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Objectives: Ritonavir-boosted protease inhibitor monotherapy (PIMT) is a maintenance strategy that prevents
nucleoside reverse transcriptase inhibitor toxicity and reduces costs. Some trials compare PIMT with combined
antiretroviral therapy, but restricted selection criteria and low sample size hamper data extrapolation to routine
practice. Here, we analyse the effectiveness and safety of PIMT in clinical practice.

Methods: This was a retrospective, observational, multicentre study. Adult HIV-1 patients receiving PIMT with
darunavir or lopinavir were included. A Cox regression model identified independent predictors for virological
failure (VF).

Results: A total of 664 patients (435 on darunavir/ritonavir and 229 on lopinavir/ritonavir) [74% male, median age
of 54 years, one-third with previous protease inhibitor VF, CD4 nadir 189 cells/mm3 and 42% coinfected with hepa-
titis C virus (HCV)] were analysed. After a median follow-up of 16 months, 78% of patients (95% CI 74%–81%)
remained free from therapeutic failure (TF) (change between ritonavir-boosted PIs not considered failure). At
12 months, by intention-to-treat analysis (change between ritonavir-boosted PIs equals failure), 83% of patients
were free from TF (87% darunavir/ritonavir versus 77% lopinavir/ritonavir, P¼0.001). Regarding VF, 88% of patients
maintained viral suppression at 12 months (93% darunavir/ritonavir versus 88% lopinavir/ritonavir, P¼not signifi-
cant). CD4 nadir ,200 cells/mm3 [hazard ratio (HR) 1.58, 95% CI 1.01–2.49] and undetectable viral load prior to
PIMT ,24 months (HR 1.86, 95% CI 1.20–2.91) were independent predictors for VF. Prior protease inhibitor failure,
HCV coinfection and the protease inhibitor/ritonavir used were not associated with PIMT outcome. A total of 158
patients stopped PIMT, 6% due to adverse events. Two patients developed encephalitis.

Conclusions: PIMTeffectiveness was consistent with data from clinical trials. Viral suppression duration prior to PIMT
and CD4 cell count nadir were independent predictors for PIMT outcome.
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Introduction
With the widespread use of combined antiretroviral therapy
(cART), HIV morbidity and mortality have significantly decreased
in the last decade. However, adverse events associated with
some antiretroviral drugs, such as mitochondrial toxicity with thy-
midine analogues1 or kidney and bone concerns with tenofovir,2,3

have limited their use. At the same time, newer drugs with higher
potency and better tolerability have become available. This has
entailed the investigation of new strategies in treating HIV
infection.

One of these strategies is ritonavir-boosted protease inhibitor
monotherapy (PIMT), supported by the high potency and genetic
barrier of this family. In addition to preventing the toxicity
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associated with the use of nucleoside reverse transcriptase inhibi-
tors (NRTIs), PIMT simplifies some antiretroviral regimens, lowers
costs and preserves newer drugs for future use.

PIMT has been tested in different settings. It has shown non-
inferior efficacy as a switch strategy in some studies and is
accepted as an alternative regimen in some HIV treatment guide-
lines, especially in patients showing NRTI-related toxicity, although
only in patients without history of failure on prior protease inhibitor-
based therapy, undetectable viral load for ≥6 months and excel-
lent adherence.4,5 On the other hand, it has not shown sufficient
efficacy in patients with detectable viral load (either in naive
patients6,7 or as salvage therapy8) or as an induction–maintenance
strategy.9

Focusing on switch studies, there are data mainly with ritonavir-
boosted darunavir10,11 and lopinavir12,13 having shown their effi-
cacy in this setting. There are also data with atazanavir,14,15 but
the results do not recommend its use as PIMT. We have scarce
data with other protease inhibitors that are seldom used now-
adays.16–18 However, all PIMT studies have similar limitations: the
number of included patients is relatively small and the results are
not generalizable as they have different inclusion criteria.

The aims of this study are to describe the characteristics of
patients receiving PIMT in the clinical setting, to analyse the
effectiveness and tolerability of these regimens in patients who
might differ from those included in clinical trials and to analyse
if there are any parameters that can help to predict virological fail-
ure (VF) with PIMT in daily practice.

Methods
This was a retrospective, observational, multicentre study carried out in
seven Spanish university hospitals.

Adult patients (≥18 years old) with HIV-1 infection, currently receiving
or having received at any time PIMT with lopinavir/ritonavir or darunavir/
ritonavir, were selected from each centre’s HIV-infected patients database
and evaluated for study inclusion. Their clinical charts and electronic med-
ical records were reviewed to obtain relevant data. The database was
closed for analyses on 31 December 2012. Participation in clinical trials
was not an exclusion criterion. Patients with detectable HIV viral load at
PIMT initiation or with no available viral load measurements while on
PIMT were excluded from the study analysis.

Demographic data (age, sex and race), HIV-related data (transmission
risk factor, years of infection, previous antiretroviral regimens and reasons
for discontinuation and prior resistance testing) and hepatitis C virus (HCV)
coinfection status were recorded for each patient. All previous resistance
tests were taken into account to determine the potential susceptibility to
antiretrovirals. Drug resistance-associated mutations (RAMs) were consid-
ered as defined by the International AIDS Society—USA guidelines.19

Frequency of follow-up visits was decided by the physician in charge of
the patient. Information regarding CD4, HIV RNA, adverse events or rea-
sons for discontinuing PIMT was recorded. If PIMT was stopped, the results
of resistance testing when performed, the subsequent prescribed therapy
and the outcomes with the new treatment were analysed.

VF was defined as two consecutive viral loads .50 copies/mL or a sin-
gle determination .50 copies/mL if the treatment was changed or the
patient was lost to follow-up (defined as not attending appointments
and not collecting the antiretroviral treatment at the hospital pharmacy).
Therapeutic failure (TF) included VF, antiretroviral therapy change due to
adverse events or any other reason, death or loss to follow-up.

The primary objective of the study was to analyse the effectiveness of
PIMT in the clinical setting, defined as the percentage of patients with no
TF during the study period.

Secondary objectives were to describe the characteristics of patients
receiving PIMT outside clinical trials, analyse the effectiveness of PIMT
regarding VF, describe the evolution of HIV-related laboratory parameters
(CD4 cell counts and HIV RNA blips), describe the safety of and reasons for
stopping PIMT, investigate predictors for VF with PIMT and describe the
outcome in case of TF. We also wanted to compare treatment outcomes
between darunavir/ritonavir and lopinavir/ritonavir, the two ritonavir-
boosted PI combinations currently accepted as PIMT in some guidelines.4,5

The study protocol was approved by the institutional review boards of
the participating centres and written informed consent was obtained from
all patients.

Statistical analyses
For quantitative variables, medians and IQRs were used as measures of
central tendency and dispersion. Numbers of patients and percentages
were given for qualitative variables.

The changes from baseline (period of time between starting and stop-
ping PIMT for any reason or closing of the database, whichever occurred
first) were compared using the paired Student’s t-test for quantitative vari-
ables. Comparisons between quantitative non-paired variables were per-
formed with Student’s t-test and the x2 test was used for qualitative
variables.

For the primary PIMT effectiveness endpoint, we performed a modified
intention-to-treat analysis (mITT: stopping or changing PIMT due to any
reason equals failure, except for changes from one PIMT to another
PIMT, censoring data at treatment change). For other effectiveness end-
points, an ITT analysis was used (VF, stop or change for any reason equals
failure).

An on-treatment analysis of effectiveness (censoring any cause of TF
apart from VF) was also performed.

Kaplan–Meier curves were used to estimate the time to TF and VF (cen-
soring data at 24 months of follow-up as very few patients receiving dar-
unavir/ritonavir were treated for longer than this timepoint). The log-rank
test was used to compare ritonavir-boosted PIs.

Cox proportional hazards regression was used to identify predictive fac-
tors for VF. Variables associated with VF in univariate analysis (P,0.2) and
clinically relevant variables were considered for inclusion in the multivari-
ate models.

All statistical tests were two-tailed and were performed at a level of
statistical significance of 0.05. SPSS 20.0 software (SPSS Inc., Chicago, IL,
USA) was used for statistical analyses.

Results
Initially, 725 patients who started PIMT between January 2004
and July 2012 were evaluated. Of them, 664 patients fulfilled
the inclusion criteria and were analysed (Figure 1). The baseline
characteristics and prior antiretroviral treatments of the patients
included in the analysis are shown in Table 1. The median (IQR)
CD4 nadir was 189 (76–297) cells/mm3 and 199 (30%) and 110
(17%) patients had CD4 nadirs ,100 and ,50 cells/mm3,
respectively. The median time with undetectable viral load prior
to PIMT initiation was 49 (24–83) months and the percentage
of patients with ,6, ,12 and ,24 months of undetectable viral
load was 7%, 14% and 26%, respectively. Most patients (90%)
had been previously exposed to a protease inhibitor and one-third
of them had experienced VF on a protease inhibitor-containing
regimen. The protease inhibitors on which patients had previously
failed included both old non-ritonavir-boosted protease inhibitors
(indinavir and nelfinavir) and newer ritonavir-boosted protease

Protease inhibitor monotherapy in the clinical setting

1391

JAC
D

ow
nloaded from

 https://academ
ic.oup.com

/jac/article/69/5/1390/681261 by guest on 22 M
ay 2023



inhibitors (atazanavir, fosamprenavir, lopinavir and saquinavir) in
the same proportion (17% in each category).

Effectiveness

Patients were followed for a median of 16 (11–24) months on
PIMT. Patients receiving lopinavir/ritonavir had a significantly
longer follow-up compared with those receiving darunavir/
ritonavir [21 (10–40) versus 15 (11–20) months, P,0.001].

Overall, by mITT analysis, 78% of patients (516/664, 95% CI
74%–81%) remained free from TF at the end of follow-up. By ITT
analysis, cumulative survival at 12 months was 83.1% (453/545,
95% CI 80%–86%); 87.2% (293/336, 95% CI 83%–91%) for
darunavir/ritonavir and 76.6% (160/209, 95% CI 70%–82%) for
lopinavir/ritonavir (P¼0.001 between ritonavir-boosted PIs).

Regarding VF (on-treatment analysis), overall, 88% (581/664,
95% CI 85%–90%) of patients were virologically suppressed at
the end of follow-up. In 14 patients (out of 83 with VF), PIMT
was changed with only one detectable viral load. The probability
of being free from VF after 12 months was 91.1% (453/497, 95%
CI 88%–93%); 92.7% (293/316, 95% CI 89%–95%) for darunavir/
ritonavir and 88.4% (160/181, 95% CI 83%–93%) for lopinavir/
ritonavir (P¼0.139 between ritonavir-boosted PIs). At VF, 30%
(n¼25) of patients had a viral load between 50 and 200 copies/
mL, 31% (n¼26) between 200 and 500 copies/mL and 39%
(n¼32) .500 copies/mL.

At month 24 of follow-up, time to TF was significantly shorter
with lopinavir/ritonavir, but no differences were seen between the
ritonavir-boosted PI combinations with regard to time to VF
(Figure 2).

There was a significant gain in CD4 cell counts with both ritonavir-
boosted PI combinations compared with baseline levels: 20
(280–118) (P¼0.048) and 33 (266–159) (P¼0.001) cells/mm3

with darunavir/ritonavir and lopinavir/ritonavir, respectively, with-
out significant differences between the drugs (P¼0.074).

One hundred and fifty-one (23%) patients presented viral blips
during follow-up. When adjusting for time of treatment, we

observed 1.7 blips per 100 patients/month with darunavir/ritonavir
and 1.9 blips per 100 patients/month with lopinavir/ritonavir
(P¼not significant).

Tolerability and safety

A total of 158 patients stopped PIMT, 17% (75/435) treated with
darunavir/ritonavir and 36% (83/229) receiving lopinavir/ritonavir;
the reasons were VF in 73 (11%) (10 other patients continued
PIMT despite VF), loss to follow-up in 11 (2%), adverse events in
40 (6%) (including 20 patients changing between PIMT), patient’s
decision in 8 (1%), death in 2 (0.3%) and other causes in 24 (4%)
patients. The most frequently observed adverse events were
gastrointestinal and metabolic side effects, with other toxicities
occurring each in ,1% of patients.

Interestingly, two patients presented CNS symptoms with
lopinavir/ritonavir PIMT. One patient, with a nadir CD4 of
58 cells/mm3 and prior failure to nelfinavir, but without resistance
testing, a baseline CD4 of 1100 cells/mm3 and 59 months of
undetectable viral load prior to PIMT, had encephalitis with viral
loads of 216 and 24000 copies/mL in plasma and CSF, respect-
ively. The other patient, with a nadir CD4 of 72 cells/mm3, without
prior failure to protease inhibitors, a baseline CD4 of 483 cells/
mm3 and 25 months of undetectable viral load prior to PIMT,
had subacute cognitive impairment with undetectable viral load
in plasma and low-level replication in CSF (435 copies/mL). Two
other patients died, from unknown causes.

There were 20 patients who switched from one PIMT to another:
19 from lopinavir/ritonavir to darunavir/ritonavir due to gastro-
intestinal (n¼9) or lipid disturbances (n¼10) and one patient
switched from darunavir/ritonavir to lopinavir/ritonavir due to
a rash.

Predictors of VF and outcome following TF

By multivariate Cox regression analysis, CD4 nadir ,200 cells/mm3

and time with undetectable viral load prior to PIMT ,24 months
were independently associated with VF (Table 2). No association
was found between VF and other covariates included in the
model (HCV coinfection, prior VF with protease inhibitors, baseline
CD4 ,350 cells/mm3 and ritonavir-boosted PI used).

Of the 158 patients who stopped PIMT, 24 (15%) did not have a
subsequent antiretroviral therapy regimen (due to patient’s deci-
sion, loss to follow-up or death). Of the remaining patients, 48
(30%) reintroduced the previous NRTI backbone, 13 (8%) changed
to two NRTIs+another ritonavir-boosted PI, 14 (9%) switched to
two NRTIs+non-NRTI, 6 (4%) changed to two NRTIs+an inte-
grase inhibitor, 20 (13%) switched to the other PIMT, 3 (2%)
received three NRTIs, 8 (5%) received a regimen with three new
drugs (ritonavir-boosted PI, etravirine, integrase inhibitor or mar-
aviroc) and a non-negligible 22 (14%) received dual therapy with a
ritonavir-boosted PI plus a non-NRTI, an integrase inhibitor or
maraviroc. Of these 158 patients, 16 (10%) did not resuppress
viral replication after PIMT change, 68 (43%) reached undetect-
able viral load with the new treatment and we do not have
follow-up information for the other 74 (47%). Only 17 patients
(out of 83 showing VF) had resistance testing performed after
VF. New resistance mutations in the protease were observed in
three patients. In seven other patients, mutations were present
in the protease (major RAM in one patient treated with

Patients initially
evaluated
n = 725

Excluded due to baseline
HIV RNA ≥50 copies/mL

n = 51

Patients with baseline
HIV RNA <50 copies/mL

had PIMT prescribed
n = 674

Excluded for several reasons
(n = 10)

- No available data, n = 6
- Never received PIMT, n = 3

- Just started PIMT, n = 1

Patients included in
the final analyses

n = 664

Figure 1. Patient flow chart.
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lopinavir/ritonavir), but we cannot know if these were new muta-
tions as these patients had previously failed on a protease
inhibitor-containing regimen and prior resistance testing was
not available.

Discussion
In this cohort, 78% of patients receiving PIMT in the clinical setting
remained free from TF after a median follow-up of 16 months. The
effectiveness of PIMT in our study is higher than that reported

from a French cohort20 and consistent with efficacy data in rando-
mized clinical trials.10,11 Small differences in the PIMT outcome
between clinical trials and our cohort are probably driven by
patients’ characteristics. Indeed, the risk of VF in our study, 12%
after 16 months of PIMT, was similar to that observed in rando-
mized clinical trials.10 – 12,21

When comparing the effectiveness of lopinavir/ritonavir versus
darunavir/ritonavir, the TF rate was higher among patients receiv-
ing lopinavir/ritonavir. However, these differences must be taken
cautiously as baseline characteristics were not comparable

Table 1. Baseline characteristics

Global (n¼664) DRV/r (n¼435) LPV/r (n¼229) P

Male 494 (74) 325 (75) 169 (74) 0.709
Age, years 46 (41–51) 46 (42–52) 45 (40–50) 0.064

HIV transmission route 0.459
IDU 228 (34) 144 (33) 84 (36)
homosexual 206 (31) 138 (32) 68 (30)
heterosexual 181 (27) 119 (27) 62 (27)
haemophilia/transfusion 4 (1) 1 (1) 3 (1)
other 45 (7) 32 (7) 13 (6)

Nadir CD4, cells/mm3 189 (76–297) 200 (81–312) 162 (74–261) 0.068
HCV positive 276 (42) 170 (39) 106 (46) 0.098
HIV infection, years 15 (9–19) 15 (10–20) 14 (8–19) 0.044
ART, years 11 (6–14) 12 (7–15) 9 (4–14) 0.004
Prior ART regimens 5 (2–7) 5 (3–7) 4 (2–6) 0.003
Protease inhibitor naive 68 (10) 36 (8) 32 (14) 0.031
Prior VF with protease inhibitor 226 (34) 143 (33) 83 (36) 0.438
Major protease inhibitor RAMs 44 (7) 25 (6) 19 (8) 0.043
Major DRV RAMs 2 (1) 1 (1) 1 (1) 0.505
Major LPV RAMs 9 (1) 6 (1) 3 (1) 0.726
HIV RNA ,50 copies/mL prior to PIMT, months 49 (24–83) 55 (29–85) 42 (20–67) ,0.001
Baseline CD4, cells/mm3 608 (432–806) 633 (457–819) 548 (384–780) 0.03

Reason for switch to PIMT ,0.001
adverse events 88 (28) 115 (27) 73 (32)
simplification 426 (65) 300 (69) 126 (55)
other 50 (7) 19 (4) 31 (13)

TDF containing 392 (59) 262 (60) 130 (57)
ABC containing 143 (22) 90 (21) 53 (23)
ZDV, d4T, ddI 157 (24) 82 (19) 75 (33)
Non-NRTI (EFV/NVP) 71 (11) 54 (12) 17 (7)
RAL, ETR, MVC 67 (10) 61 (14) 6 (3)
Same PI/r 161 (37) 185 (81)

Other PI/r 219 (50) 25 (11)
LPV 58 (13) —
DRV — 1 (1)
ATV 99 (23) 17 (7)
FPV 34 (8) 4 (2)
SQV 28 (6) 3 (1)

Results are expressed as n (%) or median (IQR).
DRV/r, ritonavir-boosted darunavir; LPV/r, ritonavir-boosted lopinavir; IDU, intravenous drug user; ART, antiretroviral therapy; DRV, darunavir; LPV, lopi-
navir; TDF, tenofovir; ABC, abacavir; ZDV, zidovudine; d4T, stavudine; ddI, didanosine; EFV, efavirenz; NVP, nevirapine; RAL, raltegravir; ETR, etravirine; MVC,
maraviroc; PI/r; protease inhibitor/ritonavir; ATV, atazanavir; FPV, fosamprenavir; SQV, saquinavir.
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and no differences in terms of viral response were seen between
both protease inhibitors. Similarly, differences between darunavir/
ritonavir and lopinavir/ritonavir were not seen in the French cohort
either, with both options being better than atazanavir/ritonavir
PIMT.20

The strongest predictor of VF in our cohort was time on a sup-
pressive viral regimen before PIMT switching. In agreement with
previous studies, the risk of VF was almost 2-fold higher among
patients with viral suppression ,24 months previous to
change.20,22 Prolonged viral suppression might be a surrogate
marker of lower viral reservoir size, which has been associated
with a lower risk of VF with PIMT,22 although it could also be a
marker for better adherence to antiretroviral therapy. In addition,
the risk of VF was 1.6-fold higher in patients with a CD4 nadir
count ,200 cells/mm3. Consistent with these data, a trial evalu-
ating PIMT with lopinavir/ritonavir was prematurely stopped
because of a high rate of VF and the only predictor of failure
was a low nadir CD4 cell count (,200 cells/mm3).23 Also, a
nadir CD4 count ,100 cells/mm3 was a predictor of VF in another
study with lopinavir/ritonavir.24 Taken together, these data

support guideline recommendations to avoid PIMT in patients
with a low CD4 nadir.9 In contrast with data from the MONET
study,10 in our cohort including 40% of patients infected with
chronic hepatitis C, HCV coinfection was not associated with treat-
ment outcome.

Remarkably, one-third of patients in our study had previously
failed on a protease inhibitor-containing regimen, but the risk
of VF was not increased in these patients, which highlights the
high genetic barrier of both lopinavir/ritonavir and darunavir/
ritonavir. Indeed, very few patients had new mutations in the
protease after failing PIMT, confirming the difficulty of selecting
mutations after failing on a ritonavir-boosted PI, as observed in
clinical trials.25,26 Conversely, in the French cohort, a trend for a
higher probability of VF and TF was seen among the 9% of
patients who had previously failed with protease inhibitors.20

Notwithstanding this, our data do not support the use of PIMT
in patients who have previously failed with protease inhibitors,
even if no protease inhibitor-associated RAMs are present.

Regarding safety, adverse events leading to PIMT discontinu-
ation were relatively rare. The most common side effects were
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Figure 2. Outcomes of PIMT according to the ritonavir-boosted protease inhibitor used. Darunavir (DRV) is shown in black and lopinavir (LPV) in grey.
(a) TF. (b) VF.

Table 2. Predictors of VF

Univariate analysisa [HR (95% CI)] Multivariate analysisa [HR (95% CI)]

Protease inhibitor/ritonavir used 1.03 (0.65–1.64), P¼0.903 —
Time viral load ,50 copies/mL prior to PIMT ,12 months 1.26 (0.73–2.17), P¼0.414 —
Time viral load ,50 copies/mL prior to PIMT ,24 months 1.80 (1.14–2.75), P¼0.011 1.86 (1.20–2.91), P¼0.006
CD4 nadir ,200 cells/mm3 1.48 (0.95–2.32), P¼0.085 1.58 (1.01–2.49), P¼0.048
HCV coinfection 1.02 (0.66–1.57), P¼0.944 —
CD4 at PIMT initiation ,350 cells/mm3 1.32 (0.77–2.26), P¼0.309 —
Prior VF with protease inhibitor/ritonavir 0.94 (0.60–1.46), P¼0.768 —

aCox proportional hazards regression model; HR, hazard ratio.
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gastrointestinal and lipid disturbances, mainly with lopinavir/
ritonavir. In 19 patients, PIMT was changed from lopinavir/
ritonavir to darunavir/ritonavir for these reasons.

Consistent with data obtained in randomized clinical trials,
almost one-quarter of patients receiving PIMT in our study had
transient viraemia, with no differences in the incidence risk
between both ritonavir-boosted PI combinations.10,27,28

Low-level replication and transient elevations of viral load are fre-
quently observed during PIMT, underscoring a lower antiviral
potency of PIMT and less forgiveness for suboptimal adherence
as compared with cART.10,11 In fact, the main concern with
PIMT is in regard to its efficacy to suppress viral replication in
reservoirs, mainly in the CNS. In our cohort, two patients had evi-
dence of CNS replication. In both cases the CD4 nadir was
,100 cells/mm3. In the French cohort also, with a slightly smaller
sample size, two patients had HIV-related encephalopathy.20 The
MOST study with lopinavir/ritonavir PIMT was prematurely
stopped due to an unexpected higher rate of VF both in blood
and CSF, with CNS symptoms in four out of six patients failing ther-
apy.23 Another study showed increased astrocyte inflammatory
markers with lopinavir/ritonavir PIMT29 and there is a report of
two cases of CSF breakthrough with darunavir/ritonavir PIMT,30

although this is not exclusive to PIMT and has also been seen
with triple therapy.31 In another prospective trial, there was no
greater cognitive decline or CSF viral escape in patients with
PIMT compared with cART.32 Thus, the actual risk of CNS escape
among patients on PIMT is far from clear, but the incidence
seems to be low.

Some limitations of our study must be pointed out. Its retro-
spective nature does not allow controlling for factors such as
adherence and prevents us having information about replication
in anatomic reservoirs, or fat or bone changes. This design does
not allow the drawing of conclusions on the two main potential
advantages of PIMT: avoiding long-term side effects of other
drugs and cost reduction, which has fuelled PIMT use in Spain in
the last few years and makes this strategy very appealing in
areas with economic restrictions. Clinical trials have data for up
to 48 months with lopinavir/ritonavir,33 with an efficacy of 67%
by ITT; with darunavir/ritonavir there are two trials, one with 24
month follow-up and an efficacy of 88%,28 and another with 36
month follow-up and an efficacy of 69%.34 However, differences
in those trials when comparing monotherapy with standard triple
therapy did not become larger. Further follow-up of our cohort will
be necessary to confirm if our patients maintain effectiveness or
similar decreases over time are seen. Finally, information from
some patients after PIMT discontinuation is lacking, which can
bias the results.

Despite these limitations, the results from our cohort, the lar-
gest reported to our knowledge, may be very useful as they
describe the effectiveness of PIMT in routine practice, without
the thorough control that takes place in trials, refine the risk of
VF with PIMT and help clinicians to select the most suitable candi-
dates. Although with a lower antiviral potency as compared with
standard cART and concerns regarding ongoing viral replication
in the CNS, PIMT might be an alternative strategy, mainly to
avoid long-term toxicity and/or to save costs in the setting of eco-
nomic restrictions.

In conclusion, almost 80% of patients receiving PIMT in our
cohort remained free from TF after a median of 16 months of ther-
apy and 88% remained free from VF. Sustained viral suppression

.2 years prior to PIMT initiation and a nadir CD4 cell count

.200 cells/mm3 were independently associated with a favour-
able PIMT outcome.
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