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Abstract. A total of seventy-nine cases of patients with age range 1-75 suffering from 
intestinal disturbance suspected to be Typhoid infected examined during the period between 
October / 2025 to January / 2026, patients were attending an outpatient clinic in AL-Najaf 
province, Iraq. The present data indicated that the prevalence of 79 febrile cases was 
insignificantly higher (P=0.36) among females (41, 1.9%) and significantly elevated (P=0.001) 
in the 1-15 year age bracket (27.8%), but for Salmonella, individuals aged 61-75 exhibited a 
considerable susceptibility (P=0.001). Nevertheless, 23 (29.2%) of the feverish patients tested 
positive for typhoid, whereas the CRP positivity rates were 29.2% for general febrile individuals 
and 5.1% for those with positive Salmonella. The CRP distribution was markedly (P=0.04) 
elevated in females compared to males. Seropositivity for Salmonella and CRP in febrile 
patients was comparable at 29.2%, although the incidence of acute salmonella infection was 
5.1%. 
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Introduction 
Typhoid fever, frequently referred to as enteric fever, is an important bacterial disease that is 
typically observed in various regions with developing economies. The primary causative agent 
of the illness is Salmonella Typhi, while Salmonella Paratyphi represents another important 
etiological agent, with humans serving as the primary reservoir. [1,2]. Millions of individuals 
continue to be affected by typhoid fever annually, Especially in economically disadvantaged 
nations where insufficient sanitation and limited access to clean water facilitate the spread of 
diseases [3]. 
Salmonella Typhi is a moving Gram-negative rod known for having flagella all around it and 
the capacity to create hydrogen sulfide, resulting in black-centered colonies on selective culture 
media such as SS agar [4]. The primary causes of infection are food and water contaminated 
with S. typhi. Salmonella typhi has the capability to invade the gastrointestinal tract and the 
circulatory system or infiltrate body organs and emit endotoxins; moreover, it is exhibiting a 
growing resistance to many commonly utilized antimicrobial medications [6]. C-reactive protein 
contributes to the early immune defense mechanisms against Salmonella infection and reflects 
the inflammatory response during the acute phase of disease. [7], In individuals suffering from 
Salmonella typhi infections, there was a significant elevation in the acute phase protein known 
as CRP, which acts as an important diagnostic tool for identifying acute enteric fever [8]. CRP 
is linked to rapid systemic inflammation and is therefore regarded as a critical marker for 
assessing inflammatory responses [9]. 
The frequency of occurrence is a crucial factor influencing decision-making regarding the 
distribution of scarce resources for the management and prevention of infectious diseases. 
Proactive monitoring of those experiencing unidentified febrile symptoms could provide a 
clearer assessment of the epidemiological effects of typhoid fever [10]. Numerous research 
studies on typhoid fever have been conducted both in Iraq and outside Iraq, producing 
inconsistent findings regarding demography, sexual status, age groups, and CRP positive. This 
is why the current research was designed to establish the incidence of typhoid fever among 
residents of Al-Najaf province and the possible association between the disease and variables 
like age, sex, and CRP positive. 
 

Methods 
Subject 
The entire study involved 79 feverish patients experiencing problems with their intestines from 
October 2025 through January 2026. The patients for the study were selected from outpatient 
clinics in Al-Najaf Province in Iraq. Their age varied from 1 to 75 years. Permission was sought 
from all patients involved in the study, and the methodology was conducted following the 2013 
Helsinki Declaration. 
Blood Samples 
Blood samples were gathered from the patients and centrifuged, after which the obtained sera 
were utilized for the detection of Salmonella seropositivity and CRP. 
Salmonella Diagnosis 
Salmonella infection was diagnosed serologically using a rapid test kit (ENTEROCHECK-WB, 
Tulip Diagnostics Ltd., India) corresponding to the manufacturer’s instructions. 
C-Reactive Protein 
The CRP was qualitatively identified serologically using the slide latex 
agglutination test, following the manufacturer's guidelines (SPINREACT, Spain). 
Statistical Analysis 
Data evaluation was performed using version 26 of the IBM SPSS Statistics software. Variations 
in categorical variables were analyzed through the Chi-square test. A P-value of 0. 05 or less 
was considered statistically significant. 
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Results and Discussion 
Typhoid and Sex 
Among the 79 febrile patients enrolled in this study, females constituted 51.9% of the 
cases, while males represented 48.1%. In terms of enteric fever seropositivity, 23 
cases (29.2%) tested positive whereas 56 cases (70.8%) tested negative. Despite a 
slightly elevated ratio of females compared to men, the difference was not statistically 
important (P=0.36), as seen in Figure 1. 

 

Figure 1. Classification of patients with fever based on Salmonella seropositivity and 

gender 

 
The present research revealed that there is a negligible correlation between the onset of 
typhoid and gender, with febrile symptoms occurring more frequently in females than in males, 
whereas disparities in typhoid seropositivity distribution were observed. 
According to the above research, the percentage of seropositivity of Salmonella from fever 
cases in AL-Najaf governorate hospitals is 29.2%, a figure that can be compared with a similar 
study [11] which recorded 35.47% of patients to have typhoid fever. Approximately 60% of 
the typhoid patients at Baghdad Teaching Hospital were male. In a separate investigation [13], 
it was determined that sex does not affect antibody titers against Salmonella. In contrast to 
the research conducted in [13], a greater incidence of enteric fever was seen among women. 
Typhoid and Age 
The ages of the participants in this study varied from 1 to 75 years. The participants in this 
research were categorized into five age brackets (1-15, 16-30, 31-45, 46-60, 61-75). The most 
febrile demographic is aged 1-15 years (27.8%), succeeded by those aged 16-30 years 
(25.3%). Nonetheless, the peak incidence of Salmonella seropositivity was noted in the 61-75 
year cohort (12.7%), exhibiting a statistically important variance (P=0.001), as illustrated in 
Figure 2. 
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Figure 2. The categorization of patients with fever based on their salmonella 
seropositivity and different age brackets. 

 
The current study indicated that the age group 1–15 years had the highest proportion of febrile 
cases (27.8%), followed by the 16–30 year group, while the highest typhoid seropositivity rate 
was found among individuals aged 61–75 years (12.7%). Kumar et al. [14] observed that 
typhoid fever occurred more commonly in subjects aged 11–20 years, followed by the 21–30 
year group. On the other hand, Allu et al. [11] reported that individuals aged 21–30 years were 
the most affected by typhoid fever. Such variations in findings and case distribution could be 
attributed to differences in study design and population type. 
Typhoid and CRP 
This research employed quick screening methods to qualitatively identify typhoid infection as 
well as serum CRP levels. The results indicated that 23 individuals, accounting for 29. 2% of 
the febrile patients, tested positive for CRP, while only 4 (5.1%) Salmonella-positive febrile 
patients were associated with positive CRP results, with no significant difference detected 
(P=0.14), as presented in Figure 3. 

 

 

Figure 3. Distribution of patients with fever based on CRP positivity and typhoid 
illness. 
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The present study demonstrated no significant association (P=0.14) between CRP positivity 
and typhoid seropositivity among febrile patients. Study [15] reported elevated CRP levels in 
patients with Salmonella-related gastroenteritis compared with viral infections such as 
rotavirus. This implies that the CRP marker can help in differentiation between the two forms 
of the disease, despite more laboratory experiments being needed for identification of the 
pathogens. Another experiment 
[16] revealed that cases of serious systemic infection with Salmonella had significantly elevated 
CRP levels compared to those of self-limiting gastroenteritis. 
Gender and CRP 
Regarding the link between gender and CRP presence in patients with fever, this research 
showed that 23 (29. 2%) people tested positive for CRP, while 56 (70. 8%) had negative 
results. The rate was significantly greater in females when compared to males (P=0. 04), as 
illustrated in Figure 4. 

 

 

Figure 4. Spread of patients with fever based on CRP positivity and gender. 

 
It is crucial to consider the link between gender, positivity for CRP, and fever symptoms when 
conducting clinical research on infections and inflammatory diseases. The assessment of the 
impact of gender on CRP levels and fever response in different clinical settings can help improve 
diagnostic and therapeutic strategies. 
According to the present study, there was no significant difference in the prevalence of fever 
cases among male (48.1%) and female (51.9%) subjects. It may be due to the fact that fever 
being an extremely common symptom for both infectious and inflammatory diseases, is not 
gender-specific in this particular study, i.e. it is not directly affected by gender. This finding 
supports previous findings suggesting that fever responses can be similar in both male and 
female patients in case of certain infectious diseases, though variations in fever severity among 
genders have been observed in some studies [17]. 
Women tend to show increased CRP concentrations in comparison to men in the presence of 
different inflammatory stimuli including viral infections [18]. This gender difference may 
partially be due to the effect of estrogen that is known to increase immunologic activity. On 
the other hand, testosterone, predominantly present in men, is linked with the 
immunosuppressive actions leading to decreased CRP concentrations in men [20]. 
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Conclusion 
About 5.1% of people having fever were found seropositive for Salmonella and CRP; however, 

usually, febrile diseases are more frequent among women and younger patients, while Salmonella 

seropositivity is more frequent among men and elderly individuals. 
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