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Abstract: The emergence of the novel SARS-CoV2 virus, proclaimed by the World Health Orga-
nization (WHO) as a culpable agent for the pandemic situation, caught the scientific and medical
communities off guard. One of the most common complications following pulmonary disease is
represented by gastrointestinal (GI) disorders, especially ischemic damage. Inflammation, vasculopa-
thy, immobility, endothelial dysfunction, and a hypercoagulable condition have all been proposed
as pathophysiological factors for GI ischemia in these patients. Owing to the COVID-19 effect on a
variety of GI conditions, especially ischemic changes, and the high mortality rate, physicians should
always keep in mind this complication. They should take a deeper look at clinical and imaging
modalities in this cohort of patients so that a proper and time-saving treatment strategy can be applied.
Our study aimed to elucidate the thrombogenic mechanism in different GI disorders. Moreover, we
analyzed the factors related to necrotic GI changes, by summarizing the already reported data of GI
ischemia in COVID-19. To the best of our knowledge, this review is the first to incorporate all GI
ischemia cases reported in the literature so far.

Keywords: COVID-19; gastrointestinal ischemia; ischemic colitis; necrotic esophagitis; mesenteric
thrombosis

1. Introduction

The emergence of the novel SARS-CoV2 virus, proclaimed by the World Health
Organization (WHO) as a culpable agent for the pandemic situation, caught the scientific
and medical communities off guard. The world witnessed rapid viral spread that finally
engulfed the entire planet, causing chaos and carnage. Despite the major respiratory
complications, evidence for other organ involvement appeared as the pandemic progressed.
One of the most common complications following pulmonary disease is represented by
gastrointestinal (GI) disorders. Many literature studies reported GI tract involvement. A
review by Maria-Jimena Mucino-Bermejo et al. presented data about the gastrointestinal
manifestation in COVID-19 patients. They pointed out that the esophagus has more than
1% ACE2-positive epithelial cells [1]. On the other hand, gastric and liver cells have
<1% ACE2-positive cell expression. Heartburn is the most common clinical sign, and
standard treatment with PPIs leads to relief of the symptoms. The authors reported that
ACE2 expression in ileal epithelial cells is proximately 30%. An interesting fact is that
SARS-CoV-2 can spread from infected to uninfected cells in the GI tract, leading to mucosal
immune cell activation [2].

However, there is scarce evidence of GI ischemia in COVID-19 patients. Furthermore,
the exact pathogenic process remains obscure. Inflammation, vasculopathy, immobility,
endothelial dysfunction, and a hypercoagulable condition have all been proposed as
pathophysiological factors for GI ischemia in these patients [3].
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Because of the high mortality percentage in GI ischemia, clinicians should implement a
high clinical suspicion index to prevent its progression and promptly manage any complica-
tions, whether conservative or surgical. Therefore, we aimed to elucidate the thrombogenic
mechanism in different GI disorders. Moreover, we analyzed the factors related to necrotic
GI changes, by summarizing the already reported data of GI ischemia in COVID-19. To the
best of our knowledge, this review is the first to incorporate all GI ischemia cases reported
in the literature so far.

2. Pathogenesis in GI Ischemia

Ischemia of the gastrointestinal tract occurs when the organ’s perfusion does not meet
its metabolic demands. Despite the fact that the pathophysiology of gastrointestinal com-
plications in COVID-19 is considered to be multifactorial, the inflammation, microvascular
endotheliopathy, and hypercoagulable state, leading to tissue hypoxia, have been proven to
be specifically related to the COVID-19 infection. A plethora of literature data showed that
coronavirus disease is associated with specific tropism to the vascular system, which leads
to alteration of microcirculation and thrombotic complications [4]. This ischemic damage
could involve the macro- or microvasculature and may affect any part of the gastrointestinal
tract [5]. The envelope-anchored spike (S) protein of the virus has a high affinity for the
human angiotensin-converting enzyme 2 (ACE2) receptor, which has been recognized as
a functional cellular receptor for SARS-CoV2. ACE2 receptors are highly present in the
oral mucosa, esophagus, small intestine, colon, liver, spleen, and respiratory system. An
overabundance of ACE2 expression has also been established in gallbladder epithelial cells
and pancreatic ductal, acinar, and islet cells. The virus causes direct endothelial damage,
initiating cytokine release and the activation of various factors of coagulation. Additionally,
ACE2 activation stimulates the excessive release of Von Willebrand factor, factor VIII, and
plasminogen activator inhibitor-1 by endothelial cells [6,7]. This pathogenetic cascade leads
to inflammation, tissue injury, fibrin deposition, vessel occlusion, and ischemia (Figure 1).
A systemic review, published by Kashawartz et al., emphasized the role of macro- and
microvascular involvement in the pathogenesis of intestinal ischemia in the context of
SARS-CoV2 infection [3].

Mesenterial ischemia

Figure 1. Summary of factors leading to GI ischemia.

Subsequently, Silva et al. published an interesting meta-analysis highlighting the
prevalence of GI symptoms associated with COVID-19 in more than 18,000 patients. The
authors reported a prevalence of 30.5% (n = 1841) of any GI manifestations, pointing out
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diarrhea (11.5%) as the most common symptom, followed by nausea and vomiting (6.3%)
and abdominal pain (2.3%) [8]. Another interesting finding is the correlation between a
high frequency of COVID-19-related GI complications and the severely ill infected pop-
ulation. For example, Marchelo et al. published a score-matched comparison between
the incidence of GI manifestation of 184 critically ill patients with and without COVID-19
infection. The results showed a statistically significant rate of manifested GI complications
among COVID-19-positive patients: elevation of liver enzymes (55% vs. 27%) and ileus
(48% vs. 22%) or bowel (4% vs. 0%) ischemia [9]. In addition, a study by Pascolini et al.
reported that patients with severe COVID-19-associated pneumonia have a higher concen-
tration of autoantibodies (antinuclear antibodies), which could be used as a prognostic
marker in these patients. However, the authors underlined that more studies with similar
designs should be conducted in order to more specifically explain the pathogenic role of
antibodies in immune dysregulation in COVID-19 infection [10].

3. Esophageal and Stomach Involvement

Concerning the upper GI tract, a plethora of studies have reported a variety of endo-
scopic findings in COVID-19-positive patients: hemorrhagic, ischemic, and perforation
complications. ACE2 receptors were shown to be strongly expressed in the epithelial cells
of the esophagus, which might explain SARS-CoV2 detection in a biopsy from esophageal
erosions. The direct epithelial and endothelial injury and impaired mucosal barrier systems,
caused by the SARS-CoV2 virus, are considered to be the main culprit for mucosal damage,
leading to necrotic ulceration and hemorrhages [11]. In a study published by Lin, six pa-
tients with GI symptoms underwent endoscopies with biopsy. SARS-CoV2 RNA was found
in the tissue samples from the esophagus, stomach, duodenum, colon, and rectum [12].
Furthermore, Li et al. supported the concept of direct injury to the intestinal epithelium by
publishing a case report of a 77 year old male who underwent gastroscopy due to suspicion
of upper GI bleeding. The authors described herpetic erosions and ulcers in the esophagus,
where viral RNA was identified in the biopsy sample [13]. Regarding COVID-19’s impact
on ischemic tissue injury, Nada et al. described a patient who presented with melena
1 month after the hospital COVID-19 treatment. The endoscopy found large 1.5-2 cm
wide distal esophageal ulcers without active bleeding. Histological examination revealed
an ulcerated mucosa with necrosis extending to the muscularis propria. Incidentally, the
patient tested positive for COVID-19 3 weeks later [14]. Another interesting case report by
Deliwala et al. presented a patient under home quarantine with melena and severe anemia.
The endoscopy revealed necrosis of the distal esophagus and gastroduodenal erosions. The
authors suggested that the combination of hypoperfusion and thromboembolic derange-
ments caused the necrosis [15]. In addition, Meloy et al. reported a case of an elderly patient
with COVID-19 pneumonia, complicated with esophageal perforation, which led to a lethal
outcome [16]. Rahamen et al. also reported a case of Boerhaave syndrome in a 53 year
old patient with esophageal rupture, who was successfully treated with surgical repair
and esophageal stent placement [17]. A multicentric study, published in 2021, analyzed
results from 114 endoscopies, performed on 106 patients with COVID-19; 33% of them were
treated in an intensive care unit, while 66.7% of endoscopies were performed urgently, due
to acute GI bleeding. A total of 52 (45.6%) patients were found to have a present source
of bleeding: ulcers (25.3%), erosive/ulcerative gastro-duodenopathy (16.1%), and hemor-
rhagic gastropathy (9.2%). According to the authors, among the patient-related variables
analyzed in this study, D-dimer levels above 1850 ng/mL were related to the presence of
mucosal abnormalities at endoscopy [18]. Despite the low rate of esophageal necrosis in
the overall population (<0.2%) in COVID-19 cohorts of patients, the exact number could be
easily underestimated, owing to the possibility of subclinical disease presentation, as well
as early mucosal healing, with transient ischemic or chemical injury [19].
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4. Colon Ischemia

A study by Wichmann et al. published data about the results from autopsies in
COVID-19 patients, which revealed that, in three of the first 12 COVID-19 autopsies, pa-
tients had severe intestinal ischemic lesions [20]. The studies demonstrated that acute
mesenteric ischemia (AMI) is one of the possible complications in patients with severe
SARS-CoV2 infection. In general, AMI is classified as arterial thrombosis, arterial embolism,
venous thrombosis, and nonocclusive mesenteric ischemia [21]. AMI has a high mortality
rate (about 80%) in patients who do not undergo revascularization [22]. It was established
that the frequency of AMI in COVID-19 patients admitted to intensive care units is about
0.7%, with even higher rates for those with acute respiratory syndrome (ARDS) (4.3%) [23].
In COVID-19 patients, the most common cause of AMI is acute occlusion of the superior
mesenteric artery (SMA). Clinical presentation varies from poorly localized abdominal pain
to fulminant bowel ischemia [24,25]. The manifestation and severity of abdominal pain
depend on the occlusion degree, type of artery, collateral blood flow compensation, and
intensity of presentation [25]. For patients with SARS-CoV2 infection and AMI, elevated
levels of CRP, lactate, and D-dimer have low negative predictive value as possible prognos-
tic factors because they could be detected in severe COVID-19 infection [22]. However, the
normal levels of D-dimer in COVID-19 patients could be a useful diagnostic test for the
exclusion of acute thromboembolic occlusion of the SMA [26]. Several authors reported
intriguing endoscopic changes in COVID-19 patients with lower GI bleeding. The most
frequent finding among colonoscopies performed was ischemic-like colitis (33.3%). Half
showed acute mucosal injuries, and more than one-third of lower GI endoscopies had
features of ischemic colitis [18]. Another interesting review by Kerawala et al. included
41 COVID-19 patients with bowel necrosis. The authors elucidated that the exact mecha-
nism of ischemic injury is based on disruption of the classic Virchow’s triad. Furthermore,
they underlined the importance of the direct viral bowel damage via binding with ACE2
receptors on enterocytes, as well as hemodynamic instability with hypotension, which
could be the reason for nonocclusive mesenteric ischemia in these patients [27]. Any patient
who has COVID-19 and is experiencing gastrointestinal symptoms should be monitored
for acute mesenteric ischemia. Therefore, the most important moment in developing AMI
is a prompt and timely diagnosis establishment, based on clinical symptoms and imaging
findings. On the other hand, the diagnostic algorithm is a contrast-enhanced CT scan
which is considered a very useful tool in COVID-19 patients with suspected AMI. This
imaging technique can detect intestinal ischemia, which is characterized by the following
signs: bowel wall thickening, edema, and dilatation of the colon. When the diameter of
the bowel is more than 3 cm, AMI is very likely to be present [28]. Another specific CT
sign for AMI is pneumatosis intestinalis, which is detected in 6-28% of patients with AML
Pneumatosis is a very specific marker for intestinal ischemia, but unfortunately with very
low sensitivity [29]. A study by Parry et al. showed that, in severe COVID-19 patients with
AMLI, there was a 15% higher venous gas incidence in comparison with patients without
infection [30]. Treatment strategies for managing patients suffering from both AMI and
COVID-19 represent huge challenges. There are no published therapeutic guidelines for
this issue so far. Thus, the therapeutic options for these patients are generally the same,
despite SARS-CoV2 infection being a comorbidity. It is of great importance to treat patients
with AMI with revascularization before intestinal gangrene occurs. If the patients have
a clinical sign of peritonitis, tissue death is very likely to unfold. In that case, immediate
intestinal surgery or damage control surgery should be performed [29]. The recent data
published in many studies showed that better outcomes in these patients are observed
when surgery is performed as a first-line treatment option. Surgery allows clinicians to
directly visualize intestinal viability, as well as remove necrotic bowel tissue [31]. Another
enduring hypothesis is the potential role of gut microbiota modulation as a promising and
safe therapeutic approach to prevent major COVID-19-related complications. A study by
Odun-Ayo et al. reported on the potential role of gut microbiota in SARS-CoV2-infected
patients and the implication of probiotics in their treatment. The authors highlighted that
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administration of probiotics in COVID-19 illness may lead to normal balance in the gut
microbiota and prevent subsequent bacterial infection in severe SARS-CoV2 infection [32].
Recently, many studies were conducted on patients with dysbiosis and COVID-19 infec-
tions. The authors aimed to determine the correlation between gut dysbiosis in COVID-19
infection and the severity of the illness, as well as its implication as a diagnostic and
prognostic marker [33].

5. Pancreas

As an extrapulmonary manifestation of COVID-19, acute pancreatitis might be an
unusual complication of viral infection. It was estimated that, in patients with COVID-19
pneumonia, pancreatic injury was evaluated in 17% [34]. It is well established that the
pancreas expresses high levels of ACE2 receptor and transmembrane protease serine 2 (TM-
PRSS2), which facilitates viral entry into the exocrine glands and islets of the pancreas [35].
The putative pathogenetic mechanism of acute pancreatitis is thought to be linked with the
direct viral cytopathic effect or an immune response. Microvascular injury and thrombosis
are common complications of COVID-19 infection, which might cause gastrointestinal
hypoperfusion, leading to pancreatic injury [36].

Several factors, such as the direct effect of SARS-CoV2, cytokine storm, dehydration,
and multiple organ failure, could lead to developing acute pancreatitis (AP) in COVID-19
patients [37]. Furthermore, many studies have demonstrated that the activation of the coag-
ulation cascade, caused by SARS-CoV2 infection, is an additional pathogenetic mechanism
leading to injury of the pancreatic gland [38]. The inflammation caused by COVID-19 results
in endothelial dysfunction and platelet activation, which are the major risk factors leading to
venous thromboembolism [39]. The aforementioned statement is supported by a study from
Warzecha et al., which demonstrated that the severity of COVID-19 AP strongly correlates
with the hemostasis imbalance in these patients. The authors showed in experimental models
that inhibition of the coagulation process decreased the severity of the clinical manifestation
of AP [40].

It is of great importance to notice that clinical manifestation of AP in COVID-19
patients could be very heterogeneous. Some patients may present with abdominal pain
and vomiting at the beginning of SARS-CoV2 infection, while others could develop AP
days after the beginning of infection. It was established that the severity of the disease
is strongly associated with the viral load and the multiple organ dysfunction of patients
with COVID-19 infection. Nevertheless, there is no conclusive evidence of an increased
incidence of AP during the COVID-19 pandemic [41]. It has to be underlined that the
exact frequency of patients with COVID-19 AP is not correctly estimated, because, quite
often, the pancreatic enzymes of these patients are not examined at admission. A study
by Bulthuis, which included 433 patients with COVID-19, reported a ~2% rate of AP,
meeting the Atlanta criteria for AP [42]. In another study by Bruno et al. which included
70 COVID-19 patients, six presented with pancreatic abnormalities including elevated
serum amylase and lipase. Despite the elevated enzymes, none of the patients met the At-
lanta criteria [43]. A retrospective cohort analysis of 11,883 COVID-19-positive hospitalized
patients from 12 hospitals in the United States established 32 patients with AP, with a point
frequency of 0.2% [44]. Other retrospective studies from Spain by Miro et al. involving
more than 63,000 patients with COVID-19 reported a frequency of acute pancreatitis of
0.07 [45]. Isolated ischemic damage to the pancreas is not a common finding in COVID-19
infection. Involvement of the pancreas is most likely to be presented in severe cases of
SARS-CoV2 patients. Further studies are needed to obtain guidelines for the surveillance
of patients after COVID-19 AP, as well as the incidence of virus-induced diabetes [46].

6. Liver

In COVID-19 patients, liver injury is the result of many different factors such as
inflammation, ischemia, thrombosis, direct cytopathic effect, and drug-induced adverse
events [47]. It was established that the expression of ACE2 in the liver is mainly in
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the endothelial cells lining the endothelium of small blood vessels. Their expression in
cholangiocytes is about 59.7%. It is a common finding for patients with COVID-19 to have
abnormal liver function because of the overabundance of ACE2 receptor expression [48].
According to the available literature, COVID-19-related hepatic injury is considered when
aminotransferase (ALT or AST) levels are 3x the ULN, and when cholestatic markers
such as ALP, GGT, or TBIL have levels greater than 2x the ULN [49]. The pattern of
hepatocellular injury is more prevalent [50,51], while elevated GGT and TBIL are less
prevalent as an abnormal liver test. In mild and moderate COVID-19 cases, transient
elevations in AST and ALT may be expected findings during hospitalization. It has been
postulated that systemic hypoxia in COVID-19 could play a role in AST elevation, as
previously documented with other viral types of pneumonia, where aminotransferase
levels rise with decreasing peripheral oxygen saturation [51]. Treatment strategies with
various antibiotics, antivirals, and antifungals, as well as systemic corticosteroids, could
have a hepatotoxic effect. These factors could be one of the possible components in the
pathophysiology process of liver damage in COVID-19 patients [52,53].

Another case scenario is hepatic steatosis as the most common abnormal liver finding,
according to a study by Legana et al. The authors published a study involving 40 deceased
patients from COVID-19 complications. They reported that these patients had mild acute
hepatitis and portal inflammation from histopathological reports [54]. Despite these histo-
logical changes, Elsoukkary et al. found that widespread microscopic thromboses in many
organs including the liver can be a typical finding in many COVID-19 patients [55].

Substantial data have been published in the literature showing a higher risk of liver
damage in patients with prolonged hospitalization and severe SARS-CoV2 infection [56].
Up to date, there are scarce data on isolated liver ischemia due to COVID-19. Thus, further
studies are needed to evaluate the short- and long-term effects of the COVID-19 infection
on the liver.

7. Gallbladder

Another interesting and tardive complication reported in COVID-19 patients might be
ischemic gangrenous cholecystitis, which is characterized by a disrupted host inflammatory
response with activation of the coagulation cascade and subsequent thrombosis of medium-
sized arteries. Bruni et al. published such a case report of a 59 year old male patient with
severe SARS-CoV2 infection, who developed peritonitis due to a perforated gangrenous
gallbladder. Histopathology and immunohistochemistry data revealed vasculitis of the
gallbladder with endothelial overexpression of medium-size vessels (anti-CD31) and an
overabundance of macrophages (anti-CD68) and T-helper lymphocytes (anti-CD4), which
injured the gallbladder vessels [57].

Subsequently, Bhayana et al. published a retrospective cross-sectional study, which
analyzed the abdominal imaging findings of 412 patients with SARS-CoV2 infection. The
authors found that half of the patients with CT scans (54%) had gallbladder bile stasis,
and those who underwent laparotomy often had ischemia, possibly due to small-vessel
thrombosis [58].

Furthermore, Lovece et al. reported a case of a 42 year old male patient with COVID-19
infection and micro-perforation of acalculous cholecystitis. The pathology findings demon-
strated transmural necrosis of the gallbladder wall [59].

Despite the published literature data, the exact pathophysiological mechanism is still
disputable. One of the hypotheses discusses extended fasting as the possible cause of
bile stasis and consequent wall ischemia [60]. Another probable theory is that systemic
inflammation or SARS-CoV2- induced immunosuppression may contribute to the late
manifestation of cholecystitis either directly or indirectly through an opportunistic infec-
tion [61]. It is unclear whether COVID-19 subclinical coagulopathy can lead to gallbladder
wall ischemia and small-vessel thrombosis. More convincing and unambiguous data on
the impact of SARS-CoV2 on the clinical outcome are needed to reveal the main culprit
behind ischemic gallbladder changes in these patients.
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8. Results

Our research showed that there were 34 published studies including 48 patients
with ischemic GI injuries (Table 1). However, the vast majority were ischemic bowel
changes (n = 40), followed by an equal percentage of necrotic esophageal injuries and
ischemic gangrenous cholecystitis (8.3%). As for the gender distribution, there was a male
preponderance (1 = 36). The mean age of the affected patients was 55.4 years. Most of
the patients had cardiovascular problems (22.9% HTN, 2% AF), followed by obesity and
diabetes mellitus as concomitant diseases. With respect to symptoms, the most common
was abdominal pain (73.5%), followed by vomiting (29.4%) and nausea (26.5%). In <15%
of the patients, fever and diarrhea were established. In patients with upper Gl ischemia,
melena was the most frequent symptom. In the group with bowel ischemia, 33 patients were
treated surgically, while only 17.5% received conservative treatment with anticoagulants
only. In the gallbladder group, only one patient was treated conservatively, while the others
underwent cholecystectomy. Furthermore, in patients with necrotic esophageal injuries,
the diagnosis was established endoscopically, but the treatment algorithm included high
doses of PPI, with antibiotic and antimycotic medications. The mortality rate was highest
in patients with bowel necrosis (35%), followed by esophageal and gallbladder injuries.

Table 1. Gastrointestinal ischemic injuries in COVID-19 patients.

Number of Concomitant Type of .
Author Included Patients Age Sex Diseases Ischemia Symptoms Intervention = Outcome
Fever, diarrhea,
Beccaraetal. [62] 1 52 M None Bowel vomiting and Surgery A
abdominal pain
50.3 . 2DM;1HTN; 1 Vomiting and .
Ignat et al. [63] 3 (mean age) 2M;1F cardiac transplant Bowel abdominal pain Surgery 2A;1D
Helms et al. [64] 1 NA NA NA Bowel NA NA NA
Farina et al. [65] 1 70 M None Bowel }Eg;’;gﬁg?‘gﬁ‘sﬁgl Conservative D
Azouz et al. [66] 1 56 M None Bowel Z&Tﬁiﬂim Surgery A
Vulliamy et al. Vomiting and
[67] 1 75 M None Bowel abdominal pain Surgery NA
Fraisse et al. [68] 3 NA NA NA Bowel NA NA NA
Bianco et al. [69] 1 59 M None Bowel I:;tlacﬁ)srﬁr?;dpam Surgery D
pocmeetal g 33 M Obesity Bowel NA Thrombolytic A
. Epigastric pain,
l\élitchell etal. 1 69 M HTN Bowel constipation, Surgery NA
eructation
. : Abdominal Multiple
Englishetal. [72] 1 40 M Obesity Bowel distension surgeries A
Diarrhea,
E};Tung etal. 1 55 M None Bowel vomiting and Surgery A
- abdominal pain
de Barry et al. Diarrhea and Surgery, em-
[74] 1 79 F None Bowel abdominal pain bolectomy b
Kraft et al. [75] 4 ?r%ian age) 3F,1M 2 Obesity; 1 COPD Bowel NA Surgery 2A;2D
Fever, dysuria Resection,
Besutti et al. [76] 1 72 M CKD, IHD, HTN Bowel and abdominal splenec- NA
pain tomy
Sehhat et al. [77] 1 77 M HTN Bowel NA Surgery
De Roquetaillade 65 M HIN Bowel NA Surgery D

etal. [78]
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Table 1. Cont.

Number of Concomitant Type of .
Author Included Patients Age Sex Diseases Ischemia Symptoms Intervention = Outcome
Abdominal
Singh et al. [79] 1 82 F HTN; DM Bowel distension and Surgery A
tenderness
Nausea, S
Lari et al. [80] 1 38 M None Bowel vomiting, and UrEery, NA
. . ECMO
abdominal pain
F[Eﬁl]ﬂum etal. 1 29 M None Bowel Abdominal pain Enoxaparin A
{éez\iolger etal. 5 62 M %_I%QIPD; 1DM;1 Bowel Abdominal pain Surgery 4A;1D
Rodriguez- 35 Nausea,
Nakamura et al. 2 (rr{ ean age) 1F1M 1 Obesity; 1 vitiligo ~ Bowel mesogastric pain,  Surgery 1A;1D
[83] & and diaphoresis
Diarrhea,
Bhayana et al. 2 49 M NA Bowel vomiting, and Surgery NA
[57] (mean age) . .
abdominal pain
. . . Abdominal pain
Norsa et al. [31] 1 62 M g%e{;l%/iv?lgl%ol\]sm, Bowel and bilious Surgery D
! ’ vomiting
Khesrani et al. Idiopathic Vomiting and
4 ! ? F medullar aplasia Bowel abdominal pain Surgery b
Ucpinar et al. 1 82 F AE, HTN, CKD Bowel Vomitingand g abarin D
[85] abdominal pain
Diffuse
Karna et al. [86] 1 61 F HTN; DM Bowel abdominal pain Surgery D
with distention
Fever, nausea,
Loveceetal. [59] 1 42 M NA Gallbladder ~ and abdominal Surgery A
pain
Fever, nausea, 1 Surgery; 1
][38e7r]d ugo et al. 2 (7:;65 an age) 1F,1M NA Gallbladder and upper conserva- 1D; 1A
abdominal pain tive
Bruni et al. [57] 1 59 M NA Gallbladder Abdominal pain Surgery NA
Endoscopy;
?{[ﬁstafa etal. 1 57 M NA Esophagus Melena conserva- A
tive
. Nausea, Endoscopy;
Deliwala et al. 1 58 M Anemia; CKD Esophagus abdominal pain, conserva- A
and melena tive
. . Abdominal pain,
Meloy et al. [16] 1 92 F ggt, e](?:;?lfrrilgsf Esophagus nausea and NA D
vomiting
Rahim et al. [17] 1 72 M HTN; DM Esophagus Melena Conservative D

COPD—chronic obstructive pulmonary disease; DM—diabetes mellitus; HTN—hypertension; AF—atrial fibrilla-
tion; HF—heart failure; CKD—chronic kidney disease; HBV—hepatitis B virus; A—alive; D—deceased; NA—data
not available.

9. Conclusions

Owing to the COVID-19 effect on a variety of GI conditions, especially ischemic
changes, and the high mortality rate, physicians should always keep in mind this compli-
cation. They should take a deeper look at clinical and imaging modalities in this cohort
of patients so that a proper and time-saving treatment strategy can be applied. However,
more convincing and unambiguous data on COVID-19 Gl ischemia and its impact on the
clinical outcome should be obtained to clarify all the ambiguities.
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