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Abstract

Guidelines for the use of antiretrovirals for HIV-1 infection recommend combining at least three agents.
Toxicities, cost, and the complexity of such regimens warrant the search for other options. Boosted
protease inhibitor monotherapy is one of the appealing options being investigated. Herein we review
uncontrolled and controlled clinical trials evaluating boosted protease inhibitor monotherapy in sev-
eral clinical settings: maintenance therapy, induction-maintenance strategies, and first-line treatment.
Boosted lopinavir monotherapy has been largely investigated in maintenance and induction-mainte-
nance strategies, showing its ability to maintain viral suppression in the majority of participants. The
major concern is the higher proportion of patients experiencing transient episodes of low-level viremia
(HIV-RNA 50-500 copies/ml) when compared to classical triple regimens. No protease inhibitor-associ-
ated resistance mutation was detected in patients who failed on boosted lopinavir monotherapy. Three
uncontrolled maintenance strategy studies with boosted atazanavir monotherapy showed conflicting
results. Thus, the reassuring results obtained with lopinavir might not be extended to the whole prote-
ase inhibitor class, warranting further studies with new generation protease inhibitors such as daruna-
vir. Finally, one controlled trial comparing first-line boosted lopinavir monotherapy to a standard triple
combination showed that the latter outperformed the boosted protease inhibitor monotherapy in this
clinical setting. In summary, a boosted protease inhibitor single-agent strategy can maintain continuous
plasma HIV-RNA suppression in a large proportion of patients already suppressed on a standard triple
combination. The more frequent occurrence of low-level viremia, however, does not allow the wide-
spread use of such a strategy outside of clinical studies at this time. (AIDS Rev. 2008;10:4-14)
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Squty‘, the absence of H|V eradication with those drugs

infection comprise three drugN @“@M%@DM 1.13“ u [ﬁ&th@rﬂy&&@é@ &Y for a lifetime, making long-

antirgtroviral therapy (HAART), and Include two nucleosice ., toxicity a critical issue in the management of HIV-in-

or nuclectide reverse transoripta?eeiMW%%ra t@-r @h@t@@@@yiﬂ@”d”a toxicity and lipoatrophy are

well-documented adverse effects of NRTI%S. Facial lipoat-

. ' ' ropMY is the nmet distressing side effect for
Correspondence to: WIthOUt the pr|or T}téﬁg\%j;ﬁjmm .

Jdtie Ghosn patients re rapy, and may lead to a

Département de Médecine Interne et Maladies InfﬁifuTh e Uﬁi é'ﬁ] inrpatient adherence to therapy7. Studies evalu-
p ugured treatment interruptions to limit exposure to

Centre Hospitalier Universitaire de Bicétre
78|Rue du Genéral Leclerc anti-HIV drugs showed an increased risk in disease pro-

G Fefmanyer PUiEatens: 28 enat

|ntroduction

Currently, gold-standard regimens for treatment of HIV-1



Sabrinel Sahali, et al.:

It has been shown that combining a Pl to a backbone
of two NRTI leads to a dramatically faster fat loss and
increases the risk of lipodystrophy in comparison to what
was seen with dual-NRTI therapy alone®. Conversely,
antiretroviral therapy with Pl alone appears rarely to
cause lipodystrophy®. Moreover, discontinuation of the
NRTI backbone may improve lipoatrophy'®, whereas Pl
withdrawal or substitution with a NNRTI has not proved
helpful in correcting lipodystrophy'*-'4. Thus, one ap-
proach to improve lipoatrophy was to discontinue the
NRTI backbone while maintaining a dual therapy with
one ritonavir-boosted PI (PI/r) and one NNRTI in patients
with full viral suppression on a classical triple combina-
tion with two NRTI and one PI/r's. However, many pa-
tients receiving a classical triple combination with a
backbone of two NRTI and one PI/r cannot be switched
to a NNRTI-based regimen for a variety of reasons (cen-
tral nervous system side effects, risk of unplanned preg-
nancy, already resistant to NNRTI). Moreover, these
regimens are not easy to manage because of potential
deleterious drug-drug interactions. Interestingly, boost-
ing second generation Pl with ritonavir allowed revisiting
the notion that using three drugs is a prerequisite for
successful anti-HIV therapy. Indeed, ritonavir increases
trough concentrations and half-lives of second genera-
tion PI, and these pharmacokinetic properties, along with
the intrinsic antiviral potency of these second-generation
P, yield a high genetic barrier against viral resistance®
'8, Thus, another approach to improve lipoatrophy was
to discontinue the NRTI backbone while maintaining Pl/r
alone in patients with full viral suppression on a classical
triple combination with two NRTI and one PI/r. Theoreti-
cally, the concept of boosted PI monotherapy is attrac-
tive as it would be expected to be less toxic, easier to
use, and less costly than a triple combination. Here we
review trials evaluating boosted Pl monotherapy in sev-
eral clinical settings: maintenance strategy, induction-
maintenance strategy, and first-line treatment.

Results of principal twls Tab{e 113 this

Maintenance strategy: for HIV-1 infected
patients with undetectab
HIV-RNA on a standard tri

Pilot studies
Kahlert study’®

This pilot non-comparative study evaluated the poten-
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Ritonavir-Boosted Protease Inhibitor Monotherapy for the Treatment of HIV-1 Infection

Patients on indinavir/ritonavir-based triple therapy
were eligible for enrolment if their HIV-RNA load was
< 50 copies/ml for at least three months, with no previ-
ous treatment failure.

Twelve patients were recruited; the dose of indinavir
was adapted to achieve trough concentrations ranging
between 500-2000 ng/ml: 400 mg twice a day (n = 1),
600 mg twice a day (n = 4), 800 twice a day (n = 7).

At baseline, all NRTI were stopped and only indina-
vir/ritonavir monotherapy was maintained.

The primary endpoint was a treatment failure defined
as one confirmed HIV-RNA level > 400 copies/ml or
three consecutive values > 200 copies/ml. Eleven pa-
tients completed the 48-week study period, and no
patient reached a predefined primary endpoint. After
completion of the study at week 48, all 11 patients
opted to remain on the study treatment and remained
suppressed for a median of 78 weeks.

ATARITMO study®°

This non-comparative, 24-week, pilot trial evaluated
the possibility of a simplified maintenance strategy
with ritonavir-boosted atazanavir to maintain viral sup-
pression.

Patients on conventional HAART for at least six
months (stable HAART during at least three months),
or who previously participated in the indinavir/ritonavir
monotherapy'® study were eligible for this study.

The primary endpoint of this trial was defined as two
consecutive HIV-RNA values > 400 copies/ml, or three
consecutive HIV-RNA values > 200 copies/ml, or four
consecutive HIV-RNA values > 100 copies/ml.

Thirty patients were included in the study (nine pa-
tients had previously been treated with indinavir/ritona-
vir monotherapy).

At baseline, all combination therapies or indina-
vir/ritonavir monotherapy were stopped and only
ritonavir-boosted atazanavir was administered for

o 24.weeks.
pUEﬂﬁl&ﬁrtjt@no m@p%rberiteria three patients failed

on atazanawr/rltonawr monotherapy; all other patients

@@@anﬂ‘[gmally suppressed in plasma at
week 24 (HIV-RNA load < 50 copies/ml).

24-week pilot study including 36 HIV-1-infected pa-
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The primary endpoint was to evaluate the risk of vi-
rologic failure, defined as two consecutive plasma HIV-1
RNA levels > 200 copies/ml, through 24 weeks after
simplification to atazanavir/ritonavir monotherapy.

A total of 36 participants were enrolled; 33 patients
remained in the study through 24 weeks. Out of the
33 patients, 31 were in virologic success.

Karlstréom study??

This was a single-centre pilot trial investigating rito-
navir-boosted atazanavir monotherapy in HIV-1-infect-
ed patients with stable antiretroviral therapy.

The patients were eligible if they had no prior his-
tory of Pl therapy and if they had a sustained viral
load < 20 copies/ml for a minimum of one year on
conventional triple-antiretroviral therapy.

The study was intended to recruit 30 patients to be
followed over 72 weeks. If five cases of virologic fail-
ures occurred during this period, the study was to be
terminated.

The primary endpoint was the number of patients
completing 72 weeks on monotherapy without experi-
encing virologic failure, defined by two consecutive
plasma HIV-1 RNA load > 20 copies/ml.

The study was terminated according to protocol
when 15 of the planned 30 patients had been re-
cruited because five cases of virologic failure had
already occurred.

The authors concluded that ritonavir-boosted ata-
zanavir monotherapy might not be as potent as a con-
ventional triple combination.

CAMPO study?3

This small, 24-week, pilot, non-comparative study
explored whether monotherapy with lopinavir/ritonavir
maintains viral suppression after initial therapy with
conventional HAART.

Six previously naive patijn(s on ther%py itfrklajo.pina-
virfritonavir 400/100 mg, zi i%f) r@jl ||5nﬁ3U

vudine 150 mg, given twice a day for at least 24 weeks,

Pierone study?*

This was a 48-week prospective pilot study which
evaluated the safety and efficacy of switching from
NRTI plus NNRTI therapy to lopinavir/ritonavir mono-
therapy in HIV-infected patients with stable viral sup-
pression < 75 copies/ml.

Patients were eligible for enrolment if they were over
18 years, naive to Pl, and on a stable NNRTI-based
antiretroviral regimen for more than six months, with
two consecutive viral load determinations < 75 cop-
ies/ml. Patient not receiving their first HAART treatment
regimen could be enrolled if the prior regimen had
been interrupted for any reason other than viral failure.
The primary endpoint was the proportion of partici-
pants with plasma HIV-RNA level < 75 copies/ml at
week 48. Virologic failure was defined as HIV-RNA load
> 400 copies/ml on two consecutive samples at least
one week apart.

Eighteen patients discontinued NNRTI and started
lopinavir/ritonavir during two weeks. Thereafter, NRTI
were stopped and lopinavir/ritonavir monotherapy was
continued. At week 48, 12 out of 18 (66%) participants
met the primary endpoint. Thirteen (72%) partici-
pants completed the 48-week study on lopinavir/rito-
navir monotherapy, and 12 out of 13 (92%) participants
had HIV-RNA levels < 75 copies/ml at week 48 on
study treatment.

Randomized studies

OK study?®

This 48-week study evaluated maintenance with
lopinavir/ritonavir monotherapy versus continuing
lopinavir/ritonavir plus two NRTI in HIV-infected pa-
tients with sustained viral suppression for more than
six months prior to enrolment. Patients were eligible
if they had no history of virologic failure while receiv-

ing.a PI..
b%@tl%ﬂ/ m&yweb@asure for efficacy was the

proportion of patients with HIV-RNA < 500 copies/ml

and with three determinations cﬁep/ﬂ{)\du(:@do@r @h@t@@@mq)rq failure was defined as two

ies/ml, were included.

consecutive -R > 500 copies/ml two weeks

Treatment with zidovudipefiefiyicie @dmr(gr Wﬂgﬁ& N perm 1ssion

ued and lopinavir/ritonavir was continued. At

patients were randomized to continue or to

four out of six patients had HIV-RNA levels <i4(i(h0ép- JWSWTI (21 per group).
ies/ml. The two remaining patients had IeSQ onsi np ty~patients in each group completed the study.

viral suppression, with HIV-RNA levels > 1000 copies/

After a 48-week follow-up, 81% of patients in the mono-
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OKO04 study?®

The eligibility criteria for this study were essentially
the same as for the OK study.

A total of 198 patients were randomized to lopina-
vir/ritonavir monotherapy (n = 100) or lopinavir/rito-
navir triple therapy (n = 98). The primary endpoint
was the proportion of participants without therapeutic
failure (defined as two consecutive HIV-RNA values
> 500 copies/ml two weeks apart). Of note, patients
in the monotherapy group who experienced viral re-
bound and were subsequently re-suppressed after
intensification with two NRTI were not considered as
therapeutic failures.

After 48 weeks, the proportion of patients without
therapeutic failure was 94% in the monotherapy group
and 89.9% in the triple-therapy group®. At week 96,
the percentage of patients without virologic failure was
87% in the monotherapy group versus 78% in the tri-
ple-therapy group. The proportion of patients with HIV-
RNA < 50 copies/ml was 77% in the monotherapy
group versus 78% in the triple-therapy group?.

KALMO study?®

This was an open-label study in which 60 patients
were randomized 1:1 to maintain their current regimen
or to switch to lopinavir/ritonavir monotherapy.

Participants were eligible if their plasma HIV-RNA
was < 80 copies/ml for at least six months on their
current regimen, with no prior virologic failure, and with a
CD4 cell count > 100 cells/mm?3. The primary endpoint was
the proportion of patients with HIV-RNA < 80 copies/ml by
week 96.

At week 48, by intent-to-treat analysis, 26 out of 30
(86.7%) patients in the monotherapy group, and 25
out of 30 (83.3%) patients in the control group had
plasma viral loads < 80 copies/ml?®. At week 96, 26
out of 30 (86.7%) subjects in both groups had viral
loads < 80 copies/ml®.

Induction-maintenance strategy

Cameron study M03-613%

No part of this pu

Patients were eligible to participate in the study if
they were naive for any antiretroviral treatment, with
HIV-RNA > 1000 copies/ml, and without resistance to
any study drug on screening genotype.

A total of 155 patients were randomized to receive
lamivudine/zidovudine twice daily with either lopinavir/
ritonavir (n = 104) or efavirenz (n = 51). In the lopina-
vir/ritonavir group, subjects achieving three consecu-
tive monthly HIV-RNA < 50 copies/ml between weeks
24-48 stopped zidovudine/lamivudine and continued
with lopinavir/ritonavir monotherapy.

The primary endpoint was the proportion of subjects
in the intent-to-treat exposed population with HIV-RNA
< 50 copies/ml at week 96.

Viral rebound was defined as two consecutive plas-
ma HIV-RNA > 50 copies/ml after achieving plasma
HIV-RNA < 50 copies/ml.

In total, 112 (72%) subjects completed the study on
their assigned regimen. In the intent-to-treat exposed
population, 48% of the lopinavir/ritonavir group and 61%
in the efavirenz group had HIV RNA < 50 copies/ml at
week 96 (p = ns). Lopinavir/ritonavir monotherapy sub-
jects had a significantly shorter time from simplification
to confirmed virologic rebound > 50 copies/ml com-
pared to similar efavirenz-treated subjects.

First-line strategy
Pilot studies

IMANI-2 study?'

This pilot study evaluated the efficacy of a first-line lopi-
navirfritonavir monotherapy regimen in 39 antiretroviral-
naive HIV-1-infected patients without any Pl resistance,
followed during 48 weeks. The primary endpoint was
the proportion of patients with HIV-RNA < 75 copies/ml
at week 48.

All participants completed the study. There were six

iralogic failures of which five could be attributed to

é@t%&maﬁéd freatment.

reproduced or [Ramiomized study
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regimen in HIV-infected patients with HIV-RNA <
100,000 copies/ml.

Patients were eligible if they were 18 years or older,
naive to antiretroviral therapy, had a CD4 cell > 100/mm3,
a plasma HIV-RNA < 100,000 copies/ml, and if they
required initiation of anti-HIV therapy according to the
IAS guidelines.

The primary endpoint was the proportion of pa-
tients with HIV-RNA < 400 copies/ml at week 24 and
< 50 copies/ml at week 48. Patients were followed up
to week 96.

A total of 136 patients were randomized to the mono-
therapy (n = 83) or the triple-therapy (n = 53) groups.
The on-treatment analysis indicated that 80% in the
monotherapy group and 95% in the triple-therapy
group reached the primary endpoint (p = 0.02). Less
patients on lopinavir/ritonavir monotherapy had an HIV-
RNA < 50 copies/ml at week 48 compared to those on
lopinavir/ritonavir triple therapy (84 vs. 98%; p = 0.03).
The authors concluded that lopinavir/ritonavir mono-
therapy demonstrated a lower rate of virologic suppres-
sion when compared to lopinavir/ritonavir triple therapy
and therefore should not be considered as a preferred
treatment option in antiretroviral-naive patients.

Development of resistance mutations
at failure on boosted protease inhibitor
monotherapy (Table 2)

Boosted Pl combination therapy is associated with a
high genetic barrier to development of resistance, as
reflected by the very low rate of Pl resistance observed
over periods of up to seven years of treatment®. In-
deed, combination therapy with lopinavir/ritonavir rare-
ly selects for PI resistance in antiretroviral-naive pa-
tients®+%,

In the context of antiretroviral monotherapy, it will be
of major importance to study the risk of selection of
drug-resistant viruses. In addition, the polymorphism
of HIV-1 non-B protease Id decre netlo
barrier as some polymorp n@atr Qfat
Pl susceptibility, thus increasing the risk of resistance
development.

Single-drug maintenance therapy with atazanavir/
ritonavir in pilot studies
failure varying from 7-369

thes stud-
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Maintenance strategy with lopinavir/ritonavir mono-
therapy showed that after full viral suppression ob-
tained with HAART, efficacy of maintenance was dem-
onstrated in comparison to triple therapy?”2°. In the OK
study, after 48 weeks of follow-up, 21 patients in each
group were still in the study; 81% patients in the mono-
therapy group remained with an HIV-RNA < 50 copies/ml,
versus 95% for the triple-therapy group (p = 0.34). No
Pl resistance was detected in patients with virologic
failure and genotypic resistance test available (Table
2). In the Cameron study, 48% of the lopinavir/ritonavir
group and 61% in the efavirenz group had an HIV-RNA
< 50 copies/ml at week 96. In the lopinavir/ritonavir
monotherapy group, three patients selected a resistant
virus at week 40 (M46L, V82A), week 44 (L90OM) and
week 60 (M46l). In the lopinavir/ritonavir triple-therapy
group, one patient selected a resistant virus at week
40 (154V) (Table 2). The PI resistance patterns ob-
served in patients included in the Cameron study were
already described for lopinavir/ritonavir resistance in
the context of triple therapy, with the emergence of
major Pl mutations such as M46l, 154V, V82A, and
LO90M3435, The pattern of mutations including V32l
M46l, and 147A was not evidenced in these studies in
contrast to the Friend report.

In the MONARK study, where lopinavir/ritonavir was
used as monotherapy in naive patients, preliminary re-
sults until week 48 reported that resistance mutations
were detected in the protease gene in three out of 83
patients (3.6%) in lopinavir/ritonavir monotherapy, and
in the reverse transcriptase gene in one out of 53 on
lopinavir/ritonavir triple therapy3. More recently, at the
last HIV Drug Resistance Workshop, Delaugerre, et al.
reported the rate and profile of resistant virus at week
96%. In the lopinavir/ritonavir monotherapy group, 32
subjects qualified for genotypic resistance testing, sev-
en due to suboptimal response, five discontinued study
treatment, and 20 requested because of the occurrence
of low-level episodes of viremia of 50-500 copies/ml

fter an HIV-RNA < 50 copies/ml. Of these 32 subjects,
E)jd@ mma\ym & PI mutations: M46l, L63P
at week 40; L76V at week 44; 113V, M46l, L76V at
at week 76; L76V at week 90
(Table 2). The “five viruses with major Pl mutations

j?j”ﬂ?‘ﬂ'tatfbg ngalﬁgp V\PFLTT@H ﬁ@@?ﬁ??ﬁ”@ﬁ cases and to CRF02_AG

su ee cases. Major Pl mutations were de-

type in't

ies, resistance testing at failure did nOth(fNiﬁy pLLg Zgﬁpéfeen weeks 40 and 90. The selected Pl-as-
resistance mutations, and no sample s n istance mutations (M46l and V82A) have

primary resistance mutations, including 150L which

been prewously described in patients failing on a triple
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Table 2. Main characteristics of studies using protease inhibitor monotherapy (Continued)

Genotypic resistance test

Virologic failure (%)

Patients Virologic success

Study treatment

Previous treatment

Study
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Ritonavir-Boosted Protease Inhibitor Monotherapy for the Treatment of HIV-1 Infection
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tion L76V and all three were infected with HIV-1
CRF02_AG subtype. In the lopinavir/ritonavir triple-

== g combination group, none had a virus with a major Pl
- L2 Z mutation.
§2 §§ § In summary, no Pl-resistant virus was identified in
§§ % 8 % pilot studies using atazanavir/ritonavir as single-drug
353 B 3 maintenance therapy. In studies using lopinavir/ritona-
3 < i 2 % 8 § vir as single-drug maintenance therapy or as mono-
I5% 4R § therapy in naive patients, the barrier for selection of Pl
5 resistance mutations appears to be lower than with
§ lopinavir/ritonavir-based three-drug regimens. In addi-
; g tion, mutation L76V in protease gene has not been yet
Ed f described in patients failing on triple therapy, and was
2 @ selected in three HIV-1 patients treated with first-line
% é lopinavir/ritonavir monotherapy and infected with a
5 4 CRF02_AG virus. A first explanation could be the re-
2 2 duced potency of antiretroviral regimens in naive pa-
3 3 tients due to the absence of NRTI. A second explanation
E g could be the polymorphism of HIV-1 non-B protease
. § N gene that could decrease the genetic barrier, subse-
§ t:: § quently increasing the risk of resistance development.
S § E Efficacy of boosted protease inhibitor
= monotherapy in anatomical sanctuaries
3 § - Triple combination with two NRTI and one Pl has
< % been shown to efficiently reduce HIV-1 shedding in
g 2 s semen of most patients®”. However, little is known
§ § E about the impact of PI monotherapy on HIV-1 shedding
% 5 § in semen. One concern about boosted Pl monotherapy
§ §g§ is its ability to control HIV-1 replication in sanctuary
R é‘)%é anatomical reservoirs such as the male genital tract.
= §§§,}% Indeed, drug disposition in semen is influenced by
§ § 2k drug ionization, lipophilicity, molecular weight, the de-
A %%g gree of protein binding, affinity for membrane trans-
% 2. E porters, and semen pH3¥®. The biochemical character-
% gg% istics of most Pl suggest they may not penetrate the
= gig § blood-testis barrier well, being more lipophilic and ex-
O gg; tensively bound to blood plasma proteins. We and
£58 thers have previously shown that penetration of boost-
NO part OEE@S pU&J ﬁl@mr @@Jy\aE)relopmawr and atazanavir in
g ;5; : semen vvas poor39 40 contrasting with that of indinavir
reprod@ggd or @ er@eutlo concentrations in semen®.
5 é § his i |ssue raiseS concerns about the local selection of
without th%‘f%ﬁlor V\WW‘E@W@@( ItifSRyige! replenishment wifh re-
: E gc sistant virus into circulation.

Uﬁgn tudjes describing seminal plasma antiretroviral
1€ p m oosted atazanavir when used as sole agent

are available. These two studies involved patients who
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monotherapy?2!. These two studies provided conflict-
ing results, one showing no detection of HIV-RNA in
seminal plasma of eight patients after 24 weeks on
boosted atazanavir monotherapy?!, while in the other
study, high levels of HIV-RNA were detected in seminal
plasma of 2/15 patients tested at week 24, despite full
viral suppression in blood®. No pharmacologic mea-
surement was performed in these two studies.

The only study in the male genital tract with data on
both viral quantification and pharmacologic measure-
ments in semen was performed in antiretroviral-naive
patients starting a first-line monotherapy with lopinavir/
ritonavir, or a standard triple combination with zidovu-
dine/lamivudine plus lopinavir/ritonavir in the MONARK
trial®. In this study, semen HIV-RNA was undetectable
in five out of five men on lopinavir/ritonavir monothera-
py, despite undetectable semen lopinavir and ritonavir
concentrations*?. Semen HIV-RNA was also undetect-
able in five out of five men after 48 weeks on zidovu-
dine/lamivudine plus lopinavir/ritonavir#.

Only one study explored the impact of lopinavir/rito-
navir monotherapy in the female genital tract, with
available data on both viral quantification and pharma-
cologic measurement. In this study, HIV-RNA was un-
detectable in the cervicovaginal fluid of all seven
women studied*®. Lopinavir/ritonavir penetration into
cervicovaginal fluid exceeded the reference population
median IC,, (1.9 ng/ml) in all but one sample, despite
significant dilution of lavage samples®.

Finally, two studies addressed the issue of boosted
Pl monotherapy virologic impact in cerebrospinal fluid
(CSF). The first study, IMANI-2, involved antiretroviral-
naive patients who started a first-line lopinavir/ritonavir
monotherapy, and who had achieved at least two plas-
ma HIV-BNA measurements < 75 copies/ml after a
minimum of 24 weeks on treatment**. The HIV-RNA in
CSF was undetectable in 10 out of the 11 patients
studied. The lopinavir CSF median concentration was
24.3 ing/ml. The median lopinavir IC,, ratio was 12.8
(range, 3.7-44.9). All indivi

al-subject IoQanFi%.con—
centrations exceeded the réfefén BEU tio bﬁiafau

IC,, by at least threefold, and the mean CSF lopinavir

concentration exceeded the refé@r@é@d@@@dw@r plhr@tc@rﬁ@s{@yé

dian IC,, by 16-fold. The authors concluded that lopi-

navir/ritonavir delivers aWiLﬁt?thijﬁéo
e

tions that reliably exceed the reference population

(5% W Eten

viral loads in CSF (2.8, 2.2, and 3.8 log,,cp/ml) despite
viral suppression in plasma. Mean ratio of CSF/plasma
drug concentration was 0.9% (+ 0.8, range 0.1-2.7%).
These levels were slightly above the EC,, (1 ng/ml) for
wild-type virus.

Clinical use of protease inhibitor
monotherapy in clinical practice

The challenge currently facing HIV researchers and
clinicians is to find a simple and potent treatment strat-
egy that might not only avoid cumulative toxicities as-
sociated with long-term use of antiretrovirals, but also
reduce the cost of a lifespan-planned antiretroviral
therapy. Regarding these issues, boosted Pl mono-
therapy seems an appealing approach. All boosted Pl
monotherapy studies reported herein showed that this
strategy is effective in a surprisingly high proportion of
patients. This clearly challenges the notion that a three-
drug regimen is a definite prerequisite for successful
antiretroviral therapy.

The major concern with such a strategy is the higher
proportion of patients experiencing transient episodes
of low-level viremia (50-500 copies/ml) when compared
to classical triple regimens. Of note, the proportion of
patients with low-level, transient viremia seems to de-
pend on the clinical setting in which it is used, being
lesser in studies of maintenance therapy than in first-
line studies. In most cases, this low-level viremia did
not favor the development of resistance mutations. A
simulated model of treatment simplification with boost-
ed Pl monotherapy suggested that subjects who do
not develop Pl resistance at the time of virologic failure
are projected to live longer than subjects receiving the
standard-of-care regimen because they can receive an
additional line of therapy without compromising future
options®. In the very few cases where resistance mu-
tations were selected on suboptimal boosted Pl mono-
therapy®, they did not affect phenotypic or genatypic

iral susceptibility to the,Pl used and did not jeopardize
Eﬁ@a@r@@um@yol@andeed, intensification with
two NRTI yielded a plasma HIV-RNA < 50 copies/ml.
N@jgs showed a similar increase in
CD4 cells in patients on triple combination or on boost-

: ﬁ@ i gjg?@ta higher rateg of low-level
viremia in the latter group®®%?, suggesting that low-

median IC,, for wild-type virus*. The Segjnd[@(tédb Lﬁsns\ﬁéf had minimal, if any, impact on restoration
involved already suppressed patients and switc 0 i unction. The origin of this low-level viremia

boosted atazanavir monotherapy®. At week 24, CSF
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is at present unclear. Adherence may be a critical
hed math-
el viremia
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may also be facilitated by differential drug penetration
in anatomic sanctuary sites*®. The consequences of
suboptimal drug penetration in the central nervous sys-
tem or in the genital tract have major clinical and pub-
lic health implications, especially in the setting of
boosted Pl monotherapy. Indeed, despite full viral sup-
pression in blood plasma, some patients may develop
HIV encephalopathy’. Given that, in the vast majority
of cases, viral particles in anatomic reservoirs originate
from passive diffusion from blood plasma*, we would
therefore, in keeping with Vernazza, et al.?%, caution
against the wide use of Pl-based monotherapies until
complete suppression of viral load in the central ner-
vous system is documented or at least probable after
a sufficient induction period with a triple combination.
Compartmentalization of HIV-1 in the genital tract is
also a source of concern. It might not only increase the
risk of development of local resistance, but also en-
hance the risk of HIV transmission of resistant strains
from treated individuals*. The few existing data on the
impact of boosted PI monotherapy on HIV-1 shedding
in the male genital tract showed conflicting results?021:42,
which suggest that the reassuring results obtained with
lopinavir might not be extended to the whole PI class.

Another important issue is patient quality of life; this
issue, however, has been poorly addressed in most
randomized studies. Fat distribution has been studied
by Cameron, et al., who showed that peripheral fat loss
occurred significantly less frequently on lopinavir/rito-
navir monotherapy compared to a triple regimen with
efavirenz. Moreover, lipohypertrophy occurred with a
similar frequency in both treatment groups®.

Finally, a boosted Pl monotherapy strategy offers an
interesting cost saving compared with the standard-of-
care triple combination®445,

In conclusion, a boosted Pl monotherapy strategy
can maintain continuous plasma HIV-RNA suppression
in a large proportion of patients already suppressed
on a standard triple combination. The more frequent
occurrence of low-level viremia, however es not
allow the widespread use ﬁ@:%p@ﬂte@ %h
clinical studies at this time. Moreover, we believe that
the suboptimal efficacy of suche
cal viral sanctuaries requires a suﬁicient induction period

5 HU
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benefit most from a boosted Pl single-agent strategy
and to better understand the potential risks and bene-
fits associated with this therapeutic strategy.
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