
LETTERS TO THE EDITOR

HIV-1 Viral Load After
Leukodepletion

To the Editor:

More than 40 million people are
infected with HIV, the causative agent of
AIDS, and more than 95% of them are in
developing countries. The screening of
donated blood and education about the
danger of unprotected sex were the main
factors to herald the explosion of the HIV
pandemic. The serology-based screening
of donated blood is not 100% risk-free,
however. This is because antibodies
against HIV are not seen in serum im-
mediately after exposure; it may take up
to 8 weeks, the ‘‘window period,’’ before
they are seen.1 In this window period, the
viremia is high and then drops as the
cytotoxic CD8 T lymphocytes develop
and an individual viral load set point is
reached during chronic infection. Viral
set points differ greatly among individ-
uals and are used to predict disease
progression.2

The danger of HIV being trans-
mitted through blood transfusion during
the window period is practical. In the
United Kingdom, the statistical projec-
tions of potential window period–infected
donations suggest an occurrence of ap-
proximately 1 in 2.5 million.3 It is esti-
mated to be higher in South Africa,
where it ranges from 1.1 to 3.9 per
100,000 units, with a likely estimate of
2.2 per 100,000 units.4 The first advance
in this regard was the inclusion of P24
viral antigen screening, which has been
shown to reduce the diagnostic window
of HIV infection by 6 days compared
with the use of a ‘‘third-generation’’ anti-
HIV enzyme immunoassay alone.5 The
second advance was the screening for
viral RNA by reverse transcriptase poly-
merase chain reaction (RT-PCR) in pooled
blood samples. The risk of HIV trans-
mission can be further reduced 45% to
72% by nucleic acid amplification tech-
nology (NAT) screening.6 In the United
States, NAT has reduced this risk of HIV
transmission through blood donation to

approximately 1 in 1,900,000.7 The
technology of RT-PCR is expensive,
however, and cannot be used in develop-
ing countries, where the largest bulk of
HIV incidence is concentrated. For such
countries, some researchers have advo-
cated the use of white blood cell (WBC)
filters to reduce the likelihood of trans-
mission of infective agents, such as
cytomegalovirus (CMV), HIV, and Leish-
mania.8 The principle of the WBC
filtration (leukodepletion) is based on the
assumption that HIV and other intracellu-
lar infective agents reside in CD4 T
lymphocytes and macrophages. Blocking
these reservoirs of infective agents from
transmission to blood recipients would
decrease the load of transfused agents, and
this might reduce the infectivity of blood
and blood products, especially in window
period when conventional serologic tests
are not reliable. Cervia et al9 have done
a comprehensive review on leukodepletion
and its role in attenuation of infection risks
among transfusion recipients.

We have undertaken a study to
investigate the amount of HIV-1 viral load
reduction after leukocyte filtration. We
have initiated this pilot study to evaluate
HIV-1–infected WBC filtration using
blood samples from patients at Sultan
Qaboos University Hospital (SQUH). We
have performed the investigation using
extracted blood from known HIV-positive
patients who are not receiving highly
active antiretroviral therapy (HAART).
With ethical approval and patient consent,
blood donated from each patient was
collected using the blood collection pack
(PackPure WB, Baxter, Berkshire, UK)
system. The system is composed of 2
450-mL packs connected with a flexible
screen filter with a polyvinylidene di-
fluoride membrane (1.0 mm and 0.65 mm).
The movement through the filter is gravity
dependent. A 5-mL blood sample was
taken before filtration from the blood
collection pack into an ethylenediamine-
tetraacetic acid (EDTA) tube for viral load
measurement. The blood moved with
gravity from the collection pack to
another pack set at a lower level through
a filter. The pack containing the filtered
blood was disconnected from the filter
and collection pack. A 5-mL blood
sample was removed after filtration from
the filtered pack into the EDTA tube for

viral load measurement. Viral load mea-
surements in plasma of the unfiltered and
filtered blood samples were run at the same
time using the COBAS AMPLICOR
(Roche Molecular Diagnostics, Pleasan-
ton, CA). The HIV-1 RT-PCR assay was
based on the concentration of RNA at
high-speed centrifugation, alcoholic ex-
traction of RNA from the plasma sam-
ples followed by reverse transcription
using Thermus thermophilus, and the
eventual PCR assay as per the manufac-
turer’s instructions. The amplicons were
detected using an enzyme-linked immu-
nosorbent assay (ELISA) and quantified
as per a standard curve. The tests were
repeated 3 times for every sample. Two
patients met the criteria of having HIV
and still not being on HAART. The
samples were tested first serologically for
HIV-1 by ELISA and then confirmed by
Western blot analysis.

We noted a nonsignificant increase
of virus load rather than the expected
decrease of virus load after leukodepletion
(Table 1). The original viral loads for both
patients were high 78,000 (6400) copies/
mL and 69,500 (6200) copies/mL, re-
spectively. There was no decrease in the
viral load of both patients after filtration;
the viral loads of filtered blood were
79,950 (6350) copies/mL and 70,000
(6200) copies/mL, respectively.

In the ultrasensitive PCR assay
employed, the variability of the standards
used ranges from 63 to 1000 for the
lower limit of the assay range and from
5100 to 82,000 for the upper limit of the
assay range. This means that the signif-
icance of the results is limited to the log
phase only. There is still the possibility
that the slight increase in the postsam-
ples is attributable to the pressures of

TABLE 1. Viral Load Before and After
WBC Filtration for Samples A and B

Viral Load (Copies/mL)

Sample A
Before filtration 78000 6 400
After filtration 79950 6 350

Sample B
Before filtration 69500 6 200
After filtration 70000 6 200

Each sample was processed 3 times before and after
WBC filtration.This study was supported by Sultan Qaboos

University (grant IG/MED/MICR/02/01).
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filtration, which could cause leukocyte
lyses releasing more viruses.

The leukodepletion procedure is
labor-intensive and requires extra time
compared with conventional techniques,
which may add to delaying the freezing
time of donated blood. Leukodepletion
is usually achieved by filtration of whole
blood or blood components or by certain
apheresis techniques without filtration,
and most filters provide 3- to 4-log
removal of leukocytes.10,11

HIV transmission through blood
and blood product transfusion is still a real
problem, especially in countries with a
high rate of infection and with limited
resources.9 A search for alternative meth-
ods for the reduction and/or elimination
of viral load before blood transfusion is
highly needed. Although we report
here that leukodepletion does not reduce
HIV-1 viral load, we would recommend
that other studies with a larger sample size
and variable viral load be conducted.

ACKNOWLEDGMENT
The authors acknowledge the help

of Frank Emmanuel Serebour during
PCR testing.

Zakariya Al-Muharrmi, MD*
Ali A. Al-Jabri*

Ghada Al-Rawahi*
Euan M. Scrimgeor†

A. Al-Marhobi‡
*Department of Microbiology and Immunology

College of Medicine and Health Sciences
Sultan Qaboos University

Muscat, Oman
†Department of Medicine

College of Medicine and Health Sciences
Sultan Qaboos University

Muscat, Oman
‡Blood Bank

College of Medicine and Health Sciences
Sultan Qaboos University

Muscat, Oman

REFERENCES
1. Saldanha J. Validation and standardisation of

nucleic acid amplification technology (NAT)
assays for the detection of viral contamination
of blood and blood products. J Clin Virol.
2001;20:7–13.

2. Simon V, Ho DD, Karim QA. HIV/AIDS
epidemiology, pathogenesis, prevention, and
treatment. Lancet. 2006;368:489–504.

3. Martlew VJ, Carey P, William CY, et al.
Post-transfusion HIV infection despite donor
screening: a report of three cases. J Hosp Infect.
2000;44:93–97.

4. Sitas F, Fleming AF, Morris J. Residual risk of
transmission of HIV through blood transfu-
sion in South Africa. S Afr Med J. 1994;84:
142–144.

5. Busch MP, Lee LLL, Satten GA, et al. Time
course of detection of viral and serological
markers preceding human immunodeficiency
virus type 1 seroconversion: implications for
screening blood and tissue donors. Transfusion.
1996;35:91–97.

6. Schreiber GB, Busch MP, Kleinman SH,
et al. The risk of transfusion-transmitted
viral infections. N Engl J Med. 1996;334:
1685–1690.

7. Weinstein RA. Progress toward a pathogen--
free blood supply. Clin Infect Dis. 2003;37:
88–95.

8. Cardo LJ, Salata J, Harman R, et al. Leuko-
depletion filters reduce Leishmania in blood
products when used at collection or at the
bedside. Transfusion. 2006;46:896–902.

9. Cervia JS, Wenz B, Ortolano GA. Leukocyte
reduction’s role in the attenuation of infection
risks among transfusion recipients. Clin Infect
Dis. 2007;45:1008–1013.

10. Cardigan R, Sutherland J, Garwood M, et al.
The effect of leucocyte depletion on the quality
of fresh-frozen plasma. Br J Haematol. 2001;
114:233–240.
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HIV RNA Suppression
Among HIV-Infected
Ugandan Children

With Measles

To the Editor:
In the course of HIV disease,

coincident infections by several agents
have been associated with transient in-
creases in plasma HIV RNA levels,1 but

only a few, such as scrub typhus (Orientia
tsutsugamushi),2 have been associated
with transient decreases. Low plasma
HIV RNA levels during measles virus
infection were first noted by Moss et al3

in a cross-sectional study of hospitalized
Zambian children. When a recent measles
outbreak occurred among HIV-infected
children participating in a longitudinal
observational cohort, we evaluated HIV
RNA levels before, during, and after the
measles episode. Because measles virus
can elicit an immune response without
manifesting the classic clinical syn-
drome,4 we also sought to determine
whether such ‘‘subclinical’’ measles in-
fection caused changes in plasma HIV
RNA levels in this cohort. Finally, we
evaluated HIV RNA levels among chil-
dren without measles who received live-
attenuated measles vaccine.

From October 2005 through Sep-
tember 2006, 300 HIV-infected children
aged 1 to 10 years were enrolled into the
Children with HIV and Malaria Project
(CHAMP) from a dedicated pediatric
HIV clinic at Mulago Hospital, Kampala,
Uganda.5 The guardians of all children
provided informed consent. The research
was approved by the Uganda National
Council of Science and Technology,
the Makerere University Research and
Ethics Committee, and the University of
California, San Francisco Committee on
Human Research and was conducted in
accordance with the Helsinki Declaration
of 1975, as revised in 2000.

Children with clinical measles were
identified from the study clinic from June
through December 2006. The World Health
Organization (WHO) criteria of fever
$38.0(C and maculopapular rash with
cough, coryza, and/or conjunctivitis were
used as our case definition of measles.6 To
identify cases of subclinical measles in-
fection, dried blood spots (DBSs) that had
been routinely collected from a convenience
sample of 94 participants were screened for
measles immunoglobulin M (IgM). To
determine if vaccination affected HIV
RNA level, the children who had routine
laboratory tests coincidentally obtained in
the 14-day period following measles
vaccination (Sanofi Pasteur, Lyon, France)
were retrospectively identified.

Plasma HIV RNA (Roche Ampli-
cor Version 1.5 [level of detection of
400 copies/mL] Pleasanton, CA), absolute
CD4 cell count, CD4 percent (CD4%),

This research was funded by grants from the

National Institute for Allergy and Infectious

Diseases (NIAID; AI062677-01 and AI51982)

and supported by the University of California,

San Francisco–Gladstone Institute of Virology

and Immunology)–Center for Center for AIDS

Research. The Children with HIV and Malaria

Project is supported by a grant from the NIAID

(AI062677-01) and the President’s Emergency

Plan for AIDS Relief (Centers for Disease

Control and Prevention, cooperative agreement

1U2GPS000942-01).

The contents of this publication are solely the

responsibility of the authors and do not nec-

essarily represent the official views of the

funding agencies.

q 2008 Lippincott Williams & Wilkins 225

J Acquir Immune Defic Syndr � Volume 48, Number 2, June 1, 2008 Letters to the Editor



and total lymphocyte count were de-
termined routinely at 12-week intervals
and additionally obtained at the time of
clinical presentation. DBSs were tested
for measles antibodies using Measles
Enzygnost ELISA IgM Kits (Dade Behr-
ing, Marburg, Germany); the kit proto-
cols were modified for use with DBSs, as
per Riddell et al,7,8 yielding qualitative
results of negative, equivocal, and pos-
itive for the presence of antibodies.

For all statistical analyses, the log
transformation of plasma HIV RNA
(log10 [copies/mL]) was used. To de-
termine the acute change in plasma viral
load, the HIV RNA level during measles
was subtracted from the HIV RNA level
obtained at the most recent preceding
visit; these acute changes in HIV RNA
level were then tested against the null
hypothesis of no change, using the non-
parametric Wilcoxon signed rank test.
To determine if this acute change with
measles differed from normal variation
in HIV RNA level, a list of the changes in
HIV RNA level between sequential visits
on which participants reported no illness
was generated from all available CHAMP
data, randomly selecting 1 value per
participant. The median changes with
measles were then compared with the
median changes between these routine
visits, using the nonparametric Wilcoxon

2-sample test. To determine if the HIV
RNA set point changed as a result of
measles illness, the most recent HIV
RNA level from before measles illness
was subtracted from the first level avail-
able after the resolution of illness.

Among the 300 children in the
CHAMP cohort, 14 developed clinical
measles in the period from June to
December 2006. Participants who had
measles were similar to other study
participants in median age (6.8 vs. 5.7
years), CD4 count (631 vs. 762 cells/
mL), and CD4% (23% vs. 23%). The date
of presentation and diagnosis ranged
from 1 to 7 days after the onset of fever.
Every HIV-infected child with detectable
HIV RNA experienced a decrease in
HIV RNA level during measles illness
(Table 1). Among the antiretroviral
therapy (ART)–naive children, the me-
dian decrease was 1.4 log10 copies/mL
(interquartile range [IQR]: 1.2 to 1.6; P =
0.008). A total of 114 sequential routine
visits without concurrent illness were
identified to measure normal variation in
HIV RNA level; the median change of
�0.05 log10 copies/mL was significantly
different (P < 0.0001) from the changes
during acute measles. Of the 6 children
receiving ART, 3 had decreases in HIV
RNA level during measles but they also
had recent ART initiation; the remaining

3 children had undetectable HIV RNA
before, during, and after clinical measles.

After resolution of measles, HIV
RNA returned to preillness levels in all
ART-naive cases. At least 3 HIV RNA
levels were available after illness for each
participant; in all cases, at least 1 labo-
ratory value was from more than 172 days
after diagnosis. The earliest follow-up
HIV RNA level was obtained in case 2: 9
days after measles diagnosis, 15 days after
the onset of fever, and 8 days after its
resolution. There was no significant
difference between the first HIV RNA
level available from after and the most
recent level from before measles illness (P
> 0.38). Total lymphocyte counts declined
significantly by a median of 1.6 3 603

cells/mL (IQR: 1.9 to 0.5; P = 0.009). The
absolute CD4 count likewise declined
significantly by a median of 247 cells/mL
(IQR: 371 to 42; P = 0.013); however,
CD4% remained stable, with a median
change of 0% (IQR: �1 to 1; P = 0.67).

Every child in the cohort who did
not develop clinical measles received
measles vaccination; in 11 cases, labora-
tory studies were routinely collected in the
14 days after vaccination. No significant
change in HIV RNA level was observed
(median of �0.13 log10 [copies/mL],
IQR: �0.26 to 0.14). For 2 children, this
was their first vaccination; for 7, it was

TABLE 1. Plasma Viral Load and CD4 Cell Count Before, During, and After Measles Illness

Plasma HIV RNA Load
(log10 [Copies/mL]) CD4 Count (Cells/mL) CD4% TLC (3103 Cells/mL)

Patient No. Before During After D Before During After Before During After Before During After

ART-naive
1 5.9 3.9 3.5* �2.0 173 85 309 5 4 7 4.4 2.5 4.9
2 5.6 3.7 5.9 �1.9 411 369 437 34 23 33 1.2 1.6 1.4
3 5.1 3.7 5.5 �1.4 835 935 631 35 34 30 2.6 3.5 2.1
4 5.0 3.5 5.7 �1.5 n/a 527 591 n/a 16 27 2.5 3.2 2.5
5 4.7 3.4 4.5 �1.3 1295 749 1513 32 33 28 5.8 4.1 4.8
6 4.6 3.6 4.7 �1.0 633 262 565 27 28 26 2.9 1.1 2.1
7 4.5 3.1 4.7 �1.4 622 353 467 21 21 20 2.8 1.5 2.5
8 4.0 3.6 4.1 �0.5 568 408 445 24 21 29 2.6 1.8 1.7

Receiving ART
9 5.3 3.7† 2.8 �1.7 621 753 1010 11 21 27 5.7 3.9 2.8
10 4.6 2.8‡ 2.6 �1.8 646 300 814 10 11 31 8.5 3.5 3.4
11 3.0 2.8§ n/a �0.3 1634 334 n/a 20 19 n/a 8.5 1.8 n/a
12 und und und d 628 111 548 27 16 33 2.3 0.8 1.8
13 und und und d 347 100 347 8 7 17 4.9 1.5 2.1
14 und und und d 900 874 1435 31 32 35 3.2 3.4 4.0

*Began ART after measles diagnosis and 2 weeks before the follow-up measles laboratory tests.
†Began ART 7 days before measles diagnosis.
‡Began ART 1 year before measles diagnosis with variable plasma HIV RNA level since then.
§Began ART 3.5 months before measles diagnosis; died as a result of measles illness.
Before indicates 9 to 73 days before measles diagnosis; During, day of measles diagnosis; After, 9 to 76 days after measles diagnosis; D, During � Before.
n/a indicates not available; TLC, total lymphocyte count; und, undetectable (<400 copies/mL).
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their second; and for 2, it was their third;
no differences were noted between those
subgroups. Among the 94 children who
were screened for subclinical infection, no
IgM-positive samples were identified.

Although measles infection was
associated with low plasma HIV RNA
level in a prior report,3 this is the first study
to document a decline in HIV RNA level
prospectively in individual children during
clinical measles. This enabled us to dem-
onstrate universal suppression of plasma
HIV RNA in a small group of children
and to quantify the dramatic change, with
a median decrease of 1.4 log10 (copies/mL)
among the ART-naive children. The de-
creases in HIV RNA level were transient
and without effect on the HIV RNA set
point. Similar changes were not observed
after measles vaccination.

The underlying mechanism by
which measles infection affects plasma
HIV RNA is unknown. Measles virus is
known to cause multiple immunomodula-
tory changes in infected hosts, including
a profound lymphopenia affecting circu-
lating T-cell populations9 that could result
in a loss of host cells for HIV replication.
Studies using HIV-infected peripheral
blood mononuclear cell (PBNC) cultures
have shown that measles virus lowers p24
antigen production independent of cell
death, however.10 Our study provides
clinical correlation for this finding; a
profound drop in HIV RNA level was
seen despite a rise in total lymphocyte
count in 3 cases, and a rise in absolute CD4
count was seen in 1 case. Thus, although
a loss of host cells may contribute, it seems
to not be the sole mechanism for the
decline in HIV RNA level.

It is interesting that vaccination with
live-attenuated measles was not associated
with decreases in HIV RNA level in our
study. The attenuated Edmonston B strain
of measles, used for vaccination in the
1960s and 1970s, is able to generate
significant HIV suppressive effects in
PBMCs and ex vivo lymphoid tissue.10,11

It may be that the same HIV suppressive
factors follow vaccination and wild-type
infection but that their magnitude is simply
too low after vaccination to affect HIV
replication. Modern measles vaccines use
more attenuated strains of measles that
produce fewer side effects, do not elevate
interferon (IFN)-g levels, and have been
shown to generate lower titers of anti-
measles IgM and IgG than wild-type

infection.12 It would have been interesting
to evaluate changes in HIV RNA levels
after subclinical infection by wild-type
virus, but we did not identify any cases.

Despite dramatic suppression of
HIV replication by measles virus in vivo
and in laboratory assays, the precise
mechanism remains unclear. Further in-
vestigation of this powerful interaction
between measles virus, the host immune
response, and HIV may yield insight
into the control of HIV replication and
directions for new means of ART.
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Evolution of Plasma
Hepatitis C Virus Load
in Patients Coinfected
by HIV and Hepatitis

C Virus Started
on a Protease

Inhibitor–Containing
Antiretroviral Regimen,
Agence Nationale de

Recherches sur le
SIDA CO8

APROCO-COPILOTE
Cohort

To the Editor:
Hepatitis C virus (HCV) genotype

and load are the strongest predictors
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of sustained virologic response in HIV-
infected patients treated for HCV in-
fection with peginterferon and ribavirin.1

A high level of HCV replication could
explain the lower virologic response rate
to anti-HCV therapy in HIV-coinfected
patients. The impact of antiretroviral
therapy on HCV load has been evaluated
after the introduction of combination
antiretroviral therapy (cART). Most
studies showed that HCV load did not
decrease during the first months of anti-
retroviral treatment2–5 and could even
increase significantly (at least 0.5 log10)
in some patients.4,5 Some authors have
suggested that introduction of cART
could yield a significant decrease in
HCV load after 12 months of successful
antiretroviral treatment,6 leading to HCV
clearance in some cases.7,8 These studies
were limited by their small sample size or
a short follow-up period (no longer than
1 year), however.

We describe here the change
in plasma HCV load during the first
24 months after initiation of a protease
inhibitor (PI)–containing antiretroviral
regimen in 112 HCV-HIV–coinfected
patients enrolled in the Agence Natio-
nale de Recherches sur le SIDA
(ANRS) CO8 APROCO-COPILOTE
cohort.

The ANRS CO8 APROCO-
COPILOTE cohort is a prospective
observational cohort in France that
describes the effects of PI regimens in
the context of routine care. A total of
1281 patients infected with HIV-1 and
naive to PIs were enrolled from May
1997 to June 1999 at the time they
initiated treatment with a PI-containing
regimen. Data were recorded at base-
line, after 1 and 4 months of PI therapy,
and then every 4 months. Patients were
eligible for inclusion in the study if they
were HCV infected, defined as having
positive serum antibodies to HCV by an
enzyme-linked immunoassay (ELISA)
third-generation test (Ortho HCV
3.0 ELISA, Monolisa antiHCV; Sanofi
Diagnostics Pasteur, Paris, France)
and detectable plasma HCV RNA by
a sensitive polymerase chain reaction
(PCR) technique (Cobas Amplicor
HCV 2.0; Roche Diagnostics, Branch-
burg, NJ). Patients who had received
previous anti-HCV treatment without
documented virologic response at least
6 months before inclusion could be

included. They were not eligible for
analysis if they were receiving anti-
HCV treatment during the follow-up
period. Plasma samples were evalu-
ated at baseline and after 4, 12,
and 24 months of PI therapy in a sin-
gle laboratory. Samples were stored
at �80(C before HCV quantification,
which used Versant HCV RNA 3.0
(Bayer Diagnostics, Eragny, France).
If the HCV load was lower than
the level of detection (3200 copies/mL
or 615 IU/mL), HCV clearance was
checked using a sensitive test (Cobas
TaqMan HCV [sensitivity of 15 IU/
mL]; Roche Diagnostics). To take into
account intrinsic variability of quanti-
tative assays and intraindividual varia-
tions, a decrease or increase in plasma
HCV load was defined as a change be-
tween baseline and 24 months of >0.5
log10 (ie, 3-fold).

The following potential determi-
nants of plasma HCV load were consid-
ered for statistical analysis: age, gender,
HIV transmission group, AIDS stage at

baseline, HCV genotype, type of
PI initially prescribed, and duration of
PI therapy. The association between
potential determinants and plasma
HCV load at month 24 was studied by
a linear regression model adjusted for
plasma HCV load at initiation of PI
therapy to take into account potential
regression to the mean. Data were
analyzed with SAS software, version 8
(SAS Institute, Cary, NC).

Among the 1281 patients included
in the cohort, 293 (23%) were HCV-
antibody positive; 112 patients had
available plasma samples after 24
months of PI therapy and were eligible
for the current analysis (Table 1). At
baseline, the plasma HCV load did not
differ significantly according to age,
gender, duration of HIV infection, CD4
T-lymphocyte count, plasma HIV-1
RNA level, aspartate aminotransferase
(AST) and alanine aminotransferase
(ALT) values, and HCV genotype.
There was no significant change of
median plasma HCV load over time

TABLE 1. Characteristics of 112 HIV-HCV–Coinfected Patients Analyzed for the
Evolution of Plasma HCV Load Over Time, ANRS C08 APROCO-COPILOTE Cohort

Characteristic n (%)

Male gender 87 (78)
Age, median y (range) 36 (33 to 39)
Source of HIV infection

Intravenous drug use 76 (67.8)
Others 36 (32.2)

CDC HIV-1 infection classification
A 50 (44.5)
B 38 (33.9)
C 24 (21.4)

PI in antiretroviral regimen
Indinavir 50 (44)
Nelfinavir 26 (23)
Others 36 (33)

HCV load, median log10 copies/mL (range)
Baseline 6.0 (5.6 to 6.5)
Month 4 6.4 (5.8 to 6.6)
Month 12 6.1 (5.6 to 6.4)
Month 24 6.1 (5.6 to 6.5)

CD4 T-lymphocyte count, median cells/mL (range)
Baseline 269 (157 to 424)
Month 4 329 (215 to 496)
Month 12 403 (266 to 583)
Month 24 460 (324 to 659)

HIV load, median log10 copies/mL (range)
Baseline 4.3 (3.6 to 4.9)
Month 4 2.3 (2.3 to 2.7)
Month 12 2.3 (1.7 to 2.7)
Month 24 2.1 (1.7 to 2.8)

Data are number (%) of patients.
CDC indicates Centers for Disease Control and Prevention.

228 q 2008 Lippincott Williams & Wilkins

Letters to the Editor J Acquir Immune Defic Syndr � Volume 48, Number 2, June 1, 2008



(see Table 1). Among the 112 patients,
29 (28%) had a significant increase in
plasma HCV load and 22 (20%) had
a significant decrease at month 24,
whereas 61 (52%) patients had no
significant variation in plasma HCV
load. Evolution of HIV RNA level and
CD4 T-lymphocyte count did not sig-
nificantly differ between these 3 groups.
There was also no difference according
to the prescribed PI.

HCV clearance was reported in 4
(4%) of the 112 patients (95% confi-
dence interval [CI]: 1.0 to 8.9). In 3
patients, the initial plasma HCV loads
were 6.6, 6.1, and 5.3 log10, respectively.
HCV RNA was undetectable at month
12 in 1 patient and at month 24 in the
2 others. In the fourth patient, baseline
plasma HCV load was lower than the
level of quantification but with a positive
qualitative measurement. Clearance of
HCV RNA was obtained as early as the
first point of follow-up (month 4) and
was confirmed later on (months 12 and
24). In contrast, among 29 patients with
a significant increase in plasma HCV
load, 3 had a baseline HCV load lower
than the level of quantification with
a positive qualitative test result. After
initiation of cART, the plasma HCV load
increased and remained persistently ele-
vated during the entire follow-up period
(5.3 to 6.0 log10).

In our study, plasma HCV load did
not vary significantly in patients receiv-
ing cART-containing PI over a 24 month-
period. HCV clearance was obtained in
4% of patients.

We were able to evaluate HCV
load changes in a large population of
patients during a longer period of
follow-up than those of previous stud-
ies. We observed that most patients had
no significant HCV load change during
the 24 months of the study. Among
others, HCV load increased or de-
creased significantly in 28% and 20%,
respectively. It is highly plausible that
the observed results are linked to the
effect of regression to the mean rather
than representing a true biologic vari-
ation.9 There was no association be-
tween HCV load variation and
viroimmunologic parameters linked to
HIV disease.

As previously reported,7,8 we ob-
served HCV clearance in 4% (95% CI:
1.0 to 8.9) of patients. Whether this

represents spontaneous clearance or is
linked to antiretroviral therapy cannot
be solved. A CD4 cell response against
HCV antigens (primarily core antigens)
can be observed in peripheral blood
mononuclear cells (PBMCs) in HCV-
HIV–coinfected patients receiving cART.
This response may be restored by cART,
explaining the suppression of HCV
RNA. Conversely, the HCV load strongly
increased in 3 patients with an undetect-
able HCV load before initiation of cART.
To our knowledge, such a phenomenon
has never been described, although an
increase in HCV load (more than 1 log10

copies/mL) has been reported.4 The
increased number of cytotoxic T lym-
phocytes might cause immune-mediated
lysis of HCV-infected cells, resulting in
intracellular virus release. Alternatively,
decreased HIV RNA levels could be
associated with reduction in endogenous
a-interferon, favoring an elevated HCV
load.10

In summary, PI-containing cART
is most often not associated with bi-
ologically significant changes in HCV
load in the first 24 months after its
initiation. Strong individual variations
can be observed, however, ranging
from a high increase in HCV load to
HCV clearance. HCV-HIV–coinfected
patients should receive specific treatment
of their hepatitis C, preferably before
starting cART.
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†Université Victor Segalen Bordeaux 2

Laboratoire de Virologie EA 2968
Bordeaux, France
‡INSERM, U593
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Early Identification and
Care of HIV-Exposed

and HIV-Infected
Children in Rural Africa

The Role of Primary
Health Care Centers

To The Editor:
Programs for pediatric antiretrovi-

ral therapy (ART) traditionally focus on
urban tertiary hospitals, but many Afri-
can children have their first health care
encounter at a rural primary health care
center. Their access to ART depends on
HIV screening and timely referral by pri-
mary health care workers (PHCWs). Rural
PHCWs, however, are usually among
the last to be trained for the prevention
of mother-to-child transmission of HIV
(PMTCT) and the integrated manage-
ment of childhood illness (IMCI). Low
training coverage rates result in intermit-
tent service provision. These programs
pay little attention to HIV screening
among siblings of PMTCT babies and
regular follow-up of HIV-infected chil-
dren (older than 5 years) with minor HIV
symptoms. Thus, many African children
do not have access to HIV care. The ur-
gency of this situation compels one to
look for an additional strategy to improve
pediatric HIV/AIDS care.

Attention to non-ART HIV care
tends to be overshadowed by the atten-
tion to ART, but adequate treatment
preparation is one of the most important
determinants of successful ART.1 The
use of a register to monitor HIV-infected
patients on ART is part of the public
health approach of the World Health
Organization, but there are many benefits
from enrolling children long before
ART is initiated. A regular follow-up of
HIV-exposed children from the age of
3 months on facilitates early HIV testing,
timely commencement of cotrimoxazole
prophylaxis, and ART preparedness. A
‘‘safety net,’’ through the monitoring of

a limited set of indicators of vulnerabil-
ity, can accompany such a care program
and provide a timely alert for psychoso-
cial problems that could interfere with
the child’s health care. Despite the fact
that much HIV care could be provided
by PHCWs, there has so far been little
debate and research into their potential
role. An observational study in Chima-
nimani district (Eastern Zimbabwe) tried
to evaluate the role of PHCWs by de-
veloping a strategy to improve the iden-
tification and care of HIV-exposed and
HIV-infected children at primary health
care centers and analyzing the most
important results of 7 months of pilot
testing.

The PHCWS participated in the
development of the strategy so that it was
considered meaningful, feasible, and not
too time-consuming for PHCWs; it in-
cluded their ideas for further simplifi-
cations and gave them ownership of the
program. The nurses introduced the
name CFU, derived from child follow-
up, but used only its abbreviated form to
avoid stigmatization. Before the project,
there were no data about the district’s
number of HIV-infected children and the
pediatric HIV care provided at primary
health care centers (including HIV test-
ing and provision of cotrimoxazole pro-
phylaxis), but the care was believed to
be negligible. There were no medical
doctors employed in the district. Per-
mission for the pilot project was given
by Zimbabwean Ministry of Health
authorities.

PHCWs enrolled children ranging
in age from birth to 16 years who met
at least 1 of the following criteria: being
born from a mother enrolled in the
PMTCT program, being a sibling of
a PMTCT baby, being referred for HIV
testing after health education, exhibiting
clinical symptoms suggestive of HIV, or
when the parent was known to be HIV-
positive or exhibited symptoms suspi-
cious for HIV. Consent from the legal
guardian for enrollment in the program
was crucial and independent from con-
sent for HIV testing. Enrolled children
were followed on a monthly basis un-
less transport problems required longer
follow-up periods.2 Children were ‘‘offi-
cially’’ discharged from the register only
in the case of a referral to a pediatric
ART program; a referral to the well-baby
clinic (if they tested HIV-negative); or

when investigations in the community
concluded that the child had died,
emigrated, or was lost. The information
from each follow-up visit was recorded
in the register in a concise and visual
manner to limit the administrative bur-
den (Fig. 1). Reminders helped to offer
timely vitamin A, the additional measles
vaccine, and an HIV test. The serostatus
of the child was monthly reassessed,
whereby all children were classified
according to the following 4 categories:
‘‘tested,’’ ‘‘too young for rapid tests’’
(<18 months), ‘‘lack of testing facilities,’’
or ‘‘no consent for testing yet’’ (in case
of a refusal or when the necessary dis-
cussions within the family were not
yet finalized). Gradually, over time, the
project was implemented in 15 sites: 5
operational testing sites where PMTCT
was provided, 6 sites with trained staff
that became operational PMTCT sites
only after the pilot study, and 4 sites that
were not yet included in the national
PMTCT program. Each clinic completed
a progress report on a monthly basis.
This provided a timely alert for the need
for a follow-up visit and is in line with
other national systems for monitoring
and evaluation. Data from the monthly
progress reports were compared with the
corresponding registers and entered into
spreadsheets for a descriptive analysis.

Between October 5, 2005 and
April 25, 2006, the strategy allowed
initiating HIV care for 112 children. One
third of these children were enrolled be-
fore the age of 6 months. IMCI train-
ing was needed for the identification
of symptomatic HIV-infected children.
The enrollment of asymptomatic PMTCT
babies and their siblings, however, does
not require training because it can be
done by routinely inquiring about the
PMTCT history of the child (eg, on the
occasion of a postpartum visit or immu-
nization). Thus, even PHCWs who were
not yet trained in PMTCT and IMCI
could identify HIV-affected children and
apply this strategy.

After 7 months of pilot testing, 4
children had migrated to another catch-
ment area, 7 (6%) had died, and 2 were
discharged to the well-baby clinic. Al-
though there was no official loss to
follow-up, 8 children (7%) had not been
seen for 2 or more consecutive monthly
visits. The selected indicators of vulner-
ability were: being a maternal orphan
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(16 children), being brought to the clinic
by 3 or more different caregivers on sep-
arate occasions (1 child), and gaps in
compliance with clinic appointments.
There was anecdotal evidence of suc-
cessful investigations in the commu-
nity resulting in nonattendees resuming
follow-up, suggesting that some kind
of safety net had been established. Thus,
91 (81%) of the registered children were
still on monthly follow-up by April 2006.

By the end of the study, there was
documented evidence that 92% of the
followed children had received their
cotrimoxazole supply on a monthly ba-
sis. PHCWs reported that the register
facilitated the procurement of adequate
cotrimoxazole supplies. The study re-
sults cannot determine how many chil-
dren actually ingested the cotrimoxazole

daily but suggest that the implementation
of cotrimoxazole guidelines improved.
Although several of the suggestions
expressed by Zachariah et al3 seem to
be confirmed, the CFU strategy is more
integrated, and may thus allow better
optimal use of resources allocated to
scaling up cotrimoxazole prophylaxis.

Because the project aimed at sus-
tainable improvement of the implemen-
tation of national HIV guidelines within
the resources of the Ministry of Health,
infant diagnostic tests were not intro-
duced at this stage, but the use of rapid
tests in older children was promoted.
Within 7 months, 34% of all registered
children older than 18 months had been
tested for HIV, 21% still lacked consent
for testing, and 45% were not tested
because of the lack of testing facilities.

Among the children enrolled at the 5
operational testing sites, 61% were tested
despite gaps in the provision of rapid
tests through the national PMTCT pro-
gram (Fig. 2). The findings emphasize
how pediatric HIV screening can also
substantially be increased through logis-
tic support and further decentralization
of PMTCT programs.

The data allowed assessing the
impact of the national PMTCT program
on this group of children: a complete
PMTCT regimen (nevirapine given to
the mother and the infant) was given to
25 (22%) of the enrolled children. This
low figure is explained by the delay in
the national PMTCT roll-out to this
district and by the fact that not only
PMTCT babies but also older children
were enrolled (eg, through IMCI). For 77
children, no PMTCT was done or the
guardian was unable to provide this
information. Ten children received an
incomplete regimen. In 7 of these 10
cases, the nevirapine was given to the
baby but not to the mother. Further
investigations should clarify whether
this phenomenon is caused by mothers’
simply forgetting to take nevirapine, late
enrollment in the PMTCT program as
a result of home deliveries (BCG im-
munizations possibly functioning as
a safety net for PMTCT), or resistance
against counseling mothers during labor.
HIV transmission rates among babies
with incomplete PMTCT regimens have
not been equally studied but may plead
for an alternative PMTCT regimen.
Also, lost opportunities for PMTCT in
mothers who seroconverted after a neg-
ative routine HIV test result early in
pregnancy become apparent only
through an analysis of HIV test results
in infants.4 Thus, more attention to the
evaluation of PMTCT interventions
from the side of the infant is urgently
needed.

The number of enrolled children
in need of ART cannot be obtained
from the registers and could only be
estimated by the percent of malnourished
children (29%). PHCWs can diagnose
malnutrition but cannot necessarily dif-
ferentiate HIV-related malnutrition from
other types of malnutrition. More re-
search is necessary to investigate how
PHCWs with limited training in pediatric
HIV clinical staging and little or no
access to CD4 cell counts could most

FIGURE 1. Recording data in the CFU register. In this part of the CFU register, the data
from each monthly visit are summarized in the corresponding column and allow
deduction of the following information. The first child was enrolled in the month of
October (O) at the age of 3 months (3). The mother (M) presented monthly at the
clinic. There were no gaps in cotrimoxazole provision (continued blue bar). The child
was first on mixed feeding (MF) but later received heat-treated breast milk and solids
(H/S). Nutritional counseling was provided in October. Immunizations were given
according to the Expanded Programme on Immunizations at the ages of 3, 4 and 5
months, and an additional measles vaccine (M1) was given at 6 months. The child was
malnourished until its death in February (red bar). Vitamin A was due in January
(reminded by the circle around 6) but was only given in February (circled A). The
second child was enrolled in November (N) at the age of 6 years (6y) and was
accompanied by the mother (M) each month, except in March, when it was brought
by the paternal grandmother (G2). There were no gaps in cotrimoxazole provision
(continued blue bar). Nutritional counseling was not yet provided. Vitamin A was due
and given in November (circled A). Since March, the child had become malnourished
(red bar).
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effectively identify children who need
referral to ART clinics, where the de-
mand for pediatric ART usually exceeds
its availability. Low weight for age could
possibly be such a simple indicator.5

Despite the many limitations and
short duration of this pilot project, the
results demonstrate that it is possible to
achieve greater involvement of PHCWs
in pediatric HIV/AIDS care than is cur-
rently achieved and emphasize the critical
need for more debate about indicators
of primary pediatric HIV care in rural
Africa and how the follow-up at primary
health care centers can be better used for
improved non-ART HIV care and ART
preparedness in children.
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Awareness of HIV
Prevention Strategies
Under Development

Word on the Street

To the Editor:
A number of biomedical interven-

tions to prevent HIV acquisition and
transmission are currently being tested in
the United States for safety and, for some,
efficacy. Three strategies being tested
among men who have sex with men
(MSM) include preventive HIV vac-
cines,1 suppression of herpes simplex
virus type 2 (HSV-2) infection,2 and use
of antiretrovirals for prevention of
infection.3

The first approach, preventive HIV
vaccines, has been under development in
the United States since 1988, and phase
1 and 2 trials are ongoing. Two efficacy
trials completed to date have not dem-
onstrated efficacy of test vaccines.4,5 The
second approach, suppression of HSV-2
infection with acyclovir, is based on
evidence that HSV-2 infection increases
the risk of HIV infection at least 2-fold.6,7

A recently completed trial testing the
efficacy of suppressive therapy with
acyclovir in preventing HIV acquisition
among MSM in the United States and
Peru and women in Africa did not show
efficacy of this prevention strategy.8

Lastly, recommendations for nonoccupa-
tional postexposure prophylaxis (nPEP)
using antiretrovirals were published by
the Centers for Disease Control and
Prevention (CDC) in 2005, although
clinicians and health departments have

FIGURE 2. HIV testing in registered children who were older than 18 months by April
2006. HIV testing was conducted among the 56 registered children who were older
than 18 months by April 2006. The candidates for rapid tests included 28 of the 74
children enrolled at the 5 operational PMTCT sites (group 1), 23 of the 30 children
enrolled at 6 sites with trained staff that became operational PMTCT sites only after the
pilot study (group 2), and 5 of the 8 children enrolled at the 4 small sites where
nobody was trained in PMTCT or IMCI.
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recommended use of nPEP since 1998.9

One study of pre-exposure prophylaxis
(PrEP) among MSM is underway in the
United States and is examining the safety
of PrEP, biologically and with regard to
potential increases in risk behaviors.3

Information on awareness of po-
tential interventions within at-risk com-
munities can be useful in preparing for
the dissemination of effective approaches
in the future. Furthermore, there is con-
cern that some strategies, such as PrEP,
are already being used within at-risk
populations before they are proven to be
effective.3 Information on the level of
awareness of these potential prevention
strategies in the MSM community is
limited. Using data from the New York
City HIV Behavioral Surveillance Study,
we assessed the awareness of HIV vac-
cines and of the association between
herpes and HIV in a venue-based com-
munity sample of MSM. We also in-
quired about the use of nPEP and PrEP
in this study sample, as a measure of
awareness of this strategy.

The National HIV Behavioral Sur-
veillance survey in New York City
(NHBS-NYC) was part of a national
survey conducted in 17 cities.10 This
cross-sectional survey, using time-space
sampling methods,11 was designed to
estimate the frequency of risk behaviors
among MSM who attend public venues.
HIV antibody testing was also included
in 5 cities. The methods for the NHBS-
NYC have been described previously.12

For the NHBS-NYC, HIV antibody test-
ing was also included, although not
offered to the first 101 participants be-
cause of late institutional review board
(IRB) approval of the testing component.

The questionnaire collected data
on demographics, history of HIV anti-
body testing, and sexual risk behaviors
and drug and alcohol use in the prior
12 months. For awareness of preventive
HIV vaccines, men were asked ‘‘Have
you heard about vaccines that could be
used to prevent getting infected with
HIV?’’ and where they had heard about
HIV vaccines. For the HIV-herpes asso-
ciation, participants were asked ‘‘If some-
one has genital herpes, do you think that
their risk of getting HIV is the same,
greater or less than someone without
genital herpes?’’ The men were also asked
if they ever had a blood test for herpes.
For nPEP or PrEP, the men were asked

‘‘Have you ever used anti-HIV medica-
tions to prevent HIV infection either
before or after a high-risk sexual or drug
use exposure?’’ The study was approved
by the IRBs of the participating institutions.

These analyses were based on the
503 men recruited in 2004 to 2005 who
reported having had a male partner (MSM)
in the previous 12 months. Approxi-
mately half (51.1%) of the men were
younger than 30 years of age, 27.4%
were Latino, and 23.3% were African
American. Approximately half of the
sample (53.7%) was recruited at bars and
11.3% at dance clubs, with the remaining
men recruited at street locations, retail
businesses, cafes/restaurants, events, social
organizations, parks, and gyms. Most
men (74.2%) had at least some college
education. Of the 402 men offered HIV
antibody testing, 349 accepted testing
and 18.3% were found to be infected. In
the previous 12 months, 53.1% of men
reported having unprotected anal inter-
course: 32.4% with main partners and
42.2% with nonmain partners.

Overall, 46.2% of men had heard
of preventive HIV vaccines. Of those,
33.6% had heard about HIV vaccines
from local newspapers, 25.8% from
television reports, 22.3% from the Inter-
net, 21.4% from local magazines, and
6.1% from community presentations.
Close to one third (32.8%) of men had
heard about HIV vaccines from multiple
places. The youngest men (aged 18 to
24 years) were less likely to have heard
about HIV vaccines compared with older
men (30.0% vs. 53.6%; P < 0.0001), as
were less educated men (high school
degree or less) compared with more
educated men (35.4% vs. 50.4%; P =
0.003) and HIV-uninfected men com-
pared with HIV-infected men (44.9% vs.
64.1%; P = 0.006). Men who reported
unprotected insertive anal intercourse
with a main partner were significantly
more likely to be aware than men who
did not (57.5% vs. 44.6%; P = 0.041).
Awareness of HIV vaccines was not
related to race/ethnicity, venue of re-
cruitment, sexual identity, other sexual
risk behaviors, or use of specific drugs.

Overall, 59.0% of men knew that
infection with genital herpes increases
the risk of HIV infection. One third
(33.7%) of men thought that the risk was
the same whether or not someone had
genital herpes, 5.6% did not know, and

1.6% thought that the risk was lower
compared with the risk in someone with-
out genital herpes. Approximately half
(47.3%) of the men had ever been tested
for herpes infection. Men who had previ-
ously been tested for herpes were not
significantly more likely to know that
herpes increases the risk of HIV com-
pared with men who had never been
tested for herpes (62.7% vs. 55.7%; P =
0.11). Men who were younger (18 to 24
years of age) were less likely to know of
the increased risk of HIV associated with
herpes compared with older men (51.3%
vs. 62.4%; P = 0.022), as were less
educated men (high school degree or
less) (51.5% vs. 61.7%; P = 0.043). No
other demographic, sexual risk behavior,
or drug use was associated with knowl-
edge of the herpes-HIVassociation. Only
10 (2.0%) men reported that they had
ever used nPEP or PrEP.

The NHBS-NYC survey provided
an opportunity to assess the awareness of
potential prevention strategies within the
MSM community in New York City. The
men were recruited at public venues and
included only those who chose to par-
ticipate; thus, they do not necessarily
represent all MSM in New York City.
Furthermore, the questionnaires were in-
terviewer administered; thus, some be-
haviors may have been underreported.

Almost half of these MSM were
aware of an important strategy being
tested in New York City and around the
worlddpreventive HIV vaccines. This is
of particular interest, because recruit-
ment for a large HIV vaccine efficacy
trial was going on during the same time
as the NHBS-NYC survey. Because of
the wording of the question, we were not
able to distinguish men who believe,
incorrectly, that a licensed HIV vaccine
exists and is available from men who
were aware of HIV vaccines under devel-
opment. Thus, the proportion aware of
HIV vaccines under development may
have been overestimated. HIV-infected
men were significantly more likely to be
aware of HIV vaccines for prevention of
HIV infection than HIV-uninfected men.
Although it is important to include all
persons in building support for HIV
vaccine trials, the results emphasize the
need to continue and expand community
education about HIV vaccine trials
among HIV-uninfected men to increase
participation of eligible MSM.

q 2008 Lippincott Williams & Wilkins 233

J Acquir Immune Defic Syndr � Volume 48, Number 2, June 1, 2008 Letters to the Editor



Only 59% of these MSM knew that
infection with genital herpes increases
the risk of HIV infection. Furthermore,
less than half of the men had ever been
tested for herpes, and those tested were
not significantly more likely to know
about the herpes-HIV association. Pre-
vious studies have shown that symptoms
of genital ulcers are neither sensitive nor
specific for HSV-2 infection and that the
increase in HIV infection is present for
those who have HSV-2 infection, regard-
less of symptoms.7 Thus, this raises
another important area for community
education efforts to underscore the im-
portance for MSM to take precautions
against acquiring infection with HSV-2,
to increase the knowledge of the herpes-
HIV association, and to test for HSV-2
infection when indicated. Community
outreach efforts for HIV vaccines and
herpes need to focus on younger men and
less educated men, 2 groups with par-
ticularly low levels of knowledge.

As has been observed in another
survey,13 few men reported using nPEP
or PrEP. For nPEP, we do not know if this
is a result of lack of awareness of this
intervention or other factors, such high
cost or personal preferences. For PrEP,
this is not a proven intervention; thus, it
was not expected that many men would
have reported PrEP use. If PrEP is shown
to be effective in reducing HIV acquisi-
tion, it would be important to monitor
trends in use and any subsequent changes
in HIV risk behaviors.
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