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Abstract
Background: Low CD4+ recovery among HIV-positiveividuals who achieve virologic
suppression is common but has not been studied@mdividuals initiating treatment at CD4+

counts > 500 cells/min
Setting: United States, Africa, Asia, Europe & &raAustralia, Latin America.

Methods: Among immediate-ART participants in theaggic Timing of AntiRetroviral Therapy

trial, low CD4+ recovery was defined as a CD4+ éase < 50 cells/mhirom baseline after 8



months despite viral load 200 copies/mL. Risk factors for low recovery werneestigated with

logistic regression.

Results: 39.7% of participants had low CD4+ recgvbfale gender (OR 1.58,= 0.007), lower
screening CD4+ (OR 1.09 per 100 fewer cellsfypre 0.004), higher baseline CD8+ (OR 1.05
per 100 more cells/mip < 0.001), and lower HIV RNA (OR 1.93 per lgglecreasep <

0.001) were associated with low CD4+ recovery. ibet had a quadratic association with low
CD4+ recovery, with lowest odds occurring at Qu82mL. At lower HIV RNA levels, odds of
low recovery were elevated across levels of scngp@D4+ count, but at higher levels, odds of

low CD4+ recovery were greater among those witheloversus higher screening CD4+.

Conclusion: Low CD4+ recovery is frequent amondipgrants starting ART at high CD4+
counts. Risk factors include male gender, lowezating CD4+ cell counts, higher CD8+ cell
counts, and lower HIV RNA levels. More follow-upriequired to determine the impact of low
CD4+ recovery on clinical outcomes.
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Introduction
In the majority of HIV-positive patients treatedtiwantiretroviral therapy (ART), viral
suppression is achieved and CD4+ counts recove5a0 cells/mm™ The percentage of
patients with a low CD4+ count recovery varies lesw15% and 30% depending on the
definition used and on the time period since thet sif ART®*°. Among patients who initiate
ART at low CD4+ counts, low CD4+ recovery aftetiation of ART is associated with

increased risk for AIDS, serious non-AIDS diseases, death'' ™ Several risk factors for



failure to show a substantial increase in CD4+ t®tave been well-characterized among
patients who initiate ART at CD4+ levels < 500 sktin?. These risk factors include older age,
lower HIV RNA level, hepatitis C co-infection, ae#i hepatitis B co-infection , longer duration
of HIV infection, and lower nadir CD4+ codnt™***? Genetic factors have also been cited as
possible links to low CD4+ recovéfy*>2*  To our knowledge, the determinants of low CD4+
recovery following virologic suppression have neth studied specifically among patients who
initiate ART at CD4+ counts > 500 cells/rim

The goal of this investigation is to estimate phevalence of low CD4+ count recovery
despite virologic suppression after 8 months of A&RAong participants with HIV who initiate
ART at a CD4+ count > 500 cells/mipand to determine predictors of low recovery, tidihg
pre-ART CD4+ cell count. This will be accomplishesing participants randomized to the
immediate ART treatment group-in the Strategic Tigndf Antiretroviral Treatment (START)
trial*®, Since the number of ¢linical events in the immedART initiation group of the START
was very low, we did not have the power to evaltiaeclinical implication of low CD4

recovery.

Methods
Design.
The START trial was approved by the institutiora&liew board or ethics committee at each
participating site, and written informed consenswatained from all study participants. The
study design and baseline characteristics of paatits in START have been reported
previously>?*% In START, HIV-positive, ART-naive participantstwiCD4+ counts > 500
cells/mn? were randomized to immediate initiation of ART 2,325) or to deferred initiation

until the CD4+ count declined to 350 cells/fhon AIDS developedn(= 2,359). ART regimens



were selected by participants and their providemnfa list of approved drug combinations
derived from guidelines of the Department of Healtld Human Servicé$ Participants were
required to have two CD4+ counts > 500 cellsfatrleast 2 weeks apart within 60 days before
randomization. We refer to the first of these C@étints as the screening CD4+ and the second
as the baseline CD4+ count. In addition to CD4+amlint, CD8+ cell count, and HIV RNA
level were measured locally prior to randomizatow at 1 month, 4 months, and every 4
months of follow-up thereafter. Similar to Bakéae™ and Florence et af, low CD4+

recovery following ART initiation was defined as @Dincrease < 50 cells/iB months after
randomization despite HIV RNA 200 copies/mL at 8 months; high recovery was aeffias
CDA4+ increase 50 cells/mm among those with an HIV RNA 200 copies/mL. Those who do
not achieve large gains in CD4+ count following timéation of ART have also been referred to

as immunologic non-responders:

Satistical Analysis.

If change is measured from baseline, the relatipnshchange in CD4+ count with baseline
CD4+ count is influenced by measurement error amtlginvparticipant variability (i.e.,
regression to the me&hf® To reduce the effect of regression to the measthidying the
association of CD4+ count change (value at 8 momiihsis baseline value) with pre-ART
CD4+ count, we used two methods. The first apprased the screening CD4+ count (tfle 1
of the two pre-ART counts), which was not useddlzalate CD4+ count change, as the
predictor of change in CD4+ count and of low CDé¢avery. Based on work by Edefémye
assumed that if the correlation between baselD4&+Ccount and 8 month CD4+ count was

similar to the correlation between screening CDddnt and 8 month CD4+ count, the effect of



regression to the mean could be largely eliminatgld this approach. The bias in estimating an
association between an initial value and a charaye that initial value arises in part due to
mathematical coupling: the initial value is botk fhredictor and is part of the derived response,
and this can create bias in the estimated assatidthis can be partially avoided by using as a
predictor a second “initial” value provided thawias obtained in close temporal proximity to the
initial value from which change is measured. Thepsd approach used a method proposed by

Blomqvist’*

to estimate the association between “true” or &lispre-ART CD4+ cell count
levels (with correction for measurement error amortsterm intra-person variability) and change
in CD4+ count. The second approach has the adyafanot requiring two measurements of
pre-ART CD4+ counts for assessing change. Howéveoes require an estimate of the
reliability coefficient (ratio of between persontadal variability). In this investigation, the
reliability coefficient was estimated by the coatén of the screening and baseline CD4+
counts.

Linear mixed effects modéfswere used to analyze CD4+ differences betweenpgrou
over follow-up. Risk factors for low CD4+ count ce@ry were studied with logistic regression;
odds ratios (ORs) and 95% confidence intervals)(&is cited. Because odds ratios are not
good approximations of the relative risk when tbhecome is common, relative risks from log-
binomial and Poisson regression models are aled.ditnivariable (i.e., unadjusted) and
multivariable (adjusted) analyses were carried Astpotential baseline (pre-ART) risk factors
for low recovery, we considered age, gender, rAs@a(, black, Hispanic, white/other),
geographic location, treatment regimen, body madsx (BMI, kg/nf), co-infection with

hepatitis C, co-infection with hepatitis B, screepiCD4+ count, baseline CD8+ count, HIV

RNA level (copies/mL), baseline interleukin-6 (.pg/mL), baseline D-dimepg/mL), and



duration of time since HIV diagnosis. Geographgioa was categorized as United States,
Africa, Asia, Europe & Israel, Australia, or Lathmerica. Treatment regimen was categorized
as non-nucleoside reverse transcriptase inhidNBIRTI) + 2 nucleoside reverse transcriptase
inhibitors (NRTIS), protease inhibitor (PI) + 2 NRTintegrase inhibitor + 2 NRTIs, or other.
The great majority of participants were prescribatbfovir and emtricitabine as the 2 NRTIs.
Thus, further categorization of this class of drugs not carried out. (See supplemental table
2,http://links.lww.com/QAI/B275 in reference 13 fiurther details of the treatment regimens
used in START.) The adjusted analysis includedhai$e variables. For variables with
associations that changed between the univarialleraltivariable models, we explored
interactions among variables as possible explamad the changes. For continuous predictors,
we checked linearity against the logit functiomgsempirical logit plots: for each continuous
predictor, observations were grouped based oneseciithe predictor, and observed logits of
probability of low CD4+ recovery were plotted agaiithe mean values of the predictor within
each decile. All analyses were done with SAS diegissoftware, versions 9.4 (SAS Institute,

Cary, NC, USA).

Results
Sudy Cohort
Of the 2,325 participants randomized to the imnmteddeRT group of START, 2,063
started ART within 30 days of randomization; ofgéel,983 had a CD4+ count and HIV RNA
level at the month 8 visit, and of these, 1,884495%ad an HIV RNA< 200 copies/ml at month

8. These 1,884 patients comprise the cohort ferdhidy.



Overall, for these 1,884 patrticipants, the meaan(ird deviation) screening, baseline
and 8-month CD4+ cell counts were 709 (191), 6®8)hnd 806 (261) cell/minrespectively.
The median (25 75" percentile) number of days between screening asdlime CD4+ counts
was 21 (16, 33) days. Correlations between scrgaamd 8-month CD4+ count and between
baseline CD4+ count and 8 month CD4+ count werg,@bd 0.50 respectively.

Prevalence of Low CD4+ Count Recovery and Change in CD4+ Count Over Follow-up for
those with Low versus High Recovery

Among the 1,884 participants in the immediate ARJug who had an HIV RNA 200
copies/ml 8 months after initiating ART, 748 (39.795% CI: 37.5% to 42.0%) had low CD4+
recovery. The average change in CD4+ count frorellmesto 8 months was -93 cells/m(85%
Cl: -102 to -84) in low responders vs. +247 cellsfi95% Cl: 236 to 258) in high responders.
Following an initial increase in CD4+ cell count fow responders and a decrease in CD4+
count for high responders between month 8 and mtatlvhich we attribute to regression to the
mean, over 12 — 60 months of follow=up (mediandiaup = 3.0 years, 35and 7%' percentiles
are 2.3 and 4.1 years), the mean CD4+ count was@gmni higher in high responders than
low responders (95% CI: 207 to 249) controlling faseline CD4+, and CD4+ counts increased
more rapidly among high responders with an aveirgease of 3.3 cells/mitmonth (95% Cl:

2.9 to 3.6) vs 2.2 cells/mitimonth in low responders (95% Cl: 1.8 to 2.7) (Fegl). Thirty-six
months after initiating ART, only 17% of low resgters had CD4+ counts over 1000 cellsAnm

vs. 37% of high respondens € 0.0001 for difference).



Association of Pre-ART Screening and Baseline CD4+ Count with Change in CD4+ Count at 8
Months

Table 1 gives estimates of slopes for the regrassichange in CD4+ cell count from
baseline to 8 months on screening and baseline @BH-tount levels. The slope is positive and
not significant for screening CD4+ cell count irattiog for each 100 cell higher screening CD4+
count, the change in CD4+ count at 8 months was edls/mni greater. In contrast, as a result
of regression to the mean, for baseline CD4+ arih¢, the slope is negatively biased at -32.5
cells/mn? (95% ClI: -37.8, -27.2) < 0.001). The slope estimated with Blomqvist'snoel,
which adjusts the baseline CD4+ count for measunéereor, is similar to the slope for the
screening CD4+ cell count; +1.7 cells/h(85% ClI: -11.6, +16.9 = 0.82) for a 100 cell higher
baseline CD4+ count.

Similar to the results shown in Table 1, the uriatgrassociation between the percent
with a low CD4+ response at 8 months and scree@Déd+ cell count shows no clear

relationship i = 0.85 for trend) (Figure 2).

Univariable and Multivariable Predictors of Low CD4+ Count Recovery

Supplementary Table 1,http://links.lww.com/QAI/B2@%es baseline characteristics for
those with low and high recovery. Table 2 showsréseilts for univariable and multivariable
logistic regression models for baseline predictdieow CD4+ recovery. In multivariable
analyses, males had significantly greater oddewf@CD4+ recovery than females (odds ratio
[OR] 1.53,p = 0.007), but the association was not signifiéantnivariable analysis (OR 0.98,
= 0.47). The striking difference in the effect @ngler between univariable and multivariable

models is explained by the confounding effect o RINA — itself a strong predictor of CD4+



recovery - between females and males: the med&h {B" percentile) of log, viral load was
3.81 (3.05, 4.36) for females and 4.26 (3.69, 4f@0jnales.

In univariable analyses, black participants hadiigantly higher odds of low CD4+
recovery than white/other participants (OR 15%,0.001), and Africans had higher odds of low
recovery than participants in the United States (OR,p = 0.004). In the multivariable model,
black race was no longer significant; the assamatemained significant when African
participants were compared with participants inimged States (OR 1.6p,= 0.043). The
univariable OR for black vs. white/other was atited in the multivariable model because the
model included both race and geographic regioa.dmultivariable model excluding geographic
region but including all other variables (resultg shown), the OR for black vs. white/other was
1.34 (95% CI: 1.00 — 1.78,= 0.047).

In univariable analysis, participants treated witRl + 2 NRTIs had lower odds of low
CDA4+ recovery compared to participants treated NIRRTl + 2 NRTIs (OR 0.67p = 0.002),
but the effect was not significant in the multiedoie model. The reduced association in the
multivariable analysis is largely due to the adpestt for geographic region. Participants in the
three geographic areas with the lowest odds ofremavery (United States, Europe & Israel, and
Australia) were significantly more likely to be ated with a Pl + 2 NRTIgé; = 222.5p <
0.001 for test of homogeneity). Aside from race aedtment regimen, odds ratios for other
covariates considered were not materially modifigith the exclusion of geographic region from
the multivariable model.

Higher baseline CD8+ was associated with increased of low CD4+ recovery in both
univariable analysis (OR 1.03 per 100 more cellsippre 0.001) and multivariable analysis

(OR 1.05 per 100 more cells/mp < 0.001). Lower baseline HIV RNA level was assteil
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with increased odds of low recovery in both unigbhke analysis (OR 1.68,< 0.001) and in
multivariable analysis (OR 1.98,< 0.001). Time since HIV diagnosis was weakly asged
with odds of low CD4+ recovery in univariable arsa$y(OR 1.04 per 1-year longer= 0.011)
but not in multivariable analysis (OR 1.@¢85 0.15).

As previously described, screening CD4+ cell cauas$ not associated with CD4+
change at 8 months. Similarly, in univariable gs@l screening CD4+ was not associated with
odds of low recoveryp(= 0.85). However, in the multivariable model, loveereening CD4+
was associated with increased odds of low recof@Ry 1.09 per 100 fewer cells/minp =
0.004). This was explored further and a signifiéateraction between screening CD4+ cell
count and baseline HIV RNA level was foun—0.005 for interaction term from logistic model
when both screening CD4+ and baselingdéfVV RNA were continuous predictors for low
recovery). Figure 3 illustrates the interaction. dug those with lower baseline HIV RNA levels,
the association between screening CD4+ count amD4+ recovery at 8 months was weaker
(red bars). Similarly, we checked for an interatctbetween baseline CD8+ cell count and
baseline HIV RNA levels (Supplemental Figure 1,itipks.lww.com/QAI/B275), but the
effect of the interaction was not significant (9062).

In univariable and multivariable analysis, we irde#d a quadratic term for D-dimer,
because empirical logit plots suggested a posqildelratic association between D-dimer and
odds of low CD4+ recovery. Both analyses indicatepiadratic effect of D-dimer. From the
univariable analysis, the estimated odds of low €Betovery were lowest for D-dimer of 0.27
pg/mL (median D-dimer was 0.3@)/mL); the odds of low CD4+ recovery for the"25
percentile (0.2Z:g/mL) and 78 percentile (0.5@g/mL) of D-dimer versus 0.2iZg/mL were

6.7% and 0.7% higher, respectively. From the mattable analysis, the estimated odds of low
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CD4+ recovery were lowest for D-dimer of 0.3@/mL; the odds of low CD4+ recovery for the
25" percentile and #5percentile of D-dimer versus 0.38/mL were 11.5%% and 0.2% higher,
respectively, assuming fixed values of all otheralzes.

The empirical logit plots also suggested a posgjukedratic effect of screening CD4+
(this is also suggested by Figure 2); a quadréfiscewas found in univariable analysis (data not
shown), but the association was no longer predeat@nsidering the interaction between
screening CD4+ and viral load.

Estimated relative risks for comparison with odalgos are given in Supplementary
Table 2,http://links.lww.com/QAI/B275. Relativisks are lower than the odds ratios, but risk

factors for low recovery identified from these a/sais are similar.

Conclusion

To our knowledge, this is the first study inveatigg the prevalence and risk factors for
CD4+ recovery specifically among individuals whdiate ART at CD4+ counts > 500
cells/mn?. We showed that low CD4+ recovery after startirRjTAat CD4+ counts > 500
cells/mn? is frequent despite virologic suppression, anddier CD4+ cell counts following
ART initiation for those with low recovery comparexithose with high recovery at 8 months
persisted through 5 years of follow-up. Similaotber studies, we found that male gefd&r
lower screening CD4+ cell codfit***and lower baseline HIV RNA'**increased the odds of
low CD4+ recovery. We also found that race andgwgraphic region may be an important
predictor of poor CD4 recovery and could informdsés to identify potential genetic or
environmental etiologies. The association with eacneg CD4+ cell count was not large — for a
100 cell lower screening count the odds of low oesig was increased by 9%. In addition, we

found that the association with pre-ART screeniift€ count depends on HIV RNA level.
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Associations of low CD4+ response with screeningt€DBounts were weaker among those with
low HIV RNA levels. This interaction and lack afaognition of the impact of measurement
error and within-person variability on studies loé tassociation between change and initial value
(see below) may explain differences among studi¢mmresponders, some which identified

low baseline or nadir CD4+ count with low CD4+ reepy and some which did not.

While perhaps counter-intuitive, the finding thawer baseline HIV RNA increased the
odds of low CD4+ recovery has been reported presiét This effect may be due to prior
innate suppression of HIV replication, such thaklaf CD4 decline may have already been
achieved, blunting any additional increase. This igne with the findings that HLA-Bw4 is
associated with lower HIV RNA during natural hist@nd blunted CD4 response on cART
One other possible explanation is that patienth leiiver HIV RNA levels at entry in START
had much longer duration of untreated HIV infectvaimen compared to those with higher HIV
RNA levels. A widely held hypothesis is that HI¥saciated damage from immune activation
within lymphatic tissues leads to fibrosis that anmp T-cell homeostasis and immune recovery.
Longer duration of untreated HIV infection may wemghe process of LN fibrosis and, in part,
contribute to reduced CD4 recovery during ART e t®>’.

In contrast to most studies reporting age as &stof for low CD4+ recovely 3
353839 nossibly due to thymic senescence, we did ndtdistrong association between older age
and low CD4+ recovery. This may be because that gnajority of participants in START were
< 45 years of age.

Previous studies have not investigated inflamma&oiy coagulation markers such as IL-
6 and D-dimer. We did not observe an associatidh-6 with low CD4+ count recovery;

however, we found a curvilinear association of el with low recovery. We have previously
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reported that both markers are associated with &l load at baselinds With adjustment for
HIV viral load and other factors this associati@ngisted.

In linear regression analysis, we demonstratedsitraening and baseline CD4+ counts
had different relationships with CD4+ change froasddine to 8 months. The inverse
relationship with baseline CD4+ cell count can kel&ned by regression to the mean. When
this association was corrected for measurement ana temporal variabilify*°, the slope
estimate was nearly identical with the slope foeesning CD4+ count. This finding may prove
useful in other investigations that do not haveltixery of multiple readings for assessing the
relationship of change with initial value.

In addition to having two pre-ART CD4+ cell coutdsconsider as predictors of low
CDA4+ response, other strengths of our study arkatge sample size and the geographic and
demographic diversity of the cohort. A limitatiohour study is that we do not have sufficient
follow-up data to investigate the clinical implizais of low recovery due to the small number of
events in the immediate ART initiation group of ®BART trial'®. Longer follow-up is
required. One might presume that low CD4+ recpaenong those who initiate ART at counts
> 500 cells does not carry the same risk of motpignd mortality as those who have low
recovery after initiating ART at lower counts. lrede CD4+ counts below 500 are not
uncommon in HIV-negative individudfs Furthermore, we do not know the pre-HIV-infentio
CD4+ values, and hence the extent that “returrigalth as a reason for lack of relatively poorer
improvement in CD4+ cell count is not possible ébeimine. This issue has been less of an
issue in prior studies assessing impact from ARpatients with lower nadir CD4+ counts,
where it is more likely that there may have beemgwact from the HIV infection on the CD4+

count. Based on this, it is noteworthy that scregi@D4+ count did not predict low CD4+ count
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recovery for those with lowest HIV RNA levels. $hguggests that there may be a subgroup for
whom HIV does not impact CD4+ count and who remaiaetheir pre-HIV set-point when

ART was initiated. Conversely, the reduced oddewfrecovery for higher screening CD4+ cell
count in those with higher HIV RNA levels is noaddly explainable this way. -1t is possible
these participants may have levels below theirHidévalue, and their reduced odds of low
CD4+ recovery would reflect variation in irrecoviel@harm within the population from HIV.
Overall, our results are supportive of this intetption since a greater percentage of those with
lower screening CD4+ cell counts (and hence mqueyifrom HIV) had low CD4+

recovery. An alternative explanation is that theults Figure 3 merely reflect variation in the
populations selected. It is also possible thabfachot yet identified are associated with low
recovery and risk of disease. These include hastigefactors, and these in turn could
influence risk of clinical outcomes. Future hoshegc analyses may elucidate this issue.

In summary, low CD4+ recovery among HIV-positivaipnts is frequent even among
those who initiate ART at CD4+ levels > 500 cellsiin The large number of participants with
low recovery with early ART initiation suggests thi@ere is much we do not know about the
determinants of low recovery. The risk of morbidatyd mortality among those who initiate

ART at higher CD4+ counts and have low CD4+ recpvemains to be determined.
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Figure 1. Mean CD4+ counts (cells/rhm standard error of the man) during follow-up for
participants with high recovery (CD4+ increas&0 cells/mm 8 months after initiating ART)
vs. low recovery (CD4+ increase < 50 cells/fr@rmonths after initiating ART): All participants

had HIV RNA< 200 copies/ml at month 8.

Figure 2. Percent of participants with low CD4+aeery after 8 months by tertiles of screening

CD4+ (' of 2 pre-ART CD4+ values).

Figure 3. Percent of participants with low CD4+aeery after 8 months by tertiles of screening
CD4+ (' of 2 pre-ART CD4+ values) and baseline HIV RNA iespmL. Samples sizes are

indicated for each subgroup.
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Table 1. Change in CD4+ Cell Count from Baseline to 8 Months Per 100 cells/mm?®
higher in Screening and Baseline CD4+ Count Levels

Predictor Estimate S.E. 95% ClI p-value
Screening CD4" (cells/mm?®) 2.1 2.8 (-3.4,7.7) 0.45
Baseline CD4" (cells/mm?®) -32.5 2.7 (-37.8,-27.2) <.001
Baseline CD4"(Blomqgvist Estimator) 1.7 7.3 (-11.6,16.9) 0.82
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Table 2. Univariable and Multivariable Odds Ratios for Low CD4 Recovery.

Univariable Multivariable

Risk Factor OR (95% CI) p-value OR (95% CI) p-value
[Age, OR per 10 years higher 1.06 (0.97 - 1.16) 0.23 1.10 (0.98 - 1.24) 0.11
Female 1.00 (ref.) 1.00 (ref.)
Male 0.93(0.75 - 1.14) 0.47 1.53 (112 - 2.10) 0.007
Race

White/Other 1.00 (ref) 1.00 (ref.)

Asian 1.28 (0.89 - 1.83) 0.18 1.12 (0.33 - 3.78) 0.86

Black 151 (1.22-1.87) <.001 1.08 (0.73 - 1.59) 0.70

Hispanic 1.17 (0.88 - 1.55) 0.27 1.28 (0.90 - 1.81) 0.17
Geographic Location

United States 1.00 (ref.) 1.00 (ref.)

Africa 1.70 (1.19 - 2.44) 0.004 1.62 (1.01 - 2.58) 0.043

Asia 1.26 (0.79 - 2.01) 0.33 1.27 (0.34 - 4.81) 0.72

Europe & Israel 1.02 (0.72 - 1.44) 0.92 1.03 (0.68 - 1.58) 0.88

Australia 1.09 (0.57 - 2.07) 0.80 1.09 (0.52 - 2.27) 0.82

Latin America 1.17 (0.82 - 1.67) 0.38 1.15 (0.75 - 1.76) 0.52
Treatment Regimen

NNRTI + 2 NRTIs 1.00 (ref.) 1.00 (ref.)

Protease Inhibitor + 2 NRTIs 0.67 (0.52 - 0.86) 0.002 0.78 (0.59 - 1.04) 0.09

Integrase Inhibitor + 2 NRTIs 0.72 (0.44 - 1.17) 0.18 0.90 (0.52 - 1.56) 0.70

Other 2.80 (0.25 - 30.99) 0.40 1.52 (0.09 - 25.75) 0.77
Body Mass Index, OR per kg/m? higher 0.99 (0.98 - 1.01) 0.55 0.98 (0.96 - 1.00) 0.08
Hepatitis C Co-infection 1.06 (0.64 - 1.75) 0.84 0.99 (0.55 - 1.76) 0.96
Hepatitis B Co-infection 1.60 (0.95 - 2.72) 0.08 1.45 (0.79 - 2.67) 0.24
Screening CD4+, OR per 100 fewer cells/mm® 1.00 (0.95 - 1.04) 0.85 1.09 (1.03 - 1.15) 0.004
Baseline CD8+, OR per 100 more cells/mm?® 1.03 (1.02 - 1.05) <.001 1.05 (1.03 - 1.07) <.001
Baseline HIV RNA copies/mL, OR per log;, lower 1.68 (1.50 - 1.87) <.001 1.93 (1.68 - 2.22) <.001
Baseline IL-6 pg/mL, OR per log, higher 1.01(0.91-1.12) 0.89 1.07 (0.95 - 1.20) 0.28
"Baseline log, D-dimer ug/mL 1.25(1.03-1.52) 0.021 1.27 (1.03 - 1.57) 0.028
"Baseline (log, D-dimer pg/mL)? 1.09 (1.02 - 1.17) 0.013 1.11 (1.03 - 1.19) 0.006
Time since HIV diagnosis, OR per 1 year higher 1.04 (1.01 - 1.07) 0.011 1.03 (0.99 - 1.06) 0.15

Low Recovery: Initial CD4 Recovery < 50 cells/mm® 8 months after initiating ART

High Recovery: Initial CD4 Recovery > 50 cells/mm?® 8 months after initiating ART

(OR: odds ratio; 95% CI: 95% confidence interval.

"Considering both the linear and quadratic regression coefficients in the adjusted model,the OR associated with a doubling of D-dimer from 0.323 (median) to 0.646 is 1.003. In
the model with adjustment for other covariates and only a linear term for D-dimer, this OR was 1.01
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