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Non-HIV and Immunocompetent
Patient with COVID-19 and
Severe Pneumocystis jirovecii
Pneumonia Co-Infection

Songsong Yu, Tiecheng Yang

Pneumocystis jirovecii pneumonia is an opportunistic
infection that affects HIV-infected and immunocompro-
mised persons and rarely affects immunocompetent
patients. However, after the advent of the COVID-19
pandemic, some COVID-19 patients without immuno-
compromise or HIV were infected with P. jirovecii. Clini-
cal manifestations were atypical, easily misdiagnosed,
and rapidly progressive, and the prognosis was poor.

Pneumocystis jirovecii pneumonia (PJP) is an op-
portunistic infection that usually affects immu-
nocompromised patients, most commonly those with
HIV infection (1). PJP in immunocompetent persons
is extremely rare (2), particularly among middle-aged
persons. Currently, the number of non-HIV patients
with PJP is rapidly increasing because of organ trans-
plantation, improvements in diagnosis and treatment
of autoimmune diseases, and use of immunosup-
pressive drugs (including corticosteroids or immu-
nomodulatory monoclonal antibodies). The mortality
rate for patients with PJP but not HIV is significantly
higher than for those with HIV (up to 30%) (3).

Since 2019, COVID-19 infection has become a
threat to human health, damaging the epithelial barrier
of the airway and inducing abnormal immune respons-
es, which in turn leads to deregulation of the immune
system. Therefore, #19% of patients with COVID-19
experience pulmonary coinfections (4). We report the
case of an immunocompetent woman in China who
was co-infected with COVID-19 and P. jirovecii.

The Case
On June 25, 2023, a 52-year-old woman visited the
emergency department of Beijing Shijitan Hospital,
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Capital Medical University (Beijing, China), with
an 8-day history of fever (maximum 39.5°C) ac-
companied by weakness and anorexia and a 5-day
history of cough with expectoration. Until 5 days
before admission, she had not experienced cough-
ing, expectoration, chills, vomiting, sore throat, or
shortness of breath. Results of influenza A/B virus
antigen and COVID-19 testing were negative. Labo-
ratory findings were peripheral leukocyte count 5.25
x 10° cells/L (85.5% neutrophils, 8.9% lymphocytes)
and C-reactive protein level 118.03 mg/L. Chest
computed tomography (CT) scan indicated blurred
bronchial vascular bundles in bilateral lungs with
multiple tree-in-bud signs, multiple ground-glass
shadows, and subpleural consolidation (Figure 1).
After receiving intravenous moxifloxacin (0.4 g/d
for 3 days), the patient still had high fever, and chest
CT scan showed substantially increased bilateral
tree-in-bud signs, ground-glass shadows, and sub-
pleural consolidation in lungs (Figure 2). She had no
relevant medical history.

At admission, physical examination revealed
rough breathing sounds. Peripheral leukocyte count
was 4.35 x 10° cells/L (89.1% neutrophils, 8.9% lym-
phocytes, 1.6% monocytes), and C-reactive protein
level was 199.96 mg/L. Serum alanine aminotransfer-
ase was 61 U/L, aspartate aminotransferase 65 U/L,
lactate dehydrogenase 283 U/L, albumin 33.6 g/L,
and plasma D-dimer 2,902 ng/mL. Arterial blood gas
indicated a pH of 7.46, partial pressure of CO, (pCo,)
35 mm Hg, and partial pressure of O, (pO,) 78 mm
Hg (fraction of inspired O, [FiO,] 29%). Results were
negative for serum mycobacterium tuberculosis anti-
body, Epstein-Barr virus capsid IgM, cytomegalovi-
rus IgM, galactomannan and 1,3-pB-d-glucan, serum
IgE, antinuclear antibody, antineutrophilic cytoplas-
mic antibody, and tumor markers. Blood and sputum
culture results were unremarkable.
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After admission, the patient received moxi-
floxacin and piperacillin/tazobactam, but her fever
remained (maximum 40.7°C), accompanied by loss
of appetite, aggravated weakness, and shortness of
breath after activity. On hospitalization day 7, arterial
blood gas indicated pH 7.45, pCO, 46 mm Hg, and
pO, 59 mm Hg (FiO, 41%). Chest CT scan showed bi-
lateral blurred bronchovascular bundles, interlobular
thickening, and subpleural small-band ground-glass
changes in the lungs with increased bilateral pleural
effusion (Figure 3).

Culture of bronchalveolar lavage fluid (BALF)
from the basal segment of the lower left lung revealed
no bacteria and fungi. However, metagenomic next-
generation sequencing (mNGS) of BALF detected P.
jirovecii (222 sequences), Candida albicans (2,393 se-
quences), and SARS-CoV-2 (37 sequences). Periph-
eral T-lymphocyte subsets included 80/pL CD4+ and
196/pL CD8+ T cells. The diagnosis was COVID-19
with severe P. jirovecii co-infection.

On hospital day 8, antimicrobial treatment com-
prised oral sulfamethoxazole/ trimethoprim (0.8 g/160
mg every 8 h), intravenous caspofungin (70 mg on the
first day, then 50 mg/d), and prednisone acetate (40
mg every 12 h for 5 days, 40 mg/d for 5 days, then
20 mg/d for 11 days). Concomitant treatments were
intravenous human immunoglobulin, nutritional
support, and noninvasive ventilator transnasal high-
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flow oxygen therapy. On day 2 after treatment, the
patient’s fever abated; on day 3, shortness of breath
resolved. On day 17, arterial blood gas indicated pH
of 7.46, pCO, 40 mm Hg, and pO, 127 mm Hg (FiO,
29%). Chest CT scan indicated that all lung lesions
were absorbed bilaterally (Figure 4), and peripheral
T-lymphocyte subsets comprised 561/pL CD4+ and
514/pL CD8+ T cells.

Conclusions

Patients with COVID-19 who are older, have comor-
bidities, and are unvaccinated are susceptible to op-
portunistic infections such as aspergillus, candidia-
sis, and tuberculosis (5). Only a few cases have been
reported in which immunosuppressed patients with
moderate-to-severe COVID-19 pneumonia were co-
infected with P. jirovecii (5). The prevalence of P. jir-
ovecii infection in non-HIV patients (37 cases/1,000
patients) was significantly higher during the CO-
VID-19 pandemic than before (13.1 cases/1,000 pa-
tients) (6). Moreover, before the pandemic, the mor-
tality rate for non-HIV patients infected with PJP was
higher (=35%-50%) (7).

The prevalence of P. jirovecii colonization in im-
munocompetent persons varies. J.S. Kang found that
34.3% of patients with PJP had a history of COVID-19
and that 25.7% did not have underlying immunosup-
pressive conditions (6). The JiroCOVID study found

Figure 1. Chest computed
tomography scans of
immunocompetent patient in
China who was co-infected

with COVID-19 and non-HIV
severe Pneumocystis jirovecii
pneumonia, performed on June
22, 2023. Images show bronchial
vascular bundles blurred in
bilateral lungs with multiple tree-
in-bud signs, multiple ground-
glass shadows, and bilateral
subpleural consolidation.
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Figure 2. Chest computed
tomography scans of
immunocompetent patient in
China who was co-infected
with COVID-19 and non-HIV
severe Pneumocystis jirovecii
pneumonia, performed on June
25, 2023. Images show multiple
tree-in-bud signs, ground-glass
shadows, and substantially
increased bilateral subpleural
consolidation in the lungs.

that the prevalence of P. jirovecii colonization and
infection was extremely low in immunocompetent
patients, only 1.7% (8). Gentile et al. found that all
but 1 patient with COVID-19 had no underlying im-
munosuppressive conditions or other risk factors for
PJP infection (9). Thus, P. jirovecii infection is easily
overlooked in patients without immunocompromise.

After patients are infected with COVID-19, the
virus attacks the lymphocyte immune system, result-

ing in decreased CD4+ and CD8+ T-cell counts. The
probability of opportunistic infection greatly increas-
es when the CD4* T-cell count is <200/pL (3). CO-
VID-19 damages the epithelial barrier and induces an
abnormal immune response resulting from immune
system dysregulation (6). Unlike the patients report-
ed by Gentile et al., who received treatment with cor-
ticosteroids for COVID-19 pneumonia, the patient we
report had no other risk factors.

Figure 3. Chest computed
tomography scans of
immunocompetent patient in
China who was co-infected
with COVID-19 and non-HIV
severe Pneumocystis jirovecii
pneumonia, performed on
June 30, 2023. Images show
blurred bronchovascular
bundles, interlobular thickening,
and subpleural small-band

of ground-glass changes in
bilateral lungs, with increased
bilateral pleural effusion.
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Figure 4. Chest computed
tomography scans of
immunocompetent patient in
China who was co-infected
with COVID-19 and non-HIV
severe Pneumocystis jirovecii
pneumonia, performed on July
17, 2023. All lung lesions were
absorbed bilaterally.

In China, only 4 patients with COVID-19
have been reported to be co-infected with PJP, in-
cluding 2 patients with HIV infection and 2 older
patients with chronic pulmonary diseases (10,11).
COVID-19 co-infection with PJP has not been re-
ported among patients who were immunocom-
petent and had no comorbidities. Although tests
for COVID-19 returned negative results several
times for the patient we report, we found SARS-
CoV-2 RNA in BALF. Meanwhile, the peripheral
T-cell count decreased to 80/pL, suggesting that
the immune system was attacked by COVID-19.
Therefore, for patients with atypical imaging
manifestations, clinicians should search for op-
portunistic pathogens.

P. jirovecii is a fungus for which rates of coloniza-
tion in the respiratory tract are low and is difficult to
grow in vitro; therefore, it is difficult to detect through
sputum cultures. B-d-glucan testing is considered an
assistive method for diagnosis; sensitivity is 94% for
HIV patients and 86 % for non-HIV patients, and spec-
ificity is 83% for both groups of patients (12). Detec-
tion of P. jirovecii in BALF is considered the standard
for PJP diagnosis.

Although Candida was detected in BALF from
this patient, according to the 2016 guidelines of the
Infectious Diseases Society of America, Candida iso-
lated from the respiratory tract is primarily consid-
ered colonization (13). Therefore, we considered Can-
dida colonization a possibility.
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In the patient we report, the clinical manifesta-
tions of the disease in the early stages were atypical
and could be easily misdiagnosed. Furthermore,
SARS-CoV-2 tests conducted on nasopharyngeal
swab samples and by sputum cultures yielded
negative results. Fortunately, BALF testing using
mNGS provided timely evidence for clinical diag-
nosis and treatment.

For patients with COVID-19 who are immu-
nocompetent and not HIV infected but show per-
sistently high fever and atypical viral or bacterial
pneumonia on chest CT scan, clinicians should be
highly vigilant of the possibility of PJP. Aggressive
BALF and mNGS testing may help achieve a defini-
tive diagnosis.
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Mycobacterium
marinum Infection
after Iguana Bite
in Costa Rica

Zoonotic infections associated with animal
bite injuries are common and can result in
severe illness. Approximately 5 million ani-
mal bites occur annually in North America,
and 10 million injuries occur globally from
dog bites alone. Pathogens causing infec-
tions after dog or cat bites are well de-
scribed; pathogens from other animal bites
are less well defined, although their oral mi-
crobiota are known.

In this EID podcast, Dr. Niaz Banaei, a profes-
sor of pathology and medicine at Stanford
University in California, discusses Mycobac-
terium marinum infection after an iguana
bite in Costa Rica.

Visit our website to listen:
https:/ /bit.ly/3Jh2FSI
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