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ABSTRACT

Background

PRO 140 (a humanized form of the PA14 antibody, a monoclonal CCR5 antibody) inhibits CCR5-tropic (R5) type 1 human immunodeficiency
virus (HIV). This may be an effective new treatment with the potential to address the limitations of currently available therapies for HIV-
infected patients.

Objectives

We aimed to assess the efficacy, safety, clinical disease progression and immunologic (CD4 count/percentage) and virologic (plasma HIV
RNA viral load) markers of PRO 140 for HIV-infected patients in randomized controlled trials (RCTs) and quasi-randomized controlled trials
(quasi-RCTs).

Search methods

We searched databases including The Cochrane Central Register of Controlled Trials (The Cochrane Library 2014, Issue 4), MEDLINE (PubMed,
January 1966 to April 2014), EMBASE (January 1978 to April 2014) and ISI Web of Knowledge (January 1966 to April 2014), online trials registries
and other sources. We also screened the reference lists of related literature and eligible studies, and presentations from major HIV/AIDS
(human immunodeficiency virus/acquired immunodeficiency syndrome) conferences.

Selection criteria

We included RCTs and quasi-RCTs comparing PRO 140 with placebo or other antiretroviral drugs, or different doses of PRO 140 for
individuals infected with HIV.

Data collection and analysis

Two reviewers (L Li and JH Tian) independently screened all retrieved citations and selected eligible studies. Two authors (P Zhang and
WQ Jia) independently extracted data. Any disagreements when selecting studies and extracting data were adjudicated by the review
mentor (KH Yang). We used Review Manager (RevMan) software for statistical analysis based on an intention-to-treat analysis. We examined
heterogeneity using the Chi? statistic. We regarded 12 estimates greater than 50% as moderate or high levels of heterogeneity. According
to the level of heterogeneity, we used either a fixed or random-effects model.If significant heterogeneity existed and the reasons could not
be found, we reported the results qualitatively.
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Main results

We included three trials comparing PRO 140 with placebo in adult patients with HIV infection. Our review indicates that PRO 140 may offer
significant dose-dependent HIV-1 RNA suppression with tolerable side effects. PRO 140 2 mg/kg, 5 mg/kg, 10 mg/kg, 162 mg weekly, 324 mg
biweekly, and 324 mg weekly showed statistically significant differences in the changes of HIV-1 RNA levels. HIV-1 RNA levels were reduced
by intravenous (IV) infusion of PRO 140 2 mg/kg or 5 mg/kg on day 10, 5 mg/kg or 10 mg/kg on day 12, 162 mg weekly, 324 mg biweekly,
or 324 mg weekly on day 22. PRO 140 2 mg/kg, 5 mg/kg, 10 mg/kg, 162 mg weekly, 324 mg biweekly, and 324 mg weekly demonstrated
greater antiviral response. PRO 140 324 mg weekly, 5 mg/kg, and 10 mg/kg showed more patients with < 400 copies/mL HIV-1 RNA. Only
PRO 140 5 mg/kg showed greater change in CD4" cell count on day eight. Headache, lymphadenopathy, diarrhoea, fatigue, hypertension,
nasal congestion and pruritus were reported to be the most frequent adverse events.

Authors' conclusions

Limited evidence from three small trials suggests that PRO 140 might demonstrate potent, short-term, dose-dependent, highly significant
antiviral activity. However, as the evidence is insufficient, recommendations cannot yet be made. Larger, longer-term, double-blind RCTs
are required to provide conclusive evidence.

PLAIN LANGUAGE SUMMARY

PRO 140 for treatment of people with HIV infection

PRO 140 (a humanized form of the PA14 antibody, a monoclonal CCR5 antibody) is a laboratory made antibody that blocks the CCR5
receptor on CD4 cells. By blocking CCR5, PRO 140 prevents the HIV virus from infecting healthy cells. PRO 140 may be an effective new
treatment drug because it has the potential to address the limitations of currently available therapies for HIV-infected patients. PRO 140
has emerged as an important new therapy and has entered testing.

We reviewed the efficacy, safety, clinical disease progression and immunologic (CD4 count/percentage) and virologic (plasma HIV RNA
viral load) markers of PRO 140 for HIV-infected patients. We included three randomized controlled trials (RCTs). The evidence is current to
April, 2014. These three RCTs were of unclear risk of bias, as the details of methodological items were not adequately reported. All patients
in these three studies were adult HIV-infected patients, PRO 140 was adminstrated subcutaneous or intravenous infusion with different
doses. These three studies adressed the immunologic (CD4 count/percentage) and virologic (plasma HIV RNA viral load) markers. There
may be potential conflicts of interest in all studies, as some of the authors are current or past employees of Progenics Pharmaceuticals,
the producer of PRO 140.

Our systematic review showed that PRO 140 may offer significant short-term dose-dependent HIV-1 RNA suppression with tolerable
side effects. PRO 140 2 mg/kg, 5 mg/kg, 10 mg/kg, 162 mg weekly, 324 mg biweekly, and 324 mg weekly could reduce HIV-1 RNA
levels and demonstrate antiviral response. And PRO 140 5 mg/kg showed greater change in CD4* cell count on day eight. Headache,
lymphadenopathy, diarrhoea, fatigue, hypertension, nasal congestion and pruritus were reported to be the most frequent adverse events.
Even though available evidence from the three trials suggests that PRO 140 may be effective, the number of patients in these three studies
was very small, and the results of these three studies may be influenced by potential biases. So the quality of the evidence from available
RCTs was low.

PRO 140 has been granted fast-track approval status by the United States Food and Drug Administration (FDA), but the efficacy of PRO
140 still needs to be proven in large, long-term high quality RCTs. The three studies reviewed here only evaluated the short-term (58 or 59
days) efficacy. The long-term efficacy was not evaluated, and adverse events data were not reported adequately for each group. So any
recommendations cannot yet be made for applying this evidence. Whether PRO 140 could be used in clinical practice as first-line treatment
for HIV-infected patients or not depends on the results of high quality future RCTs.

Humanized PA14 (a monoclonal CCR5 antibody) for treatment of people with HIV infection (Review) 2
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SUMMARY OF FINDINGS

Summary of findings for the main comparison. PRO 140 compared to placebo for treatment of people with HIV infection

PRO 140 compared to placebo for treatment of people with HIV infection

Patient or population: patients being treated for HIV infection
Intervention: PRO 140
Comparison: placebo

Outcomes Illustrative comparative risks* (95% Cl) Relative effect No of Partici- Quality of the Comments
(95% Cl) pants evidence
Assumed risk Corresponding risk (studies) (GRADE)
Placebo PRO 140
Antiviral response: Study population OR 3.00 19 BEOO
0.5 mg/kg (0.11 to 83.36) (1 study) very low 1.2
0 per 1000 0 per 1000
(0to 0)
Moderate
0 per 1000 0 per 1000
(0to 0)
Antiviral response: Study population OR27.44 19 clele)
2mg/kg (1.25t0 601.57) (1 study) very low 1,2
0 per 1000 0 per 1000
(0to 0)
Moderate
0 per 1000 0 per 1000
(0to 0)
Antiviral response: Study population OR 439.09 40 OO
5 mg/kg (25.73 to 7493.14) (2 studies) very low 1.2
0 per 1000 0 per 1000
(0to 0)
Moderate
0 per 1000 0 per 1000
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(0to0)
Antiviral response: Study population OR 145.67 21 B0
10 mg/kg (5.3t04004.91) (1 study) very low 1.2
0 per 1000 0 per 1000
(0to 0)
Moderate
0 per 1000 0 per 1000
(0to 0)
Antiviral response: Study population OR 24.82 21 B0
162 mg weekly (1.17t0 527.12) (1 study) very low 1,2
0 per 1000 0 per 1000
(0to 0)
Moderate
0 per 1000 0 per 1000
(0to 0)
Antiviral response: Study population OR 147.00 21 BEOO
324 mg weekly (5.35t0 4037.48) (1 study) very low 1,2
0 per 1000 0 per 1000
(0to0)
Moderate
0 per 1000 0 per 1000
(0to 0)
Antiviral response: Study population OR57.00 22 BEOO
324 mg biweekly (2.59t0 1253.22) (1 study) very low 1.2
0 per 1000 0 per 1000
(0to0)
Moderate
0 per 1000 0 per 1000
(0to 0)
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*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).

SM3IADY J13BWSISAS JO seqeleq auelyd0)



“p¥7 ‘suos 13 A31IM uyor Aq paysiiqnd ‘uoneioqe|jod auedyd0) ay L 410z @ y3uAdod

(ma1nay) uondajul AJH Yyum a)doad jo Juawieasy 1oy (Apoqiaue gyIJ jeuojdpouow e) yTyd paziuewny

Cl: Confidence interval; OR: Odds ratio;

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: 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.

Very low quality: We are very uncertain about the estimate.

1 Randomization: method not specified; Allocation concealment: unclear; Blinding: method not specified.
2 Total number of events is less than 300.

Summary of findings 2. PRO 140 compared to placebo for treatment of people with HIV infection

PRO 140 compared to placebo for treatment of people with HIV infection

Patient or population: patients being treated for HIV infection
Intervention: PRO 140

Comparison: placebo

Outcomes Illustrative comparative risks* (95% Cl) Relative effect  No of Partici- Quality of the Comments
(95% Cl) pants evidence
Assumed risk Corresponding risk (studies) (GRADE)
Placebo PRO 140
Individual nadir The mean individual nadir The mean individual nadir changes in 19 @000
changes in HIV-1 changes in HIV-1 RNA lev- HIV-1 RNA level: 0.5 mg/kg in the inter- (1 study) very low 1,2
RNA level: 0.5 mg/ el: 0.5 mg/kg in the control vention groups was
kg groups was 0.19 lower
-0.39 copies/mL (0.42 lower to 0.04 higher)
Individual nadir The mean individual nadir The mean individual nadir changes in 19 @000
changes in HIV-1 changes in HIV-1 RNA level: 2 HIV-1 RNA level: 2 mg/kg in the inter- (1 study) very low 1.2
RNA level: 2 mg/ mg/kg in the control groups vention groups was
kg was 0.81 lower
-0.39 copies/mL (1.22 to 0.4 lower)
Individual nadir The mean individual nadir The mean individual nadir changes in 40 OO
changes in HIV-1 changes in HIV-1 RNA level: HIV-1 RNA level: 5 mg/kg in the inter- (2 studies) very low 1.2

RNA level: 5 mg/
kg

5mg/kg in the control groups
was
-0.305 copies/mL

vention groups was
1.49 lower
(1.65 to 1.32 lower)
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Individual nadir The mean individual nadir The mean individual nadir changes in 21 @000
changes in HIV-1 changesin HIV-1 RNA level: 10 HIV-1 RNA level: 10 mg/kg in the inter- (1 study) very low 1.2
RNAlevel: 10mg/  mg/kgin the control groups vention groups was
kg was 1.51 lower

-0.32 copies/mL (1.8 to 1.22 lower)
Individual nadir The mean individual nadir The mean individual nadir changes in 21 e
changes in HIV-1 changes in HIV-1 RNA level: HIV-1 RNA level: 162 mg weekly in the (1 study) very low 1.2
RNA level: 162 mg 162 mg weekly in the control intervention groups was
weekly groups was 0.76 lower

-0.23 copies/mL (1.14 to 0.38 lower)
Individual nadir The mean individual nadir The mean individual nadir changes in 21 @000
changes in HIV-1 changes in HIV-1 RNA level: HIV-1 RNA level: 324 mg weekly in the (1 study) very low 1.2
RNAlevel:324mg 324 mg weekly in the control intervention groups was
weekly groups was 1.42 lower

-0.23 copies/mL (1.8 to 1.04 lower)
Individual nadir The mean individual nadir The mean individual nadir changes in 22 OO
changes in HIV-1 changes in HIV-1 RNA level: HIV-1 RNA level: 324 mg biweekly in (1 study) very low 1.2

RNA level: 324 mg
biweekly

324 mg biweekly in the con-
trol groups was
-0.23 copies/mL

the intervention groups was
1.14 lower
(1.67 to 0.61 lower)
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*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).
Cl: Confidence interval;

GRADE Working Group grades of evidence

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

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: 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.
Very low quality: We are very uncertain about the estimate.

1 Randomization: method not specified; Allocation concealment: unclear; Blinding: method not specified.
2 Total population size is less than 400.
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BACKGROUND

Description of the condition

Although there have been important advances in preventing new
human immunodeficiency virus (HIV) infections and lowering the
number of acquired immunodeficiency syndrome (AIDS)-related
deaths, the number of people living with HIV continues to increase.
In 2008, the number reached an estimated 33.4 million, which
was 20% higher than in 2000; the prevalence was roughly three-
fold higher than it was in 1990 (UNAIDS 2009). Also in 2008,
approximately 2.7 million people became newly infected HIV
patients, and about 2 million died from AIDS-related illnesses
worldwide (UNAIDS 2009;Appendix 1). In 2012, there was an
estimated 35.3 million people living with HIV, 2.3 million new HIV
infections, 1.6 million AIDS deaths in 2012 globally (UNAIDS 2013;
Appendix 1).The continuing rise in the number of people living with
HIV is due to factors such as the beneficial effects of antiretroviral
therapy (ART) and population growth. Recent epidemiological data
indicated that the spread of HIV appeared to have peaked globally
in 1996, when 3.5 million new HIV infections occurred (UNAIDS
2009).

Description of the intervention

Highly active antiretroviral therapy (HAART) is the main treatment
for HIV infection and has significantly demonstrated efficacy in
suppressing HIV replication and improving survival of people
living with HIV infection and AIDS (Mocroft 1998; Palella 1998;
Pujari 2004; Sivadasan 2009). Antiretroviral agents are drawn from
four treatment classes: nucleoside reverse transcriptase inhibitors
(NRTI), nonnucleoside reverse transcriptase inhibitors (NNRTI),
protease inhibitors, and fusion inhibitors (Murga 2006). Standard
ART consists of at least three antiretroviral drugs to maximally
suppress the HIV virus and stop the progression of the disease.
Although very large reductions in death rates have been seen
with use of a potent antiretroviral regimen, there is no cure for
HIV infection. Drug toxicity of HAART may be life-threatening,
disfiguring or distressing, thus adversely affecting quality of life
and the potential for optimum adherence to antiretroviral therapy.
Lack of adherence ultimately leads to the emergence of resistance
to antiretroviral drugs, and treatment failure (Sivadasan 2009).
Therefore, new agents and treatment strategies that can be
deployed in novel combination regimens need to be developed
(Murga 2006).

PRO 140 (a humanized form of the PA14 antibody, a monoclonal
CCR5 antibody) is a chemokine receptor CCR5 monoclonal
antibody that broadly and potently inhibits CCR5-tropic (R5)
HIV-1 at concentrations that do not antagonize the natural
activity of CCR5 in vitro (Rusert 2005; Shearer 2006). PRO 140
may be an effective new treatment drug because it has the
potential to address the limitations of currently available therapies
for HIV-infected patients, including the emergence of multidrug
resistant viruses, significant side effects, drug-drug or drug-food
interactions, and often complex daily treatment regimens (Richard
2006). PRO 140 has emerged as an important target for novel HIV-1
therapies and has entered testing. In a 39-person safety and efficacy
study (Jacobson 2008), the drug reduced HIV viral loads by an
average maximal decrease of 1.83 log;g, which means that 98.5%
of the virus was cleared from patients' blood. As a comparison,
Gilead's HIV drug Viread, which received marketing approval in
2001, reduced HIV viral loads by an average of 1.5 log;q in one

early stage trial among previously untreated HIV patients (Louie
2002). PRO 140 generally was well tolerated at all dose levels in the
39-person study (Jacobson 2008). The largest individual HIV RNA
reductions ranged up to -2.5 log;g among patients receiving both 2

mg/kg and 5 mg/kg doses (Biswas 2007).

How the intervention might work

The basic mechanism of PRO 140 is to stop HIV from entering
cells and stop viral replication. Entry of HIV-1 proceeds through a
cascade of events mediated by the HIV-1 envelope glycoproteins
gp120 and gp41l. The glycoprotein gp120 sequentially binds CD4
and then CCRS5 or another coreceptor molecule, thereby triggering
gp4l-mediated fusion of the viral and cellular membranes (Murga
2006). CCR5 is a requisite fusion coreceptor used by the virus as
a portal by which to enter and infect healthy cells. PRO 140 is
an anti-CCR5 monoclonal antibody that potently inhibits HIV-1
entry and replication at concentrations that do not affect CCR5's
chemokine receptor activity in vitro (Trkola 2001). PRO 140 inhibits
entry of HIV into cells by preventing virus-cell binding at a distinct
site on the CCR5 co-receptor without interfering with the natural
activity of CCR5. It binds an extracellular (not a transmembrane)
site, inhibiting HIV via a competitive, rather allosteric, mechanism
(AIDS info).

Why it is important to do this review

Although HAART showed improved efficacy in HIV-infected
patients, multidrug resistance or treatment related toxicities are
the main problems in the treatment. Therefore, new antiretroviral
drugs are needed, such as PRO 140, that have no multidrug
resistance or toxicities for HIV-infected patients. This review is
necessary because we must make clear the exact efficacy and safety
of PRO 140 for HIV-infected patients based on available RCTs.

OBJECTIVES

The primary objective of this review was to assess the efficacy
and safety of PRO 140 in HIV-infected patients (including adults
and children). The second objective was to assess clinical
disease progression and immunologic (CD4 count/percentage) and
virologic (plasma HIV RNA viral load) markers of PRO 140.

METHODS

Criteria for considering studies for this review
Types of studies

We only included RCTs and quasi-RCTs. It is impossible for PRO 140
to be administered to HIV-infected patients in cluster-randomized
trials or cross-over trials; therefore, we only included individual
RCTs with parallel design that compared PRO 140 with placebo
or other HIV medications (including other CCR5 antagonists), or
different doses for HIV-infected patients.

Types of participants

Individuals infected with HIV regardless of age, race/ethnicity,
sexual orientation (gay/homosexual, bisexual, heterosexual),
gender identity (including transsexuals), nationality, etc.

Types of interventions

PRO 140 administrated intravenously or subcutaneously, as
compared with placebo or other antiretroviral drugs, including
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other CCR5 antagonists such as vicriviroc and the entry inhibitors
enfuvirtide and maraviroc. Comparisons between different doses
or administrations of PRO 140 were considered. We excluded
interventions that combined PRO 140 with other therapies for HIV
patients.

1. PRO 140 versus placebo.
2. Different doses or administrations of PRO 140.

3. PRO 140 versus other HIV medications (including other CCR5
antagonists).

Types of outcome measures
Primary outcomes

1. Clinical laboratory results (including change of log;o HIV RNA

viralload from baseline, maximum change in viral load following
initiation of treatment, antiviral response which was defined as
a 2 1.0 log;q copies/mL reduction in HIV RNA level at any time

after treatment, change of CD4* cell count from baseline, and
other parameters following PRO 140 administration, etc.).

2. Number of subjects with <400 copies/mL HIV RNA.
3. Survival rates.

Secondary outcomes

1. Safety and tolerability parameters (including adverse events).

. Progression to AIDS.

. Any death.

. Quality of life: ability to perform daily activities, cognitive
function, etc.

H W N

Search methods for identification of studies
Electronic searches

We searched databases including The Cochrane Central Register
of Controlled Trials (The Cochrane Library 2014, Issue 4), MEDLINE
(PubMed, January 1966 to April 2014), EMBASE (January 1978 to
April 2014) and ISI Web of Knowledge (January 1966 to April 2014)
for randomized trials in HIV-infected patients who were treated
with PRO 140 to the date of the search. We conducted all searches
on 17 May 2010 and updated them on 30 April 2014. We did
not impose any language restrictions. We combined the MEDLINE
search string with the Cochrane Highly Sensitive Search Strategy for
identifying RCTs in all the databases (Higgins 2011). The detailed
search strategies for each database searched were presented in
Appendix 2.

Searching other resources
Online trial searches

We searched the following databases for ongoing RCTs.

1. ClinicalTrials.gov (http://clinicaltrials.gov/).

2. Current Controlled Trials (http://www.controlled-trials.com/
isrctn/).

3. WHO International Clinical Trials Registry Platform (ICTRP)
(http://www.who.int/ictrp/en/).

4. Chinese Clinical Trial Registry (www.chictr.org).

5. Australian New Zealand Clinical Trials Registry
www.anzctr.org.au/default.aspx).

6. Clinical Trials Registry -
Clinicaltrials/login.php).

7. Association of the British Pharmaceutical Industry (ABPI)
Pharmaceutical Industry Clinical Trials database (http://
www.abpi.org.uk/our-work/library/Pages/default.aspx).

(http://

India (CTRI) (http://ctri.nic.in/

Manual searches

In addition, we searched the reference lists of related literature
reviews and eligible articles. We performed a handsearch for
abstracts published from 1995 to 2008 for presentations at the
International Conference on HIV/AIDS in Africa (ICASA). We also
searched abstracts from other important HIV meetings conducted
by the Conference on Retroviral and Opportunistic Infections
(CROI), European Aids Clinical Society (EACS), and International
AIDS Society (IAS).

Data collection and analysis
Selection of studies

Two reviewers (L Li and JH Tian) independently screened all titles
and abstracts of the citations identified through the searches.
If both reviewers believed that the abstracts were potentially
relevant, they screened the full-text articles independently to
determine whether the study was eligible for inclusion or not.
We applied inclusion and exclusion criteria using a standard
form to determine eligibility based on the types of participants,
interventions, outcome measures and study designs to select
studies. We rejected studies on initial screening if it could be
determined that they were not RCTs or relevant to PRO 140 for
HIV infections. We excluded other papers that did not meet the
inclusion criteria after applying prespecified eligibility criteria (see
Figure 1). A third review author (KH Yang) was available to resolve
any disagreements.
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Figure 1. Study flow diagram.
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Additional records identified through
other sources

ClinicalTrials.gov (n = 33)
Current Controlled Trials (n = 1)
WHO ICTRP (n = 4)

Reference tracking (n = 8)

Records excluded (n = 363)
Duplicates (n = 148)
Mot relevant to PRO 140 (n

!

= 109)
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n =381

Mot relevant to HIV (n = 77)

Mot clinical trials (n = 29)

Full-text articles excluded (n
=13)

eligibility
h=18

Full-text articles assessed for

In vitro study (n =7)

Not clinical trials (n = 4)

Ongoing trials (n = 1)

Included in meta-analysis

3 studies (6 citations)

Data extraction and management

In keeping with the guidance of the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011), we used a
standardized study record form in data extraction. Two non-
blinded authors (P Zhang and WQ Jia) independently extracted the
data using a standardized data extraction form. We gathered the
following information from each included study.

« Administrative details - titles, authors, publication, year of
publication, volume number, issue number, and page numbers
(if published); or titles, conductors, year in which the study
was conducted (if not published); and details of other relevant
papers.

« Details of study - study design, inclusion and exclusion
criteria, number of participants, characteristics of participants

(including age, sex, CD4-cell count; prior use of antiretroviral
drugs); number excluded, number enrolled, number analyzed;
dropouts and losses; type, duration, frequency and
completeness of follow-up; country and location of the study.

« Details of intervention - doses, and routes of administration.
« Details of outcomes - primary and secondary outcomes.

Any disagreements about data extraction were resolved by the
adjudication of a third reviewer (KH Yang).

Assessment of risk of bias in included studies

Two review authors (L Li and P Zhang) independently assessed
the quality of each included trial according to the Cochrane
Collaboration's tool for assessing risk of bias (Chapter 8 of Higgins
2011). We resolved discrepancies through discussion. If there was
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insufficient information about the study methods, we contacted
thefirstauthor or the corresponding author for further information.
If the trial authors did not respond within four or more weeks, we
assessed risk of biases from the available information. We assessed
these items as 'low risk' of bias, 'unclear risk' of bias, or 'high risk'
of bias (see Appendix 3).

Measures of treatment effect

In keeping with the guidance of the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011), we defined
measures of treatment effects as follows.

For dichotomous outcomes, results were expressed as odds ratios
(ORs) with 95% confidence intervals (Cls). For continuous variables,
we used recommended methods to collect and combine the
data. We used the mean difference (MD), or a standardized mean
difference (SMD) if different scales. For quality of life, we measured
it as ordinal data, which was reported qualitatively.

Unit of analysis issues

PRO 140 cannot be administered to HIV-infected patients in
cluster-randomized trials or cross-over trials; therefore, we only
included individual RCTs with parallel design. As a result, individual
participants were the unit of analysis.

Dealing with missing data

We tried our best to contact the authors (by email, telephone or fax
when available) of the original studies for missing data. If all the
authors of the study did not respond within four or more weeks,
we extracted all the available data from the published report. We
used sensitivity analyses to explore the impact of missing data in
the assessment of treatment effect. If data were missing because
of drop-out of participants or loss to follow-up, we conducted a
primary analysis based on intention-to-treat analysis.

Assessment of heterogeneity

We examined heterogeneity among trials using the Chi2 statistic
on N-1 degrees of freedom with a significance level of 0.05 and
the 12 statistic. 12 values of 0% to 40% correspond to heterogeneity
which might be important; 12 values of 30% to 60% correspond
to heterogeneity which may represent moderate heterogeneity;
12 values of 50% to 90% correspond to heterogeneity which may
represent substantial heterogeneity; 12 values of 75% to 100%
correspond to heterogeneity which may represent considerable
heterogeneity (Higgins 2011). For 12 estimates greater than 50% we
regarded them as moderate or high levels of heterogeneity and
investigated its causes. If heterogeneity persisted, we presented
results separately and reported reasons for persistence as possible.

Assessment of reporting biases

If it was possible, we had planned to assess reporting biases by
using funnel plots in our review.

Data synthesis

We used the Review Manager software (RevMan 2012) provided by
the Cochrane Collaboration for statistical analysis on an intention-
to-treat basis. Meta-analysis was considered to measure the
appropriate measure of effect if the search yielded a group of
trials sufficiently homogeneous in terms of measured outcomes.

According to the level of heterogeneity between trials, we used
eitherfixed- or random-effects models where appropriate, and after
careful consideration we pooled the outcomes and examined the
differences between the two models. If significant heterogeneity
existed and the reasons for heterogeneity could not be found, we
reported the results qualitatively. For dichotomous outcomes, we
expressed results as ORs with 95% Cl. We pooled data using the
fixed-effect model but also considered the random-effects model to
ensure robustness of the model. If there were continuous scales of
measurement, we used the MD to assess the effects of treatment,
or the SMD if different scales had been used.

Subgroup analysis and investigation of heterogeneity

Subgroup analyses were planned to explore possible sources of
heterogeneity, including routes of administration, dose, duration
of therapy, and the different kinds of patients (adults or children).
If significant heterogeneity existed, the causes of heterogeneity
would be investigated. If the trends of all subgroups were the same,
we would combine the results of subgroup analyses to find the
overall trend of the interventions. If not, we would combine the
overall results.

Sensitivity analysis

Sensitivity analyses would have been made to explore the influence
of possible sources and studies of low methodological quality. If
significant heterogeneity had existed after subgroup and sensitivity
analysis, at the same time the reasons for heterogeneity could not
be found, we would have had to report the results qualitatively.

RESULTS

Description of studies

(see Characteristics of included studies)

Results of the search

After comprehensive searches (conducted on 17 May 2010 and
updated on 30 April 2014), we found 381 citations identified
through electronic databases (Cochrane Central Register of
Controlled Trials (CENTRAL): 75 citations; MEDLINE (PubMed):
31 citations; EMBASE: 213 citations; and ISI Web of Science: 15
citations. We identified additional records (46 citations) through
other sources (WHO ICTRP: four citations; ClinicalTrials.gov: 33
citations; Current Controlled Trials: one citation, and reference
tracking eight citations).

After screening based on titles and abstracts, we identified 17
potential citations for further review, as we excluded 148 citations
which were duplicates, 109 citations which were not relevant to
PRO 140, 77 citations which were not relevant to HIV/AIDS, and 29
citations which were not clinical trials. We excluded seven citations
that were in vitro studies (Ketas 2003; Ketas 2007; Morrow 2003;
Murga 2006; Pugach 2008; Rusert 2005; Shearer 2006), four citations
which were not clinical trials (Boesecke 2012; Khatib 2010; Tenorio
2011; Trkola 2001), and one citation that were not published (
NCT01272258). We have tried to contacted the investigators of the
three trials, but they did not respond. We ultimately included three
trials (six citations, Jacobson 2008; Jacobson 2010a; Jacobson
2010b). (See Figure 1 for flowchart of screening process).
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Included studies

We included three RCTs (Jacobson 2008; Jacobson 2010a;
Jacobson 2010b), which fulfilled our inclusion criteria. The
characteristics of the included trials are presented in
Characteristics of included studies. The baseline characteristics of
treated subjects for each study are in Appendix 4, Appendix 5 and
Appendix 6.

Excluded studies

Based on titles and abstracts, 148 citations which were duplicates,
109 citations which were not relevant to PRO 140, 77 citations

which were not relevant to HIV/AIDS, and 29 citations which were
not clinical trials were excluded. Based on full-texts, we excluded
seven citations that were in vitro studies (Ketas 2003; Ketas 2007;
Morrow 2003; Murga 2006; Pugach 2008; Rusert 2005; Shearer 2006),
four citations which were not clinical trials (Boesecke 2012; Khatib
2010; Tenorio 2011; Trkola 2001), and one citation that were not
published (NCT01272258). See Characteristics of excluded studies.

Risk of bias in included studies

(see Characteristics of included studies, Figure 2)

Figure 2. Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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We tried to contact all the authors of the original studies
for information about missing risk of bias data, but they
did not respond. We analyzed the studies based on available
information. All studies (Jacobson 2008; Jacobson 2010a; Jacobson
2010b) mentioned randomization and double-blinded, but any
details about the methods were not mentioned. Allocation
concealment, incomplete outcome data, and selective reporting
were also not specified. There may be potential conflicts of interest
in all studies (Jacobson 2008; Jacobson 2010a; Jacobson 2010b),
as some of the authors are current or past employees of Progenics
Pharmaceuticals, the producer of PRO 140. As such, they may hold
stock in the company.

Allocation

All studies (Jacobson 2008; Jacobson 2010a; Jacobson 2010b)
mentioned randomization, but they did not describe the method in
detail. These three studies did not mention allocation concealment.
The study authors did not respond to our requests for clarification.

Blinding

All studies (Jacobson 2008; Jacobson 2010a; Jacobson 2010b)
mentioned blinding, but they did not describe the method in detail.
The study authors did not respond to our requests for clarification.
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Incomplete outcome data

Unclear. The study authors did not respond to our requests for
clarification.

Selective reporting

Unclear. The study authors did not respond to our requests for
clarification.

Other potential sources of bias

There may be potential conflicts of interest in all studies (Jacobson
2008; Jacobson 2010a; Jacobson 2010b), as some of the authors
are current or past employees of Progenics Pharmaceuticals, the
producer of PRO 140. The three included studies were supported
by the US National Institutes of Health (Public Health Service grant
Al066329).

Effects of interventions

See: Summary of findings for the main comparison PRO 140
compared to placebo for treatment of people with HIV infection;
Summary of findings 2 PRO 140 compared to placebo for
treatment of people with HIV infection

Antiviral effects
Changes in HIV-1 RNA level

Single IV infusion of PRO 140 0.5 mg/kg did not show any beneficial
effects (MD -0.19, 95% CI -0.42 to 0.04) in the maximum changes in
HIV-1 RNA level after the 58-day follow-up period. The other doses
(single IV infusion of PRO 140 2 mg/kg, 5 mg/kg, 10 mg/kg, 162
mg weekly, 324 mg weekly, 324 mg biweekly) showed significantly
statistical differences between the subjects who were treated with
PRO 140 and patients treated with placebo (Analysis 1.1;Figure 3).
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Figure 3. Forest plot of comparison: 1 PRO 140 versus placebo, outcome: 1.1 Individual nadir changes in HIV-1 RNA
level.

PRO 140 Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.1.1 0.5 makg
Jacobson 2008 -0a8 0.3 m -039 0.2 9 1000% -0189[042 0.04]
Subtotal (95% CI) 10 9 100.0% -0.19[-0.42,0.04]
Heterogeneity: Mot applicahle
Testfor overall effect Z=1.64 (F=0.10)
1.1.2 2 mg/kg
Jacohson 2008 -1.2 0E3 m -039 02 9 1000% -081[1.22, -0.40] t
Subtotal (95% CI) 10 9 100.0% -0.81[-1.22, -0.40]
Heterogeneity: Mot applicable
Testfor overall effect £=3.86 (P = 0.0001)
1.1.3 5 mokg
Jacaobson 2008 -1.83 04 m -039 0.2 9 331% -144[1.73,-1.119] —
Jacaobhson 20100 -1.83 023 m -032 024 11 BE9% -1.81[1.71,-1.31] B
Subtotal (95% CI) 20 20 100.0% -1.49[-1.65, -1.32]
Heterogeneity: Chi*=01%,df=1 {F=069); F=0%
Testfor overall effect Z=17.72 (P = 0.00001)
1.1.4 10 mgkg
Jacaobson 20100 -1.83 0.4 m -0.32 024 11 100.0% -1.51[1.80,-1.22) !
Subtotal (95% CI) 10 11 100.0% -1.51[-1.80, -1.22]
Heterogeneity: Mot applicahle
Test for averall effect Z=10.17 (P = 0.00001}
1.1.5 162 mg weekly
Jacobson 20103 -0.899 056 11 -0.23 0.28 M 1000% -0F6[-1.14,-0.38] t
Subtotal (95% CI) 11 10 100.0% -0.76[-1.14, -0.38]
Heterogeneity: Mot applicahle
Testfor overall effect £=3.96 (P = 0.0001)
1.1.6 324 mg weekly
Jacohson 2010a -1.65 0A&7 11 -023 028 M0 1000% -1.42[1.80,-1.04] !
Subtotal (95% CI) 11 10 100.0% -1.42[-1.80, -1.04]
Heterogeneity: Mot applicahle
Testfor overall effect £=7.29 (P = 0.00001)
1.1.7 324 mg hiweekly
Jacobson 20103 -1.37 089 12 -0.23 0.28 m 1000% -114[1.67, -0.61] t
Subtotal (95% CI) 12 10 100.0% -1.14 [-1.67, -0.61]
Heterogeneity: Mot applicahle
Test for overall effect Z=4.18 (P = 0.0001)

[

240 1
) ) PRO 140 Placebo
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One trial (Jacobson 2008) reported the changes in HIV-1 RNA levels  CI-0.61 to 0.13). The other two doses (single IV infusion of PRO 140
on day 10. There was not a significantly statistical difference in 2 mg/kg, 5 mg/kg) showed that PRO 140 significantly reduced HIV-1
the reductions of HIV-1 RNA level on day 10 between patients with ~ RNA level on day 10 (Analysis 1.2;Figure 4).

single IV infusion of PRO 140 0.5 mg/kg and placebo (MD -0.24, 95%
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Figure 4. Forest plot of comparison: 1 PRO 140 versus placebo, outcome: 1.2 Changes in HIV-1 RNA level on day 10.
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Onetrial (Jacobson 2010b) reported the changesin HIV-1RNAlevels  on day 12. And the combined results showed that PRO 140 could
on day 12. The result revealed that single IV infusion of PRO 140  reduce HIV-1 RNA levels on day 12 (MD -1.73, 95% CI -1.91 to -1.55)
5 mg/kg (MD -1.71, 95% CI -1.96 to -1.46) and 10 mg/kg (MD -1.75,  without any statistical heterogeneity among the studies (12 = 0%, P
95% Cl-2.00 to -1.50) was associated with reduced HIV-1RNA levels  =0.82) (Analysis 1.3; Figure 5).

Figure 5. Forest plot of comparison: 1 PRO 140 versus placebo, outcome: 1.3 Changes in HIV-1 RNA level on day 12.
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Onetrial (Jacobson 2010a) reported the changesin HIV-1RNAlevels ~ HIV-1 RNA level on day 22 was -0.87 (95% Cl -1.08 to -0.66) with
on day 22. All the doses (162 mg weekly, 324 mg biweekly, 324 mg  a high amount of statistical heterogeneity among the studies (12 =
weekly) showed that PRO 140ssignificantly reduced HIV-1RNAlevels  80%, P = 0.007) (Analysis 1.4; Figure 6).

on day 22. The pooled estimate of PRO 140 in the reductions of
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Figure 6. Forest plot of comparison: 1 PRO 140 versus placebo, outcome: 1.4 Changes in HIV-1 RNA level on day 22.

PRO 140 Placeho Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI I, Fixed, 95% CI
1.4.1 162 mg weekly
Jacobson 2010a -0.75 0.4 11 -015 0.2 10 59.7% -0.60[-0.87 -0.33] | ]
Subtotal (95% CI) 11 10 59.7% -0.60[-0.87,-0.33] &
Heterogeneity: Mot applicable
Test far overall effect =432 (P = 0.0001)
1.4.2 324 myg biweekly
Jacobson 2010a -1.2 1 12 -015 0.2 10 13.2% -1.05[1.63,-0.47] —
Subtotal (95% CI) 12 10 13.2% -1.05[-1.63,-0.47] L
Heterogeneity: Mot applicable
Test for overall effect £= 3.55 (P = 0.0004)
1.4.3 324 mg weekly
Jacobson 20104 -1.41 0.E4 11 -015 0.2 10 271% -1.36[-1.76,-0.96] —-
Subtotal (95% CI) 11 10 27.1% -1.36 [-1.76, -0.96] <&
Heterageneity: Mot applicahle
Testfor overall effect £=6.60 (P = 0.00001)
Total (95% CI) 34 30 100.0%

Heterogeneity: Chi*=9.81, df=2 (P=0007); = 80%
Testfar overall effect Z=8.07 (P = 0.00001)

-0.87 [-1.08, -0.66] L

2101 2
FRO 140 Placebo

Testfor subgroup differences: Chi*=9.81, df= 2 (P=0.007), F=F79.6%

Antiviral response

Antiviral response was defined as a >1.0 log;( copies/mL reduction
in HIV-1 RNA level at any time after treatment. Single IV infusion of
PRO 140 0.5 mg/kg did not show any beneficial antiviral response
effects (OR 3.00, 95% CI 0.11 to 83.36). The other doses of PRO 140
(single IV infusion of PRO 140 2 mg/kg, 5 mg/kg, 10 mg/kg, 162 mg
weekly; 324 mg weekly; 324 mg biweekly) demonstrated greater
antiviral response in PRO 140-treated patients than those treated
with placebo (Analysis 1.5).

Number of subjects with =< 400 copies/mL HIV-1 RNA

There were 0 subjects with < 400 copies/mL HIV-1 RNA for single
IV infusion of PRO 140 0.5 mg/kg in both groups. There were
significantly statistical differences in the number of subjects with
< 400 copies/mL HIV-1 RNA between the PRO 140 324 mg weekly
(OR 51.00, 95% Cl 2.30 to 1129.95), 5 mg/kg (OR 43.99, 95% Cl 4.22
to 459.01; 12 = 49%, P = 0.16), 10 mg/kg (OR 145.67, 95% Cl 5.30
to 4004.91) and placebo group. The other three doses (single IV
infusion of PRO 140 2 mg/kg, 162 mg weekly, 324 mg biweekly) did
not show any beneficial effects in the number of subjects with < 400
copies/mL HIV-1 RNA (Analysis 1.6).

Change in CD4* cell count

As two studies (Jacobson 2010a; Jacobson 2010b) did not supply
sufficient data of the doses of 162 mg weekly, 324 mg biweekly, 324
mg weekly, 5 mg/kg, and 10 mg/kg, we just analyzed the data of
PRO 140 in the doses of 0.5 mg/kg, 2 mg/kg, and 5 mg/kg in the
changes of CD4* cell count on day eight from the study conducted
in 2008 (Jacobson 2008). Only the 5 mg/kg dose of PRO 140 showed
greater changes in CD4* cell count on day eight than placebo-
treated patients (MD 110.00, 95% Cl 3.14 to 216.86) (Analysis 1.7).

Safety

The authors of the three studies did not report enough information
about adverse events for each group. In Jacobson 2008, the most
frequently reported adverse events were headache in 12 subjects;
lymphadenopathyin 11 subjects; and diarrhoea and fatigue in eight
subjects. In Jacobson 2010a, the most frequently reported systemic
adverse events were diarrhoea (6 of 44), headache (6 of 44),
lymphadenopathy (5 of 44), and hypertension (4 of 44). Jacobson
2010b reported that the most frequently reported systemic adverse
events were headache in one subject in the 5 mg/kg group and two
subjects in the 10 mg/kg group, nasal congestion in two subjects
in the placebo group and one subject in the 10 mg/kg group, and
pruritus in three subjects in the placebo group. As sufficient data of
adverse events to allow for statistical pooling were lacking, we did
not pool the data of adverse events.

Other outcomes

Other outcomes (including progression to AIDS, any death, quality
of life issues, survival rates) were not reported in these three trials.

DISCUSSION

Summary of main results

This review indicates that PRO 140 might offer significant dose-
dependent HIV-1 RNA suppression and tolerable side effects. All
the doses except single IV infusion of PRO 140 0.5mg/kg (single
IV infusion of PRO 140 2 mg/kg, 5 mg/kg, 10 mg/kg, 162 mg
weekly, 324 mg biweekly and 324 mg weekly) showed significantly
statistical differences in the nadir changes in HIV-1 RNA level
between the two groups. Two doses (single IV infusion of PRO 140
2 mg/kg and 5 mg/kg) showed that PRO 140 significantly reduced
HIV-1 RNA levels on day 10. Two doses (single IV infusion of PRO 140
10 mg/kg and 5 mg/kg) showed that PRO 140 significantly reduced
HIV-1 RNA levels on day 12. The three doses (162 mg weekly, 324
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mg biweekly and 324 mg weekly) showed that PRO 140 significantly
reduced HIV-1 RNA levels on day 22. All the doses except single
IV infusion of PRO 140 0.5 mg/kg (single IV infusion of PRO 140
2 mg/kg, 5 mg/kg, 10 mg/kg, 162 mg weekly, 324 mg biweekly
and 324 mg weekly) demonstrated greater antiviral responses than
placebo. Three doses of the PRO 140 group (324 mg weekly, 5 mg/
kg, 10 mg/kg) showed more patients with < 400 copies/mL HIV-1
RNA than placebo-treated patients. Only the single IV infusion of
PRO 140 showed greater changes in CD4* cell count on day eight
than placebo.

The authors of the three studies did not report sufficient
information about adverse events for each group. As a result, we
did not pool the results. Headache, lymphadenopathy, diarrhoea,
fatigue, hypertension, nasal congestion and pruritus were reported
to be the most frequent adverse events.

Overall completeness and applicability of evidence

Although PRO 140 has been granted fast-track approval status by
the United States FDA, the efficacy of PRO 140 has not yet been
proven in large double-blind RCTs. The numbers of patients in
these three studies (Jacobson 2008; Jacobson 2010a; Jacobson
2010b) were very small, and the results of these three studies
may be influenced by potential biases. Their durations of follow-
up were very short, only 58 or 59 days. The long-time efficacy
was not evaluated, and the data of adverse events were not
reported adequately in each group. Although available evidnece
showed that PRO 140 might offer significant short-term dose-
dependent HIV-1 RNA suppression with tolerable side effects, but
any recommendations could not be made based on these three
studies. Whether PRO 140 could be used in clinical practice as
front-line treatment for HIV-infected patients or not depends on the
effects in the future of large double-blind RCTs.

Quality of the evidence

All studies (Jacobson 2008; Jacobson 2010a; Jacobson 2010b)
mentioned randomization and blinding, but any details about the
methods were not found. And allocation concealment, incomplete
outcome data, and selective reporting were unclear at the same
time. The methodological quality of these three studies was low, as
there were so many methodological problems, which may reduce
the quality of evidence. The big problem was that there may be
potential conflicts of interest in these three studies, which make
the research results unreliable and unbelievable. The number of
patients in these three studies (Jacobson 2008; Jacobson 2010a;
Jacobson 2010b) was very small, and the results of these three
studies may be influenced by potential biases. Thus, the quality of
the evidence from available RCTs was low (Summary of findings for
the main comparison, Summary of findings 2).

Potential biases in the review process

We conducted electronic, online trial and manual searches to
search for relevant articles, but there may still have been papers we

did not find. This review only includes published data; unpublished
data of PRO 140 were notincluded (although we requested the data
from the study authors). As a result, selective biases may exist in
our review.

Agreements and disagreements with other studies or
reviews

Available published data about PRO 140 in these three studies
(Jacobson 2008; Jacobson 2010a; Jacobson 2010b) showed
positive results and were consistent with each other. All (Jacobson
2008; Jacobson 2010a; Jacobson 2010b) showed that PRO
140 offered the potential for significant dose-dependent HIV-1
RNA suppression and infrequent patient self-administration. Any
studies or reviews disagreeing with such results for PRO 140 have
not been published.

AUTHORS' CONCLUSIONS

Implications for practice

These three small trials suggested PRO 140 may demonstrate
potent, dose-dependent, highly significant antiviral activity. But
the frequency of adverse effects could not be determined from the
evidence available. Meanwhile, the methodological quality of these
three studies was low, and the number of patients in these three
studies was very small, which made the quality of the evidence from
available RCTs low. That is why available evidence is not sufficient
and conclusive to determine whether PRO 140 was effective in HIV
patients or not. Thus, at this stage, we cannot recommend PRO 140
as a therapy for the treatment of HIV patients based on available
insufficient evidence.

Implications for research

This review analyses three small, preliminary phase I/lla clinical
trials. Larger, longer-term, double-blind, randomized phase Ilb and
1l trials need to be performed in order to determine the potential
role of PRO 140 as a therapy for HIV infection and to provide
conclusive evidence of the efficacy and safety of PRO 140 for HIV
patients. Not only should the short-term anti-HIV activity and safety
of PRO 140 be evaluated in future studies, but also its long-term
efficacy and safety. The methodological quality of these three trials
(Jacobson 2008; Jacobson 2010a; Jacobson 2010b) were too low,
and therefore the evidence they produced was also of low quality.
As aresult,in the future the RCTs related to PRO 140 for HIV-infected
patients should be well conducted (adapting strict randomization,
blinding and allocation concealment methods) and transparently
reported with a long follow-up.
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Methods

Randomization: method not specified

Allocation concealment: unclear

Randomized, double-blind, placebo-controlled, dose-escalating, phase 1b study

Blinding: the objects that were blinded to were not mentioned

Maximum follow-up: 58 days

Participants HIV-infected adults
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Jacobson 2008 (continued)

Subjects were 2 18 years of age with HIV-1 RNA levels 5000 2 copies/mL, only CCR5-tropic (R5) HIV-1
detectable, CD4* cell counts = 250 cells/uL with no documented nadir 2200 /L, and no antiretroviral
therapy for 2 3 months

Interventions

Single IV doses of 0.5 mg/kg (N = 10)
Single IV doses of 2 mg/kg (N = 10)
Single IV doses of 5 mg/kg (N = 10)

Placebo (N=9)

Outcomes Antiviral effects (Change in HIV-1 RNA level from baseline, log;g copies/mL; the proportion of subjects
with 21 logyo copies/mL decrease in HIV RNA level; the proportion of subjects with <400 HIV-1 RNA
copies/mL; change in CD4 cell count on day 8, cells/pL)

Safety (adverse events): headache, lymphadenopathy, diarrhoea and fatigue

Notes Potential conflicts of interest: some authors are current or past employees of Progenics Pharmaceuti-
cals and may hold stock or stock options in the company
Financial support: National Institutes of Health (Public Health Service grant AI066329)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk Not specified

tion (selection bias)

Allocation concealment Unclear risk This article did not mention

(selection bias)

Selective reporting (re- Unclear risk Unclear

porting bias)

Other bias Unclear risk Unclear

Blinding Unclear risk Blinding: the objects that were blinded to were not mentioned

Incomplete outcome data  Unclear risk Unclear

addressed

Jacobson 2010a

Methods

Randomized, double-blind, placebo-controlled, phase 2a study
Randomization: method not specified

Allocation concealment: unclear

Blinding: the objects that were blinded to were not mentioned

Maximum follow-up: 59 days

Participants

Adults with asymptomatic HIV-1 infection
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Jacobson 2010a (continued)

Entry criteria included age of 2 18 years, plasma HIV-1 RNA level of 2 5000 copies/mL, CD4* lymphocyte
count of 2 300 cells/pL with no documented count of < 250 cells/uL, no antiretroviral therapy for 2 12
weeks, no history of AIDS-defining illness, and only R5 HIV-1 detectable

Interventions

162 mg of PRO 140 on days 1, 8, and 15 (162 mg weekly) (N =11)
324 mg of PRO 140 on days 1 and 15 and placebo on day 8 (324 mg biweekly) (N = 12)
324 mg of PRO 140 on days 1, 8, and 15 (324 mg weekly) (N =11)

Placebo on days 1, 8, and 15 (Placebo) (N = 10)

Outcomes Antiviral effects (mean log; o reductions in HIV-1 RNA level at virologic nadir, Day 22 log; change in
HIV-1 RNA level, number of subjects with HIV-1 RNA decrease, number of subjects with <400 copies/mL
HIV-1 RNA, change in CD4* cell count, cells/uL, at day 8, day 15, day 22)
Safety (adverse events): diarrhoea, headache, lymphadenopathy, hypertension

Notes Potential conflicts of interest: some authors are current or past employees of Progenics Pharmaceuti-
cals and may hold stock or stock options in the company
Financial support: National Institutes of Health (Public Health Service grant AI066329)

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Not specified

tion (selection bias)

Allocation concealment Unclear risk This article did not mention

(selection bias)

Selective reporting (re- Unclear risk Unclear

porting bias)

Other bias Unclear risk Unclear

Blinding Unclear risk The objects that were blinded to were not mentioned

Incomplete outcome data  Unclear risk Unclear

addressed

Jacobson 2010b

Methods

Randomized, double-blind, placebo-controlled, parallel-group study
Randomization: method not specified

Allocation concealment: unclear

Blinding: the objects that were blinded to were not mentioned

Maximum follow-up: 58 days

Participants

Age of 2 18 years, plasma HIV-1 RNA level of 2 5000 copies/mL, CD4* lymphocyte counts of 2 300/ul and
no documented
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Jacobson 2010b (Continued)

count being 250/pL, no antiretroviral therapy for 2 12 weeks, no history of an AIDS-defining illness, and
only R5 HIV-1 detectable in the original Trofile assay (Monogram Biosciences, Inc.)

Interventions

Single IV doses of 10 mg/kg (N = 10)
Single IV doses of 5 mg/kg (N = 10)

Placebo (N=11)

Outcomes Antiviral effects (Change in HIV-1 RNA level from baseline, log;g copies/mL; the proportion of subjects
with 2 1 log; copies/mL decrease in HIV RNA level; the proportion of subjects with = 2 log; copies/mL
decrease in HIV RNA level; change in CD4 cell count on at days 8, 12,
15, and 22, cells/uL)
Safety (adverse events): headache, nasal congestion and pruritus

Notes Potential conflicts of interest: some authors are current or past employees of Progenics Pharmaceuti-
cals and may hold stock or stock options in the company
Financial support: National Institutes of Health (Public Health Service grant AI066329)

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Not specified

tion (selection bias)

Allocation concealment Unclear risk This article did not mention

(selection bias)

Selective reporting (re- Unclear risk Unclear

porting bias)

Other bias Unclear risk Unclear

Blinding Unclear risk The objects that were blinded to were not mentioned

Incomplete outcome data  Unclear risk Unclear

addressed

AIDS: acquired immune deficiency syndrome; HIV: human immunodeficiency virus; IV: intravenous; N: number of patients

Characteristics of excluded studies [ordered by year of study]

Study Reason for exclusion
Trkola 2001 Itis not a clinical trial
Ketas 2003 Itis anin vitro study
Morrow 2003 Itis an in vitro study
Rusert 2005 Itis an in vitro study
Murga 2006 Itis anin vitro study
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Study Reason for exclusion
Shearer 2006 Itis an in vitro study
Ketas 2007 Itis anin vitro study
Khatib 2010 Itis not a clinical trial
Tenorio 2011 Itisa comment
Boesecke 2012 Itis areview

Pugach 2008 Itis anin vitro study

Characteristics of ongoing studies [ordered by study ID]

NCT01272258

Trial name or title

A Phase 2b, Randomized, Double-Blind, Placebo-Controlled Clinical Trial of Observed Systemic,
Long-Acting, Anti-HIV Treatment With a Monoclonal Anti CCR5 Antibody (PRO 140) as an Adjunct to
a New, Optimized, Oral Antiretroviral Regimen in HIV-Infected Injection Drug Users With Viral Re-
bound and Documented Poor Adherence to the Previous Antiretroviral Regimen

Methods

Allocation: Randomized

Intervention Model: Parallel Assignment

Masking: Double-Blind (Subject, Caregiver, Investigator, Outcomes Assessor)
Primary Purpose: Treatment

Participants

« Estimated Enrollment: 75
« Gender: Both
o Ages: 18 Years and older

Key Inclusion Criteria:

. Only R5 virus

. HIV-1 RNA> 1,000 copies/mL but < 100,000 copies/mL

. CD4+ lymphocyte counts > 100 cells/pL

. Non-prescription recreational drug use within the previous 6 months

H W N =

Key Exclusion Criteria:

1. Females who are pregnant (positive blood test), lactating, or breastfeeding, or who plan to be-
come pregnant during the study

2. Prior use of any CCR5 entry inhibitors
3. History of any acquired immune deficiency syndrome (AIDS)-defining illness

Interventions

« Arm 1: PRO 140
« Arm 2: Placebo

Outcomes

« Percentage of subjects without virologic failure at week 24.

Starting date

December 2010

Contact information

United States, Pennsylvania

Drexel University College of Medicine Recruiting
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Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

NCT01272258 (Continued)

Philadelphia, Pennsylvania, United States, 19102

Contact: Sharon Lewis 215-762-3251

Principal Investigator: Jeff Jacobson, MD

sharon.lewis@drexelmed.edu

Notes

Sponsors: Progenics Pharmaceuticals, Inc.

DATA AND ANALYSES

Comparison 1. PRO 140 VS placebo

Outcome or subgroup
title

No. of studies

No. of partici-
pants

Statistical method

Effect size

1 Individual nadir 3 Mean Difference (IV, Fixed, 95% Cl) Subtotals only
changes in HIV-1 RNA

level

1.10.5mg/kg 1 19 Mean Difference (IV, Fixed, 95% Cl) -0.19[-0.42, 0.04]
1.22mg/kg 1 19 Mean Difference (IV, Fixed, 95% Cl) -0.81[-1.22,-0.40]
1.35mg/kg 2 40 Mean Difference (IV, Fixed, 95% Cl) -1.49[-1.65,-1.32]
1.410 mg/kg 1 21 Mean Difference (IV, Fixed, 95% Cl) -1.51[-1.80,-1.22]
1.5 162 mg weekly 1 21 Mean Difference (IV, Fixed, 95% Cl) -0.76 [-1.14,-0.38]
1.6 324 mg weekly 1 21 Mean Difference (IV, Fixed, 95% Cl) -1.42[-1.80,-1.04]
1.7 324 mg biweekly 1 22 Mean Difference (IV, Fixed, 95% Cl) -1.14[-1.67,-0.61]
2 Changes in HIV-1 RNA 1 Mean Difference (IV, Fixed, 95% Cl) Subtotals only
level on day 10

2.10.5mg/kg 1 19 Mean Difference (IV, Fixed, 95% Cl) -0.24[-0.61,0.13]
2.22mg/kg 1 19 Mean Difference (IV, Fixed, 95% Cl) -0.91 [-1.23,-0.59]
2.35mg/kg 1 19 Mean Difference (IV, Fixed, 95% Cl) -1.57[-1.91,-1.23]
3 Changes in HIV-1 RNA 1 42 Mean Difference (IV, Fixed, 95% Cl) -1.73[-1.91,-1.55]
level on day 12

3.15mg/kg 1 21 Mean Difference (IV, Fixed, 95% Cl) -1.71[-1.96, -1.46]
3.210 mg/kg 1 21 Mean Difference (IV, Fixed, 95% Cl) -1.75[-2.00, -1.50]
4 ChangesinHIV-1RNA 1 64 Mean Difference (IV, Fixed, 95% Cl) -0.87[-1.08, -0.66]
level on day 22

4.1 162 mg weekly 1 21 Mean Difference (IV, Fixed, 95% Cl) -0.6 [-0.87,-0.33]
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Outcome or subgroup No. of studies No. of partici- Statistical method Effect size

title pants

4.2 324 mg biweekly 1 22 Mean Difference (IV, Fixed, 95% Cl) -1.05[-1.63,-0.47]

4.3 324 mg weekly 1 21 Mean Difference (IV, Fixed, 95% Cl) -1.36[-1.76, -0.96]

5 Antiviral response 3 Odds Ratio (M-H, Fixed, 95% Cl) Subtotals only
5.10.5 mg/kg 1 19 0dds Ratio (M-H, Fixed, 95% CI) 3.0[0.11, 83.36]
5.22mg/kg 1 19 0dds Ratio (M-H, Fixed, 95% Cl) 27.44[1.25,601.57]
5.35mg/kg 2 40 Odds Ratio (M-H, Fixed, 95% Cl) 439.09 [25.73,7493.14]
5.410 mg/kg 1 21 Odds Ratio (M-H, Fixed, 95% Cl) 145.67 [5.30, 4004.91]
5.5 162 mg weekly 1 21 0dds Ratio (M-H, Fixed, 95% CI) 24.82[1.17,527.12]
5.6 324 mg weekly 1 21 0Odds Ratio (M-H, Fixed, 95% Cl) 147.0 [5.35, 4037.48]
5.7 324 mg biweekly 1 22 0dds Ratio (M-H, Fixed, 95% Cl) 57.00[2.59, 1253.22]
6 No. of subjects with 3 0dds Ratio (M-H, Fixed, 95% Cl) Subtotals only

<400 copies/mL HIV-1

RNA

6.10.5 mg/kg 1 19 0dds Ratio (M-H, Fixed, 95% Cl) 0.0[0.0, 0.0]
6.22mg/kg 1 19 0Odds Ratio (M-H, Fixed, 95% Cl) 3.0[0.11, 83.36]
6.35mg/kg 2 40 0dds Ratio (M-H, Fixed, 95% Cl) 43,99 [4.22,459.01]
6.4 10 mg/kg 1 21 0dds Ratio (M-H, Fixed, 95% ClI) 145.67 [5.30, 4004.91]
6.5 162 mg weekly 1 21 0dds Ratio (M-H, Fixed, 95% Cl) 3.0[0.11, 82.40]

6.6 324 mg biweekly 1 22 0Odds Ratio (M-H, Fixed, 95% Cl) 5.0[0.21,117.21]

6.7 324 mg weekly 1 21 Odds Ratio (M-H, Fixed, 95% Cl) 51.0[2.30,1129.95]

7 Change in CD4 cell 1 Mean Difference (IV, Fixed, 95% Cl) Subtotals only

count on day 8

7.10.5mg/kg 1 19 Mean Difference (IV, Fixed, 95% Cl) -25.0[-100.14, 50.14]
7.22mg/kg 1 20 Mean Difference (IV, Fixed, 95% Cl) 3.0[-100.64, 106.64]
7.35mg/kg 1 20 Mean Difference (IV, Fixed, 95% Cl) 110.0[3.14, 216.86]
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Analysis 1.1. Comparison 1 PRO 140 VS placebo, Outcome 1 Individual nadir changes in HIV-1 RNA level.

Study or subgroup PRO 140 Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI
1.1.10.5 mg/kg ‘
Jacobson 2008 10 -0.6 (0.3) 9 -0.4(0.2) . 100% -0.19[-0.42,0.04]
Subtotal *** 10 9 <& 100% -0.19[-0.42,0.04]
Heterogeneity: Not applicable
Test for overall effect: Z=1.64(P=0.1)
1.1.22 mg/kg
Jacobson 2008 0 12006 9 -04(02) - 100% -0.81-122,0.4]
Subtotal *** 10 9 S 100% -0.81[-1.22,-0.4]
Heterogeneity: Not applicable
Test for overall effect: Z=3.86(P=0)
1.1.35 mg/kg
Jacobson 2008 10 -1.8(0.4) 9 -0.4(0.2) —a— 33.12% -1.44[-1.73,-1.15]
Jacobson 2010b 10 -1.8(0.2) 11 -0.3(0.2) . 66.88% -1.51[-1.71,-1.31]
Subtotal *** 20 20 L 100% -1.49[-1.65,-1.32]
Heterogeneity: Tau?=0; Chi*=0.15, df=1(P=0.69); 1>=0%
Test for overall effect: Z=17.72(P<0.0001)
1.1.410 mg/kg
Jacobson 2010b 10 -1.8(0.4) 11 -0.3(0.2) . 100% -1.51[-1.8,-1.22]
Subtotal *** 10 11 <o 100% -1.51[-1.8,-1.22]
Heterogeneity: Not applicable
Test for overall effect: Z=10.17(P<0.0001)
1.1.5 162 mg weekly
Jacobson 2010a 11 -1(0.6) 10 -0.2(0.3) ‘.‘ 100% -0.76[-1.14,-0.38]
Subtotal *** 11 10 L 100% -0.76[-1.14,-0.38]
Heterogeneity: Tau?=0; Chi*=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=3.96(P<0.0001)
1.1.6 324 mg weekly
Jacobson 2010a 11 -1.6 (0.6) 10 -0.2(0.3) -.- 100% -1.42(-1.8,-1.04]
Subtotal *** 11 10 s 4 100% -1.42[-1.8,-1.04]
Heterogeneity: Not applicable
Test for overall effect: Z=7.29(P<0.0001)
1.1.7 324 mg biweekly
Jacobson 2010a 2 1409 10 -02(03) Rl 100% -1.14[-167,0.61]
Subtotal *** 12 10 . 100% -1.14[-1.67,-0.61]
Heterogeneity: Not applicable
Test for overall effect: Z=4.18(P<0.0001)
Test for subgroup differences: Chi*=98.23, df=1 (P<0.0001), 1?=93.89% ‘ ‘ ‘ ‘
PRO 140 2 -1 0 1 2 Placebo
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Analysis 1.2. Comparison 1 PRO 140 VS placebo, Outcome 2 Changes in HIV-1 RNA level on day 10.

Study or subgroup PRO 140 Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI
1.2.10.5 mg/kg ‘
Jacobson 2008 10 -0.4 (0.5) 9 -0.1(0.2) . 100% -0.24[-0.61,0.13]
Subtotal *** 10 9 ‘ 100% -0.24[-0.61,0.13]
Heterogeneity: Not applicable
Test for overall effect: Z=1.27(P=0.2)
1.2.22mg/kg
Jacobson 2008 10 -1(0.5) 9 -0.1(0.2) . 100% -0.91[-1.23,-0.59]
Subtotal *** 10 9 <& 100% -0.91[-1.23,-0.59]
Heterogeneity: Not applicable
Test for overall effect: Z=5.57(P<0.0001)
1.2.35mg/kg
Jacobson 2008 10 -1.7(0.5) 9 -0.1(0.2) . 100% -1.57[-1.91,-1.23]
Subtotal *** 10 9 <o 100% -1.57[-1.91,-1.23]
Heterogeneity: Not applicable
Test for overall effect: Z=9(P<0.0001)
Test for subgroup differences: Chi*=26.86, df=1 (P<0.0001), 1?=92.56% ‘ ‘ ‘

PRO 140 2 1 0 1 2 Placebo

Analysis 1.3. Comparison 1 PRO 140 VS placebo, Outcome 3 Changes in HIV-1 RNA level on day 12.

Study or subgroup PRO 140 Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI
1.3.15mg/kg
Jacobson 2010b 10 -1.7(0.4) 11 0(0.2) - 51.12% -1.71[-1.96,-1.46]
Subtotal *** 10 11 <o 51.12% -1.71[-1.96,-1.46]
Heterogeneity: Not applicable
Test for overall effect: Z=13.56(P<0.0001)
1.3.210 mg/kg
Jacobson 2010b 10 -1.7(0.4) 11 0(0.2) = 48.88% -1.75[-2,-1.5]
Subtotal *** 10 11 & 48.88% -1.75[-2,-1.5]
Heterogeneity: Tau?=0; Chi?=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=13.57(P<0.0001)
Total *** 20 22 . 4 100% -1.73[-1.91,-1.55]
Heterogeneity: Tau?=0; Chi?=0.05, df=1(P=0.82); 1>=0%
Test for overall effect: Z=19.18(P<0.0001)
Test for subgroup differences: Chi*=0.05, df=1 (P=0.82), 1>=0%

PRO 140 -2 1 0 1 2 Placebo
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Analysis 1.4. Comparison 1 PRO 140 VS placebo, Outcome 4 Changes in HIV-1 RNA level on day 22.

Study or subgroup PRO 140 Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI
1.4.1162 mg weekly
Jacobson 2010a 11 -0.7(0.4) 10 -0.1(0.2) 3 59.69% -0.6[-0.87,-0.33]
Subtotal *** 11 10 L 4 59.69% -0.6[-0.87,-0.33]

Heterogeneity: Not applicable
Test for overall effect: Z=4.32(P<0.0001)

1.4.2 324 mg biweekly
Jacobson 2010a 12 -12(1) 10 -0.1(0.2) — 13.18% -1.05[-1.63,-0.47]
Subtotal *** 12 10 - 13.18% -1.05[-1.63,-0.47]

Heterogeneity: Not applicable
Test for overall effect: Z=3.55(P=0)

1.4.3 324 mg weekly
Jacobson 2010a 11 -1.5(0.7) 10 -0.1(0.2) —— 27.14% -1.36[-1.76,-0.96]
Subtotal *** 11 10 <o 27.14% -1.36[-1.76,-0.96]
Heterogeneity: Not applicable
Test for overall effect: Z=6.6(P<0.0001)
Total *** 34 30 L 2 100% -0.87[-1.08,-0.66]
Heterogeneity: Tau?=0; Chi*=9.81, df=2(P=0.01); 1>=79.62%
Test for overall effect: Z=8.07(P<0.0001)
Test for subgroup differences: Chi*=9.81, df=1 (P=0.01), 1’=79.62% ‘ ‘ ‘ ‘

PRO 140 2 10 1 2 Placebo

Analysis 1.5. Comparison 1 PRO 140 VS placebo, Outcome 5 Antiviral response.

Study or subgroup PRO 140 Placebo 0dds Ratio Weight 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

1.5.10.5 mg/kg

Jacobson 2008 1/10 0/9
Subtotal (95% CI) 10 9
Total events: 1 (PRO 140), 0 (Placebo)

100% 3[0.11,83.36]
100% 3[0.11,83.36]

Heterogeneity: Not applicable
Test for overall effect: Z=0.65(P=0.52)

__._
e
1.5.22 mg/kg

Jacobson 2008 6/10 0/9 —.— 100% 27.44[1.25,601.57]
Subtotal (95% ClI) 10 9 —— 100% 27.44[1.25,601.57]
Total events: 6 (PRO 140), 0 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=2.1(P=0.04)
4»
—®»
——ll

1.5.35 mg/kg

Jacobson 2008 10/10 0/9
Jacobson 2010b 10/10 0/11
Subtotal (95% CI) 20 20
Total events: 20 (PRO 140), 0 (Placebo)

Heterogeneity: Tau?=0; Chi?=0, df=1(P=0.95); 1>=0%

52.27% 399[7.18,22157.51]
47.73% 483[8.77,26588.24]
100% 439.09[25.73,7493.14]

PRO 140 0.001 0.1 1 10 1000 Pplacebo
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Study or subgroup PRO 140 Placebo 0dds Ratio Weight 0dds Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Test for overall effect: Z=4.2(P<0.0001)

1.5.410 mg/kg
Jacobson 2010 9/10 0/11 —B 100% 145.67(5.3,4004.91]
Subtotal (95% Cl) 10 11 ——— 100% 145.67[5.3,4004.91]

Total events: 9 (PRO 140), 0 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=2.95(P=0)

1.5.5 162 mg weekly
Jacobson 2010a 6/11 0/10 —— 100% 24.82[1.17,527.12]
Subtotal (95% Cl) 1 10 ——— 100% 24.82[1.17,527.12]

Total events: 6 (PRO 140), 0 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=2.06(P=0.04)

1.5.6 324 mg weekly
Jacobson 2010a 10/11 0/10 - B 100% 147(5.35,4037.48]
Subtotal (95% CI) 11 10 ——— 100% 147[5.35,4037.48]

Total events: 10 (PRO 140), 0 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=2.95(P=0)

1.5.7 324 mg biweekly
Jacobson 2010a 9/12 0/10 —B 100% 57[2.59,1253.22]
Subtotal (95% Cl) 12 10 ——— 100% 57[2.59,1253.22]

Total events: 9 (PRO 140), 0 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=2.56(P=0.01)

PRO 140 0.001 0.1 1 10 1000  placebo

Analysis 1.6. Comparison 1 PRO 140 VS placebo, Outcome 6 No. of subjects with < 400 copies/mL HIV-1 RNA.

Study or subgroup PRO 140 Placebo 0dds Ratio Weight 0dds Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.6.1 0.5 mg/kg
Jacobson 2008 0/10 0/9 Not estimable
Subtotal (95% ClI) 10 9 Not estimable

Total events: 0 (PRO 140), 0 (Placebo)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.6.22 mg/kg
Jacobson 2008 1/10 0/9 ——.— 100% 3[0.11,83.36]

Total events: 1 (PRO 140), 0 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=0.65(P=0.52)

Subtotal (95% CI) 10 9 —— 100% 3[0.11,83.36]

PRO 140 0.001 0.1 1 10 1000 placebo
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Study or subgroup PRO 140 Placebo 0dds Ratio Weight 0dds Ratio

n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.6.35 mg/kg
Jacobson 2008 4/10 0/ - B 93.44% 13.15[0.6,288.33]
Jacobson 2010b 10/10 0/11 4‘} 6.56% 483[8.77,26588.24]
Subtotal (95% Cl) 20 20 —— 100% 43.99[4.22,459.01]
Total events: 14 (PRO 140), 0 (Placebo)
Heterogeneity: Tau?=0; Chi*=1.96, df=1(P=0.16); 1*=48.98%
Test for overall effect: Z=3.16(P=0)
1.6.4 10 mg/kg
Jacobson 2010b 9/10 0/11 —B 100% 145.67(5.3,4004.91]
Subtotal (95% CI) 10 11 ——— 100% 145.67[5.3,4004.91]
Total events: 9 (PRO 140), 0 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=2.95(P=0)
1.6.5 162 mg weekly
Jacobson 2010a 11 0/10 B 100% 30.11,82.4]
Subtotal (95% ClI) 11 10 e 100% 3[0.11,82.4]
Total events: 1 (PRO 140), 0 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=0.65(P=0.52)
1.6.6 324 mg biweekly
Jacobson 2010a 212 0/10 —B— 100% 5[0.21,117.21]
Subtotal (95% Cl) 12 10 e 100% 5[0.21,117.21]
Total events: 2 (PRO 140), 0 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=1(P=0.32)
1.6.7 324 mg weekly
Jacobson 2010a 8/11 0/10 R 100% 51[2.3,1129.95]
Subtotal (95% ClI) 11 10 ——— 100% 51[2.3,1129.95]
Total events: 8 (PRO 140), 0 (Placebo)
Heterogeneity: Not applicable
Test for overall effect: Z=2.49(P=0.01) ‘ ‘ ‘ ‘

PRO 140 0.001 0.1 1 10 1000  placebo

Analysis 1.7. Comparison 1 PRO 140 VS placebo, Outcome 7 Change in CD4 cell count on day 8.

Study or subgroup PRO 140 Placebo Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
1.7.10.5 mg/kg \
Jacobson 2008 9 -6 (82) 10 19 (85) —.— 100% -25[-100.14,50.14]

Heterogeneity: Not applicable

Subtotal *** 9 10 # 100% -25[-100.14,50.14]
Test for overall effect: Z=0.65(P=0.51) ‘

1.7.22 mg/kg
Jacobson 2008 10 22 (144) 10 19 (85) —-— 100% 3[-100.64,106.64]
PRO 140 200 -100 0 100 200 Placebo
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Study or subgroup PRO 140 Placebo Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Subtotal *** 10 10 ‘ 100% 3[-100.64,106.64]
Heterogeneity: Not applicable
Test for overall effect: Z=0.06(P=0.95)
1.7.35 mg/kg
Jacobson 2008 10 129050 10 19(85) o= 100% 110[3.14,216.86]
Subtotal *** 10 10 —— 100% 110[3.14,216.86]
Heterogeneity: Not applicable
Test for overall effect: Z=2.02(P=0.04)
Test for subgroup differences: Chi*=4.18, df=1 (P=0.12), 1’=52.11%
PRO 140 200 -100 0 100 200 Placebo
APPENDICES
Appendix 1. Appendix 1
Part 1: Global summary of the AIDS epidemic December 2008 (UNAIDS 2009 )
Number of people liv-  Total 33.4 million 31.1 million to 35.8 million
ing with HIV in 2008
Adults 31.3 million 29.2 million to 33.7 million
Women 15.7 million 14.2 million to 17.2 million
Children under 15 2.1 million 1.2 million to 2.9 million
years
People newly infected  Total 2.7 million 2.4 million to 3.0 million
with HIVin 2008
Adults 2.3 million 2.0 million to 2.5 million
Children under 15 430000 240000 to 610 000
years
AIDS-related deathsin  Total 2.0 million 1.7 million to 2.4 million
2008
Adults 1.7 million 1.4 million to 2.1 million
Children under 15 280,000 150,000 to 410,000
years
Part 2: Global summary of the AIDS epidemic in 2012 (UNAIDS 2013)
Number of people liv-  Total 35.3 million 32.2 million to 38.8 million
ing with HIV in 2008
Adults 32.1 million 29.1 million to 35.3 million
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Women 17.7 million 16.4 million to 19.3 million
Children under 15 3.3 million 3.0 million to 3.7 million
years
People newly infected  Total 2.3 million 1.9 million to 2.7 million
with HIV in 2008
Adults 2.0 million 1.7 million to 2.4 million
Children under 15 260000 230000 to 320 000
years
AlIDS-related deathsin ~ Total 1.6 million 1.4 million to 1.9 million
2008
Adults 1.4 million 1.2 million to 1.7 million
Children under 15 210000 190 000 to 250 000
years
Appendix 2. Search strategy
CENTRAL
#1 PRO 140
#2 PA14
#3 #1 or #2
#4 HIV
#5 MeSH descriptor HIV explode all trees
#6 HIV infections
#7 MeSH descriptor HIV infections explode all trees
#8 Human immunodeficiency virus
#9 AIDS
# 10 MeSH descriptor Acquired Immunodeficiency Syndrome explode all trees
#11 Acquired Immunodeficiency Syndrome
#12 #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11
#13 #3 and #12
MEDLINE search strategy (PubMed)
#1 randomized controlled trial [pt]
#2 controlled clinical trial [pt]
#3 randomized [ti/ab]
#4 placebo [ti/ab]
#5 drug therapy [sh]
#6 randomLy [ti/ab]
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#7 trial [ti/ab]

#8 groups [ti/ab]

#IO #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8
#10 animals [mh] not (humans [mh] and animals [mh])
#11 #9 not #10

#12 PRO 140 [mh]

#13 PA14 [ti/ab]

#14 PRO 140 [ti/ab]

#15 #12 or #13 or #14

#16 HIV [mh]

#17 HIV [ti/ab]

#18 Human immunodeficiency virus [ti/ab]
#19 HIV infections [mh]

#20 HIV infections [ti/ab]

#21 AIDS [mh]

#22 Acquired Immunodeficiency Syndrome [ti/ab]
#23 AIDS [ti/ab]

#24 #15 or #16 or #17 or #18 or #19 or #20 or #21 or #22 or #23
#25#11 and #14 and #24

EMBASE search strategy (via EMBASE.COM)
#1 'randomized controlled trial': it

#2 'controlled clinical trial": it

#3 randomized: ab

#4 placebo: ab

#5 randomLy: ab

#6 trial: ab

#7 groups: ab

#8 #1 or #2 or #3 or #4 or #5 or #6 or #7

#9 'PRO 140'/exp

#10 'PRO 140’

#11'PA 14'

#12 #9 or #10 or #11

#13 'HIV'

#14 'human immunodeficiency virus'

#15 'human immunodeficiency virus'/exp
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#16 "HIV infections'

#17 'human immunodeficiency virus infection'/exp

#18 'AIDS'

#19 'Acquired Immunodeficiency Syndrome'

#20 'Acquired Immunodeficiency Syndrome'/exp

#21 #13 or#14 or #15 or #16 or #17 or #18 or #19 or #20

#22 #8 and #12 and #21
IS Web of Knowledge

#1 Topic= (PRO 140) OR Topic = (PA 14)

#2 Topic= (HIV) OR Topic = (HIV infections) OR Topic = (human immunodeficiency virus) OR Topic = (AIDS) OR Topic = (Acquired

Immunodeficiency Syndrome)

#3 Topic= (random™) OR Topic= (groups) OR Topic= (controlled clinical trial) AND Topic= (randomised controlled trial)

#4 #1 AND #2 AND #3

Appendix 3. Bias assessment

Selection Bias: Low risk of bias

Randomization
method

The method allows each study participant to have the same chance of receiv-
ing each intervention and provides some assurance that allocations are not
known until the point of allocation, for example the randomization procedure
are preformed by computer random number generator; random number ta-
ble; coin tossing; shuffling cards or envelopes; throwing dice; drawing of lots;
etc

High risk of bias

Randomization by odd or even date of birth, or date of admission or hospital
or clinic record number; allocation by judgement of the clinician or preference
of the participant or the results of a laboratory test or a series of tests or avail-
ability of the intervention. If an open random allocation schedule (e.g. a list of
random numbers) is used or assignment envelopes are used without appropri-
ate safeguards (e.g. if envelopes were unsealed or non-opaque or not sequen-
tially numbered) or alternation or rotation or date of birth or case record num-
ber or any other explicitly unconcealed procedure, we define it as 'high risk' of
bias

Unclear

Insufficient information about the randomization procedure such as allocation
concealment stated but no information on method used is available

Selection Bias: Low risk of bias

Allocation Conceal-

If randomization method described that would not allow investigator/partic-
ipant to know or influence intervention group before eligible participant en-
tered the study (e.g. central allocation, including telephone, web-based and

ment pharmacy controlled randomization; sequentially numbered drug containers
of identical appearance; sequentially numbered, opaque, sealed envelopes)
will be considered at 'low risk' of bias

High risk of bias If an open random allocation schedule (e.g. a list of random numbers) is used
or assignment envelopes are used without appropriate safeguards (e.g. if en-
velopes are unsealed or non-opaque or not sequentially numbered) or alterna-
tion or rotation or date of birth or case record number or any other explicitly
unconcealed procedure, we define it as 'high risk' of bias
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Unclear

Insufficient information about allocation concealment such as allocation con-
cealment stated but no information on method used is available or the au-
thors either did not report an allocation

Performance bias

Low risk of bias

The study described methods of blinding patients and people administering
the treatment that were appropriate so that participants and people admin-
istering the treatment do not know the exact treatment for each group until
the blinding is broken; either participants or some key study personnel are not
blinded, but outcome assessment is blinded and the non-blinding of others is
unlikely to introduce bias

High risk of bias

No blinding is used for participants and people administering the treatment

Unclear

Insufficient information to permit judgment of bias or no useful information
received after we contacted the authors

Attrition bias

Low risk of bias

<20% of participants withdrawn or lost to follow-up because of the side ef-
fects of treatment or other reasons and also why some people were missed
and withdrawn are stated. Intention-to-treat analysis was specifically reported

High risk of bias

>20% of participants withdrawn or lost to follow-up because of the side ef-
fects of treatment or other reasons and also the reasons why some people

were missed and withdrawn are stated. Intention-to-treat analysis was not
used if there were participants withdrawn or lost to follow-up

Unclear

The loss to follow-up was not reported and cannot be judged from the article

Detection bias

Low risk of bias

The same method of ascertainment for both groups and blinding of the out-
come assessor for assessing the outcomes

High risk of bias

The different methods of ascertainment for both groups, or non-blinding of
outcome assessor

Unclear

The method of ascertainment for both groups and blinding of outcome asses-
sor for assessing the outcomes were not reported

Incomplete outcome
data

Low risk of bias

Missing outcome data balanced between two groups with similar reasons;
missing outcomes not enough to have a clinically relevant impact on the final
results; missing data have been imputed using appropriate methods

High risk of bias

The reason for missing outcome data related to true outcome, with either im-
balance in numbers or reasons for each groups; missing outcomes enough to
induce clinically relevant bias in the results; inappropriate methods were used
to deal with the missing data

Unclear

Cannot judge from the information taken from the article

Selective outcome re-
porting

Low risk of bias

All the study's prespecified (primary and secondary) outcomes were not re-
ported in the article (if the study protocol is available) or all expected out-
comes were not mentioned in published reports (the study protocol is not
available)

High risk of bias

One or more of the study's prespecified primary or expected outcomes fail to
be included or were not reported

Unclear

There is insufficient information to judge the level of bias
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Appendix 4. Baseline characteristics of Jacobson JM 2008 study
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Characteristic Placebo (N =9) PRO 140 All subjects (N =
39)
0.5mg/kg (N = 2mg/kg (N= 5mg/kg (N=
10) 10) 10)
Age (yrs) 40.3(23.8to 37.1(24.1to 37.6(23.2to 42.8(22.9to 40.3 (22.9to
50.2) 53.2) 51.5) 61.1) 61.1)
Sex (no. male/no. female) 8/1 10/0 8/2 5/5 31/8
Race (no. black/no. white/ no. oth- ~ 4/5/0 4/4/2 4/6/0 5/4/1 17/19/3
er)
Prior antiretroviral therapy (no.) 3 6 3 3 15
HCV seropositive (no.) 1 1 3 2 7
Weight (kg) 81.4(57.3to 81.0(54.2to 81.7(55.9to 73.4(52.7to 80.9 (52.7to
101.7) 111.4) 142.9) 86.8) 142.9)
CD4* cell count, cells/uL 439 (281to555) 493 (443to 762) 438 (269t0613) 535(303t0853) 484 (269 to 853)
HIV-1 RNA level, log;g copies/mL 4.44 (3.98 to 4.45(3.79to 4.44 (3.89 to 4.37(3.81to 4.43 (3.79to
5.61) 5.54) 4.94) 5.36) 5.61)
Appendix 5. Baseline characteristics of Jacobson JM 2010a study
Characteristic Treatment with Treatment with PRO 140 All subjects
placebo (N=44)
(N=10) 162 mg weekly 324 mg biweekly 324 mg weekly
(N=11) (N=12) (N=11)
Age (yrs) 44,9 (32.3t051.6) 40.0 (29.1to 44.6) 45.9 (31.0t0 59.6) 41.1(34.8t053.6) 42.3(29.1to
59.6)
Sex (no. male/no. female) 9/1 10/1 11/1 10/1 40/4
Race (no. black/no. 3/7 5/6 5/7 4/7 17/27
white/ no. other)
Weight (kg) 82.3(59.4t0107)  77.0(59.3t094.4)  88.3(58.9t0102)  69.0 (60.8t083.6)  79.1(58.9 to 107)
CD4* cell count, cells/uL 410 (312 to 878) 352 (307 to 611) 493 (357 to 911) 389 (341 to 638) 410 (307 to 911)
HIV-1 RNA level, log;q 4.09 (3.94t05.13) 4.43(3.92t04.97) 4.60 (4.03t0 6.68) 4.19(3.61t0 4.77) 4.40 (3.61to
copies/mL 6.68)
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Appendix 6. Baseline characteristics of Jacobson JM 2010b study

Characteristic Placebo 5mg/kg PRO 140 (N= 10 mg/kg PRO 140 (N All subjects
(N=11) 10) =10) (N=31)

Age (yrs) 40.2 (22.3 t0 56.6) 44.7 (28.0 to 55.9) 45.3(25.9t057.2) 42.7(22.3t0 57.2)

Sex (no. male/no. female) 9/2 10/0 10/0 29/2

Race (no. black/no. white/ no. 4/7/0 2/8/0 3/6/1 9/21/1

other)

Weight (kg)

82.4 (65.7 to 101.5)

79.1 (62.2 to 126.0)

82.3 (67.5 t0 95.0)

81.4 (62.2 to 126.0)

CD4* cell count, cells/uL

414.5 (316 to 738)

389 (321to519)

368 (264 to 595)

382 (264 to 738)

HIV-1 RNA level, log;g copies/
mL

4.52 (3.76 t0 5.12)

4.58 (3.88t0 4.75)

4.63 (3.79t0 5.53)

4.52 (3.76 to 5.53)
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