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Abstract

Background: Coronaviruses derive their name from the
Latin word “corona’ meaning crown. The name refersto the
unique appearance of the virus under an electron microscope
as round particles with arim of projections resembling the
solar corona. They are enveloped, positive-sense, single-
stranded RNA viruses which were first isolated from humans
in 1965.

Although this disease affects mainly the respiratory system,
other organs may be involved, usually due to coagulation
disturbances that lead to a high rate of thrombotic complications.

In thisregard, deep vein thrombosis has been reported in
up to 25-50% of COVID-19 patients requiring intensive care,
with mortality rates being as high as 30-40%. Although less
frequent, other thrombotic events such asintestinal, cerebral,
and peripheral limb thrombosis have been reported, usually
in critical patients.

Concerning intestinal damage, the prothrombotic effects
of the virus rise the incidence of mesenteric ischemiafrom
amere 0.09-0.2% in the general population to 1.9-3.8%in
patients with COVID-19. Furthermore, complement activation
through the alternative and lectin pathways results in endothe-
lial injury and arteriolar thrombosis. Hence, it is believed that
micro vascular changes, rather than major embolic events,
play acentral rolein intestinal damage. It isimportant to note
that venous thromboembolic complications are generally more
common than arterial thrombosis.

In Mesenteric ischemia, the time lag between onset of
symptom to treatment is crucial for good outcome. The optimal
time for intervention isinitial 12 hours from symptom onset,
when it is possible to perform vascular surgery effectively
without requiring intestinal resection.

However, patients with COVID-19 often present late and
treatment of respiratory symptoms is given precedence over
abdominal symptoms.

Mucosal ischemia may further induce massive spread of
virus from bowel epithelium leading to vasoplegic shock after
surgery.
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Introduction

ON January 7, 2020, anovel coronavirus was
isolated and named as severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) by the
International Committee on Taxonomy of Viruses
(ICTV) in the wake of an outbreak of pneumonia
of unknown cause in Wuhan City, China. This
pneumonia was called Coronavirus Disease 2019
(COVID-19) by the World Health Organization
(WHO) on February 11, 2020.

As of thiswriting, the COVID-19 outbreak has
become a pandemic that is threatening global
health, undermining the global economy, and desta-
bilizing societies across the world [1].

The coronavirus disease 2019 (COVID-19)
pandemic, caused by the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV- 2), has spread
over more than 200 countries worldwide [2].

It iswell established that most patients with
COVID-19 have fever along with respiratory signs
and symptoms, such as cough and dyspnea. To
date, there is some uncertainty about the prevalence
of extra pulmonary symptoms, such as those arising
from the gastrointestinal tract.

The prothrombotic effects of the virus may be
directly related to its structure. It is known that
the membrane of SARS-CoV -2 contains a Spike
protein (protein S) which binds to the angiotensin-
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converting enzyme 2 (ACEZ2) receptor located on
the membrane of host cells. ACE2 is most abundant
in the lungs, intestine, oral mucosa, liver, and
endothelium [3].

The superior mesenteric artery (SMA) isa
single central vessel with avulnerable terminal
vascular zone. In around 85% of the cases, the
functional terminal vascular zone of the SMA that
runs from the central collateral blood supply to the
mobile convolutions of the small intestineis af-
fected. Theinitial clinical stage of AMI is charac-
terized by the sudden onset of strong, spasmodic
abdominal pain; after 3-6h, this phase is followed
by a painlessinterval due to the damage of the
intramural pain receptors as aresult of prolonged
hypoperfusion [4].

An acute complete circulatory disruption of the
intestine leads to irreversible mucosal ischemia
with leukocyte infiltration and formation of oxygen
radicals within 6h. The collapse of the mucosal
barrier further contributes to bacterial translocation
and gangrene of the intestinal wall. In addition,
bacterial infiltration leads to peritonitis, ileus,
sepsis, and multiorgan failure [5].

The mortality rate rises from 0 to 10% in cases
with immediate treatment, to 50% in those with
delays of 6-12h, and 80-100% with delays of more
than 24h after the onset of symptoms. Clinical
signs of peritonitis, any evidence of intestinal
gangrene, central occlusion of the SMA, or failure
of endovascular options require an immediate
surgical treatment [6].

The goal of treatment is to obtain arterial reper-
fusion before intestinal resection. Therefore, sur-
geons either need to be trained in techniques of
embolectomy and reconstruction of visceral arteries
or avascular surgeon has to be consulted [7].

Subjectsand Methods

Sudy design:

This study designed to follow the Preferred
Reporting Items for Systematic Reviews and Meta-
analyses (PRISMA) reporting guidelines. Databases
(Pub Med, Embase, Google schooler, Who) were
searched for all studies and national projects dis-
cussing the prevalence and outcomes of COVID-
19 patients with digestive symptoms and mesenteric
ischemiain all countries using keywords: Blood
coagulation; Corona Virus Disease 2019; COVID-
19, hypercoagul ability, mesenteric ischemia, Su-
perior mesenteric artery (SMA) thrombosis, COV -
ID-19 pneumonia, and bowel ischemia. The search
was limited to articles published in 2020 and 2021.

We carried out thorough additional search of the
reference lists of the extracted articles to find out
other potentially relevant articles. Duplicates were
removed.

Eligibility criteria:

Our inclusion criteriaincluded case reports or
seriesinvolving patients with confirmed COVID-
19 infection on areal-time reverse transcription-
polymerase chain reaction (RTPCR) diagnosed
with mesenteric ischemia on imaging/surgery/
biopsy, who underwent at |east one abdominal CT
scan. Other inclusion criteria were articles published
in English, studies conducted on humans, and with
extractable full text without any restriction applied
to country of research. We excluded reviews, expert
opinions, editorials, patients with presumed COV -
ID-19 infection (without RT-PCR confirmation),
and preprints. The titles and the abstracts of the
included studies were screened by two independent
reviewers based on the above criteria and any
disagreements were resolved either by mutual
consensus or by the senior author, if needed.

Assessment of quality of study:

All the studies were rated for their quality
according to the National Institutes of Health (NIH)
Quality Assessment Tool for Case Series Studies
and cross-sectional studies.

Dueto rarity of this entity, most of the included
studies were either case reports or very small series
of patients.

The standard tools used were:
- Observational studies: New-Castle Ottawa Scale.

- Systematic Reviews/Meta-Analysiss. AMSTAR
Checklist Case.

- Reports and Case Series: Joanna Briggs Institute
Checklist.

Data extraction and quality assessment:

After thorough scrutiny of full texts of the
articlesincluded in theinitia review based on the
inclusion criteria, we shortlisted the final list of
the articles to be included in the systematic review.
Further, data extraction was done by two independ-
ent reviewers from the full text of the articlesinto
aMicrosoft Excel database using the following
fields: Author, country, number of patients, demo-
graphics, clinical presentation, abdominal CT
findings, details of treatment, and follow-up. For
extracting the relevant granular data, we used
various subfields like serum levels of acute phase
reactants, type of bowel wall involvement, and
distribution of the abdominal CT findings across
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various segments of bowel and types of vessels
involved. We also extracted the laparotomy and
histopathol ogical findingsin the included studies
to compare with imaging findings. Any discrepan-
cies were resolved by mutual consensus. The fol-
lowing data from each study also were extracted
such as; name of the first author, study country,
study design, course of the disease (such as ICU
admission), and outcome.

Furthermore, a series of imaging findings from
included studies were added (formal permissions
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obtained from the copyright holder). Quality of
the included studies were assessed using the Na-
tional Institutes of Health (NIH) quality assessment
tool for case series/reports and the modified version
of the Newcastle-Ottawa Quality Scale (NOS) for
cohort studies.

Exclusion criteria:

Studies which were just molecular reports,
studies that reported laboratory results as percent-
ages and commentaries were excluded.

o
o
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= (n=155 EMBASE) identified through
R (n=27 Google scholar) other sources
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[No patient with ischemia=13)
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HPE/endoscopy/surgical
series-4) (No CT findings-3)]

Fig. (1): PRISMA 2009 flow chart describing the study selection process for the systematic review (Moher et a., 2009).

Satistical analysis:

Cochran, Chi-square test, and | Z were used to
assess heterogeneity amongst studies.

A fixed-effects model was used when | % <50%,
and when 12 >50%, a random-effects model was
selected. The fixed-model assumed that the popu-
lation effect sizeswill be the same for al studies.

In contrast the random-effects model will at-
tempt to generalize findings beyond the included
studies by assuming that the selected studies were
random samples from alarger population. If there
is astatistical heterogeneity amongst the results,
afurther sensitivity analysis was conducted to
determine the source of heterogeneity. After sig-
nificant clinical heterogeneity were excluded, the
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randomized effects model was used for meta-
analysis. When p<0.05 the result was considered
statistically significant (2-sided). All datawere
analyzed using the STAT 15 software (IBM, NY,
USA).

The pooled log transformed rates of events and
Wald 95% confidence intervals were estimated
using DerSimonian and Laird random effects mod-
el. Freeman-Tukey double arcsine transformation
or logistic-normal random-effects model was used
as needed for continuity correction in order to
ensure that studies with zero events were not ex-
cluded from the meta-analysis. To evaluate whether
TE (thromboembolic) increases the risk of mortality
among patients with COV1D-19, we estimated
pooled Mantel-Haenszel odds ratios (OR) for mor-
tality using arandom effects model. In this com-
parative analysis, patients with COVID-19 who
developed TE were compared with those who did
not develop TE using studies that reported mortality
in the two groups of interest. Heterogeneity among
studies was quantified with the | % statistic, with
17>50% (p-value <0.05) considered to indicate
significant heterogeneity among studies. Given the
significant heterogeneity between the included
studies, random effects models were used through-
out. Publication bias and small study effects was
assessed with visual inspection of funnel plots and
formally testing with Egger test. All analyses were
performed using STATA version 16.1 statistical
software (StataCorp LLC, College Station, Tex).
The meta, metaprop and metaprop-one commands
of Stata were used as appropriate.

Results

Characteristics of the studies:

Five hundred and seven unique articles were
identified after initial search of the four data bases.
Out of these, 88 articles met the criteriafor full-
text review after initial screening. After scrutiny
of these 88 articles, 47 articles which met the
inclusion criteria qualified to be included in the
final analysis. The demographic information about
the population isgiven in Table (1).

In 47 studies, atotal of 75 patients underwent
abdominal CT scans, excluding the follow-up scans
which are described later. Most of the studies were
case reports (Supplementary Table 1). The meth-
odologic quality of the studies, which was assessed
using the NIH (National institutes of health) Quality
Assessment Tool for Case Series/Reports, was fair
for most of the studiesindicating limited and low-
quality data available in the literature pertaining
to abdominal CT.

Major imaging findings on abdominal CT:

Abdominal pain was the most common present-
ing symptom. The duration between positive RT-
PCR and abdominal symptom onset (range O to 48
days) varied widely across the studies. Small bowel
ischemia (41/75; 46.67%) was the most prevalent
abdominal CT finding in patients with mesenteric
ischemia. Thiswas followed by |large bowel
ischemia (ischemic colitis) in 37.3% (28/75), arte-
rial thrombi in 25% (17/68), and venous involve-
ment in 20.6% (13/63). The less common findings
were solid organ ischemia (12/63; 19%), ascites
(8/45; 17.7%), pneumoperitoneum (6/53; 11.3%),
and gastric ischemia (1/75; 1.3%) (Table 2). Among
the patients who had identifiable bowel abnormal-
itieson CT, non-occlusive mesenteric ischemia
(NOMI) (36/53; 67.9%) was the most common
pattern. Mural thickening and bowel wall edema
were seen in 50.9% patients (27/53). While bowel
hypoperfusion and dilatation were seen in 20.7%
(11/53) each, pneumatosis and signs of perforation
in the bowel wall were seen in 16.9% (9/53) and
11.3% (6/53), respectively. Mucosal hyperenhance-
ment and small intestinal obstruction were rare
findings (1 patient each).

Distribution of bowel ischemia;

Radiological signs of bowel ischemia, when
present, were most commonly seen in the ileum
and colon with equal frequency (17/53; 32.07%
each), followed by the jeunum (7/53; 13.2%).
Most studies did not specify the segment of the
ileum or colon involved. Among the ones which
described segmental involvement, distal ileum and
ascending colon were more commonly involved
than proximal ileum and descending colon, respec-
tively. Involvement of cecum and rectum was rare.

Distribution of arterial and venous thrombi:

Among the studies which described the distri-
bution of arterial thrombi in patients with imaging
features of AMI, superior mesenteric artery (SMA)
(17/68; 24.9%) was most commonly involved,
followed by aorta (6/68; 8.8%). Concomitant |ower
limb arterial thrombus was seen in 2 patients
(5.4%). Among the aortic segments, descending
thoracicaorta (DTA) was most commonly involved.
V enous thrombi, when present, were seen most
commonly in the superior mesenteric vein (SMV)
(9/63; 14.3%), followed by the portal vein (PV)
(6/63; 9.5%). Inferior vena cava (1VC) (3/63;
4.7%), inferior mesenteric vein (IMV), and splenic
vein (2/63; 3.1% each) were less commonly in-
volved. Concomitant lower limb DVT was seenin
1 patient (1/37; 2.7%).
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Table (1): Overview of the included studies and the demographic profile of the popul ation.

1953

Number of patients

First author ;O;Bg With_ mesen_teric Mae Femae aglee?\r(]) Comorbidity
ischemi

Varshney et al. India 1 0 1 50 N

Krothapalli et al. USA 1 0 1 76 DM; HTN; CAD

Abdelmohsen et al. Kuwait 2 1 1 60 N

Kinjoet a. Japan 2 1 1 56 N

Shaikh et al. USA 1 1 0 73 DM; HTN

Bannazadeh et al. USA 1 1 0 55 HTN; Grave's disease

Amaravathi et al. India 1 1 0 45 N

Mir et al. Iran 2 1 1 60 DM; HTN

Mahruqi et al. Oman 2 2 0 51 N

Goodfellow et al. UK 1 0 1 36 Post-Roux-en-Y Gastric Bypass

Tirumani et al. USA 2 1 1 55 N

Abeysekara et al. UK 1 1 0 42 Chronic Hepatitis B

Qayed et al. USA 2 2 0 61 N

Lazaro et al. Spain 1 1 0 53 DM; Type 2 Hypercholesterolemia

Costanzi et al. Italy 1 0 1 62 N

Karnaet al. India 1 1 0 61 DM; HTN

Rodriguez- Nakamuraet al. Mexico 2 1 1 45 Untreated vitiligo; Obesity,
previous VP shunt

Osilli et al. UK 1 1 0 75 DM, Diverticular disease

Sehhat et al. Iran 1 1 0 77 HTN

Chiuet al. USA 1 0 1 46 Stage 4 CKD

Singh et al. USA 1 1 0 82 DM; HTN

AlmeidaVargaset al. Spain 3 3 0 66 HTN; DM, Dyslipidemia,
Obesity, COPD

Lari et al. Kuwait 1 1 0 38 N

Fan et al. Singapore 1 1 0 30 N

English et al. UK 1 1 0 40 Obesity

Norsaet al. Italy 7 4 3 73 N

Mitchell et al. USA 1 1 0 69 N

Norsaet al. Italy 1 1 0 62 Obesity, HTN, DM, Cirrhosis

Bianco et al. Italy 1 1 0 59 HTN

Chanetal. USA 1 1 0 73 HTN, CKD

Ignat et al. France 3 2 1 50 HTN, Obesity, DM
Chronic bronchitis, COPD,
postcardiac transplant

Azouz et a. France 1 1 0 56 N

Bhayanaet a. USA 13 9 4 55 N

Cheung et al. USA 1 1 0 56 HTN

Dinoto et al. Italy 1 0 1 84 DM, HTN, renal failure,
gastric ulcer disease

Macedo et al. Brazil 1 1 0 53 N

Beccaraet al. Italy 1 1 0 52 N

Gartland et al. USA 1 1 0 42 Type2 DM

Vulliamy et al. London 1 1 0 75 N

Farinaet a. Italy 1 1 0 70 N

Besuitti et al. Italy 1 1 0 72 HTN, DM, CKD

Daneet a. USA 1 1 0 46 N

Olson et . USA 2 1 1 51 DM

Seeliger et al. France 1 1 0 56 N

Neto et al. Brazil 1 0 1 80 HTN, CAD

Hoyo et a. Spain 1 0 1 61 DM

Pang et al. Singapore 1 1 0 30 N

DM : Diabetes mellitus.
HTN: Hypertension.

CAD: Coronary artery disease.
CKD: Chronic kidney Disease.
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Involvement of other organs and other uncom-
mon imaging findings:

Splenic infarct (8/64; 12.5%) was the most
common associated imaging finding in COVID-
19 patients with mesenteric ischemia, followed by
renal infarct and mesenteric edema (4/64; 6.25%
each). Various other rare imaging findings included
associated pulmonary thromboembolism, portal
venous gas, portal cavernoma, necrotizing pancre-
atitis, and myocardial infarct.

Serum level s of acute phase reactantsin CO V-
ID-19 patients with mesenteric ischemia:

There was wide heterogeneity in the studies
reporting various acute phase reactants. Pooled
incidences aswell asfinal outcomesin these pa-
tients are described. D-dimer was most commonly
raised serum acute phase reactant (34/35; 97.1%),
followed by C-reactive protein (CRP, 19/24;79.2%)
and serum leukocyte count (17/24; 70.8%). In those
with elevated D-dimer levels, death and discharges
were seen with equal frequency (16/34; 47%),

Varshney et al.
Krothapalli et al.
Abdelmohsen et al.
Kinjoet al.

Shaikh et al.
Bannazadeh et al.
Amaravathi et al.
Mir et al.

Mahruqi et al.
Goodfellow et al.
Tirumani et al.
Abeysekara et al.
Qayed et al.
Lazaro et al.
Costanzi et al.
Karnaet al.
Rodriguez-Nakamura

0
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when described. In patients who had elevated CRP,
final outcome of death was seen in 57.9% (11/19)
and discharge in 42.1% (8/19).

Treatment and outcomes in patients with me-
senteric ischemia:

Table (2) describes the frequency of treatment
provided and the final outcomes, when described
across the included studies. Most patients received
surgical treatment (41/63; 65.07%), followed by
conservative medical management (19/63; 30.15%).
Only 3 patients underwent endovascular manage-
ment (3/63; 4.76%). Among those who received
surgical treatment, 20 (55.5%) patients got dis-
charged, whereas 12 (33.3%) patients died. Among
those who received medical management, equal
number of patients died or got discharged (7/14;
50%). Asfar as the composite outcomes are con-
cerned, out of atotal of 56 patients in whom out-
comes were reported, 24 (24/56; 42.8%) patients
died, 28 (28/56; 50%) patients got discharged, and
4 (4/56; 7.1%) patients were hospitalized at the
time of reporting.

10! 102
Mean-age

Fig. (2): Mean age of Mesenteric vascular thrombosis patients with COVID-19.
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Fig. (3): Mean age of Mesenteric vascular thrombosis patients with COVI1D-19.
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(A)
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Fig. (4): (A): Coronal contrast-enhanced abdominal CT image in a47-year-old man with abdominal tenderness shows typical
findings of mesenteric ischemia and infarction, including pneumatosisintestinalis (white arrow) and non-enhancing
bowel. Frank discontinuity of athickened loop of small bowel in the pelvis (black arrow) isin keeping with perforation.
(B): These findings are confirmed at |aparotomy, with the additional observation of an atypical yellow discoloration

of the bowel (Bhayana et al., 2020).

Laparotomy and histopathological findings:

Laparotomy findings were described in 31
patients. All the patients with diagnosis of me-
senteric ischemia on imaging showed signs of
bowel ischemia on laparotomy ranging from bowel
necrosis, gangrene, and distension to pallor and
yellowish discoloration. SMA thrombus was seen
at laparotomy in 2 patients, who also had the same
finding on CT. Signs of bowel perforation were
seen in 6 patients at |aparotomy, 5 of whom had
such signs on imaging like pneumoperitoneum and
abdominal collections.

All the patients, radiologically diagnosed with
mesenteric ischemia, showed various signs of
bowel wall ischemiaranging from bowel wall
necrosis, inflammation, or hemorrhages. Of note,
6 patients were seen to have microvascular thrombi,
all of whom had no major vascular abnormalities

on imaging. Arterial thrombus was seen in 2 pa-
tients, who were also seen to have arterial (SMA)
thrombus on imaging. Mesenteric venous thrombus
was seen in 5 patients, 4 of whom were seen to
have mesenteric venous abnormality on imaging.

Findings on follow-up abdominal CT:

The studies which described findings on follow-
up CT are detailed in Table (3). 4 studies showed
signs of progression. While 1 study with ascending
colon involvement at baseline showed with pro-
gressive involvement of descending colon on fol-
low-up, 1 study with only SMV and PV thrombus
at baseline showed frank bowel infarction at follow-
up. 1 study with spleno-portal thrombosis at base-
line developed liver, mesenteric, and splenic
ischemiaat follow-up. A patienttreated endovascu-
larly for SMA thrombus showed fully patent SMA
at follow-up.

Table (2): Management and outcomes of patients with mesenteric ischemia across various studies.

Treatment n (n/total number of patientsin Outcomes (n/total number of aptientsin
received whom treatment was reported) whom outcome was reported)
Surgical 41 (41/63; 65.07%) Death=12/36 (33.3%)
Discharged=20/36 (55.5%)
Hospitalized at the time of reported=4/36 (11.1%)
Conservative 19 (19/63; 30.15%) Death=7/14 (50%)
(includeding medical)
Endovascular 3 (3/63; 4.76%) Discharged=7/14 (50%)

Hospitalized at the time of reported=1/1 (100%)
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Table (3): Follow-up of abdominal CT findings in cases where abdominal CT was repeated.

Study Number of Baseline Duration of follow-up Follow-up abdominal
patients CT finding abdominal CT CT findings
Shaikh et al. 1 - Mild dilatation of theright  NR - Dilatation of the distal trans-
colon with diffuse wall thick- verse and descending colon,
ening wall thickening, pericolo-
nicinfilterative changes
Abeysekaraet al. 1 - Acute portal vein and SMV 6 weeks - Chronic PV thrombosis, re-
thrombus and bowel edema tracted, collateralization and
resolutiom of intestinal edema
Fan et al. 1 - SMV thrombosis and small 17 days - Decreasein SMV thrombus,
intestine dilatation progress to small bowel ob-
struction
Ignat et al. 1 - SMV and portal vein throm- Day 5 - Bowel infarction in the first
bosis and no sign of ischemia bowel loop
Dinoto et al. 1 - SMA occlusion 24-hour post - SMA patency
endovascular treatment
Hoyo et al. 1 - Hepatic vein, spleno-portal NR - Liver,mesenteric and splenic
axisthrombosis ischemia
Pang et al. 1 - SMV thrombosis, mural thick- NR - Dilated proximal small bowel

ening of bowel loops

NR: Not reported. SMV: Superior mesenteric vein.

Discussion

This endothelial damage increases the formation
of procoagulant factors like factor VII1, von Will-
ebrand factor secreted by the Weibel Palade bodies,
and fibrinogen. The hypercoagul able statein COV-
ID-19 can cause thrombosis of small mesenteric
vessels and bowel ischaemia. This mucosal
ischemia can lead to a considerable spread of the
virus from the bowel to other organ systems causing
arapid clinical deterioration in the patient's condi-
tion. VVenous thromboembolism is more commonly
observed than arterial thrombosisin patients with
COVID-19 [1011].

Lastly, patients with severe COVID-19 pneu-
monia might require vasopressors like norepine-
phrine and high-dose epinephrine to treat shock
and hemodynamic instability. The resulting vaso-
constriction and decreased mesenteric blood circu-
lation can lead to non-occlusive mesenteric
ischemia [13].

Daneet a. reported that solid organ infarction
in COVID-19 patients follows vascul ature patterns
and may result from microthrombi. Among the
cases of bowel ischemiain the setting of COVID-
19 in our systematic review, the most common
non-thrombotic radiologic findings were bowel
wall unenhancement (which is a specific sign for
ischemia) and bowel wall thickening (whichis
probably the more sensitive sign of ischemia) [14].

Microvascular thrombosis, non-occlusive me-
senteric ischemia, and gross arterial and venous

thrombosis have been suspected as culprits for
fatal bowel wall necrosis [16].

In recent studies, it has been suggested that all
hospitalized COVID-19 patients should undergo
routine coagulation profile monitoring and throm-
boembolism prophylaxis. Contrast-enhanced ab-
dominopelvic CT scan has apivota rolein the
early diagnosis of ischemic bowel disease. It should
be considered in any cases of COVID-19 with
prominent Gl signs and symptoms, especially those
admitted in ICU [17].

In our studied population, CT scan results re-
vealed one patient with short segment bowel edema
and diffuse wall thickening involving a single loop,
concerning for One recent meta-analysis of 47
studies with 10,890 patients estimated a pooled
prevalence of diarrheato be 7.7%; nausea/vomiting,
7.8%; and abdominal pain, 2.7%. The study also
pooled the prevalence of diarrhea among studies
from countries other than China only and found
the prevalence of diarrheain non-China studiesto
be higher, with a pooled prevalence of 18.3% [19].

Overall, our results are also in keegping with
those of previous studies. It hasin fact been reported
that coagulation is activated and accelerated in
response to several infections because this mech-
anism may enhance the physiological response.
Coagulation has aso an immune function, which
can be hence considered another line of defense
against severe infections [20] .
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Limitations:

The major limitations of our study include the
small sample size and reporting bias (probability
of reporting severe cases). Also, since the dataare
extremely heterogeneous in terms of quality of
methodology, data availability, and imaging find-
ings, the results of this study should be interpreted
with caution and only in appropriate clinical con-
text. Presence of different types of scanners, pa-
rameters of acquisition, and the experience of the
radiologists may have induced some heterogeneity
in the reported abdominal CT findings. However,
we believe that this would not have impacted the
common imaging findings in our study.

Conclusion:

In Conclusion, despite the limited number of
cases, we believe these cases to be significant
additions and may aid further research. Presenta-
tions such asthese are relatively rare. We believe
Covid-19 plays avital role in thromboembolic
disease and warrants a high index of suspicion
regardless of predisposing factors. A registry would
need to be set up and further high-level studies
need to be carried out, to underline the etiology
and treatment recommend-dations.

The growing awareness and understanding of
thrombotic complicationsin patients with SARS-
CoV-2 infection will contribute to a more rigorous
approach resulting in the earlier detection of such
events and reducing the mortality rate associated
with the disorder.

Macrovascular arterial/venous thrombosis can
be depicted in almost half of COVID-19 patients
with bowel ischemia. Overall mortality in COVID-
19 patients with Gl ischemia and radiologically
evident mesenteric ischemiawas 38% and 40%,
retrospectively. Although many attributing factors
are considered in the pathogenesis of bowel
ischemia, factors such as hypercoagulative state,
non-occlusive mesenteric ischemia, and microvas-
cular thrombosi s constitute the underlying pathol-
ogy in the mgjority of COVID-19 patients with Gl
ischemic presentation.
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