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Abstract: Hyper-IgM syndrome (HIGM) due to CD40 deficiency is a very rare 

form of combined immunodeficiency with increased susceptibility to 

opportunistic infections. Cryptococcus is an opportunistic infection usually 

affecting immunocompromised individuals. This is the first report to describe a 

patient with HIGM due to CD40 deficiency presenting with meningoencephalitis 

secondary to Cryptococcus infection.  
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Introduction 

The prevalence of HIGM varies in different 

ethnicities around the world. 

Globally, all forms of HIGM constitute 0.3-2.9% 

of all patients with primary immune deficiencies 

(Yazdani et al., 2018). 
HIGM due to CD40 deficiency is an autosomal 

recessive inheritance genetic deficit which results in the 
lack of CD40 expression on the surfaces of B cells and 
antigen-presenting (Ferrari et al., 2001) Other types of 
HIGM syndrome include; X-linked HIGM syndrome due 
to CD40 ligand (CD40L)mutation on activated T 
lymphocytes,intracellular deficitsintrinsic to only B 
cells, such as autosomal recessive mutations in 
activation-induced cytidine deaminase (AID) or uracil-
N-glycosylase (UNG) (Lougaris et al., 2005). Patients 
affected with HIGM syndrome due to CD40 deficiency 
have a defective immunoglobulin isotype class-
switching recombination (CSR) and Somatic Hyper 
Mutation (SHM) pathways as well as abnormality in T 
cell function. Patients with HIGM due to CD40 or 

CD40Ldeficiency usually have a high rate of morbidity 
and mortality compared to other form of HIGM 
syndrome. Patients present in infancy with recurrent 
bacterial, viral and opportunistic infections, as well as 
protracted diarrhea, failure to thrive and severe 
neutropenia. In previous large series for patients with 
HIGM due to CD40 deficiency, one third had 
Pneumocystis Jiroveci Pneumonia (PJP) and half had 
chronic diarrhea due to Cryptosporidium and devastating 
sclerosing cholangitis (Al-Saud et al., 2013). This 
susceptibility to opportunistic infections in HIGM 
syndrome due to CD40 deficiency is the results of 
functional defects in the dendritic cells of patients due to 
the lack of CD40-CD40L interaction between dendritic 
cells and activated Tcells, which leads to a defect in T-
cell priming and interferon-γ secretion. 

Cryptococcus neoformans is a spherical, 
encapsulated, non-myceliated, non-fermenting fungal 
cell. Okagaki et al. (2010) which can cause severe and 
fatal meningitis primarily in immunosuppressed humans 
like HIV patients (Cogliati, 2013). Cryptococcus 
neoformans most often targets the pulmonary or the 
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central nervous system, but other systems can also be 
infected. Symptoms of cryptococcal meningoencephalitis 
typically begin indolently. The most common symptoms of 
cryptococcal infection are fever, fatigue, uneasiness and 
headache (van Spil et al., 2015). In addition, patients 
may have confusion, focal neurological deficits or 
altered mental status.  

Case Report 

A 27-year-old Saudi malepatient, teacher by 
profession, lives in the capital, Riyadh. The patient is 
known to have HIGM syndrome due to CD40 deficiency 
on monthly intravenous immunoglobulin and 
sulfamethoxazole-trimethoprim prophylaxis. The 
patient’s clinical and molecular genetics details was 
previously reported (3). The patient was in his usual 
health condition until he presented to our emergency 
room with intractable headache for the last 10 days. The 
Headache started gradually, reaching up to 9/10 pain 
intensity, worse at night, radiating to the neck, 
aggravated by loud noise and light and associated with 
blurred vision and photophobia. The headache was 
poorly responding to oral analgesics. There was no 
history of associated vomiting, fever, seizures, decreases 
level of consciousness or any other neurological deficit. 
There were also no other systemic manifestations. On 
physical examination, the patient was alert and oriented. 
Initial neurological examination was normal with intact 
cranial nerves and normal sensation, power and reflexes. 
No other systemic physical abnormality was detected. 

Initial blood workup revealed hemoglobin of 15.1 g/dL 
(normal: 135-180); leucocytes of 8.78×109/L (normal: 
3.9-11.00) (neutrophils 83%; lymphocytes 13%, 
eosinophils: 3%); and platelets of 286×109/L(normal: 
155-435). Blood chemistry showed normal renal and 
hepatic function and an elevated C-reactive protein level 
of 14.5 mg/L (normal: <3 mg/L). The Computed 
Tomography (CT) scan of the patient’s brain showed 
mild effacement of the cerebral sulci with reduced white 
matter CT density (Fig. 1), suggestive of diffuse brain 
edema. The patient initially refused Lumbar Puncture 
(LP) for Cerebrospinal Fluid (CSF) analysis and culture. 
Therefore, the team empirically treated for 
meningoencephalitis with Acyclovir, Ceftriaxone and 
Vancomycin. No anti-fungal treatment was started 
butfungitelldid come back positive and blood 
Cryptococcal antigen came back negative. Despite the 
initiation of anti-virals and antibiotics the patient started 
to become agitated and confused. He was reassessed by 
neurology and found to have bilateral 6th nerve palsy 
and papilledema. So the patient was electively intubated 
and admitted to the intensive care unit. A multiplanar multi 
sequential brain MRI without and with contrast 
administration of the brain was done and showed mild brain 
swelling and bilateral flattening of the optic nerve heads 
suggestive of papilledema (Fig. 2). With the deterioration in 
his condition LP was performed and CSF extracted. CSF 
analysis showed clear fluid with WBC:272, neutrophils:9, 
lymphocytes:76, Eosinophils:6 Gram stain was negative, 
India ink stain showed encapsulated yeast organisms.

 

 
 

Fig. 1: Mild effacement of the cerebral sulci with reduced white matter CT density, suggestive of diffuse brain edema 
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Fig. 2: MRI of the brain showing mild brain swelling and bilateral flattening of the optic nerve heads suggestive of papilledema 
 

 
 

Fig. 3: Chocolate agar growing Cryptococciin our patien
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CSF Culture: showed moderate Cryptococcus 

neoformans. The repeated blood culture using BACTAC 

culture system grew: Cryptococci neoformans. A 

chocolate agar culture of the CSF revealed grayish 

colonies, consistent with Cryptococcus spp. (Fig. 3).The 

patient was immediately started on Amphotericin B and 
Flucytosine. After a few days on treatment the patient’s 

symptoms resolved. Due to positive blood culture for 

cryptococcus, treatment had to be continued for a total of 

four weeks on Amphotericin B and Flucytosine. Then 

prophylaxis of Fluconazole was continued until the 

patient received stem cell transplant as a final cure for 

his immune deficiency (Fontana et al., 2003). 

Discussion 

Our patient was diagnosed with CD40 deficiency a 

form of Combined Immune Deficiency (CID) which is 

well known to be associated with opportunistic 

infections like Pneumocystis Jiroveci Pneumonia (PJP) 

and others (Al-Saud et al., 2013). Cryptococcal infection 

is one of these opportunistic infections that we should 

think of in any patient with combined immune 

deficiency, although in reality it is not a common 

occurrence evidenced by the fact that only a few cases 

have been reported in CID patients of Cryptococcal 

infections (Winkelstein et al., 2003; Levy et al., 1997; 

Lee et al., 2001; Jo et al., 2002). Although our patient was 

compliant to his prophylactic medications and to his follow-

up he still developed this uncommon complication. 
Cryptococcal infection classically effects 

immunocompromised patients or patients with other 
predisposing factors like end-stage liver disease, renal 

failure and sarcoidosis (Kiertiburanakul et al., 2006; 

Yuchong et al., 2012) 

However it can also affect patients who are 

apparently normal. A subpopulation of these otherwise 

normal patients probably have subclinical immune 

deficiencies (Ecevit et al., 2006). 
To the best of our knowledge, this is the first reported 

case of cryptococcal meningitis in a patient with HIGM 
due to CD 40 deficiency. One other case has previously 
been reported in a patient with HIGM due to CD40 L 
deficiency (Malheiro et al., 2014). 

The clinical presentation of thepreviously reported 
patient was similar to ours. 

In our patient the symptoms were indolent as he 
presented with headache and malaise for two weeks 
which started gradually and associated with 
photophobia and blurred vision but there was no focal 
neurological deficitinitially. A cerebral CT scan was 
done for him and showed mild effacement of the 
cerebral sulci with reduced white matter CT density, 
suggestive of diffuse brain edema.  

Despite the fact that there was no abnormality in his 

blood that suggested an infection, LP was done based on 

high clinical suspicion. The lack of symptoms initially 

may be due to the compromised immune response to 

Cryptococcus spp as it was shown in cases of CD40 

deficiency that in vitro the CD154-CD40 interaction is 

essential for the secretion of IL-12 and IFNγ in response 

to this organism (Grewal et al., 1995) 
Macrophages need IL-12 and IFNγcytokines to 

activate T-cells through antigen-presenting dendritic 

cells. With these immunological abnormalities, patients 

with CD40 deficiency will be more susceptible to fungal 

infection since there isaltered generation of TH1 cells 

that are normally responsible for stimulating phagocytic 

activity towards fungal infections. As a consequence, the 

immune reaction will be less severe, with reduced 

immune activation and migration and fewer symptoms 

that are typically associated with meningeal 

inflammation (Malheiro et al., 2014) 
Current guidelines for cryptococcal treatment 

recommendstarting Amphotericin B and Flucytosine. In 

our case, these were effective therapies against 

Cryptococcus neoformans evidenced by the clinical 

improvement and the negative LP after completion of 

treatment (Perfect et al., 2010). Although this treatment 

was effective, there is no consensus on the appropriate 

duration for maintenance therapy. The previously reported 

HIGM patients with this infection were treated similar to 

HIV patients with cryptococcal infection (Lee et al., 2001; 

Jo et al., 2002; Malheiro et al., 2014). In the HIV setting, 

there is evidence that maintenance therapy should be kept 
until an immunologic improvement, characterized by 

CD4+ T-cells > 100/µL for more than 3 months, is 

achieved (Levy et al., 1997). In our case immune 

reconstitution will only happen after the patient receives 

stem cell transplantation. 

Due to lack of data on the duration of antifungal 

therapy in patients similar to ours; and the fact that our 

patient refused future hematopoietic stem cell transplant, 

we put our patient on prophylactic therapy with lifelong 

fluconazole, with the need to monitor and prevent any 

future drug toxicity.  

Conclusion 

Patients with Hyper-IgM syndrome (HIGM) are more 

proneto all types of infections, including, bacterial, 

fungal and viral infections and need prophylaxis therapy 

in addition to close monitoring and follow-up. 

Our case report demonstrates that; although 

cryptococcus is a common organism effecting the 

severely immunocompromised it has only been 

previously reported in one patient with HIGM CD 40L 

deficiency, Making this the first case in HIGM CD40 

deficiency organisms like Cryptococcus spp. We 

encourage close monitoring for treatment response and 

high grade of clinical suspicion and a wider differential 



Maram Al-Banyan et al. / American Journal of Infectious Diseases 2019, 15 (1): 24.28 

DOI: 10.3844/ajidsp.2019.24.28 

 

28 

diagnosis even for rare complications in patients with 

primary immune deficiency. 
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