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Abstract: Background: Efavirenz is commonly used of NNRTI that produces its antiretroviral activity by binding directly to the 

enzyme reverse transcriptase, thus inhibiting replication of the virus.One reason for that, efavirenz to cross the blood-brain barrier and 

can cause central nervous system (CNS) adverse effect. In addition, we have discussed the efavirenz CNS symptoms include dizziness, 

headache, insomnia, anxiety, vivid or abnormal dreams. Methodology: we conducted descriptive use medical record data from patient 

living with HIV/AIDS (PLWHA) with efavirenz theraphy at Wangaya Regional General Hospital in Bali, Indonesia during 2017-2020. 

We excluded PLWHA under age <18, pregnant women, patients with documented CNS illness prior to starting EFV and those who did 

not give consent to participate. Results: A total of 682 samples are analyzed, 456 (66.9%) samples with neuropsychiatric symptoms and 

226 (33.1%) samples without neuropsychiatric symptoms. Conclusion: In Conclusion, this study has shown that neuropsychiatric 

adverse effect event associated with efavirenz based ART had onset for the symptoms.  
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1. Introduction 
 

HIV cannot be cured. The introduction of several drugs used 

for management of HIV are entry inhibitors, fusion 

inhibitors, integrase inhibitors, protease inhibitors and 

reverse transcriptase inhibitors (nucleoside reverse 

transcriptase inhibitors and non-nucleoside reverse 

transcriptase inhibitors).
1
Antiretroviral theraphy (ART) 

regimens have the ability to reduce patient human 

immunodeficiency virus (HIV) load to undetectable levels 

and decreasing HIV-related opportunistic infections by 

increasing their CD4 T-lymphocyte counts.
2-4

Antiretroviral 

contains of two nucleoside reverse transcriptase inhibitors 

(NRTIs) as a backbone and one non-nucleoside reverse 

transcriptase inhibitors (NNRTI) is maintained as the 

preferred first-line treatment regimens in adults because of 

its high viral suppression.
5
 

 

Efavirenz is commonly used of NNRTI that produces its 

antiretroviral activity by binding directly to the enzyme 

reverse transcriptase, thus inhibiting replication of the 

virus.
6
One reason for that, efavirenz to cross the blood-brain 

barrier and can cause central nervous system (CNS) adverse 

effect.
7
Symptoms of CNS toxicity which include dizziness, 

irritability, headache, diminished concentration, euphoria, 

vertigo and depression are usually mild to moderate and 

relatively well tolerated. Sleep disturbance (somnolence, 

insomnia, and vivid or abnormal dreams) is particulary 

characteristic of efavirenz. Approximately 2% of subjects 

report more serious neurological effects, including delusion, 

paranoia, depersonalization, hallucinations, anxiety, 

aggressive behaviour, abnormal thinking, mania and severe 

depression. 
8,9,10 

 

The goal of this study, we have discussed the efavirenz CNS 

symptoms include dizziness, headache, insomnia, anxiety, 

vivid or abnormal dreams at Wangaya Regional General 

Hospital in Denpasar, Bali was conducted.  

 

2. Methodology   
 

Study Population and Design  

A hospital-based descriptive design was conducted using 

medical record data from patient living with HIV/AIDS 

(PLWHA) at Wangaya Regional General Hospital in Bali, 

Indonesia during 2017-2020. Study participants were adults 

(age  18 years) PLWHA received guidelines of treatment 

are : tenofovir + lamivudine + efavirenz/nevirapine 

(TDF+3TC+EFV/NVP) or zidovudine + lamivudine + 

nevirapine/efavirenz (AZT+3TC+NVP/EFV). We excluded 

PLWHA under age <18, pregnant women, patients with 

documented CNS illness prior to starting EFV and those 

who did not give consent to participate. From the previous 

study, patients therapy with efavirenz have CNS adverse 

effect was conducted.  

 

3. Results 
 

Characteristics of the Study samples  

This study’s goal is to assess the neuropsychiatric symptoms 

of efavirenz usage at Wangaya Hospital, Denpasar, Bali, 

Indonesia in 2017 – 2020. In this study, a total of 682 

samples are analyzed, 456 (66.9%) samples with 

neuropsychiatric symptoms and 226 (33.1%) samples 

without neuropsychiatric symptoms. In Table 1, we found 

that 356 (52.2%) are male, 326 (47.8%) are female, 106 

(15.5%) are in group age 18 – 25, 405 (49.4%) are in group 

age 26 – 40, 111 (16.3%) are in group age 41 – 50, and 60 

(8.8%) are in group age >50 years old.  

 

In this study, authors only follow up 5 neuropsychiatric 

symptoms after efavirenz usage, headache, dizziness, 

abnormal dreams, insomnia, and anxiety. There are 163 

(23.9%) participants being abnormal dreams, 160 (23.5%) 

participants being dizziness, 134 (19.6%) participants being 

headache, 107 (15.7%) participants being anxiety, and 65 

(9.5%) participants being insomnia. Neuropsychiatric 

symptoms appear in different onset. In a total of 456 
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participants, there are 294 (64.4%) participants in a week, 

and 162 (35.6%) participants in a week- a month.  

 

Table 1: Characteristics of Study Samples (n: 682) 
Variable n (%) 

Non-Neuropsychiatric Symptoms  226 (33.1) 

Neuropsychiatric symptoms  

 Abnormal dreams  

 Dizziness 

 Headache 

 Anxiety 

 Insomnia  

 

163 (23.9) 

160 (23.5) 

134 (19.6) 

107 (15.7) 

65 (9.5) 

Sex 

 Male 

Female 

 

356 (52.2) 

326 (47.8) 

Age 

 18 – 25 

 >25–40 

 >40–50 

 >50 

 

106 (15.5) 

405 (49.4) 

111 (16.3) 

60 (8.8) 

Onset 

 <1 week 

1 week- 4 weeks  

 

294 (64.4) 

162 (35.6) 

 

4. Discussion 
 

We have explored the CNS adverse effects have been 

commonly associated with efavirenz. In clinical trials, 54% 

of patients taking efavirenz reported CNS adverse effects 

compared with 27% of patients not taking efavirenz. 

Furthermore, 2.6% of patients reportedly discontinued 

treatment due to CNS effects.
11

Efavirenz had long life half 

life of 40-55 hours and mostly (90%) metabolized in the 

liver through a process involving in the cytochrome P450 

system and the generation of metabolites that are inactive in 

terms of antiviral activity. The specific isoform CYP450 

2B6 (CYP2B6) is responsible for the hydroxylation of 

efavirenz to 8-hydroxyefavirenz the most important of its 

metabolites, which may be implicated in its CNS 

toxicity.
12,13

The variations in the general pharmacokinetics 

of efavirenz described for some differences in clinical 

outcomes, with polymorphisms in CYP2B6 being a 

particulary relevant genetic determinant. The most 

significant allelic variant of CYP2B6 is the single point 

mutation mapped to exon 4 at position 516, which changes 

G to T. There is clear correlation between CYP2B6 and high 

plasma concentration or longer plasma half-life of 

efavirenz.
14

In this study, a total of 682 samples are analyzed, 

456 (66.9%) samples with neuropsychiatric symptoms and 

226 (33.1%) samples without neuropsychiatric symptoms. 

 

The study have been describing levels of efavirenz and its 

metabolites in patients randomized to 600 mg and 400 mg of 

efavirenz daily showed a mean plasma concentration of 5.4 

M 8-hydroxyefavirenz in the patients treated with 600 mg 

of efavirenz and a surprisingly similar level (5.6 M) with 

400 mg of efavirenz.
15

The another study of efavirenz 

induced CYP enzymes, multiple doses of 200-400 mg per 

day for 10 days resulted in lower than predicted of extent 

accumulation (22-42% lower) and a shorter terminal half-

life of 40-55 hours (single-dose half-life of 52-76 hours).
16 

 

Most studies reporting efavirenz neuropsychiatric toxicity 

have been based on short term follow up of few weeks but a 

cross sectional study by Fumaz et al. 60 patients who had 

been on efavirenz for a mean time of 91.1 39.5 weeks 

found that mild clinical tolerable neuropsychiatric disorder 

persisted.
17

Literature shows that neuropsychiatric symptoms 

that develop after initiation of efavirenz theraphy occur 

mainly during first month of efavirenz theraphy.
18 

The 

finding of study Sabina Mugusi, et al. shows that of 

manifestations occurs within the first week of efavirenz 

initiation.
19

The finding is consistent with other studies where 

the most severe toxicity sypmtoms of efavirenz treatment 

have been reported within first 2-4 weeks after treatment 

initiation and symptoms generally cease after 6-8 weeks.
20,21

 

 

CNS toxicity has been reported in 40-60% and psychiatric 

events in 25-40% of patients efavirez making these drug 

most frequent side effect which include dizziness, 

irritability, headache, diminished concentration, euphoria, 

vertigo, and depression are usually mild to moderate and 

relatively well tolerated. Sleep disturbance (somnolence, 

insomnia and vivid or nightmares) is particularly 

characteristic of efavirenz. Approximately 2% of subjects 

report more severe neurological effects including delusion, 

paranoia, depersonalization, hallucinations, anxiety, 

aggressive behaviour, abnormal thinking, mania and severe 

depression.
14

The 2014 Guidelines warn that efavirenz 

persistent CNS effect such as abnormal dreams, depression 

or mental confussion and that these side-effects are more 

likely to occur in patients with current or previous 

depression or other mental disorder or if the efavirenz is 

taken during the day.
22

In this study, authors only follow up 5 

neuropsychiatric symptoms after efavirenz usage, headache, 

dizziness, abnormal dreams, insomnia, and anxiety. There 

are 163 (23.9%) participants being abnormal dreams, 160 

(23.5%) participants being dizziness, 134 (19.6%) 

participants being headache, 107 (15.7%) participants being 

anxiety, and 65 (9.5%) participants being insomnia. 

 

5. Conclusion 
 

In conclusion, this study has shown that neuropsychiatric 

adverse effect events associated with efavirenz based ART. 

Those adverse effect events appear in several onset after 

ART.  

 

6. Limitations of Study 
 

The limitations of this study included its small sample size. 

This study conducted at Wangaya Regional General 

Hospital in Denpasar, Bali, Indonesia during 2017-2020. 

Since this is a hospital-based study which only included 

PLWHA who attended Wangaya Regional General Hospital 

in Denpasar, Bali, Indonesia during the study period, so the 

result cannot be generalized to all HIV-infected patients in 

Bali. 
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