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Background
In July 2019, the World Health Organization (WHO) recommended dolutegravir-based 
regimens as the preferred human immunodeficiency virus (HIV) treatment for all populations.1 

Subsequently, the Department of Health (DoH) in South Africa published guidelines 
recommending initiation/switching to a combination of tenofovir, lamivudine and dolutegravir, 
following counselling on the benefits and risks of the regimen.1

These guidelines mention side-effects to the central nervous system (CNS), which are mild and 
self-limiting. However, there is increasing evidence that although occurring less frequently 
than efavirenz, neuropsychiatric symptoms have been reported on dolutegravir-based regimens.2 
It is against this background that we present a case of neuropsychiatric symptoms, which developed 
in a patient following a change to a dolutegravir containing antiretroviral (ARV) regimen. 

Case presentation
Mr. X is a 32-year-old, married and employed male, who was referred to psychiatry from the 
trauma unit, following a fall from height. His highest level of education was Grade 12. This was 
his index presentation to psychiatry. Injuries sustained from the fall included a haemothorax, 
pericardial tear, anterior rib fracture and left humerus fracture. He is known with HIV since 
2019 with a CD4 (cluster of differentiation 4) count of 205 and a viral load that was lower than 
detectable. According to collateral information, he had initially been stable on a combination of 
efavirenz, lamivudine and tenofovir, but was switched to dolutegravir, lamivudine and 
tenofovir a week prior to admission. There was no clearly documented reason for the change in 
treatment.

Symptoms surrounding his admission included sleep disturbances, dizziness and restlessness. 
These were worsening in severity over the week prior to the day of admission. He reported 
confusion and on discovering his wife having locked him in their home, he attempted to leave via 
a fire escape resulting in his fall from the fourth floor. According to his wife, his symptoms began 
after a change in the antiretroviral treatment (ART) regimen. She reported that he initially was not 
sleeping, talking alone and displayed aggression towards her on the day of admission. She had 
left the apartment to seek help after locking him inside.

During the psychiatric examination, he did not report any mood or psychotic symptoms; and 
there was no significant family history of psychiatric disorders and he had a good premorbid 
level of functioning. Of significance was the poor account of the circumstances leading to 
admission rendering him irrelevant at times during the interview. In view of recent surgeries 
and interventions, we opted to not commence antipsychotics and recommended managing any 

Although reports of neuropsychiatric side effects have been reported with efavirenz, these 
have been limited in comparison with regard to the now recommended dolutegravir 
regimens. We present a patient with new onset neuropsychiatric manifestations secondary 
to dolutegravir that resulted in significant physical injuries. The patient was initiated on 
risperidone for symptomatic control which was subsequently weaned and discontinued 
following reverting to an original efavirenz antiretroviral regimen, with resolution of 
neuropsychiatric symptoms. Neuropsychiatric side effects are increasingly noted with 
dolutegravir, and these should be monitored for on initiation and switching of treatment 
regimens.
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reversible causes of his presentation with a focus on pain 
control, hydration and adequate sleep. 

On a follow-up interview, the patient was noted to become 
increasingly thought-disordered which hindered his 
engagement with the treating team. Risperidone 2 mg 
was commenced to which he responded well within a period 
of six days. At this stage, collateral information regarding 
the  temporal relationship with his presentation and 
the  change in antiretrovirals (ARVs) was confirmed and 
his  ART was reverted to the original efavirenz based 
regimen. 

The patient responded well to the change in ARVs and once 
discharged from the surgical team continued to follow up 
in  the psychiatry outpatient department. Risperidone was 
subsequently weaned off and the patient was followed 
up  for  six months after stopping psychiatric treatment. 
There  was no relapse of  psychiatric symptoms, and he 
was  discharged from psychiatry. He was given extensive 
psychoeducation on his diagnosis, reasons for the management 
plan and advice on returning to the hospital should relapse 
symptoms emerges. 

Literature review 
Human immunodeficiency virus infection contributes 
significantly to the burden of disease in Southern Africa. 
As  of 2019, the prevalence of HIV infection amongst the 
South African population was estimated to be 13.5% of the 
total population.3 The prevalence of mental illness amongst 
individuals infected with HIV is greater than that of the 
general population.4 Individuals with HIV infection 
may present with a range of psychiatric comorbidities, which 
may be pre-existing or arise following HIV infection. 
Neuropsychiatric complications are common in individuals 
with HIV and are related to a variety of factors 
ranging  from  direct effects of the virus on pre-existing 
conditions, personality vulnerabilities, substance use and 
disenfranchisement that individuals with HIV are, sometimes, 
subjected to.5 Mental illnesses that are commonly comorbid 
in  individuals with HIV infection include  schizophrenia, 
major  depression, bipolar disorder, HIV-associated major 
neurocognitive disorder, post-traumatic stress disorder 
(PTSD), substance use disorders and delirium.6

Nucleoside Reverse Transcriptase Inhibitors (NRTIs) have 
been considered an integral part in combined ART, however 
they come with concerns of long-term toxicity and concerns 
of cross-resistance which has led to a developing interest in 
other treatment modalities.7 Dolutegravir is an integrase 
strand transfer inhibitor (INSTI) that offers intriguing 
pharmacological properties such as a prolonged intracellular 
half-life, making daily dosing feasible. Additionally, 
dolutegravir does not require meal related dosing and also 
shows a higher genetic barrier to resistance compared to 
other INSTIs.8 Other desirable characteristics of dolutegravir 
are fewer CNS reported symptoms, dosage and tablet size 

and fewer drug interactions.8 Dolutegravir in combination 
with abacavir and lamivudine showed a better safety profile 
and efficacy when compared to a combination of efavirenz, 
tenofovir and emtracitabine.9

The INSTIs are generally regarded as tolerable and safe.10,11 
The most common adverse reactions reported with 
dolutegravir were mild to moderate nausea, diarrhoea and 
dizziness.8 The frequency of neuropsychiatric adverse 
effects reported in patients on dolutegravir occur less 
frequently than in patients on efavirenz2 with the most 
common being depression, insomnia, anxiety and abnormal 
dreams.12,13,14 The prevalence of specific neuropsychiatric 
adverse effects in patients on dolutegravir in South Africa is 
not known. Electronic medical  records from the OPERA 
(Observational Pharmaco-Epidemiological Research and 
Analysis) database in the US  were used to review the 
prevalence of neuropsychiatric adverse effects on 6314 
patients who were receiving dolutegravir. From this sample, 
5.0% reported insomnia, 4.8% reported anxiety and 0.1% 
reported suicidality following initiation on a dolutegravir-
based regimen.14 A retrospective analysis of a cohort showed 
that the rate of discontinuation of dolutegravir as a result of 
neuropsychiatric adverse effects was higher when compared 
to other INSTIs, which has significant negative implications 
in managing HIV and comorbid psychiatric disorders.15 The 
CNS penetration effectiveness (CPE) score was defined by 
Letendre et al. as an indicator of an ARV drug’s ability to 
penetrate the CNS and suppress viral replication. It is 
based  on the pharmacodynamic, pharmacokinetic and 
physiochemical properties of each drug.16 Antiretrovirals 
with higher CPE scores were thought to be ideal for patients 
with HIV  associated neurocognitive symptoms, however 
the  correlation between higher CPE scores and better 
neurocognitive outcomes have not been demonstrated in a 
randomised control trial.17 A review of CNS penetration of 
ARV drugs using pharmacokinetic data on which CNS 
penetrance inferences are based on showed that NRTIs have 
good CNS penetration, with the exception of tenofovir. In 
terms of non-nucleoside reverse transcriptase inhibitors 
(NNRTIs), efavirenz in its unbound form is considered to 
have high penetration into the CNS and is not actively 
cleared. The metabolites of efavirenz within the CNS 
are  thought to result in neurotoxicity.17 In terms of 
INSTIs, dolutegravir has been shown to achieve therapeutic 
concentrations in the CNS.18

Even with the limited research available regarding the 
neuropsychiatric effects of dolutegravir, our patient reported 
symptoms as discussed in the research. Additionally, the 
temporal relationship of introduction and resolution of 
symptoms with the changes in ARV medication emphasised 
the importance of educating patients and monitoring for 
psychiatric symptoms accordingly. 

Furthermore, training of HIV clinic staff in screening for 
psychiatric symptoms and provision of avenues for referral 
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would be useful in managing these complications. Additional 
research may further influence guidelines and information 
found in such guidelines. 

Acknowledgements
The authors wish to acknowledge their patients and 
colleagues from whom they have learnt much.

Competing interests
The authors declare that they have no financial or personal 
relationships that may have inappropriately influenced 
them in writing this article.

Authors’ contributions
A.B. and K.L. contributed to the design and implementation 
of  the research, analysis of the results and writing of the 
manuscript.

Ethical considerations
This article followed all ethical standards for research 
in accordance with the Declaration of Helsinki. Approval 
was obtained from the Wits Human Research Ethics 
Committee: M210370. Consent from the patient was 
obtained.

Funding information
This article received no specific grant from any funding 
agency in the public, commercial or for non-profit sectors.

Data availability
Data sharing is not applicable in this article as no new data 
were created or analysed in this study.

Disclaimer
The views and opinions expressed in this article are of 
the authors and do not necessarily reflect the official policy 
or position of any affiliated agency of the authors and 
the publisher.

References
1.	 National  Department of Health. 2019 ART clinical guidelines for the management 

of HIV in adults, pregnancy, adolescents, children, infants and neonates (March 
2020 update) [homepage on the Internet]. [cited 2021 Aug 7]. Available from: 
https://sahivsoc.org/SubHeader?slug=ndoh-and-who-guidelines 

2.	 Fernández-Bargiela N, Rotea-Salvo S, Margusino-Framiñán L, et al. Discontinuation 
due to neuropsychiatric adverse events with efavirenz- and dolutegravir-based 
antiretroviral therapy: A comparative real-life study. Eur J Hosp Pharm. https://
doi.org/10.1136/ejhpharm-2020-002374

3.	 Statistics South Africa. Midyear projection estimates – 2019 [homepage on the 
Internet]. Statistical Release P0302. 2009 [cited 2020 Jun 2]. Available from: 
https://www.statssa.gov.za/publications/P0302/P03022019.pdf 

4.	 Olley BO, Seedat S, Stein DJ. Persistence of psychiatric disorders in a cohort of HIV/
AIDS patients in South Africa: A 6-month follow-up study. J Psychosom Res. 2006 
Oct 1;61(4):479–484. https://doi.org/10.1016/j.jpsychores.2006.03.010

5.	 Pieper AD, Treisman GJ. Overview of the neuropsychiatric aspects of HIV infection and 
AIDS. In: Post TW, editor. Waltham, MA: UpToDate Topic 4860 Version 17.0 [homepage 
on the Internet]. [cited 2020 Jun 2]. Available from: https://www.uptodate.com/
contents/overview-of-the-neuropsychiatric-aspects-of-hiv-infection-andaids

6.	 Pieper AD, Treisman GJ. Depression, mania, and schizophrenia in HIV-infected patients. 
In Post TW, editor. Waltham, MA: UpToDate Topic 4864 Version 17.0 [homepage on the 
Internet]. [cited 2020 Jun 2]. Available from: https://www.uptodate.com/contents/
depression-mania-and-schizophrenia-in-hiv-infected-patients

7.	 Achhra AC, Boyd MA. Antiretroviral regimens sparing agents from the nucleoside 
(tide) reverse transcriptase inhibitor class: A review of the recent literature. AIDS 
Res Ther. 2013 Dec 1;10(1):33. https://doi.org/10.1186/1742-6405-10-33

8.	 Fantauzzi A, Mezzaroma I. Dolutegravir: Clinical efficacy and role in HIV 
therapy. Ther Adv Chronic Dis. 2014 Jul;5(4):164–177. https://doi.org/10.​
1177/2040622314530461

9.	 Walmsley SL, Antela A, Clumeck N, et al. Dolutegravir plus abacavir–lamivudine 
for the treatment of HIV-1 infection. N Engl J Med. 2013 Nov 7;369(19): 
1807–1818. https://doi.org/10.1056/NEJMoa1215541

10.	Blanco JL, Whitlock G, Milinkovic A, Moyle G. HIV integrase inhibitors: A new 
era in the treatment of HIV. Expert Opin Pharmacother. 2015 Jun 13;16(9):​
1313–1324. https://doi.org/10.1517/14656566.2015.1044436

11.	Del Mar Gutierrez M, Mateo MG, Vidal F, Domingo P. Drug safety profile of 
integrase strand transfer inhibitors. Expert Opin Drug Saf. 2014 Apr 
1;13(4):431–445. https://doi.org/10.1517/14740338.2014.897327

12.	 Yombi JC. Dolutegravir neuropsychiatric adverse events: Specific drug effect or 
class effect. AIDS Rev. 2018 Jan 1;20(1):13–25. https://doi.org/10.24875/AIDSRev.
M18000013

13.	 Park  TE, Mohamed A, Kalabalik J, Sharma R. Review of integrase strand transfer 
inhibitors for the treatment of human immunodeficiency virus infection. Expert 
Rev Anti Infect Ther. 2015 Oct 3;13(10):1195–1212. https://doi.org/10.1586/1478
7210.2015.1075393

14.	 Fettiplace A, Stainsby C, Winston A, et al. Psychiatric symptoms in patients 
receiving Dolutegravir. J Acquir Immune Defic Syndr 2017 Apr 1;74(4):423. 
https://doi.org/10.1097/QAI.0000000000001269

15.	 Hoffmann C, Welz T, Sabranski M, et al. Higher rates of neuropsychiatric adverse 
events leading to Dolutegravir discontinuation in women and older patients. HIV 
Med. 2017 Jan;18(1):56–63. https://doi.org/10.1111/hiv.12468

16.	 Santos GM, Locatelli I, Métral M, et al. Cross-sectional and cumulative longitudinal 
central nervous system penetration effectiveness scores are not associated with 
neurocognitive impairment in a well-treated aging human immunodeficiency 
virus-positive population in Switzerland. Open Forum Infect Dis. 2019;6(7):ofz277. 

17.	 Decloedt EH, Rosenkranz B, Maartens G, Joska J. Central nervous system 
penetration of antiretroviral drugs: Pharmacokinetic, pharmacodynamic and 
pharmacogenomic considerations. Clin Pharmacokinet. 2015 Jun 1;54(6): 
581–598. https://doi.org/10.1007/s40262-015-0257-3

18.	 Letendre SL, Mills AM, Tashima KT, et al. ING116070: A study of the 
pharmacokinetics and antiviral activity of Dolutegravir in cerebrospinal fluid in 
HIV-1–infected, antiretroviral therapy–naive subjects. Clin Infect Dis. 2014 
Oct 1;59(7):1032–1037. https://doi.org/10.1093/cid/ciu477

http://www.sajpsychiatry.org
https://sahivsoc.org/SubHeader?slug=ndoh-and-who-guidelines
https://doi.org/10.1136/ejhpharm-2020-002374
https://doi.org/10.1136/ejhpharm-2020-002374
https://www.statssa.gov.za/publications/P0302/P03022019.pdf
https://doi.org/10.1016/j.jpsychores.2006.03.010
https://www.uptodate.com/contents/overview-of-the-neuropsychiatric-aspects-of-hiv-infection-andaids
https://www.uptodate.com/contents/overview-of-the-neuropsychiatric-aspects-of-hiv-infection-andaids
https://www.uptodate.com/contents/depression-mania-and-schizophrenia-in-hiv-infected-patients
https://www.uptodate.com/contents/depression-mania-and-schizophrenia-in-hiv-infected-patients
https://doi.org/10.1186/1742-6405-10-33
https://doi.org/10.​1177/2040622314530461
https://doi.org/10.​1177/2040622314530461
https://doi.org/10.1056/NEJMoa1215541
https://doi.org/10.1517/14656566.2015.1044436
https://doi.org/10.1517/14740338.2014.897327
https://doi.org/10.24875/AIDSRev.M18000013
https://doi.org/10.24875/AIDSRev.M18000013
https://doi.org/10.1586/14787210.2015.1075393
https://doi.org/10.1586/14787210.2015.1075393
https://doi.org/10.1097/QAI.0000000000001269
https://doi.org/10.1111/hiv.12468
https://doi.org/10.1007/s40262-015-0257-3
https://doi.org/10.1093/cid/ciu477

	Case study: New onset of neuropsychiatric symptoms following switching to a dolutegravir regimen
	Background
	Case presentation
	Literature review
	Acknowledgements
	Competing interests
	Authors’ contributions
	Ethical considerations
	Funding information
	Data availability
	Disclaimer

	References


