
Introduction
Cr yptococcus is a recognized fungal pathogen which 
predominantly infects immunocompromised individuals, 
especially those infected with human immunodeficiency virus 
(HIV), recipients of organ transplants, and those with 
malignancies [1]. Although immunocompromised individuals 
are the most affected by cryptococcosis, incidents of such 
infections in immunocompetent individuals have also been 

reported in the literature [2]. More than 95% of cryptococcal 
infections are caused by Cryptococcus neoformans, whereas a 
small proportion of cases are caused by Cryptococcus gattii, 
especially in immunocompetent hosts [1, 3]. Birds are the usual 
carriers of Cryptococcus and the pathogen is commonly isolated 
from bird droppings and from contaminated soil [4]. 
Cryptococcus usually infects through the respiratory route, 
resulting in respiratory complications, and also has an affinity to 
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Introduction: Cryptococcus is a rare cause of osteomyelitis, especially in immunocompromised individuals. This case report discusses a rare 
case of disseminated cryptococcosis with multiple bone lesions in a patient with isolated CD4 lymphocytopenia.
Case Report: A 31-year-old apparently normal Indian male presented with pain and swelling of his right proximal femur for 8 months without 
any history of trauma. He also reported a similar swelling in his chest wall with allergic respiratory symptoms for 8 years. Laboratory analysis 
revealed mild elevation in inflammatory markers. Magnetic resonance imaging of the pelvis revealed osteolytic lesions in the right proximal 
femur and pubic bone with soft tissue collections, and computed tomography scan of the chest showed an osteolytic lesion in the right 9th rib 
with an overlying soft tissue collection and a subpleural cavitary nodule in the left lower lobe posterior basal segment. Although initially treated 
as a case of clinically diagnosed tuberculosis, the patient did not get any relief with antitubercular therapy. Fine needle aspiration cytology and 
fungal culture identified Cryptococcus neoformans from both lesions and from the blood culture. The patient responded well to antifungal 
treatment and is currently symptom free.
Conclusion: Cryptococcosis should be considered as a rare differential diagnosis in patients presenting with bone pain and multiple lytic 
lesions. Definitive diagnosis requires a fungal culture from the affected areas. Early treatment with antifungals is important in preventing 
complications and death.
Keywords: Cryptococcus neoformans, cryptococcal osteomyelitis, cryptococcosis, osteomyelitis.
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Learning Point of the Article:
Cryptococcosis should be considered as a rare differential diagnosis in patients presenting with bone pain and multiple lytic lesions.
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the central nervous system [5]. Although the respiratory system 
and the central nervous system are the primary targets of 
Cryptococcus, infections of the skeletal system are also 
reported in about 10% cases of disseminated cryptococcosis 
[6]. This report describes a rare case of disseminated 
cryptococcosis infecting multiple bones and the respiratory 
s y stem  i n  a  pat i ent  w i t h  i d i o pat h i c  i solated  CD 4 
lymphocytopenia.

Case Report
A 31-year-old male, a tailor by profession, presented with pain 
and swelling of his right upper thigh for 8 months. The swelling 
was insidious in onset, gradually increasing in size over the past 
8 months. He was prescribed analgesics from a local clinic, 
which only gave temporary relief. He also reported difficulty in 
walking due to the pain. The patient also complained of a similar 
tender swelling in the back of right lower chest wall for 2 
months. He complained of allergic respiratory symptoms since 
2015, for which he was on an intermittent metered dose inhaler 
(MDI). He had an occasional cough with scanty mucoid 
sputum. There was a history of on-and-off fever, which was 
more toward evening. He also reported weight loss and loss of 
appetite in the recent past. He had a category A COVID-19 
infection in 2021. Initial differential diagnoses were 
tuberculosis (TB), malignancy, or osteomyelitis. Blood 
investigations revealed normal total white blood cell counts, 
with a raised erythrocyte sedimentation rate (ESR) and C-
reactive protein (CRP) (Table 1). Investigations also ruled out a 
mal ignanc y w ith normal  prostate- speci f ic  ant igen, 
carcinoembryonic antigen, and carbohydrate antigen 19-9 and 
imaging was negative.
On evaluation of the swelling of the proximal thigh, X-ray of the 

pelvis with hip revealed a lytic lesion in the right proximal femur 
(Fig. 1). Further imaging with magnetic resonance imaging 
(MRI) revealed lytic lesions in right proximal femur and right 
pubic bone, with a heterogeneous hypoechoic collection in the 
thigh extending into the femur (Fig. 2). X-ray of the chest 
revealed a lytic lesion in the right 9th rib (Fig. 3). A computed 
tomography (CT) scan of the thorax revealed an expansile lytic 
lesion in 9th rib on the right side with a soft tissue collection, 
along with a subpleural cavitary nodule in the left lower lobe 
posterior basal segment. Routine sputum culture yielded no 
growth. Sputum acid-fast staining and culture for TB were also 
negative. He was hence diagnosed as a case of clinically 
diagnosed TB and was started on anti-tubercular therapy from 
elsewhere. However, even after 2 months of anti-tubercular 
therapy, the patient reported no improvement in symptoms and 
presented to our hospital.
On repeat imaging, the lesions in the proximal thigh and the 
chest wall were noted to have increased in size. Repeat blood 
investigations yielded a similar picture and repeat culture of the 
sputum with investigations for TB with acid-fast staining, 
culture, cartridge-based nucleic acid amplification test, and 
QuantiFERON gold TB test were negative and ruled out a 
tuberculous infection. We aspirated fluid from the soft tissue 
lesion in the right proximal femur and the right posterior chest 
wall for analysis, with a fine-needle aspiration cytology 
(FNAC) of the affected rib, cytology, extended culture for 
atypical organisms, and a fungal culture were sent.
Although other investigations were unyielding, the fungal 
culture from the thigh swelling turned out to be positive for C. 
neoformans. A fungal culture from the collection on the chest 
wall and a blood culture also yielded C. neoformans. 
Cerebrospinal fluid (CSF) cultures were negative. Further, as 131
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Figure 1: Pelvis X-ray at presentation showing lytic lesions in the 
right proximal femur.

Figure 2: Magnetic resonance imaging images showing the lesions in the proximal 
femur.
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Cryptococcus usually occurs in those exposed to birds, further 
questioning revealed exposure to pigeons at his home. Hence, 
he was diagnosed as a case of disseminated cryptococcosis and 
was started on lipophilic amphotericin B and fluconazole with 
serial monitoring of renal parameters. The anti-tubercular 
therapy was stopped. Amphotericin B was given at a dose of 0.8 
mg/kg infusion over 2–4 h in 5% dextrose daily and oral 
fluconazole 400 mg once daily was given for 1 month. The 
patient became symptomatically better, and his general 
condition improved significantly. After 1 month of intravenous 
therapy, he was started on the consolidation phase with oral 
fluconazole 400 mg once daily for a total 8 weeks, followed by 
the maintenance phase with fluconazole 200 mg once daily.
A s  c r y p t o c o c c o s i s  o c c u r s  p r e d o m i n a n t l y  i n 
immunocompromised individuals, and as his HIV enzyme-
linked immunosorbent assay was negative, further search into 
immunodeficiency was done. A clinical exome sequencing, 
lymphocyte subset analysis, immunoglobin profile, native T 
cell assay and a nitroblue tetrazolium test for immune function. 
The results revealed an isolated CD4 lymphocytopenia with a 
CD4 count of 75 (<14%) (Table 1). As he is also at risk of 
infection with Pneumocystis jirovecii pneumonia due to his 
immunodeficiency, he was also started on trimethoprim-
sulfamethoxazole prophylaxis.
The patient is currently at 1-year follow-up. A repeat MRI of the 
pelvis revealed consolidation of the lesion in the proximal femur 
and pubic bone. CT of the thorax revealed complete resolution 
of the lesions in the chest. Chest X-ray (Fig. 4) and X-ray pelvis 
(Fig. 5) at 1-year follow-up revealed consolidation of the lytic 
lesions. ESR and CRP have also stayed consistently normalized 
at 1-year follow-up, and the patient has been symptom free after 
discharge.

Discussion
C r y p t o c o c c o s i s  i s  a  f u n g a l  i n f e c t i o n  a f f e c t i n g 
immunocompromised individual worldwide. It primarily 
affects individual with HIV, recipients of organ transplantation, 
and can potentially turn fatal [1]. Cryptococcal infection 
typically occurs through the respiratory route, resulting in a 
pneumonia or meningit is  [7].  Cr y ptococcus forms 
phagosomes and “titan cells” to prevent phagocytosis and 
evades the immune system [8]. Cryptococcal infections of the 
bone are rare, though it can possibly occur through a spread 
from the bloodstream or through direct inoculation from soil in 
an open wound [9, 10].
Our patient reported respiratory allergic symptoms since 2015 
and an exposure to pigeons at his home, for which he was on 
symptomatic treatment with an MDI. 8 years later, he 
developed widespread bone pain and a new onset of on-and-off 
fever. He had no history of previous serious respiratory 
infections. This could suggest that the primary focus could be 
the lung with a bloodstream spread to the right proximal femur 
and pubic bone. CT thorax revealed an expansile lytic lesion in 
the 9th rib on the right side with soft tissue component. Blood 
culture as well as cultures from the lesions in the chest and in the 
femur were positive for Cryptococcus.
Although rare instances of cryptococcal infections have been 
reported in immunocompetent hosts [2], the majority of 
cryptococcal infections occur in immunocompromised hosts. 
The infections in immunocompetent hosts are more frequently 
caused by C. gattii and are associated with smoking [3]. Bone 
infections by Cryptococcus are commonly caused by C. 
neoformans and typically affect immunocompromised 
individuals [2]. Patients usually affected include those with 
HIV, particularly those with a CD4 cell count <100, transplant 
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Figure 3: Chest X-ray showing the lytic lesion 
(blue arrow) in ribs at the time of presentation.

Figure 5: 1-year follow-up X-ray of pelvis showing 
consolidation of the lytic regions (blue arrow).

Figure 4: Follow-up chest X-ray after 1 year of 
antifungal treatment showing consolidation of the 
lytic lesion (blue arrow) .
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recipient patients, those 
with chronic steroid use, 
o r  t h o s e  w i t h 
h e m a t o l o g i c a l 
malignancies [11-13]. 
Our pat ient  had no 
identifiable risk factors 
for immunodeficiency. 
The pat ient  had no 
history of diabetes or 
organ transplantation. 
W o r k u p  f o r 
m a l i g n a n c i e s  w a s 
negative, and serology 
was negative for HIV. He 
did not have a history of 
s t e r o i d  i n t a k e  o r 
t reat m e n t  w i t h  a ny 
i m m u n o m o d u l a t o r. 
However, on further 
i m m u n o l o g i c a l 

evaluation, he was identified to have an isolated deficiency of 
CD4 lymphocytes. In this individual, CD4 cell count was found 
to be 75 (14.7%), without any other associated abnormality, 
a n d  h e  w a s  d i ag n o s e d  a s  a  c a s e  o f  i s o l ate d  C D 4 
lymphocytopenia.
The clinical presentation and radiological appearance of 
skeletal cryptococcosis can often mimic metastatic malignancy 
as skeletal cryptococcosis lacks any typical radiological features 
[10]. In our case, all tests for malignancy were negative and 
FNAC of the lesions with a fungal culture helped in diagnosing 
the infection. Once diagnosed, cryptococcosis is usually treated 
with systemic therapy, with surgery indicated only in few cases 

to decrease the infective load or in cases of meningeal 
involvement [11]. In our patient, the CSF studies and imaging 
were negative for any cranial involvement. Amphotericin B is 
the mainstay of treatment of cryptococcosis, with better results 
also reported with combination chemotherapy with 
amphotericin and fluconazole [12].
In patients presenting with bone pain and multiple osteolytic 
lesions, skeletal cryptococcosis should be included as one of the 
differential diagnoses, especially when the host is suspected to 
be immunocompromised. Further, conditions like isolated 
CD4 lymphocytopenia could be rare causes. Idiopathic CD4 
lymphocytopenia is defined by the Centers for Disease Control 
as an unexplained deficiency of circulating CD4 cells below 300 
cells/mm3 in the absence of HIV or other immunodeficiencies 
or treatments that might lead to a decrease in CD4 count, 
leading to opportunistic infections [14]. Causes for this 
puzzling syndrome still remain unclear, and treatment mainly 
involves treating and preventing opportunistic infections [15].

Conclusion
As advanced investigations are required to diagnose some 
immune deficiencies, high suspicion is needed to detect such 
rare causes of osteomyelitis. Even in immunocompetent hosts 
presenting with bone pain and osteolytic lesions, cryptococcal 
osteomyelitis should be included in the differential diagnosis 
and investigated with FNAC, fungal cultures, and further 
immunological assessments.

Clinical Message

Cryptococcosis is a rare differential diagnosis in patients presenting 
with multiple lytic bone lesions and respiratory symptoms, 
especially in immunocompromised.
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Parameter Value
Reference 

range

Total WBC count 5400 4000–11000

Neutrophils 71 39.4–72.6

Lymphocyte 20 21–51

Platelets 3.61 1.5–4.5

Hemoglobin 11.6 g/dL 14–17

Random blood sugar 108 mg/dL <140

Creatinine 0.7 mmoL/L 0.7–1.3

Urea 10.4 mmoL/L 6–24

Bilirubin 0.4 mg/dL 0.2–0.8

AST 25.9 U/L 8–33

ALT 16.6 U/L 7–56

ALP 257.8 U/L 44–147

ESR 90 mm/hr 0–15

CRP 4.5 mg/dL <1

CD4 (TH4) 14.7 24.48

Absolute 
CD4+Lymphocyte

75 500–1200

Urine analysis Negative

HIV Antibody Negative

WBC: White blood cell, AST: Aspartate aminotransferase, 
ALT: Alanine aminotransferase, ALP: Alkaline 

phosphatase, ESR: Erythrocyte sedimentation rate, CRP: 
C-reactive protein, HIV: Human immunodeficiency virus

Table 1: Investigation results.
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