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a b s t r a c t 

SARS-CoV-2 infection manifestation has great diversity and it becomes even greater while 

co-infection occurs or there is a serious underlying disease in an affected patient. In this 

case report, we present a case of a 71-year-old man who underwent a chest CT scan follow- 

ing the development of fever, weakness, and pulmonary symptoms. Chest CT scan showed 

segmental consolidation with centrilobular nodular infiltration, ground glass opacifications 

in the inferior segment of the left upper and lower lobes, and left lung pleural thickening 

which was atypical for either COVID-19 infection or pneumocystis carinii pneumonia but 

his SARS-CoV-2 PCR result was positive and he received COVID-19 treatment. His symptoms 

recurred after a few months with the same chest CT findings and subsequent bronchoalve- 

olar lavage revealed the presence of pneumocystis carinii infection. Consequently, he re- 

ceived cotrimoxazole which caused improvement in symptoms, nonetheless splenomegaly 

and anemia remained in his clinical and laboratory investigation. Accordingly, bone marrow 

study and flow cytometry was done and confirmed the previously undiagnosed hairy cell 

leukemia. This case accentuates the fact that when we face atypical clinical or paraclinical 

features in a COVID-19 patient, we should explore for coinfection or unknown underlying 

diseases. 
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Introduction 

The consequences of the rapidly evolving COVID-19 pandemic
do not require to be highlighted [ 1 ,2 ]. SARS-CoV-2 infection
has various clinical pictures and its presentation could be
more complex when there is co-infection or background of
serious illness. Moreover, given the uncertainty in the pre-
sentation of COVID-19 and the varying sensitivities of labora-
tory tests for SARS-CoV-2, other etiologies may be overlooked
when making a diagnosis of COVID-19 without a high degree
of suspicion [ 3 ]. 

Despite the high focus on COVID-19 in the clinical setting,
reports are emerging of missed or delayed treatments for dis-
eases that mimic COVID-19, such as pneumonia caused by
the fungus pneumocystis carinii [ 3 ]. Clinically, COVID-19 and
pneumocystis carinii pneumonia (PCP) may exhibit similar
features of dry cough and relatively normal chest ausculta-
tion. Common chest CT findings in both conditions include
thickening of the interlobular septa with ground-glass opaci-
ties [ 3 ,4 ]. 

On the other hand, malignancy is among the risk factors
which intensify the COVID-19 severity with higher rates of in-
tensive care, artificial mechanical ventilation, and even death
[ 2 ,5 ,6 ]. Hairy cell leukemia (HCL) is a rare and indolent tumor
of variable cytology and immunophenotype consisting of oval
nuclei and abundant cytoplasm with so-called hairy protru-
sions involving peripheral blood, bone marrow, and spleen [ 6 ].

Herein, we report a complicated case of coexisting COVID-
19 and pneumocystis carinii infection with an atypical chest
CT scan finding in a patient who was finally diagnosed with
underlying HCL. 

Case report 

A previously healthy 71-year-old man presented to a primary
care physician with fever, cough, and weakness during the
COVID-19 pandemic. The patient had been in his usual state of
health until 14 days before presentation when fever and cough
developed. During an evaluation by his physician, he was re-
portedly told that he had had acute sinusitis and had been pre-
scribed amoxicillin and acetaminophen which did not result
in symptoms abatement. After 10 days, he noted the develop-
ment of dyspnea at rest. Accordingly, the patient was referred
to the emergency department of our hospital for further as-
sessment. He was an ex-smoker but he did not use illicit drugs
or alcohol and he lived in an apartment with his wife. The pa-
tient reported that he did not receive any type of COVID-19
vaccine prior to his admission and had no known close con-
tact with COVID-19-infected patients. 

On examination, the temperature was 38.5 °C, the blood
pressure 110/75 mm Hg, the pulse 98 beats per minute, the res-
piratory rate 25 breaths per minute, and the oxygen saturation
92%, while the patient was breathing ambient air. The respira-
tory rate decreased to 22 breaths per minute and the oxygen
saturation improved to 96% with the administration of sup-
plemental oxygen through a nasal cannula at a rate of 4 liters
per minute. The body-mass index (the weight in kilograms di-
vided by the square of the height in meters) was 23. On chest
examination, mild retractions were noted in the supraclavic-
ular areas, inspiratory coarse crackles could be heard in the
left lung, the heart sounds were regular, with tachycardia but
no murmur, and spleen was palpable on abdominal exami-
nation. The rest of the systemic physical examinations were
otherwise unremarkable. 

In laboratory data, the white cell count was 1300 per cu-
bic millimeter (reference range: 4500-11,000, with 82% neu-
trophils, and 16% lymphocytes). Hemoglobin level was 11.1 gr
per deciliter (reference range: 13-17) and the platelet count
was 148,000 per cubic millimeter (reference range: 150,000-
400,000). The reverse transcription-polymerase chain reaction
(RT-PCR) test was positive, qualitative C-reactive protein titer
was high (3 + ), erythrocyte sedimentation rate was 84 millime-
ter per hour (reference range: 0-13), serum lactate dehydro-
genase was1478 unit per liter (reference range: 140-280) and
serum ferritin was 850 microgram per liter (reference range:
20-300). Other laboratory results were otherwise unremark-
able. 

Chest CT scan showed segmental consolidation with cen-
trilobular nodular infiltration, ground-glass opacifications in
the inferior segment of the left upper and lower lobes and left
lung pleural thickening ( Fig. 1 ). 

With the diagnosis of COVID-19 infection and superim-
posed bacterial pneumonia, the patient received intravenous
remdesivir and oral levofloxacin. He was discharged in rela-
tively stable condition 6 days after admission. 

After 4 months of discharge, he was brought to the emer-
gency department with persistent symptoms of dyspnea on
exertion, fatigue, cough, and lethargy. On arrival during the
current presentation, he had a respiratory rate of 24 breaths
per minute, and an oxygen saturation of 93% while he was
breathing ambient air. Auscultation of the lungs was notable
for coarse crackles in the middle of the left lung. Labora-
tory studies showed a leukocyte count of 1300 per cubic mil-
limeter (reference range, 4500-11,000 with 87% neutrophils),
hemoglobin 10 (g/dl) (reference range: 13-17), and platelet
count of 127,000 (reference range: 150,000-400,000). 

Repeated chest CT revealed the same finding as the previ-
ous imaging. Considering the persistence of the pathology, the
patient underwent bronchoscopy and bronchoalveolar lavage
(BAL), and the result for PCP PCR was positive. The HIV test
resulted in a negative. Subsequently, the patient received oral
co-trimoxazole for 14 days with a dramatic response to treat-
ment. The patient’s general condition improved, exertional
dyspnea resolved and oxygen saturation reached 95% while
the patient was breathing ambient air. 

The chest CT after treatment demonstrated consolidation
had been resolved and only fibrotic bands remained at the site
of the lesion ( Fig. 2 ). 

Despite the resolution of symptoms and chest CT find-
ings with the treatment of COVID-19 and PCP, his anemia and
splenomegaly (which was confirmed by ultrasonography) per-
sisted. To investigate the cause of these 2 phenomena, bone
marrow aspiration and biopsy (BM A/B), and flow cytometry
analysis were performed. BMA/B are shown in Fig. 3 below
and flow cytometry-reported immunophenotyping of bone
marrow with gating mononuclear region revealed cells which
are positive for CD11c, CD19, CD20, CD103, CD200, KAPPA, &
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Fig. 1 – Segmental consolidation with centrilobular nodular infiltration and ground glass opacifications in the posterior 
segment of left lower lobes. 

Fig. 2 – Resolving pattern of left upper lobe consolidation following treatment with co-trimoxazole. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FMC7. According to these results, the diagnosis of an under-
lying HCL was confirmed. Given hematology-oncology con-
sult, there was no therapeutic indication for the patient’s HCL
and he currently follows routine follow-up visits by hemato-
oncologist and is doing well without recurrence of symptoms.

Discussion 

COVID-19 infection solitarily has myriad manifestations and
complications which can make its diagnosis challenging and
this challenge will be more difficult when co-infection occurs
or there is an underlying disease that can affect the COVID-
19 infection disease course [ 7 ,8 ]. PCP infection in a COVID-19-
infected patient occurred either in the context of immunosup-
pression due to HIV infection or using long-term immunosup-
pressives like high-dose corticosteroids but we reported the
SARS-CoV-2 and PCP infection in an individual with a back-
ground of HCL which is for the first time to the best of our
knowledge [ 9 ]. 

Two pathophysiological pathways were presumed for the
development of PCP infection in this patient; one due to
COVID-19 infection itself and the other owing to HCL. 

Previous studies appeared that as numerous as 19% of pa-
tients with COVID-19 have co-infections [ 10 ]. In some cases,
a dysfunctional immune response occurs, leaving COVID-
19 patients vulnerable to lung coinfection. This dysregu-
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Fig. 3 – (A and B) Bone marrow biopsy and aspiration show some rather small atypical lymphoid like cells with open 

chromatin which consist of 25% of nucleated bone marrow cells (Hairy cell index: 25%), (C and D) immunohistochemical 
staining (IHC) indicates the aforementioned atypical cells are positive for CD10 and Annexin-A1, respectively, and also for 
CD20 and patchy DBA44 (not shown). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

lated immune response represents an immunosuppressive
stage after the pro-inflammatory stage characterized by a
sustained and significant reduction in peripheral lympho-
cyte counts [ 11 ]. Severe lymphocytopenia ( < 1000 cells/mm 

3 )
is one of the most important risk factors in most patients
with COVID-19 and PCP coinfection [ 12 ]. Our patient had an
absolute lymphocyte count of 200 at the beginning of the
visit, and despite COVID-19 treatment, the patient’s lympho-
cyte count remained low. However, this reduction in lympho-
cytes may pertain to COVID-19 or the patient’s underlying
malignancy. 

Infection is the most common cause of death in patients
with HCL. Bacterial, viral, fungal, and opportunistic infections
should be anticipated in all patients. Although the underlying
defect in HCL is usually a decrease in neutrophils and mono-
cytes, Patients with HCL have compromised immune systems
due to the disease’s effect on immune function [ 6 ,13 ]. The
resulting immunodeficiency could provide the basis for co-
infection with opportunistic infections in our case. 

Given the chest CT findings of COVID-19 and PCP, the most
common ones are bilateral, multifocal rounded, and periph-
eral ground-glass opacity [ 14 ,15 ]. 
Nevertheless, the findings of the chest CT in our patient
were in favor of unilateral lobar pneumonia, which is nei-
ther typical for COVID-19 nor PCP. For this reason and due to
the persistence of clinical symptoms and radiological abnor-
malities despite treatment and considering negative COVID-
19 PCR, bronchoscopy was planned to further evaluate the pa-
tient. Bronchoalveolar lavage fluid is still the gold standard
for PCP diagnosis but bronchoscopy to collect bronchoalve-
olar lavage samples is an invasive procedure that is not al-
ways easy in patients with severe hypoxia. Additional at-
tention should be paid to the procedure due to the risk of
aerosolization of SARS-CoV-2 [ 16 ]. In our case, obtaining a
bronchial alveolar lavage specimen led to the diagnosis of co-
infection with PCP, which was clinically improved following
effective treatment with cotrimoxazole. Eventually remaining
anemia, high level of ferritin, and the presence of unexplained
splenomegaly despite clinical improvement and CT imaging
led to bone marrow biopsy which established the diagnosis of
HCL. 

Finally, it merits consideration that there is increasing
recognition of PCP co-occurring with COVID-19, primarily
in immunocompromised individuals therefore, it is recom-
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mended to continue follow-up of COVID-19 patients after dis-
charge, especially in patients who do not have a favorable clin-
ical response or have abnormal imaging and laboratory find-
ings [ 10 ,15 ,16 ]. 

Conclusion 

This case presentation underscores the fact that when we
confront a patient affected by SARS-CoV-2 infection but with
associated unusual features in either chest CT or laboratory
data, investigate for coinfection (like PCP in our case) or un-
known underlying diseases (such as HCL in our case). As a re-
sult, with earlier detection of these associated diseases and
their management, the physicians could reduce disease se-
quels and provide more favorable outcomes for COVID-19 pa-
tients. 
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