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Abstract: 
Objective: To study the altered hematological indices among patients presenting with typhoid to a tertiary care hospital. 

Study Design: Descriptive Study Design 
Place & Duration: Study conducted at Abbasi Shaheed Hospital, Karachi from July 2, 2018 to Oct 26, 2018. 

Methodology: This hospital based descriptive study, was conducted upon a sample of 377 consecutive patients presenting with 

typhoid (diagnosis confirmed on the basis of Widal test or Typhidot test), at Abbasi Shaheed Hospital, Karachi. After taking written 

informed consent, data was collected using a structured interview based proforma comprised of inquiries about the respondent’s 

bio data, socio demographic details, and hematological indices (CBC, peripheral smear, electrolyte levels, reticulocyte count and 

prothrombin time) obtained from laboratory records. The study was carried out from July 2, 2018 to October 26, 2018. Data 

obtained was analyzed using SPSS version 21.0 and MS. Excel 2013. 
Results: Among of 377 respondents, an approximate 3/5th of them were females (n = 226) and an approximate 2/5th belonged to 
the male gender (n = 111) with an estimated mean age (29.4 years) and a mean hospital stay of 8 days for males and 5 days for 

females. The most commonly altered  hematological indices observed  were; anemia (48.54%), thrombocytopenia (42.71%), 

elevated prothrombin time (31.8%), leucocytosis (8.2%) and leucopenia (5%). No mortality was reported and all the patients were 

discharged healthily after treatment. 
Conclusion: Hematological indices are significantly altered in typhoid fever and knowledge regarding these changes can help not 
only in the diagnosis but management of the condition as well. The changes however are short lived and show positive responsive 

upon administration of relevant antimicrobial treatment. 
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INTRODUCTION: 

Typhoid fever, also known as enteric fever, is a 

common systemic infection caused by the bacterium 

“Salmonella Typhi”. It is a gram negative rod that 

gains access to the body via the oral route when 

contaminated food or water is consumed. [1] 
 

It is a major public health problem in many developed 

countries with the problem being significantly more 

severe in the developing world. [2]  The disease is 

recognized as a major cause of morbidity globally, 

affecting over 12.6 million children and young adults 

worldwide,  and   causing  an  approximate  600000 

deaths per year. [3] 
 

The Asian continent reports the highest morbidity with 

an approximate ninety three percent of the total 

worldwide episodes occurring in Asia alone. The 

approximated incidence in Southeast Asia is 1100 

cases per 0.1  million  population, which is  the 3rd 

highest rate of incidence for any region. [4] Despite 

the scarcity of evidence based data  from  Pakistan, 

numerous hospital-based studies from every corner of 

the country consistently report a rather high incidence 

of this disease. [5] 
 

Enteric  fever,  in  its  course,  may  involve  various 

organs and lead to a wide array of presentations 

ranging from uncomplicated typhoid fever to a 

complicated typhoid fever affecting multiple organs. 

Typhoid fever is a diagnostic challenge owing to its 

protean manifestations. The classic presentation 

comprises of fever, malaise, diffuse abdominal pain 

and constipation. If left un-treated, the condition may 

cause delirium, intestinal hemorrhage, bowel 

perforation and even death within one month of the 

onset of illness and survivors may face long-term or 

even permanent neuro-psychiatric complications. [6] 

Hematological derangements are believed to be 

common in typhoid fever, [7] and since complete 

blood picture is among the forst few investigations 

ordered in any condition, it may offer a clue to the 

eventual diagnosis. Pancytopenia, bicytopenia and 

unicytopenia are all believed to be manifestations of 

the condition. [8] 
 

This research hopes to determine the exact alterations 

in hematological indices that accompany typhoid 

fever. The information obtained may serve as useful 

guidelines in arriving at a better diagnosis and 

treatment of the disease. Additionally, apart from 

diagnosis, accurate knowledge regarding the alteration 

in hematological indices may help in monitoring the 

response to therapy and disease course. 
 

METHODOLOGY: 

This hospital based descriptive study, was conducted 

upon a sample of 377 consecutive patients presenting 

with  typhoid  (diagnosis  confirmed  on  the basis  of 

Widal test or Typhidot test), at Abbasi Shaheed 

Hospital, Karachi. After taking written informed 

consent, data was collected using a structured 

interview based proforma comprised of inquiries 

pertaining to the respondents’s bio data, socio 

demographic details, and hematological indices (CBC, 

peripheral smear, serum urea and electrolyte levels, 

reticulocyte count and prothrombin time) obtained 

from laboratory records. The study was carried out 

from July 2, 2018 to October 26, 2018. Data obtained 

was analyzed using SPSS version 21.0 and MS. Excel 

2013. 

 
RESULTS: 
Among of 377 respondents, an approximate 3/5th  of 
them were females (n = 226) and an approximate 2/5th 

belonged to the male gender (n = 111).
 
 

 

Gender 
 
 

29.40% 
 
 
 
 
 
 

70.60% 
 
 

Male       Female
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The mean age of the sample was 29.40 years (S.D = +1.38) and a mean hospital stay of 8 days for males and 5 days 

for females. The mean value for hematological indices was as follows: 
 

Hematological Indices Mean Value S.D. Probability Remarks 

WBC 34021 1129.4 p < 0.05 Significant 

PCV 33.29 7.41 p < 0.05 Significant 

Hb g/dl 11.4 3.1 p < 0.05 Significant 

Reticulocytes 0.541 0.19 p > 0.05 Not Significant 

Neutrophils 40.74 12.09 p > 0.05 Not Significant 

Lymphocytes 54.32 18.97 p > 0.05 Not Significant 

Monocytes 3.07 2.61 p > 0.05 Not Significant 

Eosinophils 1.47 2.19 p > 0.05 Not Significant 

Basophils 0.06 0.07 p > 0.05 Not Significant 
 
 

The most commonly altered hematological indices observed were; anemia (48.54%), thrombocytopenia (42.71%), 

elevated prothrombin time (31.8%), leucocytosis (8.2%) and leucopenia (5%). 
 

 

Alteration Spectrum 
 

Leucopenia 5.00%
 

 

Leucocytosis 

8.20%

 

 

Elevated Prothrombin Time 

31.80%

 

 

Thrombocytopenia 

42.71%

 

 

Anemia 

48.54%

 
 

 

No patient had evidence of disseminated intravascular 

coagulopathy, eosinophil count was within reference 

range and urea and electrolyte level was mildly 

elevated in only 3 patients which soon returned to the 

reference range with hydration No mortality was 

reported and all the patients were discharged in good 

health after treatment. 

 
DISCUSSION: 

Various hematological manifestations like hemolytic- 

uremic syndrome, disseminated intravascular 

coagulation, and hemolytic anemia are seen among 

patients suffering from typhoid fever. [9] A range of 

factors including poor nutrition, endo-toxemia and 

sub-par response of immune system have been linked 

to the causation of a number of adverse outcomes. [10] 

Endotoxins  even  in  instances  when  they  are  not 

 

released sufficiently in circulatory system, may act 

locally in the spleen, liver and other 

reticuloendothelial organs to cause alterations in 

hematological profile. [11] 

In this research, the most commonly reported 

alteration in hematological indices was anemia 

(48.54%), a value greater than what is observed by 

Alam et al (31%) [12] and Ahmed et al (38%), [13] but 

lesser than however, lesser than what is reported by 

Rasoolinejad et al (79.4%) [14] and Joseph at al 

(77.8%). [15] 
 

Thrombocytopenia was  reported  in  42.71%  of the 

study participants, a statistic much greater than that 

observed by others (9.1% and 10%). [12, 15] In this 

research, no evidence was found regarding 

manifestation           disseminated           intravascular
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coagulopathy, just as observed by a previous study. 

[14] On the contrary, evidence is available in previous 

evidence based  literature regarding  Eosinophilia  in 

typhoid, [15] but eosinophil count was well within the 

reference range in our study participants. 
 

Contradictory to existing evidence, our research does 

not report high incidence of derangements in the 

prothrombin time with the literature reporting values 

from 57.35 to 67.5% [15] and our research yielding a 

mere 31.8%. Altered (low) leucocyte count is falsely 

believed to be a common finding among patients 

presenting with typhoid fever. In our research, low 

leucocyte count was seen in a meagre five percent of 

the study participants.  This  finding  is synonymous 

with the results reported by Gupta S et al, [16]. In our 

research, significant renal dysfunction was not 

observed. 3 patients did have their blood urea and 

electrolyte levels raised mildly but upon hydration, 

they returned to the reference range soon. 

 
CONCLUSION: 

Hematological indices are significantly altered in 

typhoid fever and knowledge regarding these changes 

can help not only in the diagnosis but management of 

the condition as well. The changes however are short 

lived and show positive responsive upon 

administration of relevant antimicrobial treatment. 
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