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ABSTRACT

Background: Sepsis is an acute organ dysfunction, a life-threatening infection, and is often associated with
gastrointestinal (GI) and hepatic dysfunction. These complications contribute to poor patient outcomes, such as
extended hospitalisation and increased mortality. Knowing clinical features and outcomes of sepsis in the presence of
GI and hepatic dysfunction in tertiary care hospitals is essential to better manage the patients.

Objectives: To assess the clinical manifestation, data, and predictive factors of sepsis in patients with gastrointestinal
dysfunction and hepatic lesions in a tertiary care hospital, with a focus on their effects on patient prognosis.
Methodology: It is a retrospective cohort study carried out in a tertiary care hospital Peshawar Pakistan. From jan
2021 to dec 2021.involved 100 sepsis patients aged 18-80 years who were admitted to the ICU. GI dysfunction
(feeding intolerance, abdominal distension, ileus) and hepatic involvement (elevated liver enzymes, bilirubin levels,
jaundice) data were obtained. There were records of outcomes such as length of ICU stay, complications and mortality.
The statistical analysis was done with SPSS version 26.0, where descriptive statistics, Chi-square test, and regression
analyses were used to find out the correlation between GI and hepatic dysfunction and patient outcomes (p<0.05).
Results: The study included 100 patients (mean age 58.2 + 14.6 years). GI dysfunction was observed in 65% of
patients, while hepatic involvement was noted in 60%. The mortality rate in patients with both GI and hepatic
dysfunction was significantly higher (40%) compared to those with isolated sepsis (22%, p=0.03). Multivariate
analysis revealed elevated bilirubin and severe GI dysfunction as independent predictors of mortality (p<0.05).
Conclusion: GI dysfunction and hepatic involvement are noteworthy factors associated with an unfavourable
prognosis related to sepsis patients and related outcomes such as elevated mortality and extended ICU stay. Quick
diagnosis and control are important to enhance the survival of patients.
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Introduction

Sepsis is a life-threatening disorder which is the result of the dysregulated host reaction to
infection, and its outcome is organ dysfunction and multi-organ failure. The gastrointestinal (GI)
tract and the liver are the most susceptible to this phenomenon, and their dysfunction usually
complicates the progression of sepsis, as well as aggravates the overall patient condition [1]. GI
dysfunction of sepsis may arise in the form of feeding intolerance, ileus, abdominal distension,
and bleeding of the GI. The clinical picture can further be complicated by hepatic involvement that
is commonly represented by hepatocellular injury, cholestasis, jaundice, and coagulopathy. Liver,
which is very critical in metabolism, detoxification and immune modulation, is particularly
susceptible in the case of septic patients. Hepatic dysfunction during sepsis is commonly related
to elevated concentrations of inflammatory cytokines, hypoperfusion and microcirculatory failure
[2,3]. The hepatic and the association between GI dysfunction and hepatic involvement in the
process of sepsis have been well-documented, with the two playing a big role in mortality and
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morbidity. In addition to harming the prognosis, they also prolong hospital admissions, causing an
increase in the cost of healthcare. Studies have demonstrated that liver dysfunction caused by
sepsis may result in the derangement of the coagulation system, and the increase of bilirubin and
transaminases is the usual result of liver involvement in sepsis. In addition, the GI complications,
like bacterial translocation and ischemia, are also associated with the aggravation of systemic
inflammation, which may result in multi-organ failure [4,5].Clinical implications of GI
dysfunction and hepatic involvement in sepsis are significant since they are linked with worse
prognosis, longer ICU stay and increased mortality [6]. Clinical profiles of patients with such
complications can be used to come up with improved management strategies and early
interventions [7]. This study will evaluate the occurrence, clinical presentation and prognosis of
gastrointestinal and hepatic effects in septic patients admitted to a tertiary care hospital. Through
the analysis of the interaction between GI and hepatic malfunction in sepsis, we expect to find
significant prognostic variables and contribute to the study of how to improve patient care [8,9].
This study aims to determine the prevalence and effects of GI and hepatic dysfunction among
patients with sepsis and the association of these complications with patient outcomes. Also, the
study aims at investigating how laboratory parameters (including liver enzymes, bilirubin levels,
clinical indicators of GI dysfunction, etc.) can be used to predict the prognosis of patients. Finally,
this study will be useful in improving the study on the effects of GI and hepatic dysfunction on
sepsis evolution, and the strategy to manage sepsis will be better, which will help enhance the
survival rate of patients and lead to the minimization of complications [10].

Study Objectives

to determine the clinical profile, prevalence and outcome of gastrointestinal and hepatic
dysfunction in patients with sepsis, the prognostic markers and their influence on patient survival,
ICU stay and total clinical treatment were identified.

Materials and Methods

Study Design & Setting

It is a retrospective cohort study carried out in a tertiary care hospital Peshawar Pakistan.from jan
2021 to dec 2021. It covers patients with gastrointestinal and hepatic involvement, but with septic
patients having a clinical outcome, laboratory outcome and prognostic outcome.

Participants

100 adult patients who have sepsis and are hospitalised in the ICU. The patients were chosen based
on the existence of gastrointestinal dysfunction and/or hepatic involvement, which included high
liver enzymes, jaundice, and intolerance to feeding. The exclusion criteria are that the patients had
pre-existing chronic liver disease, malignancy, or had undergone organ transplantation before
sepsis.

Ethical Approval Statement

This study was conducted in accordance with the ethical principles outlined in the Declaration of
Helsinki. Ethical approval was obtained from the Institutional Review Board (IRB)/Ethics
Committee of the respective institution prior to the commencement of the study. Written informed
consent was obtained from all participants (or their legal guardians, where applicable) before
inclusion in the study. Confidentiality and anonymity of participant data were strictly maintained
throughout the research process. Participants were assured of their right to withdraw from the study
at any stage without any consequences.
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Sample Size Calculation

A confidence level 0f 95% and a margin of error were used to determine the sample size. A sample
of 100 patients was considered sufficient to provide adequate statistical power to analyse prim
based on the estimated prevalence of 60% of the gastrointestinal dysfunction and hepatic
involvement of sepsis. Ary and secondary outcomes.

Inclusion Criteria

Adult patients (18-80) having sepsis, diagnosed with hepatic/gastrointestinal dysfunction.
Exclusion Criteria

Patients who had chronic liver disease, a history of malignancy, organ transplantation, and those
who did not meet sepsis criteria or had incomplete medical records.

Diagnostic and Management Strategy

The diagnostic strategies were clinical examination, liver functional test (bilirubin, AST/ALT) and
abdominal radiography. The management included sepsis resuscitation guidelines, antibiotics,
nutrition (enteral feeding), and liver supportive care (correction of coagulopathy, intravascular
fluid replacement, and use of ventilation in case of necessity).

Statistical Analysis

The analysis of the data was done in SPSS version 26.0. Continuous variables were represented
using descriptive statistics such as mean and standard deviation. Chi-square tests were used to test
categorical variables. To determine whether mortality and ICU stay are independent predictors,
multivariate regression analysis has been conducted. The p-value below 0.05 was viewed as
significant.

Results

A total of 100 patients (mean age 58.2 + 14.6 years) were included in the study. Among these,
65% exhibited gastrointestinal dysfunction, including feeding intolerance, abdominal distension,
and ileus, while 60% had hepatic involvement. Elevated bilirubin levels were seen in 45% of
patients (mean: 3.2 + 1.5 mg/dL). Patients with both GI and hepatic dysfunction had significantly
longer ICU stays (mean: 18.4 £ 6.5 days) compared to patients with isolated sepsis (p<0.01).
Mortality rates were higher in the group with combined dysfunction (40%) than in patients without
hepatic involvement (22%, p=0.03). Patients with hepatic dysfunction had higher incidence of
coagulopathy (INR >1.5) and multi-organ failure (55% vs. 32%, p<0.01). Elevated bilirubin levels
and severe gastrointestinal dysfunction were independently associated with increased mortality
(p<0.05). Regression analysis revealed that both GI dysfunction and liver involvement were strong
predictors of poor prognosis, particularly when combined. Our study also found that patients with
gastrointestinal dysfunction and hepatic involvement required longer mechanical ventilation and
had higher rates of secondary infections, including ventilator-associated pneumonia and
bloodstream infections.

Intervention Outcome

The early enteral nutrition and fluid resuscitation combined with antibiotic therapy intervention
also demonstrated less feeding intolerance and gastrointestinal complications. Nevertheless,
patients with acute hepatic dysfunction and multi-organ failure were still at risk of high mortality,
which implies that early sepsis treatment is not enough to address these complications.
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Table 1: Patient Demographics and Baseline Characteristics

Characteristic Value
Total Patients 100

Mean Age (years) 582+ 14.6
Gender (Male) 60%

Gender (Female) 40%
Comorbidities Diabetes: 30%, Hypertension: 45%, COPD: 20%

Sepsis Type Septic Shock: 50%, Sepsis: 50%
Mean ICU Stay (days) 16.5+7.3

Table 1 displays the baseline demographics and characteristics of the 100 patients included in the
study. The mean age of patients was 58.2 years, with a higher prevalence of comorbidities like
hypertension and diabetes. The sepsis types were equally distributed between septic shock and

sepsis.
Table 2: Prevalence of Gastrointestinal and Hepatic Dysfunction in Sepsis Patients
Dysfunction Type Frequency (%)
Gastrointestinal Dysfunction 65%
Feeding Intolerance 45%
Abdominal Distension 40%
Ileus 30%
Hepatic Dysfunction 60%
Elevated Bilirubin (>2 mg/dL) 45%
Elevated AST/ALT 55%
Jaundice 35%

Table 2 shows the prevalence of gastrointestinal and hepatic dysfunction in sepsis patients. 65%
of patients had gastrointestinal issues like feeding intolerance and ileus, while 60% exhibited
hepatic dysfunction, with elevated bilirubin and AST/ALT levels.

Table 3: ICU Stay and Mortality Rate by Gastrointestinal and Hepatic Involvement

Group ICU Stay (days) Mortality Rate (%)
Sepsis without GI or Hepatic Dysfunction 10.2+4.1 22%
Sepsis with Gastrointestinal Dysfunction 16.3+5.8 30%
Sepsis with Hepatic Dysfunction 17.1+6.3 35%
Sepsis with GI and Hepatic Dysfunction 18.4+6.5 40%

Table 3 highlights the association between gastrointesﬁnal and hepatic dysfuhction and ICU stay
as well as mortality rates. Patients with combined gastrointestinal and hepatic dysfunction had
significantly longer ICU stays and higher mortality rates compared to those with isolated sepsis.

Table 4: Prognostic Factors of Mortality in Sepsis Patients with GI and Hepatic
Dysfunction
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Factor Odds Ratio 95% Confidence p-

(OR) Interval value

Elevated Bilirubin 2.5 1.8-3.7 0.001

Severe Gastrointestinal 2.0 1.5-2.6 0.002

Dysfunction
Age (=60 years) 1.8 1.2-25 0.035
Coagulopathy (INR >1.5) 1.9 1.3-2.8 0.015

Table 4 presents the prognostic factors associated with increased mortality in sepsis patients with
gastrointestinal and hepatic dysfunction. Elevated bilirubin, severe gastrointestinal dysfunction,
older age, and coagulopathy were identified as significant predictors of mortality.

Discussion

The clinical profile and outcomes of sepsis patients with dysfunction of the gastrointestinal tract
(GI) and hepatic involvement in the tertiary care setting. The results imply that the gastrointestinal
and hepatic dysfunctions are some of the major factors that cause prolonged stay in the ICU,
increased mortality, and aggravated clinical outcomes in patients with sepsis. These findings are
also in line with the earlier study that organ dysfunction negatively affects the patient with septic
shock and the need to identify and intervene early [11,12]. We have discovered that 65 per cent of
sepsis patients had gastrointestinal dysfunction such as feeding intolerance, abdominal distension,
and ileus. Also, 60% of them had hepatic involvement, with high liver enzyme and bilirubin levels.
These rates are consistent with the recent studies. As an example, Kumar et al. (2019) found that
63 per cent of their sepsis cohort had GI dysfunction, and 58 per cent had hepatic involvement
[13]. Equally, Cheng et al. (2020) discovered 55% of their sepsis cohort had hepatic dysfunction
and more gastrointestinal complications [14]. These papers have continually highlighted the
significance of monitoring of GI and hepatic functions as an aspect of sepsis management. Our
study was also able to determine the effect of these complications on patient outcomes [15]. The
patients with both GI and hepatic dysfunction in sepsis had significantly prolonged lengths of stay
(LOS) in the ICU (18.4 £ 6.5 days) compared to patients with isolated sepsis (10.2 £ 4.1 days).
Mortality was more common in patients who had a combination of GI and hepatic dysfunction
(40) than in patients with isolated sepsis (22). These results agree with those of Gupta et al. (2021)
and Singh et al. (2020), who have shown that multi-organ dysfunction sepsis, especially of the
liver and Gl tract, is correlated with worse outcomes, including higher mortality rates and extended
stay in the hospital [16].One of the main findings of the study is the determination of the high level
of bilirubin and gross gastrointestinal malfunction as independent warning signs. In our group,
high bilirubin levels resulted in an odds ratio (OR) of 2.5 and severe GI dysfunction resulted in an
odds ratio (OR) of 2.0. The results of this study are consistent with those of other study, such as
Zhang et al. (2019) and Li et al. (2021), who found that liver dysfunction, especially high bilirubin
levels, is a good predictor of death in patients with sepsis [17]. Also, a severe GI dysfunction, such
as feeding intolerance and abdominal distension, has been identified to correlate with an increase
in mortality in sepsis patients, as was evidenced by Gupta et al. (2021) [18]. The greater prevalence
of multi-organ failure (55) in hepatic-involved patients in our study is yet another confirmation of
recent studies. An investigation by Zhao et al. (2020) observed that liver dysfunction among sepsis
patients was linked to a 40 per cent probability of risk development of multi-organ failure [19].
This is supported by our study, in which we reveal that hepatic dysfunction is a strong risk factor
for multi-organ failure (p<0.01), and the interdependence of organ systems in sepsis is supported
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by the interdependence of organ systems [20]. Remarkably, it is also in our findings that there is a
relationship between age and death. Older patients were more likely to die (OR = 1.8) at age 60
years and above. This is in line with a study conducted by Liu et al. (2021), who discovered that
older age is an independent risk factor that leads to poor outcomes in septic patients, especially
those with multi-organ dysfunction [21]. The geriatric condition of organ dysfunction and
comorbidities probably increases the severity of sepsis and predetermines worse outcomes. There
are a few limitations of our study [22]. First, it is a retrospective cohort study, and the findings can
be challenged by the selection bias. Causal relationships can also not be conclusively made since
the study is observational in nature. Second, we only performed our study in one tertiary care
hospital, and the results might not apply to other facilities, especially those with low resources
[23]. Nevertheless, the substantial sample size and the study concentrating on the critically ill
patients within the ICU set-up make a great contribution to the effects of the gastrointestinal and
hepatic dysfunction on the sepsis outcomes. Summing up, gastrointestinal dysfunction and hepatic
sepsis are major complications related to adverse patient outcomes, such as extended ICU
hospitalisations and death rates. We find it necessary to manage and identify these complications
early on in sepsis patients.

Limitations

The study is retrospective study, and it can be biased due to selection. Also, the study was
performed in one tertiary care hospital, which does not allow for broad extrapolation of the results
to new settings. It is impossible to conclude causal relationships between gastrointestinal and
hepatic dysfunction and sepsis outcomes in this study.

Conclusion

The gastrointestinal dysfunction and liver involvement are major causes of poor outcomes of
sepsis, including long ICU hospitalisation and increased mortality. These complications should be
detected as early as possible and managed in a specific way to enhance the prognosis. These
findings still require further prospective multi-centre studies to confirm them and inform
therapeutic options in sepsis management.
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