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Abstract
Background: Resistance of S. typhi to a number of antibiotics has become a serious 
public health problem. Drug resistant S. typhi has been reported as early as 1972 in 
Mexico and been observed in other countries like Bangladesh, Thailand, Vietnam, 
Korea, Peru and India. Methods: This cross-sectional descriptive study was carried 
out in Ibn Sina Microbiology laboratory, Sylhet during the period from May 2012 to 
September 2013 to determine the antimicrobial resistance patterns of Salmonella 
typhi (Salmonella enterica serovar Typhi) isolated by stool culture from clinically 
suspected typhoid fever patients. Stool samples were collected in clean wide-
mouthed plastic container from 249 patients, who attended Ibn Sina Hospital, 
irrespective of age. The specimens were cultured on Salmonella-Shigella agar 
(SSA), MacConkey agar (MAC) and Xylose-Lysine-Deoxycholate (XLD) Agar 
media. Laboratory isolation and identification of Salmonella typhi (S.typhi) were 
done  using  standard  morphological and biochemical methods. Isolates identified as 
S typhi were differentiated from other Salmonella species using Triple Sugar Iron 
(TSI) agar. Antimicrobial resistance of each isolate was determined by the Modified 
Kirby-Bauer disc diffusion method on Muller Hinton agar using commercially 
available discs following Clinical and Laboratory Standards Institute (CLSI) 
guidelines. The panel of antimicrobials included were amikacin (30µg), 
azithromycin (15µg), cefixime (5µg), ceftriaxone (30µg), ciprofloxacin (5µg), 
chloramphenicol (30µ), co-trimoxazole (1.25/23.75µg), imipenem (10µg), 
levofloxacin (5µg) and tetracycline (30µg). Result: Out of 249 stool specimens 
investigated, only 35(14.06%) isolates of S.typhi were recovered. Among 35 positive 
samples 19(54.29%) were adult and 16(46.71%) were children. Antimicrobial 
susceptibility test showed that the resistance rates of S.typhi were 97.14% for co-
trimoxazole, 95.29% for azithromycin, 91.43% for cefixime, 85.71% for 
tetracycline, 77.14% for ciprofloxacin and 68.57 % for ceftriaxone, respectively. 
Increased sensitivity was reported for imipenem (88.57%), amikacin (77.14%), 
chloramphenicol (65.71%) and levofloxacin (42.86%). Conclusion: Of the 35 
isolates of S. typhi, none was susceptible to all of the antibiotics. We therefore face 
the imminent prospect of encountering untreatable typhoid fever in the near future 
due to multi-drug resistance pattern of isolates observed in this study. Further studies 
with large number of specimens are highly recommended to validate the present 
study and to monitor microbial trends and antimicrobial resistance patterns in other 
parts of Bangladesh.
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INTRODUCTION
Typhoid fever, caused by Salmonella typhi (Salmonella enterica serovar Typhi), is a 
global infection1. It occurs worldwide, primarily in developing nations whose 
sanitary conditions are poor. Typhoid fever is endemic in Asia, Africa, Latin 
America, the Caribbean, and Oceania, but 80% of cases come from Bangladesh, 
China, India, Indonesia, Laos, Nepal, Pakistan, or Vietnam2.
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A loopful of each stool sample was inoculated onto 
Salmonella-Shigella agar (SSA), MacConkey agar (MAC) and 
Xylose-Lysine-Deoxycholate (XLD) agar. The inoculated 
plates were then incubated at 37OC for 24 hours. Cultural and 
morphological characteristics of the isolates were studied 
thereafter and the isolates were duly identified following 
standard  microbiological  methods14.  Isolates   identified   as 
S. typhi were differentiated from other Salmonella species 
using Triple Sugar Iron (TSI) agar15. With the aid of a sterile 
wire loop, a colony of S. typhi was picked and inoculated on 
the TSI medium in a test tube slant by first stabbing and then 
streaking the slope in a zigzag pattern. After incubation at 37oC 
for 24 hours, S. typhi was identified by standard laboratory 
methods. The test was based on the production of hydrogen 
sulphide (H2S) in TSI. Antimicrobial susceptibility testing of 
the S.typhi isolates to various routinely used antibiotics was 
determined by the Modified Kirby-Bauer disc diffusion method 
on Muller Hinton agar (Hi-Media, Mumbai)  using 
commercially available discs ((Hi-Media, Mumbai) following 
Clinical and Laboratory Standards Institute (CLSI) 
guidelines16. The panel of antimicrobials included were 
amikacin (30µg), azithromycin (15µg), cefixime (5µg), 
ceftriaxone (30µg), ciprofloxacin (5µg), chloramphenicol 
(30µg), co-trimoxazole (1.25/23.75µg), imipenem (10µg), 
levofloxacin (5µg) and tetracycline (30µg).

RESULTS 
Table 1 shows the results of culture. Over a period of 17 
months, 249  faecal samples were investigated for presence of 
S. typhi  of  which 35 (14.06%)  isolates were identified to be 
S. typhi. Among 35 positive samples 19(54.29%) were adult 
and 16(46.71%) were children (Table-2). Table-3 outlines the 
resistance patterns of the isolated strains to commonly used 
antimicrobials. High rates of resistance against multiple 
antimicrobials were found in most of the isolates studied. 
Resistance rates were 97.14%, for co-trimoxazole, 95.29% for 
azithromycin, 91.43% for cefixime, 85.71% for tetracycline, 
77.14% for ciprofloxacin and 68.57 % for ceftriaxone, 
respectively. Increased sensitivity was reported for imipenem 
(88.57%), amikacin (77.14%), chloramphenicol (65.71%) and 
levofloxacin (42.86%).Figure 1 and 2 shows isolated S .typhi 
on XLD and SS agar media respectively.

The disease remains a critical public health problem in 
developing countries. In 2000, it was estimated that over 21.6 
million (incidence of 3.6 per 1,000 population) of typhoid 
occurrences world wide, resulting in 216,000 deaths and that 
more than 90% of this morbidity and mortality occurred in 
Asia3. In an urban slum in Dhaka, the incidence of Salmonella 
typhi (S. typhi) was found to be 390/100,000 population4.

Typhoid fever is a severe and life-threatening systemic illness 
transmitted via the fecal-oral route and is a major cause of 
morbidity and mortality worldwide. It causes over 16 million 
new cases and over 600,000 deaths each year5. It affects only 
humans (who are the reservoir) and is spread through 
consumption of contaminated food and drink handled by people 
who shed the organism from stool or, less commonly, urine or 
water contaminated with sewage. 

Resistance of S. typhi to a number of antibiotics has become a 
serious public health problem. Drug resistant S. typhi has been 
reported as early as 1972 in Mexico and been observed in other 
countries like Bangladesh, Thailand, Vietnam, Korea, Peru and 
India6. 

Until the mid 1980’s the first line drugs, ampicillin, 
chloramphenicol and co-trimoxazole (ACC) were used as 
standard treatment for enteric fever. Simultaneous resistance to 
three or more different groups of antimicrobial drugs is defined 
as Multidrug- Resistant (MDR) S.typhi7. Contributing factors to 
MDR in S. typhi may be drug misuse, drug overuse and 
inappropriate prescribing practices by doctors among others8. 

MDR S.typhi has appeared throughout the world, especially in 
South America, the Indian sub continent, Africa and South East 
Asia9.

S. typhi is one of the most resistant organisms with multi-drug 
resistant phenotype.10 Outbreaks of typhoid fever caused by 
multidrug-resistant strains pose therapeutic challenges for 
physicians11. While resistance to single antibiotic occurs, 
development of multi-drug resistance by this bacterium has 
complicated the health problem12. 

Typhoid fever, caused by MDR S.typhi, has become a 
significant cause of morbidity and mortality over recent years. 
Due to the occurrence of drug resistant S. typhi, which is 
mostly due to the misuse of antibiotics by unqualified 
practitioners, often without laboratory support in antibiotic 
sensitivity test of organisms, an efficient and reliable 
identification and sensitivity testing is essential for proper 
therapy13. The present study was, therefore, undertaken to 
determine the antimicrobial susceptibility patterns of local 
isolates of S.typhi by stool culture in clinically suspected cases 
of typhoid fever with special reference to their multidrug-
resistance.

MATERIALS AND METHODS 
Between May 2012 and September 2013, a total of 249 patients 
attending Out Patient Departments (OPDs) and admitted in Ibn 
Sina Hospital, Sylhet, provisionally diagnosed as having 
typhoid (enteric) fever were included in this study. Stool 
samples were collected in clean wide-mouthed plastic container 
from 249 patients, irrespective of age. All samples were 
collected using standard aseptic procedures and processed by 
using standard protocols. 
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Results of culture	 Number	 Percentage (%)

Growth of Salmonella typhi (Positive)	 35	 14.06

No Salmonella  typhi isolated (Negative)	 214	 85.94

Total	 249	 100.00

Table 1 : Rate of culture positive and negative samples

	 Age(Yr) 	 Distribution 	 Percentage (%)

	 > 1- 5 	 13 	 37.14

	 >5- 18 	 03   	 8. 57

	 Adult 	 19 	 54.29

	 Total 	 35 	 100.00

n = Total no. of Isolates

Table 2 : Isolation frequency of Salmonella typhi with respect to age (n =35)
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DISCUSSION
This study revealed 35(14.06%) isolates were S. typhi, after 
investigating 249 stool samples from clinically suspected 
patients of typhoid fever. This is at variance with an earlier 
report by them and observed a higher incidence: 33 (31.7%) 
stool samples after examining 104 samples17. 

Typhoid fever may occur at any age, in this study though adults 
were more affected but incidence rate in children was 46.71%. 
However, in the present study 37.14% of S. typhi isolates were 
in children less than 5 years of age. This finding correlates with 
the observation made by them and found that children between 
2-3 years of age were  most susceptible age group ( 35.6%)18. 
Almost similar study done by them and showed 44% children 
were aged under 5 years19.
This study was conducted to know the antibiotic resistant 
patterns of S. typhi, this study reveals some relevant changing 
pattern in antibiotic response of Salmonella isolates. 
All the salmonella isolates showed a significant decrease in 
susceptibility to cotrimoxazole and tetracycline. Both of 
antibiotics had a common sensitivity rate of only (2.86%). 
Since 1989 outbreaks caused by strains of S. typhi resistant to 
cotrimoxazole and tetracycline have been reported in many 
developing countries, especially India and Bangladesh20, 21. 

Chloramphenicol and co-trimoxazole are part of the ACC. In 
this study, resistance to chloramphenicol and co-trimoxazole 
was seen in 22.86% and 97.14% isolates respectively. 
Chloramphenicol alone had a sensitivity rate of 65.71%. This 
value is showed an increase in susceptibility of S. typhi to the 
ACC as reported by him22. This increase can be explained by 
the fact that as the ACC are not regularly used, strains that were 
resistant to ACC are slowly losing their resistance factors and 
therefore become susceptible to chloramphenicol.
In the present study, 77.14% isolates showed resistance to 
ciprofloxacin. Similar findings have been reported from other 
studies. In Bangladesh, 74% of S. typhi strains isolated with 
decreased ciprofloxacin susceptibility, whereas it was 50% in 
the United Kingdom23. Recently, MDR S. typhi strains with 
decreased ciprofloxacin susceptibility have been reported in 
India24. It may be due to the overuse of ciprofloxacin in the 
treatment of typhoid and in other unrelated infections. 
Ciprofloxacin is widely used in Bangladesh to treat many 
infections without prescription and is likely to result in high 
prevalence of resistance, limiting its utility. However only 
31.43% isolates were resistant to levofloxacin in this study.
In a study in Bangladesh 94% cure rate with azithromycin was 
observed25. But this study revealed 95.29% isolates were 
resistant to azithromycin. Azithromycin resistance apparently 
presents an emerging problem as treatment failures have been 
described26. Azithromycin is widely used in Bangladesh due to 
its oral route of administration. It can be purchased over the 
counter of private clinics and pharmacies. It is commonly used 
for respiratory tract infections Over-the-counter availability of 
antibiotics and incomplete treatment due to many reasons in a 
developing country like ours may also be the factors 
contributing to the development of resistance. 

S.No	 Antimicrobial agents	 Sensitive (%)	 Intermediate (%)	 Resistant (%)
1.	 Amikacin         	 27(77.14)	 0	 8(22.86)
2.	 Azithromycin  	 2(5.71)	 0	 33(95.29)
3.	 Cefixime	 3(8.57)	 0	 32(91.43)
4.	 Ceftriaxone	 6(17.14)	 5(14.29)	 24(68.57)
5.	 Ciprofloxacin	 4(11.43)	 4(11.43)	 27(77.14)
6.	 Chloramphenicol   	 23(65.71)	 4(11.43)	 8(22.86)
7.	 Co-trimoxazole	 1(2.86)	 0	 34(97.14)
8.	 Imipenem	 31(88.57)	 1(2.86)	 3(8.57)
9.	 Levofloxacin	 15(42.86)	 9(25.71)	 11(31.43)
10.	 Tetracycline	 1 (2.86)	 4(11.43)	 30(85.71)

n=Total no. of Isolates

Table 3 : Antimicrobial resistance patterns of Salmonella 
typhi, Disc diffusion method (n=35)

 Figure 1: Salmonella typhi isolated on XLD agar

 Figure 2 : Salmonella typhi isolated on SS agar



CONCLUSION AND RECOMMENDATION
This study revealed that S. typhi isolates are present in our 
clinical specimens in this area and are seriously becoming a 
concern due to their multi-drug resistance pattern observed in 
this study and urgent steps should be taken to have an 
evaluation principle and documented analysis of trends of 
occurrence of this resistant isolates to help guide in 
administration of less commonly resistant antimicrobials when 
cases occur. 
The high percentage of resistance to the six antibiotics studied 
could be attributed to their prevailing usage and abuse in the 
area under study. The implication of the high percentage 
resistance recorded for the antibiotics is that only imipenem 
and amikacin will effectively treat S .typhi infections, though 
some strains were resistant. Further studies with large number 
of specimens are highly recommended to validate the present 
study and to monitor microbial trends and antimicrobial 
resistance patterns in other parts of Bangladesh.
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Alternative effective drugs available for treatment of these 
resistant isolates are third generation cephalosporins, 
ceftriaxone and cefixime, but cases of Salmonella typhi 
resistant to ceftriaxone have already been reported from 
Bangladesh, Pakistan and Philippines27, 28, 29. Resistance is also 
emerging to cefixime30.  In this  study,  most  of  the strains of 
S. typhi isolated were resistant to drugs like cefixime (91.43%), 
and ceftriaxone (68.57%). This data is very alarming since the 
isolates were already showing high resistance to drugs that are 
meant as alternate therapy to typhoid treatment; especially 
isolates from stool were resistant to the commonly used 
antibiotics. Increased sensitivity was reported for imipenem 
(88.57%), amikacin (77.14%), chloramphenicol (65.71%) and 
levofloxacin (42.86%). Of the 35 isolates of S. typhi, not any 
antibiotic has complete susceptibility to the organism. We 
therefore face the imminent prospect of encountering 
untreatable typhoid fever in the near future. A national 
guideline on the proper usage of antibiotics is required for 
urgent implementation in Bangladesh.
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