
Crytptococcal meningitis: Cases from 
Uganda

Dr. Edwin Nuwagira (MBCh.B, MMED)



Declaration

• Consultancy fees from Biomerieux East Africa
• No other conflicts of interest



Mbarara University of Science and Technology

Population 47 million
(75 % <30 years)
Area: 241, 037km2



Clinical Case 1

• 23/Female
• Presenting complaints: 

• Headache for 2 weeks
• Living  with HIV infection for two years, defaulted from Antiretroviral

treatment (ART, TLE) care for three years
• Recently on TLD x3 weeks
• He had headache for two weeks

• One episode of vomiting and  2 seizures prior to admission
• Blurring of vision
• No abnormal behavior, altered mental state

• Other systems: cough, 1 month ago, no night sweats
• Separated, mother of 1, not sexually active



Physical Examination

• Lethargic and oral thrush
• Vitals: Blood Pressure= 113/78 mmHg, Pulse 98 beats per minute, 

temperature 36.0 ◦C, and respiratory rate 20 breaths per minute.
• GCS=15/15,  with positive Kernig’s sign
• Neck stiffness, right eye cranial nerve VI palsy, and bilateral dilated 

pupils (5-6mm) which were sluggishly reactive to light
• No other neurological findings and the rest of her systemic 

examination was normal



More tests

• Basic tests done 
• RBS= 8.5mmol/l (153 mg/dl)
• Bedside Cryptococcal antigen (CrAg) lateral flow assay was Positive

• Patient agreed to have a lumbar puncture:  Opening Pressure was 7 
cmH20 (Normal Range < 20 cmH20) and 10mls drained.

• Bedside CSF CrAg was Positive
• Microscopy with Indian Ink was also Positive
• WCC was 05 cells, Glucose of 4.6mmol/l (82.8 mg/dl) and Protein of 10 mg/dl

• POC CD4 T cells = 06 cells/mm3 (normal is between 500 to 1500 
cells/mm3)



More tests

• CSF gram stain showed yeast cells
• Baseline blood chemistry and hematology were within normal limits. 
• Sputum Xpert MTB/Rif and urine TB lipoarabinomannan (LAM) for 

Mycobacterium tuberculosis were negative.
• A chest radiograph was unremarkable
• HIV viral load was 3302 copies/mL.
• Quantitative Cryptococcal culture of 2,400,000 colony forming units 

per mL of CSF



Treatment

• I.V Amphotericin B deoxycholate 1mg/kg/day for 7 days plus oral flucytosine 
100mg/ kg/day in four divided doses for 7 days followed by 7 days of fluconazole 
1200 mg/day. 

• The patient also received potassium and magnesium supplementation
• Oral Sodium valproate to control the seizures, and continued ART.
• On day six: she developed symptoms of raised ICP: vomiting, severe headache 

and new onset convulsions
• A therapeutic LP identified a raised opening pressure of 37 cmH2O with 30mL of 

CSF being drained
• Serial therapeutic LPs were performed however the patient had recurrent 

headaches, and CSF opening pressures were persistently elevate 



A graph representing trend in average daily CSF opening plus closing 
pressures and volume of CSF drained 

https://doi.org/10.1016/j.mmcr.2023.04.001



Follow-up

• A total of 76 LPs were performed during the patient’s entire admission,
• Frequency which of was guided by the signs and symptoms (headache, vomiting 

and convulsions)
• Follow up CSF cultures were sterile at both day 7 and 14
• Patient outcomes were good
• Elevated ICP normalized with resolution of signs and symptoms of raised ICP, 
• She was discharged on day 46 of hospitalization
• She was actively followed through 16 weeks and later linked to a primary HIV 

clinic for follow up and ongoing care. 

Jjunju et al, 2023  https://doi.org/10.1016/j.mmcr.2023.04.001



The pathogen: Cryptococcal species

• Belongs to the WHO 
“critical” group of 
fungal pathogens.

• High priority due to 
• The high mortality, 

>25%. 
• Need for research 

into better 
diagnostic 
approaches and 
treatment regimen 



Hospital Country
Sample 

Size
HIV 

infected

Meningitis Prevalence

Bacterial / 
Pyogenic

Tuberculosis Cryptococcal
Aseptic / Viral

Meningitis

Mulago and Mbarara1 Uganda 416 98% 4% 8% 59% 29%

GF Jooste 2 South Africa 1,737 96% 19% 13% 30% 38%

Queen Elizabeth 
Central 3

Malawi 263 77% 20% 17% 43% 20%

Harare Central & 
Parirenyatwa 4 Zimbabwe 200 90% 16% 12% 45% 28%

Pooled Average 2616 93%
9.3%

(8.2-10.5%)
12.7%

(11-14%)
37%

(35-39%)
41%

(40-43%)
1 Durski K et al. JAIDS 2013; 63(3);e101-e108.
2 Jarvis JN, et al. BMC Infect Dis. 2010; 10: 67.
3 Cohen DB, et al. Trop Med Int Health. 2010; 15: 910-917.
4 Hakim JG et al. AIDS. 2000; 14: 1401-1407.

Epidemiology 



The pathogen: Cryptococcal species

• Cryptococcus is a basidiomycetous yeast. 
• First discovered in 1894  by Busse and Buschke
• Resurgence was due to the use of immunosuppressive medication in 

the 1970s
• Two main virulence factors: polysaccharide capsule and melanin (cell 

wall laccase).  
• These two make the organism neurotropic. 
• The cryptococcus genus is generally considered to consist of two 

species complexes, Cryptococcus neoformans and C. gattii.



From the trees to the brain

• Leading cuase of 
meningitis in Africa

• Cases are on the rise in 
the US. 

• Pets like cats, 
birds/penguins can be 
asymptomatic

• Human hosts are usually 
immunocompromised.

• Up to 25% of patients 
die due to delays in 
diagnosis and treatment 
challenges

https://www.nejm.org/doi/pdf/10.1056/NEJMra2311057, Meya et al, 2024

https://www.nejm.org/doi/pdf/10.1056/NEJMra2311057


Spectrum of disease

Ssebambulide et al.,  Wake et al., 2022.     https://doi.org/10.1093/cid/ciac675



Diagnosis
• Serum CrAg is a screening 

test
• CSF CrAg is a diagnostic 

test
• Validated globally
• Both Senistivity and 

specificty of 99%
• Indian ink microscopy in 

resource limited settings
• Cultures are the gold 

standard
• Multiplex PCR-Biofire can 

be used

Meya et al, 2024, Boulware et al, Brigde et al, and Gan et al.  



IMMY CrAg Indian Ink

N.T.T. Ngan et al, 2022



Treatment

Molloy, T.Harrison. N.Eng.J.Med
2018



Treatment



Treatment: Ambition CM trial

• The 10-week mortality was 24.5% (95 of 
388) in the liposomal amphotericin B group 
and 28.5% (113 of 396) in the control group

• A single 10-mg-per-kilogram dose of 
liposomal amphotericin B is effective in 
clearing cryptococcus from the 
cerebrospinal fluid. 

https://www.nejm.org/doi/pdf/10.1056/NEJMo
a2111904



Updated 
WHO 
treatment 
guidelines



Lumbar punctures are part of the treatement

• Follow up quantitative cultures
• Help in prognosis



Lumbar punctures: Should Opening Pressure Direct 
Management?

1. Participants with very high baseline 
ICP (>350 mm H2O) are likely to 
present with a GCS score <15, seizures, 
focal neurologic deficit, vision changes 
and high quantitative cryptococcal 
culture 

2. More deaths at 30 days among 
those who had very high ICP. 

https://doi.org/10.1093/ofid/ofac416

Kagimu et al, 2023

https://doi.org/10.1093/ofid/ofac416:%20Kagimu


Do as many
Irrespective of the baseline ICP, at 7 
days, participants who received no 
additional LPs had a higher 
mortality: n = 24/72 (33%)  vs. 

1 additional LP, n = 29/132 (22%) or 

>/=2 LPs, n = 43/220 (19.5%) (P = 
.04)

https://doi.org/10.1093/ofid/ofac416:.     Kagimu et al., 2023

https://doi.org/10.1093/ofid/ofac416:%20Kagimu


The effect of therapeutic lumbar punctures on 
mortality from cryptococcal-meningitis

M.A Rolfes KH Hullsiek, J Rhein et al CID 2014; 59(11):1607,14

Rx LPs were associated with a
69% relative improvement in 
survival, regardless of initial 
ICP.



The relationship between volume of CSF drained 
and fall in CSF pressure

Bicanic T et al. AIDS 2009; 23: 701-706 



Beardsley J et al. N Engl J Med 2016;374:542-554.

Adjunctive therapy:  Dexamethasone in HIV-Associated 
C.M
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Adjunctive therapy: Sertraline, 18 week
Mortality

• Trial stopped for futility after enrolling 
460 of planned 550 patients

• 18-week mortality
− 52% in sertraline group vs.
− 46% in the placebo group
− Hazard ratio for sertraline: 1.21    

(95% CI, 0.93-1.57; p=0.15)

• Mortality was similar among ART 
naïve and ART experienced patients



Boulware DR et al. N Engl J Med 2014;370:2487-2498.

ART.
Timing of ART: Cumulative Probability of Survival 
According to ART timing

Early ART: 
70% 

Mortality



Timing of ART



The future: Oral Amphotericin B? 

1. Encapsulation of 
Amphotericin B in a 
Lipid nanocrystal 
Particle 

2. Lipid nanocrystal 
particle encapsulates 
amphotericin B 
molecule and delivers 
the drug to antigen 
presenting cells. 



Summary!

• Increased awareness about Cryptoccuss species
• High mortality
• Need for more affordable medicines, efficacious regimens
• Lumbar drains/punctures should be part of the treatment
• Secondary prophylaxis, ART timing and adherence counselling are key
• Post meningitis disability studies are ongoing
• No available vaccines, studies are on going



Thank you for listening


