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Patient E-C a 26 year old man 

2 years ago 1 month ago 2 weeks ago On admission



His past medical history included an admission to GSH for head trauma.

2 years ago 1 month ago 2 weeks ago On admission



Diagnosed with disseminated tuberculosis
TB was resistant to INH (culture with PCR showing KatG) 
Initiated on RHZE (per weight of 55kg)

2 years ago 1 month ago 2 weeks ago On admission



HIV positive with a nadir CD4 count of 16. Initiated antiretroviral therapy 
with tenofovir, emtricitabine and efavirenz at the local clinic

2 years ago 1 month ago 2 weeks ago On admission



Admitted to DP Marais TB Hospital in Cape Town 

2 years ago 1 month ago 2 weeks ago On admission



Initially the condition of the patient improved



During the course of his admission he developed mild psychomotor
retardation which was slowly progressive



He deteriorated further and also developed ataxia



A month after his admission he was
referred back to his local hospital for further investigations



INFECTIOUS

• Tuberculous meningitis/tuberculoma +/- IRIS

• Cryptococcal meningitis

• CNS toxoplasmosis

• HIV associated dementia

• Cytomegalovirus encephalitis

• Neurosyphilis

• Progressive multifocal leukoencephalopathy



TUMOURS

• CNS lymphoma

METABOLIC/ENDOCRINE

• B12 deficiency

• Thyroid disease

• Adrenal insufficiency



SUBSTANCE WITHDRAWL OR INTOXICATION

• Chronic methamphetamine

• Opioids 

• Chronic cannabis

MEDICATIONS

• Antiretroviral therapy 

• Drug-drug interactions 



Investigations

BLOODS

• U&E normal

• LFT normal

• Serum CLAT neg, 

• TPHA neg, 

• B12- 421 

• T4 normal

• CSF: CLAT neg and nil of note

CSF

• Glucose- 4.0

• Protein-0.32

• Polymorphs-0

• Lymphocytes-0

• Ertythrocytes-260

• CLAT neg

• No bacteria observed, no 
bacterial growth



Patient had a CT Brain scan which 
showed right frontal and left parietal 
encephalomalacia in keeping with 
previous trauma as well as generalised 
age inappropriate atrophy.

Investigations



Progress

• The patient’s condition continued to deteriorate with further 
psychomotor retardation and slowing

• He became obtunded with no focal signs 

• No signs of sepsis

• Efavirenz was interrupted and he was transferred to a tertiary hospital 
where he died on the day of arrival, probably due to aspiration.

• Efavirenz level was >20 mg/l 



Side Effects of efavirenz per package insert

• CNS effects: (eg, abnormal dreams, insomnia, impaired concentration, 
hallucinations, dizziness or drowsiness) 
• usually begin within 1 to 2 days after starting efavirenz, and generally resolve within 2 

to 4 weeks of continued therapy

• Psychiatric effects: Serious psychiatric side effects have been associated 
with use, including aggressive behaviour, severe depression, suicidal 
ideation, nonfatal suicide attempts, paranoia, and mania 
• use with caution in patients with a history of mental illness/drug abuse 

(predisposition to psychological reactions)

• Incidence of neuropsychiatric side effects correlated with plasma 
concentrations1

1.Kenedi C, Goforth H. AIDS Behav 2011;15:1803





Similarities of the case

• Efavirenz based ART of 3 months and concomitant RHZE of 1 month

• Low BMI of 17.4 kg m-2

• Mental slowing with apathy and drowsiness

• Ataxia but no other focal neurology

• 3 s gap between an instruction and response

• Progressively more drowsy and inability to swallow normally

• Aspirated and died

• Efavirenz stopped and changed to nevirapine



• Efavirenz level of 13.7 mg/l 

(5 days after stopping)

• Extensive axonal vacuolopathy in 
the central white matter and 
particularly in the dentate nuclei

• Mitochondriopathy due to 
efavirenz

• Mainly shown in hepatocytes
• Direct effect on mitochondria 

through different mechanism than 
DNA polymerase gamma



CYP2B6 is the main enzyme involved in 
efavirenz metabolism

Polymorphisms in the CYP2B6 gene associated 
with differences in efavirenz PK parameters  

PharmGKB and Stanford University



Br J Clin Pharmacol 2015. 80:1 146-156





There was a 21% increase in efavirenz clearance
for every 10kg increase in weight




