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Abstract:

An 84-year-old man was admitted with hypoxemia and ground-glass opacities with traction bronchiectasis
in both lungs and mild fibrosis on computed tomography. We first suspected that he had acute exacerbation
of interstitial pneumonia and initiated methylprednisolone pulse therapy. On day 4, he was diagnosed with
coronavirus disease 2019 (COVID-19) pneumonia. Although the ground-glass opacities were improved with
corticosteroid treatment alone, the hypoxemia persisted, and the plasma D-dimer level increased. Anticoagu-
lant therapy was initiated, and the hypoxemia was improved. COVID-19 pneumonia may result in radiologi-
cal findings similar to those of acute exacerbation of interstitial pneumonia, and corticosteroids and antico-

agulant therapy may lead to favorable outcomes.
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Introduction

Coronavirus disease 2019 (COVID-19), which is caused
by severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), was first reported in December 2019 in Wuhan,
China, after which it spread rapidly worldwide. Most pa-
tients with COVID-19 have a good outcome, whereas some
progress to severe illness and death (1).

The hallmarks of COVID-19 pneumonia on computed to-
mography (CT) include ground-glass opacity (GGO), con-
solidation, linear opacities, and a crazy-paving pattern, with
predominance in the peripheral lung and/or peri-bronchial
regions (2). COVID-19 can also cause interstitial lung dis-
ease (3). Its characteristics can resemble those of acute exac-
erbation of interstitial pneumonia (AE-IP), and widespread
GGO and consolidation overlying the reticular shadow with
traction bronchiectasis are observed (4). In addition, corti-
costeroids may be effective against COVID-19 pneumo-
nia (5, 6).

We herein report a patient with COVID-19 pneumonia

that resembled AE-IP in which corticosteroids and antico-
agulant therapies were beneficial.

Case Report

An 84-year-old man with hypertension, type 2 diabetes,
and hyperuricemia first experienced dyspnea that had gradu-
ally worsened while walking 2 months earlier. He experi-
enced a low-grade fever eight days before admission.

On admission, a physical examination revealed normal vi-
tal signs and a respiratory rate of 18/min, but his oxygen
saturation was 86% on ambient air. Clubbing was not found.
The skin findings did not indicate a collagen vascular dis-
ease. Laboratory data revealed increased inflammation (C-
reactive protein 4.88 mg/dL), abnormal coagulation parame-
ters (D-dimer 6.95 pg/mL), renal dysfunction (creatinine
1.27 mg/dL), and elevated myogenic enzyme (creatine
kinase 725 U/L) (Table). Although the ferritin and Krebs
von den Lungen-6 levels were within the normal range at
69.3 ng/mL and 454 U/mL, respectively, the surfactant
protein-D level was elevated at 418.4 ng/mL.

'Department of Respiratory Medicine, Kanagawa Cardiovascular and Respiratory Center, Japan and “Department of Radiology, Kanagawa Car-

diovascular and Respiratory Center, Japan

Received: June 16, 2020; Accepted: September 8, 2020; Advance Publication by J-STAGE: October 21, 2020

Correspondence to Dr. Takaaki Kitayama, kitayama@kanagawa-junko.jp

3207



Intern Med 59: 3207-3211, 2020 DOI: 10.2169/internalmedicine.5630-20

Table. Laboratory Data on Admission.

Hematology Biochemistry
WBC 8,560 /uL AST 55 IU/L HDL-C 28 mg/dL
Neutrophils 715 % ALT 31 IU/L LDL-C 129 mg/dL
Lymphocytes 15.4 % LDH 476 IU/L TG 172 mg/dL
Monocytes 6.8 % ChE 210 IU/L TSH 2.17 plU/mL
Eosinocytes 0.1 % T-Bil 0.7 mg/dL FT4 1.29 ng/dL
Basocytes 0.2 % ALP 264 TU/L Glu 121 mg/dL
Hb 13.1 g/dL ¥-GT 50 IU/L HbAlc 6.9 %
Plt 22.3 x10,000 /uLL TP 7.1 g/dL KL-6 454 U/mL

Alb 3 g/dL SP-D 418.4 ng/mL

Coagulation CK 725 1IU/L BNP 21.9 pg/mL
PT 103.1 % CK-MB 30 IU/L Ferritin 69.3 ng/mL
APTT 31.5 second UN 23.8 mg/dL Aldolase 28.3 IU/L
Fbg 602 mg/dL Cr 1.27 mg/dL ANA <x40
D-dimer 6.95 pg/mL UA 5.8 mg/dL ACPA 7.0 U/mL
ESR1h 83 mm Na 146 mEq/L RF 26 IU/mL

K 3.4 mEq/L Anti-ARS antibody negative

Urynalysis Cl 105 mEq/L Anti-MDAS antibody  negative
Proteinuria negative Ca 8.2 mg/dL
Haematuria negative CRP 4.88 mg/dL
melituria negative
RBC 0-1 /HPF
WBC 0-1 /HPF

WBC: white blood cell, Hb: hemoglobin, PIt: platelets, PT: prothrombin time, APTT: activated partial thromboplastin time, Fbg: fibrinogen,

ESR1h: erythrocyte sedimentation rate 1 hour, AST: aspartate aminotransferase, ALT: alanine aminotransferase, LDH: lactate dehydrogenase,

ChE: cholinesterase, T-Bil: total bilirubin, ALP: alkaline phosphatase, -GT: gamma-glutamyltranspeptidase, TP: total protein, Alb: albumin,

CK: creatine kinase, UN: urea nitrogen, Cr: creatinine, UA: uric acid, Na: sodium, K: potassium, CI: chlorine, Ca: calcium, CRP: C-reactive

protein, HDL-C: high density lipoprotein cholesterol, LDL-C: low density lipoprotein choledterol, TG: triglyceride, TSH: thyroid stimulating

hormone, FT4: free thyroxine 4, Glu: gulcose, HbAlc: hemoglobin Alc, KL-6: Krebs von den Lungen-6, SP-D: surfactant protein-D, BNP:

brain natriuretic peptide, ANA: anti nuclear antibody, ACPA: anti-cyclic citrullinated petide antibody, RF: rheumatoid factor, ARS: aminoacyl

transfer ribonucleic acid synthetase, MDA: melanoma differentiation-associated gene, RBC: red blood cell, HPF: high power field

An electrocardiogram showed premature atrial contrac-
tion, but no evidence of myocardial damage was found.
Contrast-enhanced CT revealed GGO and reticular shadows
located predominantly in the peripheral lung with traction
bronchiectasis (Fig. 1A, B), and cystic lesions at the bottom
of the lung suggesting mild chronic fibrosis (Fig. 2). No
clear contrast defect was found in the pulmonary artery or
deep veins of the lower extremities. We first considered AE-
IP because of his history of illness and image findings. He
was prescribed antibiotics (ceftriaxone intravenously and
azithromycin orally) in our isolation ward where he awaited
the results of the SARS-CoV-2 nucleic acid test.

The following day, his respiratory failure worsened, and
he was prescribed intravenously steroid pulse therapy with
methylprednisolone (mPSL) at a dose of 500 mg/day X3
days for suspected AE-IP. On day 4 of hospitalization,
COVID-19 pneumonia was diagnosed, and he was also ad-
ministered ciclesonide, immuno-
globulin (5 g/day x3 days), and nafamostat mesilate (20 mg/
day). CT performed on day 4 showed a clear improvement
in GGO (Fig. 1C, D), which confirmed the effectiveness of
the steroid pulse therapy. We believed that long-term ad-
ministration of corticosteroids for COVID-19 would not be
favorable and terminated the pulse therapy after three days.

favipiravir, intravenous

However, subsequent improvements in his respiratory failure
were minimal, and the D-dimer level increased over time
(20.44 pg/dL on day 7). Although ultrasonography of the
lower extremities revealed no clear deep vein thrombosis, he
was prescribed prophylactic anticoagulation therapy with
heparin calcium at a dose of 10,000 units/day on day 7. To
reduce the healthcare providers’ exposure to COVID-19 pa-
tients, heparin calcium was changed to edoxaban at a dose
of 30 mg/day on day 10. Both his D-dimer level and respi-
ratory condition then gradually began to improve.

On day 20 of hospitalization, he no longer required oxy-
gen therapy. CT performed on day 24 revealed that the
GGO 1in both lungs had improved further and that the trac-
tion bronchiectasis was obscured (Fig. 1E, F). SARS-CoV-2
nucleic acid tests performed on days 21 and 24 were both
negative, and he was finally discharged on day 28 (Fig. 3).

Discussion

The present case is valuable because it suggests three im-
portant points. First, COVID-19 pneumonia may have a
pathogenesis and imaging findings that are similar to those
of AE-IP. Second, corticosteroids may have been effective in
improving his GGO. Third, anticoagulation therapy may
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Figure 1.

<

Chest computed tomography (CT) images. CT on admission revealed ground-glass opac-

ities (GGO) and reticular shadows with predominance in the peripheral lung, with traction bronchi-
ectasis and volume loss of the right lower lobe (A, B). CT on day 4 revealed improvement in GGO (C,
D). CT on day 24 revealed that GGO in both lungs had improved further, and traction bronchiectasis

was obscured (E, F).

Figure 2. Chest computed tomography images at the bottom of the lung on admission. At some

distance from the diaphragm, no cystic lesions could be seen just below the pleura, such as a honey-

comb lung, although GGO and reticular shadows were found (A). A cystic lesion (thick arrow) and

bronchioles close to the pleura (thin arrows), suggestive of mild chronic fibrosis, were found just be-

low the pleura near the diaphragm (B).

have contributed to the improvement in his respiratory fail-
ure, while pulmonary embolism and deep vein thrombosis
were not observed.

In this case, volume loss and traction bronchiectasis were
first observed, prompting our belief that the background
lung exhibited relatively chronic changes, with the addition
of GGO and consolidation as part of an acute disease
course. However, the subsequent improvement in volume
loss and traction bronchiectasis suggested that these findings
may not have been associated with the chronicity of any dis-
ease but rather with severe COVID-19 pneumonia. The pos-

sibility of SARS-CoV-2-triggered AE-IP was also consid-
ered, but the lack of elevated Krebs von den Lungen-6 lev-
els and the rapid improvement in his illness did not support
this.

The CT findings of AE-IP include widespread GGO and
consolidation overlying the reticular shadow with traction
bronchiectasis (4). Furthermore, in patients with COVID-19,
unilateral or bilateral GGO with peripheral and subpleural
distribution are commonly observed. GGO is often accom-
panied by other features or patterns, including reticular and/
or interlobular septal thickening and consolidation (7, 8).
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A
PCR PCR
negative negative
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Figure 3. The clinical course. AZM: azithromycin, CRP: C-reactive protein, CTRX: ceftriaxone,
IVIG: intravenous immunoglobulin, mPSL: methylprednisolone, PCR: nucleic acid test with poly-

merase chain reaction

GGO, together with small areas of consolidation, may sug-
gest an organizing pneumonia pattern of lung injury (9). A
report on ultra-high-resolution chest CT in COVID-19 pa-
tients at our institution indicated lung volume loss calculated
as the ratio to the predicted total lung capacity, and the as-
sociation between lung volume reduction observed on CT
and the severity of COVID-19 (2). Others have reported a
decreased normal lung volume in COVID-19 patients with
pneumonia and acute respiratory distress syndrome
(ARDS) (10). Although the main cause of traction bron-
chiectasis in COVID-19 pneumonia may be volume loss due
to the alveolar collapse, with disease progression, the range
of involved alveoli and mucosa increases, and the inflamma-
tory damage to the bronchial wall can cause fibrosis, bron-
chiectasis, and bronchial wall thickening (11, 12). Thus,
COVID-19 can be complicated by ARDS and result in CT
findings that are similar to those of AE-IP.

We decided to initiate steroid pulse therapy based on the
possibility of AE-IP before the diagnosis of COVID-19 was
confirmed. As a result, an improvement in GGO was ob-
served with steroid pulse therapy alone. Inhibition of exces-
sive inflammation through the timely administration of corti-
costeroids in the early stage of infection may have effec-
tively prevented the occurrence of ARDS and also protected
the organ function in this patient. Cytokine storm has been
observed in patients with severe COVID-19 and is consid-
ered a major cause of ARDS and multiple-organ fail-
ure (13). Effective suppression of cytokine storm is an im-
portant mechanism by which the deterioration in COVID-19
patients can be prevented, which can save patients’ lives (5).
For patients with progressive deterioration of oxygenation

indicators, rapidly expanding GGO on imaging, and an ex-
cessive inflammatory response, the short-term use of gluco-
corticoids (3-5 days) may be appropriate, and the recom-
mended dose is equivalent to mPSL 1-2 mg/kg/day (14). It
was reported that the use of dexamethasone in patients hos-
pitalized with COVID-19 resulted in a lower 28-day mortal-
ity among those who were receiving either invasive me-
chanical ventilation or oxygen alone (6). We recently re-
ported that the combined treatment of mPSL and favipiravir
during the early stage of infection in patients with severe
COVID-19 pneumonia may prevent aggravation (15), as
seen in this case. We also used ciclesonide and nafamostat
mesylate to anticipate an anti-viral effect and intravenous
immunoglobulin to anticipate dual effects of immune substi-
tution and immunomodulation.

Due to the high and continuously increasing D-dimer
level and the poor improvement in oxygenation after im-
provement in the abnormal lung shadows, we considered the
possibility of microthrombi in the lungs in this case despite
the lack of thrombosis being detected by contrast CT or
lower extremity ultrasonography. After the initiation of anti-
coagulation therapy, a trend in an improvement in oxygena-
tion along with an improvement in the D-dimer level was
noted. Autopsy reports of COVID-19 patients have shown
microthrombi in the lungs and in other organs with associ-
ated hemorrhagic foci (16). Severe endothelial dysfunction,
driven by cytokine storm and associated hypoxemia, leads to
disseminated intravascular coagulation, which causes throm-
boembolic complications (17). One study that specifically
examined the abnormal coagulation parameters identified
markedly elevated D-dimer levels as a predictor of mortal-
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ity (18). According to the interim guidance of the Interna-
tional Society of Thrombosis and Hemostasis for the recog-
nition and management of coagulopathy in COVID-19, a
prophylactic dose of low-molecular weight heparin may be
suitable for consideration in such patients, including those
who are not critically ill and who require hospitalization for
COVID-19 infection in the absence of any contraindica-
tions (19).

In conclusion, we herein report a case of interstitial lung
disease due to COVID-19 that resembled AE-IP. COVID-19
may result in CT findings that are similar to those of AE-IP,
and the use of corticosteroids and anticoagulant therapies
may lead to a favorable clinical outcome.
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