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ABSTRACT

Obijectives: The aims of this study was to analyze the immuno-virologic response after optimised background antiret-
roviral therapy (OBT) associated to new active antiretroviral treatment (ART) in HIV-1 infected patients with chronic
virologic failure. Methods: We conduced a descriptive analysis of the immuno-virologic responses in HIV-1 adult in-
fected patients: 1) harbouring multiple therapeutic failures with ART; 2) with no virologic response obtained over 10
years (1997-2008); and 3) treated with OBT combined with new drugs including at least 1 of the 3 active ART among
darunavir/ritonavir, etravirine and raltegravir; 4) observed between month 0 (M0), before new ART to month 12 (M12)
after new ART initialisation. Results: Twenty three patients were included in the study. After OBT, the proportion of
patients with undetectable viral load was significantly higher at M6 and M12 than MO (86% and 73% versus 0%, p =
0.03, respectively). At the same period, the median HIV viral load decreased significantly in 19/23 (83%) patients from
4.3 to 1.69log;p HIV-1 RNA copies/ml (p < 0.001, respectively). The median CD4-T cells count increased signifi-
cantly from 171/mm? [0 - 604] to 449/mm?® [130 - 964] between MO and M12 (p < 0.001), while the proportion of pa-
tients with CD4-T cells count below 200/mm?® decreased from 57% to 23% (p = 0.02). Tolerability was good and no
death was recorded during the 12-month’s follow-up. Conclusions: These results show that the combination of OBT
with the new ART can offer a salvage therapy in patients presenting a long-term history of virologic failures.
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1. Introduction although communication and preventive tools are more
accessible.

Although advances in the treatment and understanding
of the disease have proven beneficial, there still remains
a medical need for treatment of HIV infected patients.
Currently, there are 22 drugs approved by the US Food
and Drug Administration (FDA) for the treatment of HIV
infection. These drugs are categorized according to their
mode of action into five main groups: the nucleoside
reverse transcriptase inhibitors (NRTI), the non nucleo-
“Competing interests: The authors state that they have no conflicts of Slde_ re‘_’e_rse transcrlpta_se mhlblt(_)rs_(NNRTl)‘ the prote-
interest. ase inhibitors (PI), the integrase inhibitors (I1), and entry
*Corresponding author. inhibitors [2]. While highly active anti-retroviral therapy

Human immunodeficiency virus type 1 (HIV-1) infection
remains one of the most serious health problems in the
world [1]. It is estimated that approximately 39 million
people are living with HIV, with infection and death
rates of around 4 million and 3 million per year, respec-
tively [1]. Nowadays, the number of individuals infected
with HIV-1 and the number of deaths due to acquired
immunodeficiency syndrome (AIDS) continue to grow,
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(HAART) is effective, it can fail to control HIV replica-
tion for several reasons such as lack of therapy adherence
due to occurrence of sides effects affecting quality of life
[3,4], drug-drug interaction and loss of drug effective-
ness caused by development of resistance, including
multi-drug resistance and cross-resistance [5]. It is there-
fore essential to continue to develop new antiretroviral
drugs with potency against drug resistant and non-resis-
tant virus.

Patients with a long-term history of recurrent or chro-
nic virologic failure on HART develop HIV-1 multi-
classes drug resistance (MDR) reducing the efficiency of
antiretroviral drugs. Consequently, no sustained virologic
response can be obtained in such patients with drugs
from classical classes. Before 2007, sequential use of
available antiretrovirals could lead in such patients to
sequential functional monotherapies, increasing multi-
resistance and cross-resistance. While such situations are
today less and less frequent, especially in patients who
initiated treatment after 2000, there is a small group of
heavily-pretreated patients harbouring multi-drug HIV-1
with a history of poor tolerability and/or poor adherence.
Simultaneous availability of new very active compounds
offered the opportunity to construct potentially effective
salvage regimens, with the hope to achieve immuno-
virologic control even in the patients previously consid-
ered in dead-end.

Darunavir/ritonavir (PI), Etravirine (NNRTI) and Ral-
tegravir (1) represented new ART in their respective
therapeutic classes which had shown antiviral activity
against susceptible or multi-drug-resistant HIV [6-10].
Although phase 3 clinical studies with each of these in-
dividual new antiretrovirals have demonstrated their po-
tential as salvage therapy, there is limited experience for
the combination of these 3 antiretrovirals in patients with
MDR HIV-1 [8-15].

We report our experience of 12 months follow-up of
salvage therapy with darunavir/ritonavir and etravirine
with or without raltegravir in a cohort of very heavily
pretreated patients harbouring multi-drug resistant HIV-1.

2. Patients and Methods

Between January 2007 and June 2008, patients aged 18
years and older, followed in 2 HIV reference centres
were included in this prospective analysis if 1) antiretro-
viral therapy initiation was prior to 1996; 2) they had
long-term history of multiple virologic failures, defined
by the persistence of detectable viral load (HIV-1 viral
load > 1.60log;0 HIV-1 RNA copies/ml) during ten years
(1997-2008) with HART from the classical three classes
of ART including NRTI, NNRTI and PI; 3) there was no
possibility to construct a combination of 3 active antiret-
rovirals based on drugs available before 2006; and 4) if
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they received a salvage regimen containing at least 1 of
the 3 new active agents among darunavir/ritonavir
(600/100 mg twice daily), etravirine (200 mg twice daily)
and raltegravir (400 mg twice daily) combined to opti-
mized background therapy. HART therapy was defined
as the combination of three or more antiretroviral drugs.
The ART new drugs combination for patient treatment
was selected in respect to patient history of multi-drugs
resistance between 1997 and 2008. Drugs tolerability
were assessed on the basis of clinical adverse events. The
immuno-virological response, including CD4-T cells
count and HIV-1 viral load evaluation were performed at
baseline, before treatment initialization with new drugs
(month zero: MQO) and at M2, M4, M6 and M12. Effec-
tiveness was measured as the percentage of patient achev-
ing viral suppression (HIV-1 viral load < 1.60log;o
HIV-1 RNA copies/ml) in intention-to-treat approach.

Data were entered in Excel, and statistical analysis was
performed with Stata 11. Match-paired analyses were
used to test differences in the distribution of outcomes
and time points. For categorical variables Mc Nemar test
was used and Wilcoxon signed-rank test was used for
continuous variables. p value less than 0.05 was consid-
ered as significant.

3. Results

Among the 2350 patients followed in the 2 centres, 23
fullfilled study criteria: 21/23 (91%) males, median age:
49 years (range: 19 - 65), CDC stage C was present in
14/23 (61%) of the patients, the median year of HIV-1
detection was 1989 [1985-2002] and the median history
of antiretroviral therapy was 14.5 years (range: 6 - 19).

At baseline (MO0), the median time with detectable
HIV-1 viral load (>1.60log;o HIV-1 RNA copies/ml) on
antiretroviral therapy over the last 10 years (1997-2008)
was 120 months (74 - 120), the median viral load was
4.3l0g;0 (1.98 - 6) HIV-1 RNA copies/ml and the median
CD4 count was 171/mm? (0 - 604) (Table 1). Indeed,
during these last 10 years, 18/23 (78%) patients had less
than 12 months of cumulated time with undetectable HIV
viral load (<1.60log;y HIV-1 RNA copies/ml). For the
20/23 (87%) patients with more than 10 years of antiret-
roviral therapy 74% (17/23) had less than 6 consecutive
months with undetectable HIV viral load. Moreover, the
median number of prior anti-retrovirals used was 13 (6 -
16) and 80% of the patients received more than 12 of the
17 antiretroviral drugs available as of 2006 for which the
HIV virus was resistant.

High active anti-retroviral treatment (HAART) com-
bined with at least one of the three active antiretroviral
drugs including darunavir/ritonavir, etravirine and/or
raltegravir was used for patient treatment. Among them,
9/23 (39%) patients received the three drugs, 13/23 (57%)
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two drugs and 1/23 (4%) received only one drug. The
combinations prescribed were darunavir/ritonavir + et-
ravirine + raltegravir [9/23 (39%)], darunavir/ritonavir +
raltegravir [8/23 (35%)], darunavir/ritonavir + etravirine
[5/23 (22%)] and raltegravir [1/23 (4%)].

Among the 23 patients included in the study 21, 18, 22
and 15 patients respectively had immuno-virologic tests
and clinical examination at M2, M4, M6 and M12 (Table
1). During the 12 months of follow-up after prescription
of the new drugs no patients developed new AIDS events
and no death was recorded. Tolerability was good and
none of the patients stopped their new antiretroviral
combination for drug-related adverse event. Undetectable
HIV viral load was observed in 0/23 (0%), 19/22 (86%)
and 11/15 (73%) patients at MO, M6 and M12 respec-
tively (Table 1). The difference of the proportion of pa-
tient presenting undetectable viral load was statistically
significant between M0 and M12 (Table 1, Figure 1(a),
p = 0.03). The median HIV-1 viral load decreased sig-
nificantly from 4.32log;, RNA copies/ml at MO to
1.69log;o RNA copies/ml at M6 and persist at M12 (Ta-
ble 1, p < 0.001). The decrease in HIV-1 viral count was
observed for 19/23 (83%) patients between MO and M12
(Figure 1(b)), while 3/23 (13%) patients increased their
HIV-1 viral load and 1/23 (4%) had a persistently high
level of HIV-1 viral load of more than 2.5log;; RNA
copies/ml (Figure 1(b)).

The median CD4 T-cell count increased significantly
from 171/mm? [5 - 528] at MO to 449/mm?® [130 - 964] at
M12 (p < 0.001) and the proportion of patients with
T-CDA4 cell count under 200/mm® decreased from 57% at
MO to 23% at the same period (Table 1, Figure 1(a), p =
0.02).

4. Discussion
The HAART has changed the natural history of HIV in-

fection, reducing opportunistic infections and deaths [16].
However, treatment failures due to the emergence of HIV
virus drug resistance are associated to a high risk of im-
muno-virological relapse. The difficult-to-treat-patients
developing MDR HIV infection have high experience
with antiretroviral therapy and no therapeutic option with
all disposed antiretroviral drugs was possible. Recently,
three molecules, darunavir/ritonavir, etravirine and ralté-
gravir were proposed in the treatment of HIV infected
patients [6-15]. In this study, we analyzed the efficiency
of these new drugs combined to optimized background
therapy during twelve months in patients with advanced
MDR HIV-1 infection and treatment failures with the
three classes of antiretroviral drugs.

According to our results, 4 patients showed partial vi-
rologic responses. From them, 3 patients (A, B and C)
treated with the three new drugs or with darunavir plus
etravirine had emerging viral loads during the follow-up
and 1 patient (D) treated with raltegravir exhibited high
levels of persistent viral load. These patients were poorly
adherent to the ART and had a long-term history of
non-adherence with bad treatment observance and dis-
continuous antiretroviral therapy. It is noteworthy that a
persistently high level of HIV-1 viremia was shown in
patient D receiving only raltegravir combined to opti-
mized background therapy. This observation should be
interpreted as a loss of viral sensitivity to raltegravir. The
development of resistance to integrase inhibitors is a par-
ticular concern when raltegravir is by necessity used as
monotherapy, or as in the present study, where this mole-
cule was combined to no fully active drugs in the opti-
mized background therapy [17-20]. The mutations asso-
ciated with failure of raltegravir treatment affect inte-
grase sensitivity to the virus inhibition and could there-
fore explain the viral replication in this patient [21].
Moreover, the extensive cross-resistance that exists be-
tween NNRTI has limited their use in resistant HIV in-

Table 1. Evolution of immunologic [CD4-T cells counts (cellssfmm?®)] and virologic [HIV-1 viral loads (HIV-1 RNA copies/ml)]
parameters between month zero (M0), before new antiretroviral treatments and month twelve (M12). “p = 0.03. Bp < 0.001.

©p < 0.001, °p < 0.02.

MO M4 M6 M12
Staff 23 18 22 15
CDA4-T cells count (cells/mm®)
e median 171° 243 302 449°¢
o range (0- 604) (5 - 528) (9 - 652) (88 - 827) (130 - 964)
Patients with <200/mm?® CD4-T b b
cells count N (%) 13/23 (57%) 10/19 (53%) 7/16 (44%) 7/18 (39%) 3/13 (23%)
HIV-1 viral load (c/mm?)
o median 21000 50 50 50
e logy 4328 1.69 1.69 1.69%
o range [1.98 - 6] [0-4] [0 - 4.66] [0-3.84] [0-4.62]
Number of patients with 0123 (0%)* 15/21 (71%) 16/18 (89%) 19/22 (86%) 11/15 (73%)"

undetectable HIV-1 viral load (%)
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Figure 1. (a) Proportion of patients according to HIV viral load and CD4 T cell counts; (b) Individual HIV-1 viral loads evo-
lution of the 23 patients between month zero (MO0), before new antiretroviral treatment and month twelve (M12).

fections. Only etravirine has a genetic barrier to resis-
tance compared to other NNRTI and could preserve anti-
viral activity against MDR HIV. This is in agreement
with our result showing a decreasing viral load in pa-
tients A, B and C. In the same way, it has been shown
that multiple mutations are required before there is a de-
crease in susceptibility to this drug, whereas only one
mutation is needed to confer high-level resistance to the
currently approved NNRTI [6,22]. However, darunavir/
ritonavir was found to maintain antiretroviral activity
against HIV with Pl mutations [23].

In the line of previous studies, ours observations argue
strongly for the necessity to have a strategy using com-
bined new drugs with optimized background therapy in
order to avoid or limit the emergence of resistant HIV
and to maintain long-term virologic response efficiency.

During the patient follow up the immunologic benefit
was evidenced by increased CD4-T cell count and a de-
creased proportion of patients with CD4-T cells below to
200 /mm?. When considering the patients history of the
viral infection showing a HIV-1 viremia continuously
detectable during 10 years, it is noteworthy that the viral
load decreased in 86% patients after six months of new
drug treatment. Indeed, the HIV-1 viral loads were re-
duced to less than 1.60log;;, RNA copies/ml corre-
sponding to rates reported among patients infected with
virus sensitive to standard therapy. This viral load sup-
pression was remarkable for patients infected with HIV-1
that has triple-class drug resistance and in whom therapy
had failed previously. As observed in our study, the effi-
ciency of darunavir, etravirine and raltegravir in MDR
HIV-1 infected patients has been previously reported [8,
15]. It has been shown that in patients infected by MDR
HIV-1 with few remaining treatment options, the opti-
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mized background therapy combined with these new
molecules had a rapid and potent antiretroviral effect that
was superior to the effect of optimized background ther-
apy [8,15]. In our knowledge in respect to these finding
the new antiretroviral treatments represent the single
salvage therapeutic solutions in MDR HIV infected pa-
tient to date. The study of the tolerance to the new drugs
and drug-drugs interactions needs be continued in order
to determine with more precision adverse events, drug
interaction activities against the virus and patient me-
tabolism. However, early observations in studies evalu-
ating salvage regimens with etravirine combined with
darunavir suggest that there is no interaction between the
two drugs and no in vitro antagonism was notified [23-
25].

5. Conclusion

These results which show a remarkable evolution of im-
muno-virologic responses in the most diffcult-to-treat
patients who have a long-term history of chronic viro-
logic failure would suggest that new active antiretrovirals
drugs could offer a very successful salvage therapy for
the suppression of multi-drug resistant HIV-1 infection.
However, a longer follow-up is needed to assess the du-
rability of such salvage regimens.
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