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Background and Objective: People who are infected with Human Immunodeficiency Viruses 

(HIV) are more prone to opportunistic fungal infections than other patients. The immune system of 

these patients becomes weaker when they are also infected with Coronavirus disease (COVID-19). 

Involvement of the central nervous system caused by fungal infections in these patients is of concern 

and fatal if diagnosed late. The aim of this research is to investigate a woman with COVID-19 and 

HIV who was diagnosed with cryptococcal meningitis. 

Case Report: The patient is a 53-year-old woman who complained of severe headache and nausea 

after infection with COVID-19. White blood cells, erythrocyte sedimentation rate, lymphocyte, 

creatinine, aspartate aminotransferase, alanine aminotransferase and blood urea nitrogen were 

increased compared to the standard level. Cerebrospinal fluid testing showed that glucose was lower 

and protein was higher than normal. Microscopic examination, staining and culture of cerebrospinal 

fluid deposits showed the presence of double wall yeasts similar to Cryptococcus. The patient was 

positive for COVID-19 and HIV. The level of CD4 (cluster of differentiation 4) was lower than the 

standard. The patient was treated with amphotericin B at a dose of 100 mg for two weeks and was 

discharged from the hospital after the conditions were stabilized. 

Conclusion: Cryptococcal meningitis can often occur in immunosuppressive conditions such as HIV. 

Therefore, quick follow-up, diagnosis and treatment should be considered in these patients. 
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Introduction 

Patients with Coronavirus disease (COVID-19) are susceptible to opportunistic fungal infections (1, 2). 

The prevalence of co-infection with COVID-19 and fungal infections has been reported in different  

studies as 5-5.8% and in some others up to 26.3% (3-5). Cryptococcus enters the lung through inhalation 

and its most common clinical form is meningitis (6,7). The results of a study by Ramezanzadeh et al. showed 

that in the analysis of the cerebrospinal fluid of a patient recovered from COVID-19, Cryptococcus 

neoformans infection was observed (8). In a study by da Rocha et al., cryptococcal meningitis was 

introduced in a patient recovered from COVID-19 (9). Choi reported a case of pulmonary cryptococcosis  

in a patient recovered from COVID-19 (10). In a study conducted by Sierpień et al., the coexistence of 

COVID-19 and infection with Cryptococcus neoformans was reported in a patient with Human 

Immunodeficiency Virus (HIV) (11). 

Patients with HIV disease face life-threatening conditions due to difficult access to hospitals during the 

epidemic, as well as delay in identifying HIV disease or other co-morbidities. The difficult management of 

this disease, during the time of limited access to the hospital, is a serious challenge for the treatment of 

patients with HIV who refer late. Therefore, early and timely diagnosis of HIV is necessary to start early 

treatment and prevent further progression of the disease. Protection and follow-up of patients with HIV due 

to weak immune system is important, especially during the COVID-19 epidemic (12, 13). The aim of this 

research is to present the history of an HIV positive patient who was simultaneously infected with COVID-

19 and cryptococcal meningitis. 

Case Report 

This case was approved by the Ethics Committee of Babol University of Medical Sciences with  

code IR.MUBABOL.HRI.REC.1401.079. The patient is a 53-year-old married woman living in Babol, 

northern Iran. Clinical symptoms and the reason for the patient to visit the family physician were 

complaining of severe tension headache (the headache was not throbbing and the severe tension caused by 

the headache was felt all around the patient's head), the pain was generalized (headache occurred in both 

cerebral hemispheres) and it was continuous and was accompanied with nausea. After the examination, the 

family physician referred the patient to a neurologist in the hospital. In addition to headache and nausea, the 

clinical and visual symptoms seen by the emergency specialist were photophobia with blurred vision. Drug 

and food poisoning were not diagnosed in the patient. Therefore, the patient was hospitalized and treated 

for 21 days after the diagnosis of an emergency department doctor. The mentioned patient had been admitted 

to another medical center six months before coming to this hospital due to fever, chills, mild headache and 

shortness of breath. During the hospitalization period in the neurology department, the patient had 

completely lost the ability to speak and see. Severe headache, confusion, drowsiness and decreased 

consciousness without going into coma, unwanted and aimless movements and self-harm were observed in 

the patient. During the course of the disease, white blood cells decreased from 30,000 cells/μl (6 months 

before referral) to 8,200 cells/μl and finally increased to 14,700 cells/μl which was above the standard level. 

Erythrocyte sedimentation rate, lymphocyte level, creatinine, aspartate aminotransferase, alanine 

aminotransferase and blood urea nitrogen increased compared to the standard level. A decrease in 

hemoglobin, neutrophils, mean level of red blood cells and platelets was visible compared to the standard 

level (Table 1). 
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Table 1. The results of the patient's tests six months before the visit and during the visit and 

diagnosis 

Test 
Six months 

before referral 

2 months 

after referral 

4 months 

after referral 
Standard 

White blood cells (cells/µL)* 30000 8200 14700 4000-10500 

Hemoglobin (g/dL)* 9.6 3.62 9.4 11.6-15 

Erythrocyte Sedimentation 

Rate (mm/hr)* 
80 85 - 0-20 

Lymphocyte (cells/µL)* 60% 60% - 20-40% 

Neutrophils (cells/µL)* 40% 40% - 50-70% 

Platelets (cells/µL)* - 349000 160000 150000-450000 

Activated protein C (mg/dL)* - 15 15 
<6 negative, 

>6 positive 

Creatinine (mg/dL)* - 1.1 2.9 0.1-6.3 

Mean red blood cell volume 

(g/dL)* 
- 78.5 2.3 79-98 

Aspartate aminotransferase 

(U/L)* 
- 23 47 <31 

Alanine Aminotransferase 

(U/L)* 
- 21 59 <31 

Sodium (mEq/L)* - 129 134 131-146 

Potassium (mEq/L)* - 4.5 4.2 3.6-5.1 

Blood urea nitrogen (mg/dL)* - 76 71 8-23 

*Cells per microliter (cells/µL), Grams per deciliter (g/dL), Millimeters per hour (mm/hr), Cluster of Differentiation 4 

(CD4), Milligrams per deciliter (mg/dL), Units per liter (U/L), Milliequivalents per liter (mEq/L) 

 

 

In the electrocardiogram of the patient's heart, axis deviation to the right and complete left bundle branch 

block flow were observed. The results of computed tomography of the chest showed ground-glass opacity 

in both sides of the lung (Figure 1). In computed tomography of the brain, a calcified pilar cyst was seen in 

the subcutaneous tissue in the left posterior occipital. According to neurological clinical symptoms, 

examination of cerebrospinal fluid was done for the possibility of microbial and neurological diseases. The 

results of the cerebrospinal fluid test showed that the glucose level was 15 mg/dL (lower than the standard 

limit of 50-80 mg/dL) and the protein level was 240 g/dL (higher than the standard limit of >50 g/dL). This 

in turn indicated infections or inflammatory processes in the cerebrospinal fluid. Microscopic examination 

of cerebrospinal fluid sediment showed the presence of double wall yeasts similar to Cryptococcus. In order 

to confirm the presence of this yeast, staining was done using India ink stain (Kimia Teb Gostar, Iran). 

Cryptococcus was seen in the form of single, double or multiple cocci with the appearance of bright particles 

in the dark background. Between the dark cytoplasm of the yeast and the dark background of India ink stain, 

there was a light capsule of the yeast (14-16) (Figure 2). Cerebrospinal fluid sample was cultured based on 

fungal culture on a slide containing Sabouraud Chloramphenicol Dextrose Agar culture medium (CONDA, 

Spain) and placed at a temperature of 37 °C (8, 14). Colonies growing within 2 days were creamy, clear, 

phlegmatic and with consistency (Figure 3). Urea test of yeast sample was positive and germ tube test was 

negative (15-17). The performed tests diagnosed cryptococcal meningitis in the patient. 
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Figure 1. Chest computed tomography results and ground glass opacity view in the lung 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Microscopic view of Cryptococcus yeast by Indian ink staining method and light capsule on 

a dark slide background (microscope lens power: 40X). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Fungal culture on slide, containing Sabouraud Chloramphenicol Dextrose Agar culture 

medium and Cryptococcus growth (swab was placed instead of U-shaped tube. The wet cotton was placed in the 

plate to provide moisture). 
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The diagnosis of COVID-19 was performed using a nasopharyngeal swab sample (B gene ribonucleic 

acid extraction kit, Iran) and by real-time polymerase chain reaction (real-time PCR) method (COVITECH 

PCR kit, Iran) and it was diagnosed as positive. Color Doppler sonography of the temporal artery showed a 

standard condition in the artery. Hepatitis C (Pishtazteb Antibody Diagnostic Kit, Iran) and HIV (Pishtazteb 

Antigen/Antibody Diagnostic Kit, Iran) test were performed by enzyme-linked immunosorbent assay 

method. Hepatitis C was negative and HIV was positive in the patient. The patient did not know that she 

was infected with HIV, and she was tested for HIV and was referred to measure the level of CD4 (cluster 

of differentiation 4) for the first time. At the time of HIV infection, the CD4 level was 138 cells/µL (lower 

than the standard >200 cells/µL). Medications prescribed to the patient include amphotericin B (100 mg, 

every 24 hours for 14 days), flucytosine (500 mg, every 6 hours for 14 days), fluconazole (800 mg, every 

24 hours for 14 days), vancomycin (1000 mg, every 6-8 hours for 10 days) with acyclovir (800 mg, every 6 

hours for 5 days), cotrimoxazole (400 mg sulfamethoxazole/80 mg trimethoprim, two tablets every 12 hours 

for 10 day), Apotel (1 g Apotel in 100 ml of normal saline solution, every 6 hours for the period considered 

by the doctor during hospitalization), dexamethasone (0.75 to 9 mg, every 6 hours or 12 hours for the period 

considered by the doctor during hospitalization), pethidine (50 mg/ml, every 3 to 4 hours depending on the 

intensity of pain), Depakene (200 mg, every 24 hours for the period considered by the doctor during 

hospitalization and after that), ondansetron (8 mg, every 8 hours for 1 to 2 days), aspirin (80 mg, every 4 

hours or 6 hours for the period considered by the doctor during hospitalization and thereafter), atorvastatin 

(20 mg, every 24 hours for the period considered by the doctor during hospitalization and after that), 

pantoprazole (40 mg, every 24 hours for 28 days) and lorazepam (2 mg, every 24 hours for the period 

considered by the doctor during hospitalization and after that). Finally, the patient was discharged from the 

hospital after her conditions became stable. 

Discussion 

In this study, the cerebrospinal fluid was positive for the presence of Cryptococcus. The patient was 

treated with the diagnosis of cryptococcal meningitis and then with COVID-19. After that, the patient  

was diagnosed as HIV positive. Invasive fungi are widely distributed in nature and cause allergies, surface 

contamination and invasive infections (18-20). Soares et al. showed that infection with COVID-19 is 

associated with severe headache, fatigue, and pain in the head/neck region (21). Keyhanian et al. also 

reported that COVID-19 infection is associated with neuromuscular-skeletal manifestations and 

photophobia. Neuro-immunological mechanisms underlie the involvement of the nervous system and 

skeletal muscles (22). There are different evidences of fungal and COVID-19 co-infection based on 

anatomical localization such as rhinocerebral, pulmonary, skin, digestive, diffuse and miscellaneous  

(23, 24). 

Zhang et al. reported that 7.69% of patients with COVID-19 simultaneously developed a secondary 

fungal infection. Patients with critical conditions, underlying diseases and weakened immune system who 

receive invasive mechanical ventilation and endovascular devices are at higher risk and mortality (25). 

White et al. also showed that of 135 patients with COVID-19, 14.1% of patients had Aspergillus and 12.6% 

had other yeast infections. The mortality rate after using antifungal treatment was 38.5%, compared to 90% 

of patients who did not receive antifungal treatment. Concomitant fungal infection with respiratory viral 

infections can be easily treated if accurate and early diagnostic criteria are implemented. In our study, the 

patient recovered and was discharged from the hospital in a stable condition due to prompt diagnosis and 

appropriate treatment (26). 
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Immunosuppressive drugs as part of treatment for COVID-19 (such as tocilizumab or corticosteroids) 

increase the risk of developing opportunistic infections. Alegre-González et al. presented a case of a patient 

with concurrent cryptococcal pneumonia with COVID-19. But unlike our study, the patient did not have 

immunosuppressive disease and their patient died. Cryptococcus can colonize the respiratory tract in 

immunocompromised individuals without causing disease. Unlike the patient examined in our study, this 

patient did not have any neurological symptoms. This phenomenon was probably due to the high degree of 

immunosuppression in the HIV positive patient in our study (27). Karnik et al. also reported a case of a 

patient with disseminated Cryptococcus neoformans infection with meningoencephalitis in a patient with 

severe COVID-19 under long-term glucocorticoid administration (28). It is common to prescribe 

amphotericin and fluconazole to treat these patients. In our study, the patient was treated with amphotericin 

and fluconazole. Nevertheless, the treatment management protocol also depends on the immune status of 

the host, the severity of the infection, and the presence of extrapulmonary involvement and is different in 

different patients (7). 

Mehta et al. reported 11 cases of COVID-19 among 291 HIV positive patients. In infected people, the 

mean number of lymphocytes was 103×0.3 cells/µL. The mean CD4 before COVID-19 was 298 cells/µL, 

but at admission, it decreased to less than 200 cells/µL (29). In the present study, CD4 was 138 c/μl and the 

level of lymphocytes was 60% c/μl. Therefore, the delay in definitive diagnosis, lack of appropriate and 

timely treatment, and the presence of various underlying diseases can be the cause of a weak immune system 

and mortality in these patients (29). In the present study, a patient with HIV who was suffering from 

cryptococcal meningitis and COVID-19 was treated and was discharged from the hospital after her condition 

stabilized and improved. Fighting with cryptococcal meningitis can be possible in its early stages. Prompt 

diagnosis and regular monitoring of immunocompromised patients can prevent fungal infection. 

Cryptococcal meningitis often occurs in immunosuppressive conditions such as HIV infection. Since 

this patient had no complaints of clinical symptoms that could help diagnose HIV infection before the onset 

of COVID-19, more studies are needed to investigate the relationship between COVID-19, cryptococcal 

meningitis, and immunosuppressive conditions in HIV positive patients.  
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