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Abstract:

Introduction: Enteric fever is highly prevalent in Bangladesh. Multidrug resistant salmonella Typhi is emerging 
throughout the world as well as in Bangladesh. Observing recent sensitivity pattern will help in choosing proper 
empirical antibiotics in resource limited country like Bangladesh as culture facilities is not available throughout 
the country.

Materials and Methods: The study included 86 S. typhi isolates from blood cultures of patients suffering from 
suspected typhoid fever who attended the outpatient clinics or were admitted in Islami Bank hospital in Dhaka 
during January 2015 to July 2017. 

Results: A total of 86 S. typhi isolates were included in the study. Mean age of the study population was 
22.06±17.1 and there was male 44 (51.2%) predominance. All the isolates of S. typhi were sensitive to Meropenem. 
Highest resistance was observed against Amikacin (62.4%) closely followed by Co-timoxazole (48.4%) and 
Amoxiclav (46.5%). The S. typhi isolates showed low-level resistance against Ceftriaxone (1.16%), Cefuroxime 
(4.6%), Azithromycin(13.9%), Levofloxacin (11.6%).

Conclusions:  According to findings of this study it can be advised that oral form of Cefuroxime, Levofloxacin and 
Azithromycin can be used as a first line. Then if patient is nonresponsive Ceftriaxone might be used. Meropeman 
should be reserved for selective cases.
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Introduction:

According to WHO the annual global incidence of typhoid 
fever is 21 million cases, of whom 1–4% end fatally.1 An 
estimated 90% of these deaths occur in Asia. On the Indian 
subcontinent, Pakistan has the highest incidence (451.7 
per 100,000 persons/year) of typhoid fever followed by 
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India (214.2 per 100,000 persons/year).2 A community 
based study in an urban slum in Bangladesh, by Brook et al. 
suggested that the overall incidence was 3.9/1000 
persons/ear and the rate was higher in preschool children 
aged between 0 and 4 years (18.7 per 1000 persons/years).3

Increasing multidrug resistance of S. typhi reduces the 
effective treatment options, increases treatment costs and 
results in higher rates of serious complications and death.1 
In 1992, emergence of multidrug resistance enteric fever 
(resistance to Chloramphenicol, Ampicillin and Trimethoprim 
Sulfamethoxazole) was strongly addressed in Bangladesh; 
around 36.58% cases were reported in a large Study.4

Indiscriminate and injudicious use of antibiotics raises the 
risk of newer strains of resistant organisms. Uses of antibiotic 
should be guided by culture and sensitivity report. But in 
Bangladesh these facilities are not available throughout the 
country and poor people cannot afford. So in most of the 
cases physicians have to prescribe empirically. The recent 
sensitivity pattern will help them in choosing the most 
effective drug. It is also important to constantly monitor 

the susceptibility patterns of S. typhi, so as to provide 
suitable guidelines for treatment. 

Methods:

The study included 86 S. typhi isolates from blood cultures 
of patients suffering from suspected typhoid fever who 
attended the outpatient clinics or were admitted in Islami 
Bank hospital in Dhaka during January 2015 to July 2017. 

Bacterial Culture:

Bile salt broth (broth culture)5 and streptokinase broth (clot 
culture)6 blood samples were used for enrichment. The 
enriched samples after visible turbidity were streaked on 
Mac-Conkey, XLD and Wilson Blair media. The isolates 
producing characteristic colonies were identified by 
conventional biochemical tests using API20E and 
confirmed by agglutination with Salmonella O9, Vi specific 
and Hd antisera.

Antimicrobial Susceptibility Testing:

The antibiotic susceptibility testing was done by 
Kirby-Bauer disk diffusion method according to National 
Committee for Clinical Laboratory Standards (NCCLS) 
guidelines7 using Ampicillin (10 μg/disk), Amoxiclav, 
Azithromycin, Levofloxacin, Chloramphenicol (30 μg/disk), 
Co-trimoxazole (1.25-23.75 μg/disk), Ciprofloxacin (5 μ
g/disk), Cefuroxime, Cefixime, Ceftriaxone (5 μg/disk), 
Nalidixic acid (30 μg/disk) and Meropenem (10 μg/disk).8 
Escherichia coli ATCC 25922 was used as a negative 
control and S. typhi MTCC 734 was used as a positive 
control for the effectiveness of the antiotic disks. 
Commercially available six mm disks (Himedia Laboratories, 
Mumbai) were used. Isolates resistant to Ampicillin, 
Chloramphenicol and Co-trimoxazole were termed 
multidrug resistant (MDR).

Results:

A total of 86 S. typhi isolates were included in the 
study. Mean age of the study population was 22.06±17.1 
and there was male 44 (51.2%) predominance. 
Antibiogram of these isolates revealed that all the 
isolates of S. typhi were sensitive to Meropenem. Highest 
resistance was observed against Amikacin (62.4%) 
closely followed by Co-timoxazole (48.4%) and 
Amoxyclav (46.5%). The S. typhi isolates showed 
low-level resistance against Ceftriaxone (1.16%), 
Cefuroxime (4.6%), Azithromycin (13.9%), Levofloxacin 
(11.6%). Approximately 24.4% (N = 21) of the isolates 
were MDR.
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Table-I
Number of S. typhi isolates resistant to antibiotics by disc 

diffusion method

Antibiotic screened  No of resistant isolate     Percentage
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4

20

1

30
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12

28

10

0

21

46.5

13.9

62.8

4.6

23.2

1.16

34.8

48.4

13.9

32.5

11.6

0

24.4

Amoxiclav

Azithromycin

Amikacin

Cefuroxime

Cefixime

Ceftriaxone

Ciprofloxacin

Co-trimoxazole

Gentamicin

Chloramphenicol

Levofloxacin

Meropenem

MDR

MDR = Multidrug resistant 

Discussion:

Due to a combination of factors including poor sanitation 
and health care infrastructure, typhoid fever remains a major 
public health problem in most resource-poor countries such 
as Bangladesh.9 In most of the studies it had been showed 
that enteric fever mostly occurs in paediatric age group9,10 

but in this study mean age of the patient was 22 years 
because of increased number of adult patients.

According to public and private hospital records, enteric 
fever is a major infectious disease occurring at high fluctuating 
incidences in this region.9,10 The data presented in our study 
highlights that MDR exists in high percentage. The presence 
of MDR (i.e resistance to Ampicillin, Chloramphenicol and 
Co-trimoxazole) was 24.4%. This finding is in accordance 
with other reports from same regions.4,9 Meropenem has no 
resistance. Ceftriaxone is still highly sensitive though it is 
costly and only found in injectable form. Among the oral 
form Cefuroxime, Levofloxacin and Azithromycin is most 
effective.

Conclusions:

Drug resistance develope due to injudicious and indiscriminate 
use of antibiotic. We should be careful in choosing antibiotics 

during empirical use. According to findings of this study it 
can be advised that oral form of Cefuroxime, Levofloxacin 
and Azithromycin can be used as a first line. Then if 
patient is nonresponsive Ceftriaxone might be used. 
Meropenem should be reserved for selective cases.
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