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In the Literature
HIV Just Doesn’t Quit

Palmer S, Maldarelli F, Wiegand A, et al.
Low-level viremia persists for at least 7
years in patients on suppressive antiret-
roviral therapy. Proc Natl Acad Sci USA
2008; 105:3879–84.

Joos B, Fischer M, Kuster H, et al. HIV
rebounds from latently infected cells,
rather than from continuing low-level rep-
lication. Proc Natl Acad Sci USA 2008;
105:16725–30.

David Ho was named Time magazine
Man of the Year in 1996, having already
gained notoriety for his prediction that
HIV infection could be eradicated after 6
months to 3 years of combination therapy.
Subsequent experience, unfortunately, has
demonstrated that discontinuation of an-
tiretrovirals after such durations is inevi-
tably followed by reappearance of the vi-
rus. In fact, Palmer and colleagues have
demonstrated that, if you look hard
enough, HIV is there all along, even in the
face of ongoing antiretroviral therapy.

Palmer and colleagues, using an assay
capable of detecting a single copy of HIV-
1 RNA, evaluated viral persistence in 40
patients who received lopinavir-ritonavir,
stavudine, and lamivudine and who were
observed for as long as 384 weeks. Al-
though all persons consistently had
plasma HIV RNA levels !50 copies/mL,
the single-copy assay results were positive
for 77% of all patient samples assayed, and
all 40 patients had at least 1 positive sam-
ple. Mathematical modeling identified bi-
phasic HIV RNA levels between weeks 60
and 384 of therapy. Although the concen-
tration of viral RNA decreased with a half-
life of 39 weeks during the first phase,
there was no perceptible decay in viral lev-
els during the second. Thus, viral repli-
cation persists at low levels, despite ad-
ministration of otherwise effective an-
tiretroviral therapy, and appears to take
place in at least 2 compartments. In one

compartment, decay in viral replication
occurs, whereas in the second compart-
ment, viral replication remains stable for
at least 7 years of therapy.

Joos and colleagues used a different ap-
proach and concluded that viral rebound
after discontinuation of therapy occurs as
the result of rapid reactivation of latently
infected cells, rather than as a result of
continuing viral replication. They exam-
ined clonal evolutionary changes in a por-
tion of the gp120 gene in rebounding virus
in patients who experienced virological
suppression while receiving combination
antiretroviral therapy with repeated struc-
tured treatment interruptions. The me-
dian period of observation was 6.5 years.
Rebounding virus that emerged during the
2-week treatment interruptions was ho-
mogenous and was more similar to the
most recent common ancestral sequence
than to pretreatment virus. These and
other findings were interpreted to indicate
that rebounding virus emerges from a la-
tent state in a subpopulation of infect-
ed cells, thus accounting for the lack of
evolutionary change between treatment
interruptions.

These 2 studies would appear to con-
tradict one another, because the ability to
detect circulating HIV RNA (albeit at ex-
traordinarily low concentrations) in pa-
tients who are receiving continuing sup-
pressive antiretroviral therapy would seem
to indicate ongoing viral replication, in
which case evolutionary change would be
expected. The experiments of Joos and
colleagues, in which no evolutionary
change was observed during repeated
short-term treatment interruptions, led
them to conclude that viral rebound arose
from latently infected cells. Perhaps the
best construct to resolve the 2 findings is
that, during the late phases of suppressive
therapy, virus persists in latently infected
cells, which are frequently activated to
produce small amounts of virus.

Hepatitis C Virus (HCV)–HIV
Coinfection: 2b or Not 2b?

Laguno M, Cifuentes C, Murillas J, et al.
Randomized trial comparing pegylated in-
terferon a-2b versus pegylated interferon
a-2a, both plus ribavirin, to treat chronic
hepatitis C in human immunodeficiency
virus patients. Hepatology 2009; 49:22–31.

In a randomized, multicenter, open-
label clinical trial, Laguno and colleagues
randomized 182 HIV-infected patients
with HCV coinfection to receive, in ad-
dition to ribavirin (800–1200 mg per day),
either pegylated IFN-a-2b or pegylated
IFN-a-2a. Pegylated IFN-a-2b was ad-
ministered to 96 patients at a dosage of
80–150 mg per week, whereas pegylated
IFN-a-2a was given to 86 patients at a
dosage of 180 mg per week; the planned
duration of treatment was 48 weeks. Over-
all, 45% of infections were due to HCV
genotype 1, 34% were due to genotype 3,
17% were due to genotype 4, and 3% were
due to genotype 3. Fifty-nine percent of
patients had a baseline serum HCV RNA
level 1600,000 IU/mL. The baseline CD4+

lymphocyte count was 1300 cells/mm3

(mean, 598 cells/mm3), and the plasma
HIV RNA level was !200 copies/mL in
73% of patients.

An intent-to-treat analysis revealed no
statistically significant difference in the
proportions of patients who achieved a
sustained virological response, which was
defined as an undetectable serum HCV
RNA level 24 weeks after the end of ther-
apy; a sustained virological response was
observed in 42% and 46% of recipients of
pegylated IFN-a-2b and pegylated IFN-a-
2a, respectively ( ). Among patientsP p .6
who were infected with genotypes 1 or 4,
sustained virological response was
achieved in 28% of pegylated IFN-a-2b
recipients and in 32% ( ) of thoseP p .67
assigned pegylated IFN-a-2a, whereas
among persons infected with genotypes 2
or 3, sustained virological response oc-

Linda
Text Box
Subscription Information for: 

Linda
Stamp

Linda
Stamp

vly
Text Box



vi • CID 2009:48 (15 April) • IN THE LITERATURE

curred in 62% and 72% ( ), respec-P p .6
tively. Attainment of an early virological
response, which was defined as a 12-log10

reduction in the HCV RNA level at 12
weeks, was predictive of sustained viro-
logical response (positive predictive value,
64%; negative predictive value, 100%;
findings are for each treatment arm). Al-
most all patients experienced an adverse
event. In 55% of patients, the event was
considered of grade 3 or 4 severity; events
of grade 3 or 4 severity were identified in
46% of pegylated IFN-a-2b recipients and
62% of those receiving pegylated IFN-a-
2a ( ). Treatment discontinuationP p .037
as a consequence of an adverse reaction
occurred in 8% and 13% of recipients of
pegylated IFN-a-2b and pegylated IFN-a-
2a, respectively ( ). LeukopeniaP p .47
and thrombocytopenia were each more
frequently encountered in patients who re-
ceived pegylated IFN-a-2b.

Thus, the results of this study suggest
that there is little to choose between these
2 pegylated IFNs with regard to efficacy.
However, although this study was suffi-
ciently powered to be able to detect a dif-
ference in sustained virological response
120%, the power to detect a similar dif-
ference in the patients infected with ge-

notypes that had less favorable responses
to therapy was much lower. This is of great
relevance in the United States, where ge-
notype 1 predominates. It should also be
noted that, in contrast to the results dis-
cussed here, a retrospective analysis of pa-
tients who had participated in previous
clinical trials found a higher rate of early
virologic response in pegylated IFN-a-2a
recipients than in pegylated IFN-a-2b re-
cipients [1]. Consistent with the current
data, however, that study also found a
higher rate of serious adverse events
among pegylated IFN-a-2a recipients.

Although IFN-a-2b and IFN-a-2a
themselves have only minor differences,
the 2 commercially available pegylated
IFNs, pegylated IFN-a-2b and pegylated
IFN-a-2a, differ significantly [2]. The for-
mer is a smaller molecule, consisting of a
linear 12-kDa polyethylene glycol (PEG)
attached to the 19 kDa IFN by a bond that
is subject to hydrolysis, which releases the
active moiety in vivo, making pegylated
IFN-a-2b essentially a prodrug. In con-
trast, pegylated IFN-a-2a contains a 40-
kDa branched PEG attached to the IFN
molecule by a stable amide bond. These
differences result in marked pharmaco-
kinetic differences, with pegylated IFN-a-

2b being more rapidly absorbed from its
subcutaneous injection site, having a

larger volume of distribution, and having

more-rapid clearance. Nonetheless, the re-

sults for the HCV-HIV–coinfected pa-

tients described by Laguno and colleagues

suggest that, if the 2 pegylated IFNs differ

in therapeutic efficacy, the difference is not

great. The results are also more or less

consistent with the conclusions of a recent

review that concluded that available pub-

lished data do not support a firm conclu-

sion regarding the relative efficacy of the

2 available pegylated IFNs in HIV-unin-

fected patients with chronic hepatitis due

to HCV [3].
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