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Abstract 

Background:  It is well known that people living with HIV (PLWH) is in higher risk for the development of depression 
and it has also been suggested that the use of efavirenz into the antiretroviral regimens increases even that risk.

Objective:  To evaluate the effect of efavirenz-containing antiretroviral regimens on the development of depression 
in newly ART initiated HIV patients in Ecuador.

Methods:  In a prospective cohort study from June 2016 to May 2017, all newly HIV diagnosed patients at the 
HIV/AIDS Unit of the Hospital Eugenio Espejo in Quito, Ecuador were evaluated using the Hamilton Rating Scale 
for Depression followed by a second assessment 8–12 weeks after antiretroviral therapy containing efavirenz was 
initiated.

Results:  A total of 79 patients, mainly males younger than 35 years were studied. Majority of them were on TDF/FTC/
EFV. Initial score in Hamilton Rating Scale revealed that less than 30% had no depression symptoms while almost 40% 
had mild depression. However, in the second assessment, 22.6% of the subjects had a score in the Hamilton Rating 
Scale compatible with severe or very severe depression (RR 1.58, 95% CI 1.09 to 2.28; p = 0.05).

Conclusion:  In our cohort study, depression was much higher in patients on Efavirenz-containing treatments. There-
fore, assessment for depression must be essential as part of follow-up in these patients.
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Background
In Ecuador, according to the Ministry of Public Health, 
in 2018 there were 43,887 Persons Living With Human 
immunodeficiency virus (PLWH), the majority of those 
were men (70.6%) and between 20 and 44  years old 
(72.5%). Within recent years, the Ecuadorian government 

has increased funding to provide nationwide treatment to 
human immunodeficiency virus (HIV) positive individu-
als towards reaching the goals of 90% of HIV diagnosed 
individuals receiving treatment and 90% of individuals 
having viral suppression, but unfortunately only 57% of 
them are receiving combination antiretroviral therapy 
(cART) and only 51% have achieved viral suppression [1, 
2].

International HIV treatment guidelines recommend 
first-line use of two nucleoside reverse transcriptase 
inhibitors (NRTIs) with an non-NRTI (NNRTI), a 
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boosted protease inhibitor (PI) or an integrase inhibi-
tor in order to achieve sufficient HIV RNA suppres-
sion [3]. Efavirenz (EFV), a benzoxamine, has long been 
considered the NNRTI par excellence, forming part of 
therapeutic combinations together with lamivudine/
zidovudine, abacavir/lamivudine, tenofovir/emtricitabine 
[4]. However, since its approval, psychiatrics’ side effects 
has consistently been reported in 25–40% of patients on 
efavirenz [5] making these the drug’s most frequent side 
effect and is the main reason for discontinuing/switching 
therapy [6, 7].

Worldwide, mood and anxiety disorders, especially 
depression, are common among PLWH [8]. Currently, 
39% of HIV patients are reported to suffer from depres-
sion, and patients treated with EFV experiencing psy-
chiatric symptoms such as mania, depression, suicidal 
thoughts, psychosis, and hallucinations ranging from 
61 to 90% [9]. Moreover, in a recent study in Ecuador 
[10], depression among PLWH (11.9%) was significantly 
higher than in the general population (4.6%).

Thus, the aim of this study was to evaluate the effect 
of efavirenz containing antiretroviral regimens on the 
development of depression in newly ART initiated HIV 
patients in Ecuador.

Subjects and methods
This was a cohort prospective study conducted between 
June 2016 and May 2017 at the HIV Unit in the Hospi-
tal Eugenio Espejo in Quito, Ecuador. This hospital is one 
of the biggest in Ecuador and is responsible to provide 
attention for at least 10% of PLWH nationwide. Study 
conduction was authorized by the hospital review board 
and informed consent was obtained from each subject.

All new patients attending to the HIV clinic in the 
above mentioned period with a diagnose of HIV in the 
last 6 months confirmed by a positive blood analysis per-
formed at the national reference laboratory of the Min-
istry of Health were invited to participate in this study. 
Then, after signed the consent form, each was evaluated 
using the Hamilton Rating Scale for Depression [11], 
which briefly used five categories: no depression symp-
toms (< 7 points), and then mild (8–13 points), moder-
ate (14–18 points), severe (19–22 points) and very severe 
(> 23 points) depression. The Spanish version of the 
Hamilton Rating Scale has been previously validated [12].

The assessment with the Hamilton Rating Scale was 
performed before patients initiated the combined ART 
containing efavirenz and then between 8 and 12  weeks 
after the use of the combined ART including efavirenz. 
Subjects with previous history of depression, psychiatric 
disease or not able to receive efavirenz were excluded.

Data captured was entered into an electronic database 
and descriptive plus inferential statistics (Fisher exact 

test and relative risk with 95% confidence interval, using 
approximation of Katz) were performed in GraphPad 
InStat version 3.00. In all cases a p < 0.05 was considered 
as significant.

Results
A total of 79 subject were recruited, mainly males (86.1%) 
and with an average age of 28.0 ± 8.3 years old (Table 1). 
Initial treatment was TDF/FTC/EFV (91.1%), ABC/3TC/
EFV (7.6%), or AZT/3TC/EFV (1.3%). Of those 79 
patients, eight (10.1%) did not completed the second 
assessment and therefore were excluded from further 
analysis. Mean follow up of these subjects was 12 weeks 
(range 2 to 62  weeks), in the initial Hamilton Rating 
Scale assessment, before treatment, only 29.6% (n = 21) 
patients had no depression. From those already positive 
for depression, the vast majority (40.8%, n = 29) had mild 
depression, followed by a 19.7% (n = 14) with moderate 
depression. There was only one subject with very severe 
depression and six patients (8.5%) with severe depression.

In the second assessment, a median of 69  days (IC 
95% 58 to 80 days) after treatment with combined ART 
including efavirenz was initiated, 22 (31%) subjects had 
a score negative for depression in the Hamilton Rating 
Scale. However, only 13 of them (59.1%) were initially 
without depression. Nine patients improve their score in 
the Hamilton Rating Scale, from mild (n = 6) or moderate 
depression (n = 3, Fig. 1a).

Mild depression was found in a slightly lower number 
of patients (n = 21; 29.6%) in comparison to the initial 
assessment (p = 0.4). However, of those less than half 
(n = 11) were previously in the same category according 

Table 1  Characteristics of  the  HIV positive subjects 
included in the study

Males Females

Age 28.3 ± 8.8 30.2 ± 6.0

 < 20 8 0

 21–25 21 2

 26–30 16 4

 31–35 5 2

 > 35 11 2

Occupation

 Student 12 2

 Housekeeping 1 5

 Unemploy 14 1

 Professional (lawyer, engineer, 
other)

6 1

 Hairdresser 8 1

 Handworker 4 0

 Artist 2 0
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to the Hamilton Rating Scale. From the remaining ten 
subjects, three improved their initial condition, i.e. one 
had initially very severe depression and the other two had 
severe depression, while the in the other seven patients 
their score in the Hamilton Rating Scale increase, sug-
gesting their condition worsened (RR 0.72, 95% CI 0.48 
to 1.08; Fig. 1b).

Regarding subjects with moderate depression in the 
second Hamilton Rating Scale assessment, it was pre-
sent in twelve patients (16.9%), but only two of them 
were previously in the same category. All other subjects 
(n = 10) with moderate depression previously had mild 
depression (RR 0.90, 95% CI 0.56 to 1.44; Fig. 1c). Cases 
of severe depression by the Hamilton Rating Scale in the 
second assessment increased to ten patients (14.1%), six 
of them had moderate depression and two mild depres-
sion previously (RR 1.16, 95% CI 0.75 to 1.78; Fig. 1d).

Finally, cases of very severe depression detected by 
Hamilton Rating Scale in the second assessment showed 
a significant increase (p = 0.02) with 6 cases (8.5%), three 
were previously in the severe group, two from the moder-
ate group and one from mild depression (RR 2.14, 95% CI 
1.72 to 2.65; Fig. 1e).

Finally, in patients positive for HIV the use of com-
bined ART including efavirenz was associated to a sig-
nificative increase in the number of cases with severe 
or very severe depression; (RR 1.58, 95% CI 1.09 to 2.28; 
p = 0.05; Fig. 2.

Discussion
In the present study, it was found that vast majority of 
PLWH attended to the HIV Clinic at Hospital Eugenio 
Espejo in Quito, Ecuador had any degree of depression, 
much more than previously reported [10]. In this sense, 

Fig. 1  Before and after plots of the patients with depression assessed by the Hamilton Rating Scale. a No depression, b mild, c moderate, d severe 
and e very severe depression
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it is important to mention that mental health is a usu-
ally neglected area among health care services in Ecua-
dor which leads to failure to diagnose physiological and 
psychiatric problems among the general population not 
to mention among PLWH.

Most of the subjects with depression in this study 
worsen, consistently with previous evidence that EFV 
increases the activity of the enzyme tryptophan-2-3-di-
oxygenase (TDO) that has an inverse relationship with 
the levels of serotonin (5-HT) in the brain [13]. It is 
consistent with other studies showing the number of 
CNS effects attributed to EFV were almost double that 
of the various antiretroviral with which it has been 
compared [6, 7], and also with reports that CNS symp-
toms tends to improve or even to disappear after EFV 
discontinuation [14].

There were also few cases were depression improved 
after a regimen containing EFV, something that also has 
been reported eventually [5], but not fully explained, 
other studies did show a significant reduction in 
CNS adverse events after switching from efavirenz to 
another antiretroviral agent [15–17].

While we recognize that screening tools used for 
depression could have increased the number of patients 
diagnosed, we feel that the criteria used allowed us to 
select for the most clinically significant cases. Also, 
another limitation was that subjects were recruited only 
in one center, although one of the biggest, and there 
was no control group due to national guidelines. Any-
way, our results support that EFV-containing regimens 
increase both, the frequency and severity, of depression 
cases among PLWH in Ecuador.

Conclusion
In our cohort study, in PLWH in Ecuador, the use of 
combined ART containing efavirenz is associated with 
depression. Therefore, assessment and monitoring for 
depression must be essential in the follow-up of these 
patients.
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Fig. 2  Distribution of the HIV positive subjects to the different categories based on the Hamilton Rating Scale before and after initiating combined 
antiretroviral therapy containing efavirenz



Page 5 of 5Checa et al. AIDS Res Ther           (2020) 17:47 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your research ?  Choose BMC and benefit from: 

Authors’ contributions
ACh, ACa, MC and WT conceptualized the study, collected data, and reviewed 
and revised the manuscript. IH carried out the initial analyses, drafted the 
initial manuscript, and reviewed and revised the manuscript. ET did analysis 
and interpretation of data, drafted the initial manuscript and reviewed and 
revised the manuscript. All authors agree to be accountable for all aspects of 
the work. All authors read and approved the final manuscript.

Funding
No funding was secured for this study.

 Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

Ethics approval and consent to participate
Study conduction was authorized by the hospital review board and informed 
consent was obtained from each subject.

Consent for publication
Consent to publish the case report was not obtained. This report does not 
contain any personal information that could lead to the identification of the 
patient.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Unidad de Atención Integral VIH/SIDA, Hospital Eugenio Espejo, Ministerio 
de Salud Publica del Ecuador, Quito, Ecuador. 2 Colegio de Ciencias de la Salud, 
Universidad San Francisco de Quito, Diego de Robles s/n y Pampite, Quito, 
Ecuador. 3 Facultad de Enfermeria, Pontificia Universidad Católica del Ecuador, 
Quito, Ecuador. 

Received: 5 November 2019   Accepted: 22 July 2020

References
	1.	 ONUSIDA. Estadísticas Mundiales sobre el VIH de 2018. Ginebra; 2019. 

https​://www.unaid​s.org/sites​/defau​lt/files​/media​_asset​/UNAID​S_FactS​
heet_es.pdf. Accessed 8 Sept 2019.

	2.	 Ministerio de Salud Publica del Ecuador. Boletín Anual VIH/SIDA y Expues-
tos perinatales Casos historicos por año VIH. Quito: Ministerio de Salud 
Publica del Ecuador; 2019.

	3.	 Günthard HF, Saag MS, Benson CA, del Rio C, Eron JJ, Gallant JE, et al. 
Antiretroviral drugs for treatment and prevention of HIV infection in 
adults. JAMA. 2016;316(2):191.

	4.	 Sonenthal P, Ratshaa B, Chimbengo G, Rantleru T, Ngoni T, Barenbaum S, 
et al. Baseline predictors of efavirenz-containing antiretroviral regimen 
adverse experiences. Pharmacoepidemiol Drug Saf. 2014;23:773–7.

	5.	 Gutiérrez F, García L, Padilla S, Álvarez D, Moreno S, Navarro G, et al. Risk of 
clinically significant depression in HIV-infected patients: effect of antiret-
roviral drugs. HIV Med. 2014;15(4):213–23.

	6.	 Gaida R, Truter I, Grobler C, Kotze T, Godman B. A review of trials investi-
gating efavirenz-induced neuropsychiatric side effects and the implica-
tions. Expert Rev Anti Infect Ther. 2016;14(4):377–88.

	7.	 Hawkins T, Geist C, Young B, Giblin A, Mercier RC, Thornton K, et al. 
Comparison of neuropsychiatric side effects in an observational cohort 
of efavirenz- and protease inhibitor-treated patients. HIV Clin Trials. 
2005;6(4):187–96.

	8.	 Pence BW, Miller WC, Whetten K, Eron JJ, Gaynes BN. Prevalence of 
DSM-IV-defined mood, anxiety, and substance use disorders in an HIV 
clinic in the Southeastern United States. J Acquir Immune Defic Syndr. 
2006;42(3):298–306.

	9.	 Cavalcante GIT, Capistrano VLM, Cavalcante FSD, Vasconcelos SMM, 
MacDo DS, Sousa FCF, et al. Implications of efavirenz for neuropsychiatry: 
a review. Int J Neurosci. 2010;120(12):739–45.

	10.	 Hernández I, Barzallo J, Beltrán S, Castillo A, Cevallos N, Hernández P, et al. 
Increased incidences of noninfectious comorbidities among aging popu-
lations living with human immunodeficiency virus in Ecuador: a multi-
center retrospective analysis. HIV/AIDS Res Palliat Care. 2019;11:55–9.

	11.	 Worboys M. The Hamilton Rating Scale for Depression: the making of 
a “‘gold standard’” and the unmaking of a chronic illness, 1960-1980. 
Chronic Illn. 2012;9(3):202–19.

	12.	 Lobo A, Chamorro L, Luque A, Dal-Ré R, Badia X, Baró E, et al. Validation 
of the Spanish versions of the Montgomery-Asberg Depression and 
Hamilton Anxiety Rating Scales. Med Clin (Barc). 2002;118(13):493–9.

	13.	 Daya S, Nonaka KO, Buzzell GR, Reiter RJ. Heme precursor 5-aminole-
vulinic acid alters brain tryptophan and serotonin levels without 
changing pineal serotonin and melatonin concentrations. J Neurosci Res. 
1989;23(3):304–9.

	14.	 Mothapo KM, Schellekens A, van Crevel R, Keuter M, Grintjes-Huisman 
K, Koopmans P, et al. Improvement of depression and anxiety after dis-
continuation of long- term efavirenz treatment. CNS Neurol Disord Drug 
Targets. 2015;14(6):811–8.

	15.	 Nguyen A, Calmy A, Delhumeau C, et al. A randomized cross-over 
study to compare raltegravir and efavirenz (SWITCH-ER study). AIDS. 
2011;25:1481–7.

	16.	 Nguyen A, Calmy A, Delhumeau C, et al. Swiss HIV Cohort Study. A rand-
omized crossover study to compare efavirenz and etravirine treatment. 
AIDS. 2011;25:57–63.

	17.	 Waters L, Fisher M, Winston A, et al. A phase IV, double-blind, multicentre, 
randomized, placebo-controlled, pilot study to assess the feasibility of 
switching individuals receiving efavirenz with continuing central nervous 
system adverse events to etravirine. AIDS. 2011;25:65–71.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.unaids.org/sites/default/files/media_asset/UNAIDS_FactSheet_es.pdf
https://www.unaids.org/sites/default/files/media_asset/UNAIDS_FactSheet_es.pdf

	Depression is associated with efavirenz-containing treatments in newly antiretroviral therapy initiated HIV patients in Ecuador
	Abstract 
	Background: 
	Objective: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Subjects and methods
	Results
	Discussion
	Conclusion
	Acknowledgements
	References




