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Abstract
Acute respiratory distress syndrome (ARDS) and pulmonary fibrosis (PF) are increasingly identified as
complications of coronavirus disease 2019 (COVID-19) infection, the latter being managed with
tapering dose glucocorticoids. Studies have shown improved outcomes with steroid use in this subset of
patients; however, the use of high doses of steroids predisposes these patients to develop various
complications such as opportunistic infections. The incidence of pulmonary cryptococcosis (PC) in patients
with post-COVID-19 PF is not known. Here, we discuss a middle-aged male, with no pulmonary
comorbidities, who developed PC secondary to the immunocompromised state from high-dose steroid use
for the management of post-COVID-19 PF.
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Introduction
More than two years into the pandemic, clinicians have begun encountering post-coronavirus disease 2019
(COVID-19) sequelae and long-term complications. Acute respiratory distress syndrome (ARDS) and
pulmonary fibrosis are emerging as a complication of COVID-19 pneumonia and pulmonary fibrosis (PF) is
estimated to be affecting one-third of hospitalized patients, although the exact incidence is not known [1].
Studies have shown rapid and marked improvement in the fibroproliferative phase of ARDS patients
managed with high-dose glucocorticoids [2]. However, the use of high-dose glucocorticoids places these
patients at a higher risk for opportunistic infections due to their immunocompromised state. Pulmonary
cryptococcosis (PC) is an opportunistic invasive mycosis common in immunocompromised patients,
presenting as dyspnea and cough [3]. Studies have shown opportunistic infections, such as pulmonary
aspergillosis, candida, and pneumocystis pneumonia, in critically ill patients with COVID-19. However, data
on the incidence of PC in this subset of patients is sparse [4]. We present a case of pulmonary cryptococcosis
complicating post-COVID-19 pulmonary fibrosis intending to highlight the rare post-COVID-19 sequelae.

This case was previously presented as a meeting abstract at the 2021 ACCP Chest annual meeting, October
17-20, 2021 [5]. The abstract was published in the proceeding's journal.

Case Presentation
A 62-year-old, lifelong non-smoker male was admitted to our facility with complaints of shortness of breath
and fever for a few days. He had an episode of syncope, prompting his emergency department visit. He
denied having a cough. His past medical history was significant for hypertension, chronic back pain,
gastroesophageal reflux disorder, benign prostatic hyperplasia, and pulmonary embolism 20 years ago.

An initial evaluation in the emergency department revealed new-onset acute hypoxic respiratory failure
secondary to multifocal COVID-19 pneumonia confirmed with COVID-19 polymerase chain reaction (PCR),
which was complicated by acute pulmonary embolism involving the right upper and bilateral lower lobe
pulmonary arteries. He was admitted to the intensive care unit and bi-level non-invasive positive pressure
ventilation (NIPPV) therapy was commenced. He was managed with intravenous remdesivir, ceftriaxone,
azithromycin, and a therapeutic dose of enoxaparin. He received intravenous dexamethasone 6 mg daily,
which was subsequently increased to once in six hours within 48 hours of admission due to the inability to
wean off the fraction of inspired oxygen (FiO2) on bilevel positive airway pressure (BiPAP). Steroids were
tapered gradually and discontinued at discharge. At the time of discharge, he was on 4L/min oxygen.

Three weeks after discharge, the patient presented to the emergency department with complaints
of worsening shortness of breath even at rest. On presentation, he was afebrile 98.5°F, tachycardic with a
heart rate of 114/min, a respiratory rate of 20/min, normotensive with a blood pressure of 126/62 mmHg,
and saturating 93% on 6L/min oxygen. He had bilateral crackles on chest auscultation. He did not have any
rhonchi or wheeze. The cardiovascular system examination was unremarkable.
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Initial investigations were notable for a white blood cell count of 8,300 cells per cubic ml (normal range-
4,500 to 11,000 WBCs per cubic ml), hemoglobin 10.0 gm/dL (normal range- 14gm/dL-18gm/dL), and platelet
count of 212,000 per cubic ml (normal range 150 per cubic ml - 375 per cubic ml). D-dimer was 0.86 (normal
range <0.59). Sodium 138 mmol/L (normal range -135 mmol/L- 145 mmol/L ), potassium 4.4 mmol/L (normal
range 3.6 mmol/L- 5.2 mmol/L), chloride 96 (normal range 98 mmol/L- 108 mmol/L), bicarbonate more than
40 mmol/L (normal range 21 mmol/L - 32 mmol/L), urea 26 mg/dL (normal range 4 mg/dL- 22 mg/dL), and
creatinine 0.9 mg/dL (normal range 0.6 mg/dL - 1.3 mg/dL ). Chest X-ray showed multifocal infiltrates are
unchanged (Figure 1). Arterial blood gas on 44% Fio2 showed a normal pH of 7.38, with hypoxia pO2 58 and
hypercarbia pCo2 65. COVID-19 PCR remained positive.

FIGURE 1: Antero-posterior view of chest X-ray demonstrating
multifocal pneumonia

The patient was initiated on intravenous linezolid, cefepime, and dexamethasone while continuing
apixaban. Chest CT without contrast revealed severe multifocal pneumonia with interval development of
bronchiectasis and extensive fibrotic changes (Figure 2). Worsening hypoxia led to the commencement of bi-
level non-invasive positive pressure ventilation (NIPPV) therapy. The patient was initiated on intravenous
methylprednisolone 125 mg every six hours in view of suspected post-COVID-19 pulmonary fibrosis. One
week following the initiation of methylprednisolone, the patient’s oxygen requirement still remained high
with difficulty weaning FiO2. Empiric antifungal treatment with voriconazole was started at 200 mg twice
daily as a fungal infection was suspected.
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FIGURE 2: Axial view of CT chest demonstrating severe multifocal
pneumonia with interval development of bronchiectasis

Fungal studies and serology were positive for cryptococcal antigen (Table 1) when treatment was changed to
intravenous fluconazole. Cerebrospinal fluids analysis was deferred since he had no neurological
manifestations. Of note, he did not have any other immunocompromise such as HIV, diabetes mellitus, or
end-stage renal disease. Methylprednisolone was continued for a total of two weeks, following which it was
tapered and discontinued.

Serology: Result:

Aspergillus antibody Negative

Blastomyces antibody and urinary antigen Negative

Histoplasma antibody and antigen Negative

Coccidiodes antibody and antigen Negative

Cryptococcal antibody Negative

Cryptococcal antigen Reactive Titer >1:8

TABLE 1: Serological investigations

The patient’s hospitalization was further complicated by critical illness myopathy, atrial fibrillation, flutter,
and acute diastolic congestive heart failure with severe pulmonary hypertension, which was appropriately
managed simultaneously.

The patient showed marked clinical improvement during the hospitalization and a repeat CT scan done 18
days after starting fluconazole showed interval improvement of multifocal infiltrates. He was advised to
continue fluconazole for six months with an interim follow-up with the pulmonary medicine clinic.
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Discussion
Post-COVID-19 manifestations are increasingly reported with evolving clinical data, with only 10.8% of
patients having no manifestations [6]. Fatigue was the most common symptom seen in about 72.8%; stroke,
pulmonary fibrosis, and myocarditis are some of the less frequently reported complications [1,7].
Dysregulated release of matrix metalloproteinases, epithelial injury, and fibroproliferation are all implicated
in the pathogenesis of post-infective pulmonary fibrosis [4]. Vascular dysfunction mediated through
vascular endothelial growth factors and cytokines like interleukin-6 and tumor necrosis factor-α has been
implicated to play a key role in the transformation of ARDS to fibrosis [4,8].

Several studies have been published studying the appropriate dosing for the treatment of COVID-19 ARDS
and the debate about low-dose versus high-dose dexamethasone has so far not reached a consensus [9-12].
Glucocorticoids are given widely to patients developing pulmonary fibrosis post-COVID-19 infection [13].
High-dose steroids used in the management of pulmonary fibrosis pose a serious risk of complications
related to immunosuppression and subsequent opportunistic infections such as pulmonary cryptococcosis
and pneumocystis pneumonia.

Cases of pulmonary cryptococcosis in immunocompromised patients are emerging with a few case reports
published. The risk factor predisposing our patient to the development of pulmonary cryptococcosis was
prolonged steroid use, in the setting of post-COVID pulmonary fibrosis. Other risk factors, such as poorly
controlled diabetes, cirrhosis, use of immunosuppressive drugs, and malignancy, have been reported [14].
Most patients with pulmonary cryptococcosis present with cough and dyspnea. Diagnosis entails
investigations such as cryptococcal antigen detection, bronchoalveolar lavage cultures showing cryptococcus
neoformans, or histopathology of the biopsy showing granuloma with encapsulated yeast [15]. CSF
microscopy or polymerase chain reaction may be positive in cryptococcal meningitis [16]. Our patient was
appropriately managed with fluconazole per the Infectious Diseases Society of America recommendation
[17], with which he had significant improvement. While prevention is not always possible, special attention
should be given to patients at risk for developing cryptococcosis, for timely identification, and intervention.

Conclusions
Our patient developed pulmonary cryptococcosis that was managed with fluconazole, which is the first-line
treatment, with significant clinical improvement. Our patient did not have CNS manifestations; however, if
he had exhibited signs and symptoms concerning for the same, amphotericin or flucytosine would have been
more appropriate in his management.
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Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Setianingrum F, Rautemaa-Richardson R, Denning DW: Pulmonary cryptococcosis: a review of pathobiology

and clinical aspects. Med Mycol. 2019, 57:133-50. 10.1093/mmy/myy086
2. Meduri GU, Belenchia JM, Estes RJ, Wunderink RG, el Torky M, Leeper KV Jr: Fibroproliferative phase of

ARDS. Clinical findings and effects of corticosteroids. Chest. 1991, 100:943-52. 10.1378/chest.100.4.943
3. Salehi M, Ahmadikia K, Badali H, Khodavaisy S: Opportunistic fungal infections in the epidemic area of

COVID-19: a clinical and diagnostic perspective from Iran. Mycopathologia. 2020, 185:607-11.
10.1007/s11046-020-00472-7

4. Tale S, Ghosh S, Meitei SP, Kolli M, Garbhapu AK, Pudi S: Post-COVID-19 pneumonia pulmonary fibrosis .
QJM. 2020, 113:837-8. 10.1093/qjmed/hcaa255

5. Isaac S, Pasha MA, Isaac S, Lal A, Kyei-Nimako E: Pulmonary cryptococcosis complicating post-COVID-19
pulmonary fibrosis. Chest. 2021, 160:A467. 10.1016/j.chest.2021.07.457

6. Kamal M, Abo Omirah M, Hussein A, Saeed H: Assessment and characterisation of post-COVID-19
manifestations. Int J Clin Pract. 2021, 75:e13746. 10.1111/ijcp.13746

7. Türktaş H, Oğuzülgen İK: Post-COVID-19 pulmonary sequelae: longterm follow-up and management
[Article in Turkish]. Tuberk Toraks. 2020, 68:419-29. 10.5578/tt.70353

8. Collins BF, Raghu G: Antifibrotic therapy for fibrotic lung disease beyond idiopathic pulmonary fibrosis . Eur
Respir Rev. 2019, 28:190022. 10.1183/16000617.0022-2019

9. Horby P, Lim WS, Emberson JR, et al.: Dexamethasone in hospitalized patients with COVID-19 . N Engl J
Med. 2021, 384:693-704. 10.1056/NEJMoa2021436

10. Tomazini BM, Maia IS, Cavalcanti AB, et al.: Effect of dexamethasone on days alive and ventilator-free in
patients with moderate or severe acute respiratory distress syndrome and COVID-19: the CoDEX

2023 Isaac et al. Cureus 15(3): e35660. DOI 10.7759/cureus.35660 4 of 5

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.1093/mmy/myy086
https://dx.doi.org/10.1093/mmy/myy086
https://dx.doi.org/10.1378/chest.100.4.943
https://dx.doi.org/10.1378/chest.100.4.943
https://dx.doi.org/10.1007/s11046-020-00472-7
https://dx.doi.org/10.1007/s11046-020-00472-7
https://dx.doi.org/10.1093/qjmed/hcaa255
https://dx.doi.org/10.1093/qjmed/hcaa255
https://dx.doi.org/10.1016/j.chest.2021.07.457
https://dx.doi.org/10.1016/j.chest.2021.07.457
https://dx.doi.org/10.1111/ijcp.13746
https://dx.doi.org/10.1111/ijcp.13746
https://dx.doi.org/10.5578/tt.70353
https://dx.doi.org/10.5578/tt.70353
https://dx.doi.org/10.1183/16000617.0022-2019
https://dx.doi.org/10.1183/16000617.0022-2019
https://dx.doi.org/10.1056/NEJMoa2021436
https://dx.doi.org/10.1056/NEJMoa2021436
https://dx.doi.org/10.1001/jama.2020.17021


randomized clinical trial. JAMA. 2020, 324:1307-16. 10.1001/jama.2020.17021
11. Munch MW, Myatra SN, Vijayaraghavan BK, et al.: Effect of 12 mg vs 6 mg of dexamethasone on the number

of days alive without life support in adults with COVID-19 and severe hypoxemia: the COVID steroid 2
randomized trial. JAMA. 2021, 326:1807-17. 10.1001/jama.2021.18295

12. Granholm A, Munch MW, Myatra SN, et al.: Dexamethasone 12 mg versus 6 mg for patients with COVID-19
and severe hypoxaemia: a pre-planned, secondary Bayesian analysis of the COVID STEROID 2 trial.
Intensive Care Med. 2022, 48:45-55. 10.1007/s00134-021-06573-1

13. Fraser E: Long term respiratory complications of covid-19 . BMJ. 2020, 370:m3001. 10.1136/bmj.m3001
14. Sharma S, Agrawal G, Das S: COVID-19-associated pulmonary cryptococcosis: a rare case presentation .

Indian J Crit Care Med. 2022, 26:129-32. 10.5005/jp-journals-10071-24084
15. Choi HS: Pulmonary cryptococcosis after recovery from COVID-19 in an immunocompetent patient: a rare

case report. Medicine (Baltimore). 2022, 101:e30143. 10.1097/MD.0000000000030143
16. Guidelines for the prevention and treatment of opportunistic infections in adults and adolescents with HIV .

(2021). https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-
opportunistic-infections/cryp....

17. Perfect JR, Dismukes WE, Dromer F, et al.: Clinical practice guidelines for the management of cryptococcal
disease: 2010 update by the Infectious Diseases Society of America. Clin Infect Dis. 2010, 50:291-322.
10.1086/649858

2023 Isaac et al. Cureus 15(3): e35660. DOI 10.7759/cureus.35660 5 of 5

https://dx.doi.org/10.1001/jama.2020.17021
https://dx.doi.org/10.1001/jama.2021.18295
https://dx.doi.org/10.1001/jama.2021.18295
https://dx.doi.org/10.1007/s00134-021-06573-1
https://dx.doi.org/10.1007/s00134-021-06573-1
https://dx.doi.org/10.1136/bmj.m3001
https://dx.doi.org/10.1136/bmj.m3001
https://dx.doi.org/10.5005/jp-journals-10071-24084
https://dx.doi.org/10.5005/jp-journals-10071-24084
https://dx.doi.org/10.1097/MD.0000000000030143
https://dx.doi.org/10.1097/MD.0000000000030143
https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-opportunistic-infections/cryptococcosis
https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-opportunistic-infections/cryptococcosis
https://dx.doi.org/10.1086/649858
https://dx.doi.org/10.1086/649858

	Pulmonary Cryptococcosis and Pulmonary Fibrosis: A Complication of COVID-19 Pneumonia
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Antero-posterior view of chest X-ray demonstrating multifocal pneumonia
	FIGURE 2: Axial view of CT chest demonstrating severe multifocal pneumonia with interval development of bronchiectasis
	TABLE 1: Serological investigations

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


