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Abstract

The aim of this meta-analysis study was to evaluate the relative risk of death or AIDS-defining events
associated to CD4* guided treatment interruption in patients with chronic HIV infection.

A search was conducted using PubMed and Cochrane Library; key words for PubMed were: “antiretroviral
therapy and interrupt*” in the full papers from January 1, 2000 up to and including December 31, 2007. To
limit the publication bias, clinical trials performed on the topic of the meta-analysis were searched also
on http:/lwww.clinicaltrial.gov. Inclusion criteria of studies were: starting a CD4* guided interruption of
HAART in HIV chronically infected patients with CD4* cell count > 350 cellsimm?, age > 13 years old, and
absence of concomitant use of inmunomodulatory drugs. Using a conservative approach, to be included
in the meta-analysis, studies had to have a follow up period > 100 person years to minimize the bias of a
too short observation time. The studies were classified into two categories: randomized clinical trial (one
arm stops therapy and other arms continues HAART) and cohort studies. For each study measures of
effect (hazard ratio or incidence rate ratio) were reported, when available, uncorrected and corrected for
potential confounders. Publication bias was assessed graphically through funnel plot. Pooled relative
risk and pooled risk difference were calculated by use of a random effects model following the DerSi-
monian-Laird method. Observational studies were considered separately and the incidence of primary
endpoint was evaluated in each study and the cumulative incidence was calculated.

Of the 555 full papers found, all abstracts were screened and 58 full text articles for potential inclusion were
retrieved and 18 were retained (seven randomized clinical trials and 11 observational studies). In randomized
clinical trials, the meta-analysis showed that the pooled relative risk of AIDS-defining event or mortality was
2.50 (95% CI: 1.87-3.34; p < 0.001); the pooled risk difference of AIDS-defining event or mortality was 0.02
(95% CI: -0.01-0.05; p = 0.168). The respective values corrected for latest CD4* value were 1.77 (95% ClI:
1.29-2.42; p < 0.001) and 0.01 (95% CI: —-0.01-0.02; p = 0.37). The pooled relative risk of death was 1.8 (95% CI:
1.18-2.77; p = 0.007), and the corresponding pooled risk difference was 0.01 (95% ClI: 0.001-0.012; p = 0.03).
The risk of death resulted to have increased in patients that interrupted treatment; the corresponding value
of risk difference was significant, although it was low (one extra death per 100 person years). Considering
that a separate analysis corrected for the latest CD4* value was not feasible for this endpoint, and that mor-
tality rates in HIV-infected patients are inversely correlated with the CD4* count, the value reported is ex-
tremely conservative. In cohort studies, the cumulative incidence of deaths or AIDS-defining events in the
five studies with follow-up > 100 person years, was 0.77 (95% CI: 0.37-1.42 events per 100 person years),
ranging in different studies from 0 to 3.2 events per 100 person years. This meta-analysis suggests that in
patients undergoing a treatment interruption, there is an increased risk of developing AIDS or death, and that
this risk is decreased if a relatively high CD4* threshold is chosen to reinitiate the treatment, while the risk
difference does not reach statistical significance. (AIDS Rev. 2008;10:236-44)
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|ntroduction

The widespread use of antiretroviral therapy has re-
duced the morbidity and mortality among individuals in-
fected with HIV', although the current antiretroviral drugs
cannot eradicate infection and a lifelong antiretroviral
treatment is required to control virus replication. It is fre-
quent that patients periodically interrupt their treatments?;
this might happen for many reasons such as drug toxicity,
intercurrent illness, after pregnancy, virologic failure, and
patient choice®®. The use of treatment interruption has
been considered as an alternative strategy to continuous
suppression of the plasma viral load to treat HIV-infected
patients by maintaining an adequate CD4* cell count dur-
ing periods off therapy (CD4* guided treatment interrup-
tion)®%. However, the threshold chosen to restart the an-
tiretroviral therapy is controversial. A relatively high CD4*
cell count threshold (400 cells/mm?3) is chosen by some
scientists'®, whilst others tend to choose a lower value
(250 cells/mm?)16.1721 Many of the studies that evaluated
the effect of CD4* guided treatment interruption involve a
small number of patients and have a short follow-up.

The aim of this meta-analysis study was to evaluate the
relative risk (RR) and the risk difference (RD) of death or
AIDS-defining events associated to CD4* guided treat-
ment interruption in patients with chronic HIV infection.

Methods

A search was conducted using PubMed and Cochrane
Library. The Medical Subject Headings were developed
in collaboration with an experienced medical librarian. Key
words anywhere in the text for PubMed were: “antiretrovi-
ral therapy and interrupt™ in the full paper from January
1, 2000 up to and including December 31, 2007. The
search was limited to human studies with full manuscript
published in English; abstracts presented at conferences
were excluded due to lack of complete peer-reviewed
information.

To limit the publication bias, clinical trials (ongoing and
closed) performed on the topic of the meta- analysis were
searched also on http://www Jgllnlcaltrlal f aeh re-
trieved article a manual res tj’a&&)q@u
formed. Inclusion criteria of stud|es were: startmg a CD4+
guided interruption of HAART in Irlé( a{}[efd:t@lr
patients with a CD4* cell count > O cells/mm?3
> 13 years old, and absence of
nomaodulatory drugs. Usmé}/\é
be included in the meta-analysis for primary endpoint,
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Published studies were evaluated by 2-3 independent
readers according to the CONSORT algorithm?? for ran-
domized clinical trials and the STROBE statement®® for
cohort studies. Papers were independently evaluated by
two authors (Seminari and De Silvestri), and in the pres-
ence of discordance in scoring, the final judgment was
obtained after a discussion with a third author (Tinelli).
Cohen statistics kappa was calculated to evaluate the
inter-evaluator agreement. The literature search process
is illustrated in figure 1.

The studies were classified into two categories: random-
ized clinical trials (RCT) where one arm stops therapy and
other arms continues HAART, and cohort studies.

The main outcome was the occurrence of AIDS-defining
events and/or mortality. Secondary outcomes were the
occurrence of HIV-related, non AIDS-defining events.

Among studies conducted on the same cohort of pa-
tients, the most recent was retained for analysis.

Statistical analysis

For each study, measures of effect (hazard ratio or in-
cidence rate ratio; HR or IRR) were reported, when avail-
able, uncorrected and corrected for potential confound-
ers. Publication bias was assessed graphically through
funnel plot. Heterogeneity was assessed through the Co-
chran’s Q test and measured through the 12 index pro-
posed by Higgins and Thompson that can be interpreted
as the percentage of the variability due to true heteroge-
neity, that is, to inter-study variability®*. Pooled relative risk
and pooled risk difference were calculated by use of a
random effects model following the DerSimonian-Laird
method because this model incorporates the heterogene-
ity between studies in the analysis.

Observational studies were considered separately and
the incidence of primary endpoint was evaluated in each
study and the cumulative incidence was calculated. A “p”
value less than 0.05 indicated a significant difference that
was unlikely to have arisen by chance and this was used
as the cutoff value for significance in our study.

Reporting of this meta-analysis follows the QUORUM
guidelines?. Since no individual and identifiable patient
data Were used, approval by a research ethical committee

C depays gessary, we contacted authors
of studi or cla tions. Data were analyzed using

Stﬁta sfansncal software version 9.0.

Results

ten permission

A total of 555 full papers were found, all abstracts were
d 58 full text articles for potential inclusion
were retrleved and 18 were retained (seven RCT and 11

qbseryational) 621, 27 8 Of the abstraots 497 were exclud-
ehbo th ria. Among
TC cluded for
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Figure 1. Details of the literature search. *Follow-up > 100 person years.

various reasons such as the absence of clinical/labora-
tory data, absence of the 350 cells/mm?® CD4* threshold
at treatment interruption, duplicated publications, use of
immunomodulatory agents, and/or treatment on continu-
ous therapy arm was different from HAART.

Studies were conducted mainly in Europe (three in Italy,
four in Spain, three in France, one in the Netherlands), one
was in the USA, one in Argentina, and one in Thailand;
four were collaborations (one study was conducted in
Cote d’lvoire in collaboration with French Institutions, two
were conducted mainly in Thailand in collaboration with
the Netherlands and Australia, and one was a multicenter
study /in which patients were recruited from North and
South America, Europe, Afriga,and

The 18 studies included 4/370) pat @lﬁl)lt@tfmmhﬁte{al.]61|catlon

the therapy, and 3,173 patients that contlnued antiretrovi-

ral therapy. q ce
Publication bias was evaluated roug Lflunne

(Fig. 2), which shows that the or|t dles sh0W|lg

a small risk difference hatl\dl b %q@éEl@

possible due to small sample size. At the top and in the
bottom right of the graph there are the two P
enrolled a greater number of patients, both showmg
greater risk difference, but with a different grade of preci-
sion. We ¢
studies sho

©PermanyeErPu

Randomized clinical trials

In RCT, participants on treatment interruption were com-
pared to participants on continuous treatment. The goal
of treatment interruption was to maintain the CD4* count
above a particular level, which varies among the different
studies, and to evaluate the safety of this approach. The
characteristics of RCT are listed in table 1.

A total of 3,409 patients were enrolled in the CD4*
guided treatment interruption arm, while 3,173 patients
were enrolled in the continuous treatment arm.

DS-definin eve ts or mortality

The incidence rate ot primary endpoint was evaluable

pIotr DWZ@%@?B@ raJ%ported an increased incidence of

new, AIDS-defining events or death for any cause in pa-

\\fiehis i e @@tr tﬁx&t@ﬂﬁon arm compared to those

in the contlnuous therapy arm; the event rate was 3.3 vs.

|§ person years, respectively, and the corre-
sponding HR was 2.6 (95% Cl: 1.9-3.7; p < 0.001). After
orrijnon for both latest HIV RNA level and latest CD4*
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Figure 2. Funnel plot. RD: risk difference; 1/SE: 1/standard error.

disease was 1.8 (95% Cl: 1.1-2.9), and after correction for
both latest HIV RNA level and latest CD4+ count, the cor-
responding value was 1.2 (95% Cl: 0.7-2.2). The HR for
serious opportunistic disease was 6.6 (95% Cl: 1.5-29.1;
p = 0.01).

In the Trivacan study?', conducted in Cote d'lvoire, mor-
tality was not statistically different between the continuous
therapy and CD4 guided interruption groups (IRR: 0.48;
95% CI. 0.01-4.91; p = 0.57), although the overall severe

Table 1. Randomized clinical trials

morbidity (for which the following diseases were included:
bacterial diseases, esophageal, oropharyngeal and vagi-
nal candidiasis, isosporiasis) was greater in the treatment
interruption arm and led to premature discontinuation of
the trial (HR: 2.58; 95% Cl: 1.35-4.95; p = 0.0042). In this
study, the most frequent causes of severe morbidity were
invasive bacterial diseases, oral candidiasis, and tuber-
culosis, all diseases being one of the major groups of
infectious diseases in HIV-infected adults in sub-Saharan
Africa (Anglaret, AIDS 2003). After correction for CD4*
updated value, the HR of severe events (death or WHO
grade 3 or 4) was 2.14 (95% Cl: 0.95-4.81; p = 0.066;
personal communication by authors).

Absence of serious events due to HIV infection was
reported in the Staccato trial® (two deaths, one for each
arm, which were not related to HIV). However, this study
was not powered to detect differences in mortality or in
the incidence of AIDS-defining conditions. No new AIDS
events or death were recorded in the other studies eval-
Uated7'9’10‘15.

Among the four studies with follow-up > 100 person
years included in the meta-analysis, the incidence rate of
AIDS or death was 1.8 per 100 person years (95% ClI:
1.5-2.0); in the treatment interruption arm, the incidence
rate was 2.4 per 100 person years (95% Cl: 2.0-2.7), and
in the continuous treatment arm the incidence rate was
1.0 per 100 person years (95% Cl: 0.8-1.3).

Reference Setting Patients Treatment Control ~ CD4+ threshold to  Incidence rate Total
(n) interruption (n) reinitiate therapy ~ (per 100 follow-up
(n) (cellimm?) person years)  (person years)
El-Sadr'” Multicenter (North 5,472 2,720 2,752 250 33Tl 3,700TI
and South 1.3 control 3,700 control
America, Europe,
Africa, Asia)
Ananworanich® Multicenter 430 284 146 350 02Tl 484 Tl
(Thailand, 0.4 control 262 control
Switzerland,
Australia)
Krolewiecki® Argentina 36 20 16 350 0Tl 18 Tl
N _l: h . b | . . b 0 control 15 control
Maggiolo™ Italy O pa rl-g O t | % p u | gatl O n IJ(-)] ay gTI 4TI
. 0 control 21 control
oo wieme  TEPIRAAUCEG; 0T phgtocopying on o1
(Netherlands, 0 control 23 control
Thailand, i ' ' ' '
Without the prior written permission
Danel*" Cote d'lvoire 326 216 110 250 176 Tl 341 Tl
. 6.7 control 175 control
. | of the publisher
Ruiz™ Spain 100 101 0Tl 84Tl
0 control 186 control

=@ Permanyer Publications 2010
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Reference RR % Weight
(95% ClI)

[17] 2.58 (1.85,3.60)  76.1

(61 —.,_Q 0.51(0.03,8.16) 11

[21] €{F 2.41(1.31,442) 228

[15] (Excluded) 0.0

Overall (95%) Cl &> 2.50 (1.87,3.34)

0.0323 1 30.87

RR

Figure 3. A: Pooled relative risk (RR). B: Pooled risk difference (RD).

*Reference [15] was automatically excluded as no events were reported.

Meta-analysis of the studies with a follow-up of > 100
person years showed that the pooled relative risk of
AIDS-defining event or mortality was 2.50 (95% CI: 1.87-
3.34; p < 0.001, using DerSimonian-Laird random effects
method), (Q statistics for heterogeneity = 1.31; DF = 2;
p = 0.52; 17 = 0); the pooled risk difference of AIDS-
defining event or mortality was 0.02 (95% CI: -0.01-0.05;
p = 0.168, DerSimonian-Laird random effects method),
(Q statistics for heterogeneity = 35.11; DF = 3; p < 0.001;
1>=91.5%; 95% Cl: 81.3-96.1%) (Fig. 3). This difference is
small in size and is not statistically significant; heterogene-
ity was observed, possibly due to the effect of small studies
or to the effect of different CD4* thresholds chosen.

The pooled relative risk risk of AIDS-defining event or
mortality corrected for the latest CD4+* value was 1.77
(95% Cl: 1.29-2.42; p < 0.001, DerSimonian-Laird ran-
dom effects method), (Q statistics for heterogeneity = 0.82;
DF = 2: p = 0.66; I> = 0), the pooled risk difference of
AIDS-defining event or mortality corrected for the latest
CD4+ value was 0.01 (95% CI: -0.01-0.02; p = 0.37, Der-
Simonian-Laird-random effects), (Q statistics for heteroge-
neity = 10.59; DF=3; p = 0.014; I? = 71.7%; 95% ClI:
19.5-90%) (Fig. 4).

The pooled relative risk ofNe@tthaam c@jsa: b\]i&[@u berﬁaatﬂ&amalmra o

(95% CI: 1.18-2.77; p = 0.007, DerSimonian-Laird random

effects method), (Q statistics for h @ U:((gﬁg Q{E
=2;p =0.66; I? = 0), and the corres mng poole
difference was 0. 01 (95% Cl: 0,001-0.012; 0.03
Simonian-Laird random ethlst Jﬁ
heterogeneity = 3.09; DF = 3; p = 0.38; I> =
Cl: 0-85.1%). A sensibility analysis was perf
ing the cause of death as AIDS or non AIDS-r
percentage of causes of death classified as “unknown” in

2. 9% 95%

s ermanyearpub

B s S RE g

Reference RD
(95% Cl)

% Weight

(171
6]

[21]
[15]

0.03(0.02,0.04) 312
-0.00 (-0.02,0.01) 29.8

_._ 0.14 (0.06,0.22) 10.4

0.00(-0.02,0.02) 28.6

Overall (95% CI) 0.02 (-0.01,0.05)

T T 1
-0.220702 0 0.220702

vacan study two causes of death were classified as un-
known. The causes of death classified as unknown were
thus considered as 0, 50, or 100% AIDS-related and suc-
cessively as 0, 50, or 100% non AIDS-related.

The pooled relative risk of deaths due to AlDS-related
disease, considering 0% of deaths classified unknown as
AIDS-related, was 1.53 (95% ClI: 0.4-5.8; p = 0.5, DerSi-
monian-Laird random effects method), (Q statistics for
heterogeneity = 0.14; DF = 1; p = 0.71; 1 = 0), and the
corresponding pooled risk difference was 0.001 (95% Cl:
-0.001-0.002; p = 0.6, DerSimonian-Laird random effects
method), (Q statistics for heterogeneity = 0.95; DF = 3;
p = 0.81; 12= 0); considering 50% of deaths classified
unknown as being AlDS-related, the corresponding pooled
relative risk and pooled risk difference were 2.4 (95% Cl:
0.91-6.54; p = 0.08, DerSimonian-Laird random effects
method), (Q statistics for heterogeneity = 0; DF = 1; p =
0.96; 1= 0), and 0.003 (95% CI: -0.0003-0.005; p = 0.08,
DerSimonian-Laird random effects method), (Q statistics
for heterogeneity = 0.79; DF = 3; p = 0.83; 1= 0); con-
sidering-100%-of deaths.classified-unknown.as-AlDS-re-
lated, the corresponding pooled relative risk and pooled

difference were 3.31,(95% Cl: 1.38-7.93; p = 0.007,
b@ffeots method), (Q statistics
for heterogenelty =0.05 DF = 1; p = 0.81; I°= 0) and

W 008; p = O 01; DerSimonian-Laird
random effect Q statlstlcs for heterogeneity =
DF = 3; p = 0.48; 2
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ated E?hep L’gla’t?%oman Laird random effects method), (Q statistics

for {terogeneny 2.27,DF = 2. p=0.32; I2— 11.9;95%

ations:d0 G



Elena Seminari, et al.:

A

Reference RR
(95% Cl)

% Weight

176 (1.24252) 785
051(0.038.16) 1.3

171 D

e 1

[21] —D— 1.92(0.96,3.87) 20.3

[15]" ! (Excluded) 0.0

Overall (95%) ClI <> 1.77 (1.29,2.42)
0.03238 1 30.87

RR

CD4+ Guided Treatment Interruption Meta-Analysis

Reference RD % Weight
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Figure 4. A: Pooled relative risk (RR) adjusted for the latest CD4+ value. B: Pooled risk difference (RD) adjusted for the latest CD4+ value.
*Reference [15] was automatically excluded as no events were reported.

Laird random effects method), (Q statistics for heteroge-
neity = 2.21; DF = 3; p = 0.53; I>= 0); considering 50%
of deaths classified unknown as non AIDS-related, the
corresponding pooled relative risk and pooled risk differ-
ence were 1.60 (95% Cl: 1.0-2.56; p = 0.05, DerSimonian-
Laird random effects method), (Q statistics for heteroge-
neity = 1.38; DF = 2; p = 0.5; 1= 0) and 0.004 (95% ClI:
-0.001-0.09; p = 0.1, DerSimonian-Laird random effects
method), (Q statistics for heterogeneity = 2.72; DF = 3; p
= 0.44; 1 = 26.5%; 95% CI: 0-92.4%); considering 100%
of deaths classified unknown as non AIDS-related, the
corresponding pooled relative risk and pooled risk differ-
ence were 1.8 (95% Cl: 1.15-2.82; p = 0.01, DerSimonian-
Laird random effects method), (Q statistics for heteroge-
neity = 1.14; DF = 2; p = 0.57; 1= 0) and 0.005 (95% Cl:
-0.001-0.01; p = 0.08, DerSimonian-Laird random effects
method), (Q statistics for heterogeneity = 3.24; DF = 3; p
=0.35; 1°=7.4%; 95% Cl: 0-85.8%).

Other events non AIDS-defining

A formal meta-analysis both of HIV-related
defining events or drug-rela q@afe t
formed because data relative to these outcomes were

af E‘bilﬁ?esp u

Cl: 20.5-26.1) and 11.9 per 100 person years in the con-
trol group (95% Cl: 9.4-14.9)810.1521 The incidence of
antiretroviral syndrome was 3.4 per 100 person years
(95% Cl: 2-5)8.1015,

Drug-related side effects were reported as comparable
in the two arms (19.1 per 100 person years in the con-
tinuous treatment arm versus 17.3 in the treatment inter-
ruption arm?!, with a frequency of more than 2% in each
group®) or slightly lower in the treatment interruption arm
(1.5 per 100 person years in the continuous treatment arm
versus 5.4 in the treatment interruption arm*®, or increased
in the treatment interruption arm (65 vs. 44% of patients)’.
The cumulative incidence of drug-related events was 13.5
events per 100 person years in treatment interruption
group (95% Cl: 12-16) and 15.1 in the control group (95%
Cl: 12.4-18.3)67.9.10.1621

Quality assessment

Cohen’s-kappa-was-equal-t0-81% (95% Cl:-77-85%),
indicating an optimal inter-evaluator agreement. Title and
bﬁtract were correctl ported Participants, interven-
E}) Q@I&&mgm@% Etives (except one)'®, and out-
come (except one)” were clearly defined in all studies.

heterogeneously reported only i %\g n was not available in two stud-
cluded in this analysis. The HIV-r ) aEedggvergsg%%% Qr les TRandor?gir’qﬂ?@ne’rhodoIogy was variously speci-

antiretroviral

vided into non AIDS-defining, @nd a
syndrome. FthOU% L[

Events considered as HIV-related, non AIDS- defrnrng
were fever with no focus, malaria, popular pr ' r e

zoster?!, oral and genital candidiasis, thrombocytopenr
and rreuropathé61015 The cumulative incidence of HIV

related, no
in er@g t

100 person

D

DIIOT \\sBh

fied ng the studies; two studies well defined all pro-
%@ Qd'lémﬁsd@ﬁred the method used for
random allocatron sequence, but no method is reported
IIocatiorr concealment and implementation”.

e remarnrng studies gave random and little information
Qn t err randomization processes. Statistical methods
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Table 2. Cohort studies

Reference Setting Patients (n) CD4+ threshold to Incidence rate Total follow-up
reinitiate therapy (per 100 person (person years)
(cell/mm?3) years)
Giuntini® Italy 74 350 0.8 131
Mussini'? [taly 139 350 0.5 212
Pogany'™ Netherlands 46 350 0 38
Thiebaut® France 57 300 0 43
Sungkanuparph® Thailand 99 250 0 76
Tarwater™ us 105 200 0 321
Molina-Pinelo?” Spain 39 350 0 34
Skiest'® us 167 250 3.2 248
Pellegrin' France 57 200 0 53
Fernandez Spain 46 300 0 81
Guerrero®®
Mata™ Spain 141 350 0 392

study did not report data on patient recruitment'®, and one
paper did not summarize primary and secondary end-
points’.

Cohort studies

In cohort studies, efficacy and safety in CD4+ guided
treatment interruption were evaluated in uncontrolled,
single-arm, concurrent studies®''-14.16.18.20.27.28 " gxcept for
one study that used a mixed cohort, partially concurrent
and partially non-current’™. The characteristics of cohort
studies are listed in table 2. A total of 970 subjects were
enrolled.

AIDS-defining event or mortality

The cumulative incidence of deaths or AlDS-defining
events in the five studies with follow-up > 100 person
years was 0.77 (95% ClI: 0.37-1.42 event per erson
years), ranging in different @e omL0(h
per 100 person years. In the mlxed cohort study, no

deaths or new AIDS-defining ev ﬁ%mtlate g?ﬁT@r *"’F@’[@W

study'® with the lowest threshol ment
(CD4* < 250 cells/mm?3) show cidence of AIDS-
defining illness or mortalityVof | b} 1(%1 bersphl yéafs

(95% Cl: 1.39-6.36), while in the remaining studies, where

the threshold to resume therapy was > 350 C@sf/ntﬁehep

incidence was lower.
The cumulative incidence of death was 0.46 per 100

R anyer?

of death w

3 \&nQU

Wit r%tfﬁ'é' e"

al."® (classified as four non AlDS-related and one pos-
sibly AIDS-related) and one by Giuntini, et al. (classified
as non AIDS-related).

Other events not AIDS-defining

Events were divided in HIV-related (i.e. oral candidiasis,
herpes zoster, thrombocytopenia) and antiretroviral syn-
drome. The cumulative incidence of HIV-related events
was 3.89 per 100 person years (95% Cl: 2.99-4.98), and
the cumulative incidence of antiretroviral syndrome was
1.11 per 100 person years (95% Cl: 0.66-1.76).

Quality assessment

Cohen’s kappa was equal to 70.1% (95% CI: 65-75%),
indicating a good inter-evaluator agreement. Three pa-
pers’1619 gave inadequate information on the setting,

at|on .and relevant dates. Only one paper? sufficient-
b @E}fd@ @Verbceaddress potential sources of
bias; none described how the sample size was deter-
1920 gave no information or inad-
he number of individuals at each
ble, examined for eligibility, con-
%@&tudy completing follow-up
and analyzed) and three studies'®'*16 gave information

s for nonparticipation at each stage. All stud-
ies gav c araoterlstlcs of study participants and reported

%Oj up lengths, Three studles11 1619 reported information

. Iqle ta the ma-
fi st @GFT 4 Ve remse esti-

quate mform
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mates. All studies gave good information on study design,
inclusion criteria, and the source and methods of selection
of participants. They clearly defined outcomes, exposures,
and confounders and gave source of data and details on
measurement, reporting the number of outcome events.

Discussion

A formal meta-analysis was performed for primary
endpoint in RCT, where an increase in the risk of severe
events (serious opportunistic disease and death) in pa-
tients who had interrupted treatment compared with
patients who continued their antiretroviral therapy was
observed. After correcting for the latest CD4* value, the
relative risk was lower, although an increased risk re-
mained significantly associated to treatment interrup-
tion.

The pooled risk difference or attributable risk, that is
the expression of the difference in outcome between the
arms that can be ascribed to the difference in treat-
ment, was of a small size which did not reach statistical
significance. In particular, two extra patients out of 100
patients followed up for a year will develop a serious
adverse event if the treatment interruption group is com-
pared with the treated group; after correction for latest
CD4+ value, the pooled observed risk difference was
further reduced.

In cohort studies, the cumulative incidence of primary
endpoint was lower than that observed in RCT. Despite
the bias in cohort studies when compared with RCT (which
include the absence of a control group, randomization,
and of standardized methods in diagnosis), the relatively
high number of patients included in the analysis and the
long follow-up time made the observed data relevant.

In particular, both RCT and cohort studies highlight that
the risk of AIDS defining events and/or death seems to be
greater the lower the CD4* threshold chosen to reintro-
duce the antiretroviral treatment. Specifically, the
RCT'2" and observational studies'® that report the great-
est incidence of opportunistic diseases or deaths are
those which have chosen a lower CD4* threshold to reiniti-
ate the treatment (< 350 cells/mm3).

The inverse association ©of the absolute

count with short-term risk i@rrpr@(rs 69

AIDS has been demonstrated in naive pat|ent529 Al-
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death per 100 person years). Considering that a separate
analysis corrected for the latest CD4* value was not fea-
sible for this endpoint, and that mortality rates in HIV-in-
fected patients are inversely correlated with the CD4*
count®', the value reported is extremely conservative. A
separate analysis was performed to evaluate the role of
AIDS and non-AIDS causes of death, but the results were
biased by the high percentage of death from unknown
cause (observed mainly in the SMART trial). Therefore it
was not possible to assess if the increased mortality ob-
served was attributable to AIDS or non-AIDS causes.

To fully evaluate the aspects of treatment interruption,
HIV-related, non AIDS-defining events and drug-related
side effects were evaluated separately, although a formal
meta-analysis was not performed due to the heteroge-
neous nature of reports on these topics. The HIV-related,
non AIDS-defining events were increased in patients inter-
rupting treatment (this analysis was not corrected for latest
CD4*). The analysis did not show a difference in term of
drug-related toxicity due to antiretroviral therapy, although
the data reported in papers on this issue are fragmentary.
As it has been recently reported that laboratory abnor-
malities due to antiretroviral therapy can be associated
with increased mortality®, further studies to evaluate the
long-term risk of toxicity are advocated.

This meta-analysis suggests that in patients undergoing
a treatment interruption, there is an increased risk of de-
veloping AIDS or death, and that this risk is decreased if
a relatively high CD4* threshold is chosen to reinitiate the
treatment. The risk difference is low, though, and the clin-
ical significance of this low risk attributable should be
balanced by the potential toxic effects induced by HAART,
even if only few data are available on the long-term toxic-
ity of antiretroviral regimens, and on the impact that these
adverse events might have on morbidity and mortality.

Recently, the initiation of antiretroviral therapy at a high-
er CD4* value (> 500 cells/mmd) than that suggested by
the guidelines has been advocated on the basis of the
results of the SMART trial®, this meaning that patients
would be advised to initiate the antiretroviral therapy ear-
ly in the course of HIV infection. As patients frequently
interrupt-their-antiretroviral therapy-for-numerous.reasons
such as toxicity, poor adherence, concomitant disease,
&%353435 and adherenaa to treatment still remains an

&@MQUB ma% r@, further studies are recom-

mended to better understand when and how to initiate,

though naive patients with a re‘a%g %@q pﬁ%@k@qﬁy gerapies that only in few cases will
count (500-650 cells/mm?) also w a raise of last litelong wi |n rruptions. In planning these stud-

AIDS or death compared wﬁhiiatleia ith CD4* cell
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ence is low: rate of AIDS or death 1.54 per 100 person

years (95% Cl: 1.22-1-86), risk of death al%qtom@ep

100 person years (95% CI: 0.10-0.34)%,
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