
CLINICAL AND VACCINE IMMUNOLOGY, Mar. 2008, p. 562–568 Vol. 15, No. 3
1556-6811/08/$08.00�0 doi:10.1128/CVI.00165-07
Copyright © 2008, American Society for Microbiology. All Rights Reserved.

Immunological Responses and Long-Term Treatment Interruption
after Human Immunodeficiency Virus Type 1 (HIV-1) Lipopeptide

Immunization of HIV-1-Infected Patients: the LIPTHERA Study�

Gilles Pialoux,1,5* Romina P. Quercia,1 Hanne Gahery,2 Nathalie Daniel,3 Laurence Slama,1
Pierre-Marie Girard,4 Philippe Bonnard,1 Willy Rozenbaum,1,5,6 Véronique Schneider,1
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We studied the time course of immunological and virological markers after highly active antiretroviral
therapy (HAART) interruption in chronically human immunodeficiency virus type 1 (HIV-1)-infected patients
immunized with an HIV lipopeptide preparation. In a prospective open pilot study, 24 HIV-1-infected HAART-
treated patients with undetectable plasma viral loads (pVLs) and CD4� T-cell counts above 350/mm3 were
immunized at weeks 0, 3, and 6 with a candidate vaccine consisting of six HIV lipopeptides. At week 24, patients
with pVLs of <1.7 log10 copies/ml were invited to stop taking HAART. Antiretroviral therapy was resumed if the pVL
rose above 4.47 log10 copies/ml and/or if the CD4� cell count fell below 250/mm3. Immunological and virologic
parameters were studied before and after HAART interruption. The median baseline and nadir CD4� cell counts
were 482 (interquartile range [IQR], 195 to 826) and 313 (IQR, 1 to 481)/mm3, respectively. New specific CD8� cell
responses to HIV-1 epitopes were detected after immunization in 13 (57%) of 23 assessable patients. Twenty-one
patients were evaluated 96 weeks after HAART interruption. The median time to pVL rebound was 4 weeks (IQR,
2 to 6), and the median peak pVL was 4.26 (IQR, 3 to 5) log10 copies/ml. Thirteen of these 21 patients resumed
HAART a median of 60 weeks after immunization (IQR, 9.2 to 68.4 weeks), when the median pVL was 4.8 (IQR, 2.9
to 5.7) log10 copies/ml and the median CD4� cell count was 551 (IQR, 156 to 778)/mm3. Eight patients were still off
therapy at 96 weeks, with a median pVL of 4 (IQR, 1.7 to 4.6) log10 copies/ml and a median CD4� cell count of 412
(IQR, 299 to 832)/mm3. No clinical disease progression had occurred. Despite the lack of a control arm, these
findings warrant a randomized study of therapeutic vaccination with HIV lipopeptides followed by long-term
HAART interruption in AIDS-free chronically infected patients.

Highly active antiretroviral therapy (HAART) limits human
immunodeficiency virus type 1 (HIV-1) replication and dras-
tically reduces AIDS-related morbidity and mortality (35).
However, HAART is not universally available, must be taken
for life, and has clinical and/or metabolic adverse effects in 40
to 60% of patients.

Long-term HAART increases the number of naive immune
T cells and improves the functional status of CD4� and CD8�

T cells (31). However, HAART also drives the production of
HIV antigens below the threshold required to efficiently stim-
ulate HIV-specific T-cell effectors or HIV-specific naive cells
(24). Approaches aimed at enhancing anti-HIV immunity in-
clude adoptive therapy, cytokine therapy, and therapeutic im-
munization combined with structured treatment interruption
(STI) (6, 17).

Therapeutic immunization has the potential to improve im-
munologic control of HIV and, possibly, to permit at least
temporary discontinuation of antiretroviral therapy. In chron-
ically infected patients with full suppression of HIV replication

by antiretroviral therapy, STI has been proposed as a strategy
to conserve active drugs, reduce treatment costs, and avoid
adverse effects. Evaluation of therapeutic vaccines for HIV
infection has been hindered by the lack of surrogate markers of
protective or beneficial HIV-specific immunity in patients with
chronic infection (11, 33, 39). Therapeutic immunization has
so far proven disappointing (2, 5, 7, 14–16, 18, 20, 25–29, 36, 44,
47) and is not currently recommended (4, 8, 9, 13, 42, 50), but
immunization with an HIV lipopeptide vaccine combined with
a recombinant canarypox vaccine (ALVAC-HIV1) and inter-
leukin-2 (IL-2) before HAART cessation contributed to con-
trolling viral replication in chronically HIV-1-infected patients
(19).

Lipopeptides are promising vaccine components. In a ran-
domized phase I trial, we showed that a mixture of six HIV-1
lipopeptides was well tolerated and induced HIV-specific B-
cell and T-cell responses in healthy volunteers (3, 21, 38).

The aims of the LIPTHERA study were the following: (i) to
evaluate lipopeptide immunogenicity in HIV-1-infected pa-
tients and (ii) to examine if lipopeptide immunization permits
long-term STI.

MATERIALS AND METHODS

Immunization protocol and study design. This was an open phase II pilot
vaccine trial. Twenty-four patients meeting the following inclusion criteria were
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selected in two clinical centers: asymptomatic chronic HIV-1 infection for at least
18 months, 18 years of age or more, at least 1 year of HAART, and HIV RNA
level of �1.7 log10 copies/ml and CD4� T-cell count of �350/mm3 for at least 6
months. Patients were excluded if (i) they had received cytokines, immunomodu-
latory therapy, or other candidate HIV vaccines or (ii) they were pregnant or had
a serious illness at enrollment. The study took place in the following three
phases: an immunization phase (LIPTHERA I), a treatment interruption phase
(LIPTHERA II), and a long-term follow-up phase (LIPTHERA III). The study
was approved by our institutional ethical review board (CCPPRB), and all
patients gave their written informed consent.

In LIPTHERA I, 24 patients received three intramuscular injections of a
six-lipopeptide mixture (three Nef, two Gag, and one Env lipopeptide) at 0, 3,
and 6 weeks and continued antiretroviral treatment until week 24 (W24). In
LIPTHERA II (starting at W24 after the last immunization), patients with HIV
RNA levels of �1.7 log10 copies/ml were invited to stop taking HAART.
HAART was resumed, after at least 1 month of interruption, if the CD4� cell
count fell below 250/mm3, the plasma viral load (pVL) was �4.47 log10 copies/ml
on two consecutive occasions, or a major illness occurred. In LIPTHERA III,
patients with stable pVLs and CD4� cell counts of �350/mm3 at W40 after
immunization continued without HAART until the end of follow-up (W96).

Each injection delivered 500 �g of each of the six lipopeptides included in the
vaccine. Blood samples were collected prior to vaccination (W0), at W2, W6,
W10, W20, and W24, every 2 months until W52, and routinely thereafter. Blood
samples were also collected 14 days after each injection to measure immunoge-
nicity.

HIV-1 RNA genotyping was performed at W4 and W8 after HAART inter-
ruption. After HAART interruption (W24), genotyping was performed on pro-
viral DNA, as pVL was undetectable. Proviral HIV DNA was extracted from
peripheral blood mononuclear cells (PBMCs), and the RT and protease genes
were amplified as previously described (37). Only mutations associated with
antiretroviral resistance were considered (22).

The main end point was the percentage of patients who developed new HIV-
specific CD4� and/or CD8� T-cell responses. A new T-cell response was defined
as a positive specific T-cell response that was absent before immunization (W0).
Secondary end points were the clinical and biological tolerability of vaccination
and the subsequent immunological and virological outcome.

The lipopeptide vaccine is a mixture of six large HIV-1 peptides derived from
Nef, Gag, and Env amino acid sequences, modified by the addition of a palmi-
toyl-lysylaminide group, as described elsewhere (21). Three lipopeptides were
derived from the HIV LAI Nef protein and were designated L-N1 (Nef amino
acids [aa] 66 to 97), L-N2 (Nef aa 117 to 147), and L-N3 (Nef aa 182 to 205); two
lipopeptides were derived from the HIV LAI Gag protein and were designated
L-G1 (Gag aa 183 to 214) and L-G2 (Gag aa 253 to 284); and one lipopeptide,
designated L-E (Env aa 303 to 335), was derived from the V3-Env gp120 con-
sensus sequence that is also found in the HIV BX08 strain.

Laboratory methods. Immunological parameters were measured in the 24
patients at W0, W2, W4, W5, and W24. T-cell proliferative responses were
determined prior to (W0) and after each vaccine injection with PBMCs purified
using standard methods (12, 13, 20). Briefly, PBMCs or CD4� or CD8� T cells
(105 cells/well) were cultured in medium alone (negative control) or with 1 �g/ml
of one of the soluble large peptides similar to those used in the vaccine mixture
(N1, N2, N3, G1, G2, and E). Proliferation was determined on day 7 by adding
1 �Ci/well of [3H]thymidine. The results are reported as a stimulation index,
calculated as the ratio of the level of proliferation with the peptide (in counts per
minute) to proliferation without the peptide. The proliferative response was
considered positive if the stimulation index was �3 (21).

HIV-1-specific CD8� T cells producing gamma interferon were measured with
an ex vivo enzyme-linked immunospot assay (21). Briefly, PBMCs (105 cells/well)
were stimulated with CD8� T-cell epitopes appropriate for each patient’s HLA
class I molecules. An average of 18 (range, 2 to 34) HIV-1 peptides were tested
for each patient. Numbers of spot-forming cells (SFCs) were normalized to 106

PBMCs and averaged from duplicate wells. The number of specific SFCs per 106

PBMCs was calculated by subtracting the negative control value from the exper-
imental SFC count. A CD8� T-cell response was considered significant when (i)
a minimum of 100 SFCs/106 PBMCs were present per well, (ii) this number was
�2 times that obtained with the negative control (PBMCs alone), (iii) the
number of SFCs in stimulated wells (with peptide) minus the number of SFCs in
unstimulated wells was �100/106 PBMCs, and (iv) this was true for both dupli-
cates, as described elsewhere (21, 51). Patients with new HIV-specific CD4� or
CD8� T-cell responses were considered vaccine responders.

Statistical analysis. SAS software, version 8.2, for Windows (SAS Institute,
Inc., Cary, NC) was used for all statistical analyses. The chi-square test or
Fisher’s exact test was used to compare categorical variables.

The Kaplan-Meier method was used to evaluate the risk of HAART resump-
tion. Since few subjects remained off treatment at the end of the study, multi-
variate analyses were performed separately for CD4� T-cell and viral load
variables. Student’s t test or the Wilcoxon test was used to compare continuous
variables. The correlation between the CD4� T-cell nadir and the time off
therapy was evaluated with Pearson’s correlation coefficient test and Student’s t
test.

All values are given as medians, and all viral load values are log10 values unless
otherwise specified. P values of �0.05 were considered significant.

RESULTS

Characteristics of patients. Twenty-four HAART-treated
asymptomatic HIV-1-infected patients with CD4� T-cell
counts of �350/mm3 and plasma HIV RNA levels of �1.7
log10 copies/ml were enrolled in the study. They had received
a median of four lines of ART (interquartile range [IQR], one
to seven lines) when they stopped taking HAART. During
LIPTHERA I, 8 patients (33.5%) received two nucleoside
reverse transcriptase inhibitors (NRTIs) plus one protease in-
hibitor (PI) and 16 patients (66.5%) received two NRTIs plus
one nonnucleoside reverse transcriptase inhibitor.

The median baseline and nadir CD4� T-cell counts were
629/mm3 (IQR, 397 to 1,132) and 313/mm3 (IQR, 1 to 481),
respectively. The nadir CD4� cell counts were stratified as
follows: 200 to 350 cells/mm3, 13 patients (54.2%); �350 cells/
mm3, 7 patients (29.2%); and �200 cells/mm3, 4 patients
(16.6%). The median total time on ART was 37.2 months
(range, 20.4 to 63.6 months).

All patients received the full vaccination schedule of three
injections. Three patients were withdrawn from the study at
W24 because their viral loads exceeded 1.7 log10 copies/ml
(Tables 1 and 2).

Tolerability and safety. No serious adverse events occurred
during the vaccination period. Pain and induration at the in-
jection site were the most common adverse events (n � 10).
Eight patients reported asthenia and four reported fever after
vaccination.

TABLE 1. Baseline characteristics of patients

Parameter Value

No. of patients...................................................................................24
Median (range) age (yr)...................................................................35.8 (28.3–55.1)
Gender (no. �%�)

Male................................................................................................18 (75)
Female............................................................................................6 (25)

CDC status (%)
A......................................................................................................54.2
B......................................................................................................33.3
C......................................................................................................12.5

Median (range) time for primary ARV (yr) .................................3.5 (1.9–8.7)
Median (range) time of HIV serology at time of first

ARV (yr)....................................................................................3.4 (0–10.2)
No. (%) of patients receiving HAART during the trial
Two NRTIs � PI ..............................................................................8 (33.5)
Two NRTIs � nonnucleoside RT inhibitor ..................................16 (66.5)
Median (range) CD4 cell count before immunization

(cells/mm3) .................................................................................629 (397–1132)
Median (range) nadir CD4 cell count (cells/mm3).......................313 (1–481)
No. (%) of patients with median plasma HIV RNA of

�1.7 log10 copies/ml .................................................................24 (100)
Median (range) antiviral therapy duration (wk)...........................3.1 (1.7–5.3)
Median (range) CD4 cell count at treatment interruption

(cells/mm3) .................................................................................722 (383–1029)
No. (%) of patients with median plasma HIV RNA of

�1.7 log10 copies/ml at treatment interruption ....................21 (87.5)
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After HAART interruption (LIPTHERA II), eight, five, and
four patients had asthenia, monomeric herpes zoster reactiva-
tion, and an HIV seroconversion-like syndrome, respectively.
The latter syndrome occurred a median of 4 weeks (range, 1 to
6 weeks) after HAART interruption, and all four patients
concerned resumed HAART without reaching the pVL and
CD4� T-cell count criteria (pVL of �4.47 log10 copies/ml and
CD4� count of �250 cells/mm3). All symptoms resolved within
a median of 2 weeks (range, 1 to 4 weeks) after resuming
HAART.

Anti-HIV immunological responses and CD4� T-cell prolif-
erative responses. Twenty-three of the 24 patients had inter-
pretable T-cell responses to at least one of the six HIV-1 large
peptides.

At baseline (W0), 30% of the patients (7/23 patients) re-
sponded to at least one of the six peptides, compared to 74%
of patients (17/23 patients) after the three vaccine injections.
These responses were detected at least twice during the study
in 11/23 patients (48%). New T-cell responses to at least one
large peptide were detected after vaccination in 16/23 patients
(70%), and these responses were detected on at least two
occasions in 5/23 (22%) patients.

CD4� T-cell responses were directed mainly to the Gag 2
peptide, as described in detail elsewhere (51).

Lymphoproliferative responses to HIV-1 peptides, either
before or after immunization, did not significantly influence
the probability of remaining off HAART (data not shown).

CD8� T-cell responses. Six (26%) of 23 assessable patients
had CD8� T-cell responses to HIV-1 epitopes at baseline, and
13/23 patients (57%) had new responses after vaccination.
These new responses were detected on at least two occasions in
8/23 patients (35%). Among the 13 patients with new CD8�

T-cell responses, 4, 4, 2, and 3 patients had new responses to
one, two, three, and four peptides, respectively. Most of the
CD8� T-cell epitopes recognized in vaccinated patients were
located in the G2, N1, and N2 peptides, as in healthy volun-
teers (21).

Outcome after HAART interruption. The dynamics of HIV
replication were evaluated for 96 weeks in 21 patients. The
median time to pVL rebound after HAART interruption was
4 weeks (IQR, 2 to 6 weeks), with a median peak pVL of 4.26

(IQR, 3 to 5) log10 copies/ml. Forty-eight weeks after HAART
interruption, 9/21 patients (41%) were still off therapy, all with
pVLs of �4.47 log10 copies/ml (�4 log10 copies/ml in 4 pa-
tients). Seven of these nine patients had new CD4� or CD8�

T-cell responses after vaccination.
Thirteen of the 21 patients resumed HAART after a median

interval of 60 weeks (IQR, 9.2 to 68.4 weeks), with a median
pVL of 4.8 (2.9 to 5.7) log10 copies/ml and a median CD4�

T-cell count of 551/mm3 (range, 156 to 778/mm3). Eight pa-
tients were still off HAART at 96 weeks, with a median pVL of
4 (IQR, 1.7 to 4.6) log10 copies/ml and a median CD4� T-cell
count of 412 (IQR, 299 to 832)/mm3. Interestingly, one of
these eight patients had an undetectable pVL (�50 copies/ml)
at W96 (Table 2; Fig. 1).

Impact of nadir CD4� T-cell count on outcome after
HAART interruption. The kinetics of HAART resumption was
biphasic. Almost half of the patients resumed HAART be-
tween W8 and W12, and the rest resumed HAART after W63
(64 to 68 weeks).

Eight patients were still off therapy at 96 weeks. The median
time to HAART resumption in the remaining 13 patients was
60 weeks (IQR, 9.2 to 68.4 weeks) (Fig. 2a). The median
baseline CD4� T-cell counts in these 8 and 13 patients were
617 (IQR, 397 to 832)/mm3 and 648 (IQR, 447 to 1,132)/mm3,
respectively (Table 1; Fig. 1).

Thirteen patients resumed HAART, with a median CD4�

T-cell count of 551 (156 to 778)/mm3. The median count at
treatment interruption for patients who remained off therapy
was 412 (IQR, 299 to 832)/mm3 at W96. Only 4 of the 21
assessable patients had a nadir CD4� T-cell count above 350
cells/mm3, and 5 of the 8 patients who remained off therapy
at 96 weeks had a CD4� T-cell nadir of between 200 and
250/mm3.

Kaplan-Meier analysis showed a trend toward a relation
between a CD4� T-cell nadir of 200/mm3 and the risk of
HAART resumption (Fig. 2b).

The nadir CD4� cell count correlated with the CD4� T-cell
count slope during treatment interruption (r � 0.72; P �
0.007).

DISCUSSION

This study shows that HIV-1-specific T-cell responses can be
induced by lipopeptide vaccination of chronically infected pa-
tients on HAART. The efficacy of the lipopeptide vaccine used
in this study was first tested in HIV-seronegative volunteers in
an open phase I study called VAC 04 (21, 38), in which T-cell
proliferative responses were detected in 25/26 subjects (92%)
and CD8� T-cell responses were detected in 19/22 subjects
(86%).

Structured treatment interruption has been explored as a
means of offsetting the complexity and toxicity of antiretroviral
treatment, and also the development of viral resistance (6, 23,
34, 46). Previous reports suggest that CD4� T-cell counts are
predictive of the outcome after treatment discontinuation (29,
36, 44, 45), even if HAART interruption consistently leads to
a fall in the CD4� T-cell count and to pVL rebound (10, 28,
30, 49).

In the present study, new CD4� T-cell proliferative re-
sponses to at least one HIV-1 large peptide were detected after

TABLE 2. Virological and immunological parameters at treatment
interruption and follow-up

Parameter Value

No. of patients with HIV RNA load of �1.7 log10
copies/ml at wk 24/total no. of patients (%)................................21/24 (87.5)

No. of patients who stopped HAART at wk 24/total
no. of patients...................................................................................21/24

Median (range) peak HIV RNA load (log10copies/ml) .................4.26 (3–5)
Median (range) time to peak HIV RNA load (wk) .......................4 (2–6)
No. of patients who resumed therapy/total no. of patients............13/21
Median (range) delay in resuming therapy (wk) .............................60 (9.2–68.4)
Median (range) CD4 cell count at time of restarting

therapy (cells/mm3)..........................................................................551 (156–778)
Median (range) HIV RNA load at time of resuming

therapy (log10copies/ml)..................................................................4.8 (2.9–5.7)
Median (range) time to achieve undetectable pVL after

resuming HAART (wk) ..................................................................8 (4–16)
Median (range) CD4 cell count at W96 in patients not

resuming treatment (cells/mm3).....................................................412 (299–832)
Median (range) HIV RNA load at W96 in patients not

resuming treatment (log10 copies/ml)............................................4 (1.7–4.6)
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vaccination in 16/23 patients (70%), and new CD8� T-cell
responses were detected in 13/23 patients (57%). Ninety per-
cent of the 23 immunized patients developed CD4� and/or
CD8� responses to at least one HIV-1 peptide.

Functional alterations and impaired maturation of HIV-1-
specific CD4� and CD8� T cells have been shown to correlate
with disease progression. The rationale of therapeutic immu-
nization for HIV infection is based on studies suggesting that
cytotoxic T lymphocytes are involved in controlling HIV-1 rep-
lication and also that CD4� T-cell proliferative responses (es-
sentially to p24) correlate with better control of HIV-1 viremia.
The reversible cell-mediated immune deficits associated with
chronic HIV-1 infection have important implications for im-
munotherapy (35). In this study, the aim of therapeutic immu-
nization was to induce new HIV-1-specific CD4� T cells and
also to induce new HIV-1-specific CD8� T cells in patients
with chronic infection, as is the case in long-term nonprogres-
sors (40, 51).

Levy et al. (30) randomized HIV-1-infected patients to con-
tinue with their antiretroviral regimen, either alone or com-
bined with four injections of the ALVAC-HIV (vCP1433) and
Lipo-6T vaccines, followed by three cycles of IL-2. Prolifera-
tive responses to p24 antigen remained stable in 47% of pa-

tients (15/34 patients) in the vaccine–IL-2 group, compared
with 24% (8/33 patients) of controls (P � 0.049). After stop-
ping HAART, 24% of the patients in the vaccine–IL-2 group
lowered their viral set point, compared to 5% of controls (P �
0.027), suggesting that immunization before HAART cessation
might contribute to controlling viral replication. In contrast, no
significant difference in the time before resuming therapy was
found between the two groups (median, 54 versus 69.5 days;
P � 0.11). In the Vacciter study, 79% of patients resumed
therapy after a median of 6.3 weeks (IQR, 5.9 to 7.1 weeks)
(25). Harrer et al. reported that therapeutic vaccination with
recombinant HIV-1 nef-expressing modified vaccinia virus An-
kara gave similar results: 8/14 patients resumed HAART after
a median treatment interruption of 15 weeks (range, 4 to 37
weeks) (25). Molina et al. examined whether intermittent IL-2
therapy could defer antiretroviral (ARV) therapy in ARV-
naive HIV-1-infected patients. The patients were randomized
to receive IL-2 (n � 66) or no treatment (n � 64). ARV
therapy was deferred by a median of 48 weeks in the IL-2 arm
(P � 0.02), and at W96, 35% of subjects in the IL-2 arm versus
59% of patients in the control group had experienced treat-
ment failure, defined as a CD4 cell count of �300/mm3, ARV
initiation, or the occurrence of an AIDS-defining event or

FIG. 1. (Top) Median CD4 T-cell counts before and after HAART interruption (indicated by an arrow). (Bottom) Median pVLs before and
after HAART interruption (indicated by an arrow).
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death. Moreover, treatment failure was significantly more
rapid in the control arm. In naive patients with a baseline CD4
cell count between 300 and 500/mm3, IL-2 administration sub-
stantially deferred the initiation of ARV without affecting HIV
replication (32). In the TILT pilot study, involving a total of 86
ARV-experienced patients, the use of IL-2 before ARV inter-
ruption prolonged the time off ARV. Ninety-six weeks after
ARV interruption, 66% of control patients had resumed ARV
therapy, compared with only 34% of IL-2-treated patients (1).
The different trials of candidate vaccines with and without IL-2
are not comparable, however, because of different inclusion
and exclusion criteria and different schedules of vaccination
and follow-up. It is nonetheless noteworthy that in the LIP-
THERA trial, treatment resumption was necessary after a me-
dian of 60 weeks (range, 9.2 to 68.4 weeks) for only 62% of
patients. In the case control study by Molina et al., IL-2 de-
ferred ARV therapy for 48 weeks. The LIPTHERA trial pro-
vides proof of concept for treatment-experienced patients that
therapeutic vaccination can defer the resumption of ARV
treatment. In a retrospective cohort study involving 105 pa-
tients, 57% of patients had not resumed therapy a median of
114 weeks after immunization (43). In a recent study (ACTG

A5086) of STI in 167 HIV-infected patients with preserved
immune function, Skiest et al. found that only 46/167 patients
(27.5%) resumed HAART at week 96 (43), but it is noteworthy
that the baseline CD4� cell count was higher than that for the
LIPTHERA study population (833/mm3 [668 to 989] versus
629/mm3 [132 to 397]). The best predictor of the CD4� T-cell
decline and of the risk of resuming ARV therapy was the nadir
CD4� T-cell count, as in other studies (27, 29, 32, 46, 50).
Treatment interruption in patients with a pre-ARV CD4� cell
count nadir above 200/mm3 was not associated with adverse
events.

In conclusion, this study shows that a significant percentage
of chronically HIV-1-infected patients can remain off antiret-
roviral drug therapy for long periods after vaccination with a
mixture of six HIV lipopeptides.
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FIG. 2. (a) Kaplan-Meier curve of the time to HAART resumption. At W60, 62% of the patients remained off therapy. One subset of patients
resumed therapy early, after between 9 and 12 weeks, while a second subset resumed therapy after between 48 and 56 weeks. (b) Kaplan-Meier
curve of the time to HAART resumption. Responses are shown according to the CD4 T-cell nadir (�200 versus �200 cells/mm3).
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