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Abstract
Background:	Currently,	there	is	no	available	study	about	the	occurrence	of	enterocolitis	associated

with	the	coronavirus	disease	2019	(COVID-19)	among	adults.

Case	presentation:	A	56-year-old	man	had	lower	abdominal	pain,	distension,	diarrhea,	and	bloody

stool.	Moreover,	the	patient	presented	with	fever	and	general	fatigue.	Laboratory	examination	did	not

reveal	leukocytosis	nor	neutrophilia.	However,	the	patient’s	C-reactive	protein	level	increased	to	4.9

(normal	range:	0.0–0.3)	mg/dL.	Both	sputum	and	stool	cultures	had	normal	results.	However,

abdominal	computed	tomography	(CT)	scan	revealed	wall	thickness	mainly	in	the	submucosal	layer	of

the	left	part	of	the	large	intestine.	Thus,	real-time	polymerase	chain	reaction	test	of	throat	swabs	was

performed	for	the	diagnosis	of	COVID-19,	and	positive	results	were	obtained.

Conclusions:	We	report	the	first	case	of	enterocolitis	correlated	to	COVID-19,	and	the	patient	had

positive	abdominal	CT	scan	findings.	This	imaging	modality	could	be	effective	for	the	diagnosis	of

enterocolitis	associated	with	COVID-19.

Background
In	December	2019	in	Wuhan,	China,	several	patients	infected	with	the	coronavirus	disease	2019

(COVID–19)	presented	with	pneumonia	[1].	Recent	studies	have	revealed	that	COVID–19	spread	from

human	to	human	mainly	via	droplet	and	contact	transmission.	The	incubation	period	is	generally	2.1–

11.1	days.	However,	it	can	last	up	to	14	days	[2–4].	Fever,	fatigue,	and	dry	cough	are	the	main

symptoms	[5],	but	few	patients	presented	with	hemoptysis	and	diarrhea	[6].

The	diagnosis	of	COVID–19	is	generally	diagnosed	via	real-time	polymerase	chain	reaction	(RT-PCR)

test	of	throat	swabs	[7,	8].	However,	this	test	may	obtain	false-negative	results	due	to	the	use	of

insufficient	viral	materials,	limitations	in	sample	collection	time,	and	technical	errors	during	the	swab

procedure.	Previous	radiographic	studies	have	shown	that	chest	computed	tomography	(CT)	scan	has

a	fundamental	role	in	the	evaluation	of	this	disease	[9],	and	typical	images	reveal	multiple	ground

glass	opacities	and	patchy	consolidations	in	the	bilateral	lung	field	[10].

Currently,	there	is	no	study	about	enterocolitis	associated	with	COVID–19	among	adults	[11],	and

information	about	this	infection	is	limited.	Herein,	we	report	the	first	case	of	enterocolitis	correlated
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to	COVID–19,	and	the	patient	had	positive	abdominal	CT	scan	findings.	Thus,	this	imaging	modality

could	be	effective	for	the	diagnosis	of	enterocolitis	associated	with	COVID–19.

Case	Presentation
A	56-year-old	man	living	in	Wakayama	City	presented	with	fever	(37°C–38.8°C)	and	general	fatigue.

Five	days	after	the	onset	of	symptoms,	the	patient	presented	with	lower	abdominal	pain,	distension,

diarrhea,	and	bloody	stool.	In	terms	of	respiratory	symptoms,	he	only	had	mild	cough.	The	rapid

influenza	diagnostic	tests	had	negative	results.	However,	the	patient	still	presented	with	the

symptoms.	Thus,	chest	and	abdominal	CT	scans	were	performed	8	days	after	the	onset	of	symptoms,

followed	by	laboratory	examination	and	sputum	and	stool	cultures.	Then,	he	was	admitted	to	a

respiratory	medical	center.	His	laboratory	examination	did	not	reveal	leukocytosis	or	neutrophilia.

However,	his	C-reactive	protein	level	increased	to	4.9	(normal	range:	0.0–0.3)	mg/dL.	Both	sputum

and	stool	cultures	had	normal	results.	However,	chest	CT	scan	revealed	patchy/punctate	ground	glass

opacities	and	patchy	consolidations	in	the	bilateral	lung	field	(Fig.	1).	Meanwhile,	abdominal	CT	scan

revealed	wall	thickness	mainly	in	the	submucosal	layer	of	the	left	part	of	the	large	intestine.	In

addition,	the	density	around	the	intestinal	wall	was	elevated	due	to	parenchymal	inflammation	(Figs.

2,	3).

The	patient	was	then	diagnosed	with	allergic	pneumonitis	and	enterocolitis.	Thus,	he	received	a	single

dose	of	intravenous	corticosteroid	and	electrolyte	and	fluid	replacement	therapy.	His	digestive

symptoms	and	fever	disappeared	on	day	2	from	admission	(10	days	after	the	onset).

On	4	day	from	admission	(12	days	after	the	onset),	RT-PCR	test	of	throat	swabs	was	performed,	and

positive	results	were	obtained,	because	of	a	co-worker	developing	the	similar	chest	CT	findings	for	the

same	period.

There	is	no	subsequent	relapse	of	the	symptoms,	and	the	patient	was	then	discharged	on	day	8	from

admission	(16	days	after	the	onset	of	COVID–19).	Then,	two	RT-PCR	tests	were	performed,	and	both

tests	had	negative	results.

Discussion
COVID–19	can	spread	from	human	to	human	mainly	via	droplet	and	contact	transmission.	Thus,	a
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rapid	and	accurate	diagnosis	is	required	to	stop	the	outbreak,	and	the	prevention	and	control	of

nosocomial	infection	and	disease	management	are	also	important.

The	common	symptoms	at	the	onset	of	illness	are	fever,	dry	cough,	and	dyspnea,	which	are	indicative

of	pneumonia,	and	the	general	symptoms	include	muscle	ache	and	fatigue	[1,	6].	The	less	common

symptoms	are	sputum	production,	confusion,	and	headache.	A	few	individuals	present	with	abdominal

symptoms,	such	as	diarrhea,	nausea,	and	vomiting,	and	hemoptysis	[12].	Moreover,	approximately

39.6%	of	individuals	with	COVID–19	present	with	digestive	symptoms	based	on	recent	reports	[13],

and	this	number	will	gradually	increase.

The	diagnosis	of	COVID–19	is	generally	diagnosed	via	RT-PCR	test	of	throat	swab.	However,	this	test

may	obtain	false-negative	results	due	to	the	use	of	insufficient	viral	materials,	limitations	in	sample

collection	time,	and	technical	errors	during	the	swab	procedure	[14].	By	contrast,	CT	scan	plays	a

fundamental	role	in	the	evaluation	of	this	disease	[9,	15].	Some	studies	have	shown	the	efficacy	of

chest	CT	scan	in	obtaining	an	accurate	and	rapid	diagnosis	of	COVID–19	[16].	The	specific	features	of

COVID–19	are	multifocal	and	rapid	changes,	including	patchy/punctate	ground	glass	opacities	and

patchy	consolidations	along	the	bronchial	bundle	or	sub	pleural	lungs	[17,	18]	[19].

Viral	enterocolitis	is	usually	caused	by	the	norovirus,	rotavirus,	and	cytomegalovirus.	However,	there

are	no	studies	showing	that	this	condition	is	associated	with	the	coronavirus.	Herein,	we	present	a

rare	case	of	enterocolitis	correlated	to	COVID–19	in	a	patient	who	presented	with	mild	cough.	Chest

and	abdominal	CT	scans	were	performed.	Results	revealed	wall	thickness	mainly	in	the	submucosal

layer	of	the	left	part	of	the	large	intestine	and	a	high-density	area	around	the	intestinal	wall,	and

pneumonia	in	the	bilateral	lung	field	was	also	observed.	Enterocolitis	caused	by	bacteria	is

characterized	by	preferential	localization	and	severe	submucosal	layer	thickness	with	specific	CT	scan

findings	of	the	giraffe	coat	sign.	However,	there	is	no	change	around	the	intestinal	wall	(Fig.	3)	[20,

21].	Thus,	the	ground	glass	high-density	area	around	the	intestinal	wall	is	a	specific	feature	that

represents	parenchymal	inflammation	caused	by	immunoreaction	and	production	of	cytokines	in

COVID–19	[22].

Conclusion
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Herein,	we	report	the	first	case	of	enterocolitis	associated	with	COVID–19,	and	the	patient	had

positive	abdominal	CT	scan	findings.	Thus,	this	imaging	modality	could	be	effective	for	the	diagnosis

of	enterocolitis	correlated	to	COVID–19.
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Figure	1

Chest	computed	tomography	scan	revealed	patchy/punctate	ground	glass	opacities	and

patchy	consolidation	in	the	bilateral	lung	field.
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Figure	2

Abdominal	computed	tomography	(CT)	scan	revealed	wall	thickness	mainly	in	the

submucosal	layer	(open	allow)	of	the	left	part	of	the	large	intestine.
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Figure	3

The	CT	density	was	high	similar	to	the	ground	glass	around	the	intestinal	wall	that

represents	parenchymal	inflammation	(closed	allow).
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Figure	4

In	enterocolitis	caused	by	Campylobacter	jejuni,	abdominal	computed	tomography	(CT)	scan

revealed	severe	submucosal	layer	thickness	in	the	right	side	of	the	large	intestine	(giraffe

coat	sign).	However,	the	density	of	the	mesentery	around	the	intestinal	wall	was	normal.

Supplementary	Files
This	is	a	list	of	supplementary	files	associated	with	this	preprint.	Click	to	download.

	CARE-checklist-English-2013-Takifuji.docx

https://preprints-us-east-1-production.s3.amazonaws.com/files/rs-21006/2836f799ffc11a23b68ec36a.docx?response-content-disposition=attachment%3B%20filename%3D%22CARE-checklist-English-2013-Takifuji.docx%22&X-Amz-Content-Sha256=UNSIGNED-PAYLOAD&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEF0aCXVzLWVhc3QtMSJHMEUCIQCW%2FY9jbiUZlbiM6bhqroE60CyOk1uM%2BSfZ4wOZs0pg8AIgFWIOA9IMHoKG79DGm%2FVacwK8FhIADVR03zL3lNNy6xEq8wMIZhAAGgw3OTg1MDI2MTc2ODMiDCQGd5Wj8YAR7jIIhSrQA8DKuyM24vqeWX44020QAKwth4tHI0A4LbmOUTH1fUL2vKHSMkaAJLgN0RkbXE3jNr%2B8l0e4kSiUm7YmTvTu7YMGc9zdxIYkG3WrBzpFgiNalNIGk9JZTDmo2i18gkRpT4lEuEMEjicCzOa2wktRSkZ8kUJ48SYgBa8wumHN0QqSxjHFORXGw9C343%2B5iEsdLjBJ7jNUIlZk64BF08tGh4utMWxtT2ShL9tZFaA3D4r1GcLYZH0kvaTyTRGoKzaD9gyCgjbqHSVCmgDbQvG%2BaJ3HQLgpc%2B7Pg0p4TuriEMAcXms37m8n%2BrMpX7fSCNrIPmJsTGsgZKUaE2dPhGNdPYn9X2b7m3QUAoOTS2ypk1wF%2FAmhZcrsGiDiJuL8dE5bu7cB0tVdJHhwQmggvask38uDaC5YlX9frYO%2F67mXJQ4BMZQKbbqNnxT3Z2MV%2BJIwGmrR5OtJL4XhRH9aXcIOvARhaj7XkAuWW0vv1xml5k9sKkUu0vl1HpauEme2Q442mO9BoXWdaTSTKGnOkj51jZmNCwROk99QbD1hnxFPDuvd4iHcB8hYkLi6dBLgKLO2xfsXaE267t7e%2FkWiduJb8uxkqjT3d0UfGWJ2rcv6yuWgMJa8nvQFOu8BDW0TrnsAGFBl8pQNYL1oPAvCaqYtOcpctYoTMOGn2Yj6HQ9espu2aE0EOU5fOp6i%2FPDfqPC6tFr31ll1Z2PI%2BzjV0JHbqoj%2FrveOKu74xinetoSE0dsumfE9jgQfZ0nAGMpbhmZ8EeaS4LkzppUgYLdYiNUA3SQmY%2FAu7aN%2B5V%2BB8iVhXiK%2Bqqzi3nEy38UdB89tQT8Y2dT8gQc6U82ERxqLK25BuMwqlX65fJCg12xlAMXgs3xjOJd8JbG9LzQE1sGlMAPx2FnslFvnFQRqUxdEdYeBq1LlpORd9qo%2FgG1lwfL2cxX9kU3tnJ1e3Q8%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=ASIA3T2TXAJJWAYQLJ44%2F20200403%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Date=20200403T212828Z&X-Amz-SignedHeaders=host&X-Amz-Expires=3600&X-Amz-Signature=deaa5dfff507c34c58a234b55a8acb4480702a3057f8fcb4f770326c84a64d29

