
particularly when nevirapine (NVP) is
combined with Truvada (emtricitabine/
tenofovir). However, there is very lim-
ited data on the efficacy of NVP +
Kivexa, which seems to be a promising
HAART combination for several rea-
sons: very low cost; limited metabolic
and lipid disturbances,5,6 and low pill
burden (3 pills daily now but will re-
duce to 2 when the new once-daily ex-
tended-release NVP formulation
becomes available). Provided that a pa-
tient is HLA B57 negative and the
plasma HIV-1 RNA viral load is unde-
tectable, the safety of initiating this
HAART combination is expected to
be good.

To assess this, we retrospectively
looked at the clinical records of
118 patients who initiated NVP + Kivexa
between 2003 and 2010. Ninety-eight
patients were simplifications: 76 from
NVP plus 2 different nucleoside ana-
logues; 20 from a protease inhibitor–
based HAART plus Kivexa; 1 from
a protease inhibitor plus 2 different nu-
cleoside analogues; and 1 from enfuvir-
tide plus Kivexa. The main reasons for
simplification were as follows: lipodys-
trophy and lipid abnormalities (36
patients); pill-burden reduction (15p);
and other causes including D4T and
didanosine substitution (47p). Twenty
patients were treatment naive.

The mean age of patients was
44 years (range: 20–69 years) and
76.3% were males. Thirty-seven percent
were coinfected with hepatitis C virus
and 2% were carriers of hepatitis B sur-
face antigen. The median follow-up was
27 months (range: 5–84 months).

Overall, 20 patients (17%) discon-
tinued treatment due to the following
reasons: virologic failure (3p); toxicity
(12p) including rash (5p, 1 was HLAB57
positive), and gastrointestinal disturban-
ces as the most frequent events; changes
in treatment strategy (3p); loss to follow-
up (1p); and death from non-HIV–related
causes (1p). Of the 3 patients who expe-
rienced virologic failure, 2 were naive
with basal HIV-1 RNA viral load above
5 log copies per milliliter and the other
was a simplification. The observed per-
centage of virologic failure of the NVP +
Kivexa combination as a simplification
strategy was 1% (1 of 98).

The mean total plasma choles-
terol and triglyceride levels did not
change during the follow-up period,
and the mean CD4 increment was 44
cells per microliter.

In summary, we have observed
that the combination of nevirapine plus
Kivexa seems to be effective and safe,
particularly as a simplification strategy
for patients with undetectable viral load
and negative HLA B57. Approximately
1 of 10 patients might discontinue the
treatment due to side effects, but only
1% is expected to have virologic failure.

Patient adherence might improve
with the new extended-release NVP
formulation due to the low pill burden
and the possibility of a once-a-day
regimen. Countries with limited fund-
ing resources might also benefit from
this combination, as it is one of the
cheapest available on the market.
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Resistance Patterns
and Response to

Entecavir
Intensification Among
HIV-HBV–Coinfected
Adults With Persistent

HBV Viremia

To the Editors:
Tenofovir disoproxil fumarate

(TDF) is a potent anti–hepatitis B virus
(HBV) agent and is recommended as
the first-line therapy of HBV infection
in HIV-coinfected patients.1,2 How-
ever, 8%–11% of patients will experi-
ence persistent HBV viremia despite up
to 5 years of TDF treatment.3,4 The
impact of persistent HBV viremia on
the generation of HBV drug resistance
during TDF treatment is not known.
As lamivudine (3TC) monotherapy in
HIV-HBV infection is associated with
3TC resistance in up to 90% of patients
after 4 years,5 ongoing viremia despite
HBV therapy raises concern for driving
development of TDF and/or 3TC resis-
tance. Therefore, intensification with
entecavir (ETV) has been used by some
clinicians with the rationale of reducing
HBV drug resistance and preventing
progression of liver disease associated
with ongoing HBV viremia.6 In a pilot
study, we characterized HBV resistance
mutations among adults with persistent
HBV viremia after 48 weeks of TDF
and 3TC/emtricitabine (FTC) treatment
and evaluated virologic response
among patients with and without sub-
sequent ETV intensification.
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METHODS
Ten HIV-HBV–coinfected indi-

viduals with HIV RNA ,75 copies
per milliliter and detectable HBV
DNA ($1.6 log10 IU/mL HBV DNA,
equivalent to $40 copies per milliliter
HBV DNA) at the time of screening
after at least 48 weeks of 3TC/FTC,
and TDF-containing antiretroviral
therapy (ART) were enrolled in the
randomized controlled pilot study.
Population-based Sanger sequencing,
sensitive to 20%, of precore, basal core
promotor, and reverse transcriptase
regions of HBV (codons 96–250) was
performed (Quest Diagnostics, San
Juan Capistrano) upon entry. Subjects
were randomized in an open-label fash-
ion to receive 24 weeks of continued
TDF-containing ART with or without
intensification with 1 mg ETV daily.
Serum was tested for HBV DNA
using Cobas TAQman (lower limit of
quantitation 1.6 log10 IU/mL) every
12 weeks. At 24 weeks, those in non-
intensified arm with ongoing detectable
HBV DNA started 1 mg ETV daily for
an additional 24 weeks; those in the
ETV arm continued ongoing ETV
intensification for a total of 48 weeks.
The protocol was approved by the
University of California, San Francisco

IRB and was registered with clinical-
trials.gov (NCT00662545).

RESULTS
All 10 enrollees were male, me-

dian age 43 (range 30–64), with median
CD4+ 354 cells per cubic millimeter
(range 189–499). All were HBeAg pos-
itive, and none had hepatitis C or hepa-
titis delta viremia. Median baseline ALT
was 40.5 U/mL (21–146). Tenofovir had
been administered for a median of 36.5
months (15–77) and 3TC/FTC for a me-
dian of 72.5 months (32–150) (Table 1).
Before entry, 6 subjects had no recorded
HBV DNA value ,1.6 log10 IU/mL,
and 1 (#3) had attained HBV ,1.6
log10 followed by subsequent HBV
rebound without interruption of HIV/
HBV treatment or HIV viremia.

HBV Baseline
Resistance Mutations

Seven participants had interpret-
able HBV sequencing at time of study
entry. Of these, 5 lacked any pol muta-
tions, despite a median of 52 months on
3TC/FTC with persistent HBV viremia.
Two participants (#7, 10) had YMDD
mutations (M204V). No mutations
that have been putatively associated

with TDF treatment were detected in
any participant, including A181 T/V,
A194T, or N236T. One patient (#7)
had rtV191I, a mutation reported to
be associated with HBsAg loss despite
ongoing HBV viremia7; however, this
subject remained persistently HBsAg
positive. Three subjects had genotype
A2 associated polymorphism L217R.8

Outcome of HBV Viremia
The 5 participants randomized to

ETV intensification all had HBV ,1.6
log10 IU/mL by 48 weeks of treatment.
In the 5 patients randomized to no ETV
intensification, 3 participants (#1, 4, 5)
with low-level HBV viremia (,2.0
log10 IU/mL) at screening/entry had
HBV DNA ,1.6 log10 IU/mL by week
12. These 3 subjects had received TDF
for a range of 28–75 months before study
entry. In the remaining 2 subjects (#2, 3),
HBV DNA was detectable at 24 weeks,
at which time ETV was started. Twenty
four weeks of ETV treatment in these
patients produced an HBV DNA decline
of 2.3 log10 IU/mL in 1 patient (#2) and
a slight increase 0.4 log10 IU/mL in the
other (#3). No participant experienced
adverse events associated with ETV or
ART administration, ALT flares (ALT

TABLE 1. Baseline Characteristics and Response to Randomized Treatment

Previous
HBV Response

HBV DNA
Before TDF

Months
TDF

Months
3tc/FTC

HBV
Genotype

HBV rt
mutations

HBV DNA (log10 IU/mL)

Week 0 Week 12 Week 24 Week 36 Week 48

Arm A: Continued TDF + 3TC/FTC (no ETV · 24 weeks) ETV Added · 24 Weeks

1 Never , 1.6 7.8 28 28 Not able to sequence 1.9 ,1.6 ,1.6 N/A N/A

2 Never , 1.6 Not available 32 32 G None 7.7 7.2 5.8 4.3 3.3

3 Never , 1.6 6.3 81 102 G None 3.4 2.7 3.2 2.1 3.6

4 Unknown* .8.3 12 12 G None 1.9† ,1.6 ,1.6 N/A N/A

5 Rebound‡ 4.6 31 146 N/A None 1.9† ,1.6 ,1.6 N/A N/A

Arm B: ETV in addition to TDF + 3TC/FTC · 48 weeks ETV · 48 weeks

6 Never , 1.6 7.7 41 41 Not able to sequence 3.2 ,1.6 ,1.6 ,1.6 ,1.6

7 Never , 1.6 Not available 15 70 A V191I, S106C
L180M, M204V
L217R§

3.9 2.2 2.5 ,1.6 ,1.6

8 Unknown Not available 24 150 Not able to sequence 2.7 1.8 2.41 Not available ,1.6

9 Never , 1.6 Not available 52 52 A L217R§ 6.4 2.5 1.6 ,1.6 ,1.6

10 Unknown Not available 77 114 A V173V/L, L180M
M204V, L217R§

2.4 2.6 2.4 1.8 ,1.6

*HBV response to previous TDF-containing regimen unknown.
†Screening DNA presented, as entry DNA was ,1.6
‡Rebound defined as at least one prior HBV DNA ,1.6 log10 IU/mL with subsequent detectable HBV DNA.
§L217R is a genotype A2 polymorphism.
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.3 times upper limit of baseline), or
hepatic decompensation. No subjects
discontinued ART or ETV. Median
ALT in the ETV intensified arm was
45 U/mL (21–145) at baseline and
50 U/mL (18–107) at week 24; median
ALT in the nonintensified arm was 50 U/
mL (10–68) and 32 U/mL (10–61),
respectively. HIV RNA remained ,75
copies per milliliter in all participants.

DISCUSSION
In this small pilot study, we ob-

served that that HBV resistance during
persistent HBV replication in presence of
TDF and 3TC/FTC was infrequently
associated with 3TC resistance and was
not associated with TDF resistance. Five
patients had no HBV drug resistance at
study entry despite a preceding median
of 32 months of TDF and 70 months of
3TC/FTC treatment. Because 3TC re-
sistance is nearly universal in the setting
of detectable HBV DNA during pro-
longed administration of 3TC monother-
apy, our observation suggests TDF may
protect against development of 3TC
resistance. Of note, the 2 subjects with
M204V 3TC mutations had undergone
lengthy 3TC/FTC monotherapy (55 and
37months) before TDF treatment, allow-
ing for the possibly that these mutations
developed before TDF treatment. Fur-
ther, sequencing of HBV pol did not
demonstrate any novel mutations that
could be attributed to TDF resistance or
mutations previously associated with
TDF treatment. To date, HBV mutations
conferring TDF resistance have not been
convincingly described,9 and these data
further support that despite ongoing
HBV viremia in the presence of TDF,
emergence of tenofovir-related HBV
drug resistance mutations does not ex-
plain persistent HBV replication. All par-
ticipants were HIV infected with
continued suppression of HIV RNA,
suggesting either that poor adherence
with TDF alone is an unlikely explana-
tion for HBV viremia or that if subopti-
mal ART adherence contributed to HBV
viremia, HBVmay requiremore rigorous
adherence to oral therapy for full viro-
logic suppression than HIV in some
individuals.

All patients suppressed after 48
weeks of ETV intensification; 3
patients without additional treatment

also suppressed. Two patients with
M204V suppressed HBV replication
on ETV, despite the association of this
mutation with a lower barrier to de-
velopment of ETV resistance.10 ETV
intensification was well tolerated and
may require up to 48 weeks to suppress
HBV DNA.

This study is limited by the small
size and the limited follow-up, which
do not permit evaluation of clinical
impact of the intensification strategy
on hepatic disease progression. Despite
randomization, of the genotypable
patients, all 3 in the ETV arm patients
were HBV genotype A, and all 3
patients in TDF continuation arm were
genotype G. Although these genotypes
are not known to impact response to
ETV or tenofovir, genotype G is asso-
ciated with more advanced fibrosis than
genotype A.11

It remains unclear if intensifica-
tion is indicated to treat persistent
HBV viremia despite TDF therapy.
The rationale for intensification is two-
fold; to prevent drug resistance and to
reduce the adverse outcomes associated
with HBV viremia. The pattern of 3TC-
associated pol mutations encountered in
this series suggests that development of
3TC mutations is not common in the
presence of TDF and is contrary to what
is seen with 3TC monotherapy, where
the majority of patients develop 3TC re-
sistance over time.5 There seems to be
no emergence of TDF resistance, de-
spite persistent viremia in the presence
of drug pressure.

The second rationale for intensi-
fication is the putative clinical benefit of
suppression of HBV viremia below the
limit of detection. High levels of HBV
viremia are associated with hepatocel-
lular carcinoma and hepatic fibrosis,12

and even lower levels of detectable
HBV DNA confer an elevated risk of
hepatocellular carcinoma, liver damage,
and death.13,14 HIV-uninfected patients
treated with 3TC for HBV had worse
outcomes if HBV remained detectable
compared with those with suppressed
HBV.15,16 However, cohort data sug-
gest that the majority of coinfected
patients treated with TDF will eventu-
ally suppress HBV replication, 92%
after 5 years of TDF in one study.3

The question remains—is ongoing

HBV viremia detrimental during the

years required for suppression and if

so, when should intensification with
a third agent be considered, if ever?
And what should be done for the small
percentage of patients who do not sup-
press with years of tenofovir-based
therapy, despite good adherence?
Although it is unknown if there is a
clinical benefit to suppression of HBV
replication in TDF-treated HIV-coin-
fected patients with low-level HBV
viremia, intensification to fully suppress
HBV may be a consideration for
patients at higher risk of adverse out-
comes from ongoing viremia, such as
those with persistent high levels of
HBV DNA or advanced liver disease.
Larger randomized controlled trials are
warranted to address the optimal timing
of intensification with a third agent and
to further evaluate the impact of pro-
longed HBV viremia despite tenofovir
treatment.
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Antibody Response to
Inactivated Influenza

A (H1N1) 2009
Monovalent Vaccine in

Patients With and
Without HIV

To the Editors:
In 2009, an outbreak of H1N1

influenza A virus infection led the
World Health Organization to raise its
pandemic alert to the highest level.1,2

Worldwide, laboratory confirmed cases
of pandemic influenza H1N1 2009 led
to more than 18,000 deaths,3,4 includ-
ing 47 confirmed fatal cases in New
York City.5

The Advisory Committee on
Immunization Practices recommended
that the 2009 H1N1 vaccination efforts
focus initially on persons in 5 target
groups: pregnant women; persons who
live with or provide care to infants aged
,6 months; health care and emergency
medical services personnel; persons
aged 6 months to 24 years; persons
aged 25–64 years who have medical
conditions that put them at higher risk
for influenza-related complications, for
example, chronic heart, lung, renal,
liver disease, cancer or immunosup-
pression, including immunosuppression
caused by medications or by human
immunodeficiency virus.6

The influenza vaccine is the single
best way to protect against influenza
illness.7 Studies have shown that sea-
sonal influenza vaccination is effective
in HIV-1–infected individuals,8,9 includ-
ing those with CD4 counts ,200 cells
per cubic millimeter, who are antibody
positive for influenza who develop an
antibody response.10 However, HIV-
infected individuals may have an im-
paired antibody response to influenza
vaccination compared with healthy con-
trols, and lower CD4 cell counts were
associated with greater impairment in
antibody response.11

The 2009 H1N1 vaccine was imm-
unogenic in healthy adults.12 However,

the efficacy of this vaccine in patients
infected with HIV is not well elu-
cidated; studies have reported the pro-
tective effect of this vaccine in patients
with malignancy,13 in HIV-infected
youth and children,14 and HIV-
infected adult pregnant women.15

One study has reported that the
H1N1 2009 vaccine produced protec-
tive antibody titers by 3 weeks after
vaccination, in only 60% of HIV
adults whose median current CD4 cell
count was 502 cells per cubic millime-
ter.16 To our knowledge, few, if any,
studies on the 2009 H1N1 vaccine
have followed antibody titers beyond
4 weeks postvaccination, particularly
in HIV patients with very low CD4
cell counts. We studied the immuno-
genicity of this H1N1 influenza vac-
cine in patients with HIV, with CD4
counts .200 cells per cubic millimeter
and those with CD4 counts less than
200 cells per cubic millimeter for up to
12 weeks after immunization.

We conducted a prospective
observational study to determine the
antibody response to the 2009 H1N1
vaccine (Sanofi Pasteur, Swiftwater,
PA) at 4–6 weeks and at 8–12 weeks
in patients with and without HIV. Writ-
ten informed consent was obtained
from all participants. We recruited
study participants from our outpatient
HIV clinic with documented HIV infec-
tion, and healthy non–HIV-infected
controls were recruited from the hospi-
tal staff. Participants were then grouped
as: healthy controls (group A); HIV
patients with CD4 .200 cells per cubic
millimeter (group B); and HIV patients
with CD4 ,200 cells per cubic milli-
meter (group C). All but 3 of HIV
patients were on highly active antiretro-
viral therapy. Exclusion criteria were as
follows: age younger than 18 years,
inability to provide informed consent,
pregnancy, acute febrile illness, ana-
phylactic egg allergy, previous allergic
reaction to influenza vaccine, or previ-
ous Guillain Barre Syndrome. The
study was approved by the Maimonides
Medical Center Research Committee.

We enrolled 103 participants and
collected peripheral blood samples
between October 2009 and February
2010. Samples were obtained at base-
line or prevaccination, then at 4–6
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