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Abstract
Purpose Ischemic colitis (IC) is the most prevalent ischemic injury of thegastrointestinal tract. Clinical features of IC such as
acute abdominal pain, hematochezia,and diarrhea are similar to those of acute mesenteric ischemia, inflammatorybowel disease,
or infectious bowel disease, and their relative ambiguity candelay diagnosis and treatment. To comprehensively detail the current
state ofdiagnostic methods and available drug therapies for detecting and treating IC,this review aims to provide a concise and
practical summary of thecorresponding literature.
Methods PubMed and Cochrane Library were searched toretrieve all published studies reporting the diagnostic methods and
drugtherapies in patients with ischemic colitis. The search strategy of drugtherapy includes human and animal data.
Results Colonoscopy combined with histopathologicalbiopsy is the standard of diagnosis for the IC. Most patients respond well
tothe conservative treatment, and surgical consultation is needed when conservativetreatment is ineffective. Studies of potential
drug therapy have beendeveloped, including phosphodiesterase type 5 inhibitors, pentoxifylline,rebamipide, prostaglandin E1,
and polydeoxyribonucleotide.
Conclusion Accurate diagnoses and effective treatmentshave helped reduce the mortality rate and improve prognoses for
patientsafflicted with IC, and corresponding drug therapies have been constantlyupdated as new research has emerged.
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Introduction

Ischemic colitis (IC) includes a group of clinical syndromes
with existence of vascular occlusive or nonocclusive diseases,
and is characterized by colonic blood supply deficiencies [1,
2]. The overall aged-adjusted and sex-adjusted incidence rates
of IC in the general population were 16.3 cases per 100,000
individuals. IC is more common among individuals older than
65 years and increases in prevalence with age [3], and the
incidence of colon ischemia in females is higher than in males
[1]. The incidence of IC has increased nearly fourfold within
34 years, especially in relatively older patients with multiple
comorbidities [3]. With the greater awareness of the impacts

of IC, a rapidly aging population, and the rising incidence of
blood vessel diseases, it is estimated that the prevalence of IC
will continue to increase, especially over the next few or sev-
eral years.

On the basis of clinical and experimental work in the lab-
oratory, Marston et al. firstly proposed in 1966 that IC can be
divided into gangrenous, stricturing, and transient forms [4].
Brandt and Boley later classified intestinal ischemia into types
according to the degree of the histopathological damage in the
colonic tissue which included reversible colopathy, transient
colitis, chronic colitis, stricture, fulminant universal colitis,
and gangrene [5]. However, IC has emerged as the most com-
mon type of intestinal ischemia.

Thus, the goals of this narrative-based review mainly con-
centrate upon three aspects. Firstly, we sought to examine the
hypothesis that it is necessary to timely identify the people
with an increased risk of IC. Secondly, based upon examina-
tions of the latest reference materials, we sought to provide
relevant and current information regarding diagnostic
methods for IC. Finally, we summarize the current states and
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efficacies of drug therapies for IC and focus on emerging
drugs.

Methods

Two independent authors (YSX, LNX) searched PubMed and
the Cochrane Library to identify studies regarding the diagnostic
methods and drug-based treatments for IC. The search terms
used were “ischemic colitis” (MeSH terms) OR “ischemic coli-
tis” (title/abstract) OR “intestinal ischemia” (title/abstract) AND
“diagnosis” (MeSH terms) OR “diagnosis” (title/abstract) OR
“diagnoses” (title/abstract) OR “Treatment” (MeSH terms) OR
“Treatment” (title/abstract) OR “Therapeutic” (title/abstract)
OR “therapies” (title/abstract) OR “therapy” (title/abstract)
OR “Treatments” (title/abstract). Author YSX screened titles
and abstracts of all initially selected potentially relevant pub-
lications, and selected the relevant abstracts. The second au-
thor (LNX) revisited the selected abstract. Any divergence
between the first and second authors was resolved through
discussion with a third author (YNL). Language restrictions
were applied to include only English. Articles published with-
in the last 5 years were considered as part of the prioritized list.
If studies were based upon a series, or were duplicated, only
the most complete and recent reports or outcomes were
included.

Observations and discussion

Diagnostic methods

Systematic-based searches produced 3105 records after elim-
ination of duplicates from the two databases. After initial
screening and review of titles and abstracts, 74 full-text arti-
cles were included as potentially relevant for subsequent
assessments.

Identification of people at risk

Age is one of the important risk factors for IC. According to
statistics, the annual incidence rate of IC ranged from as low as
1.1 per 100,000 among people under 40 years of age to as high
as 107 per 100,000 for people exceeding 80.3 years old [3].
Additionally, IC is most prominent among elderly females [6].
A retrospective study from South Korea found that 78% of
patients with acute nonocclusive ischemic colitis also had a
variety of diseases including cancer, hypertension, coronary
artery disease, diabetes, kidney disease, respiratory disease,
and cirrhosis. Hypertension was the most common co-
occurring diseases (46%), followed by diabetes, kidney dis-
ease, and coronary artery disease [7]. Approximately 35% of
patients with segmental and non-gangrenous ischemic colitis

also had a “proven” potential source of cardiac embolism
(mainly persistent or paroxysmal atrial fibrillation) [8].
Patients with acute myocardial infarction complicated with
cardiogenic shock also can develop IC, and the application
of vasoconstrictor in cardiopulmonary resuscitation may con-
tribute to this process [9]. Phlebosclerotic colitis is a rare but
increasingly recognized cause of IC related to venous obstruc-
tion [10]. Systemic lupus erythematosus can also be compli-
cated by IC [11]. Thus, IC is both prevalent, and complicated
by other also relatively common afflictions and diseases,
which complicates its management.

The factors related to IC, such as including some drugs,
pathogenic microorganisms, hereditary coagulative disorders,
strenuous physical activity, abdominal fat accumulation, and
smoking also can affect the occurrence of IC [12–14]. Drugs
related to IC are known to include diuretics, antibiotics, anti-
hypertensive drugs, digoxin, nonsteroidal anti-inflammatory
drugs, oral contraceptives, pseudoephedrine, cocaine abuse,
and interferon [1, 2, 13]. A recent application-based study
from FDA’s Adverse Event Reporting System (FAERS)
revealed that chemotherapeutic drugs, immunosuppressive
agents, sex hormones, and anticoagulants may promote the
occurrence and development of IC [13]. Likewise,
influenza-fighting oseltamivir could increase the risk of
IC. Patients taking baloxavirmarboxil, a novel oral anti-
influenza medication, may also be at risk of developing
IC with hematochezia [15]. Other possible correlated drug
factors reported in recent years include rizatriptan, a cure
for migraines; nintedanib, a protein kinase inhibitor; and
intravitreal injections of antivascular endothelial growth
factor agents; however, relative measures of their relevance
require further study [16–18]. For pathogenic microorgan-
isms, many recent clinical case reports have indicated that
COVID-19 patients had small-bowel ischemia and a hyper-
coagulable state [19, 20].

IC is also an iatrogenic complication that can arise follow-
ing surgical repairs of abdominal aortic aneurysms and after
cardiovascular surgery [21]. Gangrenous IC following lung
wedge resection has also been reported [22]. Even rarer have
been reports of IC following colonoscopy and colonic ische-
mia after vaginal delivery [23, 24]. In addition, relatively
young aged persons who habitually smoke are more likely
to develop IC [25]. Constipation is also considered to be a risk
factor for the development of IC and may be related to the
decrease of blood flow caused by compression of the blood
vessels as due to increased intraluminal pressures [26].
Frequent use of laxatives also may aggravate the IC and even
cause associated perforations [27]. Stercoral colitis is a rare yet
serious inflammatory process secondary to fecal impaction
and, in rare cases, may be complicated by IC. Stercoral colitis
complicated with IC can further lead to focal ulceration, per-
foration, peritonitis, septic shock, or even death if there is a
lack of prompt diagnosis and treatment [28].
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Clinical presentation and signs

The clinical manifestations of IC largely depend upon the
degree of ischemia and the site of involvement [29].
Abdominal pain, hematochezia, and diarrhea are the most
common presenting symptoms. Abdominal pain is usually
described as an “acutely emerged, cramping pain,” often ac-
companied by the urge to defecate [2]. Eating can aggravate
the symptoms of abdominal pain; thus, the loss of appetite and
refusal of food are common in IC-afflicted patients. Usually,
bloody stools may occur within 24 h, but bleeding tends not to
be severe. For patients with ischemia isolated to the right side
of the colon (IRCI), abdominal pain is usually severe, accom-
panied by rectal bleeding, and prognoses are poor. It is note-
worthy that these patients may not bleed at all [29]. In addi-
tion, the effusion of intestinal liquid, intestinal mucosal injury,
and necrosis can also cause diarrhea. Other common symp-
toms include abdominal distention, nausea, and vomiting [26].
Symptoms in severe cases may appear as systemic inflamma-
tory response (SIRS) including sepsis, tachypnea, and tachy-
cardia [2].

The left side of the colon is the most frequently involved
portion, followed by the distal colon, right colon, transverse
colon, and pan colon [30]. Patients often have acute abdomi-
nal pain and lower gastrointestinal bleeding when the left co-
lon is involved, and the prognosis is relatively good.When the
right colon is involved, patients mostly present with acute
severe abdominal pain, hematochezia, and/or diarrhea. This
is mostly related to the stenosis or occlusions of the superior
mesenteric artery, and most commonly seen in patients with
sepsis, hypotension, shock, or chronic renal failure requiring
hemodialysis. Patients with IRCI usually have worse progno-
ses and require a greater degree of attention to avoid delays in
diagnoses and treatments [1, 29].

Upon physical examination, the majority of patients have
mild-to-severe abdominal tenderness in the corresponding site
of the colon ischemia [1, 31]. The most common clinical signs
of gangrenous colitis include severe abdominal tenderness,
rebound pain, fever, the weakening or disappearance of ab-
dominal rumbling sounds, or even shock. In the intensive care
unit, many symptoms such as abdominal pain are not obvious
in patients undergoing intubation and sedation; therefore, such
symptoms are easily neglected [32].

Laboratory tests

Routine laboratory tests are of some value in assessing the
degree of IC, but are limited with respect to early diagnosis.
Relevant laboratory tests include complete blood count, com-
prehensive metabolic panel (CMP), serum lactic acid, lactate
dehydrogenase (LDH), D-dimer, creatine kinase (CK), amy-
lase, fecal culture, fecal examination, and determination of
clostridium difficile toxin [1, 33]. However, these parameters

lack sensitivity and specificity. D-Lactate (D-lac), a stereoiso-
mer of L(+)-lactic acid in serum, may be a potential biomarker
for the early diagnosis of acute mesenteric ischemia (AMI)
[34]. For example, the pooled sensitivity and specificity for
D-lactate were 71.7% and 74.2%, respectively [35]. Plasma D-
lactate levels are also considered to be a useful marker for
early diagnosis of IC secondary to aortic surgery [36]. The
intestinal fatty acid–binding protein (I-FABP) has value for
diagnosing intestinal mucosal damage and has been widely
studied as a plasma-based marker. I-FABP may be a useful
diagnostic marker to identify acute intestinal ischemia in for
acutely affected abdomens [37, 38]. About 72% of IC-
afflicted patients also have one or more concomitant pro-
thrombin abnormalities [39], and the risk for thrombosis
should be evaluated in young and recurrent patients [1].

Single factor analysis completed by Miguel et al. sug-
gested that the following test results are indicative risk fac-
tors for an unfavorable outcome: leukocyte > 15 × 109/L,
hemoglobin < 12 g/dL, albumin < 2.8 g/L, and additional
metabolic acidosis and liver biochemical tests showing ab-
normal results [31]. In addition, serum procalcitonin (PCT)
was found to have been correlated with the colonoscopy-
based assessment of the severity of post-operative ischemic
colitis (POIC) and can guide therapeutic decisions [40].

Imaging examination

Abdominal plain film has no obvious advantages in the diag-
nosis of IC, but it can be used to rule out other emergencies
such as organ perforations or intestinal obstructions [2].
Barium enema examinations have almost entirely been re-
placed by CT imaging or colonoscopy because of its low
sensitivity. Barium enema examinations also can aggravate
intestinal ischemia injury or even cause perforation, and con-
trast agent residues may influence the follow-up CT imaging
or endoscopic examination [2, 26].

Ultrasound is a noninvasive imaging-based examination
and is sensitive to the early structural changes in colonic walls
caused by ischemia. Lopez et al. [41] found that the positive
predictive value (PPV) of abdominal ultrasound in detection
of IC was 87.5%. A retrospective study reported that the pre-
dictive model consisting of sonographic features and clinical
findings could accurately predict the outcomes of IC affliction
and distinguish properly between patients with mild and se-
vere cases of IC [42]. For high-risk cases or patients with
contraindications, ultrasound can be regarded as an alternative
diagnostic technique for colonoscopy. However, findings
from ultrasounds for colonic wall thickening are nonspecific
and should be differentiated from other causes.

A prospective study proposed that magnetic resonance im-
aging (MRI) can be used as an alternative to invasive exami-
nations for the diagnosis of and follow-up examinations of
patients afflicted with acute IC [43]. Mesenteric angiography
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examinations have proven to hold no great importance for the
diagnosis of non-vascular occlusive ischemic damage, but
they have obvious advantages in the detection of mesenteric
vascular atherosclerosis and thromboembolism. For patients
with suspected acute mesenteric ischemia or isolated right-
sided ischemia disease, multiphasic CT angiography (CTA)
is recommended [1, 44].

The common computed tomography (CT) manifestations
of IC include colonic wall thickening, edema, thumbprinting,
bowel dilatation, and effusion of intestinal circumference,
sometimes with “double halo” or “target” signs [2, 26, 45].
Pneumatosis and portal venous gas are also possible manifes-
tations, and these findings may be the results of transmural
ischemia and subsequent bacterial translocation [46, 47]. The
haustra of the large intestine becomes thicker and projects into
the intestine at regular intervals, leading to the appearance of
thumbprinting. This radiographic-based signature can also be
seen in the exacerbations of inflammatory bowel disease (IBS)
and infectious colitis like pseudomembranous colitis [48].
Iacobellis et al. [49] retrospectively analyzed the CT-based
manifestations of 32 patients with confirmed IC afflictions at
different phases (i.e., acute, subacute, and chronic). Their find-
ings suggested that CT-based methods were able to distin-
guish between occlusive and nonocclusive ischemic damage
by evaluating the morphofunctional alterations associated
with IC, and that such methods can also be used for assessing
the timing of ischemic damage.

Colonoscopy

Colonoscopy, which can help make a definite diagnosis by
directly observing the colonic mucosa and obtaining biopsy
specimens, has been regarded as the gold standard method
for the diagnosis of IC in recent years [1, 29]. Under the
condition of hemodynamic stability and without contrain-
dications like acute peritonitis or evidence of irreversible
ischemic damage, early colonoscopies should be performed
for patients with suspected IC within the first 2–3 post-
onset of symptoms [1, 2]. The most frequent observations
in patients with the early onset of IC are edematous, and
fragile mucosa, segmental erythema, petechial hemor-
rhages, longitudinal ulcer, and lesions are always segment-
ed and patchily distributed [2, 50]. “Single stripe” refers to
a single line of erythema with inflammatory erosion or ul-
ceration along the longitudinal axis of the colon, and is
highly specific [1, 29]. In a few rare cases, IC lesions can
form tumor-like lesions that are similar to malignant tumors
[51, 52].

Intestinal mucosal biopsy-based examinations are rec-
ommended for patients with IC (except gangrenous IC).
The common pathologic features of IC include mucosal
and submucosal hemorrhage and edema, erosion, granula-
tion tissue hyperplasia, gland atrophy, macrophage cells

containing hemosiderin, and inflammatory infiltration of
lamina propria [1, 2, 53, 54]. Infarction and “ghost cells”
are the most specific pathological manifestations, but are
relatively rare [55]. Moreover, it is worth mentioning that
confocal laser endomicroscopy (CLE) was able to, in real
time, display the cellular and subcellular details correlating
with histopathology in vivo, and was used to identify
“ghost glands” [56].

Drug therapy

The American College of Gastroenterology (ACG) clinical
guidelines suggest the redefinition of the severity of colon
ischemia such as to better guide treatments [1], and corre-
sponding diagnostic methods and severity classifications of
IC are shown in Fig. 1. Patients with mild diseases such as
transient ischemic colitis do not usually require special treat-
ment, and their prognoses are good. Hospitalization is recom-
mended in cases with more significant symptoms or signs.
The major therapy measures presently employed mainly in-
clude bowel rest, intravenous fluids, correction of underlying
conditions, and antibiotic therapies. For the patients with co-
lon ischemia complicated with hypotension, tachycardia, ab-
dominal pain without rectal bleeding, afflicted by gangrene,
and or that have lesions isolated to the right side of the colon
and pan colon, surgical consultation should be considered [1].
Positive surgical treatments in patients with multiple organ
failure and findings of severe forms of ischemia at endoscopy
are recommended [57]. In the prior decade, drugs used to treat
IC have proven to be controversial; however, some new tar-
gets for medical therapy have been identified and hold prom-
ise. Some relevant insights into drug therapy and their results
are presented in Fig. 2.

General treatment

Conservative measures including fasting and bowel rest can
reduce oxygen demand in the colon and help to prevent IC-
related symptoms. Meanwhile, intravenous fluids, optimizing
cardiac status, and supplemental oxygen are also recommend-
ed to enhance the perfusion of the large bowel [1, 26, 58]. If a
protracted course of treatment is expected, administration of
total parenteral nutrition may be required. Nasogastric intuba-
tion treatments should be used if patients show signs of intes-
tinal obstruction [1]. In addition, discontinuation of IC-related
drugs such as constipation-inducing medications, immuno-
modulators, and vasoconstrictor should be undertaken [29].

Antibiotic

Although only based upon relatively very low levels of evi-
dence, antimicrobial therapies have been recommended for
patients with moderate or severe colon ischemia. One such
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ACG-recommended antimicrobial regimen is an anti-
anaerobic antibiotic combined with agents against Gram-
negative bacteria like fluoroquinolone or aminoglycoside, or,
alternatively, cephalosporin of the third generation [1, 58].
Using antibiotics was found to have effectively reduced

pathogenic bacteria and bacterial translocation, and reduced
overall inflammatory responses to ischemic injury [59, 60].
ACG guidelines proposed that antibiotics should be used for
at least 72 h, and proposed that a 7-day course of treatment
should be considered if the clinical symptoms have improved

 

Moderate SevereMild

Identification of people at risk

Clinical presentation Physical examination

Laboratory tests Imaging examination Colonoscopy (gold standard)

Non-gangrenous colitis:
Abdominal pain, hematochezia
diarrhea, abdominal distention
nausea, vomiting

Gangrenous colitis:
Severe abdominal pain, sepsis, 
tachypnea or tachycardia

Age
Comorbidity (e.g. hypertension，diabetes)
Drug factor (e.g. diuretics, antibiotics)
Pathogenic microorganisms
Hereditary coagulation disorders
Surgical history (e.g.surgical repair in abdominal aortic aneurysm)
Abdominal fat accumulation
Life style (e.g. smoking, trenuous physical activity)
Constipation

Clinical presentation Physical examination

Patients have typical symptoms of colon
 ischemia with a segmental colitis not 
isolated to the right colon and without
 risk factors for poorer prognosis  that 
are seen in moderate disease. 

Patients with up to 1-3 of the following risk factors: 
Male
Systolic blood pressure < 90mmHg
Heart rate > 100 times/min
Abdominal pain without rectal bleeding 
Blood urea nitrogen > 20mg/dl 
Hemoglobin < 12g/dl
LDH > 350U/L 
Serum sodium < 136mmol/L 
WBC>15×10９/L 
Mucosal ulcer detected by colonoscopy

Patients with up to more than 3 risk factors 
of moderate disease or any of the followings: 
Peritoneal irritation sign 
pneumatosis or portal venous gas  on radiologic
 imaging 
Gangrene on colonoscopy examination 
Pancolonic distribution or IRCI on CT imaging 
or colonoscopy

Observation
Suppoprtive care

Bowel rest
Intravenous fluids
Correction of underlying conditions 
Antibiotic therapy
Surgical consultation 

 Emergent surgical consultation 
 Transfer to intensive care unit 
 Correction of cardiovascular abnormalities 
 Broad-spectrum antibiotic therapy 

Non-gangrenous colitis:
Abdominal tenderness, abnormal 
digital rectal examination

Gangrenous colitis:
Severe abdominal tenderness, 
rebound pain, fever, abdominal 
rumbling sound weakening or 
disappearance.

Complete blood count, comprehensive
 metabolic panel (CMP), serum lactic acid,
 lactate dehydrogenase (LDH), D-dimer, 
creatine kinase (CK), amylase, fecal culture,
 fecal examination, determination of 
clostridium difficile toxin, D-lactate, I-FABP
prothrombin abnormalities

Risk factors for unfavorable outcome：
Leukocyte >15×109/L, hemoglobin <12g/dl, 
albumin < 2.8g/l, metabolic acidosis and 
abnormal liver biochemical tests

Abdominal plain film
Barium enema examination
Ultrasound examination
Magnetic resonance imaging (MRI) 
Mesenteric angiography examination
CT scan (colonic wall thickening, edema,
 thumbprinting, bowel dilatation, effusion
 of intestinal circumference, "double halo"
 or "target" signs, pneumatosis and portal
 venous gas )

Edematous and fragile mucosa, segmental 
erythema, petechial hemorrhages, longitudinal 
ulcer, and the lesions are always segmental and
 patchy in distribution

Pathology injury: 
Mucosal and submucosal hemorrhage and 
edema, erosion, granulation tissue hyperplasia, 
gland atrophy, macrophage cells containing 
hemosiderin, inflammatory infiltration
 of lamina propria, Infarction and “ghost cells” 

Ischemic colitis

Fig. 1 The diagnosis methods and severity classification of ischemic colitis
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after 72 h. If patients have no obvious clinical effects, it is
suggested to redefine the antibacterial program. But, as rec-
ommendations for antimicrobial treatment are mostly based
upon animal studies and because there is a lack of basic or
prospective random clinical contrast studies, the clinical value
of antimicrobial treatments for IC remains to be further ex-
plored. One consideration is that increased antibiotic use
could promote inflammation through the translocation of
native commensal colonic microflora [61]. Therefore,
further work to define the most appropriate and safe
doses, frequencies, durations, and types of antibiotics
used is necessary.

Anticoagulant and antiplatelet drug

Tsimperidis et al. evaluated a variety of thrombotic factors
including protein C (PC), protein S, antithrombin (AT), and
resistance to activated protein C (APCR) in IC-afflicted pa-
tients. Their study proposed that the role of hypercoagulability
through hereditary or as otherwise acquired was essential for
the mechanisms underlying IC [14]. Acute superior mesenter-
ic venous thrombosis (SMVT) is a cause of mesenteric ische-
mia disease. Some researchers have proposed that heparin
prophylaxis could have a preventive effect in patients with
acute SMVT [62]. Huguier et al. suggested that IC-afflicted

Fig. 2 Drugs used for ischemic colitis
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patients with cardiovascular disease should be treated with
prophylactic anticoagulation or antiarrhythmia to decrease
the risk of death from a vascular disease post-discharge [63].
Patients with segmental, non-gangrenous IC are more likely to
have potential cardiac sources of embolism compared with
control patients, and anticoagulant therapies are recommend-
ed for these patients [8]. Iloprost is an effective antiplatelet
agent and has a protective effect in the early stage of intestinal
ischemia in rats. The underlying mechanism may have been
related to inhibited leukocyte infiltration, reduced proinflam-
matory cytokines, promoted angiogenesis, or reduced oxida-
tive stress and inflammatory response, which ultimately re-
sulted in decreased tissue damage [64]. However, the current
roles of anticoagulant or antiplatelet therapies in the acute
presentations of IC, or for the prevention of recurrence still
need to be confirmed, such as through prospective clinical
studies.

Glucocorticosteroids

Glucocorticoids are not recommended for the treatment of or
prevention of IC, and several studies have reported steroid-
related IC or ischemic pancolitis [65, 66]. Systemic use of
glucocorticoids may also exacerbate ischemic damage and
cause perforation of the colon. However, Wolfgang Kruis
et al. recently suggested a potential protective effect of the
combination of intravenous antibiotics and intravenous pred-
nisolone for cases of severe IC. This preliminary study may
offer a new pathway for the field of study of conservative
management of severe IC [67]; however, this result still needs
further exploration.

Potential drugs

Vardenafil and pentoxifylline exert positive effects upon the
hemodynamics associated with vascular smooth muscle, and
have proven useful as therapeutic options for rat-basedmodels
of IC [59]. In a case report, prostaglandin E1 also increased
blood flow to the colon and might be a potential approach for
treating IC cases complicated by stricture formations [68].
Polydeoxyribonucleotide (PDRN) is a mixture of nucleotides
and is mainly found in the human placenta or such as in salm-
on sperm. It was reported that PDRN potently has a therapeu-
tic action upon IC by way of increasing the expression of
VEGF and inhibiting inflammatory cytokines and COX-2
through enhancing the expression of A2AR [69].
Rebamipide, an antiulcer drug, has been reported to have
ulcer-healing and anti-inflammatory effects [70]. In a
rebamipide enema-treated group, left-sided IC-afflicted pa-
tients with ulcerative lesions had a shorter fasting period and
reduced durations of hospitalization compared with the con-
trol group. However, there lacks sufficient evidence to fully
support the potentially positive effects of sulfonapyridine,

amino salicylic acid, or fatty acid enemas for the treatment
of IC [1].

Prognosis

Sun D et al. retrospectively analyzed 22 studies including
2823 IC-afflicted patients and showed that the total rate of
adverse reactions was 22.0% [71]. Male gender, tachycardia,
a lack of rectal bleeding, peritonitis, arterial hypotension (< 90
mmHg), and right colon involvement are considered risk fac-
tors related to a poor prognosis for IC-afflicted patients. A
novel prognostic scoring model provided a useful method
for assessing the prognosis of patients, whereby the presence
of tachycardia (≥ 90 beats/min), shock within 24 h after ad-
mission, and endoscopic evidence of ulceration were the key
predictive factors [72]. One group of researchers found that
Acute Physiology and Chronic Health Evaluation II
(APACHE II) scores were more suitable for predicting gan-
grenous ischemic changes and mortality in patients with gan-
grenous IC. The absence of hematochezia, abdominal tender-
ness, absence of diarrhea, and albumin levels were found to
have been significant predictors of IC [73]. Ange et al. pro-
spectively analyzed 135 patients who met the criteria for de-
finitive or probable IC according to Brandt criteria, and found
that the recurrence rates were 2.9%, 5.1%, 8.1%, and 9.7% at
years 1, 2, 3, and 5, respectively [74].

Strength and limitations

This paper reviewed the diagnostic methods for IC and
added new content. It is the first to summarize new
progress on the currently available drug-based treat-
ments, including for some drugs derived based upon
animal experimentation. Our review also has several
limitations: Firstly, we searched only two databases, al-
beit they are widely used, and no studies were added
through other manual searches. Thus, we might have
missed some relevant publications. Secondly, we fo-
cused upon the diagnostic methods and drug therapies
for IC, and introduced briefly the surgical indicators.
We did not discuss surgical methods for treatment and
the clinical effects. Thirdly, the treatment of IC could
be heterogeneous with respect to their uses across di-
verse subsets of different populations, and patients treat-
ed with individual regimes could improve the desired
curative effects. Lastly, some low quality and moderate
levels of evidence were applied and consulted.
Nonetheless, further studies based upon more high-qual-
ity, large-sample randomized controlled trials will ensue,
and as they do, the information can be assessed in the
context of this review.
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Conclusion

Clinicians usually have a low level of awareness and vigilance
to the IC afflictions because of the ambiguity of symptoms
and complications forming often other associated diseases.
This may lead to misdiagnoses. For patients with typical clin-
ical characteristics complicatedwith some underlying diseases
such as hypertension and diabetes, or whom have a special
history of drug use and abdominal surgery, the possibility of
IC should be considered. Colonoscopy combined with histo-
pathological biopsy is the gold standard for IC disease diag-
nosis. Treatment involves conservative treatment and surgical
therapy. Conservative treatments mainly include bowel rest,
intravenous fluids, correction of underlying conditions, and
some necessary anti-infection therapies. Most patients have
positive responses. Other drugs presently under evaluation
include phosphodiesterase type 5 inhibitors, pentoxifylline,
rebamipide, prostaglandin E1, and polydeoxyribonucleotide.
Although researchers have done many useful exploration
studies with respect to the development of a new therapeutic
drug target, there is still a lack of evidence-based data on the
appropriate drug therapy of colon ischemia.
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