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Abstract
There is uncertainty regarding the potential virologic outcome associated with a change in antiretroviral therapy (ARV) among PLHIV
who had previous documented virologic failure or who have been exposure to mono/dual nucleoside reverse transcriptase inhibitors
(NRTI) therapy. The objective was to measure the potential impact of exposure to previous virologic failure or mono/dual NRTI
regimen on virologic outcome of PLHIV following a switch to dolutegravir with 2 NRTIs from a viremia suppressive ARV therapy.
Data from the Quebec HIV Cohort including 10219 PLHIV were collected through routine clinical care at 4 clinical sites in Montreal,

Canada. This study includes patients whose ARV therapy was switched to dolutegravir with 2 NRTIs since 2013 with undetectable
viral load for ≥6 months before switch. The association between exposure and post-switch virologic outcome was measured by
marginal hazard ratio estimated using the Inverse probability weighting Cox model.
Among the 1199 eligible PLHIV, 478 (39.9%) previously experienced at least one virologic failure or were exposed to mono/dual

therapy before dolutegravir switch. Post-switch virologic failure after 30 months occurred in 4.1% (95% CI 2.1–7.9) of exposed
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compared to 4.1% (95% CI 2.3–7.4) in unexposed participants. The adjusted hazard ratio for the association between exposure and
post-switch virologic failure was 0.84 (95% CI 0.35–2.01).
Our findings suggest that switch to dolutegravir with 2 NRTIs from a suppressive therapy is a safe option for PLHIV with

documented virologic failure and/or previous exposure to mono/dual NRTI therapy.

Abbreviations: aHR = Adjusted Hazard Ratios, anti-HCV = hepatitis C antibodies, ARV = antiretroviral therapy, CHUM = Centre
hospitalier de l’Université de Montréal, CMA = Clinique médicale l’Actuel, CMUQL = Clinique de médecine urbaine du Quartier Latin,
CI = confidence interval, DHHS = department of health and human services, EACS = European AIDS Clinical Society, HBsAg =
hepatitis B surface antigen, HIV =Human Immunodeficiency Virus, HR = hazard ratios, INSTIs = Integrase Strand Transfer inhibitors,
IPTW = inverse probability of treatment weighting, IQR = interquartile range, KM = Kaplan–Meier, MUHC =McGill University Health
Center, NNRTI = non-nucleoside reverse transcriptase inhibitor, NRTI = nucleoside reverse transcriptase inhibitors, PLHIV = people
living with HIV, PI/r = ritonavir-boosted protease inhibitor, REBs = Research Ethics Boards, SD = standard deviation, VL = viral load.

Keywords: Human immunodeficiency virus, antiretroviral therapy, switch, dolutegravir, previous virologic failure, exposure to
mono/dual NRTI therapy, virologic outcome
1. Introduction

Antiretroviral (ARV) regimens are used to reduce plasma Human
Immunodeficiency Virus (HIV) RNA levels to below the level of
detection in people livingwithHIV (PLHIV). Themajority ofARV
regimens include a combination of 2 nucleoside reverse transcrip-
tase inhibitors (NRTIs) anda thirdagent. Integrase StrandTransfer
inhibitors (INSTIs) acting by blocking the integration ofHIVDNA
into the lymphocyte genome[1,2] such as raltegravir, elvitegravir,
bictegravir and dolutegravir, are now recommended as first line
3rd agent of ARV regimens by treatment guidelines[3,4] due to their
recognised therapeutic efficacy, safety and immune restoration
capacity.[5,6] These newer agents can also be used in experienced
patients in context of virologic failures, or in patients with a
suppressed viral load (VL) who would derive a benefit from the
switch through reduction of pill burden, drug-drug interaction, or
adverse effects. However, caution should be used before switching
any patients with a suppressed viral load (VL), to a new ARV
regimen when the existence of prior resistance mutation is
documented or suspected.[4]

Evidence from several clinical trials has demonstrated that
patients with previous virologic failures experience greater rates
of post-switch virologic failures when switching to new regimens
with third agents such as efavirenz, nevirapine,[7,8] or raltegravir
as it has been shown in the SWITCHMRK trials.[9] Following
these studies, patients with prior virologic failures, documented
or suspected resistance mutations or previous exposure to mono/
dual NRTI therapies have been excluded from switch studies.[10–
13] Moreover, The US Department of Health andHuman Services
(DHHS)[4] guidelines recommend that if there is uncertainty
about prior resistance, it is generally not advisable to replace a
viremia suppressive ARV regimen unless the new regimen is likely
to be at least as active against a potential resistant virus as the
suppressive regimen. The European AIDS Clinical Society
(EACS)[3] guidelines recommend that a ritonavir-boosted prote-
ase inhibitor (PI/r) regimen may be switched to an INSTI only
if full activity of the 2 NRTIs remaining in the regimen can be
guaranteed. Due to the higher genetic barrier of dolutegravir it
is currently unclear however, if a switch to dolutegravir-based
regimens also requires full activity of 2 NRTIs in the
combination. Data from the DAWNING[14] and SAILING[15]

trials indicate that dolutegravir with 2 NRTIs is superior to a PI/r
or a raltegravir based regimen. A few recent studies also suggest
the efficacy of dolutegravir in patients with documented
resistance mutations.[18–20] Therefore, our objective was to
measure the impact of previous virologic failure or exposure to
2

mono/dual NRTI (suboptimal) therapy on virologic outcomes in
an observational cohort of virologically suppressed PLHIV
switched to dolutegravir with 2 NRTIs.

2. Methods

The Quebec HIV Cohort is an observational cohort including
PLHIV followed in 4 sites specialized in HIV care in Montreal: 2
community clinics “Clinique médicale l’Actuel (CMA)” and
“Clinique de médecine urbaine du Quartier Latin (CMUQL)”
and 2 hospital clinics: “Centre hospitalier de l’Université de
Montréal (CHUM)” and “McGill University Health Center
(MUHC)”. Clinical HIV cohorts were compiled at each site using
data collected prospectively from patient charts during clinical
visits, which were generally scheduled every 3 to 4 months. Data
collection began in 1985 at CMA, in 1997 at CMUQL and in
1989 at both CHUM and MUHC. In the present study, we use
data collected up to August 2017. Databases from each site were
then de-identified and merged to form the Quebec HIV Cohort
database using an encrypted identifier to link data for patients
followed in multiple sites. Data merged into the central database
were first analyzed to identify outliers, missing data, and
inconsistent information between sites for patients who visited
more than 1 site. Completeness and correction of final database
was performed after a second round of data collection/
verification at each site. The following variables were collected:
site, clinical visit date, HIV diagnosis date, risk factors for HIV
acquisition, lifetime history of ARV prescriptions and ARV start/
end dates, reason for ARV discontinuation, demographic
variables (age, sex), resistance mutations and laboratory results
including: CD4 count, viral load (VL), hepatitis C antibodies
(anti-HCV), and hepatitis B surface antigen (HBsAg).
The Quebec HIV Cohort included 10 219 PLHIV of whom 5

844 were engaged in care as of August 31, 2017. The median
age (interquartile range (IQR)) at cohort entry was 36.4 years
(30.1–43.8) and males represented 84.1% of the patients. For
our study, we included all PLHIV in the cohort whose regimen
has been switched to dolutegravir with 2 NRTIs after January
2013 and who had an undetectable VL (<50 copies/ml) for at
least 6 months before switch. Figure 1 depicts the patient
selection process from the cohort. The total number of eligible
patients was 1199 after the exclusion of 10 patients with missing
information on previous ARV). Patients included could have
come from any type of virologically suppressive regimen despite
any previous documented mutations and were all naïve to
dolutegravir.



10 219 patients with valid data 

1 968 patients on dolutegravir 

1 866 patients on dolutegravir with two NRTIsa

1 209 patients whose regimen has been switched to 
dolutegravir with two NRTIs* with undetectable 

viral load six months before switch 

Missing data regarding previous 
exposure to dual therapy or 
previous virological failure (n=10)

Exposed 

478 patients previously exposed to mono/dual 
NRTI therapy (suboptimal therapy) or virologic 

failure before dolutegravir switch 

Unexposed 

721 patients only exposed to optimal therapy 
(triple therapy) and without virologic failure 

before dolutegravir switch 

Figure 1. aTwo NRTIs=abacavir+ lamivudine or tenofovir disoproxil +emtricitabine or tenofovir disoproxil + lamivudine NRTIs = nucleoside reverse-transcriptase
inhibitors.

Sangaré et al. Medicine (2020) 99:47 www.md-journal.com
Ethical approval for the development of The Quebec HIV
Cohort and for this study protocol was received from the
Research Ethics Boards (REBs) of the MUHC, CHUM and the
Sainte Justine University Hospital Center. Patient consent was
waived as all data were collected from medical charts.

3. Statistical analysis

Descriptive analyses were performed using proportions (and
95% confidence intervals (CI)) for categorical variables andmean
(standard deviation (SD)) and median (interquartile range (IQR))
for continuous variables. We conducted a time-to-event analysis
to measure post-switch virologic outcomes. Follow-up time was
measured from the dolutegravir switch date (index date), up to
the earliest date of virologic failure or censored at the most recent
clinical visit with a VL measure. In the event of dolutegravir
treatment interruption, follow-up time was censored at the
clinical visit date when dolutegravir was discontinued. Kaplan–
Meier (KM) method with log-rank test was used to estimate and
compare the cumulative incidence of post-switch virologic
outcomes among exposed and unexposed groups.
The primary exposure analyzed in this study was a composite

of previous virologic failure and/or history of mono/dual NRTI
regimens. We defined documented pre-switch virologic failure
as[16]:
3

1.
 VL>1000 copies/ml after 16 weeks of therapy or a VL>400
copies/ml after 24 weeks of therapy or 2 consecutive VL
tests>50 copies/ml in the 48 weeks following first-line ARV
initiation (naïve patient), or
2.
 VL>50 copies/ml at the time of a prior regimen change, or

3.
 2 consecutive VL>50 copies/ml after an undetectable VL.

We defined exposure to mono/dual NRTI therapy as any
exposure to monotherapy or dual NRTI therapy for at least 1
month before dolutegravir switch. The primary outcome (post-
switch virologic failure) was defined as the presence of 2
consecutive VL>50 copies/ml during the follow-up or a VL>50
copies/ml at the last documented visit.
Cox regressionmodellingwasused to estimatehazard ratios (HR)

with 95% confidence intervals (CIs) for the association between
exposure and virologic outcome. Both exposures (exposure to
mono/dual NRTI therapy and previous virologic failure) were
considered together in a single variable and a sensitivity analysis
was performed in order to analyze both exposures individually.
Adjusted Hazard Ratios (aHR) were estimated using 2 methods:
1.
 using the change-in-estimates method and

2.
 using inverse probability of treatment weighting (IPTW).[17]

For both adjustment methods, the list of following potential
confounders (measured at dolutegravir switch) were considered:

http://www.md-journal.com
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ARV treatment duration (continuous), time since HIV diagnosis
(continuous), history of hepatitis B (HBsAg positive/negative) or
hepatitis C (anti HCV antibodies positive/negative), CD4 count
(continuous), number of treatment discontinuations (continu-
ous), reasons for discontinuation of the previous treatment and
switch to dolutegravir (side effects/intolerance, simplification or
others reasons (insurance coverage, treatment interruption,
clinical trial participation)), age (continuous), sex (male/female)
and sites (CMA, CMUQL, CHUM, or MUHC). The change-in-
estimates method was applied using a 5% cut-off. Inverse
probability weights were estimated from a non-parsimonious
multivariable logistic regression model in which virologic failure
was modelled as the dependent variable, and all previously listed
covariates were included. Interactions between continuous
variables and higher-order moments displaying standardized
differences >10% between exposed and unexposed were also
added. Using this approach, an absolute standardized difference
<10% was obtained for all covariates in the final weighted
sample (Supplemental Digital Content (Figure S1, http://links.
lww.com/MD/F213)). Marginal HR (and 95% CI) were then
estimated using weights into the Cox model. Stata version 14
software (Stata Corp, College Station, Texas, USA) was used for
all statistical analyses.
4. Results

In our study, 1199 eligible PLHIV (whose regimen has been
switched to dolutegravir with 2 NRTIs after undetectable VL
(<50 copies/ml) for at least 6 months) have been included.
Among these patients, 478 (39.9%) had previously been exposed
to mono/dual NRTI therapy and/or had documented history of
virologic failure (171 exposed to mono/dual NRTI therapy and
437 to pre-switch virologic failure) whereas 721 (60.1%) where
unexposed (only had triple therapy without any documented
virologic failures). In addition to dolutegravir, 947 (79.0%)
received abacavir/lamivudine, 246 (20.5%) tenofovir disoproxil/
emtricitabine and 6 (0.5%) tenofovir disoproxil/lamivudine as
the NRTI backbone regimen. The mean (SD) post-switch follow-
up time was 1.5 (0.9) year. Table 1 describes the characteristics of
patients in both groups at switch. The mean age at dolutegravir
switch was 53.2 (SD 9.3) years in the group exposed to previous
virologic failure or mono/dual NRTI therapy and 48.6 (SD 11.2)
years in the unexposed group. ThemeanARV treatment duration
at switch was 15.2 (SD 5.5) years and 8.1 (SD 5.2) years
respectively for exposed and non-exposed patients. The reasons
for treatment discontinuation and switch to dolutegravir
included simplification (49.0 and 49.6% for exposed and
unexposed group, respectively) and side effects or intolerance
(25.3 and 25.4%, respectively). The most common resistance
mutation detected before switch (index date) was M184V/I and
was documented in 11.3% (54/478) of PLHIV in the exposed
group (one of whom experienced post-switch virologic failure)
and in 5.1% (37/721) of non-exposed group (none of whom
experienced post-switch virologic failure). Other resistance
mutation to NRTIs (apart from M184V/I) were found in
12.3% (59/478) and 7.5% (54/721) of exposed and unexposed
patients respectively. PLHIV who had bothM184V/I and at least
one other INTI mutation(s) accounted for 9.2% (44/478) and
3.5% (25/721) of those exposed and unexposed, respectively.
Figure 2 shows the cumulative incidence of post-switch

virologic failures, stratified by exposure groups. The number
of subjects at risk in the survival analysis included only PLHIV
4

who had at least 1 VL measure after dolutegravir switch (453
among those exposed and 695 among those unexposed). No
difference was observed in the cumulative incidence of virologic
outcomes between exposure groups (log-rank test: P= .31). The
30-months cumulative incidence of virologic failure was 4.1%
(95% CI 2.1–7.9) for exposed patients compared to 4.1% (95%
CI 2.3–7.4) for unexposed patients. Discontinuation of dolute-
gravir (censure) after switch was uncommon and not associated
with exposure (11.3% and 8.5% for the exposed and unexposed
group, respectively).
Table 2 presents the crude and adjusted HR for the association

between post-switch virologic failure and exposure. Exposed
patients did not experience increased risks of virologic failure
post-switch relative to the unexposed group [(crude HR=1.46,
95% CI 0.69–3.07), aHRs using change-in-estimates method
(1.14, 95% CI 0.44–2.93) and aHRs using IPTW (0.84, 95% CI
0.35–2.01)]. Additionally, sensitivity analyses comparing the
associations for individual exposure (pre-switch virologic fail-
ures, exposure to mono/dual NRTI therapy or mutations)
showed similar results.
5. Discussion

Many PLHIV have been exposed to mono/dual NRTI therapy,
virologic failure or harbor resistance mutations and uncertainty
remains about the safety of simplifying or changing their regimen.
We aimed to assess whether the presence of documented virologic
failure or exposure tomono/dual NRTI therapy had an impact on
the virologic outcome of patients with a suppressive therapy
being replaced by dolutegravir with 2 NRTIs. The results of this
study have showed similar virologic outcomes whether or not
subjects have been exposed to mono/dual NRTI therapy or
previous virologic failure suggesting that the switch to dolute-
gravir with 2 NRTIs is a safe option in these patients.
Previous studies showed that switches can be risky for PLHIV

with a history of virologic failures, resistance mutations or who
have been exposed to mono/dual NRTI therapy.[7–9,18] Early
switch studies in patients with a suppressed VL on 2 NRTIs with
a boosted protease inhibitor (PI) have shown that replacing the
boosted PI by either abacavir, efavirenz or nevirapine could lead
to more virologic failures, relative to maintaining the boosted
PI.[7,8,18] The SWITCHMRK studies,[10] 2 parallel randomized
control trials including a total of 702 subjects also showed that
replacing lopinavir/ritonavir (r) by raltegravir led to more
virologic failures among participants exposed to prior treatment
failures. Among PLHIV with documented virologic failures, after
a follow-up of 24 weeks, 91.9% of participants in the lopinavir/r
group had a VL<50 copies/ml vs 76.6% in the raltegravir group
(treatment difference -15.3%, 95% CI �24.9–�6.2) while no
difference was found between the 2 treatment arms in
participants without previous virologic failure. However, our
results such as some others suggest that dolutegravir might be an
effective alternative for patients with a history of virologic failure
or previous exposure to mono/dual NRTI therapy. Some studies
in naïve patients suggested that dolutegravir has a higher barrier
to resistance than other first generation INSTIs like raltegravir or
elvitegravir.[19–24] Spring-2 study,[25] a randomized non-inferi-
ority control trial comparing dolutegravir and raltegravir in 411
naïve patients in each arm showed a lower risk of resistance
mutations in the dolutegravir group as no NRTI or INSTI
resistance mutations occurred at failure among patients on
dolutegravir compared to 4 cases of NRTI mutations and 1 case
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Table 1

Characteristics of the 1199 patients according to exposure status at dolutegravir switch.

Patient characteristics

Exposed group: patients
exposed to mono/dual
NRTI therapy or virologic
failure before dolutegravir
switch (n=478)

Unexposed group: patients
only exposed to optimal
therapy (triple therapy)
without virologic failure
before dolutegravir switch
(n=721)

Age at switch
Mean (SD) 53.2 (9.3) 48.6 (11.2)
Median (IQR) 53.1 (47.4–59.5) 49.1 (40.5-56.4)
Sex (%) Male 411 (86.0%) 623 (86.4%)

Female 67 (14.0%) 98 (13.6%)
Risk factor for HIV acquisition
MSM (%) Yes 327 (68.4%) 525 (72.8%)

No 151 (31.6%) 196 (27.2%)
Bisexual (%) Yes 12 (2.5%) 14 (1.9%)

No 466 (97.5%) 707 (98.1%)
Heterosexual (%) Yes 100 (20.9%) 105 (14.6%)

No 378 (79.1%) 616 (85.4%)
From endemic countries (%) Yes 60 (12.6%) 61 (8.5%)

No 418 (87.4%) 660 (91.5%)
Vertical transmission (%) Yes 2 (0.4%) 1 (0.1%)

No 476 (99.6%) 720 (99.9%)
CD4 count at switch (copies/mL)
Mean (SD) 675.6 (285.0) 717.1 (264.2)
Median (IQR) 630.0 (488.0-840.0) 679.0 (535.0–869.0)

ARV treatment duration at switch (in years)
Mean (SD) 15.2 (5.5) 8.1 (5.2)
Median (IQR) 16.9 (11.5–18.9) 7.1 (3.7–11.5)

Time since HIV diagnosis at switch (in years)
Mean (SD) 16.9 (6.5) 10.6 (6.6)
Median (IQR) 17.7 (12.6–20.8) 9.7 (5.3–14.8)

Number of prior treatment changes at switch
Mean (SD) 10.1 (5.7) 4.5 (2.8)
Median (IQR) 9 (6-13) 4 (2–6)

Mutations documented at switch
M184 V/I mutation Yes 54 (11.3%) 37 (5.1%)

No 102 (21.3%) 280 (38.9%)
Not tested 322 (67.4%) 404 (56.0%)

Other NRTI mutation(s) (except M184 V/I)b Yes 59 (12.3%) 54 (7.5%)
No 97 (20.3%) 263 (36.5%)

Not tested 322 (67.4%) 404 (56.0%)
M184 V/I and at least one other NRTI mutation(s) Yes 44 (9.2%) 25 (3.5%)

No 112 (23.4%) 292 (40.5%)
Not tested 322 (67.4%) 404 (56.0%)

History of virologic failure at switch Yes 437 (91.4%) N/A
No 41 (8.6%) N/A

Exposure to mono/dual NRTI therapy at switchc Yes 171 (35.8%) N/A
No 307 (64.2%) N/A

Reason for discontinuation of the previous treatment/ switch to dolutegravir Side effects/intolerance 121 (25.3%) 183 (25.4%)
Simplification 234 (49.0%) 358 (49.6%)

Others 97 (20.3%) 116 (16.1%)
Missing variable 26 (5.4%) 64 (8.9%)

History of hepatitis B at switchd Positive for HBsAg 19 (4.0%) 16 (2.2%)
Negative for HBsAg 459 (96.0%) 705 (97.8%)

History of hepatitis C at switchd Positive for anti-HCV 48 (10.0%) 41 (5.7%)
Negative for anti-HCV 430 (90.0%) 680 (94.3%)

SD = standard deviation; MSM = men who have sex with men; ARV = antiretroviral; HIV = human immunodeficiency viruses; HBsAg = Hepatitis B surface antigen; N/A = not applicablea At dolutegravir switch
unless reported differently.
b other documented resistance mutations included mutations at position 70, 67, 65, 210, 41, 74, 215, 69 in the group of exposed and 69, 41, 215, 67, 65, 70, 74, 151 in the group of unexposed.
c Monotherapy with 1 or 2 NRTIs for at least one month.
d Patients who have not been tested for HBsAg or anti-HCV antibodies were considered negative.

Sangaré et al. Medicine (2020) 99:47 www.md-journal.com
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 0 6 months 12 months 18 months 24 months 30 months 

Unexposed: PLHIV with optimal therapy (triple therapy) only without virologic failure before dolutegravir switch 

 Number at risk 695 599 488 372 237 116 

 Cumulative 
incidence (%) 
(95% CI) 

 0 1.3 
(0.6-2.7) 

2.1 
(1.2-3.8) 

2.8 
(1.6-4.8) 

4.1 
(2.3-7.4) 

Exposed: PLHIV exposed to mono/dual NRTI therapy or virologic failure before dolutegravir switch 
 Number at risk 453 372 297 221 127 64 

 Cumulative 
incidence (%) 
(95% CI) 

 1.2 
(0.51-2.9) 

1.2 
(0.5-2.9) 

1.2 
(0.5-2.9) 

4.1 
(2.1-7.9) 

4.1 
(2.1-7.9) 

p-value=0.31 

Figure 2.
∗
Number at risk excluded PLHIV without viral load measures after dolutegravir switch CI = confidence interval.
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of INSTI mutation in the raltegravir arm. In experienced patients,
the SAILING study[15] compared dolutegravir and raltegravir in
INSTI-naïve patients failing their current regimen with docu-
mented resistance mutations to at least 1 member of 2 of the
other ARV classes. Dolutegravir was shown to be superior to
raltegravir when given with an optimized background regimen
suggesting a higher antiviral potency of dolutegravir in patients
with viruses harboring mutations. Among subjects who received
NRTIs only as optimized background with either raltegravir or
dolutegravir, 0/32 failed in the dolutegravir arm compared to 7/
32 in the raltegravir arm and almost half had none or only one
fully active NRTI (13 in the dolutegravir arm with no failure
reported). The DAWNING study[14] also showed a better efficacy
of dolutegravir with 2 NRTIs compared to PI/r in patients with
current virologic failure to a first line non-nucleoside reverse
transcriptase inhibitor (NNRTI) based regimen. After 48 weeks
of follow-up, 84% and 70% of patients on dolutegravir and
those on PI/r respectively had a VL<50 copies/ml (adjusted
difference 13.8, 95% CI 7.3–20.3). A prospective study,[26]

including 5 European HIV cohorts also showed no statistically
6

significant difference for the presenceM184V/I mutations among
patients on suppressive therapy whose regimen was switched to
abacavir/lamivudine/dolutegravir. In this study, the cumulative
incidence of virologic failures in patients without and with
M184V/I mutations was 1.1 and 3.0%, respectively (P= .09)
over a median of follow-up time of 288.5 days. Our
observational study showed similar outcomes among patients
in whom a suppressive ARV regimen has been switched to
dolutegravir with 2 NRTIs, regardless of previous exposure to
documented virologic failure or mono/dual NRTI therapy. This
suggests that a regimen switch to dolutegravir is a safe option for
patients with documented virologic failure or exposure to
suboptimal therapy. The replacement of a PI/r by dolutegravir
in the ARV regimen may also offer other advantages such as
reducing the risk of lipid disorders,[10,27] and potentially
cardiovascular disease.[28]

Our study presents strengths and limitations. Our study
provides real world data in patients with documented virologic
failures and/or exposure to mono/dual NRTI therapy before the
replacement of their suppressive ARV therapy to dolutegravir.



Table 2

Crude and adjusted Hazard ratio for the association between post-switch virologic failure and exposure.

Exposure
Person-years
(n=1148)a

Number of
virologic
failures

Incidence rate
(95% CI)

Crude HR
(95% CI)

Multivariate
adjusted HR b

(95% CI)
IPTW marginal
HR† (95% CI) c

Unexposed: Optimal therapy only without
virologic failure before switch (n=695)

1082.62 15 0.014 (0.008–0.023) 1 (Reference) 1 (Reference) 1 (Reference)

Exposed: Mono/dual NRTI therapy and/or
virologic failure before switch (n=453)

654.01 13 0.019 (0.011–.034) 1.46 (0.69–3.07) 1.14d (0.44–2.93) 0.84 (0.35–2.01)

Individual exposureg

Mono/dual NRTI therapy 235.29 2 0.008 (0.002–-.033) 0.62 (0.11–2.75) 0.15e (0.02–1.19)
Previous virologic failure 596.26 12 0.020 (0.011–0.035) 1.48 (0.70–3.18) 1.24f (0.50–3.10)

CI = confidence interval; HR = hazard Ratio; NA = not applicable.
a Analysis included 1148 PLHIV (51 patients excluded because they had no VL measures after switch).
b Adjusted using the change in estimates method for the variables among the list described in the method section that changed the HR by +/-5%.
c Marginal HR estimated by IPTW with Cox regression model.
d Multivariate model adjusted for the following variables measured at dolutegravir switch: age, treatment duration, number of treatment discontinuation, reasons for discontinuation of the previous treatment and
sex.
e Multivariate model adjusted for the following variables measured at dolutegravir switch: age, treatment duration, time since HIV diagnosis, number of treatment discontinuation, reasons for discontinuation of the
previous treatment, history of hepatitis C at switch and sex.
f Multivariate model adjusted for the following variables measured at dolutegravir switch: age, time since HIV diagnosis, number of treatment discontinuation and sex.
g Non mutually exclusive (total failure in individual category did not sum up total virologic failure in the combined group because virologic failure occurred in patients exposed to both individual group).
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The Quebec HIV Cohort includes a significant number of PLHIV
providing good statistical power, external validity and real-life
effectiveness results. Inherent limitation to all observational
studies, however, is the potential for confounding bias although
we used conservative approaches in order to control for
confounders. This study was also subject to information bias,
especially regarding whether or not the prescription were actually
taken by patients and with which adherence, and regarding the
detection of mutations (although this was not the primary
exposure). The genomic mutation assay was performed in 39.4%
(473/1199) of the patients which is representative of many
clinical situations in which previous genotypes are not available
or were not performed. A sensitivity analysis for the associations
between the presence/absence of theM184V/I mutation and post-
switch virological failure undertaken among patients who have
been tested for mutations provides similar results with an
adjusted HR (and 95%CI) of 0.47 (0.05–4.15) for the presence of
M184V/I. Indeed, the DHHS guidelines recommends to assume
presence of drug-specific resistance when patients are failing on
a ARV with a low barrier to resistance such as a NNRTI,
elvitegravir, raltegravir, lamivudine or emtricitabine.[4] The
possible long duration of virological suppression before
dolutegravir switch may also have resulted in lower relevance
of past mutations. We also pooled all PLHIV having either
exposition tomono/dual NRTI therapy or virologic failure before
switch in our study. Viral loads were not available in the era of
mono/dual NRTI therapy and virologic failure has been
presumed for all of these patients which may not be always
the case. In sensitive analysis, we considered both exposures
individually and no statistically significant difference were found.
Moreover, in order to have a similar definition of virological
failure used in randomized control studies, our definition of post-
switching virological failure was considered with a single VL>50
copies/ml at the last visit as a marker for virological failure. This
definition could have considered blips in each group leading to
non-differential bias. The number of patients with post-switching
virological failure defined with a single VL>50 copies/ml at the
last visit was only 9/13 in the exposed group and 5/15 in those
unexposed. Finally, the follow-up time was also limited because
dolutegravir remains a more recently available ARV, but this is a
7

longer follow-up than any previous trials which are 48 to 96
weeks in duration.
6. Conclusion

In conclusion, our study found that the effectiveness of the switch
to dolutegravir with 2 NRTIs is similar regardless of a history of
virologic failures or exposure to mono/dual NRTI therapy. This
study suggests that therapeutic switches to dolutegravir with 2
NRTIs provide a safe option for patients on suppressive ARV
regimens in the presence of documented virologic failure and
previous exposure to mono/dual NRTI therapy.
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