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Objectives
The primary objective was to evaluate the improvement in neuropsychiatric symptoms attributed
to an antiretroviral drug after that drug was substituted with nevirapine. The secondary objective
was to evaluate the impact on patient adherence and quality of life.

Methods
A prospective, observational study was carried out that included patients with HIV-1 plasma
suppression for whom an antiretroviral drug was substituted with nevirapine because of central
nervous system (CNS) side effects, a Pittsburgh Sleep Quality Index (PSQI) score > 5 or a Hospital
Anxiety and Depression Scale (HADS) score ≥ 10, and who had not initiated psychoactive drug
treatment during the prior 6 weeks. Evaluations were carried out at baseline and 1 and 3 months
after the switch using the PSQI, HADS, Epworth Sleepiness Scale, Medical Outcomes Study-Short
Form 30 items (MOS-SF-30) and Simplified Medication Adherence Questionnaire (SMAQ).

Results
A total of 129 patients were included in the study. The drug substituted was mainly efavirenz
(89.9%), and reasons for the switch included sleep disturbances (75.2%), anxiety (65.1%),
depression (38.7%), attention disturbances (31%), and other reasons (31%), with a mean of 2.4
neuropsychiatric disturbances per patient. A statistically significant improvement was observed
in all the tests evaluating neuropsychiatric symptoms and adherence at 1 and 3 months. The
CD4 lymphocyte count remained stable (P = 0.096). Three (2.3%) patients had a detectable
plasma HIV-1 RNA at the end of the study. Nine patients (6.9%) withdrew because of
nevirapine-related toxicity (rash in seven patients and hypertransaminasaemia in two patients,
none of which were > grade 2).

Conclusions
The switch to nevirapine from a drug causing neuropsychiatric disturbances (primarily efavirenz)
in subjects with virological suppression was effective in resolving those disturbances, with an
improvement in all the parameters studied. This led to better adherence to treatment and quality
of life, with no detrimental effect on their immunological and virological control.
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Introduction

Currently, toxicity is the most common cause of switching
suppressive antiretroviral therapy (ART) [1], with short-
and long-term neuropsychiatric toxicity being the main
reason for switching. In clinical practice, the switch is
brought about because toxicity eventually leads to poorer
adherence and a higher risk of treatment failure. The drug
most commonly associated with neuropsychiatric toxicity
is efavirenz (EFV) (being associated with suicidal ideation,
maniac symptoms, paranoid reactions, sleep disorders, irri-
tability and instability), although, to a lesser extent, other
drugs are also associated with neuropsychiatric adverse
effects [2–10].

Nevirapine (NVP) is a nonnucleoside reverse transcriptase
inhibitor (NNRTI) with similar efficacy to EFV and ritonavir-
boosted atazanavir (ATV/r) [11,12] in treatment-naïve
patients, is administered once a day as a single tablet [13,14]
and has also shown efficacy in treatment simplification
[15,16]. In addition, only in rare cases has it been linked to
the occurrence of neuropsychiatric adverse effects, while in
patients with suppressed viral load it can be initiated at any
CD4 cell count [17]. Nevertheless, hypersensitivity reactions
with subsequent withdrawal are present in 15% of NVP-
treated patients [18].

This study sought to examine the course of
neuropsychiatric symptoms attributed to an antiretroviral
drug following its substitution with NVP.

Methods

A post-authorization, prospective, multicentre, observa-
tional study was carried out in 30 hospitals distributed
across Spain. The recruitment period was from December
2010 to July 2011. The data were obtained in three visits,
one at baseline and two at follow-up, which coincided with
any of the visits the patient had to undergo regularly for
his/her follow-up. No diagnostic or therapeutic procedure
was carried out in this study. The decision to prescribe NVP
had been made before and independently of the decision to
offer the patient the opportunity to participate in the study,
which was never considered a reason for taking part. The
prescription was only determined according to routine
clinical practice at the hospital. No restriction was set
regarding the use of any type of concomitant treatment for
patients included in the study.

Demographic and clinical data were collected systemati-
cally and included age, gender, race, risk behaviour for HIV
infection, date of HIV diagnosis, stage of HIV infection
attending to Centers for Disease Control and Prevention
(CDC) classification, hepatitis B and C virus serology, viral
load and immune status, ART history, including prior lines

of treatment and reason for starting treatment with NVP,
current ART and psychiatric history.

Patients of both genders who met the following criteria
were included:

• age ≥ 18 years, HIV-1 infection diagnosis and HIV-1
viral load < 50 HIV-1 RNA copies/mL;

• an antiretroviral drug was substituted with NVP accord-
ing to the physician’s opinion, because of central
nervous system (CNS) side effects attributed to the
antiretroviral drug;

• existence of significant sleep disturbances in the phys-
ician’s opinion, which were later documented using the
Pittsburgh Sleep Quality Index (PSQI), and symptoms
indicative of anxiety/depression that were rated using
the Hospital Anxiety and Depression Scale (HADS);

• no physical and/or mental disability that would affect
the patient’s ability to complete the PSQI, HADS,
Epworth Sleepiness Scale, Medical Outcomes Study-
Short Form 30 items (MOS-SF-30), quality of life ques-
tionnaire and Simplified Medication Adherence
Questionnaire (SMAQ).

The subjects gave their informed consent to take part in
the study. The study was reviewed and approved by the
appropriate institutional ethics committees and health
authorities in accordance with current Spanish legislation
and pursuant to the provisions of ministerial order SAS/
3470/2009 on the conduct of observational studies. In
addition, the study was conducted in accordance with the
Declaration of Helsinki and Good Clinical Practice.

Patients who had begun antidepressant and/or anxio-
lytic and/or hypnotic treatment at the same time as NVP
treatment, as well as those patients for whom data were
missing for any of the parameters required to evaluate the
primary objective, were excluded from the analysis.

Efficacy and safety assessments

The primary study endpoint was improvement of
neuropsychiatric symptoms attributed to the antiretroviral
drug following its substitution with NVP. The primary
objective was defined using the progression of the score
obtained at baseline, 1 month and 3 months on the PSQI
and HADS questionnaires. Regarding the PSQI, patients
were categorized into PSQI score < 5 (considered
nonindicative of significant sleep disturbances) and PSQI
score > 5 (considered indicative of significant sleep dis-
turbances). In relation to HADS, patients were distributed
in categories of HADS score 0–7 (absence of depression or
anxiety), 8–10 (possible depression or anxiety) and ≥ 11
(clinical problem).

.
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The following were evaluated as secondary endpoints:

• adherence to treatment using the SMAQ questionnaire;
• score on the Epworth Sleepiness Scale;
• quality of life assessed using the MOS-SF-30

questionnaire.

Statistical methods

Sample size was based on the number of patients that
would allow the main objective of the study to be achieved.
Secondary endpoints were obtained from size determined
by the primary endpoint. Calculations were performed in
order to observe statistically significant differences
between baseline and final scores on the PSQI question-
naire (range 0–21) and HADS (range 0–42 points). As we
did not find any data in the literature on changes in these
scores in this group of patients, baseline and final scores on
both questionnaires were mathematically transformed into
a standardized scale between 0 and 1. Then, an average
score for the change (the difference between baseline and
final scores) and thus a standard deviation (SD), which also
took values between 0 and 1, were obtained for both the
PSQI and HADS.

To determine the sample size, the most conservative
viewpoint was considered (to guarantee the representative-
ness of the sample), for which the principle of maximum
variance (SD of 0.5 points) was accepted as there was no
estimate of the expected value for each response. It was
therefore proposed that the sample size be calculated by
using a model of paired means repeated in a group. In
addition, a minimum score difference between baseline and
the final visit of 10 points, an alpha risk of 0.05 for a
two-tailed test and a power of 80% were assumed. A
maximum loss of data (of no more than 10%) was also
assumed, because of loss to follow-up, or incomplete or
inconsistent information.

The absolute and relative frequency distributions of the
qualitative variables are presented, as well as measures of
central tendency and dispersion (mean and SD, and
median, minimum and maximum values) for the quantita-
tive variables. The confidence intervals (CIs) at 95% for the
main quantitative variables for results associated with the
main objective and the key secondary endpoints are also
presented. Regarding inferential analysis, parametric tests
were used for continuous variables and nonparametric tests
for ordinal, categorical or nonparametric variables. The
hypothesis tests were used in all bilateral cases with a
significance level of 0.05. The Mann−Whitney U-test (for
unpaired data) or the Wilcoxon test (for paired data) was
used for variables that did not conform to a normal (or
parametric) distribution. The χ2 test (or Fisher’s exact

test where appropriate) was used to analyse contingency
tables and to compare proportions and/or frequency dis-
tributions. SPSS software version 17.0 was used to perform
the analysis (SPSS Inc. Released 2008. SPSS Statistics for
Windows, Version 17.0. Chicago, IL, USA).

Results

One hundred and forty-nine patients were recruited for the
study, 20 of whom were excluded because they had a
detectable viral load at baseline. Thus, 129 patients who
met all the study criteria were included in the analysis. The
mean (± SD) age was 43.2 ± 9.8 years. The mean (± SD)
number of treatment regimens prior to baseline was
2.2 ± 2.3, while the mean (± SD) CD4 lymphocyte count
was 582 ± 261 cells/μL. Table 1 shows the remaining demo-
graphic and HIV infection-related data at enrolment.

The substituted drugs were EFV in 89.9% of patients (116
patients), raltegravir in 3.1% (four patients), lopinavir/
ritonavir in 3.1% (four patients), darunavir/ritonavir in
2.4% (three patients) and atazanavir/ritonavir in 1.5% (two
patients). The neuropsychiatric symptoms that led to the
switch were sleep disturbances (75.2%), anxiety (65.1%),
depression (38.7%), attention disturbances (31%) and other
(31%). The average number of neuropsychiatric disturb-
ances per patient was 2.4.

Table 1 Demographic and HIV-infection-related data at baseline
(n = 129)

Age (years) (mean ± SD) 43.2 ± 9.8
Gender, male [n (%)] 95 (73.6)
Race [n (%)]

Black 7 (5.4)
Caucasian 117 (90.7)
Other 4 (3.1)

Risk behaviour [n (%)]
Injecting drug user 37 (28.7)
Homosexual male 47 (36.5)
Heterosexual 39 (30.2)
Other 6 (4.6)

CDC stage [n (%)]
A 79 (61.2)
B 16 (12.4)
C 34 (26.4)
CD4 count (cells/μL) (mean ± SD) 582 ± 261

Hepatitis serology [n (%) positive]
HBV 10 (7.8)
HCV 36 (27.9)
HBV/HCV 3 (2.3)

Experience with antiretroviral drugs [n (%)]
NNRTIs 122 (94.6)
NRTIs 129 (100)
PIs 50 (38.8)
Integrase inhibitors 4 (3.1)

CDC, Centers for Disease Control and Prevention; HBV, hepatitis B virus;
HCV, hepatitis C virus; NNRTI, nonnucleoside reverse transcriptase inhibi-
tor; NRTI, nucleoside reverse transcriptase inhibitor; PI, protease inhibitor;
SD, standard deviation.
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At the time of inclusion, 42 patients (32.6%) were
receiving psychiatric drug treatment (42 were receiv-
ing benzodiazepines, 19 antidepressants and four
antipsychotics), whereas at the end of follow-up only
29 patients continued with such treatment (nine con-
tinued benzodiazepines, 16 antidepressants and four
antipsychotics).

Table 2 shows the test results for sleep quality (PSQI),
anxiety and depression (HADS), the Epworth Sleepiness
Scale, quality of life (MOS-SF-30) and adherence (SMAQ)
associated with substitution of the drug with NVP. There
was a significant improvement in the percentages of sub-
jects with abnormal values in all tests from baseline to 3
months.

The CD4 count increased from a mean (± SD) of
582 ± 261 cells/μL at baseline to 619 ± 299 cells/μL in the
third month (P = 0.096). Three (2.3%) patients went on to
have detectable HIV viral load at the end of the study.

Twenty-nine (22.5%) patients withdrew from the study
prematurely. Nine (6.9%) withdrew because of toxicity
attributed to NVP by the investigator in charge (seven cases
of rash and two of hypertransaminasaemia), and nine
patients (6.9%) for reasons unrelated to NVP: digestive
disorders (nausea and vomiting) in four patients, reduced
glomerular filtration in two patients (both patients were
receiving NVP in combination with tenofovir disoproxil
fumarate (TDF)), palpitations in one patient, arthralgia in
one patient and anal pruritus in one patient. Seven patients
(5.3%) were lost to follow-up, and there were four volun-
tary withdrawals. There were no grade 3/4 adverse reac-
tions related to NVP.

Discussion

The substitution of a drug related to neuropsychiatric
symptoms with NVP was associated with a significant
improvement in sleep disturbances (PSQI and Epworth

Sleepiness Scale), anxiety/depression (HADS), adherence
to treatment and quality of life. This change was
observed starting 1 month after substitution of the drug
with NVP. In addition, the percentage of subjects who
recovered normal sleep (Epworth Sleepiness Scale) signifi-
cantly increased. A significant decrease was also observed
in the number of patients receiving psychiatric treatment
prior to the switch compared with those at the end of the
study.

The drug most commonly substituted was, as expected,
EFV (in about 90% of cases; 116 patients), with other
switches mainly involving the substitution of a protease
inhibitor (in 7% of cases, the drugs substituted were
lopinavir/ritonavir, darunavir/ritonavir or atazanavir/
ritonavir), while the switch involved raltegravir in 3% of
cases.

The reasons for the switch were fairly similar to those
observed in clinical trials (2–10), while the coexistence of
several reasons in one patient was common (an average of
2.4). In order of frequency, sleep disturbances (75.2%),
anxiety (65.1%), depression (38.7%) and attention disturb-
ances (31%) were observed.

Particularly striking is the significant improvement in
depression when substituting EFV with NVP in our series.
Depression is not an adverse effect associated with EFV in
most clinical trials (4, 5), although a prospective study
designed specifically to collect this neuropsychiatric
adverse effect found a higher number of subjects with
depression among those treated with EFV compared with
those treated with etravirine (ETR) [7]. The discrepancies
may be attributable to the absence of confirmation of the
diagnosis by psychiatrists or specialized doctors in the
clinical trials, leading to underreporting, with only isolated
symptoms being reported.

The improvement in neuropsychiatric symptoms
occurred without adverse effects on immunological and
virological control.

Table 2 Outcome of neuropsychiatric symptoms in terms of test scores following the substitution with nevirapine of the antiretroviral drug to
which the neuropsychiatric symptoms were attributed

Area assessed Test used
Baseline
(n = 129)

1 month
(n = 122)

3 month
(n = 100)

p Baseline
to 1 month

p Baseline
to 3 month

Sleep quality PSQI 96.90% 60.70% 44.00% <0.001 <0.001
Anxiety and depression HADS 86.80% 46.40% 32.00% <0.001 <0.001
Sleeping Epworth scale 8.3 ± 4.7 (65.90%) 6 ± 4 (89.30%) 5.5 ± 3.6 (91.00%) <0.001 <0.001
Adherence SMAQ 65.90% 75.90% 81.00% <0.036 <0.013
Quality of life MOS-SF-30 57.50% 69.80% 73.60% <0.001 <0.001

Values shown in the table are as follows: for the Pittsburgh Sleep Quality Index (PSQI), the percentage of patients with an index > 5 (indicative of significant
sleep disturbances); for the Hospital Anxiety and Depression Scale (HADS), the percentage of patients with clinical anxiety/depression; for the Epworth
Sleepiness Scale, the mean score and the percentage of patients with normal sleepiness; for the Simplified Medication Adherence Questionnaire (SMAQ),
the percentage of compliant patients; for the Medical Outcomes Study-Short Form 30 items (MOS-SF-30), the percentage of patients with a good quality
of life.
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Nine (6.9%) patients experienced toxicity (exanthema or
hypertransaminasaemia) attributed to the introduction of
NVP, which led to their withdrawal from the study. None of
these adverse effects was grade 3/4, while the percentage of
patients affected was similar to that observed in studies
randomized for NVP in naïve subjects or in subjects whose
treatment was switched [13–15].

The co-formulation of EFV/TDF/emtricitabine (FTC) in
one tablet taken once daily is a preferred ART regimen in
naïve subjects [19–21]. Despite its generally high efficacy
and safety, its use is limited by the frequent occurrence of
neuropsychiatric side effects, which are either acute
(forcing 5% of patients to discontinue the drug in the first
few weeks of administration) [3] or chronic [22]. In cohort
analyses, 20–25% of subjects who began this treatment
discontinued it at 48 weeks because of this toxicity, which
may go unnoticed or be underestimated by both the doctor
and the patient, through confusion of the origin of symp-
toms (insomnia, depression, anxiety, irritability, etc.) with
the disease itself or changes in the patient’s daily life (legal,
work-related, family-related, associated comorbidities,
toxic consumption, etc.). In fact, recent studies have con-
firmed that the long-term persistence of these adverse
effects is not uncommon [6,22,23].

A previous analysis of the AIDS Clinical Trials Group
(ACTG) A5095 study confirmed in 47 patients that most
neuropsychiatric adverse effects related to EFV disappeared
when it was substituted with NVP [24]. Compared with those
subjects who remained on EFV, those who switched to NVP
had similar rates of treatment discontinuation and virologi-
cal failure. Our data are consistent with those of that study.

As this study was performed in routine clinical practice,
few patients not taking EFV were included. Recruitment
only of patients treated with EFV would probably have
enhanced the value of our results, as in patients taking EFV
neuropsychiatric symptoms can be attributed more safely
to the drug. Also, the withdrawal rate in this real-life study
might have been a limitation.

In conclusion, our results support the strategy of substi-
tuting EFV with NVP in subjects with virological suppres-
sion and treatment-limiting neuropsychiatric toxicity. The
switch was associated with a significant improvement in all
parameters studied (sleep quality, anxiety/depression scale,
sleepiness, adherence and quality of life), which was already
observed 1 month after the switch was made, without being
detrimental to immunological and virological control.
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