
Introduction: Coronavirus Infectious Disease 19 (COVID-19) represents the infection caused by Severe Acute Respiratory Syndrome 

Coronavirus 2 (SARS-CoV-2). Today is know that the invasive fungal infections (IFIs) are a non-negligible complication of COVID-19, 

especially among critically ill patients, and are also associated with a significantly higher mortality.

The most common IFIs that cause severe complication during COVID-19 are invasive candidiasis, pulmonary aspergillosis and mucormycosis. 

Literature data highlight that other IFIs, such as Pneumocystis jirovecii pneumonia (PJP), are only sporadically reported, and mostly in patients 

with concomitant HIV infection or in solid-organ transplant recipients. In the present work we conducted a case-control study to identify the 

risk factors for PJP in HIV-negative patients hospitalized for COVID-19 at Federico II University Hospital in Naples, Italy.

Materials and Methods: Retrospectively have been evaluated the clinical data of all

the patients admitted for COVID-19 at the Infectious Disease Operative Complex Unit

and Intensive Care Unit of the Federico II University Hospital from 1 November 2021

to 30 September 2022 and who were then diagnosed with PJP during the hospital stay.

The cases of PJP were matched with controls, selected among patients admitted for

COVID-19 in the same period who did not receive a diagnosis of PJP, with a 1:2 ratio,

based on age ± 10 years, solid-organ transplantation (SOT), hematological

malignancies, and in the setting of PJP development (ICU vs. non-ICU).

The diagnosis of PJP was considered “proven” if P. jirovecii was detected with a direct

immunofluorescence assay (DFA) on respiratory samples (Figure 1).

Results: 54 patients (18 cases and 36 matched controls) have

been enrolled from a total of 380 patients admitted during the 

study period (14%). Among 18 cases of PJP, 16 were diagnosed 

as “proven”, of which 10 were diagnosed with DFA on BAL, 

while 6 were diagnosed with DFA from nonbronchoscopic-

obtained lower respiratory tract samples (bronchial aspiration or 

mini-BAL).

Seven of the eighteen cases were immunocompromised, of 

which five (27.8%) suffered from hematologic conditions and 

two (11%) were SOT recipients, while the other patients had no 

previous immunological impairment. Nine out of eighteen cases 

of PJP required ICU admission; among them, four were 

diagnosed before ICU admission and five during the ICU stay.

Patients with PJP had significantly lower median lymphocyte 

values (540 vs. 780 cells/mm3, p = 0.033), longer COVID-19 

disease duration (25 vs.16 days, p = 0.014), a higher cumulative 

dose of steroid received (178.5 vs.78 mg, p = 0.026), higher 

CRP values (14.4 vs. 6.3 mg/dL, p = 0.005), and a lower SARS-

CoV-2 vaccination rather than the controls (7 patients with at 

least one dose vs. 26 patients with no history of vaccination, p = 

0.029) (Table 1).

Conclusions: According to our results, despite that we could not find any particular subgroup of COVID-19 patients at high risk of PJP 

development, we can say that PJP can occur in any COVID-19 patient who received corticosteroids for at least 2 weeks, regardless of previous 

immunological status (immunosoppressive conditions).

Nevertheless, the present study has some limitations: the retrospective design; the small number of subjects involved given the rarity of the

disease; data collection from a single center in a limited period of time; and maybe potential selection bias.

All together these findings however strongly suggest a need for greater attention to potential risk factors for P. jirovecii development in COVID-

19 patients.

Viceconte et al. Journal of Fungi (2023)

Figure 1: DFA from bronchoalveolar lavage fluid, showing 

a typical PJP cyst exhibiting apple-green fluorescence
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Table 1: Overall demographic and clinical characteristics of the 

population, group comparison, and univariate and multivariate analysis.
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