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ABSTRACT

Objectives Despite the high efficacy of antiretroviral
treatment, no drug is free from adverse events (AEs).
Efavirenz (EFV) and dolutegravir (DTG) are antiretroviral drugs
for which neuropsychiatric adverse events (NPAEs) have been
described. This study evaluated the safety and tolerability of
DTG-based and EFV-based antiretroviral regimens in HIV-
infected patients.

Methods A retrospective observational study was carried
out in HIV-infected patients who started DTG- or EFV-based
antiretroviral treatment from January 2008 to December
2018 at a reference hospital in north-western Spain.
Epidemiological, clinical and immunovirological data were
recorded. A statistical analysis was performed with SPSS
software.

Results A total of 282 DTG- and 148 EFV-based therapies
were initiated. During follow-up, statistically significant
differences have been found between the rate of patients
who discontinued DTG and EFV due to AEs (12.1% vs
35.8%, p<0.001) and the main AEs in both groups, NPAEs
(8.2% vs 25.0%, p<0.001). Female gender (OR 2.610
(95% Cl 1.327 t0 5.133), p=0.005) was associated with
discontinuations due to AEs. Patients with documented
psychiatric disorders were at higher risk of discontinuation
due to NPAEs (OR 4.782 (95% CI 1.190 to 19.220),
p=0.027). The multivariate analysis showed a 61.2% risk
reduction in benzodiazepine prescriptions in patients treated
with DTG. In both groups, patients needed consultation and
follow-up in the psychiatry unit (16.9% in the EFV group and
8.9% in the DTG group, p=0.021).

Conclusions We found a high rate of discontinuations
due to AEs and NPAEs, prescription of benzodiazepines and
a requirement for consultation in a psychiatric unit in both
treatment groups, especially with EFV.

INTRODUCTION

Epidemiological data regarding neuropsychiatric
disorders in patients with HIV are extensive.' * Severe
mental illness makes individuals more vulnerable to
HIV infection, and the proportion of mental and/or
substance abuse disorders among people living with
HIV is nearly five times greater than in the general
population.? Prevalence estimates of neuropsychiatric
disorders among HIV-infected individuals, including
substance use disorders, range from 20% to 60%,
with variations depending on study designs, and are
significantly associated with the presence of lifetime
psychiatric disorders prior to the diagnosis of HIV

1,2

infection." » The main neuropsychiatric disorders
observed in patients with HIV are delirium, dementia,
schizophrenia, acute stress reactions, anxiety, depres-
sion and sleep disorders.'® The chance of developing
a depressive disorder is two times higher in people
living with HIV than in HIV seronegative subjects,*
and there is a marked increase in the rate of suicidal
ideation and suicide attempts, three times higher than
in the general population.

The introduction of antiretroviral therapy (ART)
has revolutionised the treatment of patients with HIV
infection. However, many of the antiretroviral drugs
used in the treatment of HIV infection have been
reported to have neuropsychiatric adverse events
(NPAEs).> These include zidovudine, abacavir, nevi-
rapine, efavirenz (EFV) and the newer class of antiret-
rovirals, the integrase strand transfer inhibitors.

EFV, a non-nucleoside reverse transcriptase inhib-
itor of HIV-1, was approved by the American and
European drugs regulatory authorities in 1998 and
1999, respectively,” 7 and has been recommended
as a preferred third agent for first-line combination
ART for 15 years. Nowadays, EFV is considered an
alternative regimen due to important CNS adverse
effects and the low genetic barrier of non-nucleoside
reverse transcriptase inhibitors for the development
of drug resistance.®® Early reports suggested that EFV
may be associated with at least transient NPAEs in
more than 50% of treated patients. Reported effects
include depression, suicidal ideation, vivid night-
mares, anxiety, insomnia, psychosis and cognitive
dysfunction."®

Integrase strand transfer inhibitors currently avail-
able for use are raltegravir (RAL), elvitegravir (EVG),
dolutegravir (DTG) and bictegravir. In clinical trials,
the rate of adverse events (AEs) such as NPAEs
leading to discontinuation was very low (<19).'°"¢
However, recently published cohort studies show
growing concerns about DTG-induced NPAEs,"” >
with a noted risk observed also for other integrase
strand transfer inhibitors (RAL, EVG) but at a lower
rate than that observed for DTG."®

EFV is a drug that has been falling into disuse
in recent years due to NPAEs while the use of
new drugs such as DTG has increased, although
concerns about NPAEs due to DTG have recently
arisen. In response to the increased risk of neuro-
psychiatric disorders in the HIV population, we
analysed the safety experience with these drugs in
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our whole patient population. Therefore, this study evaluates
and compares the real-life safety of DTG- and EFV-based ther-
apies among a large cohort of naive and treatment-experienced
patients.

METHODS

This is an observational study in adult HIV-infected patients
who were prescribed DTG or EFV from 1 January 2008 to 31
December 2018 at a reference hospital in northwestern Spain.
Only patients who had signed the informed consent and had
at least one follow-up visit were included. Patients participating
in clinical trials or those transferred from other centres (hospi-
tals or penitentiaries) with the study drugs were excluded from
the study. Epidemiological, clinical, immunovirological data and
information regarding ART were retrospectively recorded from
the electronic patient files. We collected the history of neuropsy-
chiatric disorders according to the clinical electronic history. The
time of follow-up was from the day of DTG or EFV initiation
until the day of discontinuation or the last visit to the pharmacy
service.

Statistical analysis was performed with SPSS v.19. software.
Group differences were compared using the Pearson x> or Fish-
er’s exact test, and the Student t-test or the Mann—-Whitney U test
for categorical and continuous variables, respectively. Repeated
measurements were compared using the paired Student t-test or
Wilcoxon signed-rank test.

Univariate analyses were performed with all the covariates.
Multivariate logistic regression analysis, among the statistically
significant univariate covariates plus those found to be clinically
relevant, was performed to identify risk factors for discontinu-
ation because of AEs. The time to treatment discontinuation of
DTG and EFV due to NPAEs was estimated by the Kaplan-Meier
method. P values <0.05 were considered statistically significant.

RESULTS

Baseline characteristics of the study population

A total of 282 DTG-based therapies (209 DTG/abacavir/lamivu-
dine, 52 DTG plus tenofovir disoproxil fumarate/emtricitabine
and 21 DTG combined with other antiretrovirals) and 148 EFV-
based therapies (133 EFV/tenofovir disoproxil fumarate/emtricit-
abine and 15 EFV plus abacavir/lamivudina) were initiated within
the observation period and met the inclusion criteria. The median
time of follow-up was 91.8+27.4 months for the EFV group and
34.4+8.4 months for the DTG group.

The majority of patients were Caucasian (91.4%) and men
(76.0%), with a median age of 49.3+10.4 years (range 23-83) and
treatment-experienced (64.0%). The most common acquisition
risk factor for HIV infection was related to sexual activity for both
groups. Subjects treated with DTG were more frequently co-in-
fected with hepatitis C virus (HCV) and in the late stage disease
of HIV (C stage of Center for Disease Control (CDC) classifica-
tion). There was a greater percentage of active and ex-drug users
in the DTG group, and there was a higher rate of naive patients
in the EFV group (108 vs 47 patients). The epidemiological, clin-
ical, immunological and other baseline characteristics of the two
groups are shown in table 1. In treatment-experienced patients,
the reasons for switching from previous ART were simplification
(44.0%), to avoid intolerance or AEs (34.2%), drug—drug interac-
tions (13.5%) and detectable viral load (5.1%).

In both groups there was an important percentage of patients
with psychiatric disorders (24.5% in the DTG group vs 20.9% of
patients in the EFV group, p=0.411) documented before the start
of the study. The most frequent psychiatric disorders were mixed

Table 1 Baseline characteristics of the study population
EFV DTG
Variables (n=148) (n=282) P value
Demographic-epidemiological
Male (%) 81.8 73.0 0.044
Age (mean=SD) (years) 48.1+9.4 49.9+10.8
20-40 years (%) 223 16.7 0.143
41-60 years (%) 71.6 72.7
>60 years (%) 6.1 10.6
Routes of HIV transmission (%)
MSM 459 27.7
Heterosexual 35.8 29.8
IDU 15.5 37.9
Vertical 0.0 1.8
Unknown 2.7 2.8
Ethnic origin (%)
Caucasian 94.6 89.7
Latin 41 8.5
Black 1.4 1.8
CDC stage (%)
A 80.4 61.7 <0.001
B 4.7 7.4
C 14.9 30.9
HIV naive (%) 73.0 16.7 <0.001
Co-infections (%)
Anti-HCV positive 16.2 39.7 <0.001
HBsAg positive 6.1 2.8 0.101
Psychiatric disorders (%) 20.9 24.5 0.411
Mixed anxiety-depressive symptoms 6.1 6.0
Anxiety 8.1 3.2
Depression 2.0 3.2
Substance addictive disorders 0.0 3.2
Drug users (%)
Never 86.5 65.2 <0.001
Ex-drug users 9.5 27.3
Active users 41 7.4
Drug users rehabilitation follow-up (%) 34 16.7 <0.001

CDC, Center for Disease Control; DTG, dolutegravir; EFV, efavirenz; IDU, intravenous
drug use; MSM, men who have sex with men.

anxiety-depressive symptoms (26.0%), anxiety (21.0%), depres-
sion (12.0%) and substance addictive disorders (9.0%). Anxiety
(8.1%) and mixed anxiety-depressive symptoms (6.1%) were the
most common in the EFV group while mixed anxiety-depressive
disorders (6.0%), anxiety (3.2%), depression (3.2%) and substance
addictive disorders (3.29) were the most common in the DTG

group.

Safety profile in EFV and DTG groups

During follow-up, 83.1% of patients discontinued EFV therapies
(43.1% due to AEs, 24.3% to avoid AEs, 12.2% drug-drug inter-
actions, 9.8% lost to follow-up, 6.5% virological failure, 3.3%
simplification and 0.8% death (n=1, not related to EFV)). In the
case of EFV discontinuations due to AEs (35.8% of the overall
group), 69.8% (ie, 25.0% of overall patients treated with EFV)
were related to neuropsychiatric disorders, 11.3% to cutaneous
toxicity, 7.5% to hypercholesterolaemia, 5.7% to alterations of
renal function, 3.8% to gastrointestinal discomfort and 1.9% to
haematological toxicity (table 2).
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Table 2  Safety profile in EFV and DTG groups

EFV DTG
(n=148) (n=282) P value
Discontinuations (%) 83.1 23.8 <0.001
Due to AEs (%) 431 50.8
NPAEs (%) 69.8 67.7
Cutaneous toxicity (%) 11.3 -
Hypercholesterolaemia (%) 7.5 -
Alterations of renal function (%) 5.7 5.9
Gastrointestinal discomfort 3.8 235
Haematological toxicity 1.9 2.9
To avoid AEs (%) 243 3.0
Drug—drug interactions (%) 12.2 -
Lost to follow-up (%) 9.8 1.9
Virological failure (%) 6.5 1.5
Simplification (%) 33 13.4
Death (%) 0.8 17.9
Pregnant (%) - 1.5

AEs, adverse events; DTG, dolutegravir; EFV, efavirenz; NPAEs, neuropsychiatric
adverse events.

In the DTG group, 23.8% of patients discontinued therapies
during follow-up (50.8% due to AEs, 17.9% deaths (n=12, none
were considered to be drug-related), 13.4% simplification, 11.9%
lost to follow-up, 3.0% to avoid AEs, 1.5% virological failure and
1.5% pregnant). In the case of DTG discontinuations due to AEs
(12.1% of the overall group), 67.7% were related to neuropsychi-
atric disturbances (ie, 8.2% of overall patients treated with DTG),
23.5% to gastrointestinal discomfort, 5.9% to alterations of renal
function and 2.9% to haematological toxicity.

Safety profile comparison between groups

Overall, 23.8% of patients discontinued DTG and 83.1% discon-
tinued EFV during the study period (p<0.001). Statistically signif-
icant differences were found between the percentage of patients
who discontinued DTG and EFV due to AEs (12.1% vs 35.8%,
p<0.001) or due to NPAEs (8.2% vs 25.0%, p<0.001). Neuropsy-
chiatric toxicity included insomnia, abnormal dreams, headache,
dizziness, nervousness, irascibility, anxiety, depressive symptoms
and suicidal ideation in both groups. The time between the start
of EFV and DTG and its suspension due to NPAEs was 52.8+48.1
months and 9.5+8.3 months, respectively (p<0.001) (table 3,
figure 1).

In the follow-up period, 17.2% of the patients required a new
benzodiazepine prescription after the initiation of DTG or EFV,
12.3% antidepressants and 3.5% antipsychotics. The rate of
patients who started benzodiazepines in the EFV group was higher
than in the DTG group (22.3% vs 14.5%) but the difference was
not statistically significant (p=0.059).

Table 3 Safety profile comparison between groups

EFV DTG
(n=148) (n=282) P value
New drug prescriptions (%)
Benzodiazepines 223 14.5 0.059
Antidepressants 12.8 12.1 0.937
Antipsychotics 13 46 0.141
Follow-up in the psychiatry unit (%) 16.9 8.9 0.021

DTG, dolutegravir; EFV, efavirenz.
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Figure 1 Kaplan—-Meier curves showing relationship between

discontinuations due to NPAEs after EFV versus DTG initiation. DTG,
dolutegravir; EFV, efavirenz; NPAEs, neuropsychiatric adverse events.

The rate of patients who initiated antidepressants and antipsy-
chotics during the follow-up period was similar in the DTG and
EFV groups (12.1% vs 12.8%, p=0.937; 4.6% vs 1.3%, p=0.141).
Likewise, no differences were found in the number of patients who
discontinued benzodiazepines, antidepressants and antipsychotic
treatments after stopping ART with DTG or EFV. There were
statistically significant differences in the need for consultation and
follow-up in the psychiatry unit after the start of the study drugs
(16.9% with EFV vs 8.9% for DTG, p=0.021).

A univariate analysis of risk factors for discontinuations due to
AEs and NPAEs in both study groups was performed considering
age, gender, race, routes of HIV transmission, treatment experi-
ence (naive vs treatment-experienced), CDC stage, HBV and HCV
co-infection, drug use (never, ex-drug user or active user), previous
psychiatric disorders and ART (DTG vs EFV). Naive patients (OR
0.391 (95% CI 0.242 to 0632), p<0.001), those with HCV co-in-
fection (OR 0.497 (95% CI 0.283 to 0.875), p=0.015), those in
whom the route of HIV transmission was as an injecting drug user
(OR 0.399 (95% CI 0.210 to 0.757), p=0.005) or patients treated
with DTG (OR 0.246 (95% CI 0.150 to 0.402), p<0.001) were
less likely to interrupt treatment due to AEs. However, HBV co-in-
fection was associated with a higher risk of discontinuation due to
AEs (OR 2.914 (95% CI 1.076 to 7.891), p=0.035). Patients over
60 years of age were at a lower risk of treatment discontinuations
due to NPAEs (OR 0.036 (95% CI 0.003 to 0.417), p=0.008).

In the multivariate Cox regression model, female gender (OR
2.610 (95% CI 1.327 to 5.133), p=0.005) was significantly associ-
ated with discontinuations due to AEs in patients treated with both
EFV and DTG. Nevertheless, patients receiving DTG therapy (OR
0.309 (95% CI 0.169 to 0.565), p<0.001) and those in whom the
route of HIV transmission was as an injecting drug user (OR 0.435
(95% CI 0.204 to 0.927), p=0.031) were at lower risk of discon-
tinuations due to AEs. Among those treated with EFV, women had
a higher risk of discontinuations due to AEs than men (OR 3.311
(95% CI 1.084 to 10.111), p=0.036). However, patients in whom
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Table 4 Multivariate analyses results
OR (95% CI)

P value

Discontinuations due to AEs
Female gender 2.610 (1.327 t0 5.133) 0.005

Discontinuations due to NPAEs

4.782 (1.190 to 19.220) 0.027

AEs, adverse events; NPAEs, neuropsychiatric adverse events.

Previous documented psychiatric disorders

the route of HIV transmission was as an injecting drug user were
at lower risk of discontinuation due to AEs (OR 0.190 (95% CI
0.045 to 0.807), p=0.024). No variables were significantly associ-
ated with the risk of discontinuation due to AEs in the multivariate
analysis of the DTG group.

Patients with documented psychiatric disorders were at higher
risk of discontinuation due to NPAEs (OR 4.782 (95% CI 1.190 to
19.220), p=0.027) when the entire study population was analysed.
None of the variables analysed were associated with an increased
risk of discontinuations due to NPAEs in each of the study groups
in the multivariate analyses. The results of the multivariate analyses
are shown in table 4.

A univariate and multivariate analysis, similar to that previously
detailed, of risk factors for a new benzodiazepine prescription were
performed. In the multivariate analysis, patients treated with DTG
were less likely to need a benzodiazepine prescription than those
treated with EFV (OR 0.388 (95% CI 0.188 to 0.798), p=0.010),
despite the fact that in the DTG group there was a higher rate of
drug users who are more likely to be benzodiazepine users.

DISCUSSION

In this cohort of 430 HIV-infected patients who initiated DTG-
or EFV-based therapies, we found a high rate of discontinua-
tions, AEs being the main reason in both groups.

The discontinuation rate due to AEs in patients treated with
EFV is well documented,?'™ and our results were consistent with
the literature published to date (15.6-35.3%). EFV has been the
preferred ART for use in naive patients in international clinical
guidelines up to 2015. EFV had earned its preferential position
because of its demonstrated efficacy** and offers the advantage of
being the first complete ART marketed in a single tablet regimen
combined with tenofovir disoproxil fumarate/emtricitabine. These
features, accompanied by affordable cost, may explain the high
rate of naive patients in the EFV group in the observation period.
In recent years it has fallen into disuse due to its AEs and the
marketing of new drugs with superior efficacy and fewer AEs."

One of these new antiretrovirals is DTG, which is available in
a single tablet regimen and has been positioned as the preferred
treatment in the clinical guidelines since 2015 due to its high anti-
viral potency and a good safety profile shown in clinical trials,
together with other integrase inhibitors. However, concerns about
the tolerability of DTG have emerged in recent cohorts,'” ' %
which suggests that DTG is associated with a higher incidence of
AEs resulting in treatment discontinuation compared with that
reported in clinical trials,'®'® especially NPAEs. This unexpected
high rate of discontinuations with DTG was seen in our group
of patients (12.1%), confirming what we had already seen in a
previous study with a smaller sample of patients and with shorter
follow-up than in the present study (10.29).'®

In agreement with our previous findings' and those of other
studies,” 2 2 the results show that female gender was associated
with a higher risk of treatment interruption for any AE. When we
analyse each of the groups, none of the variables has been signifi-
cantly associated with the risk of discontinuation due to AEs in
the DTG group, but in those treated with EFV it is confirmed that

female patients were at a higher risk of discontinuations due to AEs
(OR 3.311 (95% CI 1.084 to 10.111), p=0.036). This finding is
not confirmed by other authors such as Pérez-Molina et al** who
found an equivalent overall incidence of AEs for both genders in
EFV-treated patients.

The present study shows that DTG therapy had a 69.1% lower
risk of discontinuations due to AEs than EFV. These data are in
line with those reported in a clinical trial comparing DTG and
EFV.'® In this trial, the authors reported significantly more discon-
tinuations in the EFV group than in the DTG group, especially
because of NPAEs, as found in our study population when we
compared both drugs. The NPAEs of EFV are widely described
in the literature.! 2! 2 However, with DTG treatment there are
very different data. While clinical trials and some authors report
NPAEs below 19,13 127 other authors have found similar rates
to those seen in our DTG study group (Hoffman et al'” reported
a rate of discontinuations due to NPAEs of 5.6% and De Boer
et al" reported a rate of 9.9%) and those that we also described
previously (6.9%).'® The main NPAEs reported in DTG clinical
trials were insomnia, dizziness, anxiety, abnormal dreams, head-
ache, fatigue, mood changes, nervousness, depression and suicidal
ideation.'® 2® These kinds of NPAEs were similar to those seen in
our study population, although the rates were different, as already
commented.

Patients with documented psychiatric disorders had a 4.7 times
higher risk of discontinuation due to NPAEs among the entire
study population. The baseline psychiatric disorders of patients
are not normally collected, so it has not been possible to see the
influence of this variable in the treatment discontinuation due to
NPAEs. Inconsistent information is found in the literature about
the potential impact of previous psychiatric diseases on NPAEs.> %
Despite the paucity of relevant studies, neuropsychiatric symptoms
and syndromes are frequently present among HIV-infected individ-
uals, similar to those in our population before the start of the study
drugs. Although psychiatric symptomatology may occur as a conse-
quence of HIV disease, it may also be a risk factor for contracting
it.” The aetiology is likely to be multifactorial, including immune
activation due to HIV, alcohol and drug use or antiretroviral toxic-
ities. Studies suggest that the prevalence of neuropsychiatric disor-
ders in patients with HCV is higher than in the general population
and that HCV/HIV co-infection may increase cognitive dysfunc-
tion.*” In our study population the rate of HCV/HIV co-infected
patients was significantly higher in the DTG group. Probably more
DTG-based therapy has been prescribed in the co-infected popu-
lation in order to avoid drug—drug interactions when HCV direct-
acting antivirals were prescribed.

The association between the use of illicit drugs and the occur-
rence of AEs has been described in the literature.® Conversely, in
our study, patients in whom the route of HIV acquisition was as an
injecting drug user were at a lower risk of discontinuation, and the
actual drug use situation was not identified as an independent risk
factor for treatment discontinuation due to AEs.

The reasons for the discordant findings observed in treatment
discontinuation because of AEs and NPAEs between some real-life
retrospective series, as in our data, and clinical trials are unclear.
Numerous factors including the heterogeneity of the study popu-
lations, time of follow-up, co-medication and the observational
research design in contrast with that of clinical trials designed to
provide evidence of efficacy and safety under ideal conditions may
partially explain these results. Differences between patients treated
with DTG and EFV should be cautiously interpreted as this is a
retrospective observational study and therefore the two popula-
tions were not comparable. Variables with statistically significant
differences between both groups (ie, women, HCV co-infection,
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rate of active users and ex-drug users) were taken into account in
the multivariate analysis.

The main limitations of our study were the small sample size,
the single-centre nature of the study and the retrospective obser-
vational design, which might have introduced uncontrolled bias.
Also, we should take into account the difference in follow-up time
in the two groups due to their different marketing dates.

CONCLUSION

In this study an unexpectedly high rate of discontinuation due to
AEs was observed in both the DTG and EFV groups, especially
by NPAEs. In particular, female gender and previous documented
psychiatric disorders were identified as predictors for discontinua-
tions due to AEs and NPAEs, respectively. A high rate of prescrip-
tions of benzodiazepines and requirement for consultation in a
psychiatric unit was seen in both treatment groups, especially in
the EFV group. These findings should be considered in the real-
life setting when using EFV and DTG, highlighting the AE data
for DTG, a drug positioned as preferred in the current clinical
guidelines.

What this paper adds

What is already known on this subject

= Prevalence estimates of neuropsychiatric disorders among
HIV-infected individuals is higher than in the general
population.

= Multiple antiretrovirals used in the treatment of HIV infection
have been reported to have neuropsychiatric adverse effects,

What this study adds

= Efavirenz and dolutegravir have an unexpectedly high rate
of discontinuation due to adverse events, especially by
neuropsychiatric adverse effects.

= Female gender and previous documented psychiatric
disorders were identified as predictors for discontinuations
due to adverse events and neuropsychiatric adverse effects,
respectively
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