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Abstract

Background: Our aim was to study the impact ofidifig HIV disease history on the
current immune and virological status of peringtaifected patients reaching adulthood. We
evaluated blood cell-associated HIV DNA load, as imgicator of cell-associated HIV
reservoirs and an independent predictor of dispesgression.

Methods: The ANRS-EP38-IMMIP Study included 93 pats between the ages of 15
and 24 years, who were infected with HIV during reinatal period. HIV DNA load was
quantified by real-time PCR.

Results: Eighty-five percent of patients were on ARY, and HIV RNA was
undetectable in the plasma of 75% of these patidiis median HIV DNA load was 2.84
(IQR: 2.51-3.16) log copies/10 PBMCs. In patients with viral suppression, HIV DN#ad
was independently associated with cumulative HIVARNremia over the last five years.
HIV DNA load was negatively correlated with CD4 Icebunt in patients with active
replication but not in those with undetectable HRMA.

Conclusions: In perinatally infected youths who atecessfully treated, sustained
viral suppression is associated with low HIV DNAdb The absence of association between
current HIV DNA load and CD4 cell counts suggedtattthe unique physiological

characteristics of pediatric infection persist mftdolescence.

Keywords. HIV perinatal infection, adolescents, cell-asateil HIV DNA,

cumulative viremia



JIDMS#48399R2_clean.doc

Highly active anti-retroviral therapy (HAART) hasahsformed HIV disease into a
stable chronic condition. Infected children borntla beginning of the epidemic are now
reaching adulthood [1]. The many specific featunégediatric HIV disease preclude an
extrapolation from data gathered in adults. Inaghsence of treatment, infected children have
a high level of viral replication that persists feeveral years, and their immune system
develops in the presence of an immunosuppressiwes \(R-3]. This heavy exposure to
deleterious viral replication is counterbalancedhimh thymic activity that provides a better
replenishment of CD4 T-lymphocytes than in infecaeldlts [4-5]. The unique characteristics
of perinatal infection described in children may ditered by long-term exposure to viral
replication, various antiretroviral (ARV) treatmerand pubertal development. Improvements
in our knowledge of the virological and immunolagistatus of these patients, who are now
approaching adulthood is required, as these clarstits are likely to affect future clinical
progression.

In the French national perinatal cohort (ANRS-CQ;180% of the children born
before 1994 and included at birth are still alived aegularly followed-up [6]. The first
generation of HIV-1-infected children did not baeh&fom either the prophylaxis of vertical
transmission or from early access to HAART. Mangereed nucleoside inhibitors of reverse
transcriptase (NRTI) monotherapy as their initr@atment. In 2007, we set up the ANRS-
EP38-IMMIP Study to focus on HIV-1 infected youtbger the age of 15 years, who had
been infected during the perinatal period. Throtigis study, we aimed to improve our
knowledge of virological and immune status of themients, by assessing biological
parameters not evaluated in routine clinical pcactand identifying correlations between
these parameters and life-long HIV disease paramete

Cell-associated HIV DNA load reflects the viral @egoir, whereas plasma HIV RNA

load quantifies active viral replication [7]. Indamlently of HIV RNA load and CD4 cell
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counts, blood HIV DNA load is predictive of disegsegression [8-9]. In the absence of
quantifiable viral replication, it is the only viagical marker available and is predictive of
residual replication and immune reconstitution rieated adults [10-13]. In children, HIV
DNA load is associated with clinical status, plasmial load, CD4 cell counts, immune
activation and HIV-specific immune responses [14-1i children initiating HAART, a
higher baseline HIV DNA level is associated witloager time lag to undetectable HIV RNA
levels and with virological failure [18-19]. Thestdts of studies of immune restoration under
HAART differ considerably between pediatric and lagatients: HIV DNA levels have been
associated with a limited increase in the numberadie CD4 lymphocytes in adults, but with
higher thymic output in children [12-13, 18, 20].eWstudied HIV DNA load and its
relationship to lifetime HIV disease history, 15ay® or more after perinatal infection.

Patients and methods

Study design

Between February 2007 and February 2009, 93 Hindcted patients followed up
at 10 clinical sites within the Paris area wereoded in the ANRS-EP38-IMMIP Study. The
inclusion criteria were (1) HIV-1 infection througine vertical route, (2) being over the age of
15 years, (3) absence of change in therapeutiass@during the previous six months, (4)
initiation into care before 1996, to ensure thapatients had similar access to HAART. This
study was approved by the local ethic committeateRts and their legal guardians signed an
informed consent form. All but one of the patiemsre born in France. Sixty-eight patients
were included at birth in the ANRS-CO-10 cohort. [heir current HAART status, HIV
RNA load and CD4 cell counts were not significardijfferent from those of the other 25
perinatally infected patients.

Biological evaluations at the time of the study
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A single 25 ml blood sample was taken for biolog@saaluations. HIV DNA load was
quantified in leukocytes by real-time PCR (ANRSags®Biocentric, Bandol, France) carried
out at a single laboratory, for 91 patients [24¢. results were available for the remaining 2
patients, due to PCR inhibition. The detection gshodd was 1.5 log HIV DNA copies/16
leukocytes. The detection threshold of HIV DNAYRBMCs depended on leukocyte,
lymphocyte and monocyte counts. CD8 T lymphocytentavas determined on fresh whole
blood, using a combination of the following antiesi CD45-FITC, CD4-RD1, CD8-ECD,
CD3-PC5 and CD19-PC7 (Beckman-Coulter, Villepinterance). Labeled cells were
analyzed on a FC500 cytometer (Beckman-Coulter).

HIV history variables

Clinical stage was defined according to the CDGsgifecation [22-23]. HAART was
defined as any combination of at least three difierARV drugs or any combination
including either one protease inhibitor or one moicleoside reverse transcriptase inhibitor.
CD4 cell count and percentage, and plasma HIV R&Mell were quantified at the clinical
sites, as part of the standard follow-up procedimethe time of the study, the threshold
values used in HIV RNA assays depended on the wlafrplasma available. The highest
threshold used was 80 copies/ml, and this value seéected as the cutoff for current HIV
RNA detection. A median of 42 (IQR: 34-51) CD4 cp#rcentage determinations and a
median of 32 (IQR: 27-39) HIV RNA measurements wenlected over the lifetime of each
patient. The 500 copies/ml cutoff was chosen feessments of virological history, due to
changes in HIV RNA quantification assays over ti@amulative viremia was defined as the
area under the curve of HIV RNA load over time avas estimated as described by Zoufaly
et al. [24]. Immunological history parameters were deadingsing values of CD4 cell
percentages because age-related variations irp#naneter are smaller than those of CD4

cell counts. Variables relating to HIV disease drigtwere assessed for the entire follow-up
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period and for two other time periods. The lasty&@rs of follow-up was the longest period
over which all patients had access to HAART and IRINA gquantification. We also assessed
the last five years of follow-up, to describe reddiV disease history.

Statistical analysis

We studied univariate associations between HIV DiN&d in PBMCs and variables
defining current and past HIV disease, using thé&c®on test for categorical variables, and
the Spearman’s rank or Pearson’s correlation aoeffis for continuous variables. Univariate
and multivariate analyses were performed by lirregression, with HIV DNA load as the
continuous dependent variable. We adjusted for olbnear variables withP < 0.20.
Analyses were conducted with SAS statistical saféwéversion 9.2).P< .05 defined
statistical significance.

Results

Characteristics of patients

Current status

The 93 patients included in the ANRS-EP38-IMMIP dtuwere born between
January 1983 and February 1994, and were betweand 24 years of age at the time of the
study. Their current and past characteristics aesgnted in Table 1. The mothers of about
half of the patients originated from mainland Fenehereas those of about 30% originated
from Sub-Saharan Africa, the mothers of the remairi0% originated from the Caribbean,
North Africa, or Asia. Seventy-nine (85%) patiemtsre receiving HAART at the time of the
study. Ten of the 14 untreated patients had preWydoeen on HAART and four had never
received HAART. The four HAART-naive patients hadreedian of 445 CD4 cells/pl, a
median plasma viral load of 3.4 ledHIV RNA copies/ml, and they were at CDC stages N or
A. Three of the 93 patients had a CD4 cell coumbwe200 cells/ul and 11 had a CD4 cell

percentage below 15%. HIV RNA was undetectablehm plasma of 75% of the treated
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patients and in none of the 14 untreated patid?t9.0001). Median CD4 cell counts were
612 cells/ul in treated patients, and 422 cellsfpintreated patient$€0.004).

Lifetime HIV disease and treatment

Throughout their lifetimes, 13% of the patients haeler presented HIV-related
symptoms (CDC stage N), whereas 27%, 35% and 25pat@nts had reached CDC stages
A, B and C, respectively (Table 1). At time of tlirst CDC stage C clinical event, seven of
the patients were less than one year old and theee between one and two years of age. All
patients had received at least one course of AlRR&trment, initiated at a median age of one
(IQR: 0-2) year for a median cumulative durationldf (IQR:11-16) years (Table 1). NRTI
monotherapy had been prescribed to 89% of patemdsNRTI bitherapy to 87%. Only one
child received zidovudine for postnatal prophylaxds the time of HAART initiation, only
five (5.4%) patients had never been treated withVARIgs. Median age at the first course of
HAART was seven (IQR: 5-10) years and the medianutative duration of HAART was
nine (IQR: 7-11) years. Thirty-two out of the 8%ipats (36%) who had initiated HAART
had never interrupted it at the time of the study.

Since birth/start of follow-up, CD4 cell percentaugd been below 25% at least once
in all but one of the patients and below 15% astlemce in 80% of the patients. Median
times for which CD4 cell percentage were below 2&886 15% were 7.8 (IQR: 4.6-11.9)
years and 1.9 (IQR: 0.5-4.1) years, respectivelgdisin zenith value of plasma viral load was
5.2 (IQR: 4.9-5.5) log HIV RNA copies/ml. Median cumulative period for whiHIV RNA
was below 500 copies/ml was 5.6 (IQR: 2.8-7.6) ye@ihe most recent period for which HIV
RNA was continuously below 500 copies/ml was muebrier (median (IQR): 1.6 (0-4.8)
years).

Relations between current HIV DNA load and HIV dise history
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The median HIV DNA load in PBMCs was 2.84 (IQR: 316) logo copies/10
PBMCs. The HAART-naive patients had HIV DNA loadsging from 2.65 to 3.30 laeg
copies/16 PBMCs (Figure 1). Patients with HAART interruptiamd treated patients with
detectable HIV RNA had the highest HIV DNA loadanges: 2.57-3.58 and 1.82-4.081lpg
copies/16 PBMCs, respectively). The patients receiving HAARh undetectable HIV
RNA had the lowest HIV DNA loads (range: <1.9-316d:0 copies/10 PBMCs). The HIV
DNA loads of patients with undetectable HIV RNA wesignificantly lower than those of
patients with HAART interruption and treated patsewith detectable HIV RNAR=0.009
and P=0.0007, respectively) and not significantly diéfat from the one of HAART-naive
patients P=0.20).

Univariate analysis of associations between the current HIV DNA load and the
current status

HIV DNA load was not associated with age, mateggraphic origin or CDC stage
(Table 2). HIV DNA load tended to be higher in githan in boysK=0.06). HIV DNA load
was significantly lower in treated than in untrebfeatients P=0.04). It was positively
correlated with both HIV RNA load (r=0.526<0.0001) and CD8 cell count (r=0.302,
P=0.008), and negatively correlated with CD4 cellirmio(r=-0.327P=0.001) (Figure 1).

Analyses were stratified on the basis of currentARA and HIV RNA detection
(Table 2). HIV DNA load was positively correlatedtivHIV RNA load in untreated and
treated patients with detectable viremia (r=0.60%:0.03 and r=0.761,P=0.0002,
respectively). It was negatively correlated with £DBell counts in treated patients with
detectable viremia (r=-0.798<0.0001). By contrast, HIV DNA load was not cortethwith
CD4 cell count in patients with undetectable virenfr=0.017,P=0.89). There was a

significant interaction between HIV RNA detectiamdaCD4 cell countR=0.01).

10



JIDMS#48399R2_clean.doc

Univariate analysis of associations between current HIV DNA load and HIV disease
history

HIV DNA load was negatively correlated with bothetltumulative duration of
HAART (r=-0.297,P=0.004) and the duration of HIV RNA suppressioneieels below 500
copies/ml (r=-0.513P<0.0001) over the last five years of follow-up. 8an results were
obtained if we considered the last 10 years obflup (Table 2). The positive correlation
between HIV DNA load and cumulative viremia wagstly stronger for the last five years
period than for the last 10 years (r=0.5P40.0001 and r=0.474<0.0001) and for the two-
and three-years periods (data not shown). Strat#realysis confirmed that virological history
was associated with current HIV DNA load (Table Rggardless of current HAART or HIV
RNA status, HIV DNA load was correlated (or therasva trend toward correlation) with the
length of time for which HIV RNA load was below 5@0pies and cumulative viremia. HIV
DNA load was not associated with age, CD4 cell @etage, HIV RNA load at HAART
initiation, numbers of HAART interruptions, HIV RN2enith levels, CD4 percentage nadir
levels, or the duration of severe immunosuppres@iable 2).

Multivariate analysis

As there was a significant interaction betweendéiection of HIV RNA and the CD4
cell count, we performed separate multivariate ysiglin patients with detectable viral load
and in those in whom HIV RNA was undetectable (€a®). In patients with detectable HIV
RNA, whether untreated or receiving HAART, HIV DN@ad was independently associated
with current HAART P=0.03), HIV RNA load P=0.02) and CD4 cell count®£0.02), after
adjustment for age, sex and cumulative viremia dkerlast five yearsin treated patients
with undetectable HIV RNA, HIV DNA load was indepkmtly associated with cumulative
viremia over the last five yearB£0.02) after adjustment for age, sex and CD4 eelht

Discussion

11
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This work focused HIV-1-infected young adults armtblascents older than 15 years
who had been infected perinatally with HIV-1. Maétthese patients had reached advanced
stages of disease: 80% had had at least one CDdeteéntage below 15% and only four of
them never received HAART. Of note, 10 out of 98quds reached the CDC stage C before
the age of two. We present the first descriptiorblobd HIV DNA load and its association
with HIV disease history in these patients. We skdvihat in patients with currently
undetectable HIV RNA, cumulative viremia is theyfdctor associated with HIV DNA load.
Furthermore, the association between HIV DNA load &€D4 cell counts differed between
patients with active and suppressed viral replcati

Median HIV DNA load was 2.8 lag copies/10 PBMCs in treated youths with
undetectable HIV RNA, similar to that reported @bwonically infected adults treated in the
early HAART period [25-26]. Lower HIV DNA loads, @und 2.2-2.3 log copies/16
PBMCs, were reported in adults who had recentlifateid HAART (i.e. in 2003 or later),
with a moderate baseline HIV RNA load and who hilee never received ARV drugs or
had a CD4 cell count >350 cells/ul at baseline 28f.-Adult patients beginning HAART at
disease stages similar to that of our study pojmdtad HIV DNA loads of 2.2 and 2.5 lpg
copies/16 PBMCs after 10 and three years of permanently tactible HIV RNA,
respectively [29]. In our study population, 64%(tbé patients interrupted HAART at least
once, and the median time for which HIV RNA wasowel500 copies/ml before this study
was 1.6 years. Thus, taking into account the loagatibn of HIV infection and complex
HAART history of these perinatally infected youttiseir HIV DNA load was similar to that
expected for adult patients.

Our results suggest that once the viral replicat®isuppressed, the previous viral
history is the major factor associated with curregll-associated HIV DNA load. In early

reports, HIV DNA levels were shown to decline oeefimited period, ranging from nine

12
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months to three years, before reaching a platea@u 32-31]. In our patients with viral
suppression, cell-associated HIV DNA load was dateel with cumulative exposure to viral
replication over longer periods of time. Anothecart cross-sectional study performed in
adults also suggested that sustained virologiggbr®ssion over a decade was associated with
low HIV DNA load [29].

The importance of cumulative exposure to viral icgtion as a predictor of clinical
progression has been highlighted in recent studés32]. The interest of such cumulative
parameters will undoubtedly increase as patienes llbnger, as in this study. Cumulative
viremia is partly influenced by the HAART-inducedppression of viral replication. Indeed,
the duration of HAART and the duration of viral pugssion were found to be associated
with HIV DNA load, although less strongly than cuative viremia (Table 2). The major
advantage of considering cumulative viremia is thtdkes into account both the duration of
periods with undetectable and detectable HIV RNA #re level of viral replication in the
latter ones. During periods of detectable viralicggion, cumulative viremia summarizes all
factors that influence HIV RNA level: the partigfficacy of former therapeutic regimens,
periods of suboptimal adherence with treatment, graperties of the virus, the immune
response and other host factors.

One key finding of this study is that the assooiatbetween current HIV DNA load
and CD4 cell counts is affected by the suppressfanral replication. In patients with active
viral replication, HIV DNA load was independentlgreelated with CD4 cell count and HIV
RNA load, as previously reported for pediatric [18] and adult patients [33-34]. By
contrast, HIV DNA load is not associated with CDell counts in patients with suppressed
viremia. This probably reflects the marked quatititaand qualitative differences in immune
recovery between children and adults. Indeed, iforaitudinal follow-up of children

initiating HAART, an inverse correlation betweefVHDNA load and CD4 cell counts was

13
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observed at baseline, but ceased to be signifiaaniittle as eight weeks after treatment
initiation [15]. Another pediatric study showed tiie decline in HIV DNA levels and the
increase in CD4 cell counts were correlated afteg month of HAART, but not during
subsequent periods of follow up [31]. The resulisamed for perinatally infected patients
differed considerably from those in adults, in whbitv DNA load is negatively correlated
with current and nadir CD4 cell counts in the alogenf viral replication [26, 33-34]. In
addition, restoration of the CD4 lymphocyte popiolatdepends principally on the generation
of naive CD4 lymphocytes in children and the expam®f the memory CD4 lymphocyte
population in adults [18, 35-37]. Furthermore, #ixsence of correlation between HIV DNA
level and CD4 cell counts in our patients may wtfldifferences in the dynamics of cell-
associated virus levels and CD4 cell counts inaese to successful HAART. HIV DNA
level declines during the first one to three yesdtsr HAART initiation [25, 30-31] whereas
CD4 cell counts increase over longer periods [3B-B9 the patients received HAART for a
median of nine years, the differences in HIV DNAdeand CD4 cell counts dynamics may
be responsible for the loss of correlation betwihertwo parameters.

The major strength of our study is the very thotodgcumentation of HIV disease
history in patients with a known date of infectiand more than 15 years of follow up. The
patients from the ANRS-EP38-IMMIP Study had dempgra characteristics very similar to
those of patients from ANRS-CO-10 cohort born befb®94, but with a higher proportion of
patients with undetectable HIV RNA [6]. This may dhe to the application of the inclusion
criterion requiring patients to have had no chainggeatment status for at least six months.
This inclusion criterion probably had only a verynor impact on associations between HIV
DNA load and disease history, as the median duraifoHAART was nine years. Another
limitation is the small number of patients in théART-naive and HAART-interruption

groups, precluding independent analysis. One ltloitaof our work was that HIV RNA was

14
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quantified since 1996 only. Thus, virological histwvas known for the entire HAART period

for each patient, but not since birth. French ragoihs limit the amount of blood that can be
drawn from individual patients. This precluded th&ntification of other potentially relevant

viral markers, such as integrated HIV DNA load d¥HRNA load determination in a single-

copy assay. Determination of the total HIV DNA laadPBMCs has the major advantage of
requiring only a small volume of blood. This markeflects the blood HIV reservoir and it

has frequently been identified as a relevant biéerafor the management of HIV-1-infected
patients [10-11, 16, 27-28].

This study shows that perinatally infected patientth regular care can achieve a
good virological/immunological status, even afesching advanced disease stages and being
heavily ARV-treated for more than a decade. In sssfully treated patients, viral replication
history is a major determinant of cell-associatdd BNA load. Most of the patients in this
study began HAART during childhood and had readmalescence or adulthood at the time
of the study. Their HIV DNA loads were similar those reported in adults with a similar
disease history. However, their CD4 cell countseaped to be slightly higher than those of
adults with long-term HIV infection [26, 40-41]. Ehermore, we report the absence of a
correlation between HIV DNA load and CD4 cell camthen viral replication is suppressed,
suggesting that the interactions between HIV ragibn and the immune system are specific
in pediatric infection. Overall, our work shows thafection during the perinatal period has a
long-term impact on the immune and virological $atof HIV infection resulting in

differences with respect to patients infected dyadulthood.

15
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Table 1. Characteristics of patientsincluded in the ANRS-EP38-IMMIP Study

Characteristic
Age?
median [IQR]
Sex, % (n)
Male
Female
Maternal geographic origin, % (n)
Mainland France
North Africa
Sub-Saharan Africa
Caribbean
Asia
Unknown (adoption)
Current HAART at the time of the study, % (n)
No
HAART-naive
HAART interrupted
Yes
Current status
CD4 cell count/ul, median [IQR]
CD4 cell percentage, median [IQR]
HIV RNA ¢, median [IQR]
CDC stagé, % (n)
N

A
B
C

17 [15-19]

43.0 (40)
57.0 (53)

50.5 (47)
8.6 (8)
30.1 (28)
8.6 (8)
1.1 (1)
1.1 (1)

4.3 (4)
10.8 (10)
84.9 (79)

581 [418-781]
29 [22-34]
1.4 [1-3.1]

12.9 (12)
26.9 (25)
35.5 (33)
24.7 (23)
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Table 1, continued
Treatment during lifetime
ARV € (all types)

% (n) 100.0 (93)

Age at first ARV?2 median [IQR] 1[0-2]

Cumulative duratiod’, median [IQR] 14 [11-16]
1 NRTI®

At least one sequence, % (n) 89.2 (83)

Cumulative duratiod’, median [IQR] 3 [2-4]
2 NRTI¢

At least one sequence, % (n) 87.1 (81)

Cumulative duratiod’, median [IQR] 1[1-3]
HAART

At least one sequence, % (n) 95.7 (89)

Age at first HAART? median [IQR] 7 [5-10]

Cumulative duratiof, median [IQR] 9 [7-11]

CD4 history during lifetime

CD4 percentage < 25, % (n)

Never 1.1(2)

At least once 98.9 (92)
CD4 percentage < 15, n (%)

Never 20.4 (19)

At least once 79.6 (74)
Cumulative duration of CD4 cell percentage <2%edian [IQR] 7.8 [4.6-11.9]
Cumulative duration of CD4 cell percentage < Ihedian [IQR] 1.9[0.5-4.1]
CD4 cell count nadit, median [IQR] 160 [52-302]
CD4 cell percentage nadjmedian [IQR] 8 [3-13]

HIV RNA during lifetime

Zenith HIV RNA®" median [IQR] 5.2 [4.9-5.6]
Cumulative duration of HIV RNA < 500 copies/imedian [IQR] 5.6 [2.8-7.6]
Duration of last period of HIV RNA < 500 copies/fnmedian [IQR] 1.6 [0-4.8]

2expressed in yearSHAART, highly active antiretroviral treatmeritexpressed as logHIV
RNA copies/ml of plasmé according to the Centers for Disease Control arevéhtion

classification [22-23]¢ ARV, antiretroviral treatment, cumulative durations of treatment
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were calculated without taking into account treatmaterruptions of less than 15 days,
NRTI: nucleoside reverse transcriptase inhibitodadir CD4 cell percentage and zenith HIV

RNA values were defined as the lowest and highedtiev reached during follow up,

respectively.
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Table 2: Univariate analysis of factors associated with HIV DNA load in PBMCs

All patients Stratified according current detectable HIV-RNA and therapeutic status
Untreated HAART, HAART
Detectable HIV RNA n=19 Undetectable HIV RNA
n=91 n=13 n=59
Median (IQR} p2 Median (IQR, P? Median (IQR, P2 Median (IQR; pa
Current status
Sex
Female 2.89 (2.612.91) 0.06 3.22 (2.78-3.48 0.37  3.23(3.07-3.8C 0.21 2.81 (2.20-3.0C 0.15
Male 2.79 (2.262.66) 2.87 (2.57-3.22 3.02 (2.90-3.44 2.53 (2.51-3.04
Maternal geographic origin
Sub-Saharan Africa 2.87 (2.54-3.21 0.47 2.97 (2.78-3.2€ 0.94  3.17 (3.07-3.6€ 0.49 2.51 (2.20-2.82 0.27
Others 2.84 (2.49-3.1C 3.22 (2.77-3.44 3.02 (2.66-3.3¢ 2.79 (2.46-3.04
CDC stage C
No 2.80 (2.49-3.11 0.41 3.01(2.78-3.3C 0.70  3.07 (2.91-3.67 0.87 2.68 (2.38-2.88 0.14
Yes 2.94 (2.54-3.23 3.41 (2.73-3.48 3.23 (2.55-3.44 2.92 (2.51-3.0t
Current HAART
No 3.15 (2.78-3.41 0.04 n.aP n.aP n.aP
Yes 2.83 (2.48-3.0¢
re pe rho¢ P°¢ rho¢ P° re pc
Age -0.042 0.69 -0.071 0.81 -0.192 0.43 0.055 0.68
CD4 cell count -0.327 0.001 -0.209 0.49 -0.790 <0.0001 0.017 0.89
CD8 cell count 0.302 0.008 0.297 0.41 0.137 0.60 0.155 0.28
Plasma HIV RNA! 0.526 <0.0001 0.60¢ 0.03 0.761 0.000z n.ad

25



JIDMS#48399R2_clean.doc

Table 2 (continued)

HAART history

Cumulative duration of HAART over the last 5 years
Cumulative duration of HAART over the last 10 yea
Number of HAART interruptions

Age at initiation of first HAART

CD4 history

CD4 cell percentage at initiation of first HAART
CD4 cell percentage nadir

Cumulative duration of CD4% < 15

HIV RNA history

HIV RNA at initiation of first HAART® @

Cumulative duration of HIV RNA < 500 copies/
over the last 5 years

Cumulative duration of HIV RNA < 500 copies/
over the last 10 years

HIV RNA zenith®f

Cumulative viremia over the last 5 years

Cumulative viremia over the last 10 yeérs

re pec rho¢ pec rho® pec re pec
-0.297 0.004 0.35C 0.24 -0.396 0.13 -0.247 0.06
-0.297 0.004 0.172 0.57 -0.315 0.19 -0.226 0.08
-0.089 041 0.00C 1 -0.046 0.85 -0.150 0.25
0.138 0.20 0.481 0.19 0.153 0.53 0.093 0.48
0.114 0.32 0.453 0.26 -0.177 0.48 0.193 0.17
0.024 0.82 -0.450 0.12 -0.181 0.46 0.194 0.14
0.048 0.65 0.295 0.33 0.124 0.61 0.181 0.17
0.052 0.66 0.033 0.93 -0.096 0.72 0.048 0.74
-0.513 <0.00C -0.126 0.68 -0.621 0.005 -0.352  0.007
1
-0.510 <0.00C -0.341 0.26 -0.547 0.02 -0.332 0.01
1
-0.057 0.59 0.377 0.20 0.114 0.64 -0.208 0.11
0.524 <0.00C 0.45C 0.12 0.338 0.00¢ 0.281 0.03
1
0.474 <0.00C 0.489 0.09 0.524 0.02 0.196 0.13
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1

& For categorical variables, Wilcoxon testB value are reported, n.a.,not applicable’ For groups with > 30 patients, Pearson’s
correlation coefficient an& value means are reported; for groups witBO patients, Spearman’s rho andalue are reported? expressed as
logio HIV RNA copies/ml of plasm&, pretherapeutic CD4 cell percentage and HIV RNAIfowere defined as the most recent measurement
within the six months preceding HAART initiatiohNadir CD4 cell percentage and zenith HIV RNA valweere defined as the lowest and

highest values reached during follow up, respelstivieexpressed as days x {6¢1lV RNA copies/ml of plasma.
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Table 3: Multivariate analysis of factors associated with HI'V DNA load

Unadjusted Adjusted
analysis? analysis®
Estimate [ 95% CI| P Estimate [ 95% CI] P

Model 1 (Patients with detectable HIV RNA)

Sex (Female versus Male) 0.26 [-0.10;0.63] 0.15 0.18 [-0.09;0.45] 0.17
Current HAART

(Yes versus No) 0.04 [-0.33;0.42] 0.81 0.29 [0.03;0.54] 0.03
Age®© -0.03  [-0.11;0.05] 0.42 -0.03 [-0.08:0.02] 0.17
Plasma HIV RNA 0.38 [0.23;0.53] <0.0001 0.26  [0.05;0.46] 0.02
CD4 cell count -0.11 [-0.18;-0.05] 0.002 -0.06 [-0.11;-0.01] 0.02
Cumulative viremia over 1.15 [0.53;1.78] 0.0007 0.43 [-0.25;1.13] 0.20

the last 5 years

Model 2 (Patients with undetectable HIV RNA)

Sex (Female versus Male) 0.18 [-0.08;0.44] 0.18 0.19 [-0.07;0.46] 0.15
Age®© 0.01 [-0.05;0.07] 0.68 0.02 [-0.04;0.07] 0.60
CD4 cell count 0.00 [-0.05;0.06] 0.89 0.03 [-0.05;0.06] 0.79
Cumulative viremia over 0.71 [0.07;1.36] 0.03 0.81 [0.15;1.47] 0.02

the last 5 years

2 Multivariate analysis was performed by linear regien,® adjusted for variables
included in the model,® per year, per logo HIV RNA copies/ml of plasma® per 100

cells/ul," per 10000 days x lagHIV RNA copies/ml of plasma.
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Figurelegend

Figure 1: A. The HIV DNA load in PBMCs is expressadogio copies/180 PBMCs
and presented on the basis of current and pastRIAstatus: HAART naive (untreated
patients who had never received HAART), HAART intgtion (untreated patients who had
previously been on HAART), HAART HIV RNA >= 80 cags/ml (receiving HAART with
detectable HIV RNA) and HAART HIV RNA < 80 copied/rfreceiving HAART with
undetectable HIV RNA). Bars represent median &M Values. B, C and D: the HIV DNA
load is presented as a function of the HIV RNA le@D4 cell counts and CD8 cell counts,

respectively. Pearson’s correlation coefficientsdiod P values are indicated.
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