuracyg|
impact on our confidence in thig for diagnostic
estimate of effect and is lik begin with a

change the estimate.
Very low = Any estimate o
effect is very uncertain.

-1 Serious

. Dose-response
-2 Very serious P

gradient
+1 if Present

Publication Bias
-1 Likely
-2 Very likely

Note: We v pecifice
ing quality of evide yestion being addressed only has evidence from high-resource

Prepared by La
! Johns Hopkins Sche
2 Center for AIDS Preve
® Cochrane Collaborativ,

Aédicine, Baltimore, MD USA;
Studies, University of California, San Francisco, CA USA,;
roup on HIV/AIDS, University of California, San Francisco, CA USA
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