DRAFT: What to use in second-line

Second-line ART for HIV-infected
patients failing first-line therapy

Background

Globally, it is estimated there were 33 million people living with HIV in 2007, the majority
of who reside in Sub-Saharan Africa (UNAIDS 2008). Highly active antiretroviral therapy
(ART) has markedly reduced the morbidity and mortality of patients with HIV/AIDS
(Palella 1998; Holtgrave 2005). The World Health Organization (WHQO)'’s current
standard initial treatment options include two nucleoside reverse transcriptase inhibitors
(NRTIs) and a non-nucleoside reverse transcriptase inhibitor (NNRTL) (Gilks 2006).
Significant public and private resources have been devoted over t 5 years to
rapid scale-up efforts in middle and low-income countries, whergia large proportion of
HIV infected population resides (Bendavid 2009). A small pr; n of patients on ART
are on second-line therapy, an estimated 4% of adults on of children
(Renaud Thery 2007). There is increasing recognition of , if not urgency,

Options for second-line therapy after failure on an N ontaining regimen generally
involve the switch from the first-line NNRTI to a protea ibitor (P1) and alternate

NNRTI regimen and alternate NRTIs is'{e . s in selecting second-
line regimens in resource limited settings ability of drugs and

pegarding the optimum second-line regimen in patients
ticipation of updating the Adult and Adolescent Guidelines
HO 2006).

Guiding assu s and existing WHO recommendations

o 2 NRTI + NNRTI as first-line, fixed-dose combinations preferred.

e 2 NRTI (af'least one new) + a Pl boosted with ritonavir is the preferred second
line ART

e One thymidine-analogue NRTI (i.e., d4T or AZT), combined with 3TC, is the
preferred first-line option for NRTI component in resource-limited settings.

¢ Emtricitabine (FTC) is an acceptable alternative to lamivudine (3TC), based on
similar pharmacological, clinical and resistance patterns profiles.

OBJECTIVES



DRAFT: What to use in second-line

To assess the optimum second-line ART regimen in children >5 years old and adults
living with HIV failing first-line therapy in low-and middle-income countries.

Methods

Standard Cochrane review methodology was used.

Types of studies
Randomised controlled trials.

Given the insufficient number of clinical trials, we evaluated relevant observational
studies (cohort and case-control) meeting criteria for interest.

Systematic reviews and meta-analyses addressing interventions of 4

reviewed in detail.

Types of participants

Children 25 years and adults living with HIV failing first-lin

Types of interventions

Interventions and comparison (Age 25)

Intervention for second-line*

r for second-line**

After failing first-line NNRTI containing
regimen: Lopinavir/ritonavir (LPV/r) +
regimen

NRTI

After failing first-line thymidine analogue
3TC- containing regimen:
NRTI backbone maintaini
disoproxil fumarate [TE
[ddI] + 3TC)

(tenofovir
or didanosi

oosted Pl regimens (and
| regimens for patients

intolerant o vir)

NRTI$&€ackbone not maintaining 3TC
(TDF + ABC or ddI + ABC)

TDF + 3TC or ddl + 3TC in NRTI
backbone

ddl + 3TC in NRTI backbone

4 drug regimen maintaining 3TC (for eg,
AZT + TDF + 3TC + LPVI/r)

Specific questions of interest related to these comparisons were:
¢ What is the difference among boosted Pls in second line?
¢ Should lamivudine be maintained in second-line therapy?
e Should dd| be preferred in second-line therapy?

e |s adding fewer than three new active drugs effective?
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Additional targeted reviews

Two review questions emerged during the review process prompting targeted reviews.
The first was a comparison of boosted Pls in treatment-naive patients as an indirect way
to evaluate performance of selected boosted Pls among Pl-naive (and NNRTI
experienced) patients. Boosted LPV was compared to boosted atazanavir (ATV),
fosamprenavir (FPV) or darunavir (DRV) in randomised controlled trials. The working
group selected these boosted Pls based on preference for heat stable, ritonavir-boosted,
fixed dose combination protease inhibitors. See Appendix Figure 1. Search strategy
for boosted Pls.

The second question was a review of Pl monotherapy studies as a
evaluate Pl use in second-line therapy among patients who may
inactive NRTIs due to resistance.

direct way to
e recycled NRTIs or

The methods for these reviews mirrored the primary sear rocess although
there was only one coder involved.

Types of outcome measures
Critical outcomes

1) Mortality

2) Severe adverse events: Grade 3 and 4 clinical ev
3) Disease progression (AIDS and non-AIDS related ill
4) Adherence/Retention/Tolerability
Important Outcomes

5) Viral load response: reported as prop

s described in DAIDS (2004).

viral load <50 copies/ml at

study end. If authors used another threshald copies/ml, the lowest value
reported was used for ana .

6) CD4 recovery: repogied-s i or median increase from baseline.

7) Development of d : 3 dichotomous outcome as identified by

were classified according to grade 1 to 4 of the
ivision of AIDS 2004) and reported as the proportion of

participants that p
disease) or who dg

essed either to CDC-defined AIDS (that is stage Il to stage IV
eloped a second opportunistic infection or malignancy.

Adherence, tolerance, retention. We defined this variable to be the proportion of study
participants that reached the end of the study on their initially assigned regimen. This
category, therefore, includes participants whose regimens were altered because of
toxicity, those lost to follow-up, those whose regimens were changed because of clinical
or virologic failure and those who withdrew from the study for other reasons.

Virologic response to ART. Virologic response was reported as the proportion of
participants that reached a pre-defined concentration of HIV-1 RNA, typically <400
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copies/mL or <500 copies/mL, or who suppressed viral replication to non-detectable
levels, typically <50 copies/mL. For purposes of meta-analysis we used the lower value.

Immunologic response to ART. We defined immunologic response to ART as the
mean change in the concentration of CD4 lymphocytes from baseline, as expressed in
cells/puL. When studies presented median, instead of mean, we used the median values
as reported.

Drug Resistance: Acquisition of major genotypic resistance mutations as reported by
authors. Minor mutations were not reported.

Search Methods

Scope of search
With the assistance of the HIV/AIDS Review Group Trials
formulated a comprehensive and exhaustive search s ' to |dent|fy all

the journals hand-searched are published in T
Collaborative Review Groups
(http://www.mrw.interscience.wiley.com/cochrane/cla rticles/HIV/frame.html). We
combined the randomlsed controlled trial (RCT) strateg loped by the Cochrane

searches excluded studie i , ating women and infants <1
year of age. The search , an studies published from 1995 (start of
the triple-drug combjge [ ora) to the present.

alin American and Caribbean Health Sciences Literature)
Cochrane HIV/AIDS Group Trials Register
Web of Science

Conference databases
Aegis

e AlDSearch: AIDSearch covers abstracts from a number of relevant international
conferences including the International AIDS Conference, the International AIDS
Society (IAS) Conferences on HIV Pathogenesis, Treatment, and Prevention, the
Conference on Retroviruses and Opportunistic Infections (CROI), the British HIV
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Association Conference and the International Congress on Drug Therapy in HIV
infection.
e NLM Gateway (for HIV/AIDS conference abstracts before 2005)

We also hand searched conference proceedings from the CROI, International AIDS
Conferences and IAS Conferences on HIV Pathogenesis, Treatment, and Prevention
from 2005 to 2009.

Ongoing trials. We searched the following prospective trials registers:

e ClinicalTrials.gov (http://clinicaltrials.gov/)
Current Controlled Trials (www.controlled-trials.com/)
e Pan-African Clinical Trials Registry (www.pactr.org)

Other resources

Researchers and relevant organizations. e contacted indivi searchers

Search Terms
Standard HIV/AIDS Cqg ) roup search terms were be used. Major
subject heading terrg i i jretroviral therapy, antiretroviral agents,
treatment failure, ddheten

individual drug names.

Time Result
OT (animals [mh] NOT human [mh]) [13:32:19, 617

#19) NOT (animals [mh] NOT human [mh]) |13:26:51 624
13:24:02| 626
dine OR lamivudine OR stavudine or didanosine [13:20:10| 23441
jtabine OR nevirapine OR efavirenz OR tenofovir OR
abacavir OR atazanavir OR lopinavir/ritonavir OR darunavir OR
fosamprenavir OR indinavir OR saquinavir OR ritonavir OR
nelfinavir OR tipranavir OR Trizivir OR Combivir OR Kaletra OR
Truvada OR Duovir OR Viraday OR Triomune OR Odivir)

#18 |Search #3 AND #16 AND #17 10:07:57| 1473
#17  |Search TREATMENT FAILURE 10:07:35[153495
#16 |Search #10 OR #11 OR #12 OR #15 10:06:53|347813
#15 |Search MEDICATION ADHERENCE OR ADHERENCE 10:05:56| 53496
#12  |Search (SECOND-LINE THERAPY) OR (SECOND-LINE 10:03:31] 6787



http://clinicaltrials.gov/�
http://www.controlled-trials.com/�
http://www.pactr.org�
http://www.ncbi.nlm.nih.gov/sites/entrez?querykey=22&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=HistorySearch&querykey=22&tab=&�
http://www.ncbi.nlm.nih.gov/sites/entrez?querykey=21&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=HistorySearch&querykey=21&tab=&�
http://www.ncbi.nlm.nih.gov/sites/entrez?querykey=20&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=HistorySearch&querykey=20&tab=&�
http://www.ncbi.nlm.nih.gov/sites/entrez?querykey=19&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=HistorySearch&querykey=19&tab=&�
http://www.ncbi.nlm.nih.gov/sites/entrez?querykey=18&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=HistorySearch&querykey=18&tab=&�
http://www.ncbi.nlm.nih.gov/sites/entrez?querykey=17&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=HistorySearch&querykey=17&tab=&�
http://www.ncbi.nlm.nih.gov/sites/entrez?querykey=16&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=HistorySearch&querykey=16&tab=&�
http://www.ncbi.nlm.nih.gov/sites/entrez?querykey=15&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=HistorySearch&querykey=15&tab=&�
http://www.ncbi.nlm.nih.gov/sites/entrez?querykey=12&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=HistorySearch&querykey=12&tab=&�
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TREATMENT) OR (SECOND-LINE ANTIRETROVIRAL
THERAPY) OR (SECOND-LINE ANTIRETROVIRAL
TREATMENT)

+H*
—_
—_

Search SALVAGE THERAPY 10:01:29| 14918

+*
-
o

Search (DRUG RESISTANCE) OR (DRUG RESISTANCE, 10:01:15/277283

VIRAL) OR (ANTIVIRAL DRUG RESISTANCE) OR
(ANTIVIRAL DRUG RESISTANCES)

+
w

Search #1 AND #2 09:50:43| 66143

RS
N

Search Antiretroviral Therapy, Highly Active[MeSH] OR Anti-  09:49:48| 99298
Retroviral Agents[MeSH] OR Antiviral Agents[MeSH:NoExp
((anti) AND (hiv[tw])) OR antiretroviral*[tw] OR ((anti) AN
(retroviral*[tw])) OR HAART[tw] OR ((anti) AND (acquir
immunodeficiency[tw])) OR ((anti) AND (acquired

immunedeficiency[tw])) OR ((anti) AND (acquired i
deficiency[tw])) OR ((anti) AND (acquired immug

Search HIV Infections[MeSH] OR HIV[\e i A49:32253117

infect*[tw] OR human immunodeficiency virus
immunedeficiency virus[tw] OR
V|rus[tw] OR human |mmune -dé

For the subsequent que edsbver the period of the review, targeted

ed to address comparisons among boosted
ases and conferences were searched with the terms

e terms, “monotherapy” and “Pl monotherapy.” Searches

were limited te ized controlled trials.

Inclusion Crite

Intervention frial. Given the in insufficient number if trials, cohort, case control,
and case series study designs were included (targeted reviews on boosted Pls
and PI monotherapy limited to RCTs).

Evaluates second-line ART in patients failing first-line, including any three-drug
second-line regimens or four-drug regimens that contain lamivudine

Includes a clear definition of failure based on clinical, immunologic and/or
virologic criteria and rationale for switching to second-line (for example, WHO
2006 Guidelines, see appendix)

Failure of a WHO recommended first-line, including three-drug regimens of two
NRTIs + NNRTI OR failure of Pl + two NRTIs OR failure of triple NRTI regimen


http://www.ncbi.nlm.nih.gov/sites/entrez?querykey=11&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=HistorySearch&querykey=11&tab=&�
http://www.ncbi.nlm.nih.gov/sites/entrez?querykey=10&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=HistorySearch&querykey=10&tab=&�
http://www.ncbi.nlm.nih.gov/sites/entrez?querykey=3&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=HistorySearch&querykey=3&tab=&�
http://www.ncbi.nlm.nih.gov/sites/entrez?querykey=2&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=HistorySearch&querykey=2&tab=&�
http://www.ncbi.nlm.nih.gov/sites/entrez?querykey=1&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=HistorySearch&querykey=1&tab=&�
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e Provides sufficient regimen-specific information about first and second-line drugs
to compare regimens and outcomes of interest

Exclusion Criteria

e Studies evaluating ART in patients failing more than one regimen

o Letter, editorial, non-systematic review, case report, cross-sectional study

e Studies evaluating substituting rather than switching ART (as described in WHO
20086, substituting is for toxicities and usually involves single drug changes while
switch is due to clinical, immunologic or virologic failure and involves changing
entire regimen).

e Studies evaluating failure of first-line single-drug regimens
Studies evaluating second-line four-drug regimens that

e Studies evaluating non-boosted Pls in adults (except j
of ritonavir), double Pl regimens, new therapies inc
chemokine receptor antagonists or fusion inhibitors:

r-drug regimens

ot contain 3TC

etting of intolerance
rase inhibitors,

Search Outcomes

EH and LC independently conducted the selecfio relevant stédies by
scanning the titles, abstracts, and descriptor terms wnloaded material from the
electronic searches. Irrelevant reports were discarded, the full article was obtained

for all potentially relevant or uncertaingeports. EH and L pendently applied the
inclusion criteria. JH acted as arbiter w i nt. Studies were
reviewed for relevance, based on study igfpants, exposures and
outcomes measures. Finally where resol S sible because further

information was required, the study was alig e list of those awaiting
assessment. Attempts to t authors to'grovide further clarification of data are
ongoing.

For the subsequefit re i ned titles and extracted data.

Search Yield

screefiing, 208 titles and abstracts were reviewed
ers (LC and EH) for inclusion and exclusion criteria. Fifty-
were reviewed by two authors. One RCT, seven

primary searc

There were five ofigoing trials identified (see Appendix Table 2. Ongoing trials).
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Figure 1 (primary search results)

Citations retrieved from database searches an
hand searching

n=1339

Citations excluded: not relevant {(animal
studies. news reports etc.)

n=1110

Titles reviewed by 2 reviewers

n=229

Articles excluded: not relevant
I — (review articles etc)

n=170

[Abstracts and full text
articles reviewed by 2|
reviewers

n=59

Artticles excluded:

- editorial/letterfreview statements: n = 3

- topic related but irelevant (resistance,

i ici infi ion about i )X n=13
— - Treatment simplification or interruption: n = 3

- Salvage regimens: n = 11

-1or2dmug lIstline:n=7

Total excluded:

n =48

Articles included
n=11

(RCT: n = 1: Observational study: n = 10)

Targeted searches
The boosted Pl sear
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Figure 2 (boosted Pl)

Citations from an
hand seaching

n =28

Citations excluded: not relevant (ammal
sludies. news reports alc.)

n= 1976

Anticles excluded:

= mview arhicle: n= 7

- studias in highly reatment expanencad. or
nis: n o= 16

publications from already included trial: n = 7

Total excluded: n =36

Full texd nrticles reviewad

n=h

Duplicates (same trial population)

—

n=3

Articles included

Data extraction and management
After initial search and article screening, 1 : i pendently double-coded and
entered onto a detailed and standardized dg orm information from selected

studies. Extracted informatiesn.included:

Study details: citat ation, study design and details
Participant details: ati igibility?(inclusion and exclusion) criteria, ages,
population size, attrition“aie dlagnosis and disease and any clinical,
immunologic Qi ic stagin ormation, first-line drug regimen details

adverse eve

Data analysis and presentation of findings

We used Review Manager 5 provided by the Cochrane Collaboration for statistical
analysis and GradePro (GradePro 2008) software to produce Summary of Findings and
Evidence Profile tables.

When interventions and study populations were sufficiently similar across different
studies, we statistically pooled the outcomes and examined the differences between the
two models using both fixed and random-effects models, with final results presented
using random-effects models. We summarised dichotomous outcomes for effect in terms
of risk ratio (RR), risk difference (RD) and number needed to treat (NNT) with their 95%
confidence intervals. We summarized continuous outcomes with a weighted mean
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difference (WMD) and 95% confidence interval. We evaluated observational studies,
non-randomised trials and randomised clinical trials separately.

We summarized the quality of evidence for each outcome for which data were available
in GRADE Summary of Findings and GRADE Evidence Profile Tables (Guyatt 2008).

Subgroup analysis and investigation of heterogeneity

We examined heterogeneity among trials using the chi-square statistic with a
significance level of 0.10 and the I-squared statistic. We interpreted an I-squared
estimate greater than 50% as indicating moderate or high levels of h@terogeneity and
investigated its causes by sensitivity analysis. If heterogeneity p ed; we presented

studies across six domains:
blinding, incomplete outcome data,
biases (see Table 3).

ias using the above criteria in Table 4 and
Assessment Scale (NOS) shown in Tables 5 and 6

10
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Table 4. The Cochrane Collaboration’s tool for assessing risk of bias in controlled

trials.

Domain

Description

Review authors’ judgment

Sequence generation

Describe the method used to
generate the allocation
sequence in sufficient detail to
allow an assessment of
whether it should produce
comparable groups.

Was the allocation sequence
adequately generated?

Allocation concealment

Describe the method used to
conceal the allocation
sequence in sufficient detail to
determine whether interventi
allocations could have bee
foreseen in advance of, o
during, enrolment.

Was allocation adequately
co

Blinding of participants,
personnel and outcome
assessors

Assessments should be made
for each main outcome (or
class of outcomes).

Incomplete outcome data

Assessments should be made
for each main outcome (Q
class of outcomes).

Selective outcy)rting

Describe all meas

ach intervention
group (compared with total
Randomised participants),
§ons for attrition/exclusions
yhere reported, and any re-
inclusions in analyses
performed by the review
authors.

State how the possibility of
selective outcome reporting
was examined by the review
authors, and what was found.

of the allocated
interventio
prevented during the study?

Were incomplete outcome data
adequately addressed?

Are reports of the study free of
suggestion of selective
outcome reporting?

Other sources of bias

State any important concerns

other domains in the tool.

If particular questions/entries
were pre-specified in the
review’s protocol, responses
should be provided for each
question/entry.

about bias not addressed in the |

Was the study apparently free
of other problems that could put
it at a high risk of bias?

11
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Table 5. 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

12
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Table 6. Newcastle-Ottawa quality assessment scale for case-control studies.

Note: A study can be awarded a maximum of one star for each numbered item within the
Selection and Exposure categories. A maximum of two stars can be given for comparability.

Selection

1) Is the case definition adequate?
a) yes, with independent validation *
b) yes, eg record linkage or based on self reports
¢) no description

2) Representativeness of the cases
a) consecutive or obviously representative series of cases *
b) potential for selection biases or not stated

3) Selection of Controls
a) community controls *
b) hospital controls
¢) no description

4) Definition of Controls
a) no history of disease (endpoint) *
b) no description of source

Comparability

1) Comparability of cases and controls 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.)

Exposure

1) Ascertainment of exposure
a) secure record (eg surgical records) *
b) structured interview where blind to case/control status *
c) interview not blinded to case/control status
d) written self report or medical record only
e) no description

2) Same method of ascertainment for cases and controls
a) yes x
b) no

3) Non-Response rate
a) same rate for both groups *
b) non respondents described
c) rate different and no designation

13
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Table 7. GRADE approach to assessing the qualit

y of evidence across studies.

Quality of Evidence
(summary score)

Study Design

Downgrading Factors

Upgrading
Factors

High (4) = Further research
is very unlikely to change our
confidence in the estimate of
effect.

Randomised trials
or valid accuracy
studies for
diagnostic tests
begin with a score
of High (4)

Moderate (3) = Further
research is likely to have an
important impact on our
confidence in the estimate of
effect and may change the
estimate.

Low (2) = Further research
is very likely to have an
important impact on our
confidence in the estimate of
effect and is likely to change
the estimate.

Observatio
studies or indire
accuracy studies

for diagnostic tests
begifwith a score
o

Very low (1) = Any estimate
of effect is very uncertain

four levels: high,

Study limitations:
-1 Serious
-2 Very serious

Serious

Large effect
+1 Large
+2 Very Large

Plausible
confounding
would change
the effect
+1

Dose-response
gradient
+1 if present

interest” (Higgins 2008). The quality rating across studies has
poderate, low or very low. RCTs are categorized as high quality but

can be downgraded; similarly, other types of controlled trials and observational studies

are categorized as low quality but 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

publication bias. Factors that can increase the quality level of a body of evidence

include a large magnitude of effect, if all plausible confounding would reduce a

demonstrated effect and if there is a dose-response gradient.

14
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DESCRIPTION OF THE STUDIES

One clinical trial (Fox 2006) and seven observational studies (Abgrall 2007; Barreiro
2003; Mocroft 2001; Sproat 2005; Vray 2003; Pujades Rodriguez 2008; Cozzi-Lepri
2002) and three abstracts (Murphy 2008; Gomo 2008; Hull 2009) met inclusion criteria
and were extracted. The observational studies addressed a wide range of second-line
questions and were too heterogeneous for pooled estimates. A narrative review was
performed for these observational studies. Four additional studies were identified of
boosted Pl interventions in populations in which salvage regimens and second-line
regimens are mixed (Dragsted 2003; Dragsted 2005; Phillips 20043.de Mendoza
2006). These studies were read in full detail, although they were ble-coded or put
in GRADE tables.

Five ongoing trials addressing second-line therapies in lo [ ome countries
were identified (see Table 2). Table 8 contains a list [ tified in this
review.

Table 8. List of included studies

RCTs Observational Pl monotherapy Boosted Pl | Ongoing
studies RCTs comparison | trials
RCTs
Fox 2006 Abgrall 2007 ifribas 2005 (OK) 006 | 2LADY
(COLATE) Barreiro 2003 1ba ( AN) Second-line
Cozzi Lepri 2002 olina 627055

2008 SARA
(CASTLE) | EARNEST
Mills 2009

(ARTEMIS)

Gomo 2008
Hull 2009

Nunes 2007
(KalMo)
Waters 2008/Singh
2007

PIVOT (On going
study)

Randomised Controlled Trials

One randomised trial (Fox 2006) evaluated maintaining lamivudine compared to not
maintaining lamivudine in 136 treatment-experienced patients in Europe (COLATE trial).
Experienced patients were divided into strata A, those who were starting their second
regimen after failure, and Strata B, those who were starting a regimen after more than
one prior regimen. Qutcomes for the open-label, randomised trial were average area
under the curve minus baseline (AAUCMB) reduction in logso HIV RNA after 48 weeks,
mean reduction in HIV RNA, median increase from baseline in CD4 T-cell counts,

15
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clinical non-fatal adverse events, baseline resistance patterns and evolutionary
distances in a subpopulation that had sequences performed.

Observational Studies

Pujades-Rodriguez 2009 is a descriptive study that evaluated 370 of 48,338 treatment
naive patients who began second-line therapy after initial NNRTI-based first line regimen
in Medecins Sans Frontieres (MSF) centres in 26 resource-limited countries. This
observational study evaluated the probability of remaining alive and in care at 12 and 24
months, and factors associated with outcomes on second line regimens.

Murphy 2008 evaluated second-line LPV/r based therapy in 184 gatients who needed
second-line regimens in Durban, South Africa. Seventy-two p t switched due to
immunologic and or virologic failure (the rest due to advers

Sproat 2005 compared virologic response of 586 pz the UK from 1998-2000
regimens in the presence or
absence of the M184V mutation. Outcomes were factor: ted to virologic and

immunologic success by multivariate a S.

Hull 2009 is a small study of 117 patients , ie.failure and documented M184V
mutation without other NRTI or Pl mutati lysed for virologic response
on lamivudine-containing g boosted Pls and another NRTI.

Gomo 2009 is an anj [ e DART trial who switched to second-
line therapy and € A igfipid profiles. All patients had LPV/r-

compared to EFV after Pl failure. Mocroft 2001 evaluates
patients with Pl experience. These studies were retained for
ited contribution to the main study question and low quality

Randomised Couptrolled Trials of Monotherapy with boosted Pls

Nine randomised, open-label clinical trials addressed the issue of monotherapy with
boosted Pls (see Table). A recent systematic review (Bierman 2009) and a Cochrane
protocol on the topic (Jaoko 2009) were reviewed in detail, and the authors contacted,
to supplement the searches that were performed.

There were four published manuscripts (Cameron 2008; Delfraissy 2008; Arribas 2005
and Arribas 2009a) and five abstracts or posters (Nunes 2007; Waters 2008; Arribas
2009b; Katlama 2009; Gutmann 2009) identified. For trials with outcomes published for
multiple time points, the longest time point assessed with complete information by
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outcome was included. The most common comparison was boosted lopinavir compared
to combination ART (cART) that included boosted lopinavir and two NRTIs (Arribas
2005; Arribas 2009a; Nunes 2007; Waters 2008; Delfraissy 2008). Cameron 2008
compared efavirenz-based cART to lopinavir/ritonavir monotherapy. Two abstracts
compared boosted darunavir monotherapy to cART with Darunavir (Arribas 2009b;
Katlama 2009). The MONARK trial (Delfraissy 2008) and the Cameron 2008 paper
included ART-naive patients, while all other studies enrolled patients with suppressed
viral load for a minimum of six months (Katlama 2009 required 18 months). None of the
trials took place in low or middle-income countries. Table 9 contains a description of
included monotherapy trials.

OKO04

Arribas

2009a

Pulido
2008a

Table 9. Monothera

Random
ised,
open-
label,
non-
inferiorit
Yy,
multicen
tre trial

OK

Arribas
2005

Pulido
2008b

Ra
iseds
open-
label,
multicen
tre study

studies

205 adults in Spain
with HIV RNA <50

copies/ml for at least 6
months on LPV/r + 2
NRTI (or TDF + NRTI)
for 4 weeks, no prior

history of failyre on PI

rtion of patients

2 measures
HIV RNA >500
separated by 2
weeks); change of
randomized therapy;
treatment
discontinuation;
LTFU; failure to
reach virologic
response for those
on monotherapy
reinduced;
proportion with viral
suppression (<50
copies/ml) at 48 and
96 weeks;

time to loss of
virologic response;
change in CD4;
development of
resistance

42 adults with HIV
RNA <50 copies/ml for
at least 6 months, no
history of PI failure,
were receiving LPV/r
plus 2NRTI for >4
weeks in Spain

LPV/r 400/100

mg BID

or

Continue LPV/r

400/100 mg

BID and 2 NRTI
or TDF +NRTI

1. Proportion of
patients with HIV
RNA < 500 copies/ml
at 48 weeks.

2. Secondary
endpoints <50
copies/ml at 48
weeks,

3. TLOVR,

4. CD4 changes,
5. development of
resistance
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6. lab changes, AE
MONARK Random | 138 adults in Europe | LPV/r400/100 Proportion of patients
ised with CD4>100, ART mg BID with HIV RNA <400
Delfraissy | open naive, >18, HIV-RNA copies/ml at 24
2008 label, <100,000 copies/ml or weeks and <50 at 48
Ghosen 2009 multi we(?ks, occurrence of
(descriptive); centre LPV/r 400/100 | resistance mutations,
Spire 2008 trial mg BID and correlation with early
f)suetgg;deasr)y_ ZDV/3TC response and LPV
Delaguerre 300/150 mg concentration
2009 BID
(resistance
testing);
Flandre 2009
(prognostic
factors)
KalMo Random | Adults with VL <80 switch toL.PV/r < 80 copies/ml at
ised, copies/ml on HAART x weeks
Nunes open- 6 months, without ure (HIV
2006, label prior failure., CD4 > copies
Nunes 200 cells/ul and CD4
2007 nadir >100 cells/ul.
UK study Random | 54 adults wit Rates of
ised, CD4>200 and maintenance of VL
Waters open- <50 copies/ml x <50 copies/ml and
2008 (48 label, months on HAA change in CD4
weeks) single fewer than 5 PI
Singh 2007 | center Continue cART | 24, 48 weeks

poster (24 | study
weeks)
MO03-613 LPV/r 400/100 Proportion of patients
study mg BID plus by ITT-E with HIV
3TC/AZT RNA < 50 copies/mi
Camerop 150/300 mg at 96 weeks, lab
2008 BID then changes and limb fat
simplify week changes
24-48 to
monotherapy
or
EFV 600 mg
QD plus
3TC/AZT BID
MONET Random | 256 patients with HIV | switch to DRV/r | Proportion with VL
ized, RNA < 50 copies/ml 800/100 mg QD | <50 copies/ml by ITT
Arribas open- for at least 24 weeks monotherapy at week 48
2009 IAS label,
multicen or
tre study
in switch to DRV/r
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Europe, 800/100 mg QD

Russia plus 2 NRTI

and

Israel
MONOI- Random | 225 adults on cART 8 week Proportion with
ANRS 136 | ised, with HIV RNA <400 induction with failure (2 consecutive

open- copies/ml for at least DRV/r 600/100 | measures >400
Katlama label 18 months mg BID plus 2 copies/ml), treatment
2009 IAS NRTI then modification or

monotherapy discontinuation at

eek 48

MOST Random | 60 adults with HIV- ent failure in
ised, RNA < 50 copies/ml
open- for at least 6 months nt at 48
Gutmann label, and no prior treatme
CROI 2009 | multi failure

centre
study in
Switzerl
and

The OK04 Study is a randemi , inferiority trial of lopinavir/ritonavir
monotherapy comparegiw ir/ri plus two nucleosides in 205 suppressed

3TC/AZT (1 g/300mgytwice daily. Patients on LPV/r plus 3TC/AZT simplified to
monotherapy during weeks 24-48 if 3 consecutive HIV-1 RNA measurements
were <50 copies/ he primary endpoint was the proportion of patients with HIV-1
RNA <50 copies/ml at week 96. Other endpoints included time to loss of virologic
response (TLOVR), laboratory changes, resistance and adverse events.

The MONARK trial (Delfraissy 2008) is a randomised, open-label, multicentre study in
which 138 patients naive to ART were randomised to lopinavir/ritonavir 400mg/100mg
BID monotherapy or LPV/r 400mg/100mg BID plus zidovudine/lamivudine
(300mg/150mg) twice daily. Primary endpoints were the proportion with plasma HIV-
RNA below 400 copies/ml at 24 weeks and below 50 copies/ml at 48 weeks. Secondary
outcomes included acquisition of resistance in patients with suboptimal response,
correlation of early response and trough LPV/r concentrations.
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The KalMo study reports 48 week (Nunes 2006) and 96 week (Nunes 2007) outcomes
from a randomised, open-label trial of 60 adults in Brazil on cART with viral suppression
(VL < 80 copies/ml for at least 6 months) who were randomised to maintain current
regimen or to switch to LPV/r 400/100 mg BID. The primary study endpoint was viral
suppression (<80 copies/ml) at 48 weeks.

Waters 2008 describes a randomised, open-label, single centre trial of 54 adults with
viral suppression (VL < 50 copies/ml for at least 6 months) with fewer than 5 PI
mutations who were randomised to continue their HAART or switch to LPV/r
monotherapy. Rates of maintenance of viral suppression and changes in CD4 count
were assessed at 24 (Singh 2007) and 48 weeks (Waters 2008).

The OK study (Arribas 2005) was a pilot, open-label, rando
with viral suppression who were receiving LPV/r (400mg/10

study of 42 patients
plus two NRTIs
ot. The primary

Other secondary endpoints included proportion wit i ks, TLOVR,
development of HIV resistance, changes in CD4 g6 nges in

ere randomised to continue
ith lopi it.#he primary endpoint

n, ingy in CSF and/or genital
W, of 20% failure (6 patients) in the

triple drug ART or switch to monothera
was treatment failure (1 log increase in
tract. There was a predefined stopping r
monotherapy arm.

i imary endpoint was the proportion with virologic failure
IV RNA levels above 400 copies/ml) or modification or

One ongoing large, Fandomised, open-label trial in the UK, Ireland and Italy of 400
participants with yjral suppression who will be randomised to ritonavir-boosted PI
monotherapy or to continue triple ART was identified (PIVOT: Protease Inhibitor
Monotherapy Versus Ongoing Triple-therapy in the long-term management of HIV
infection, ISRCTN 04857074). This is a five-year study looking at safety, efficacy and
resistance outcomes.

Rondomised Controlled Trials of Boosted Pls

LPV/r and ATV/r
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The CASTLE trial was an open-label, randomised trial that randomised 833 ART naive
patients to ATV/r 300mg/100mg once daily or LPV/r 400 mg/100 mg twice daily. The
main outcome was proportion of patients with viral load <50 copies/ml at 48 weeks;
development of resistance, adverse events and rates of virologic failure were also
reported (Molina 2008a). A 96-week analysis by disease severity (Uy 2009), safety and
efficacy at 96 weeks (Molina 2008b) and renal outcomes (McGrath 2009) are also
reported in conference abstracts.

LPV/r versus DRV/r
The ARTEMIS trial was an open-label, non-inferiority trial with 689 ART-naive patients
randomised to once daily DRV/r or LPV/r (once daily or twice daily).khe primary
outcome was virologic reponse; other outcomes included advers ents and median
CD4 at 48 weeks (Ortiz 2008) and 96 weeks (Mills 2009; Baralgdi 2009). This was an
industry-funded study performed in 26 centres.

LPV/r and FPV/r
The KLEAN trial was an open-label, randomised,
patients comparing boosted FPV (700mg/100 m
mg/100mgq) given BID, both in combination wit

i center, non-infe trial in 878

copies/ml and those discontinuing study drug for any n at 48 weeks (Eron 2006).
Other outcomes assessed were changes in CD4, devel t of resistance, adherence
assessed by pill counts, adverse even : fles. There is a follow
up study up to 144 weeks of patients whg
agreed to continue (Pulido 2009). The follow up
represented in the GRADE table due to th

ATV/r and DRV/r
No studies were ide

Risk of bias in include
See Figures

e, boosted Pl comparison and PI
and See Table 12 for NOS Rating of observational

concealment. On Pl monotherapy trials and boosted Pl trials
where informa available from the manuscript or through communication with the
study author, all ad adequate sequence generation. Some trials had insufficient
reporting to make & judgement (Gutmann 2009; Katlama 2009; Nunes 2007; Singh
2007).

Blinding
Fox was not a blinded trial. All boosted monotherapy trials and the three trials comparing
boosted protease inhibitors were all open-label.

Incomplete outcome data

For Fox 2006, outcome reporting for the primary efficacy data was complete. Most of the
Pl monotherapy trials reported follow up of randomised patients, as did the boosted PI
trials; in addition all studies performed analyses by intention-to-treat.
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Selective reporting
There does not appear to be selective reporting from Fox 2006. Many of the PI
monotherapy abstracts do not offer sufficient information to give a ‘yes’ or ‘no’ judgment.

Other potential sources of bias
All boosted Pl trials were industry sponsored. Many of the Pl monotherapy trials were
supported by industry, as well.

EFFECTS OF INTERVENTIONS

Maintaining lamivudine in second-line NRTI backbone
The COLATE trial (Fox 2006) found no significant difference i
curve minus baseline of reduction in log;o HIV RNA copies/

rage area under the
ients who maintained

3TC in their second-line regimen compared to those who ean number of
antiretroviral drugs other than 3TC received was 3.5 ( C arm and
3.4 (3.1-3.7) in the Off3TC arm. The results did not ART; in
Strata A (those experiencing failure on their first ini [ e On3TC

group, the results was 1 logo reduction in HIV
was 1.4 (1-1.8) while for Strata B (those experienci
containing regimen), it was 1.6 (1.3-1.9) in the On3T

on*a second or later 3TC-
p compared to 1.5 (1.3-1.8)

in the Off 3TC group (p=0.75). In addition, there was no icant difference in mean
reduction in logso HIV RNA; for those 0O mean reduction from
baseline was 1.2 (0.9-1.5) and for those ce, the reductions was
1.6 (1.4-1.8, p=0.02). There were also in grences in time to virological

mutations or other NRTI mutations who
a boosted Pl compared to those on an
C or FTC plus NRTI plus boosted PI plus

among patients wi
subsequently took 3T
3TC or FTC sparing regi

Murphy 2008 reports no difference in viral suppression at 6 months among 76 patients
with a ddI NRTI backbone on LPV/r based second-line compared to 79 without a ddlI
backbone in South Africa.

Sproat 2005 reports that in those patients taking ddl-containing regimens, there was no
significant difference in the median change in VL or AAUCMB, or percentage of patients
achieving undetectable VL, whether or not M184V mutation was present at baseline or
not (p>0.05 except at week 12, p=0.035). In patients with M184V mutation at baseline,
those on ddl-containing HAART had significantly better virologic outcome as measured
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by AAUCMB than those not on ddl-containing HAART (p=0.007). No significant
difference was shown, however, for the proportion attaining undetectable viral load.

Second-line with three active new drugs versus less than three active new drugs
Pujades Rodriguez 2008 did not report a difference in one compared to two new NRTI
drugs in a second-line regimen on incidence of death or lost to follow up in patients
evaluated in multiple MSF centres. In another observational study (Mocroft 2001) at
multiple sites across Europe (and Israel), there was a significant association between
the number of new NRTIs and virologic response (RH for two new NRTIs 1.99, 95% ClI
1.45-2.73).

Cozzi Lepri 2002 found that among the 429 treatment-experien pattents, the

events/person-year). In multivariate proportional hazards associated with
V|rolog|c failure were hlgher V|raI load (adjusted relatlv 95% CI 1.17-

Monotherapy with boosted Pls
Nine randomised clinical trials including a total of 1,1 tients addressed the issue of
monotherapy with boosted Pls compa i . rials compared darunavir

Of the critical outcomes, there were no sta ant differences between arms.
Only 2 studies provided infg atlon on moriality (all caéfses of death reported as
g e presumed to not have had any deaths

during study period. N© tudies repoftedson clinical disease progression
The pooled Mantel Hae gftelative risk estimate (RRynre) for severe
adverse even : . out evidence of statistical heterogeneity. There

of adverse events. In general, the denominator used for
apiised who received at least one dose of study drug
. If Grade 3 or 4 events were not reported by arm, we
to adverse events" (Arribas 2009a; Nunes 2007; Arribas
2009b pe i with author) or the author's assignment of "severe adverse

Forest Plot: Outcgfme Severe adverse events, Pl monotherapy vs. cCART
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monotherapy Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Arribas 2005 0 21 1 21 8.7% 0.33 [0.01, 7.74]
Arribas 2009a 0 100 8 98 10.2% 0.06 [0.00, 0.99] ¥———=—
Arribas 2009b 4 127 0 129 9.8% 9.14 [0.50, 168.05]
Delfraissy 2008 10 83 4 53 29.8% 1.60 [0.53, 4.83] — -
Katlama 2009 3 112 1 113 14.4% 3.03 [0.32, 28.86] S B
Nunes 2007 1 30 2 30 13.5% 0.50 [0.05, 5.22] —_—
Singh 2007 2 26 1 28 13.6% 2.15[0.21, 22.37] I
Total (95% CI) 499 472 100.0% 1.15[0.41, 3.22] -*—
Total events 20 17
Heterogeneity: Tau® = 0.61; Chi* = B.94, df = 6 (P = 0.18); I’ = 33% IO o1 OIl lIO JODI
Test for overall effect: Z = 0.26 (P = 0.79) Favours expérimental Favours control

differences between
ts with lipoatrophy at

For non-Grade 3 or 4 adverse events, some trials found signific
arms. Cameron 2008, for instance, reports the proportion of

0.94 (95% C1 0.89-0.99) in those on monotherap combination ART. There
was no evidence of heterogeneity (p=0.55) and Hig tatistic = 0%. Two studies
used thresholds other than <50 copies/ml (Nunes 200 d <80 copies/ml and
Gutmann 2009 used <400 copies/ml)#&0Qf note, the Gut

s in the monotherapy
group were associated with low CD4 nac 4 <200 cells/pul; p<0.01

Forest Plot. Outcome
monotherapy vs cART (*

0 copies/ml) by ITT analysis, PI
der forest plot, ‘favours experimental’)

monorx Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Arribas 2005 17 21 20 21 5.2% 0.85 [0.68, 1.07]
Arribas 2009a 77 103 76 102 10.7% 1.00 [0.86, 1.18]
Arribas 2009b 107 127 110 129 25.4% 0.99 [0.89, 1.10]
Cameron 2008 50 104 31 51 3.1% 0.79[0.59, 1.06] 7
Delfraissy 2008 56 84 40 54 5.7% 0.90[0.72, 1.12] =T
Gummann 2009 23 29 31 31 7.3% 0.80 [0.686, 0.97] ha
Katlama 2009 98 112 104 113  34.9% 0.95 [0.87, 1.04] |
Nunes 2007 24 30 26 31 4.9% 0.95 [0.75, 1.21] -
Waters 2008 18 26 22 28 2.7% 0.88 [0.64, 1.21] -
Total (95% CI) 636 560 100.0% 0.94 [0.89, 0.99] |
Total events 470 460
Heterogeneity: Tau® = 0.00; Chi* = 6.85, df = 8 (P = 0.55); I7 = 0% 50 o1 O:l 1:0 IDD:
Test for overall effect: Z= 2.42 (P = 0.02) Favours expérimental Favours control

In a follow up analysis among those on-treatment (where denominator is those
randomised and dosed with discontinuations or losses to follow-up censored), the
pooled RRynre Was 0.92 (95% CI 0.88-0.96), without evidence of statistical
heterogeneity.
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Forest Plot: Outcome of virologic response (VL <50 copies/ml) Pl monotherapy vs. ART
with on-treatment analysis

monorx Control Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI|
Arribas 2005 17 20 20 20 4.4% 0.85 [0.70, 1.05] -
Arribas 200%a 67 77 72 76 15.1% 0.92 [0.83, 1.02) L
Arribas 2009b 107 124 110 125 16.6% 0.98 [0.89, 1.08] L
Cameron 2008 50 88 31 44 2.7% 0.81 [0.62, 1.05] -7
Delfraissy 2008 56 67 40 41 12.0% 0.86 [0.76, 0.96] -
Gumtmann 2009 23 29 31 31 4.8% 0.80 [D.6B, 0.97] -
Katlama 2009 97 103 102 103 37.4% 0.95 [0.90, 1.00] ]
MNunes 2007 24 29 26 28 4.7% 0.89 [0.73, 1.08] -
Singh 2007 18 24 22 26 2.3% 0.89 [0.67, 1.18] -
Total (953% CI) 561 494 100.0% 0.92 [0.B8, 0.96] |
Total events 459 454

ity L - Chi? = = - = 14 } } } |
Heterogeneity: Tau 0.00; Chi 9.32,df = 8 (P =0.32); | 14% Dol 01 10 100

Test for overall effect: Z = 3.82 (P = 0.0001)

Favours experimental Favours control

One important finding to note is that three studies fou
with intermittent viraemia (>50 and <400 or 500 copi

2005).

The outcome immunologic response c¢
(mean change vs. median change from
studies reported no statistically significa

2009a). Two studies reporie al§"remained stable" (Waters 2008; Arribas
ne (Katlama 2009; Gutmann 2009).

monotherapy vs ART

Montherapy Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% ClI
Arribas 2005 17 21 19 21 3.0% 0.89 [0.70, 1.15]
Arribas 2009a 77 103 76 1D2 7.4% 1.00 [D.86, 1.18]
Arribas 2009b 118 127 120 129 4£1.5% 1.00 [0.93, 1.07]
Cameron 2008 78 104 34 51 3.8% 1.13 [0.90, 1.41]
Delfraissy 2008 67 84 41 54 5.5% 1.05 [0.87, 1.26] T
Katlama 2009 98 112 104 113 24.0% 0.95 [0.87, 1.04] L
Munes 2007 28 30 28 31 8.4% 1.03 [0.89, 1.20] T
Singh 2007 23 26 26 28 6.3% 0.95 [0.80, 1.13] -
Total (95% CI) 607 529 100.0% 0.99 [0.95, 1.04]
Total events 508 448
Heterogeneity: Tau® = 0.00; Chi* = 3.93, df = 7 (P = 0.73); I’ = 0% 50 oL Oil lIO 1005

Test for overall effect Z = 0.40 (P = 0.69) Favours experimental Favours control

The acquisition of major Pl mutations was relatively rare in most trials.

25



DRAFT: What to use in second-line

Forest plot: Outcome of drug resistance Pl monotherapy vs. ART

monotherapy Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Arribas 2005 o] 21 0 21 Not estimable
Arribas 2009a 2 103 2 102 36.6% 0.99 [0.14, £.90]
Arribas 2009b 1 127 1 129 18.1% 1.02 [0.06, 16.06]
Cameron 2008 4 104 1 51 29.4% 1.96 [0.22, 17.10] I
Delfraissy 2008 3 84 0 54 15.9% 4.53 [0.24, B6.00] b
Katlama 2009 0 112 0 113 Mot estimable
Total (95% CI) 551 470 100.0% 1.55 [0.48, 5.01] -*—
Total events 10 4
Heterogeneity: Tau® = 0.00; Chi® = 0.87, df = 3 (P = 0.83); I’ = 0% ID o1 Oll lIO IDDI
Test for overall effect: Z = 0.73 (P = 0.47) Favours experimental Favours control

The GRADE Table 2 shows outcomes and quality of evidence 40t the boosted PI

indirectness. For severe adverse events, the quality was for open-label
trials and for some outcomes with <300 events, the qu
imprecision. Of note, six of nine trials were industry id not clearly
state whether industry supported the work).

Boosted Pl comparison
Observational Studies

nelfinavir (NFV) second-line regimens {fig d gnboosted Pl regimens
in second-line after failure on first-line

pariséns in patients failing an NNRTI first-line regimen were
paring the boosted Pls of interest in ART-naive patients
ere funded by industry and included participants from

W or middle-income countries.

LPV/r and ATV/r
There were no significant differences in the primary virologic outcomes from the
CASTLE study at 48 weeks. At week 48, 78% and 76% had undetectable viral load
from the boosted ATV and LPV arms, respectively. There were six deaths in each group.
Serious adverse events were not different between groups, although more patients in
the LPV/r group reported Grade 2-4 nausea and diarrhoea compared with the ATV/r
group (11% in LPV/r group reporting diarrhea and 2% in ATV/r group). Laboratory values
differed between groups for some outcomes. Sixteen patients in the ATV/r group had
Grade 4 increases in total bilirubin compared to none in the LPV/r group. Mean
percentage changes from baseline in fasting cholesterol, non-HDL cholesterol and
triglycerides at week 48 were higher in the LPV/r group than the ATV/r group (p<0.0001).
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Acquisition of resistance mutations to Pls was similar in both arms. A separate analysis
of creatinine clearance also showed similar function in both groups at 48 weeks
(McGrath 2009). In the subgroup of patients with baseline CD4 count <50 cells/ul, 96-
week treatment-related Grade 2-4 adverse events were significantly lower in the ATV/r
arm compared to the LPV/r arm (25% vs. 43%) (Uy 2009 IAS). Higher response rates
(VL <50 copies/ml at 96 weeks by ITT where non-completion equals failure) were seen
in the ATV/r for baseline VL <100,000 copies/ml and 100,000-500,000 copies/ml (75%
vs. 68% and 76% vs 68%, respectively).

LPV/r versus DRV/r
The ARTEMIS trial randomised 343 patients to DRV/r and 346 to
96 week outcomes by ITT are similar in showing non-inferiority g
week 48, 84% and 78% had viral load < 50 copies/ml in DRV/
respectively. At week 96, 79% and 71% had confirmed VL
with higher baseline VL and lower CD4, response rates w

osted darunavir. At
LPV/r arms,
/ml. In patients

Inpatients with HIV-1 RNA < 100,000 copies/ml
response rates were not significantly different
LPV/r and 188 cells/ul in
DRV/r, p=0.57). Adverse events varied between grou ith more diarrhoea reported in
boratory analysis revealed
higher total cholesterol (median perce ' igfe to week 96 23% vs.

15%) and triglycerides (median percentage ine to week 96 50% vs.
12%) in the LPV/r arm compared to DR 01, respectively). At 48
weeks, Grade 3 or 4 events were 64/343 i V Y pared to 75/346 in LPV/r
arm. At 96 weeks, "any seri@ 3in DRV/r and 55/346 in LPV/r

analysis of patients [ mutations, those who had VL >50 copies/ml and
' 5 available, there were no major protease mutations in

copies/ml, 66% (289/434) and 65% (288/444) met the endpoint. There were five deaths,
four in the FPV/r afm and none were thought related to study drug. Median CD4 count
increases were similar across arms (176 cells/ul, interquartile range [IQR] 106-281 in
FPV/r group and 191 cells/ul (IQR 124-287) in the LPV/r group). Adverse events leading
to premature discontinuation occurred in 12% and 10% in the FPV/r and LPV/r groups,
respectively. The median percentage adherence was reported as similar between arms.

The GRADE Tables 3-5 show outcomes from the three boosted Pl trials. The quality of
evidence is downgraded due to concerns about precision (low number of events) for
some outcomes and some study limitations. The patient population is also noted to be
indirect, with access to viral load monitoring, resistance testing and regimen alteration.
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Excluded studies on boosted Pls

There are multiple trials comparing boosted Pls in highly treatment-experienced patients
or in patients failing first-line Pl regimens and started on second-line Pl regimens that
were outside the scope of this review (see Table 10 in Appendix). Two RCTs of
boosted Pl comparisons were identified with mixed populations of ART-experienced and
ART-naive patients; the ART-experienced patients were predominantly Pl-experienced
(Dragsted 2003; Dragsted 2005). One additional analysis of different boosted Pls in
experienced patients was identified (de Mendoza 2006).

The MaxCmin1 Trial (Dragsted 2003) was a randomised, multi ce
comparing indinavir (IDV)/r (800/100 mg) twice daily plus two N to"saquinavir
(SQV)/r (1000/100 mgq) twice daily plus two NRTIs in 306 pati and was powered to
show equivalence between arms (80% chance that 95% CI erence in

Most patients

open-label trial

(p=0.76). The authors conclude that IDV/r and SQ comparable virologic effects
and there were more treatment limiting adverse even he IDV/r arm.

lopinavir/ritonavir (400/100 mg) twice daily“ : V/r (1000/100 mg) twice
daily plus two NRTIs in 324 randomized pa i
NNRTIs and 52% of whom had prior PI e & veeks, 25% of the LPV/r had

arms, respectively, a#d ' ontinuation was non-fatal adverse
events.

.2% and 54.3% response, respectively). Discontinuations
highest in the IDV/r group (22.8%) compared to all others
(p=.03). In : , i i
with lower virol@ onse at week 24 (OR= 0.77, 95% CI 0.68-.87; p<.001).

NVP vs EFV for second-line after failure on Pl-containing regimen

The four studies evaluating NNRTI use after Pl experience (Abgrall 2007; Barreiro
2003; Cozzi Lepri 2002; Vray 2003) all showed associations between EFV over NVP
and virologic response. All studies except Vray 2003 (which had experienced patients
only) had mixed populations of ART-experienced or naive patients; we used results for
experienced patients only.

Cost-effectiveness and descriptive studies

Chimbete 2009 reports first-line failure rate of 7-8% per annum (most patients on triple
NRTI first-line regimens) and good immunological response on LPV/r/AZT/3TC second-
line regimen in patients in the DART trial in Uganda and Zimbabwe. Ferradini 2007
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found similar immunological response in patients on LPV/r-based second-line regimens
in Cambodia. Pujari 2008 also found good response on boosted Pl-based second-line
regimens (10% virologic failure rate at 6 months) in Western India after first-line NNRTI
failure, although reported a high rate of toxicities (with a report of intra-PI switch being
highest for IDV/r). Similarly, Murphy 2008 reported overall virologic suppression (<50
copies/ml) at 6 months to be 82% in patients in South Africa on LPV/r-based second-line
after failure on NNRTI first-line therapy. One report from the UK (Aderogba 2004)
reported a second-line Pl/r failure rate of 59% after first-line NNRTI regimen in adults in
London.

ental cost of USD
pared to first-line
/3TC/NVP and

s sensitive to cost

In Feedberg 2007, a cost-effectiveness study in India found an incr
$1880/year of life saved (YLS) for offering two regimen options ¢
alone, with modeling based on first-line regimen of stavudine
second-line Pl/r-based regimen. The model in Freedberg’s
of the second-line drugs.

In Walensky 2007, a cost-effectiveness model sim
consistently favored initial NNRTI-based regimen
starting with a Pl-based regimen. Results wer ' i ing of NNRTI
resistance (up to 76%). Boosted Pl regimen costs acy as second-line

drugs were the most influential factors in the model.

Third line therapies
Recent studies in resource-limited setti
expanded ART options in third-line theraf he
ART in resource-limited settings is estimated b

Egger 2009; Pujades Rodri 2008). ates of#ailure on first-line NNRTI-based
ahi 2007; Keiser 2008; A. Calmy, personal

There are stua giWer agents in second-line regimens including etravirine in
resource limiting S gs (Sungkanuparph 2008), suggesting newer options for PI-
intolerant patientsgor potentially for highly treatment-experienced patents. Table 11
contains selected trials of etravirine (ETR), raltegravir (RAL) or boosted darunavir
(DRV/r) in treatment-experienced patients. In addition to the clinical trials listed in Table
4, there is recent observational data that supports the success of DRV/r or RAL in three-
class ART experienced patients; virological success (VL <50 copies/ml) at 24 weeks was
greater for those treated with DRV/r, RAL or both compared to nonprotease inhibitor
strategy (OR for DRV/r 4.24 95% CI 1.28-14.06 and for RAL OR 3.1 95% CIl 1.12-8.62)
(McKinnell 2009). Recent reviews have also been published summarized trials of DRV

and ETR (McKeage 2009; Schiller 2009).
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Table 11. Trials of etravirine or raltegravir in treatment-experienced patients

Comparison Trial name Publications Follow up Outcomes/Notes

ETR + BR vs. DUET 1, 2 Mills 2009 poster | 96 weeks *DUET 1 & 2 found

placebo + BR greater efficacy with ETR
compared to placebo in
those on background

Background regimen.

regimen (BR) =

DRV/r + 2 NRTI

+/- enfuvirtide

DRV/r + RAL + TRIO Fagard 2009 IAS | 48 weeks * SINGLE ARM study of

ETR (+ clinician highly experienced

choice) patients with HIV RNA
>1000 copies/ml; 86%
virologic success (<50
copies/ml) at week 48,

nd 15/103 patients had
de 3-4 AE.
RAL vs. EASIER 24 weeks highly
enfuvirtide enced patients on

enfuvirtide regimen with
viral suppression, those
randomized to switch to
RAL had similar efficacy
outcomes at 24 weeks;
AE uncommon.

RAL + optimized
background
therapy (OBT)
vs. placebo +
OBT

BENCHMARK-1,
2

need for third-li

Second line NR

* In highly treatment
experienced patients with
failure, viral suppression
<50 copies/ml in 62.1% in
RAL + OBT arm
compared to 32.9%
(p<.001) in placebo +
OBT arm

e therapy are estimated to be ~15%. In general, response on
egimens including boosted Pls has been encouraging. The
s should be anticipated.

The current review aimed to address a number of questions related to use of NRTIs in
second-line therapy. Despite a comprehensive search, very few studies were identified
of relevance. One trial suggests no difference in virological outcomes among those
maintaining 3TC on second-line regimens compared to those who do not (low quality of
evidence). Observational data support this finding.

Boosted Pl comparisons
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Single trials evaluating comparison of LPV/r to DRV/r, ATV/r or FPV/r in ART-naive
patients showed non-inferiority of all three Pls when compared to LPV/r (low to moderate
quality evidence).

Boosted Pl monotherapy
There is moderate quality evidence that patients Pl monotherapy have lower virologic
response than patients on combination ART. There were no other significant differences
in critical or important outcomes (very low to moderate quality evidence), although non-
critical outcomes such as Grade 2 adverse events and lipoatrophy were not captured in
the GRADE table. Further, there is evidence from individual trial reports of higher rate of
viral rebound <500 copies/ml in patients on monotherapy compare combination ART.
Accessibility of monitoring and reintensification with NRTIs was portant aspect of
most trials.

Implications for research
Urgent trials are needed to guide second and third-lj
income countries. Ongoing trials identified in this g€Vi [ [ ally to
the next generation of recommendations for s '

Acknowledgements
We gratefully acknowledge the contribt
Schunemann for their consultation and t
Tables presented in this review. We wou
assistance with searches.

d Holger
RADEPro and Grade
ara Horvath for her

INCLUDED STUDIES
Abgrall 200

Methods ig of second-line after Pl failure

Participants 1 igfits in French Hospital Database who switched from PI

Interventions (39%) switched to EFV-containing regimen, 637 (44%)
itched to NVP-containing regimen and 246 (17%) to ABC-

containing regimen.

Outcomes Kaplan Meier 12 month probability of virologic suppression was
73.6% (95% Cl 69.5%-77.7%) for EFV-cART; 53.9% (95% CI
49.4%-58.3%) for NVP-cART and 66.1% (95% CIl 59.4%-72.8%
for ABC-cART), p<.01.

Notes

Barreiro 2003

Methods retrospective analysis of factors associated with virologic
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outcomes in patients with protease inhibitor experience on
subsequent NNRTI therapy

Participants

162 patients in Spain with prior Pl exposure, two-thirds who had
detectable VL at switch.

Interventions

NVP or EFV

Outcomes Virologic response (<50 copies/ml) higher in those on EFV vs
NVP (38% compared to 22%, p<.05). More side effects in EFV vs.
NVP arm (31% vs. 18%, respectively; AE leading to
discontinuation similar in both groups (16%

Notes

Cozzi-Lepri 2002

Methods Cohort of ART naive and ART t multiple
centers in ltaly (.Co.N.A. s ) on NVP or EFV
Participants 694 NNRTI naive patie r EFV. 429 patients were

Interventions

289 pretreated
treated patients

Outcomes
on NVP had RH 2.42 (95% CI
Notes
Gomo 2008
Methods of DART patients initiating second-line therapy and lipid
ine (2nd line initiation) and at 48 week follow up
Participants patients in Uganda and Zimbabwe in DART trial

Interventions

Outcomes mean change in LDL, HDL and vLDL and triglycerides mmol/L at
48 weeks

Notes lipid elevations in LPV/r arms

Hull 2009

Methods Retrospective cohort

Participants 117 patients with documented M184V mutation and no PI-

mutations or other NRTI mutations followed at British Columbia
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HIV Drug Treatment Center 2000-2006

Interventions

Regimen A: 3TC or FTC + NRTI + bPI
Regimen B: 3TC or FTC + NRTI + bPI + additional active agent(s)

Regimen C: 2 NRTIs + bPI +/- additional active agents (sparing
3TC or FTC)

Outcomes

Significant factors related to time to HIV-1 RNA suppression by
multivariate analysis included history of IF+DU and adherence to
subsequent regimen. Type of failed regimen and type of
subsequent regimen were not significantly jated with
virologic outcome.

Notes

ICAAC 2009 abstract

Mocroft 2001

Methods

Participants

Interventions

Outcomes

Notes added two nucleosides had RH for VL <500
.99 (95% CI;¥:45-2.73, p<0.0001)

Murphy

Methods

Participants 1 atients requiring second-line regimen in Durban, South

Afriea. First line for majority D4T/3TC/EFZ.

Interventions

/r based second line

Outcomes

primary outcome virologic suppression at 6 months with
evaluation of subgroups based on: 1) NRTI backbone (ddi
containing vs not) 2) 1 prior regimen or >1 prior regimen 3)
indication fro second line (failure vs adverse drug effect/other).

No difference by NRTI backbone (82% suppressed in both ddi-
containing (n=76) and non ddl containing (n=79), p=0.90.

78% of those with 1 prior regimen experience (n=91) and 88% of
those with >1 prior regimen (n=64) had virological suppression at
6 months (p=0.08).

79% of 112 who were on 2nd line after failure compared to 91% of
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43 who were on 2nd line for adverse effect/other had virologic
suppression at 6 months (p=0.2).

Notes

abstract, not much information and no apparent adjusting in
analysis.

Pujades-Rodriguez 2008

Methods Descriptive analysis using individual patient data from 62 MSF-
supported HIV centers in 26 countries between 2001 and 2006.
Participants 370 (0.8%) out of 48,338 patients on seco fter NNRTI first-

line; >15 years of age.

Interventions

51% on LPV based second line, 43% sed second line;
56% on boosted PIl. ZDV-ddl (349 22%) most

370 switched to 2nd line; e. 28

Probability of remaining alive care at 12 and 24 months=
% CI 0.69-0.83), which did

Outcomes
deaths and 18 LTFU
not differ by nu
slightly higher (
Notes

Sproat 2005

Methods ve analysis ong patients on second-line ddl or non-
ing regimeng’and association with M184V mutation on
Participants nts who had failure followed in UK cohort from 1998-

184YV mutation

Interventions

r non ddl subsequent cART

Outcomes

ologic response: percentage of patients attaining undetectable
VL (<400 copies/ml) was similar in those on ddl, irrespective of
presence of M184V.

In patients with M184V at baseline, virologic outcome of AAUCMB
was better in those on ddl containing CART compared to non-ddli
containing ART (p=.007), but no significant difference by
proportion attaining undetectable VL.

For those on ddl-containing HAART, greater median fold-change
in phenotypic resistance to ddl was recorded in presence of
M184V (2.2 vs. 1.2, p<.001).
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Notes Limited to no information about previous regimen(s)

Vray 2003

Methods Analysis of factors associated with virological response among
patients on therapy after PI failure.

Participants 541 patients who failed Pl regimen with HIV RNA >1000copies/mi

and participated in the Narval Trial comparing phenotyping,
genotyping to standard of care for choice of subsequent ART.

Interventions

centrations,

Multivariate analysis with model including
prescription of drugs at baseline and se
qualitative variables and outcome of vj uccess (HIV-1 RNA
< 200 copies/ml).

Outcomes

Factors associated with virologi
analysis: 1) EFV prescriptio

95% CI1 2.76-6.90) 2) ran '
testing arm 3) lamivudin€ p ipti [ 1.69, 95%
Cl 1.01-2.83) 4) baseline pres ion of ABC to ABC-naive
patients.

Notes

Pl Monotherapy studies

Arribas 2005
Methods
Participants HIV-1 RNA <50 copies/ml for 6 months
VIr +2NRTI (or TDF + NRTI)
Interventions triple ART (n=21) or simplify to LPV/r (n=21)
Outcomes atients with HIV-1 RNA < 500 copies/ml and <50
Change in CD4 count
Adhierence
ortion with loss of viral suppression and resistance tests
Notes
Risk of bias table
Item JudgementDescription
Adequa.te sequence s Computer generated randomization
generation?
Allocation concealment? Yes central allocation
Blinding? (Investigators) No open-label study
Blinding? (Patients) No
Incomplete outcome data Yes
addressed?
Free of selective reporting? Yes All outcomes reported upon from those
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described in methods

Free of other bias?

Unclear Unrestricted grant from Abbott laboratories

Arribas 2009a
Methods open-label, randomised non-inferiority trial OK04 study
Participants 198 patients without history virologic failure on LPV/r plus 2 NRTI

and HIV RNA < 50 copies/ml x 6 months

Interventions

LPV/r monotherapy compared to LPV/r + ZDV/3TC bid

Outcomes Percent of patients without therapeutic failure (defined as HIV
RNA > 500 copies/ml at week 48), proportion of patients with VL
>50 copies/ml at week 96, development of r ance, change in
CD4 count, and comparisons of adverse € dherence, and
incidence of abnormal lab values.

Notes Pulido 2008 is 48 week outcome pu

Risk of bias table

Item Judgement

Adequate sequence Yes

generation?

Allocation concealment? Unclear

Blinding? (Investigators) No

Blinding? (Patients) No

Incomplete outcome data Yes

addressed?

Free of selective reporting? Yes

Free of other bias? Unclear

Arribas 2009b

Methods

Participants

Interventions

Outcomes entfailure at 48 weeks, safety, discontinuations

Notes abstract from IAS

Risk of bias t@bie

Item JudgementDescription

Adequate sequence generation? [Yes computer-generated per email with author
Allocation concealment? Yes central telephone allocation

Blinding? (Investigators) No open-label

Blinding? (Patients) No open-label

Incomplete outcome data Yes appears so from information provided, ITT
addressed? analysis

Free of selective reporting? Unclear insufficient data to judge from abstract
Free of other bias? Unclear sponsored by industry

Cameron 2008

Methods randomised, open-label trial
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Participants

155 adults (mean age 38, 79% male, 65% White) ART naive

Interventions

LPV/r + 3TC/ZDV for 24 weeks then simplified to LPV/r if HIV <50
copies/ml on 3 consecutive measures (n=92) compared to EFZ +
3TC/ZzDV

Outcomes at 96 weeks: proportion of patients with HIV RNA < 50 copies/ml
by ITT.
F)ér monotherapy patients, Kaplan meier estimates of time to loss
of virologic response since monotherapy initiation were calculated
and compared to a subset of EFZ group.
Changes in lab parameters and lipoatrophy also compared
between groups.

Notes

Risk of bias table

Item JudgementDescription

Adequate sequence |Yes computer generate witten co ication with

generation? author

Allocation Yes central phone r written com cation

concealment? with author

Blinding? No

(Investigators)

Blinding? (Patients) |No

Incomplete outcome
data addressed?

Yes

Free of selective Unclear to provide judgement. Primary
reporting? and secongdary outcomes reported as described. No
Free of other bias? |Unclear measures. Supported by Abott.
Delfraissy 2008

Methods open-label clinical trial in Europe MONARK trial
Participants naive adult patients with HIV-RNA < 100,000

Interventions

Outcomes ortion of patients with HIV RNA <400 at 24 weeks and < 50
d <400 at 48 weeks, occurrence of resistance mutations in
hose with suboptimal response.
Notes
Risk of bias table
Item JudgementDescription
Adequa.te sequence e computer generated per email from author
generation?
Allocation concealment? Yes central telephone allocation per email from
author
Blinding? (Investigators) No no, open label
Blinding? (Patients) No no, open-label
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Incomplete outcome Yes per flow chart

addressed?

Free of selective reporting? |Yes for outcomes listed in methods

Free of other bias? Unclear study sponsored by Abbott Laboratories

Guttmann 2009

Methods

randomised open label multi center trial in Switzerland

Participants

60 adult patients with HIV RNA <50 copies/ml for at least 6
months and no previous treatment failure

Interventions

continue triple ART or LPV/r monotherapy

Outcomes Primary endpoint was treatment failure in C d genital
compartments at 48 weeks. Premature st termination was
planned if 20% of patients in monother. m failed.

Notes Trial stopped early for failure in Mo

Risk of bias table o

Item JudgementDescription

Adequate sequence Unclear jent infogmation in pos’ﬁympted

generation?

Allocation concealment? Unclear i ation to judgev

Blinding? (Investigators) No

Blinding? (Patients) No open-label

Incomplete outcome data Yes les

addressed?

Free of selective reporting? |Yes basgd o poster and a priori

nitions and endpoints
Free of other bias? Yes ears so, no disclosures offered. Emailed
author 9-20

Katlama 2009

Methods r , hon-inferiority trial

Participants 225 nts on cART with VL <400 copies/ml for at least 18

onth

Interventions omis DRV/r (600/100 mg) BID monotherapy (n=112) or

r plug’2 NRTI (n=113)

Outcomes vir@logic failure at 48 weeks (2 consecutive HIV RNA levels >400
copies/ml) or modification/discontinuation

Notes abstract

Risk of bias table

Item JudgementDescription

Adequate sequence Unclear insufficient information for Yes or No

generation? judgement, attempt to contact author

Allocation concealment?  |\Unclear insufficient information to judge

Blinding? (Investigators) No open-label

Blinding? (Patients) No open-label

Incomplete outcome data |Yes yes based on limited information provided; ITT

addressed? analysis

Free of selective reporting? [Unclear insufficient information to judge
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[Free of other bias?

lUnclear  unclear if industry supported

Nunes 2007
Methods open-label, randomized trial
Participants 60 patients with suppressed VL for 6 months

Interventions

Randomized to LPV/r monotherapy or to continue current triple
HAART regimen.

Outcomes Percent of patients with VL <80 copies/ml, CD4 count, lipid levels

Notes poster

Risk of bias table

Item JudgementDescription

Adequa.te sequence LD info not provided other t 1:1 randomization

generation?

Allocation concealment? Unclear insufficient informati o contact for
author

Blinding? (Investigators) No open label

Blinding? (Patients) No open-label

Incomplete outcome
data addressed?

Unclear yes alth

about loss to p out. Analysis by ITT.

Free of selective Unclear upon but insufficient
reporting? s or No judgement
Free of other bias? Unclear t labs

Singh 2007

Methods randomlsed open | | report at 24 weeks
Participants 52 pati i ] i VL < 50 copies/ml x 6 months

P| mutations randomised to LPV/r

Interventions

Outcomes 2 suppressmn (19/26 in monotherapy group

; -40 (95% CI1-100 to 21) ceIIs/mI in monotherapy
ed to +42 (-14 to 97) in continuation group (p NS)

Notes rs 2008 is 48 week results

Risk of biagitable

Item JudgementDescription

Adequa.te sequence Unclear not reported (poster)

generation?

Allocation concealment? Unclear not reported

Blinding? (Investigators) No open-label

Blinding? (Patients) No open-label

Incomplete outcome data  |Yes Analysis by ITT. 2 patients lost from each

addressed? group at 24 week analysis

Free of selective reporting? |Unclear insufficient information to judge

Free of other bias?

Unclear insufficient information to judge

Boosted Pl Studies
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Eron 2006

Methods randomised, open label, multicentre, non-inferiority trial (KLEAN
trial)

Participants 878 ART naive adults in Europe, US, Canada

Interventions 1. FPV/r 700/100 mg BID plus ABC/3TC 600/300 mg QD (n=434)
2. LPV/r 400/100mg BID plus ABC/3TC 600/300 mg QD (n=444)

Outcomes Proportion on patients at week 48 with VL <400 copies in the ITT-
E population and proportion who discontinued randomised
treatment due to adverse events.
Secondary endpoints included proportion with HIV-1 RNA <50
copies/ml, changes in CD4 counts, develop f resistance,
adherence based on pills counts, adversgievents and fasting lipid
measures.

Notes Pulido 2009 is follow up study

Risk of bias table Fs

Item JudgementDescription

Adequate sequence Yes

generation?

Allocation concealment? |Yes centralised interagfive phone response

Blinding? (Investigators) |No open -label

Blinding? (Patients) No

Incomplete outcome data Yes Ay ations of LTFU. 77%

addressed? study t0 48 weeks

Free of selective Unclear d I h brotocol not labl

reporting? so altfough protocol not available

Free of other bias? Unclear [ y funded by makers of FPV

Molina 2008

Methods , randomised clinical trial (CASTLE trial)

Participants patlents at multiple sites

Interventions V|r/r|tonaV|r (300/100) mg once daily (n=440) or
gnavir (400/100) twice daily in combination with

ofovir/emtricitabine (300/200 mg) once daily

Outcomes rtion of patients by ITT with viral load <50 copies/ml at week
ean increase in CD4, severe adverse events, resistance
ofiles in those not with virological failure, retention adherence,
adverse events
Notes Molina 2008 is 48 week outcomes
Risk of bias table
Item JudgementDescription
Adequate Yes Randomisation was done with a computer-generated
sequence centralised randomisation schedule and was stratified
generation? by HIV RNA level at enrolment (<100 000 or =100 000
copies per mL) and geographic region (Africa, Asia,
Europe, North America, South America).
Hlleeaier Ve per email form author centralised phone allocation
concealment?
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Blinding? No

(Investigators) open-label
Blinding? No

(Patients) open-label
Incomplete Yes

outcome data
addressed?

all outcomes accounted for; >80% on study drug at
week 48 in both arms

Free of selective |Yes

reporting?

All outcomes reported on from methods

Free of other bias? |Unclear Bristol Meyers Squibb sponsor and involved in all

aspects
Ortiz 2008
Methods open-label, randomised, non-inferiori
Participants ART-naive adults at 26 centres

Interventions

1. 343 randomised to DRV/r 8

All patients received a fike
and FTC 200 mg qd. Rando stratified by baseline VL < or

00 cells/ul.

Outcomes Time to loss of ¥ikglogic response, RINA copies/ml <50,
median change eline in CD4 ty outcomes (adverse
events), adheren ion, virolegic failures and resistance
at 48 weeks (Ortiz 2008 . s (Mills 2009)

Notes Mills 2009 96-week aut€omes u d; Ortiz referred to for methods.

Risk of bias table

Item JudgementDescription

Adequate sequence?

Yes centralized predefined list with interactive voice
e to ensure 1:1 randomization within strata
Yes not described, presumed yes due to central

Allocation

concealment? ndomization and interactive telephone system.
Blinding? (Investigators)No open-label study

Blinding? (Patients) No open-label study

Incomplete outcome Yes >80% still in study at follow up point; losses

data addressed?

accounted for and explained.

Free of selective
reporting?

Unclear Unclear although all study outcomes delineated in
methods reported on. Analysis by intention to treat.

Free of other bias?

Unclear Industry funded by makers of Darunavir (Tibotec)

Included Studies
Abgrall 2007

Abgrall S, Yeni PG, Bouchaud O, Costagliola D. Comparative biological and clinical
outcomes after a switch from a virologically unsuccessful first protease inhibitor-
containing antiretroviral combination to a 3-drug regimen containing efavirenz,
nevirapine, or abacavir. Clinical infectious diseases : an official publication of the
Infectious Diseases Society of America 2007;44(1):120-7. [PubMed: 17143827]

41




DRAFT: What to use in second-line

Arribas 2005

Arribas JR, Pulido F, Delgado R, Lorenzo A, Miralles P, Arranz A, et al.
Lopinavir/ritonavir as single-drug therapy for maintenance of HIV-1 viral suppression: 48-
week results of a randomized, controlled, open-label, proof-of-concept pilot clinical trial
(OK Study). Journal of acquired immune deficiency syndromes (1999) 2005;40(3):280-7.
[PubMed: 16249701]

Arribas 2009a
Arribas JR, Delgado R, Arranz A, Munoz R, Portilla J, Pasquau J, et al. Lopinavir-
ritonavir monotherapy versus lopinavir-ritonavir and 2 nucleosides f aintenance
therapy of HIV: 96-week analysis. Journal of acquired immune d syndromes
(1999) 2009;51(2):147-52. [PubMed: 19349870]

Related:
Pulido 2009
Pulido F, Perez-Valero |, Delgado R, Ar
Risk factors for loss of virological sup,
lopinavir/ritonavir monotherapy for on. Antiviral
therapy 2009;14(2):195-201. [PubMed:

z A, Pasquau J, Jset al.

Pulido 2008

Arribas 2009b
Arribas JM, Horba
non-inferior efficacy to S ; ofgPatients with HIV RNA < 50 copies/mL at
baseline. 5" ogenesis, Treatment and Prevention; July 19-
ica. Abstract No TUAB106-LB.

ulian R, Gonzalez-Lahoz J, Soriano V. Replacement of
apine or efavirenz in simplification and rescue interventions:
inical trials 2003;4(4):244-7. [PubMed: 12916009]

Cameron 2008
Cameron DW, da<Silva BA, Arribas JR, Myers RA, Bellos NC, Gilmore N, et al. A 96-
week comparison of lopinavir-ritonavir combination therapy followed by lopinavir-ritonavir
monotherapy versus efavirenz combination therapy. The Journal of infectious diseases
2008;198(2):234-40. [PubMed: 18540803]

Cozzi-Lepri 2002

Cozzi-Lepri A, Phillips AN, d'Arminio Monforte A, Piersantelli N, Orani A, Petrosillo N, et
al. Virologic and immunologic response to regimens containing nevirapine or efavirenz in
combination with 2 nucleoside analogues in the Italian Cohort Naive Antiretrovirals
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(I.Co.N.A.) study. The Journal of infectious diseases 2002;185(8):1062-9. [PubMed:
11930316]

Delfraissy 2008

Delfraissy JF, Flandre P, Delaugerre C, Ghosn J, Horban A, Girard PM, et al.
Lopinavir/ritonavir monotherapy or plus zidovudine and lamivudine in antiretroviral-naive
HIV-infected patients. AIDS (London, England) 2008;22(3):385-93. [PubMed: 18195565]

Eron 2006

Eron J Jr, Yeni P, Gathe J Jr, Estrada V, DeJesus E, Staszewski S, et al. The KLEAN
study of fosamprenavir-ritonavir versus lopinavir-ritonavir, each in ¢ ination with
abacavir-lamivudine, for initial treatment of HIV infection over 48 M€eks®a randomised

Related:
Pulido 2009; Pulido F, Estrada V, Baril J
A, Duiculescu D, Yau L, Vavro C, Lim
safety of fosamprenavir plus ritonavi
with abacavir/lamivudine over 144 Wwe
Apr;10(2):76-87.

Fox 2006
Fox Z, Dragsted UB, Gerstoft J, Phillips A€ Mathiesén L, et al. A randomized
trial to evaluate continuation versus disco z udine in individuals failing a
lamivudine-containing regimen: »

[PubMed: 17310820]

Gomo 2008
Gomo Z, Walker S, e A at@@inavir/ritonavir (Kaletra) based second-line
antiretroviral thesap i on lipid and lipoprotein profiles in an African setting. XVII

Failure of K
Premature ination @f a Randomized Study Due to Unexpectedly High Failure Rate

February 8-11, 2089, Montreal, Canada. Abstract 578.

Hull 2009

Hull M, Moore D, et al. A lamivudine (3TC)-based backbone in conjunction with a
boosted protease inhibitor (PI) is sufficient to achieve virologic suppression in the
presence of M184V mutations. Program and abstracts of the 49" Interscience
Conference on Antimicrobial Agents and Chemotherapy; September 12-15, 2009; San
Francisco, CA. Abstract H-916.

Katlama 2009
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Katlama C, Valentin MA, et al. Efficacy of darunavir/ritonavir as single-drug maintenance
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APPENDIX

Search strateqy, boosted Pl comparisons

Publication Date from 2000/01/01 to 2009/09/05
PubMed: 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 ((human immun*) AND (deficiency virus[tw])) OR
acquired immunodeficiency syndrome[tw] OR acquired immunedeficiency syndrome[tw]
OR acquired immuno- def|C|ency syndrome][tw] OR acquired immun i

Infections[MeSH] OR HIV[MeSH] OR hiv[tw] OR hiv-1*[tw] O -2*[tw] OR hiv1[tw] OR
hiv2[tw] OR hiv infect*[tw] OR human immunodeficiency vir human

deficiency virus[tw] OR ((human immun*) AND (defici
immunodeficiency syndrome[tw] OR acquired imm
acquired immuno-deficiency syndrome[tw] OR a
syndrome[tw] OR ((acquired immun*) AND (defi
controlled trial [pt] OR controlled clinical trial [pt] O
OR random allocation [mh] OR double-blind method
OR controll* [tw] OR clinical trial [pt] OR

ized controlled trials [mh]
R single-blind method [mh]
("clinical trial" [tw]) OR

* [tw] OR blind* [tw]))

OR Kaletra OR LPV/r OR fosamprenavir QR Leg elzir OR FPV OR FPV/r OR
R OR TMC114 OR Atazanavir

TS=LPV/r OR TS=fosa 5
TS=FPV/r OR ta OR TS=DRV OR TS=DRV/r OR TS=TMC
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Table 2. Ongoing Second-line trials

Trial ID Location population intervention and |Outcomes end
comparator date
NCT Burkina 450 adults with Second-line with: [HIV RNA <50 2012
00928187 |Faso, first-line failure on [FTC/TDF+LPV/r |copies/ml (48
Cameroon, |NNRTI and 2 weeks) and
(2LADY) Senegal NRTIs or clinical outcomes
ABC+ddI+LPV/r
or
FTC/TDF + DRV/
NCT 48 sites 550 adults with Second-line RNA <200 (2012
00931463 |(global) ;alliluFﬁ_lc;n NNRTI + LPV/r +2
(SECOND- or
LINE)
LR¥/r + RA
NCT Thailand 200 adults on Sec i ith: |efficacy and 2011
00627055 NNRTI + 2NRTI safety at 48
LPVI/r
and HIV monother weeks
RNA>1000
copies/mL
2 TC
or TD
ISRCTN Uganda ap Second-line with: |efficacy and 2009
13968779 PV/ir safety
(SARA)
LPV/r-based triple
therapy
200 patients >12 |Second-line with: [clinical, virologic, {2013
00988039 ears with failure |LPV/r immunologic
(EARNEST) on first line NNRTI /monotherapy control at 96
+ 2 NRTls weeks
or
LPV/r + RAL
or

LPV/r + 2 NRTIs

Figure 3. Risk of bias: Pl monotherapy trials
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Table 1. Resistance patterns after first-Line failure
Adapted from Gupta 2009 and Hosseinipour 2009 IAS

N
Resistance | Cameroon | Malawi South Thailand Haiti Uganda, Uganda India
profile at (Kouanfack | (Hosseinipour | Africa (Sungkanuparph | (Charles | Zimbabwe (DART | (Kamya 2007) | (Kumarasamy
first-line 2009) 2009) (Marconi 2007) 2008) 2008) 2009)
failure 2008)
Description | N=178 N=96 N=124 N=98 N=87, AB N=7 N=138
(N), First (24 mos) d4T/3TC/NVP | d4T/3TC + | d4T/3TC/NVP IAZT/3TC ar 2004-2005 d4T/3TC/NVP
line d4T/3TC or | 2006-2007 EFV or 2003-2005 and NVP/AZT/ (46%);
regimen, AZT/3TC NVP AZT/3TC/NVP
years and NVP 2005-2006 / NVP (29%)
or EFV 1996-2008
2006-2007
Any 73% 93% 78.3% 92% o 1 71% 100% 65%
NNRTI
Any 18% 32% 37% o | 29% 60%
TAMS
>3 TAMS 8% 25% 13% 13% 14% / 6%
M184VI/I 71% 81% 64% 88% /74% 100% 79%
KB65R 0% 23% 2% 5%
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WHO Prioritization Exercise Overview, 2007
Adapted from Slide from M. Vitoria

Early mutation . Implications for
NRTI Component patterns Late mutation pattern subscquent regimens
ZDV43TC or d4TH+3TC M184V M184V+ multiple TAMS
TDF+3TC M184V+K65R MI1B4V+K65R

Sowrre: Adopeed from "Second-line Swrapy In MSF: descriprion, clinirod oureome ol peospeetives”.
Arcess Cumprign AIDS Wearkivgg Greasp, MSF. WHE) Seconcd-Line Movting, 21-22 May, 2007,

1% Line NRTI NRTI Pl Component
Choice Component

If AZT or d4T | ABC+ddl

used in first TDF+3TC ATVIr

line (FTC) LPV/r
If TDF is used AZT+3TC
in 1 line
If ABC is used | AZT+3TC
in 1* line TDF+3TC
(FTC)
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Table 10. Boosted Pl trials in ART-experienced patients

Comparison Trial name Publications Follow up Outcomes/Notes

ATV/rv LPV/r ATAZIP Mallolas 2009 48 weeks

SLOAT Soriano 2008 48 weeks

ATV arms.

BMS 045 * In Johnson 2005, 2006,
ATV/r was as effective as
LPV/r in treatment-
experienced patients with
better lipid profile. LPV/r
arm used more anti-
diarrhoeal and lipid
lowering agents

DRV/r v LPV/r TITAN * DRV/r non-inferior to
LVP/r in treatment
experienced patients with

similar safety profile

ATV/rv ATV ARIES Squires 2009 144 *Non-inferiority of ATV to
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(IAS) ATV/r after induction
SWAN Gatell 2007 48 *Significantly low
virologic rebougé¥in those
who switch
suppresse@iro trol
Pl (+/- rifghavir) t
(+/- dfenavir), simila
file and bett
id profiles on ATV
DRVI/r vs. cPI POWER 1, 2, 3 Clotet 2007 48 weeks found
Pozniak 2008 tly greater
Molina 2007 icacy at 48
Hill A 2007
Garcia 2008
TPVI/r vs. cPI RESIST 1, 2 Hicks 2006 2 found
2% of highly PI-
ced patients had
ic response on

TPVIr at 48 weeks
compared to 15.3% on
cPI each plus OBT
(p<.0001). Gl side effects
and raised transaminase
and lipids in TPV/r arm.
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Table 12. NOS Rating for observational studies

Item Pujades | Hull 2009 | Murphy Sproat
Rodriguez 2008 2005
2008

Representativeness of 1

Cohort

Selection of Non- 1
exposed Cohort

Ascertainment of Cohort 1
Outcome of Interest Not 1
Present at Start of Study
Comparability of Cohorts 1

1
Comparability of Cohorts
2

Assessment of Outcome
Long Enough Follow-up
Adequacy of Follow-up
TOTAL

—
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GRADE Table 1.

Question: Should Lamivudine (3TC) be maintained in second-line antiretroviral regimens for patients failing first-line therap
Settings:

Bibliography: Fox Z, Dragsted U, Gerstoft J, et al. A randomized trial to evaluate continuation versus discontinuation
regimen: the COLATE trial. Antiviral Therapy 2006;11(6):761-770.

ivudife in individuals failing a lamivudine-containing

Quality assessment : Summary of findings
No of patients Effect Importance
Mo @ Design Limitations | Inconsistency |Indirectness|{lmprecision OtiEr Maintaining 3TC| No 3TC in 2| - Relative Absolute Quality
studies g Y P considerations in 2" line line (control) | (95% CI)
Mortality - not measured®
0 - B B - B | = ™ [ = | - | [ crimicAL

Progression of Disease - hot measured

o | E F F F | | = [ - | : | [ criTicAL

Severe adverse events (follow-up 48 weeks)

1 randomised |no serious no serious serious* serious® none

trials limitations® inconsistency ®DO0

LOW CRITICAL

Not estimable?

Adherence/tolerability/retention - not reported

0 : - : | e, | L 4 - : | [ criTicAL

Virologic response (follow-up 48 weeks; measured as: mean reduction from baseline logs, copies/ml of HIV RNA; Better indicated by higher values)

1 randomised |no serious no serious seri serious none 6 MD 0.4 lower (0.87 [®®00
trials limitations inconsistency 28 27 ) lower to 0.07 higher) | LOW IMPORTANT
Proportion achieving VL <50 copies/ml (follow-up 48 weeks)
1 randomised |no serious no serious serious*
trials limitations inconsiste!
RR 1.29 132 more per 1000 ®B00
38/65 (58.5%) | 30/66 (45.5%) (0.92 to 1.80) (from 36 fewer to 364 LOW IMPORTANT]
' ' more)
Immunologic response (follow-up 48 weeks; measured as: median increase in CD4 from baseline”; Better indicated by higher values)
1 randomised |no serious no seri i none L ®@D00
trials limitations inconsiste 65 66 ) median increase 11 LOW IMPORTANT

ted treatment but discontinued

/total adverse events (among 49 participants). Further information not provided. No difference in adverse events
4 (54.3%) events in Off3TC arm (p=0.25).

g from Industry in early phases of trial, also not downgraded for this (low risk of bias since study drug not favoured

" Table 1 reports 1 death in Off3TC arm among p.
ZNumbers provided are non-fatal clinical adverse evi
between arms; 43/94 (45.7%) events in On3TC arm an
8 Open-label study; not downgraded for this. Partial fun
significantly by results).
* Clinician optimized regimen; patients not from resource limited setting (study population from 12 European countries).
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® Few events or low number of patients
® Numbers represent Strata A, a priori sub-group of patients with only 1 prior 3TC containing regimen (n=55). Similar results for Strata B, those with more than 1 prior regimen (n=76).
The mean reductions from baseline in HIV RNA in overall groups were 1.4 log+, copies/ml (95% CI 1.1-1.6) in On3TC group.and 1.5 (95% CI 1.2-1.7) in Off3TC group.

7 No SD or 95% Cl available from study (IQR provided); unable to report mean difference between groups although medi nce reported as not significant (+87 in On3TC
compared to 76 in Off3TC group, p=0.41).
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GRADE Table 2
Question: Should Pl monotherapy be used for patients failing first line therapy?
Settings:
Bibliography: Arribas 2005; Arribas 2009a; Arribas 2009b; Cameron 2008; Delfraissy 2008; Guttmann 2009; Katlama 9; Nunes 2007; Singh 2007 & Waters 2008.
Quiality assessment - St AVoRRIng>
- - No of patients | Effect —— Importance
No o . S ; - e Other Pl Relative
studies Design Limitations | Inconsistency [Indirectness| Imprecision considerations | monotherapy CART (95% CI) Absolute
Mortality (follow up 96 weeks)
2 randomised [no serious no serious serious? serious® none* more per 1000
trials limitations* inconsistency 7 (1.4%) 1/153 RR 146 (from 5 fewer to 58 ®®00 CRITICAL
7%) |(0.22109. LOwW
more)
Clinical disease progression - not reported
0 B - B - - none [ ] - T - 7 - [ CRITICAL
Serious adverse events (Grade 3 or 4 adverse event; follow up 1 study 24 weeks, 4 studies 48 weeks, 2 studies 96 weeks)®
7 randomised [serious’ no serious serious’ serious® n RR 1.15 1 more per 1000 ®000
; ] - o .
trials inconsistency 20/499 (4%) %) |(0.41103.22) (from qugi\é\;er to 59 VERY LOW CRITICAL
/Adherence/tolerability/retention (proportion on randomised treatment at study end; follow up 1 study 24 weeks, 4 studies at 48 weeks, 3 studies at 96 weeks)
8 randomised |no serious no serious serious’ no serious none 8 fewer per 1000
; oYy - < - - 506/ 448/529 RR 0.99 ®DDO
trials limitations inconsistency i sion 83.4%) (84.7%) |(0.95 to 1.04) (from 4r2n£er\é\;er to 34 MODERATE CRITICAL
Virologic response (proportion with HIV RNA <50 copies/ml or lowest reported value; follow up 6 studies 48 weeks, 3 studies 96 weeks)
9 randomised |no serious no serious 49 fewer per 1000
; oYy ] < 470/636 460/560 RR 0.94 ®DDO
trials limitations inconsistency (73.9%) (82.1%) |(0.89 to 0.99) (from Efset;\évsr to 90 MODERATE IMPORTANT
immunological response (measured with: mean increase from baseline CD4; Better indicated by higher values; follow up 1 study 24 weeks, 2 studies 48 weeks, 2 studies 96 weeks)
5 randomised [no serious no serio no none 6 DOD0
trials Iimitationsl incom impre 338 256 - not p00|ed MODERATE IMPORTANT]
Drug resistance (acquisition of major protease mutations; follow up 4 studies 96 weeks, 2 studies 96 weeks)
6 randomised |no serious serious’ none 4/470 RR 1.55 5 more per 1000 ®D00
trials limitations* 10/551 (1.8%)| (0.9%) |((0.48t05.01)| (from 4 fewer to 34 LOwW IMPORTANT]
more)

" Open-label studies, not down-graded for this for severe
unclear reporting of sponsorship.
2 All but 2 studies (Cameron 2008 and Delfraissy 2
who would use active Pl in second-line after failure on
% Low number of events (<300) and Cl indicates potenti r appreciable benefit and harm.

* Some concern for lack of clear mortality outcome repdrting in the rest of the body of evidence since only 2 studies report deaths. Deaths reported in Cameron 2008 and Arribas

2009a were unrelated to study drugs; other studies presumed not to have any deaths (and mortality not primary endpoint in any of studies).

erse events, which may be more prone to bias in open-label trials. Six of 9 studies industry-sponsored and 3 with

rapy studies enrolled patients with viral suppression and/or who were ART naive; indirect comparison to population
e regimen.
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®ITT-E population used (randomized and dosed). Some variability in reporting; “serious adverse events” or “adverse events leading to discontinuation” used. Cameron 2008 not
included as report is, “3 patients discontinued due to adverse events” but does not specify which arm.

® Estimate not pooled due to variability (median vs. mean) in reporting, or lack of raw numbers. All studies report non-significaat differences between arms in immunologic changes.
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GRADE Table 3

Question: Should Darunavir/ritonavir vs. Lopinavir/ritonavir be used for patients failing first line therapy?

Settings:

Bibliography: Mills AM, Nelson M, Jayaweera D, et al. Once daily darunavir/ritonavir vs. lopinavir/ritonavir in treatmen,
2009;23:1679-1688.

ive, HIV-1-infected patients: 96 week analysis. AIDS

Summary of findings

Quality assessment

No of patients Effect
- . Importance
No of . L . . L Other s . S ek Quality
- Design |Limitations|Inconsistency|lndirectness{lmprecision - . ___|Darunavir/ritonavir|Lopinavir/ritonavir| (95% Absolute
studies| considerations c)
Mortality (follow-up 96 weeks)
1 randomised|no serious |no serious serious serious’ none RR 0.2
trials limitations® [inconsistency [indirectness® 1/343 (0.3%) (0.02 to 2 {fvg\?\:e?(ig ll%oigrgm 14 ?_%(\3\? CRITICAL
1.72)
Severe adverse events (follow-up 96 weeks)*
1 randomised|serious® no serious serious no serious |none LRR 0.62
trials inconsistency |indirectness® [imprecision 9%) 55/346 (1 (0.42to0 60 fef\‘levvirefxta(r) ggof(;xg?)m 1 ?_%3\? CRITICAL
0.93)
Clinical disease progression - not reported
o | - - - 3 | I - CRITICAL
Adherence/tolerability/retention (follow-up 96 weeks; reported as Retention, number still on randomised study drug®)
1 randomised|no serious [no serious serious no serio RR 1.08
. S ; - o - 61 more per 1000 (from O @DDO
trials limitations® |inconsistency |indirectness® [impr on 284/343 {82.8%) 265/346 (76.6%) (1to IMPORTANT]
117) more to 130 more) MODERATE
Virologic response, proportion HIV-1 RNA <50 copies/ml (follow-up 96 weeks)
1 randomised|no serious [no serious serious no serio n RR1.11
- S . - - - o 78 more per 1000 (from 14 DDDO
trials limitations® |inconsistency |indirectness® |imprecisio 3 (79%) 246/346 (71.1%) |(1.02to IMPORTANT]
121) more to 149 more) MODERATE
Immunologic response (follow-up 96 weeks; Better indicated by higher values)
1 randomised|no serious [no serious serious no s none . 5 DDDO
trials limitations® [inconsis indirectness® impm ' 343 346 . not estimable MODERATE IMPORTANT]
Drug resistance (follow-up 96 weeks), reported as acquired major Pl mutation
1 randomised|no serious [no serious serious? . . @®00
rials limitations® [inconsistency [in 0/343 (0%) 0/346 (0%) - not estimable LOW IMPORTANT,

" Open-label, industry sponsored study. Down-gr
2 Low number of events <300 and Cl indicates pote
% Evaluation is in treatment naive patients is indirect m

* Reported as “Any serious AE.” For “Any AE leading to gvithdrawal,” there were19/343 in DRV/r arm and 35/346 in LPV/r

arm.

of Pl-naive patients who would use boosted Pl in second line after failure of NNRTI based regimen.
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® In post hoc analysis by self reported adherence, those adherent (>95% adherence) had similar VL response (<50 copies/ml) rates in both arms (82 and 78% in DRV/r and LPV/r,
respectively). For those sub-optimally adherent (<95%), VL response 76% in DRV/r arm compared to 53% in LPV/r arm (p<0.0001).

® Median change from baseline in CD4 cell count was 188 cells/ul in LPV/r group and 171 cells/ul in DRV/r group .
"No major Pl mutations were found among those with VL >50 copies/ml who had baseline and endpoint genotypes.
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GRADE Table 4

Question: Should Atazanavir/ritonavir vs. Lopinavir/ritonavir be used for patients failing first line therapy?
Settings:

Bibliography: Molina JM, Andrade-Villanueva J, Echevarria J, et al. Once daily atazanavir/ritonavir versus twice daily
emtricitabine, for management of antiretroviral-naive HIV-1-infected patients: 48 week efficacy and safety results of
Villanueva J, Echevarria J, et al. Atazanavir/ritonavir vs. Lopinavir/ritonavir in antiretroviral naive HIV-1-infected p

ICAAC/IDSA Meeting, October 25-28, 2008, Washington DC. Abstract H-1250d.

avir/ritonavir, each in combination with tenofovir and
STLE study. Lancet 2008;372:646-55. Molina JM, Andrade-
STLE 96 week Efficacy and Safety. 48™ Annual

Quality assessment

Summary of findings

No of patients Effect
; . Importance
No of N . . . - Other o |Reee Quality
- Design |Limitations|Inconsistency|Indirectness{mprecision . . |Atazanavir/ritonavir|Lopinavir/ritonavir| (95% Absolute
studies considerations c)
Mortality (follow-up 48 weeks)
1 randomised|no serious [no serious serious serious® none RR 1.01
trials limitations® [inconsistency [indirectness? 6/440 (1.4%) 4%) (0.33to 0 more per 1000 (from 9 ®800 CRITICAL
fewer to 28 more) LOW
Severe adverse events (follow-up 96 weeks)*
1 randomised|serious® no serious serious serious® none , RR 1.25
- . - - 29 more per 1000 (from 14 ®000
2 0,
trials inconsistency |indirectness 63441 (14 /437 (1474%) (01.8787)t0 fewer to 88 more) VERY LOW CRITICAL
Clinical disease progression - not reported
0o T - : [ D" U G ] : CRITICAL
[Adherence/Tolerability/Retention (follow-up 48 weeks; adherence questionnaire)
1 randomised|serious® no serious serious RR 1.05
trials inconsistency |indirectness|j 316/443 (71.3%) |(0.97 to 36 Tore per 1830 (from 21 ®B00 CRITICAL
114) ewer to 100 more) LOwW
\Virologic response, proportion <50 copies (follow-up 96 weeks)
1 randomised|no serious [no serious RR 1.08
. R . . ; 54 more per 1000 (from 7 DDDO
1 0, 0,
trials limitations™ |inconsistency 308/440 (70%) 279/443 (63%) ((i.iig)tso fewer to 121 more) MODERATE IMPORTANT]
Immunologic response (follow-up mean 96 weeks; Better indicated by higher values)
1 randomised|no serious [no seriBus ious no seriou one & MD 21.2 lower (43.3 lower @DDO
trials limitations' [inconsistenc: ctness? [imprecisi 440 443 ) to 0.9 higher)® MODERATE | MPORTANT
Drug resistance (follow-up 96 weeks) reported as major Pl mutation
1 randomised|no serious |no serious serio serious® none RR 1.26] 5 more per 1000 (from 9 ®@®00
trials limitations® |inconsistency |indi 1/440 (2.3%) 0/443 (1.8%) (0.5t0 fewer to 39 more) LOW IMPORTANT]
3.16)

" Open-label study, sponsored by industry. Not down-gr

outcome.
2 Study evaluates ART-naive population, which is indirect population from Pl-naive patients who would use Pl in second line after failure on NNRTI based regimen.

d for being open-label unless outcome is "severe adverse events" or "adherence" where non-blinded treatment could bias
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% Low number of events, <300 and Cl indicates potential for appreciable benefit and harm.
4 Reported as, “Serious adverse events.” Of note, even subjects discontinued due to diarrhoea in LPV/r arm and 3 subjects discontinued due to jaundice/hyperbilirubinemia in ATV/r

arm.
®ITT analysis where non-completer or rebound=failure (TLOVR). At 48 week outcomes, numbers for TLOVR and confirm
and LPV/r 338/443 (CVR) compared to ATV/r 343/440 and LPV/r 337/443 (TOLVR). CVR classifies rebounders who ar;
2 measurements < 50 copies/ml and maintained (without discontinuation or rebound).

® Mean increase from baseline of CD4 cell count similar between groups: 268 cells/ul in ATV/r versus 290

ic response (CVR) were similar: for ATV/r 343/440
-suppressed as responders. TLOVR classifies response as

PV/r group at 96 weeks.
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GRADE Table 5

Question: Should Fosamprenavir/ritonavir vs. Lopinavir/ritonavir be used for patients failing first line therapy?

Settings:

Bibliography: Eron J, Yeni P, Gathe J et al. The KLEAN study of fosamprenavir-ritonavir versus lopinavir-ritonavir,

of HIV infection over 48 weeks: a randomised non-inferiority trial. Lancet 2006;368:476-82.

in combination with abacavir-lamivudine, for initial treatment

Quality assessment

Summary of findings

No of patients Effect
: . Importance
N (.)f Design |Limitations|Inconsistency|Indirectness{mprecision _Other_ Fosamprenavir/ritonavir|Lopinavir/ritonavir R(e;gg;/e Absolute Quality
studies considerations c)
Mortality (follow-up median 48 weeks)
1 randomised|no serious [no serious serious serious® none - RR 4.01
trials limitations® [inconsistency 4/443 (0.9%) 1444 (0.2%) (0.45 to l mfore per lOé)O (from 1}~ ©@®00 CRITICAL
35.73) ewer to 78 more) LOW
Severe adverse events (follow-up median 48 weeks; adverse events leading to discontinuation)
1 randomised|serious® no serious serious® serious® none RR 1.25
. . . 24 more per 1000 (from| @000
0,
trials inconsistency 43/443%9.7%) (Ol.ézg)to 14 fewer to 81 more) |VERY LOW CRITICAL
Clinical disease progression or death (follow-up median 48 weeks)
1 randomised|no serious [no serious serious® serious® RR1
trials  |limitations" [inconsistency 11483 (2.5%) 11/444 25%) |(04410|° fe‘:fer per 1990 (from | ®©00 | piicAL
2.29) 14 fewer to 32 more) LOW
Adherence/tolerability/retention (follow-up median 48 weeks; adherence by pill counts reported as median percentage)
1 randomised|serious® no serious serious® RR 0.98
trials inconsistency 435/444 (98%)  |(0.96 to |22 fe}"’er per 1000 (from| - ®®00 | ~piicaL
1.01) 39 fewer to 10 more) LOW
Immunologic response (follow-up median 48 weeks; measured with: median increase in CD4 count from baseline; Better indicated by higher values)
1 randomised|no serious |no serious s [no . 4 DDD0O
trials limitations® [inconsistenc; im 4 443 444 . Not estimable MODERATE| IMPORTANT
Virologic response, proportion <50 copies/ml (follow-up median 48 weeks)
1 randomised|no serious [no ser#dus jous no seriou one ¥ RR 0.99
- o . . - o 6 fewer per 1000 (from | ®®@0
1 0 0
trials limitations™ |inconsistency imprecisi 285/443 (64.3%) 288/444 (64.9%) ((1)89t)0 65 fewer to 58 more) |MODERATE IMPORTANT]
Drug resistance (follow-up median 48 weeks), reported as acquired major Pl mutations
1 randomised|no serious [no serious serious’ i none . 000®
0 0 - 5
rials limitations® [inconsistency 0/443 (0%) 0/444 (0%) Not estimable LOW IMPORTANT]

" Open-label study; sponsored by industry. Not downgr
2 Evaluates comparison in ART-naive population, whic

d for this other than for severe adverse events and adherence, which may be subject to bias in open-label study.
is indirect to Pl naive populations starting Pl-based second-line after NNRTI first-line.
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% Low number of events <300 and Cl indicates potential for appreciable benefit and harm.

* Median increase in CD4 from baseline 176 cells/ul (IQR 106-281) in FPV/r group and 191 cells/ul (IQR 124-287) in LPV/r group

® No major Pl associated mutations in either arm among the 35 patients who had protocol-defined failure and baseline and

oint genotypes available.
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