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Abstract

A 36‐year‐old male with diffuse large B‐cell lymphoma on maintenance rituximab

therapy presented to the emergency department with high fever and fatigue.

A chest X‐ray showed a lobar infiltrate, 40 days before admission the patient

suffered from a mild coronavirus disease 2019 (COVID‐19) infection and

fully recovered. PCR nasopharyngeal swab was negative for COVID‐19. Compre-

hensive biochemical, radiological, and pathological evaluation including 18‐

fluorodeoxyglucose positron emission tomography with computed tomography

and transbronchial lung biopsy found no pathogen or lymphoma recurrence.

Treatment for pneumonia with antibiotic and antifungal agents was nonbeneficial.

A diagnosis of secondary organizing pneumonia (OP) was made after pneumonia

migration and a rapid response to corticosteroids. OP secondary to a viral re-

spiratory infection has been well described. Raising awareness for post‐COVID‐19

OP has therapeutic and prognostic importance because those patients benefit from

steroid therapy. We believe the condition described here is underdiagnosed and

undertreated by doctors worldwide. Because of the ongoing global pandemic we

are now encountering a new kind of patient, patients that have recovered from

COVID‐19. We hope that this case may contribute to gaining more knowledge

about this growing patient population.
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1 | INTRODUCTION

Coronavirus disease 2019 (COVID‐19) is caused by severe acute

respiratory syndrome coronavirus 2 (SARS‑CoV‑2) and is re-

sponsible for over 38 million cases and 634 157 deaths in the

United States since January of 2020.1 Accumulating evidence

suggests that patients with hematological malignancies are more

likely to develop severe disease.2 Previous reports have sug-

gested that immunocompromised patients may develop pro-

longed and persistent COVID‐19 infection.3 Secondary

organizing pneumonia (OP), a form of diffuse interstitial lung

disease, is a unique condition associated with infections, systemic

inflammatory diseases, medications, solid or hematologic

malignancies.4,5 This rare condition is often under‐diagnosed

even by experienced clinicians, a fact that has important clinical

significance as many of these patients can benefit from corti-

costeroids treatment.6 Secondary OP has been described as a

consequence of severe COVID‐19 in several reports,7,8 and other

authors have suggest that this condition may be underdiagnosed

worldwide.9 We present a case of secondary OP after recovery

from mild COVID‐19 infection in a 36‐year‐old male with diffuse

large B‐cell lymphoma on maintenance rituximab treatment.
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2 | CASE PRESENTATION

A 36‐year‐old male with a history of diffuse large B‐cell lymphoma 2

years prior, presented to the emergency department with 7 days of

spiking fever, chills, fatigue, nausea, and abdominal discomfort.

He was married with two children, had a normal body index mass

of 26, did not smoke, drank alcohol only socially, and did not use

recreational drugs.

In 2018 follicular lymphoma with monoclonal plasma cell dif-

ferentiation was diagnosed by excisional lymph node biopsy. 18‐

Fluorodeoxyglucose (FDG) positron emission tomography (PET) with

computed tomography (CT) showed enlarged spleen with lympha-

denopathy above and below the diaphragm. The lymphoma was

classified as high risk and treated with RCHOP chemotherapy, after

6 cycles, a PET CT shows no evidence of 18F‐FDG–avid disease. The

patient was assigned to receive maintenance rituximab therapy for

the following 2 years. The lymphoma was in remission according to

regular hematologic follow‐up, including timely PET‐CT scans. He

had no other comorbidities.

Forty days before admission, the patient suffered from mild

COVID‐19 infection. The patient suffered from fatigue and high

fever, without shortness of breath or cough. A diagnosis of COVID19

was confirmed by a positive PCR swab test. He was completely

stable, with no need for oxygen support, he did not receive any

treatment other than antipyretic medication. His symptoms lasted for

7 days, and no hospitalization was required. According to local health

regulations, after resolution of symptoms and two negative PCR

swab tests, the patient was considered recovered. However, a small

amount of virus residual and pulmonary infiltration may have re-

mained after recovery, especially in an immunocompromised host.3,10

On admission patient's temperature was 39.3°C, blood pressure,

101/57mmHg; pulse, 88/min; respiratory rate, 16/min; and oxygen

saturation, 99% on room air. On physical examination, the patient

appeared weak, auscultation of the lungs revealed normal breath

sounds, an enlarged spleen was palpated, the remainder of the

physical examination was normal. Laboratory workup revealed ele-

vated CRP (7.62mg/dl) and slight lymphopenia (0.82 103/μl). White

blood count, Creatinine, and blood gas were normal. PCR nasophar-

yngeal swab test for SARS‐COV‐2 was negative, urine dipstick was

negative for leucocyte or nitrites. Chest X‐ray demonstrated minimal

opacity in the right upper lobe, blood and urine cultures were drawn.

A day later, point of care ultrasound revealed right lung consolidation,

a second lung X‐ray demonstrated right upper lobe infiltrate, and

treatment for community‐acquired pneumonia with ceftriaxone was

initiated. Nasal swab PCR for Mycoplasma pneumoniae, Chlamydia

pneumoniae, Adeno virus and other respiratory infections were ne-

gative as well as Legionella pneumophila urinary antigen test.

On Day 3 of admission, the patient continued with symptoms of

fatigue, but no dyspnea was present, his fever was 38.9°C, doxycy-

cline therapy was added for atypical pathogens coverage (e.g., cox-

iella burnetii, mycoplasma pneumonia). Serological testing for

Q fever, Brucella, Rickettsia conori, Rickettsia typhi and PCR tests for

EBV and CMV were negative. Urine, sputum, aerobic and anaerobic

blood culture were taken daily and showed no growth. Sputum

samples were negative for mycobacterium, a serum antigen enzyme‐

linked immunosorbent assay (ELISA) for galactomannan was negative,

stool sample showed no evidence of bacterial or parasite PCR.

On Day 6 of admission, the patient continued with symptoms of

fatigue and high fever without improvement, his oxygen saturation

was 95% in ambient air. Chest, abdomen and pelvic CT scan was

performed to search for focus of infection, it showed extensive right

pulmonary infiltrates and enlarged spleen, empirical treatment with

Piperacillin/Tazobactam and Voriconazole for fungal coverage was

initiated. Treatment with Piperacillin/Tazobactam did not show any

clinical response, and after 4 days the treatment was switched to

Levofloxacin, however, the patient remained weak with high fever.

On Day 7, a bronchoscopy with a transbronchial lung biopsy was

performed, the specimen was negative for Tuberculosis, Nocardia,

Legionella, or other bacteria. ELISA for galactomannan was negative

as well as other fungal infections. Pathologic tissue examinations

revealed reactive bronchial epithelial cells, goblet cells, macrophages

and mixed inflammatory cells. Atypical cells, fungi organisms or

Pneumocystis carinii bacterial colonies were not seen, CMV

immunostaining was negative.

Candida albicans was isolated from the bronchoalveolar lavage

(B.A.L), no significance was attached to this finding because the

patient was clinically stable. The bronchoalveolar‐lavage (B.A.L)

specimen was positive for COVID‐19, SARS‐CoV‐2 RT‐PCR cycle

threshold (Ct) values were 26 for E gene and 28.2 for N gene.

On Day 13 chest X‐ray showed bilateral interstitial infiltrates

with resolution of the right upper lobe opacity (Figure 1). Rheuma-

tological autoantibody panel was negative. Working diagnosis at that

point was COVID‐19 syndrome, so antibiotic and antifungal treat-

ment was stopped and treatment with corticosteroids was initiated,

after two doses of corticosteroids his clinical condition improved, and

the fever abated.

On Day 15 a whole body 18F‐FDG PET/CT revealed extensive

pulmonary infiltrates with increased uptake on the entire left lung

and right lung base (Figure 2). A hypodense lesion in the spleen, likely

associated with infarction was demonstrated, no mediastinal or other

lymph node involvement was observed. Treatment with enoxaparin

was added. Echocardiography showed preserved left ventricular

systolic function and no evidence of vegetation.

He was discharged on Day 20 in a good general condition after

8 days of corticosteroids and enoxaparin treatment. Timeline of

clinical parameters, biomarkers and treatment are shown in Table 1.

Currently, the patient is on anticoagulant therapy and a steroid taper,

he went back to work and reports no functional decline.

3 | DISCUSSION

COVID‐19 has a vast spectrum of clinical manifestations, from

asymptomatic disease through different degrees of organ dysfunc-

tion to death. Immunocompetent patients usually recover after one

to 4 weeks, while immunocompromised hosts have an increased risk
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of prolonged and complicated disease.3 Clinical features of COVID‐

19 are well‐described, but evidence about the COVID‐19 con-

valescent phase is still evolving. We report the clinical, biomedical,

and radiological findings of secondary OP after recovery from a mild

COVID‐19 in an immunocompromised patient.

Initially, the patient presented with a high fever and a right

upper lobe infiltrate and treatment for community‐acquired

pneumonia was initiated. When the patient did not respond to

therapy, we performed an evaluation for other sources of infec-

tion, less common and opportunistic. When the patient did not

respond to extended‐spectrum antibiotics with anti‐fungal ther-

apy our differential diagnosis was recurrence of lymphoma, in-

fection, or lung disease. The whole body 18F‐FDG PET/CT

findings made the likelihood of lymphoma recurrence less likely,

so was the possibility of bacterial or fungal infection due to

negative laboratory tests and a lack of response to treatment.

PCR result of the nasopharyngeal swab for COVID‐19 was ne-

gative, but the subsequent test of the bronchoalveolar lavage (B.A.L)

specimen showed COVID‐19 positive. B.A.L sample is obtained by

bronchoscopy directly from lung tissue, therefore it is more sensitive

to detecting small quantities of genetic material.11 Positive B.A.L may

indicate a small amount of virus residual that may remain for long

periods after recovery, especially in an immunocompromised host on

rituximab therapy.12,13 According to the Centers for Disease Control

and Prevention (CDC) guidelines continued shedding of the virus may

occur as long as 143 days in an immunocompromised patient.10

Other studies have shown that the virus is detectable in various

human tissues for months. The finding of SARS‐CoV‐2 nucleic acid in

tissues does not necessarily indicate clinical significance or infective

potential.14

Lower Ct values indicate greater viral load with worse outcomes

as suggested by some data.14 In one study classified patients into

F IGURE 1 Chest X‐ray performed on the 2nd day of admission (A) and on the 13th day (B)

F IGURE 2 18‐Fluorodeoxyglucose (FDG) positron emission tomography (PET) with computed tomography (CT) performed on the 15th day
of admission showing extensive pulmonary infiltrates with increased uptake on the entire left lung and right lung base
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three groups: high Ct values (≥35), intermediate Ct values (25–35),

and low Ct values (Ct ≤25). Follow up showed that the low‐value

group had a worse outcome.15 This and most other studies calculate

Ct values for nasal swab specimens when ours was from a B.A.L

which is more sensitive and extracts more genetic material.11,15,16

The SARS‐CoV‐2 RT‐PCR Ct values were 26 for E gene and 28.2 for

N gene, these values are not low, indicating that the positive test may

be attributed to a small amount of virus residual without clinical

significance. We believe that more evidence is needed to interpret

the meaning of this finding.

Secondary OP or its idiopathic form, called cryptogenic orga-

nizing pneumonia, is type of a rare diffuse interstitial lung disease

with alveolar proliferation of granulation tissue. OP is associated with

drugs, infections, solid and hematological malignancies. The clinical

presentation includes weakness, high fever, and dyspnea with an

X‐ray showing repetitive or migratory pulmonary opacities.4,5 Anti-

biotic or antifungal treatment is ineffective and corticosteroid ther-

apy is the first‐line choice.6 Op secondary to a viral respiratory

infection has been well described over the years.5,17 A first case of

COVID‐19 induced OP has been reported by Bae et. al followed by a

report of 3 more cases.7,8 Our case is unique because our young

patient was not critically ill at any point and did not require any

oxygenation therapy. The diagnosis is supported by a full evaluation

that excluded other causes, migratory pneumonia, and rapid response

to corticosteroids. Transbronchial lung biopsy had no specific find-

ings, however, small lung biopsies are frequently inadequate for

conclusive diagnosis. Thoracoscopic biopsies are usually required to

obtain a sufficient sample of tissue.6,18

The scientific community is rapidly accumulating knowledge

about the clinical, biochemical, and radiological features of COVID‐

19, however, data on COVID‐19 recovered patients is still evolving.

Some effects are already well described, among them are reduced

pulmonary function, heart, and neurological injury.19,20 However, we

believe post‐COVID‐19 OP is underdiagnosed and undertreated by

doctors worldwide. Because of the ongoing global pandemic it is

crucial to recognize the complications or sequelae of COVID‐19

patients after recovery. Raising awareness for post‐COVID‐19 OP

has therapeutic and prognostic importance. When caring for

COVID‐19 recovered patients who suffer from pneumonia that does

not respond to empirical antibiotic treatment this diagnosis should be

considered. Steroid therapy is the first‐line choice, it often results in

rapid improvement in symptoms, radiographic and biochemical find-

ings. Familiarity with this condition may spare invasive studies,

hospitalization days and improve patient outcomes.
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