Case Report

Successful treatment of suspected organizing pneumonia in
a patient with Middle East respiratory syndrome coronavirus

infection: a case report
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Abstract: A 54-year-old man with Middle East respiratory syndrome coronavirus (MERS-CoV) infection
was transferred to our hospital. We initiated anti-viral drugs and supportive care. The patient’s fever and chills
disappeared 3 days after admission and the results of serial follow-up reverse transcription-polymerase chain
reaction testing for MERS-CoV was negative soon thereafter. He was discharged from the hospital 14 days
after admission with no symptoms; however, he presented with a fever 7 days after discharge and was
re-hospitalized. Chest radiographs showed newly developed consolidative opacity. His fever persisted for
3 days after commencing empirical antibiotics. Subsequent contrast-enhanced computed tomography (CT)
of the chest showed focal patchy airspace consolidation and ground-glass opacities (GGOs) in a subpleural
lesion of the right lower and left upper lobes, which was indicative of organizing pneumonia. We initiated
empirical corticosteroid treatment for this illness, and his fever markedly subsided 1 day later. A chest
radiograph showed improvement in the lung lesions, and he was discharged from the hospital 10 days after
re-admission. The corticosteroid dose was gradually tapered over 2 months at the outpatient clinic, and a

follow-up CT scan showed complete resolution of the consolidation and GGOs.
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Introduction

Organizing pneumonia is a type of lung disease
characterized by proliferation of granulation tissue in the
alveoli or alveolar duct, with or without obliteration of
distal bronchioles (1). In addition to the cryptogenic form,
it can develop secondarily for many reasons, such as due to
virus infections (1).

There are several reports of organizing pneumonia after
coronavirus infections, especially severe acute respiratory
syndrome coronavirus (SARS-CoV) infection (2-5).
However, there is limited information on lung disease
caused by Middle East respiratory syndrome coronavirus
(MERS-CoV) infection. In addition, few studies have

reported cases of organizing pneumonia associated with
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MERS-CoV infection. Here, we report a case of suspected
organizing pneumonia after MERS-CoV infection, which
was successfully treated with a corticosteroid.

Case presentation

A 54-year-old man with MERS-CoV infection was
transferred to our hospital for treatment in an airborne-
infection isolation room. He had a history of hypertension,
diabetes, hepatitis B infection, and liver cirrhosis. He had
been admitted to another hospital for acute exacerbation of
hepatitis B and liver cirrhosis for the past month. During
that hospital stay, one patient who shared the room was
diagnosed with MERS-CoV infection (MERS outbreak
in Korea, 2015). Our patient presented with fever and
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Figure 1 Consolidative opacities in the right lower and left upper

lung zones.

chills 5 days later, and reverse transcription-polymerase
chain reaction (RT-PCR) analysis of nasopharyngeal swab
specimens confirmed that he had developed a MERS-CoV
infection.

Initial vital signs at our hospital were: blood pressure,
128/91 mmHg; heart rate, 109/min; respiratory rate,
24/min; and temperature, 37.0 °C. Normal breathing and
heart sounds were detected on a physical examination.
Laboratory data on admission were as follows: white blood
cell count, 6,520/pL (neutrophils, 52.8%; lymphocytes,
31.7%; and eosinophils, 1.2%); hemoglobin, 11.1 g/dL;
platelet count, 115,000/pL; international normalized ratio of
prothrombin time (PT-INR), 1.52; aspartate aminotransferase
(AST), 165 TU/L; alanine aminotransferase (ALT), 79 TU/L;
total bilirubin, 11.76 mg/dL; direct bilirubin, 8.85 mg/dL;
total protein, 6.4 g/dL; albumin, 2.2 g/dL; and C-reactive
protein (CRP), 1.24 mg/dL. Chest radiographic findings
were normal.

One day after admission to our hospital, we initiated
oral ribavirin (2,000 mg loading, then 1,200 mg
three times/day) and lopinavir/ritonavir (400/100 mg
two times/day) to treat the MERS-CoV infection. However,
ribavirin and lopinavir/ritonavir were stopped after 5 days
of treatment because he presented with hemolytic anemia
and thrombocytopenia (hemoglobin, 10.2 g/dL; platelet
count, 89,000/pL; and lactate dehydrogenase, 402 IU/L),
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which was suspected to be an adverse drug reaction. Fever
and chills disappeared 3 days after admission. The results of
serial follow-up RT-PCR testing for MERS-CoV converted
to negative soon thereafter. He was discharged from the
hospital 14 days after admission with no symptoms. Chest
radiographs on the day of discharge were normal.

He presented again with a fever 7 days after discharge
and was re-hospitalized. He had no other symptoms except
chills. Vital signs were normal except temperature (38.1 °C).
Laboratory data on re-admission were: white blood cell
count, 2,800/pL (neutrophils, 47.1%; lymphocytes, 39.6%;
and eosinophils, 0.4%); hemoglobin, 10.6 g/dL; platelet
count, 86,000/uL; AST, 74 TU/L; ALT, 17 TU/L; total
bilirubin, 4.33 mg/dL; and CRP, 1.15 mg/dL. RT-PCR
for MERS-CoV was negative. However, chest radiographs
showed newly developed consolidative opacity in the right
lower and left upper lung zones (Figure 1). Neither bacteria
nor fungus were detected on a sputum examination. Blood
antibody and urine antigen tests for several bacteria were
negative (Streptococcus pnewmoniae, Mycoplasma pneumoniae,
Chlamydia pneumoniae, and Legionella). Antigen tests
for several viruses were also negative (influenza virus,
parainfluenza virus, adenovirus, etc.). An empirical antibiotic
(cefotaxime and levofloxacin) treatment was started;
however, the fever was persistent 3 days after commencing
the antibiotics. Subsequently, a contrast-enhanced chest
computed tomography (CT) scan was performed. Focal
patchy air-space consolidation and ground-glass opacities
(GGOs) were noted in a subpleural lesion of the right lower
and left upper lobes, which was compatible with organizing
pneumonia (Figure 2).

Because he had a bleeding tendency due to liver
cirrhosis (platelet count, 69,000/pL; PT-INR, 1.56) and
we were concerned about the MERS-CoV contagion,
although the MERS-CoV RT-PCR test was negative,
we initiated empirical corticosteroid (intravenous 32 mg
methylprednisolone) treatment for the suspected organizing
pneumonia, beginning on day 4 of re-admission, instead
of taking a lung biopsy or performing bronchoalveolar
lavage. His fever subsided markedly 1 day after starting
the methylprednisolone. A chest radiograph showed
improvement in the lung lesions, and he was discharged
from the hospital 10 days after re-admission with oral
methylprednisolone (28 mg). The methylprednisolone was
tapered gradually over 2 months at the outpatient clinic.
A follow-up low-dose chest CT scan taken 1 month after
methylprednisolone was discontinued showed complete
resolution of the consolidation and GGOs (Figure 3, Table I).
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Figure 2 Contrast-enhanced chest computed tomography scan performed 3 days after re-admission. (A) Ground-glass opacities in a subpleural

lesion of the left upper lung lobe; (B) patchy air-space consolidation and ground-glass opacities in a subpleural lesion of the right lower lung

lobe.

o

Figure 3 Complete resolution of consolidation and ground-glass

opacities after the corticosteroid treatment.

Discussion

Organizing pneumonia is divided into an idiopathic form
[cryptogenic organizing pneumonia, previously called
bronchiolitis obliterans organizing pneumonia (BOOP)]
and a secondary form. Secondary organizing pneumonia can
result from infections (including bacteria, viruses, parasites,
and fungi), connective tissue disease, hematological
disorders or malignancies, use of certain drugs, and
radiation treatment (1). Corticosteroids are the mainstay for
treating severe cases of organizing pneumonia, and often
result in rapid clinical and radiological improvements (1).
Virus infections are not an uncommon cause of secondary
organizing pneumonia. Several cases of organizing
pneumonia after influenza A virus infection have been
reported (6,7). In addition, adenovirus, cytomegalovirus,
human immunodeficiency virus, and respiratory syncytial
virus have been reported to be possible causes of organizing
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pneumonia. With regard to the coronavirus, several
studies have reported organizing pneumonia after SARS-
CoV infections and a study has reported case of suggestive
organizing pneumonia associated with MERS-CoV
infection (2-5,8). However, currently there are no large-
scale epidemiologic data of this illness after coronavirus
infection that includes incidence, clinical course, treatment,
or clinical outcomes.

MERS is a viral respiratory disease caused by the novel
coronavirus (MERS-CoV) (9). Over 1,700 laboratory-
confirmed cases from 27 countries were detected,
and approximately 36% of patients have died due to a
MERS-CoV infection since 2012 (10). Previous studies
have indicated that men have a higher infection rate of
MERS-CoV compared to women, with a median age of
56-62 years (11,12). The majority of patients were infected
by person-to-person transmission in healthcare facilities
or households (11-13), with a median incubation period of
5.2 days (12). Fever, cough, and shortness of breath were
the most common symptoms. Most fatal cases were
frequently associated with significant comorbidities such as
obesity, renal disease, cardiac disease, diabetes mellitus, lung
disease, and immunosuppressive conditions. In these cases,
almost all of the patients developed pneumonia and more
than 70% required admission to the intensive care unit,
requiring ventilator care (11-13).

The radiological features of MERS are even less clearly
identified. Several studies have reported that the radiologic
features of MERS are usually non-specific and are similar
to those of pneumonia from other causes (13-15). These
radiological features may progress from mild unilateral focal
lesions to acute respiratory distress syndrome and extensive
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Table 1 Summary of patient’s clinical course

Days after initial . .
Y Clinical events

diagnosis
0 Admission
1 Ribavirin, lopinavir/ritonavir treatment
3 Fever disappearance
Negative conversion of RT-PCR for MERS-CoV
5 Ribavirin, lopinavir/ritonavir stop due to adverse
drug reaction
14 Discharge with no symptom
Normal chest radiographs
21 Re-admission due to fever
Newly developed consolidative opacity on chest
radiographs
Empirical antibiotic treatment
23 Suspected organizing pneumonia on chest CT
24 Intravenous methylprednisolone 32 mg
25 Fever disappearance
Improvement of chest radiographs
30 Discharge (oral methylprednisolone 28 mg)
30-82 Gradual tapering of methylprednisolone in
outpatient clinic
110 Complete resolution on follow-up chest CT

CT, computed tomography; MERS-CoV, Middle East respiratory
syndrome coronavirus; RT-PCR, reverse transcription-
polymerase chain reaction.

multifocal or bilateral involvement in severe cases. However,
another study reported that some patients with MERS-
CoV infection have a predominance of patchy air-space
opacities and more extensive GGOs than consolidations
in the subpleural lung, and often in the lower lung zone
on a CT scan, suggestive of an organizing pneumonia (8).
Several animal model studies have reported that organizing
pneumonia is not uncommon in animals with a MERS-
CoV infection (16,17). Although we could not pathologically
confirm organizing pneumonia due to the patient’s bleeding
tendency, his lung lesions probably reflected organizing
pneumonia because a marked clinical and radiological
response was achieved soon after commencing the
corticosteroid treatment. In addition, CT imaging features of
organizing pneumonia are characteristic and the diagnostic
accuracy of CT for organizing pneumonia is high (79%) (18).
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Our patient presented with suspected organizing
pneumonia 3 weeks after initial diagnosis of MERS-CoV
infection, which is similar in duration to other cases of this
illness after coronavirus infections (3-5,8). However, his
clinical course differed from that of previously reported
MERS-CoV-infected patients, in that the latter group
presented with abnormalities, including an organizing
pneumonia pattern on chest radiographs or CT scan as their
clinical course worsened, whereas the patient in this study
presented with an organizing pneumonia pattern on a chest
CT scan 1 week after complete symptom resolution and
negative conversion of MERS-CoV detected by RT-PCR.

To date, there is no established pathogenesis of
organizing pneumonia after MERS-CoV infection, although
one study suggested that viral-type organizing pneumonia
may result from immune system stimulation by viral
antigens (19). Inhaled viral antigens stimulate inflammation
and lymphokine production in bronchus-associated
lymphoid tissue (BALT), and variation in a patient’s
immune system determine the response to injury towards a
specific type of bronchiolitis. However, the evidence for this
theory is insufficient; thus additional studies are required
to identify the precise mechanism underlying organizing
pneumonia after MERS-CoV infection.

This study had some limitations. We could not
completely rule out other possible causes of organizing
pneumonia, particular drug use. Ribavirin has been reported
as a possible cause of organizing pneumonia (20). However,
the duration of ribavirin use by our patient was too short
to cause organizing pneumonia, as organizing pneumonia
usually develops after 10 weeks of ribavirin use (20).

Conclusions

In conclusion, the present case suggests that organizing
pneumonia can occur in a patient with a MERS-CoV
infection. Furthermore, corticosteroid use may be helpful
for treating suspected organizing pneumonia in a patient

with MERS-CoV infection.
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