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Abstract.  

Background: Salmonellosis is a major health problem, especially in developing countries like 
Rwanda. Salmonella typhi infects only human and human transmission occur through feaco-
oral route. Moreover, species are becoming resistant to the commonly used antibiotics.  
Objective: The aim of the present study is to know antimicrobial susceptibility patterns with 

special reference to multidrug resistance Salmonella enterica serovar Typhi and reduced 
susceptibility to nalidixic acid.  
Materials: A total 69 S.typhi isolated of King Faisal hospital, Kigali, Rwanda from stool and 
blood specimens were included in the study. Antimicrobial susceptibility was done by using 
Kirby-Bauer disc diffusion method.   
Results: There was decreased susceptibility was observed in Chloramphenicol, Ampicillin, 
Amoxycillin/Calvvlanic acid, Tetracycline, Cotrimoxazole and Nalidixic acid. These were sig-

nificant increase in the multidrug resistant salmonella typhi (MRST) from 9.1% to 25% re-
spectively between 2007 and 2008. All the isolates were 100% sensitive to Ceftriaxone, 
Levofloxacin and Ciprofloxacin.  
Conclusion: Typhoid fever has been endemic in Kigali. Decreased susceptibility towards 
nalidixic is obsevered which gives us alarm for treatment failure towards fluoroquinolones. 
The antibiotic sensitivity pattern is changing and resistant cases are emerging due to inap-

propriate use of antibiotics. 

 
Keywords: Antimicrobial susceptibility, Salmonella Typhi, Rwanda. 

mailto:ashokrnims@gmail.com


Shiraz E Medical Journal, Vol. 11, No. 3, July 2010 

 

118 

 

Introduction:  

Typhoid fever is a systemic disease con-

tracted by ingestion of contaminated food 

or water. It is caused by the bacterium 

Salmonella enterica serovar Typhi, which 

is a pathogen only of humans. The illness 

may be mild or severe. These conditions 

are sometimes referred to collectively as 

enteric fever. It is encountered worldwide 

but is primarily found in developing coun-

tries where sanitary conditions are 

poor.(1) The World Health Organization 

(WHO) estimates that 16 to 33 million 

cases of typhoid fever occur each year, 

with 500,000 to 600,000 deaths (a case 

fatality rate of between 1.5 and 3.8%).(2) 

The majority of typhoid occurs in Asia, 

Africa, and Latin America where frequent 

outbreaks are reported.  

In 1948 chloramphenicol was introduced 

to treat the disease. Drug resistant sal-

monella typhi has been reported as early 

as 1972 in Mexico and been obsevered in 

other countries like Bangladesh, Thail-

and, Vietnam, Korea, Peru and India.(3) 

Ampicillin and cotrimoxazole were effec-

tive alternatives drugs till the end of 

1990’s when strains resistant to all the 

first line anti-salmonella drugs used at 

that time, were reported.(4) 

Multidrug-resistant S.typhi (MDRST) is 

epidemiologically defined as strains resis-

tant to any two antimicrobials in vitro 

even if the antimicrobials tested are 

known to be clinically ineffective. A more 

useful definition of MDRST is reserved for 

strains resistant to all three first-line an-

tityphoidal antimicrobial agents, namely 

Ampicillin, Chloramphenicol and Cotri-

moxazole.(5) Typhoid fever, caused by 

MDRST, has become a significant cause 

of morbidity and mortality over recent 

years. The incidence of MDRST is re-

ported to be as high as 60%, although 

there are some reports noting its decline.  

The present study was, therefore, under-

taken to determine the antimicrobial sus-

ceptibility patterns of local isolates of 

S.typhi with special reference to their 

multidrug resistance and reduced suscep-

tibility to nalidixic acid. 

Materials and Methods: 

A retrospective study was conducted by 

utilizing the records of 2007 & 2008 of 

Microbiology unit, Laboratory services, 

King Faisal Hospital, Kigali, Rwanda. A 

total of 69 salmonella typhi isolates from 

blood and stool specimens were included 

in the study and did not included multiple 

isolates from the same patient. All the 

isolates were identified by using API 20 E 

(BIOMERIEUX) and were confirmed by 

serological test by using salmonella typhi 

“O” and “H” specific antisera. All the iso-

lates were tested for their susceptibility 

to Ampicillin (10µg), Chloramphenicol 

(30µg), Amoxycillin/Calvvlanic acid 

(20µg+10µg), Cotrimoxazole 

(1.25µg+23.75µg), Tetracycline (30µg), 

Nalidixic acid (30µg), Ciprofloxacin (5µg), 

Ceftriaxone (30µg) and Levofloxacin 

(5µg) from Oxoid. Antimicrobial suscepti-

bility testing was carried out by using 

Kirby-Bauer disc diffusion method on 

Muller-Hinton agar media. Statistical 

analysis was performed by using Epi Info 

software (version 3.5.1 august 2008) 

which was downloaded from CDC web-

site. 

Result:  
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The antibiogram of salmonella typhi is 

shown in the table1, there is a significant 

decreased sensitivity were absorbed to-

wards Ampicillin, Amoxycillin/Calvvlanic 

acid, Chloramphenicol, Cotrimoxazole, 

Tetracycline and Nalidixic acid between 

the two years. All the isolates were sensi-

tivity to Ciprofloxacin, Ceftriaxone and 

Levofloxacin. There was an increase in 

MDRST in 2008, which were resistant to 

all three first-line antityphoidal antimi-

crobial agents, namely Ampicillin, Chlo-

ramphenicol and Cotrimoxazole which is 

shown in the table: 2. 

 

Table: 1 ANTIBIOTIC SENSITIVITY PATTERNS OF SALMONELLA TYPHI 

* NS = non significant 

 

 Table: 2 Multi drug resistant (MDR) Salmonella typhi 

Year No of isolates No of MDR salmonella ty-
phi 

% of MDR salmonella typhi P -value 
  

2007 33 3 9.1 0.083 

2008 36 9 25.0 

  

 

Discussion  

This study was conducted to know the 

antibiotic sensitivity patterns of salmo-

nella typhi, though the sample size was 

limited and typing was not done, this 

study reveals some relevant changing 

pattern in antibiotic response of Salmo-

nella isolates.  

All the salmonella isolates showed a sig-

nificant decrease in susceptibility to Am-

picillin, Amoxycillin/calvvlanic acid, Clo-

ramphenicol, Cotrimoxazole and Tetra-

cycline which are used as first line anti-

microbial agents against salmonella ty-

phi. The rate of resistance observed in 

this study is consistent with incidences of 

increased antibiotic resistance reported 

among Gram-negative bacilli such as 

  
ANTIBIOTICS 

2007 (n=33) 2008 (n=36) 2007 & 2008 (n=69) P-
VALUE % of Sen-

sitivity 
% of Re-
sistant 

% of Sen-
sitivity 

% of Re-
sistant 

% of Sen-
sitivity 

% of Re-
sistant 

Ampicillin 81.8 18.2 47.2 52.8 63.7 36.3 0.006 

Amoxycillin/ 
Calvvlanic acid 

91 9.1 66.6 33.4 78.2 11.8 0.03 

Chloramphenicol 81.8 18.2 75 25 78.2 21.8 NS* 

Cotrimoxazole 81.8 18.2 50 50 65.2 34.8 0.01 

Nalidixic acid 97 3 80.5 19.5 88.4 39 0.05 

Tetracycline 91 9 66.6 33.4 78.2 56 0.03 

Ciprofloxacin 100 0 100 0 100 0 NS* 

Ceftriaxone 100 0 100 0 100 0 NS* 

Levofloxacin 100 0 100 0 100 0 NS* 
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Klebsiella, Enterobacter, Citrobacter, Aci-

netobacter and Pseudomonas aeruginosa 

in other parts of the world.(6)   

These is a significant increase in the 

MDRST were observed from 9.1% in 

2007 and 25% in 2008. Ackers et al re-

ported that 16% of isolates were MDRST, 

while Nadeem et al reported 69% of the 

isolates which were MDRST. 

Quinolones are highly effective against 

salmonellae in vitro. Ciprofloxacin is con-

sidered the drug of choice for the treat-

ment of multidrug resistant typhoid, re-

placing Chloramphenicol. In the present 

study all the salmonella isolates were 

sensitive to ciprofloxacin which is in 

agreement with Ackers et al, Themina et 

al.(7, 8) Notable decreased susceptibility to 

Nalidixic acid was 92% in 2007 and 

82.6% in 2008. Nalidixic acid resistance 

is a marker for predicting low-level resis-

tance to ciprofloxacin among S.typhi and 

also an indicator of treatment failure to 

ciprofloxacin. It gives alarm that there is 

decrease susceptibility towards nalidixic 

acid which leads to the treatment failure 

in typhoid fever caused salmonella typhi 

in Kigali. Hence, it is suggested that all 

S.typhi isolates should be screened for 

nalidixic acid resistance along with ciprof-

loxacin. All patients with nalidixic acid 

resistant strains should be treated with 

higher doses of ciprofloxacin or ofloxacin. 

In the recent years, cephalosporins have 

gained importance for the treatment of 

enteric infections. First and second line 

generation cephalosporins are ineffective 

and should not be used to treat typhoid 

fever. In the present study all the iso-

lates are sensitive to cefotaxime and Cef-

triaxone and were also observed by 

Lakshmi et al from India.(4) 

Conclusions: 

The findings of the present study indicate 

that MDRST strains were increased in 

Kigali. Salmonella typhi isolates were 

sensitive to ciprofloxacin but decreased 

susceptibility to nalidixic acid. Fluoroqui-

nolones should no longer be used for 

therapy, if the prevalence of nalidixic acid 

resistant salmonella typhi is high. Resis-

tance of nalidixic acid as a screening test 

for detecting reduced susceptibility to 

quinolones. This simple disc-diffusion test 

can predict probable treatment failures to 

quinolones. Probably further determine 

the exact minimum inhibitor concentra-

tion (MIC) of all isolates to quinolones is 

useful not only to detect exact MIC but 

also to conform the less susceptibility 

among the local isolates. This laboratory-

based study highlights the patterns of S. 

typhi in a hospital set up. Most of the 

typhoid fever patients are treated on an 

outpatient basis, detailed information is 

required and response to therapy could 

not be obtained. Therefore further sur-

veillance on typhoid fever, its clinical and 

epidemiological correlation with the resis-

tant and susceptible strain is recom-

mended. 
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