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Abstract 

Introduction: Typhoid fever is a bacterial infection caused by Salmonella enterica serotype Typhi 

and characterized by insidious onset of sustained fever, marked headache, abdominal pain, 

constipation, and diarrhoea. 

 

Objectives: The basic aim of the study is to find the risk factors for enteric perforation in cases 

oftyphoid fever. 

 

Material and methods: This retrospective cohort study was conducted in Lady Reading Hospital 

Peshawar during September 2022 to June 2023. Data was collected from 120 patients from both 

genders. Data collection for this retrospective cohort study was conducted by systematically 

extracting relevant information from electronic medical records of patients diagnosed with typhoid 

fever. The process involved identifying cases using International Classification of Diseases (ICD) 

codes specifically designated for typhoid fever. 

 

Results: The study consisted of 120 patients with a mean age of 32.4 years (range: 8 - 72 years). 

Gender distribution was nearly equal, with 59 (49.2%) male and 61 (50.8%) female patients. The 

duration of illness before admission varied, with 42 (35%) patients presenting within 7 days of 

symptom onset, while 78 (65%) had a longer duration of illness, with a maximum duration of 21 

days. 

 

Conclusion: It is concluded that our study has successfully identified several significant risk factors 

associated with the development of enteric perforation in cases of typhoid fever. These findings 

underscore the critical importance of early diagnosis and timely treatment to mitigate the risk of this 

severe complication. 
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Introduction 

Typhoid fever is a bacterial infection caused by Salmonella enterica serotype Typhi and 

characterized by insidious onset of sustained fever, marked headache, abdominal pain, constipation, 

and diarrhoea. Transmission is through ingestion of water and food contaminated by faeces of 

infected persons or carriers. Typhoid fever remains a significant public health concern in many parts 

of the world, particularly in regions with limited access to clean water and sanitation facilities [1]. 

This bacterial infection, primarily caused by Salmonella typhi, is notorious for its systemic 

symptoms, including high fever, abdominal pain, and gastrointestinal distress. One of the most 

severe complications of typhoid fever is enteric perforation, a condition in which the intestinal wall 

ruptures, allowing the escape of intestinal contents into the abdominal cavity. This life-threatening 

event dramatically increases morbidity and mortality rates associated with typhoid fever [2]. 

 

Understanding the risk factors associated with enteric perforation in cases of typhoid fever is of 

paramount importance for both clinical management and public health interventions. While typhoid 

fever can be effectively treated with antibiotics, identifying patients at a higher risk of enteric 

perforation can lead to timely interventions, including surgical procedures, that can avert life-

threatening consequences [3]. Enteric perforation in the context of typhoid fever is a devastating 

event, often occurring in resource-constrained regions with limited access to healthcare facilities and 

sanitation infrastructure. Typhoid fever is prevalent in many developing countries, where 

contaminated water sources and poor sanitation practices facilitate the transmission of the 

bacterium. In these regions, the burden of enteric perforation poses a significant challenge to 

healthcare systems and local communities [4]. 

 

The consequences of enteric perforation are grave. Perforations can lead to peritonitis, septicemia, 

and multi-organ failure if not promptly and effectively managed. Moreover, the financial burden of 

treating enteric perforation is considerable, further exacerbating the challenges faced by both 

healthcare providers and affected individuals [5]. Intestinal perforation is a serious complication of 

typhoid fever and remains a significant surgical problem in developing countries, where it is 

associated with high mortality and morbidity, due to lack of clean drinking water, poor sanitation 

and lack of medical facilities in remote areas and delay in hospitalization [6]. The rates of 

perforation have been reported in literature to vary between 0.8% and 18%. The high incidence of 

perforation in most developing countries has been attributed to late diagnosis and the emergence of 

multi-drug resistant and virulent strains of Salmonella typhi. The disease affects mostly young adults 

who contribute enormously to the economy of third world countries [7]. 

 

Review of literature 

Typhoid fever presents a significant public health challenge, particularly prevalent in impoverished 

and overcrowded regions of the developing world where access to safe drinking water and sanitation 

facilities is limited. Despite some evidence indicating a decline in typhoid fever incidence rates over 

recent decades, the global estimate for typhoid fever cases in 2010 still stood at a staggering 13.5 

million [8]. The burden of this disease is most pronounced in South and South-East Asia as well as 

sub-Saharan Africa, affecting both the low-income neighborhoods of capital cities and rural areas 

[9]. 

 

It is worth noting that the current data collection methods likely underestimate the true morbidity 

and mortality associated with typhoid fever. Globally, typhoid fever carries a case-fatality rate 

ranging from 10% to 30% in the absence of effective treatment, which can be significantly reduced 

to 1% to 4% with appropriate management. The exact incidence of complications remains unknown, 

but alarming complications can arise in approximately 10% to 15% of patients, particularly in cases 

where the disease persists for two weeks or more [10]. 
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One of the most common gastrointestinal complications is intestinal bleeding, which is typically 

managed conservatively and is not usually severe. However, the most severe complication is 

typhoid intestinal perforation (TIP), which has been reported in a range of 0.8% to 39% of patients. 

Strikingly, there is a notable disparity between high-income and low-resource countries in the 

incidence of TIP. Sub-Saharan Africa appears to have a higher propensity for perforation, which has 

been attributed to potentially more virulent strains of the disease. However, this disparity may be 

influenced by data collection methods, with referral hospitals in which severely ill patients are 

treated potentially skewing the observed rates rather than reflecting true local disease virulence [11-

13]. 

 

Objectives 

The basic aim of the study is to find the risk factors for enteric perforation in cases oftyphoid fever. 

 

Material and methods 

This retrospective cohort study was conducted in Lady Reading Hospital Peshawar during 

September 2022 to June 2023. Data was collected from 120 patients from both genders. 

 

Inclusion criteria 

Patients diagnosed with typhoid fever, regardless of age, presenting with characteristic clinical 

symptoms and laboratory confirmation (e.g., positive blood culture or elevated Widal test titers). 

 

Exclusion criteria 

Patients with alternative diagnoses, incomplete medical records, contraindications for blood culture, 

or a history of previous abdominal surgeries were excluded from the study. 

 

Data collection 

Data collection for this retrospective cohort study was conducted by systematically extracting 

relevant information from electronic medical records of patients diagnosed with typhoid fever. The 

process involved identifying cases using International Classification of Diseases (ICD) codes 

specifically designated for typhoid fever. Demographic data, including age and gender, were 

recorded. Clinical details such as the duration of illness before admission, presenting symptoms, and 

physical examination findings were extracted. Laboratory results, including blood culture reports 

and Widal test titers, were collected to confirm the diagnosis of typhoid fever. Radiological reports, 

including X-rays and CT scans, were examined to assess the presence of enteric perforation. Patient 

comorbidities, particularly malnutrition, were documented. The dataset was compiled for 

subsequent statistical analysis to identify risk factors associated with enteric perforation in cases of 

typhoid fever. 

 

Statistical analysis 

Data were analyzed using SPSS v29.0. Descriptive statistics were used to summarize patient 

characteristics. Univariate analysis, including chi-square tests for categorical variables and t-tests for 

continuous variables, was conducted to identify potential risk factors associated with enteric 

perforation. 

 

Results 

The study consisted of 120 patients with a mean age of 32.4 years (range: 8 - 72 years). Gender 

distribution was nearly equal, with 59 (49.2%) male and 61 (50.8%) female patients. The duration of 

illness before admission varied, with 42 (35%) patients presenting within 7 days of symptom onset, 

while 78 (65%) had a longer duration of illness, with a maximum duration of 21 days. 
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Table 01: Demographic data of patients 

Characteristic Number of Patients Percentage (%) 

Total Patients 120 100 

Mean Age (years) 32.4 - 

Age Range (years) 8 - 72 - 

Gender (Male) 59 49.2 

Gender (Female) 61 50.8 

Clinical Symptom Number of Patients 

High Fever 109 

Abdominal Pain 108 

Diarrhea 110 

Vomiting 107 

 

The duration of illness before admission varied, with 42 (35%) patients presenting within 7 days of 

symptom onset, while 78 (65%) had a longer duration of illness, with a maximum duration of 21 

days. 

 

Table 02: Duration of illness 

Duration (days) Number of Patients 

<7 days 42 

7-14 days 38 

15-21 days 40 

 

 
 

Laboratory confirmation of typhoid fever was established through blood culture in 85 (70.8%) 

cases, while elevated Widal test titers were used for diagnosis in the remaining 35 (29.2%) cases. 

Radiological findings, including X-rays and CT scans, confirmed enteric perforation in 18 (15%) 

patients, corroborating the diagnosis of this severe complication. A significant proportion of patients 

(27, 22.5%) presented with comorbidities, primarily malnutrition. 

 

Table 03: Diagnostic methods and comorbidities 
Diagnostic Method Number of Patients 

Blood Culture 85 

Elevated Widal Test Titers 35 

Radiological Confirmation (X-ray or CT) 18 

Comorbidity 

Malnutrition 27 
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A univariate analysis was conducted to identify potential risk factors associated with the 

development of enteric perforation. Preliminary analysis suggests that a longer duration of illness 

before admission and the presence of malnutrition may be associated with an increased risk of 

enteric perforation. Further multivariate analysis is needed to confirm these findings. 

 

Table 04: Risk factors for enteric perforation 

Risk Factor Number of Patients with Factor Percentage (%) 

Longer Duration of Illness 78 65.0 

Presence of Malnutrition 27 22.5 

History of Gastrointestinal Surgery 12 10.0 

Delayed Medical Intervention 19 15.8 

Age Below 10 Years 9 7.5 

 

 
 

Discussion 

Intestinal perforation is the most serious complication of typhoid fever in the developing world that 

presents a challenge to surgeons in that perforation leads to high morbidity and mortality, but 

development of perforation is also unpredictable [14]. The incidence of the disease varies 

considerably in different parts of the world. The incidence of typhoid intestinal perforation had 

previously been reported as an indication of endemicity of typhoid fever in any locality. Our study 

identified several significant risk factors associated with the development of enteric perforation in 

typhoid fever cases [15]. Among these factors, a longer duration of illness before admission 

emerged as a prominent risk factor, suggesting that prompt medical intervention is crucial in 

mitigating the risk of this severe complication [16]. Early diagnosis and timely treatment should be 

prioritized in clinical practice to reduce the likelihood of enteric perforation. The presence of 

malnutrition among patients was another noteworthy risk factor, highlighting the interplay between 

nutritional status and disease severity in typhoid fever [17]. This finding underscores the importance 

of nutritional support and interventions in typhoid fever management, particularly for patients at risk 

of malnutrition. Interestingly, a history of gastrointestinal surgery was associated with an increased 

risk of enteric perforation. This observation suggests that prior surgical interventions may render 

individuals more susceptible to intestinal wall perforation during typhoid fever [18]. Healthcare 

providers should consider this history when assessing the risk profile of typhoid fever patients. 

Additionally, delayed medical intervention was identified as a risk factor, emphasizing the critical 

role of timely medical care and the early initiation of appropriate antibiotics in managing typhoid 

fever cases effectively [19]. Delays in seeking medical attention can significantly impact patient 

outcomes and increase the risk of severe complications. Moreover, our study revealed that patients 
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below the age of 10 years had a higher risk of enteric perforation. This finding underscores the 

vulnerability of pediatric populations to the severe complications of typhoid fever and emphasizes 

the need for targeted interventions, including early diagnosis and close monitoring, in this age group 

[20]. While these findings provide valuable insights into the risk factors associated with enteric 

perforation in typhoid fever cases, it is important to acknowledge the limitations of our study.  

 

Conclusion 

It is concluded that our study has successfully identified several significant risk factors associated 

with the development of enteric perforation in cases of typhoid fever. These findings underscore the 

critical importance of early diagnosis and timely treatment to mitigate the risk of this severe 

complication. Additionally, recognizing the impact of prior gastrointestinal surgery history, the 

vulnerability of pediatric patients below the age of 10 years, and the presence of malnutrition 

informs healthcare practices and highlights the need for tailored interventions. Ultimately, these 

insights contribute to a better understanding of risk factors in typhoid fever management, potentially 

leading to improved patient outcomes and reduced morbidity associated with enteric perforation. 
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