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ABSTRACTABSTRACT
Background: Salmonella Typhi is highly prevalent in this part of the world and calls for research into accurately 
predicting the infection on the basis of various blood parameters while awaiting the blood culture reports.
Materials & Methods: This cross sectional study was conducted in the Department of Internal Medicine, Haya-
tabad Medical Complex, Peshawar from 1st August, 2021 to 30 July, 2022. A total of 400 adult patients of either 
sex, between 18 to 70 years of age, with history of fever, and symptoms suggestive of typhoid fever for the past 
07 days were included. The patients were categorized into cases and control groups on the basis of the blood 
culture reports. The stratification of the general variables against the eosinopenia and leukopenia was analyzed 
followed by further application of logistic regression to allow true estimation of the association.
Results: The age distribution amongst the control and the cases group was 46.14±17.3SD and 47.03±16.7SD 
respectively. Leukopenia was observed statistically more (p value .000) in the cases as compared to the control 
group whereas no such statistically significant association was observed in case of eosinopenia. Further strat-
ification with respect to age and gender didn’t show any association in cases of eosinopenia and leukopenia. 
Logistic regression showed presence of leukopenia was seven times and eosinopenia was twice more in culture 
positive patients with culture positivity increase with unit increase in the leukopenia.
Conclusion: In an appropriate clinical scenario, with history of ongoing fever for 1 week with associated unex-
plained gastrointestinal symptoms and evidence of leukopenia on the initial blood film, the diagnosis of typhoid 
fever is highly likely. 
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INTRODUCTIONINTRODUCTION
In developing world, Enteric fever triggered by Sal-
monella Typhi and Salmonella Paratyphi remain a 
prominent cause of morbidity and mortality with over 
22 million cases and subsequent 200000 deaths in 
South Asia in year 2000. The WHO has reported that 
the incidence of typhoid continues to escalate in 
parts of South Asia with sadly the highest incidence in 
parts of Pakistan with 451.7 per 1, 00,000 individuals/
year, trailed by India with 214.2 per 1, 00,000 indi-
viduals/year.1 The blood cultures continue to remain 
gold standard but the facilities remain inadequate es-

pecially in the endemic regions primarily due to poor 
antibiotic stewardship programs. This leaves the 
treating physicians to retort upon the clinical signs 
and rapid bacteriological isolation methods which 
also have its inherent flaws. This approach calls for 
finding the most frequently hematological abnor-
malities at the time of initial interaction in confirmed 
cases of typhoid fever and then using the subset to 
initiate the appropriate antibiotics while awaiting the 
blood culture reports. The potential wait for bacterial 
isolation comes with inherent problems of protracted 
hospital stay with amplified morbidity and mortality 
besides the poor positive and negative predictive 
value of the commonly used serological tests.2

The hematological abnormalities have been studied 
to a varied influence in helping the diagnosis of ty-
phoid fever. It has been observed that WBC counts 
are normal in most of the cases and seeing evidence 
of leukocytosis without any clinical evidence of as-
sociated complications makes the diagnosis less 
likely. In a study concerning the assessment of risk 
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factors in cases of enteric perforation in India, it was 
observed that leukopenia was seen in 54% in cases 
without and 22% in cases of enteric perforation. (P< 
0.05).3 Tashfeen S et al observed the presence of 
leucopenia to be 14% in cases with non-resistant 
typhoid whereas 6.3% in the resistant cases whereas 
the remaining had normal white cells counts.4

On analysis of the available literature, we witnessed 
that the clinicians across the globe employ various 
strategies with regard to the presumptive diagnosis 
of typhoid fever on the basis of particular subset 
symptoms and the varied haematological parameters 
with varying success while awaiting the blood culture 
results. Despite the fact that infectious diseases are 
rampant in this part of the world and more so typhoid 
fever, such evidence in our local population seems 
lacking and hence leaves the treating physicians 
with less chances of accurately predicting typhoid 
fever. We wanted to undertake this comparative 
cross sectional study to know the predictive value 
of accurately diagnosing typhoid fever in suspected 
patients on the basis of the initial haematological 
parameters while awaiting the blood culture reports.

MATERIAL AND METHODSMATERIAL AND METHODS
This cross sectional study was conducted in the 
Department of Internal Medicine, Hayatabad Medical 
Complex, Peshawar, Pakistan for a period of one 
year from 1st August, 2021 till 30 July, 2022. Ethical 
approval from the hospital ethical committee was 
obtained. All adult patients of either sex, belonging 
to the province of Khyber Pakhtunkhwa, Pakistan, 
between 18 to 70 years of age, whether admitted 
through casualty or the outpatients, having a history 
of fever, and symptoms suggestive of typhoid fever 
(Nausea, Vomiting, Diarrhoea or Constipation) for 
the past 07 days and no prior history of admission or 
use of antibiotics in past one month were included. 
At the time of admission, 5 ml of blood was sent for 
peripheral smear to the hospital laboratory. A further 

15 ml of blood was drawn and sent immediately to 
hospital main laboratory for culture and sensitivity. 
The blood samples were incubated on MacConkey 
agar followed by gram staining and morphology 
besides identification of the strain using the poly-
valent sera (BD Difco TM Salmonella). The results 
of the isolated Salmonella Typhi or otherwise along 
with peripheral smear results of all the included 
patients were uploaded on the hospital automated 
Health-system Management and Information Sys-
tem (HMIS). A total of 200 patients during the study 
period whose blood culture showed the growth of 
Salmonella Typhi were recruited as the cases while 
the other 200 patients with the same set of symptoms 
but culture failed to show the growth were included 
in the control group. The cases of eosinopenia were 
defined as absolute eosinophil count less than 0.40 X 
109/L whereas Leukopenia as total white cells count 
less than 4.00 X 109/L on the initial smear results.
All the data was entered into a proforma made for the 
study and analyzed using SPSS version 22. Mean 
and standard deviation were calculated for numerical 
variables like age, total leukocytes count and the 
eosinophil’s count. Frequency and percentages 
were calculated for categorical variables like gender. 
The stratification of the general variable against the 
eosinopenia and leukopenia was analyzed and p 
value of 0.05 was considered statistically significant. 
Further application of logistic regression allowed true 
estimation of the association between the variables. 
All the results were presented in the form of tables.

RESULTSRESULTS
The distribution of patients amongst the control and 
the cases group was nearly uniform 46.14±SD17.3 
and 47.03±SD16.7 respectively as shown in table 
1. The presence of leukopenia was observed sta-
tistically more with a p value of .000 in the cases as 
compared to the control group whereas no such 
statistically significant association was observed in 
case of eosinopenia.   

Table 1: Distribution of age, Total Leucocytes Count and Eosinophil Counts

Variable Group N Mean SD P-Value

Age(in years) Control 200 46.1450 17.31888 .601

Cases 200 47.0350 16.70055

Total Leucocyte count 
(x10/L)

Control 200 7.6780 3.31766 .000

Cases 200 4.4400 2.11776

Eosinophil count (x10/L) Control 200 .7465 .73947 .941

Cases 200 .7415 .61655
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The presence of eosinopenia and further stratification 
with respect to the age and gender in both the cases 
and the control group failed to show any statistically 
significant association as shown in table 2.
The presence of leukopenia showed statistically 
significant association amongst the controls and 
cases but further stratification with regard to age 
and gender failed to show any association as shown 
in table 3. 
Further application of logistic regression revealed 
that the presence of leukopenia was seven times 
and eosinopenia was twice more in culture positive 
as that of culture negative patients as shown in table 
4. Culture positivity significantly increased with the 
unit increase in the leukopenia.

DISCUSSIONDISCUSSION
The clinical diagnosis of Typhoid fever on the basis of 
clinical features remains of extraordinary value partic-
ularly in the endemic regions of the world where the 
prevalence remains high and the diagnostic facilities 

Table 2: Stratification of the Eosinopenia with respect to age and gender

Variable
Yes

Eosinopenia
P- Value

No

Group
Control 53.5%(107) 46.5%(93) 0.421
Cases 57.5%(115) 42.5%(85)

Gender
Male 55.2%(111) 44.8%(90) 0.911
Female 55.8%(111) 44.2%(88)

Age
≤40 years 57.2%(91) 42.8%(68)

0.571
More than 40 years 54.4%(131) 45.6%(110)

Table 3: Stratification of Leukopenia with respect to age and gender amongst the cases and control 
groups:

Variable
Yes

Leukopenia
P- Value

No

Group
Control 12.2% (6) 55.3% (194) 0.000
Cases 87.8%(43) 44.7%(157)

Gender
Male 51.0%(25) 50.1%(176) 0.908
Female 49.0%(24) 49.9%(175)

Age
≤40 years 49.0%(24) 38.5%(135)

0.159
More than 40 years 51.0%(25) 61.5%(216)

Table 4: Logistic Regression with respect to Gender, Age, Leukopenia and Eosinoipenia.

Variables B S.E. Wald Df Sig. Exp(B)
95.0% C.I.for EXP(B)
Lower Upper

Gender .025 .236 .011 1 .917 1.025 .645 1.628
Age .395 .244 2.619 1 .106 .674 .418 1.087
Leukopenia 2.052 .478 18.421 1 .000 7.785 3.050 19.872
Eosinopenia .060 .237 .064 1 .800 1.062 .667 1.689

remain scarce. In endemic areas, the presence of fe-
ver for more than seven days complemented by chills 
with absence of cough is exceedingly suggestive of 
typhoid fever.5 The blood and the bone marrow cul-
ture positivity in typhoid fever has remained dismal 
with a study reporting 54% isolates of salmonella 
typhi showing the Multiple Drug Resistance patterns 
in Pakistan.6 These findings are particularly worri-
some in developing countries like Pakistan where 
the health care facilities are always under immense 
pressure, the inability to pay for the treatment cost 
coupled with lack of any universal health insurance 
makes the situation complicated. The use of var-
ious blood parameters in a good clinical setting 
in accurately predicting the diagnosis of typhoid 
fever remains pivotal in developing countries. This 
provides a valuable chance to the treating doctors 
to empirically start the appropriate treatment while 
awaiting the culture results with resultant decrease 
morbidity and mortality.7

Our results revealed that the presence of leukopenia 
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was documented statistically more in the cases in 
contrast to the control group where the blood cul-
tures failed to show the growth of Salmonella Typhi. 
However in the case of eosinopenia, we didn’t iden-
tify any differences in the occurrence amid both the 
groups. The stratification of both the blood param-
eters with respect to the age and gender amongst 
the cases and the control groups failed to show any 
differences. Application of logistic regression allowed 
us to predict that the presence of leukopenia on the 
initial blood smear of the suspected typhoid fever pa-
tients is nearly seven times more likely as compared 
to culture negative subset of the patients. No such 
correlation was observed in case of eosinopenia 
amongst both the groups. Eosinophil provide a valu-
able protection apparatus by residing at the mucosal 
surfaces of the gut epithelium and it is postulated that 
the upsurge marginalization of  them following infec-
tion may account for early and significant decline, 
however the complete understanding of the mecha-
nisms remain unclear, and warrants further research.8 
The presence of eosinopenia has been observed 
in varied infectious diseases and sepsis syndrome 
but its specific presence in patients suffering from 
typhoid fever still remains unclear.9 Waddington and 
coworkers reported “anesionphilia” as a much better 
tool to predict the evidence of typhoid fever.10 There 
was no statistically significant difference observed 
in the monocytes and eosinophil values between 
patients with typhoid and non-typhoid fevers.11 These 
findings are in total agreement with our study results, 
where similarly no statistically significant differences 
observed between the two groups with regard to eo-
sinophil count. Lokhandwala et al recounted absolute 
eosinopenia in 73% cases of enteric fever.12 These 
findings are at odds with our study results where we 
couldn’t find any evidence of increased prevalence 
of eosinopenia in the cases and control groups. The 
differences might be because of the dissimilarity in 
the varied characteristics of the study population 
besides the varied genomic sequences of salmonella 
and the resultant virulence patterns.   
The frequency of leukopenia has been reported as 
35.4% whereas leukocytosis being rare has been 
seen in 14.55% by Arya et al.13 Ndako JA et al also 
reported a statistically substantial occurrence of 
leukopenia in the patients with typhoid fever when 
equated with the normal healthy adults.14 

 Our study results seem in total agreement with these 
findings where we observed statistically more preva-
lence of leukopenia in the cases as compared to the 
control groups with fever where the blood cultures 
failed to show growth of gram negative rods.
The magnitude of the problem of infectious diseases 
calls for wider population based studies to ensure 
that before the availability of the results of the blood 
cultures, the treating doctors can have some blood 
parameters coupled with the appropriate scenario 

to accurately predict the occurrence of typhoid 
fever. The appropriately pointed clues should allow 
initiation of the treatment with resultant decrease in 
morbidity and mortality. The literature review shows 
that the results in one study population cannot be 
generalized and have regional variance, probably be-
cause of the differences in the characteristics of the 
study population and the isolated causative bacteria. 
Conclusion:
Following the results of our study, we gathered that 
in our population, in appropriate clinical scenario, 
where there is a history of ongoing fever for a week 
along the associated unexplained gastrointestinal 
symptoms and evidence of leukopenia on the initial 
blood film, the diagnosis of typhoid fever is highly 
likely. Nonetheless, this is a single center study on the 
adult population only, so there is a need of broader 
scale multicenter trials enrolling patients from all age 
groups for better generalization of the results. 
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