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Co-infection of Tuberculous and Cryptococcus Meningitis in a Pediatric 
Patient: A Rare Case Report from Sukkur, Sindh, Pakistan

Abstract

This case report describes a rare case of co-infection with Cryptococcus neoformans and Mycobacterium tuberculosis in a 
previously healthy child, highlighting the diagnostic and therapeutic challenges in such a complex case. The patient initially 
presented with fever, seizures, and signs of meningitis, and was diagnosed through cerebrospinal fluid analysis and neuro-
imaging. Despite the rarity of such co-infections in immunocompetent pediatric patients, the child showed clinical improve-
ment following antifungal and anti-tuberculosis therapy. This case underscores the importance of early recognition, advanced 
immunodeficiency workup, and the need for multidisciplinary management, especially in regions with a high prevalence of 
tuberculosis. The report also emphasizes the necessity of developing specialized care facilities for managing complex infec-
tions in the pediatric population.
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Introduction
Tuberculosis remains one of the most common infectious dis-
eases, particularly in developing countries, such as Pakistan. 
Although it is a preventable condition, more than one million 
children under the age of 15 are affected each year [1]. Glob-
ally, tuberculosis is responsible for approximately 239,000 
childhood deaths annually [2]. Due to its paucibacillary nature, 
diagnosing tuberculosis in the pediatric population remains a 
significant challenge. Tuberculous Meningitis (TBM) is the 
most severe form of tuberculosis, often presenting with non-
specific clinical features. Children affected by TBM are at a 
significantly increased risk of both mortality and long-term 
neurological morbidity [3]. Diagnosing TBM is challenging; 
therefore, a combination of radiological and laboratory inves-
tigations is required. Cerebrospinal Fluid (CSF) analysis, in-
cluding CSF GeneXpert, CSF DR, and CSF culture, was per-
formed. Among these, CSF culture remains the gold standard 
for confirming the diagnosis of tuberculous meningitis [4].

Similar to tuberculous meningitis, cryptococcal meningitis is a 
serious life-threatening infection involving the central nervous 
system. It is caused by Cryptococcus neoformans, an encapsu-
lated fungal organism [5]. Cryptococcal infections primarily 
occur in immunocompromised patients, particularly those with 
organ transplantation or AIDS. Involvement in immunocompe-
tent children or adults is rare [6].

Co-infection with cryptococcal meningitis and tuberculous 
meningitis is very rare, although a few case reports and case 
series have been documented, primarily in adult populations. 
However, there is limited literature describing such co-infec-
tions in the pediatric population, especially in our region. We 
report a rare case of cryptococcal and tuberculous meningitis 
co-infection in an immunocompetent child, highlighting diag-
nostic challenges and management considerations.

Case Summary
In April 2025, a previously healthy 6-year-old male child, fully 
vaccinated and with appropriate developmental milestones, 
presented with a three weeks history of high-grade intermit-
tent fever followed by generalized seizures for two weeks. The 
fever had a sudden onset, occurred in multiple daily episodes, 
and was treated symptomatically by a local practitioner. Due to 
persistent fever spikes, the child developed seizures—initially 
focal on the left side, later progressing to generalized tonic-
clonic activity lasting approximately 30 minutes, with up-roll-
ing of the eyes and generalized stiffness.

He was admitted to a secondary facility and managed pre-
sumptively for meningitis with parenteral antibiotics. Despite 
fourteen days of inpatient care, his condition deteriorated, with 
persistent fever and seizures, and he was referred to our tertiary 
care center, Children’s Hospital, Sukkur.
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Figure 1: MRI Brain Findings in a Child with Suspected Tuberculous and Cryptococcal Meningitis.
a. T1-weighted mid sagittal image of brain and cervical spine showing leptomeningeal enhancement 

b. T1-weighted axial image showing basal meningeal enhancement involving supratentorial and infratentoroial regions 
c. FLAIR image demonstrating chronic infarcts and leptomeningeal enhancement with tiny micro hemorrhages 

d. T2-weighted image showing symmetrical ventriculomegaly with periventricular T2 hyperintensities, showing infarct 
low on T1 and high on T2 areas

Upon admission, the child was in a semi-conscious state with 
a GCS score of 9/15. Neurological examination revealed hypo-
tonia, reduced muscle bulk, and marked right-sided hemipare-
sis (power 2/5 in both the upper and lower limbs). Deep tendon 
reflexes were grade II bilaterally, plantar reflexes were exten-
sor reflexes, and superficial reflexes were preserved. Menin-
geal signs were positive, and fundoscopy revealed bilateral op-
tic disc pallor. Sensory modalities cannot be reliably assessed 
because of altered consciousness.

Baseline laboratory tests were conducted, along with neuro-
imaging and Cerebrospinal Fluid (CSF) analysis. Brain mag-
netic resonance imaging revealed basal and leptomeningeal 
enhancement, chronic infarcts in the left basal ganglia, and 
microhemorrhage. The opening pressure was not documented 
during lumbar puncture. CSF analysis showed pleocytosis 
(WBC 64/cmm; neutrophils 44%, lymphocytes 66%), elevated 
protein (91 mg/dL), and low glucose (31 mg/dL). India ink 
staining was positive, and the fungal culture confirmed Cryp-
tococcus neoformans. The CSF bacterial culture was negative. 
Ziehl-Neelsen staining and cultures for Mycobacterium tuber-
culosis in the CSF were also negative.

The child underwent EEG, which showed right focal centro-
temporal epileptiform discharges. This supported the diagnosis 
of seizure disorder in the context of CNS infection (Figure 2).
Immunological workup included serum immunoglobulin lev-
els, which were within normal limits. HIV testing was also 
performed and the results were found to be negative. Howev-

er, advanced tests, such as phagocytic function assays, T-cell 
function tests, and B- and T-cell enumeration, could not be per-
formed because of the unavailability of these facilities in our 
setup and the financial constraints faced by the family.

The gastric aspirate GeneXpert was positive for Mycobacte-
rium tuberculosis with indeterminate rifampicin resistance. 
Chest X-ray and brain CT (from the prior hospital) were re-
ported to be normal. Abdominal ultrasonography and carotid 
Doppler performed at our center were also normal. A transtho-
racic echocardiogram was also performed to rule out cardiac 
involvement and was found to be normal.

Based on the clinical presentation and confirmatory investiga-
tions, cryptococcal meningitis with tuberculous co-infection 
was diagnosed. The child was managed in the pediatric ICU 
with multidisciplinary inputs from neurology, infectious dis-
eases, and physiotherapy.

Initial supportive care included Nasogastric (NG) feeding, ox-
ygen therapy (initially required), and physiotherapy. Antiepi-
leptic medications were administered to control seizures, and 
neuroprotective strategies were implemented to maintain nor-
moglycemia, normothermia, and adequate cerebral perfusion. 
The patient was started on induction-phase antifungal therapy 
with Amphotericin B and high-dose fluconazole alongside 
first-line Anti-Tuberculous Therapy (ATT) and corticosteroids.
Over the course of four weeks, the patient showed marked 
improvement. He became afebrile, seizures ceased, conscious-
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Figure 2: Abnormal EEG findings suggestive of right focal centro-temporal 
epileptiform discharges.

ness level improved (GCS now 12/15), and he was weaned off 
oxygen. A follow-up CSF examination revealed normalization 
of the parameters.

The child remains admitted for ongoing care but is clinical-
ly stable. The discharge planning is ongoing. The family has 
been extensively counseled. Follow-up will continue in pedi-
atric neurology, infectious disease, and physiotherapy clinics. 
Long-term antifungal and anti-TB therapy will be continued 
with close outpatient monitoring.

Discussion
This case highlights an unusual presentation of cryptococcal 
meningitis in an immunocompetent child, manifesting with 
fever and seizures, and confirmed through CSF analysis. Al-
though cryptococcal meningitis is typically observed in immu-
nocompromised individuals, its occurrence in immunocompe-
tent children is rare. Similar cases have been reported, such as 
a 5-year-old immunocompetent girl from India who presented 
with prolonged fever and headache and was eventually diag-
nosed with cryptococcal meningitis [7].

Following the IDSA guidelines, we initiated the induction 
phase of treatment with amphotericin B and high-dose flucon-
azole to manage the infection effectively [8].

In our case, the diagnosis was further complicated by a co-
infection with Mycobacterium tuberculosis (TB). Dual infec-
tions such as these are exceedingly uncommon in the pediatric 
population and are usually observed in the context of immuno-
suppression. A case in Mexico involved a 9-year-old girl with 
systemic lupus erythematosus on immunosuppressive therapy 
who developed concurrent cryptococcal and TB meningitis 
[9]. Additionally, a retrospective study from South India found 
similar cases in adults, all associated with immunocompro-
mised states [10]

Despite negative CSF-DR and Gene Expert results, we are 
treating this patient with tuberculosis meningitis (TBM) based 
on clinical CNS manifestations and neuroimaging findings re-
vealing basal meningeal enhancement and infarcts—features 
consistent with TBM [11]. A positive gastric aspirate Gene Ex-
pert further supported this diagnosis. Negative CSF results can 
occur because of factors such as prior antibiotic use or the low 

bacillary nature of TBM. The literature empirically supports 
the diagnosis of TBM, particularly when other samples, such 
as gastric aspirates, test positive despite negative CSF findings 
[12]. 

Following the confirmed diagnosis, intensive treatment for 
tuberculous meningitis (TBM) was initiated. This was in ad-
dition to the previously started antifungal therapy with ampho-
tericin B and fluconazole for suspected cryptococcal meningi-
tis, which was administered according to the IDSA guidelines. 
Anti-tuberculosis therapy (ATT) was initiated along with ad-
junctive dexamethasone in line with standard TBM protocols 
[13].

The patient had completed four weeks of antifungal therapy 
with amphotericin B and high-dose fluconazole, and three 
weeks of intensive-phase anti-tuberculosis treatment, with no 
observed complications. Repeat CSF is clear, with negative 
Indian ink and culture results. Clinically, the patient is stable, 
off oxygen, neurologically improved, and tolerating NG feeds 
well. The family has been counseled on home-based care, 
including physiotherapy, feeding, and adherence to TB treat-
ment. Discharge is planned with follow-up in neurology, ID, 
and physiotherapy clinics.

Conclusion
This case presents a rare co-infection with Cryptococcus 
neoformans and Mycobacterium tuberculosis in a pediatric 
patient, marking the first such occurrence in our region. De-
spite conducting a basic immunodeficiency workup, this case 
highlights the need for more advanced immune testing to ex-
plore the potential underlying factors. Although the patient has 
shown significant improvement, the ongoing development of 
advanced diagnostic and therapeutic facilities is essential to 
enhance our ability to manage complex infections. This case 
also underscores the importance of early recognition and mul-
tidisciplinary management of pediatric co-infections.
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