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Abstract
HIV-infected persons are at risk for HBV co-infection which is associated with increased
morbidity and mortality. Unfortunately, protective immunity following HBV vaccination in HIV-
infected persons is poor. This randomized, phase II, open label study aimed to evaluate efficacy
and safety of 40 mcg HBV vaccine with or without 250 mcg GM-CSF administered at day 0,
weeks 4 and 12. HIV-infected individuals ≥18 years of age, CD4 count ≥200 cells/mm3,
seronegative for HBV and HCV, and naïve to HBV vaccination were eligible. Primary endpoints
were quantitative HBsAb titers and adverse events. The study enrolled 48 subjects. Median age
and baseline CD4 were 41 years and 446 cells/mm3, 37 were on ART, and 26 subjects had
undetectable VL. Vaccination was well tolerated. Seven subjects in the GM-CSF group reported
transient Grade ≥2 signs/symptoms (six Grade 2, one Grade 3), mostly aches and nausea. GM-
CSF had no significant effect on VL or CD4. Four weeks after vaccination, 26 subjects (59%)
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developed a protective antibody response (HBsAb ≥10mIU/mL; 52% in the GM-CSF arm and
65% in the control arm) without improved Ab titer in the GM-CSF versus control arm (median 11
mIU/mL vs. 92 mIU/mL, respectively). Response was more frequent in those with CD4 ≥350
cells/mm3 (64%) than with CD4 <350 cells/mm3 (50%), though not statistically significant. GM-
CSF as an adjuvant did not improve the Ab titer or the development of protective immunity to
HBV vaccination in those receiving an accelerated vaccine schedule. Given the common routes of
transmission for HIV and HBV, additional HBV vaccine research is warranted.
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Background
Worldwide, hepatitis B virus (HBV) is the leading cause of chronic liver disease and
accounts for 1 to 2 million deaths annually [1]. HIV and HBV share routes of transmission,
with 30%-90% of HIV-infected patients having evidence of prior HBV infection and 10%
having chronic HBV infection [2,3]. In the current era of highly active antiretroviral therapy
(HAART), liver disease has become a leading cause of mortality [4,5]. Data from the
Multicenter AIDS Cohort Study (MACS) illustrate that co-infection with HIV and HBV was
associated with a 15-fold increase in mortality when compared with mono-infection with
HBV [6].

Prevention of HBV infection is therefore essential for HIV-infected patients [3,7].
Vaccination with HBV vaccine has proven to yield protective levels of antibodies in over
90% of immunocompetent adults [8,9]. Unfortunately, HIV-infected patients respond poorly
to HBV vaccination, at rates ranging from 17.5% to 56% [10–13]. To improve
immunogenicity of the HBV vaccine, it is adjuvanted to alum which allows for slow release
of the vaccine antigen at the injection site, increasing the time for initiation of the immune
response by antigen presenting cells and lymphocytes [14]. Due to the fact that response to
this adjuvanted HBV vaccine remains poor, particularly in immunocompromised
populations, successful strategies that include the use of alternative adjuvants such as GM-
CSF have improved responses [15–17].

GM-CSF is a cytokine produced primarily by activated lymphocytes that has been used
extensively as a hematopoietic growth factor. It increases neutrophil count, improves
antigen-presenting cell (APC) function, and is involved in the development and perpetuation
of cellular immune responses [18]. GM-CSF has been studied in HIV-infected patients with
opportunistic diseases. GM-CSF was safe and effective at increasing neutrophil count,
preventing treatment interruption, and improving malignancy-related outcomes [18–22].
GM-CSF has been studied as an adjuvant to HBV vaccination in patients with end stage
renal disease with improved immunogenicity in those persons receiving GM-CSF
[15,16,23–25]. One published study to date in HIV-infected persons evaluated the efficacy
of a single 20 mcg dose of GM-CSF to augment response to HBV vaccine [26]. Eighty HIV-
infected persons received a three-dose series of 40 mcg HBV vaccine and were randomized
to receive either placebo or 20 mcg GM-CSF. A significant increase in the development of
protective HBsAb (≥10 IU/L) was noted in the GM-CSF group (62%) versus the placebo
group (30%) after the second vaccine dose (P <0.0074). One month after vaccination, 72%
in the GM-CSF group and 60% in the placebo group had protective titers. This trend was not
statistically significant, but average titers were significantly higher in the GM-CSF group
(645 versus 375 IU/L, P <0.01). These results suggest promise for the role of GM-CSF to
augment immune response to vaccination. Hence, this study was developed to evaluate the
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use of GM-CSF as an adjuvant to HBV vaccine to improve immunogenicity in HIV-infected
subjects.

Methods
Study Design

AIDS Clinical Trials Group (ACTG) A5220 (ClinicalTrials.gov number, NCT00272493)
was a multi-site two-arm, randomized, phase II, open-label pilot study in HIV-infected,
HBV-uninfected subjects naïve to HBV vaccination with CD4+ T-cell counts ≥200 cells/
mm3. The aim was to evaluate efficacy and safety of HBV vaccine, with and without GM-
CSF as an adjuvant. All study subjects completed written informed consent before
participation. All participating sites had local Institutional Review Board approval.

After completion of screening, subjects were randomized to one of two arms. Arm A
subjects received 40 mcg HBV vaccine at day 0, week 4, and week 12. Arm B subjects
received 40 mcg HBV vaccine plus 250 mcg GM-CSF at day 0, week 4, and week 12. The
study was stratified by screening plasma HIV-1 RNA levels (<1000 and ≥1000 copies/mL)
to balance the number of individuals with high HIV-1 viral loads in the two arms. This
stratification was based on previous work illustrating the impact of uncontrolled viremia on
response to HBV vaccine [13]. After the vaccination series was completed, follow-up study
visits were completed at weeks 16, 36, and 60. Data were collected to assess the durability
of the antibody response to vaccination and to evaluate the vaccine and GM-CSF effects on
CD4+ T-cell count, HIV viral load, and absolute neutrophil count (ANC). Signs and
symptoms of grade ≥2, fever of grade ≥1, all ANC and platelet counts regardless of grade,
and other laboratory abnormalities grade ≥2 were also collected.

The primary objectives of the study were to evaluate quantitative HBsAb titers 4 weeks after
completing HBV vaccination series (week 16), and to assess the safety of GM-CSF as an
adjuvant to HBV vaccine. Secondary objectives were to examine the proportion of subjects
in each arm who achieve protective immunity (defined as HBsAb ≥10 mIU/mL) at 4, 24,
and 48 weeks after vaccination completion (study weeks 16, 36, and 60) and to evaluate the
effect of these HBV vaccination strategies on HIV-related measures. HBsAb titers were
measured using the commercially available Vitros Immunodiagnostics Products Anti-HBs
Quantitative Assay (Ortho-Clinical Diagnostics, Amersham, Bucks, UK).

Study Subjects
Eligible subjects were HIV-infected men and women ≥18 years old, with CD4+ T-cell count
≥200 cells/mm3, with negative serologies for hepatitis: hepatitis C antibody, HBV core total
antibody (HBcAb total), qualitative HBV surface antibody (HBsAb), and HBV surface
antigen (HBsAg). Subjects were either on HAART (for at least 8 weeks) or not on HAART
within 8 weeks prior to study with no plans to start HAART during the study. Required
laboratory parameters within 30 days prior to study entry included absolute neutrophil count
(ANC) ≥750/mm3 and <20,000/mm3; hemoglobin ≥7.0 g/dL; platelet count ≥50,000/mm3

and <500,000/mm3; calculated creatinine clearance of ≥30 mL/min using the Cockcroft-
Gault equation; AST (SGOT), ALT (SGPT), and alkaline phosphatase ≤5 × ULN; and total
bilirubin ≤2.5 × ULN (except for subjects taking indinavir or atazanavir). Exclusion criteria
included: pregnancy or breast feeding; Karnofsky score <70; previous receipt of any HBV
vaccination; use of any systemic antineoplastic or immunomodulatory treatment, systemic
corticosteroids, vaccines, interleukins, interferons, growth factors, or IVIG within 30 days
prior to study entry; known allergy/sensitivity to any component of the study drugs,
including yeast or yeast products; active drug, alcohol use or dependence that would
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interfere with adherence to study requirements; serious illness requiring systemic treatment
and/or hospitalization; and body weight <50 kg.

Study Regimen
Hepatitis B vaccine (Recombivax® HB 40 mcg/mL) was provided by Merck & Co., Inc in
single dose vials. GM-CSF (Leukine®) was provided by Berlex Laboratories, Inc. (acquired
by Bayer HealthCare Pharmaceuticals) as 500-mcg/mL, 1-mL vials, from which the 250-
mcg dose was drawn and the remaining medication was discarded. Both products were
refrigerated between 2° and 8° C (36° and 46° F) before use. The 250 mcg dose of GM-CSF
was selected based on the results from the trials in ESRD patients and after discussion with
the manufacturer regarding optimal dosing [15,16,23].

Study drug injections were administered using aseptic technique during preparation and
administration. The HBV vaccine and GM-CSF were administered sequentially in the same
deltoid muscle to allow for any local effect on antigen presentation. Subjects remained at the
clinic for a 20-minute post-injection observation period following vaccination. Injection site
reactions and acute systemic allergic reactions were graded according to the Division of
AIDS Table for Grading the Severity of Adult and Pediatric Adverse Events
(http://rcc.tech-res.com/safetyandpharmacovigilance). Local reactions were evaluated after
the post-injection observation period following each vaccination in follow-up phone calls
and during targeted physical examinations performed through week 16. All signs and
symptoms of grade >=2, fever of grade >= 1, all ANC and platelet counts of any grade were
also collected, regardless of the site opinion of their relation to the study injections. The
study was reviewed annually by an Independent Study Monitoring Committee and more
frequently by the Independent Toxicity Monitoring Board to assess event relationship to the
study injections.

Statistical Methods
The primary analysis on quantitative HBsAb titer comparison between the two arms at week
16 was conducted with a one-sided exact Wilcoxon rank-sum test at a significance level of
5%, and Van Elteren’s test was used to account for study stratification factor on HIV RNA
levels. The study was designed for 90% power to detect at least one standard deviation
improvement with the addition of GM-CSF using a rank-based test. Measurements below
the limit of detection were assigned the lowest rank with an averaged rank for ties. The
target sample size of 24 subjects per arm accounted for up to 10% drop out. The HBsAb
titers were log10 transformed for the plots.

To test for improvement with GM-CSF in the proportion of subjects who achieved
protective immunity, a one-sided Fisher’s exact test was used. Two-sided 5% significance
levels were used in other secondary analyses. Wilcoxon rank-sum tests were used to
compare continuous variables and Fisher’s exact tests for comparisons of binary and
categorical variables between the two arms. Associations of protective immunity at week 16
with binary and categorical measures were assessed using Cochran-Mantel-Haenszel tests,
and Van Elteren’s tests were used to investigate associations with continuous measures,
stratified by the study arm. All available data were used in the analyses, except where it is
noted otherwise.

Results
Baseline Characteristics and Study Follow-up

A5220 enrolled 48 subjects between January and July 2007. The last subject completed the
study in September 2008, and data entry was completed in January 2009. Baseline
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demographic and clinical characteristics for the 48 subjects were well balanced between
arms (Table 1). Thirty eight subjects (79%) were male; the median age was 41 years; and the
median CD4+ T-cell count was 446 cells/mm3. At study entry, 37 subjects were on
HAART. Overall, 26 (54%) subjects had undetectable (<50 cp/mL) HIV-1 RNA at baseline.
Two subjects (one in each study arm) received only one vaccination; one study subject in
Arm B received only 2 vaccinations, the remaining 45 subjects (94%) received all three
vaccinations. One subject inadvertently received GM-CSF in Arm A at week 12. Five
subjects (10%) discontinued the study prematurely: 2 subjects in Arm A (one withdrew at
week 1 and the other was not able to come to clinic and discontinued at week 66) and 3
subjects in Arm B (at weeks 18, 35 and 49, two due to out-of-state move).

Efficacy
The primary efficacy endpoint was the quantitative HBsAb titer 4 weeks after completion of
HBV vaccination series (at week 16). A total of 44 subjects (23 in Arm A and 21 in Arm B)
had week 16 specimens available for evaluation. The median HBsAb titer was 27 mIU/mL
(range <5 – 6340 mIU/mL), and the titers were not statistically different between arms
(p=0.86; 92 mIU/mL in Arm A and 11 mIU/mL in Arm B). One subject in Arm B received
only one vaccination, and the results are similar when restricted to 43 subjects who received
all 3 vaccinations (median of 16 mIU/mL in Arm B). While there were more responders in
the GM-CSF arm at the earliest time point (week 4), this difference was not statistically
significant, and the trend was reversed at subsequent study evaluations. Overall, protective
immunity (HBsAb ≥10 mIU/mL) developed in 26/44 subjects (59%) at weeks 16 and 36 and
subsequently declined to 17/42 (40%) at week 60. Four weeks after completion of the
vaccination series, the proportion of responders was higher without GM-CSF (65% vs.
52%). Unfortunately, the proportion of responders waned to 40% (45% vs. 35%
respectively) by week 60, suggesting that the response was not durable. (See Figure 1) There
were no statistically significant differences between the study arms in response rates at any
visit. Log-transformed antibody titers at the study visits are illustrated in Figure 2. The
results were similar when stratified by the study stratification factor on HIV RNA levels.

Safety
There were no injection site reactions identified in either the 20-minute post-vaccination
observation periods or in the follow-up telephone contact (48–96 hours post-vaccination).
No hypersensitivity reactions (HSR) were identified. Grade 1 fevers were reported by two
subjects, one in each study arm. Seven subjects had signs or symptoms of grade ≥ 2 through
week 16: six subjects had grade 2 events and 1 subject had a grade 3 event. All of these
events occurred in Arm B, and most of the signs and symptoms were expected from GM-
CSF administration. While the difference in the number of events was statistically
significant (p=0.01), all resolved subsequently.

Seventeen subjects experienced laboratory abnormalities of Grade ≥ 2: 10 had Grade 2 (5 on
each study arm), 4 had grade 3 (3 in Arm A, 1 in Arm B), and 3 had grade 4 (decreased
ANCs on Arm B). These differences in laboratory parameters were not statistically
significant (p=0.29). No subject had GM-CSF withheld due to elevated ANC or platelet
count. A listing of the signs, symptoms, and laboratory abnormalities is given in Tables 2
and 3.

At entry, 11 subjects (23%) were not on HAART; two subjects in Arm A subsequently
initiated therapy. Of the 37 on HAART at week 0, five subjects (14%; 4 in Arm A, 1 in Arm
B) changed their regimen during the study. There were no significant differences in the
change in either CD4+ T-cell count or HIV-1 RNA levels between the study arms
throughout the course of the study (data not shown).
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Development of Protective Immunity
Secondary analyses to explore the relationship between protective immunity at week 16 and
baseline factors were also performed. At week 16, 26/44 subjects (59%) developed
protective immunity (HBsAb ≥ 10 mIU/mL). Subjects who developed immunity were
significantly younger than those who did not (median ages 37 and 45 years; p=0.03). There
was a trend for higher baseline median CD4+ T-cell count in responders (503 vs. 364 cells/
mm3), although this was not statistically significant (p=0.15). As the large majority of
subjects were on HAART, baseline viral load parameters were similar between responders
and nonresponders. Other parameters were also not significantly different between the
responders and non-responders (see Table 4).

Conclusions
The results of this study showed that expedited high dose HBV vaccination series with GM-
CSF as an adjuvant did not improve development of HBsAb titers. The data confirm
previous findings that GM-CSF is safe and well tolerated in HIV-infected individuals, albeit
with some transient, anticipated side effects. However, co-administration of GM-CSF with
HBV vaccine failed to improve HBsAb titer. In fact, the observed response rate was
somewhat higher in the vaccine only arm as compared to the GM-CSF arm (65% vs. 52%,
not statistically significant), yielding an overall response rate of 59% at 4 weeks after
completion of the vaccination series. Unfortunately, the proportion of responders waned to
40% by week 60, suggesting that the response was not durable.

GM-CSF failed to serve as an effective adjuvant to HBV vaccination in this study. This is
somewhat surprising given previously published data in patients with end stage renal disease
and in HIV-infected patients. A four-dose regimen of HBV vaccine with either GM-CSF (3
mcg/kg) or placebo with the first injection in unvaccinated end stage renal disease subjects
yielded positive results [15]. One month after completion of the vaccination series, 44% of
subjects in the placebo arm versus 100% in the GM-CSF arm developed protective
immunity (P<0.02). A subsequent study evaluating the efficacy of GM-CSF as an adjuvant
in subjects on long term dialysis who were non-responders to 40 mcg recombinant HBV
vaccination given at an accelerated schedule showed similar benefit. They received one
additional dose of HBV vaccine and were randomized to receive either 300 mcg GM-CSF
(n=12) or placebo (n=7) [16]. In that study, 92% in the GM-CSF arm versus 0% in the
placebo arm responded with a protective HBsAb titer (p=0.001). As noted in the Sasaki trial
of HIV-infected subjects, there was a trend toward improved protective immunity among
those who received GM-CSF one month after completing the vaccine series, but the
durability of vaccine responses was not assessed [26]. While those results suggested promise
for the role of GM-CSF to augment immune response to vaccination in HIV-infected
persons, our results failed to confirm their findings. Given that we used a much higher dose
than in the Sasaki study, there may be a threshold dose of GM-CSF above which response is
mitigated [27]. However, the studies in ESRD patients illustrated efficacy with even higher
doses of GM-CSF [15,16,23].

Use of higher dose HBV vaccine (40 mcg dose) was selected in this study based on ACIP
recommendations and previous research illustrating that this approach offers better
responses among HIV-infected persons [26,28–31]. Fonseca et al randomized 210 HIV-
infected persons to standard (20 mcg dose) vs. double dose (40 mcg dose) and reported a
better seroconversion with the higher dose (47 vs. 34%, p=0.07). This improvement was
most noticeable for those with CD4+ T-cell counts ≥350 c/mm3 (64 vs. 39%) and HIV viral
loads <10,000 cp/mL (58 vs. 37%). However, another trial comparing 10 mcg vs. 40 mcg
dosing of HBV vaccine reported no differences in seroconversion rates between the two
strategies (61% and 62%, respectively) [32]. Still, more subjects who received the 40 mcg
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dose developed HBsAb titers >100 mIU/mL. Sasaki et al. reported a seroconversion rate of
66% in 80 HIV-infected age 18–35 years with CD4+ T-count >350 c/mm3 who received the
40 mcg dose of vaccine. Our results are similar to these reports and confirm that the higher
dose of HBV vaccine yields better seroconversion rates than reports from retrospective
cohorts [10–13]. Baseline CD4+ T cells and HIV viral load were not found to be statistically
significant in our evaluation of protective immunity, but our study was not powered to
assess predictive factors. Nonetheless, age was statistically significant in its association with
protective immunity at week 16.

We also elected to give HBV vaccine on an expedited schedule (0, 4, and 12 weeks) rather
than (0, 4, and 60 weeks). Additional studies in other immunocompromised patient
populations have shown that an accelerated schedule yields improved results. Rosman et al.
administered an accelerated and high dose of vaccine to a cohort of 100 alcoholic patients
[33]. The high-dose and accelerated regimen group responded at a higher rate than the
standard vaccine schedule patients (75% versus 46%, p<0.005) with the mean HBsAb titer
higher in the accelerated group (76.4 versus 39.6 mIU/mL, p<0.01). Similar results were
reported in a study of a high-dose (40 mcg), modified schedule vaccination regimen (0, 1,
and 2 months with a booster dose at 6 months) in a study performed in HIV-infected persons
[34]. In their study, 89% of the subjects developed protective antibody with 60% developing
an HBsAb >1000mIU/mL, and response to vaccine was strongly correlated with controlled
viremia. Another study subsequent to ours was recently presented that assessed an
accelerated (0,1 and 3 weeks) versus a standard (0,4, and 24 weeks)schedule among 1330
HIV-infected subjects [35]. Completion rate of the three dose series was higher with the
accelerated schedule (92% vs. 83%), but development of a protective response with the
accelerated schedule was similar to standard schedule only for persons with high CD4 cell
counts (>500 c/mm3). Several additional studies illustrate that the conventional vaccine
series is difficult to complete. In a recent large study from the military with highly
regimented health care, only 62% of 626 HIV-infected persons received 3 doses of HBV
vaccine [36]. Given this data, we elected to use an expedited vaccine schedule of 0, 4, and
12 weeks. While this generated a 59% overall response rate at week 16, only 40% of
vaccinees had durable protection 1 year after vaccination. Additional research is needed to
determine the optimal schedule to generate a protective immune response.

Our trial was subject to limitations of small-scale studies. The study size limited our ability
to determine the factors associated with the development of a protective immune response
(notably CD4+ T-cell count and plasma HIV RNA). Longer follow up would also provide
more information regarding durability, but the decline in subjects with protective antibody at
60 weeks suggests that an additional booster dose of vaccine may be required to maintain
protective antibodies. And while our study aimed to optimize response in all subjects by
using high dose vaccine and an expedited schedule, it is not possible to distinguish the two
effects in the overall response rate. Specifically, the use of an accelerated schedule may have
mitigated the benefit reported in previous trials with GM-CSF. Nonetheless, there was no
evidence that addition of GM-CSF improves response in this setting. Finally, the durability
of the response may have been affected negatively by the accelerated schedule.

However, our study suggests that the vaccine responses to the strategies utilized in this study
still fall short of the responses in HIV-uninfected individuals. While the use of adjuvants
offers the potential to boost immune response, we failed to find a significant effect from
GM-CSF in this study. Given the shared routes of transmission for HIV and HBV, there
remains an urgent need for research to further explore the underlying mechanism limiting
immune responses to this vaccine and to develop better strategies to induce protective
immunity.
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Figure 1. Subjects Developing Protective Ab (HBsAb ≥ 10 mIU/mL)
Proportion of subjects by study arm who developed protective immunity (HBsAb ≥ 10 mIU/
mL) at various time points during the study.
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Figure 2. HBsAb Titer by Arm at Study Visits
Log10 HBV sAb titer by study arm at various time points during the study.
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Table 1

Baseline Demographic and Clinical Characteristic by Study Arm

Characteristic Total (n=48) Arm A (n=24) Arm B (n=24) p-value

Vaccine Vaccine plus
GM-CSF

Median age (IQR) 41 (33–50) 40 (29–50) 41 (35–47) 0.79a

Male gender 38 (79%) 18 (75%) 20 (83%) 0.72b

Race/ethnicity

   White 26 (54%) 10 (42%) 16 (67%) 0.23b

   Black 15 (31%) 10 (42%) 5 (21%)

   Hispanic 7 (15%) 4 (17%) 3 (13%)

IVDU 2 (4%) 0 (0%) 2 (8%) 0.49b

Median CD4 cell count (IQR)

   Week 0 445 (273–569) 461 (307–631) 445 (271–536) 0.41a

   Nadir 157 (55–343) 179 (54–337) 157 (71–343) 0.99a

On HAART at week 0 37 (77%) 19 (79%) 18 (75%) 1.00b

Week 0 HIV RNA

   Median log10 (IQR) 1.74 (1.70–2.55) 1.73 (1.70–2.39) 1.76 (1.70–2.57) 0.70a

   <1000 cp/mLc 39 (81%) 20 (83%) 19 (79%) 1.00b

   <50 cp/mL 26 (54%) 13 (54%) 13(54%) 1.00b

Column percentages presented.

a
Wilcoxon Rank Sum Test.

b
Fisher’s Exact Test.

c
Study stratification factor.
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Table 4

Association with Protective Immunity at Week 16

Characteristic HBsAb ≥ 10 mIU/mL
(n=26)

HBsAb <10 mIU/mL
(n=18)

p-value

Median age (IQR) 37 (29, 45) 45 (40, 54) 0.03a

Gender 0.46b

   Male (n=34) 21 (62%) 13 (38%)

   Female (n=10) 5 (50%) 5 (50%)

Race/ethnicity

   White (n=24) 13 (54%) 11 (46%) 0.81b

   Black (n=13) 9 (69%) 4 (31%)

   Hispanic (n=7) 4 (57%) 3 (43%)

Median CD4 cell count (IQR)

   Week 0 503 (333, 586) 364 (246, 463) 0.15a

   Nadir 127 (49, 353) 143 (93, 250) 0.75a

Baseline CD4 0.46b

   <350c/mm3 (n=16) 8 (50%) 8 (50%)

   ≥350c/mm3 (n=28) 18 (64%) 10 (36%)

Nadir CD4 0.66b

   <200c/mm3 (n=27) 15 (56%) 12 (44%)

   ≥200c/mm3 (n=17) 11 (65%) 6 (35%)

On HAART at week 0 (n=36) 21 (58%) 15 (42%) 0.89b

Week 0 HIV RNA

   Median log10 (IQR) 1.71 (1.70, 2.02) 1.78 (1.70, 2.61) 0.42a

   <1000 cp/mL (n=37) 23 (62%) 14 (38%) 0.33b

   <50 cp/mL (n=24) 15 (63%) 9 (38%) 0.59b

Row percentages presented.

a
Van Elteren’s Test stratified by study arm.

b
Cochran-Mantel-Haenszel Test stratified by study arm.
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