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Background: Cryptococcal meningitis is a leading cause of mortality in advanced HIV 
disease. A positive cerebrospinal fluid cryptococcal antigen (CrAg) test defines cryptococcal 
meningitis. Herein, we present a patient with serum and cerebrospinal fluid CrAg negative 
cryptococcal meningitis, despite a positive cerebrospinal fluid India ink examination and 
quantitative culture.
Case Details: A 56-year-old HIV-positive Ugandan woman, with an undetectable HIV 
RNA viral load and CD4+ T-cell count of 766 cells per microlitre presented with signs and 
symptoms consistent with cryptococcal meningitis. Her serum and cerebrospinal fluid CrAg 
tests were negative despite having a positive cerebrospinal fluid India ink and quantitative 
culture. On day 1, she was commenced on intravenous amphotericin B deoxycholate (1mg/ 
kg) for 3 days (considering 10 CFU growth of Cryptococcus spp) in combination with oral 
flucytosine (100mg/kg) for 7 days and then fluconazole 1200mg once daily for the next 11 
days. By day 7, she was symptom free and quantitative cerebrospinal fluid culture was 
negative for Cryptococcus spp. She was discharged on day 9. At 10 weeks (day +40) and 18 
weeks (day +72), she was well and adherent to her antiretroviral therapy and on maintenance 
phase of cryptococcal meningitis on fluconazole at a dose of 400mg once daily.
Conclusion: This report alerts clinicians managing patients with HIV-associated cryptococ-
cal meningitis to four uncommon clinical scenarios; first, the possibility of negative serum 
and cerebrospinal fluid CrAg lateral flow assay results in the context of low cerebrospinal 
fluid fungal burden in a symptomatic patient. Second, possible occurrence of cryptococcal 
meningitis in a patient with high CD4 T-cell lymphocyte counts. Third, an early seroconver-
sion of cryptococcal antigenaemia following effective fluconazole therapy. Fourth, an early 
symptomatic relapse of cryptococcal meningitis albeit negative serum CrAg.
Keywords: cryptococcal antigen test, cryptococcal meningitis, amphotericin B, fluconazole, 
flucytosine, India ink

Introduction
Despite the global roll-out of antiretroviral therapy, cryptococcal meningitis, pre-
dominantly caused by Cryptococcus neoformans remain one of the leading cause of 
death among human immunodeficiency virus (HIV) infected persons in sub- 
Saharan Africa.1 Globally, cryptococcal meningitis accounts for 15–20% of deaths 
among persons with advanced HIV disease.1 Cryptococcal meningitis is an oppor-
tunistic infection that occurs due to T-cell deficiency and is frequently diagnosed in 
patients with CD4+ T-cell count below 200 cells/microliter.2
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Point-of-care diagnostic assays, particularly the crypto-
coccal antigen (CrAg) lateral flow assay (LFA) have revo-
lutionized the diagnosis of cryptococcal meningitis. 
A positive serum CrAg precedes overt cryptococcal menin-
gitis by several weeks presenting a window for CrAg screen-
ing and pre-emptive fluconazole therapy to halt progression 
to cryptococcal meningitis.3 The detection of cryptococcal 
disease via CrAg testing has become an essential tool in the 
armamentarium of cryptococcal meningitis. CrAg can be 
detected in serum, plasma, whole blood, and in cerebrosp-
inal fluid in those with cryptococcal meningitis.4 With sen-
sitivity and specificity close to 100%, CrAg testing has thus 
become the new “gold standard” for the diagnosis of cryp-
tococcal meningitis.5

A small proportion of cryptococcal meningitis cases in 
Uganda have occurred in individuals with relatively higher 
CD4 + T-cell count6 and some of these patients may have 
a negative cerebrospinal fluid or blood CrAg tests. Herein, we 
present a patient with serum and cerebrospinal fluid CrAg 
negative cryptococcal meningitis, despite a positive cere-
brospinal fluid India ink examination and quantitative culture.

Case Presentation
In February 2021 (day 0), a 56-year-old Ugandan woman 
presented to the Infectious Disease Unit of Kiruddu 
National Referral Hospital, Uganda, with a two-month 
history of mild-to-moderate, on-and-off headaches, which 
were worse in the mornings and were associated with neck 
pain, nausea, and blurred vision. She denied any history of 
convulsions, fever, vomiting, photophobia, diplopia, 
altered level of consciousness or impaired hearing.

Her past medical history is significant for HIV-1 infec-
tion diagnosed in 2006 for which she was commenced on 
Zidovudine (AZT), Lamivudine (3TC) and Efavirenz 
(EFV) as first-line antiretroviral therapy. She was also 
diagnosed with systemic arterial hypertension in 2014, 
managed with bendroflumethiazide (5 mg once daily). 
She reported good adherence to antiretroviral therapy as 
well as her antihypertensive medication.

Her initial antiretroviral therapy regimen (AZT/3TC/EFV) 
was programmatically switched to Tenofovir Disoproxil 
Fumarate (TDF), 3TC, and Dolutegravir (DTG) regimen and 
her cotrimoxazole (CTX) prophylaxis discontinued in 
May 2019 since she had undetectable HIV RNA viral load 
and her CD4+ T-cell count at the time was 767 cells per 
microliter. In January 2020 (day −364), she was diagnosed 
with asymptomatic cryptococcal antigenemia (she had 
a positive serum CrAg and a negative cerebrospinal fluid 

CrAg). She completed 24 weeks of fluconazole and was well 
and asymptomatic. Eight months prior to admission (day 
−224), she received isoniazid as tuberculosis preventive 
therapy.

On admission (day 0), her vitals were as follows: 
axillary temperature - 36.0°C, pulse rate - 83 beats 
per minute, blood pressure - 130/74mmHg and respiratory 
rate - 14 breaths per minute. On further physical exam, she 
was in fair general condition, conscious and alert, and fully 
oriented in person, place and time.

Neurological exam revealed a Glasgow coma scale of 
15/15, no obvious craniopathies, her neck was stiff. 
However, both Kernig’s and Brudzinski’s signs were nega-
tive. Muscle tone, bulk, tendon reflexes, and sensation were 
normal. Other systemic examination was unremarkable.

On day 0, both serum and cerebrospinal fluid CrAg 
lateral flow assay tests (IMMY, Oklahoma, USA) were 
negative, despite serial dilutions. CD4+ T-cell count was 
766 cells/microliter and HIV RNA viral load was unde-
tectable abdominal ultrasound and chest x-ray were nor-
mal and the Urine lipoarabinomannan lateral flow assay 
was negative. Given the high index of suspicion, a lumbar 
puncture was ordered and results are as shown in Table 1.

Her admission hemoglobin was 12.8g/dL, platelet 219 
×10^3/µL and white cell count of 5.5 ×10^3/µL with 
normal differentials. The rest of the full hemogram para-
meters were normal. Baseline renal and liver biochemis-
tries were within normal limits.

India ink preparation and quantitative cultures on 
Sabouraud agar were suggestive of Cryptococcus spp, 
(Figure 1) supporting the diagnosis of cryptococcal 
meningitis.

On day 1, she was commenced on intravenous ampho-
tericin B deoxycholate (1mg/kg) for 3 days (considering 
10 CFU growth of Cryptococcus spp) in combination with 
oral flucytosine (100mg/kg) for 7 days and then flucona-
zole 1200mg once daily for the next 11 days.

By day 7, she was symptom free and quantitative cere-
brospinal fluid culture was negative for Cryptococcus spp. 
She was discharged on day 9. At 10 weeks (day +40) and 18 
weeks (day +72), she was well and adherent to her antire-
troviral therapy and on maintenance phase of cryptococcal 
meningitis on fluconazole at a dose of 400mg once daily.

Discussion
The present case report seeks to alert clinicians managing 
patients with HIV-associated cryptococcal meningitis to 
four uncommon clinical scenarios; first, the possibility of 
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negative serum and cerebrospinal fluid CrAg lateral flow 
assay results in the context of low cerebrospinal fluid 
fungal burden in a symptomatic patient. Second, possible 
occurrence of cryptococcal meningitis in a patient with 
high CD4 T-cell lymphocyte counts. Third, an early ser-
oconversion of cryptococcal antigenaemia following effec-
tive fluconazole therapy. Fourth, an early symptomatic 
relapse of cryptococcal meningitis albeit negative serum 
CrAg. We were unable to find relevant explanation of 
these observations in the literature.

Clinical validation studies have supported widespread 
use of the lateral flow assay owing to high sensitivity and 
specificity for detecting CrAg in both serum and cere-
brospinal fluid specimens.7 This has revolutionized diag-
nosis and management of HIV-associated cryptococcal 
antigenemia and cryptococcal meningitis in resource- 
limited countries, which bear the greatest burden of the 
condition.1,8 Detectable cryptococcal antigenemia pre-
cedes meningitis symptoms by 3–4 weeks;3 thus, atypical 
presentation as was the case in this patient may complicate 

Table 1 Summary of Cerebrospinal Fluid Analysis

Parameter Normal Ranges Day 0 Day 3 Day 7

Opening pressure 5–20 cm of water 15 cm of water 9 cm of water 7 cm of water

Cerebrospinal fluid appearance Clear and colorless Clear and colorless Clear and colorless Clear and colorless

Closing pressure 5–20 cm of water 14 cm of water Not measured Not measured

Volume collected 150mls 5mls 3mls 2mls

Glucose 2.5–3.5 mmol/L 3.2 mmol/L 2.8 mmol/L 3.2 mmol/L

Lactate <2.5 mmol/L 2.7 mmol/L 2.8 mmol/L 1.6 mmol/L

CrAg Negative Negative Negative Negative

India Ink Sterile Encapsulated budding yeast cells Negative Negative

Gram stain Sterile No bacteria seen No bacteria seen No bacteria seen

Quantitative culture Sterile 10 cfu/mL of Cryptococcus spp. No growth No growth

Total white cell count 0–5 cells/mm3 <5 cells/mm3 <5 cells/mm3 <5 cells/mm3

Total protein 15–60 mg/dL 22.1 mg/dL 21.5 mg/dL 24.2 mg/dL

Ziehl-Neelsen stain Sterile No acid-fast bacilli seen No acid-fast bacilli seen No acid-fast bacilli seen

Abbreviation: CFU, colony forming unit.

Figure 1 India ink preparation demonstrating encapsulated yeast cells (A) and creamy growth of yeasts on Sabouraud agar of approximately 10 colony forming units/mL of 
cerebrospinal fluid (B).

HIV/AIDS - Research and Palliative Care 2021:13                                                                                https://doi.org/10.2147/HIV.S328084                                                                                                                                                                                                                       

DovePress                                                                                                                         
863

Dovepress                                                                                                                                                         Nanfuka et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


treatment decisions in places where LFA are the only 
available diagnostic options. It is therefore prudent that 
clinicians lacking access to cryptococcal cerebrospinal 
fluid culture maintain a high index of suspicion for cryp-
tococcal meningitis when managing previously treated 
symptomatic patients with negative serum and cerebrosp-
inal fluid CrAg tests.

The decision to start antifungal therapy for a patient 
with negative serum and cerebrospinal fluid CrAg tests is 
further complicated by concerns for potential drug-related 
toxicity9 and overlapping presentation of other HIV- 
associated CNS infections in this setting.10 However, the 
presence of meningitis symptoms, prior history of pre- 
emptive treatment for cryptococcal antigenemia and low 
quantitative cerebrospinal fluid cultures in this patient 
were helpful in alerting the attending clinicians to the 
possibility of cryptococcal meningitis disease and initiat-
ing appropriate antifungal therapy.

Negative serum and cerebrospinal fluid lateral flow assay 
test results could be explained by very low titers and/or 
false-negative results.11 Given the pathophysiology of 
cryptococcosis,12 it is unlikely that low fungal burden 
would disseminate haematogenously and result in develop-
ment of meningitis symptoms as was the case in this patient. 
There have been several reports in the literature of false- 
negative serum or cerebrospinal fluid CrAg tests due to the 
“high hook” effect where high concentration of the CrAg 
results in decreased intensity of the test lines on the lateral 
flow assay.11 In our case, this possibility was ruled out by 
repeat testing and serial dilution of both serum and cere-
brospinal fluid samples, which showed the same negative 
results. Furthermore, the CrAg lateral flow assay used in this 
patient is rarely associated with false-negative results.13

Conclusion
In summary, cryptococcal meningitis is common among 
patients with CD4 T cell counts <100 cells/mm3 and as 
a result, the World Health Organization (WHO) guidelines 
recommend screening for serum CrAg in people living with 
HIV (PLHIV) with CD4 T cell counts ≤100 cells/mm3 and 
conditionally in those with CD4 T cell counts ≤200 cells/ 
mm3.14 Our patient had CD4 T cell count of 766 cells per 
microliter, which is far above the locally recommended 
threshold for screening which is ≤200 cells/mm3. Rare 
occurrence of cryptococcal disease in patients with CD4 
T cell counts >100 cells/mm3 has been reported6 and may 
be a result of strong immune response leading to excessive 
inflammation and tissue damage as suggested in the damage- 

response framework.15 In support of this theory is the 
laboratory finding of high CD4+ T-cell count observed in 
this patient; however, a cerebrospinal fluid count below 5 
cells/mm3 vastly contradicts this observation.
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