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ABSTRACT
Objective: To assess and compare the frequency of haematological parameter derangements in patients due to non-resistant
and extended drug resistant (XDR) typhoid fever.
Study Design: Comparative cross-sectional study.
Place and Duration of Study: Pathology Department of Combined Military Hospital Quetta, from Jan to Dec 2019.
Methodology: A total number of 172 blood culture Salmonella positive patients irrespective of age and gender were included
in this study. Salmonella strains were isolated and grouped further according to their drug sensitivity, 3ml venous blood was
collected from these patients in Ethylene diamine tetra acetic acid container and blood complete count was done by semiautomated haematology analyser XP-100.
Results: There were 126 (73%) males and 46 (27%) females with mean age of 17.5 ± 10.3 years. Out of 172 subjects, 106 (61.6%)
had non-resistant typhoid and rest 66 (38.4%) were diagnosed with extended drug resistant typhoid. We compared anaemia,
leucopenia and thrombocytopenia between two groups and found anaemia statistically significant with the p-value of 0.001.
Conclusion: This study has documented that changes in haematological parameters are significant in typhoid fever and early
patients diagnosis, management and disease course can be monitored with them. Patients with significant anaemia and not
responding to first line therapy should be considered as a case of extended drug resistant (XDR) salmonella.
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INTRODUCTION
Typhoid fever is a common health problem in
many countries and is still a major health hazard in
developing parts of world, with an estimated annual
incidence between 9.9 and 24.2 million cases.1 Current
studies estimate that number of typhoid fever cases
in Pakistan is second highest among five typhoid endemic Asian countries.2 Typhoid fever is caused by
Salmonella Enterica, a gram-negative rod that invades
human body through small intestines and colonies in
reticuloendothelial system and later it enters in to the
blood stream.3 Few cases may become a chronic carrier
as bacteria colonize the gall bladder. Patients usually
present with prolonged fever, headache, loss of appetite, abdominal pain and nausea. If left untreated complications may develop like intestinal perforation and
neurological involvement.4
The prevalence and incidence of gastrointestinal
diseases like typhoid fever markedly differs between
developed and developing countries because of poor
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sanitation, hygiene, impure water, food contamination,
wide spread illiteracy and poverty in the developing
world. Incidence can be substantially reduced by providing clean water and food to the population.5 It is the
commonest water borne infection, which affects frequently young adults and children.6 Typhoid accounts
for a large proportion of acute febrile illnesses and is
a common cause of hospital admissions especially in
younger age group. With the advent of chloramphenicol in 1948, many worries were ameliorated, regarding
reduction of duration of illness and case fatality rate of
typhoid fever.7
Till recent past chloramphenicol along-with ampicillin, amoxycillin and co-trimoxazole had been the
traditional drugs for effective management of typhoid
fever and most of the patients could be effectively managed by administration of one or two of these traditional drugs. However, in the recent years major concern is the emergence of multi drug resistant strains of
salmonella typhi in many parts of the world, including
Pakistan, which is threatening to become a therapeutic
challenge.8 These strains are resistant to all traditional
drugs like chloramphenicol, ampicillin, amoxycillin,
co-trimoxazole and third generation cephalosporins.
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Only treatment option available for these resistant
cases is Meropenem and Azithromycin.9 Rapid and
accurate diagnoses coupled with appropriate antimicrobial therapy are of utmost importance in order to
prevent mortality, morbidity and dreadful complications like intestinal perforation and haemorrhage. The
incidence of extended drug resistant (XDR) Salmonella
is on the rise and present study was designed with an
aim to evaluate the significance and comparison of
haematological changes in Non-resistant and Extended
drug resistant (XDR) typhoid fever. Typhoid fever is
associated with haematological parameters alterations
like unicytopenia, bicytopenia and pancytopenia.
Many studies had been done locally as well as at international level to show this association but none had
compare the haematological values between selected
two groups.

sulfamethoxazole and third generation cephalosporins,
with or without resistance to second line drugs. XDR
Typhoid cases were caused by Salmonella strains
which were resistant to all the recommended antibiotics for typhoid fever. From these selected cases, 3 ml
venous blood was collected in EDTA container and
mixed gently to ensure anticoagulation. Blood complete count was done by semi-automated haematology
analyser XP-100 with appropriate quality control. Peripheral films were examined to exclude platelet clumping and red cell agglutination. Informed consents
were taken from the subjects prior to sample collection.

Study had been designed to assess and compare
variations in haematological pattern in patients of drug
resistant and non-drug resistant typhoid fever. These
haematological parameters if significant can be used in
early diagnosis and differentiation of resistant and
non-resistant cases.

Statistical analysis was done by SPSS version 26.
The study was designed to include demographic data
like age and gender along with main focus on haematological parameters i.e. haemoglobin (Hb), total leucocyte count (TLC) and platelet count. Cytopenias were
taken as Hb less than 13 g/dl in males and 12 g/dl in
females, TLC less than 4x109/l and platelet count less
than 150x109/l as notable variable.10 These variables
were compared and Chi square test was applied to
non-resistant and XDR typhoid cases and p-value <0.05
was considered significant.

METHODOLOGY

RESULTS

This comparative cross-sectional study was conducted at Pathology department of Combined Military
Hospital Quetta after approval from Institutional
Review Board (Certificate No. CMH-QTA-IRB/025
Dated 6th March 2019) from January to December 2019.
Patients admitted to medical wards of Combined
Military Hospital Quetta were recruited.

A total of 172 subjects were enrolled in the study,
out of the 172 cases, 106 (61.6%) had non-resistant
typhoid fever and rest 66 (38.4%) were diagnosed with
XDR Typhoid fever. Salmonella typhi were found positive in 166 (73%) cases and the remaining 6 cases (27%)
were caused by salmonella paratyphi A. salmonella
paratyphi B was not isolated in any case. It was observed from the study of culture sensitivity reports that
only salmonella typhi showed resistance to various
antibiotics while none of the salmonella paratyphi A
belong to XDR Typhoid group.

Inclusion Criteria: Patients with history of fever and
other symptoms and signs leading to the suspicion of
typhoid fever were included in this study irrespective
of their age and gender.
Exclusion Criteria: All the culture negative cases were
excluded.
Non-probability consecutive sampling technique
was used. We took reference incidence of typhoid
fever from a study conducted in Pakistan with reported 170/100,000 incidence of typhoid annually to
calculate sample size.2
Culture positive enteric fever cases were selected
for further scrutiny and segregated according to their
drug resistance status into two groups’ i.e. non-resistant typhoid fever and XDR typhoid fever. Drug sensitive typhoid cases were caused by salmonella typhi or
paratyphi which were sensitive to first line drug which
include chloramphenicol, ampicillin, Trimethoprim-

Overall males were 126 (73%) and 46 (27%) were
females. Further gender distribution of patients considering non-resistant and XDR typhoid cases was
exhibited in Table-I.
Table-I: Gender distribution in study groups.
Non-Resistant
Extended Drug
Typhoid
Resistant-Typhoid
Male
80 (75%)
46 (75%)
Female
26 (25%)
20 (30%)

Mean age of patients was 17.5 ± 10.3 years range
from 5 days to 45 years. Most of the patients presented
in third decade of life that is 62 (36.0%) followed by
<10 years of age. Age wise distribution of patients was
displayed in Figure.
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ration and encephalopathy if not treated appropriately.13,14 XDR Salmonella cases early identification is
of great value, as they will not respond to the all the recommended antibiotics and patient may progress to
complications of enteric fever.15 Limited therapeutic
options are available for XDR Typhoid cases and
importance of differentiating Non-resistant salmonella
from XDR Salmonella cannot be disregarded and
more over haematological parameters are deranged in
typhoid and can guide about patient response to treatment.16,17
Figure: Age distribution of patients.

The mean TLC in the enteric group was 6.54 ± 2.8
x 109/l. Minimum TLC was 1.1 x 109/l and maximum
was 23.2 x 109/l. The haemoglobin range in Enteric
patients was from 6.2 to 17.1 g/dl with mean of 12.6 ±
2.19 g/dl and mean platelet count was 217 ± 113 x 109/
l with minimum platelet count of 20 x 109/l and maximum 830 x 109/l. Haematological results of the nondrug resistant and XDR typhoid isolates were compared. There was no significant difference in the leucopenia and thrombocytopenia (p>0.05) whereas there
was statistically significant association regarding anaemia between two groups with (p=0.001) (Table-II).
Table-II: Comparison of haematological parameters of
patients suffering from non-resistant and extended drug
resistant Typhoid.
Parameters
Frequency (%)
pTotal Leucocyte Count
Leucopenia
Normal value
Non-Resistant Typhoid
16 (15)
90 (85)
0.379
Extended Drug8 (12)
58 (88)
Resistant Typhoid
Haemoglobin
Anaemia
Normal
Non-Resistant Typhoid
40 (37.7)
66 (62.3)
0.001
Extended Drug42 (63.6)
24 (36.4)
Resistant Typhoid
Platelet Count
Thrombocytopenia Normal
Non-Resistant Typhoid
28 (26.4)
78 (73.6)
0.157
Extended Drug23 (35)
43 (65)
Resistant Typhoid

The principal observation of our study was the
comparison of haematological results and cytopenias
of Non-resistant and XDR Typhoid cases and results
showed that anaemia was the most common finding in
both groups with over all percentage of 47.6%. The
results of our study are in accordance with the results
of local and international studies. Dhillon et al. reported anaemia in 47.8% of cases which is comparable to
our study.18 However anaemia showed statistical significant association between Non-resistant and XDR
Typhoid cases with frequency of 37.7% and 63.6% respectively and significant (p=0.001). Presence of anaemia in typhoid fever was due to maturational arrest
of cell lines but this unusual high frequency in XDR
Typhoid leads to the suspicions of association with
intestinal bleeding and haemorrhages along with glaring effect on bone marrow. Bone marrow examination
was done in 4 cases of XDR Typhoid and there was
marked haemophagocytosis in bone marrow.

DISCUSSION

Leucopenia was observed in 24 (14%) cases where
as leucocytosis was seen in 11 (6.3%) cases. Rest of the
patients had normal white blood cell count. These
results did not agree with study of Shilpa et al, in
which only leucocytosis was observed in 22.41% cases
and none presented with leucopenia.5 However, Kakaria et al, reported leucopenia in 10% of their patients
which is comparable to our results.19 Leucopenia incidence was not significant between non-resistant and
XDR Typhoid group (p=0.379).

Enteric fever is a life threatening illness that
affects >21 million people in the developing world and
emergence of drug resistant Salmonella Typhi has
become a prime health concern in Pakistan.11,12 Pathophysiology of typhoid fever is complex and begins
with a asymptomatic phase of 7-14 days during which
bacteria spreads throughout the reticuloendothelial
tissue followed by a symptomatic phase with fever and
finally bacteraemia. During third week patient may
develop complications like intestinal bleeding, perfo-

The results of our study suggest that haematological parameters were deranged notably in enteric
fever and XDR Salmonella. Cytopenias were present in
both groups however, anaemia was more pronounced

Thrombocytopenia was present in 51 (29.6%)
cases which were higher from reported results of
Shilpa et al, ie 17.24% whereas it is lower from Shrivastava et al, which were 39.7%.5,20 Our results were comparable to other studies but association between the
two groups was not significant (p=0.157).
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as compared to leucopenia and thrombocytopenia in
XDR typhoid group. Accurate identification of drug
resistant species is useful in defining appropriate therapy and simple blood counts can give clue to the patient condition, drug resistance, development of complication and response to therapy. The primary purpose
of all diagnostic tests is to contribute to improvement
in the health of patients. Emergence of increasing incidence of drug resistant strains is an alarming issue and
a real challenge for physicians and early identification
of these cases is vital to shorten their hospital stay.

7.

8.

9.

10.

LIMITATION OF STUDY
There is marked association of anaemia with XDR
Typhoid but further investigations should be done to delineate its cause. Further studies are required to analyze blood
indices, nutritional values and stool for occult blood
CONCLUSION
This study has documented that changes in haematological parameters are significant in typhoid fever and early
patient’s diagnosis, management and disease course can be
monitored with them. Deranged haematological profile with
significant anaemia and patients not responding to first line
therapy should be considered for aggressive therapy and
scrutinize for complications.
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