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 Ischemic bowel disease is a life-threatening condition, and mortality will 

worsen if the patient presented in septic shock. Several factors affect the 

outcome of this disease. Recent data suggests, however, that patients who 

develop shock secondary to ischemic bowel and have a history of taking 

anti-platelet medications within two weeks of presentation may have a 

higher chance of survival when compared to a patient who did not. The 

study aims to determine the impaction of prophylactic anti-platelet 

(Aspirin and clopidogrel) administration in improving outcomes among 

patients who present with septic shock secondary to ischemic bowel. It 

was a retrospective cohort study conducted in all hospitals located in 

Winnipeg, Manitoba, Canada, from July 1989 until June 2007. 133 

patients were presented in septic shock secondary to ischemic bowel. The 

primary outcome was survival to hospital discharge. Twenty-seven 

patients had a history of taking antiplatelet agent within two weeks before 

presentation, and 106 patients did not. Out of 27 of the patients who took 

antiplatelet agent, 15 patients survived, and 12 patients died with a 

mortality rate of 44%. Four patients had a history of taking dual anti-

platelets (Aspirin and Clopidogrel) and all of them survived. Among the 

106 patients who did not have a history of taking antiplatelet agent, only 

19 patients survived with a mortality rate of 82%. This study investigates 

the impact of anti-platelet therapy in patients presenting to the emergency 

department and intensive care unit with and without prior use of 

antiplatelet therapy. Before presenting with septic shock secondary to 

ischemic bowel, patients who were on anti-platelet had a better chance to 

survive and got discharged home. 

 

 
 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Acute or chronic insufficient blood supply to the gastrointestinal tract clinically represents ischemic bowel 

disorder, ischemic colitis, chronic or acute mesenteric ischemia, or necrosis. Midgut and hindgut vascular 

disorders are extremely morbid conditions, especially in the elderly with comorbid conditions. Ischemic 
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bowel disease is a life-threatening condition, and mortality worsens if the patient presents in septic shock. 

Insufficient blood supply to mesenteric arteries or veins leads to change the mesenteric vascular bed and 

bowel damage as observed in septic or cardiogenic shock [1]. Ischemic injury is most commonly 

demonstrated as colonic ischemia (CI) followed by acute mesenteric ischemia (AMI) [2]. Abundant 

collateral circulation prevents the intestine from ischemia through primary, secondary, and tertiary arcades 

formation in the bowel. During compromised extramural arterial blood flow, bowel walls communicating 

submucosal vessels network maintain intestinal short segments viability and on occlusion in the vessel due 

to arterial hypotension collateral pathways immediately open up to maintain adequate perfusion. This effect 

is for a brief period. If the occlusion prevails for more extended periods, vasoconstriction develops and 

persists after mesenteric ischemia primary cause rectified, ultimately increasing arterial pressure and 

vascular resistance [3]. 

 

Septic shock, sepsis, and multiple organ failure (MOF) are the leading cause of mortality in intensive care 

unit patients due to "systemic inflammatory response syndrome" activation. Such inflammatory response 

occurred due to the activation of homeostasis and dysregulated host response in which raised nitric oxide, 

arachidonic acid, deviate thromboxane synthesis, and endothelial dysfunction has been observed. There are 

several pathways through which platelet activation occur, one of the process is the formation of reactive 

oxygen species leads to septic organ dysfunctioning. Another pathway includes the interaction between 

endothelial cells and platelets representing endothelial cells that leads to sepsis. Platelet consumption in 

microcirculation makes thrombocytopenia a strong mortality predictor [4- 6]. Toll-like receptors (TLRs) 

TLR2 and TLR4 present on the platelet surface and activate in sepsis by recognizing pathogen-specific 

ligands activating signal transduction downstream cascade [7]. 

 

Platelet activation through lipo-polysaccharides promotes platelet adhesion and "neutrophil extracellular 

traps-NET" through TLR4 to neutrophils on the platelet surface. Neutrophils release NET on stimulation to 

extracellular space, which possesses bacterial activity and serves as an immune defense system. However, 

NET also elicited various diseases pathophysiological processes damaging the body's tissues leading to 

oxidative stress, edema, and vascular congestion (Figure 1) [8]. NET contains DNA-Deoxyribonucleic acid, 

with elastase, histones, calreticulin, and other harmful molecules inducing endothelial cell damage [9].  

 

 
Figure 1: Neutrophil extracellular trap and platelet activation. During sepsis, platelet adhesion to neutrophil 

through TLR4 via lipopolysaccharides to produce neutrophil extracellular traps (NET). 
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Studies have revealed that antiplatelet drugs, including clopidogrel or "acetylsalicylic acid-ASA," use 

arterial thrombosis secondary prevention to reduce multiorgan failure in severe infection and septic shock 

patients. Some studies emphasize the decline in mortality in association with prophylactic anti-platelet 

therapy in sepsis patients. In hospitalized pneumonia, studied a thirty-day mortality rate decline in patients 

with prophylactic use of Aspirin [10- 13]. Guidelines have also emphasized avoiding low dose aspirins 

"LDA" concomitant use with non-steroidal anti-inflammatory drugs to prevent compromise in LDA anti-

platelet activity, as both medicines compete for common docking site COX-1. 

 

Regular and long-term aspirin standard tablet use (≥ 2 tablets per week) significantly reduces colorectal 

cancer in risk population [14]. Four randomized control trials showed a statistically significant 17% decline 

in advance adenomas development through low dose aspirin significance evaluation in 3000 subjects. 75mg 

per day dose of Aspirin virtually inhibits cyclooxygenase-I pathway and highly beneficial and protective 

effect in cardiovascular patients, and meta-analysis showed that aspirin doses greater than 75mg – 150mg 

per day do not significantly reduce cardiovascular associated events risk. Aspirin and clopidogrel 

combination efficacy in acute coronary, percutaneous coronary stenting, and acute myocardial infarction 

patients to prevent remote, sensitive, or sub-acute thrombosis is established in bowel disease patients [15]. 

In the present study, we aimed to examines the impact of prophylactic anti-platelet (Aspirin and 

clopidogrel) administration in improving outcomes in patients presenting to the emergency department and 

intensive care unit for septic shock secondary to ischemic bowel. 

 

2. Methodology 

A retrospective study was conducted in all hospitals located in Winnipeg, Manitoba, Canada, and the study 

protocol was approved by the institutional review board and protocol number (Add protocol number). 

Medical records in the patient population were evaluated retrospectively from July 1989 until June 2007 

using the nonprobability purposive technique. A total of 133 patients were presented in septic shock 

secondary to ischemic bowel at the hospital emergency department and intensive care unit. The sample size 

was calculated using a WHO calculator. Subjects who were satisfying the inclusion criteria were included 

in the database. Inclusion criteria comprised all patients presented in septic shock secondary to ischemic 

bowel disorder from July 1989 till June 2007, patients aged between 20 years to 85 years, both genders. The 

time to surgery of patients was matched and while patients were recruited. All pediatric patients, Exclusion 

criteria included pediatric patients, patients with mixed shock states as cardiogenic, obstructive sock, 

hemorrhagic shock, readmitted due to sepsis during the study period and patients who had been shifted from 

other ICU and patients who had prolonged post-surgical complications to control the confounding effect. 

Patient details, demographics, and doctor details were removed from the database. Baseline information of 

enrolled cases included the subject's medical and personal history, health behaviors, vital signs, surgical 

history, and medical record were recorded. Criteria to identify aspirin or clopidogrel users and sepsis 

patients were ascertained through detailed patient hospitalization records. 

 

Hospitalization due to sepsis was considered as the primary endpoint. All selected septic shock cases with 

ischemic bowel history were codded and hand traced through a researcher unaware of the patient's identity 

and clinical condition. Sepsis was identified through “systemic inflammatory response criteria – SIRS” 

including fever (<36°C or >38.3°C temperature), leukocytosis (>12000 or <4000 cells per mm3), white 

blood cells count, heart rate greater than 90 beats per minute, and tachypnea (more than 20 breaths per 

minute). The subjects were evaluated to monitor aspirin dose (30mg to 325mg per day) and clopidogrel 

doses (75mg per day) response in a patient with ischemic bowel disease. The primary monitored outcome 

was survival to hospital discharge. Descriptive and inferential statistics was applied to observe the 

association between variables. 
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2.1 Statistical Analysis 

SPSS version 21 will be used for data entry and analysis. Frequency and percentages will be computed for 

categorical variables. The normality od data was evaluated and it was found non-significant and hence 

parametric teste were applied. Mean and standard deviations were Computed for quantitative variables. Chi 

square test and Fischer exact test was applied to observe the association between categorical variables. P- 

value of ≤0.05 was considered significant at a 95% confidence level. 

 

3. Results 

From July 1989 until June 2007, 133 patients brought to the emergency department, and intensive care unit 

with septic shock secondary to ischemic bowel disease was enrolled retrospectively from the hospital 

database with a median age of 44±29 years. Frequency distribution for male gender was dominant 74 (55%) 

in comparison to female 59 (44%). Seventeen percent of patients were with a history of previous 

hospitalization because of comorbid conditions. Baseline characteristics in Table 1 shows smoking history 

in 69 (52%) patients and 64 (48%) non-smokers. 

 

Patients were categorized into three age groups, 11 (8%) were classified into age groups between 20 – 40 

years, 64 (48%) were reported between 41 – 60 years of age, and 58 (44%) were group between 61 – 85 

years age. Considering patient medication history with anti-platelet drugs, out of twenty-seven patients who 

took Antiplatelet, 15 (56%) patients survived, and 12 patients died with a mortality rate of 44%. Four 

patients had a history of taking dual anti-platelets (Aspirin and Clopidogrel) and all of them survived. 

Among the 106 patients who did not have a history of taking antiplatelet agent, only 19 patients survived 

with a mortality rate of 82%. (Table 1). 

 

Table 1: Patient Baseline Characteristics 

Characteristics N (%) 

Total no. of patients (N= 133) 

Gender 

Male 74(55%) 

Female 59(44%) 

Smoker 69(52%) 

Non-Smoker 64(48%) 

Age 

Age, mean (SD) 44 (29) 

Age Distribution 

20 - 40 years 11 (8%) 

41 - 60 years 64(48%) 

61 - 85 years 58(44%) 

Medication History 

Antiplatelet history two weeks before hospitalization (Aspirin only and Aspirin + 

clopidogrel) 

27(20%) 

No Antiplatelet history before hospitalization 106 

(80%) 

Hospitalization history  

Patients with previous hospitalization history 23 (17%) 

 

Figure 2 demonstrates the monitoring of vital signs in patients on Antiplatelet therapy. The results showed 

https://www.teikyomedicaljournal.com/
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mean blood pressure present in 107mmg/Hg (systolic) in antiplatelet users, mean body temperature was 

36.9, mean heart rate 100.5, and mean respiratory rate 23.4. 

 

 
Figure 2: Comparison of vitals present and absent in patients’ group on Aspirin 

 

This study has observed the association of sign and symptoms in patients with and without antiplatelet use. 

The results showed no significant association between both groups in abdominal pain (P = 0.880). 

Similarly, considering other signs and symptoms including fever (P = 0.880), nausea and vomiting (P = 

0.790), diarrhea (P =0.625), bleeding per rectum (P = 0.163), distension (P = 0.967), tenderness (P = 0.771), 

peritonitis (P = 0.422), and bowel sound (P = 0.487) (Table 2). 

 

Table 2: Association of sign and symptoms between patients with and without antiplatelet use 

 Antiplatelet P-Value 

Absent Present 

Abdominal pain Absent 21 5 0.880 

 Present 85 22  

Fever Absent 80 21 0.802 

Present 86 6 

Nausea and vomiting Absent 48 13 0.790 

Present 58 14 

Diarrhea Absent 72 17 0.625 

Present 34 140 

Bleeding per rectum Absent 92 26 0.163 

Present 14 1 

Distension Absent 20 5 0.967 

Present 86 22 

Tenderness Absent 14 3 0.771 

Present 92 24 

peritonitis Absent 64 14 0.422 

Present 42 13 

Bowel sound Absent 67 19 0.487 
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Present 39 8 

 

This study has observed the association of complications in patients with and without antiplatelet use. The 

results showed no significant association between both groups except in terms of cardiovascular accident 

(CVA) (P = .002) and thrombus (P = 0.044) which were found significant. (Table 3). 

 

Table 3: Association of complications between patients with and without antiplatelet use 

 Antiplatelet P-Value 

Absent Present 

Embolic Phenomenon Absent 98 23 0.239 

Present 8 4 

CVA (Cardiovascular accident) Absent 100 20 0.002 

Present 6 7 

PE Absent 103 27 0.377 

Present 3 0 

Perforation Absent 79 20 0.961 

Present 27 7 

Number of looks Absent 87 24 0.395 

Present 19 3 

Nonocclusive Absent 76 18 0.608 

Present 30 9 

Occlusive Absent 80 19 0.587 

Present 26 8 

Thrombus Absent 97 21 0.044 

Present 9 6 

Embolus Absent 96 25 0.743 

Present 10 2 

Venous Absent 99 26 0.572 

Present 7 21 

Volvulus Absent 96 25 0.743 

 Present 10 2  

Hernia Absent 104 26 0.570 

Present 2 1 

Adhesion Absent 104 25 0.134 

Present 2 2 

Thickening of bowl Absent 63 13 0.290 

Present 43 14 

Bowl dilation Absent 88 23 0.787 

Present 18 4 

Free fluid Absent 56 13 0.664 

Present 50 14 

Free air Absent 94 25 0.554 

Present 12 2 

Pneumatosis Absent 83 21 0.953 

Present 23 6 

https://www.teikyomedicaljournal.com/
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Portal vein air Absent 101 25 0.576 

Present 5 2 

 

The association of survival between the two study groups was carried out as depicted in Table 4 and it was 

found out that the survival rate was improved in patient with antiplatelet use than those who were not on 

antiplatelet and it was statistically significant (P = 0.000). 

 

Table 4: Association of survival rate between patients with and without antiplatelet use 

 Antiplatelet agent  

Absent Present  

Survival No 87 12 0.000 

Yes 19 15 

 

4. Discussion 

The data from this study has indicated improvement in clinical symptoms and survival outcomes in patients 

presented to the intensive care unit with septic shock secondary to ischemic bowel disorder who were on 

low dose antiplatelet use at least two weeks before hospitalization along with other medications. Interaction 

between coagulation and inflammation and uncontrolled host reactions are primary sepsis 

pathophysiological basis. Effective treatment for sepsis involves decreased interaction of endothelial cells 

and inflammatory platelet cells through platelet activation inhibition blockage of coagulation and 

inflammation cascade reactions to improve prognosis. Cyclooxygenase inhibitor anti-platelet drug, Aspirin 

(acetylsalicylic acid) through serine residues acetylation in cyclooxygenase active sites decreases TXA2 

production, making platelets inactive. It also blockages natural killers, leukotrienes, and leukocyte 

migration through lipoxin A4 synthesis, and therefore use as a preventive measure in sepsis is practicable 

and conceivable. Our study results showed that 27 patients were brought to the hospital with prior anti-

platelet usage, out of which 15 (56%) patients survived. Varying conclusions were observed in previous 

studies discussing outcomes and susceptibility of antiplatelet agent in sepsis patients. In a prospective 

cohort study in 972 ICU patients, did not find an association between symptoms severity or mortality in 

sepsis and anti-platelet therapy [16]. 

 

However, concluded that for secondary prevention of cerebral or cardiovascular event in patients prescribed 

with low dose antiplatelet agent, the discontinuation of therapy resulted in 40% elevated risks of transient 

ischemic attack/ ischemic stroke in comparison to the continuation of antiplatelet therapy [17]. Similarly, 

Taiwan based cohort study by [11] described lower mortality rates due to sepsis or septic shock with the 

prior use of anti-platelet therapy. Another survey also stated the significance of previous antiplatelet use in 

disease state and narrated decreased mortality rate in community- acquired pneumonia in association with 

regular insulin therapy [18]. 

 

In combination Antiplatelet therapy, our study showed significantly improved outcomes in all four patients 

(100%) in improved survival after hospitalization. A study assessed the significance of anti-platelet agents 

of ischemic stroke subtypes. It demonstrated decreased stroke risk and atrial fibrillation with clopidogrel 

and aspirin combination rather than aspirin alone usage [19]. A meta-analysis stated that out of every 1000 

patients, the addition of Clopidogrel to Aspirin could prevent approximately fifteen ischemic primary 

outcomes, including strokes. However, gastrointestinal hemorrhages could be possible at the same time 

[20]. However, another study showed that patients on dual anti-platelet therapy had decreased 

gastrointestinal bleeding rate. GI bleeding patients have increased short term a long-term mortality which 

increased the demand to assess carefully early GI bleeding before the start of dual therapy with anti-platelet 
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[14]. A significant reduction in risk and symptom severity was observed in colorectal cancers at cumulative 

doses of more than 14 standard tablets every week. To attain statistically substantial benefit, usage must be 

continued for more than ten years [21]. 

 

4.1 Limitations 

One of the limitations in our study is the study design as the data was collected retrospectively, missing data 

was found and restrict us to of further analysis for variables such as type of surgery, hospitalization stay 

during the surgery and patient comorbidities. 

 

5. Conclusion 

Before presenting with septic shock secondary to ischemic bowel, patients who were on anti-platelet had a 

better chance to survive and got discharged home. Further clinical trials are required to authenticate safer 

dual anti-platelet therapy use prophylactically in ischemic disease patients. 
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