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ABSTRACT 
Objective:  The aim of this study is to determine the antibiotic sensitivity pattern in blood culture positive typhoid 

fever. 
Study Design:Retrospective study 
Place and Duration:Children Medical Center (CMC) / Dr Habib un Nabi Children Hospital Mingora Swat and 

Pediatrics department of Hamdard University  Hospital, Karachi for the duration between June 2020 and 
December 2020.  
Methods: There were total one hundred and twenty patients of both genders were presented. Patients were aged 

between 5-15 years of age. Patients detailed demographics age, sex and body mass index were recorded after 
taking informed written consent. All the patients had fever. Blood sample of all the patients were taken for 
salmonella species. The Kirby Bauer Disc Diffusion method was used to test for antibiotic susceptibility, and the 
results were interpreted in accordance with National Committee for Clinical Laboratory Standards (NCCLS) 
guidelines. SPSS 20.0 version was used to analyze complete data. 
Results:There were 84 (70%) males and 36 (30%) females. Mean age of the patients was 11.5±3.48 years. 

Among 120 cases of salmonella, 89 (74.2%) were Salmonellatyphi and Salmonella paratyphi was found in 31 
(25.8%) patients. Sensitivity of antibiotics chloramphericol, cotrimoxazole, and azithromycin was 100% greater 
than that of ciprofloxacin and ofloxacin. (6.7%, vs 5.8%) But resistance of both antibiotics was high. Nalidixic Acid 
showed 108 (90%) resistance to salmonella typhi. 
Conclusion: We observed a very high degree of diversity in the antimicrobial sensitivity pattern, with extremely 

high levels of sensitivity to antibiotics that have been utilized in the past, such as chloramphenicol and 
cotrimoxazole. It was discovered that the quinolones, which were widely utilized in the last two decades, have a 
very poor sensitivity. 
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INTRODUCTION 
Enteritis is a potentially fatal bloodstream infection caused 
by the pathogens Salmonella typhi (S. typhi), Salmonella 
paratyphi (S. paratyphi), and Salmonella paratyphi A (S. 
paratyphi) [1]. Enteric fever is largely spread by the fecal–
oral route and can cause a wide range of symptoms, 
including malaise, fever, chills, nausea, abdominal 
discomfort, a transitory rash, and hepatosplenomegaly [2–
4]. [2–4]. Viruses that spread through the fecal-oral 
pathway are to blame. However, despite advancements in 
sanitation and personal hygiene, and the availability of 
efficient treatment for enteric fever in undeveloped 
countries, notably in sub-Saharan Africa. Poor countries 
report between 11.9 million and 20.6 million cases of 
typhoid and paratyphoid fever each year, according to the 
WHO [3, with death tolls ranging from 129,000 to 223,000]. 
In addition, the majority of these cases and deaths occur in 
South Asia, where the incidence peaks during the rainy 
season from June to August [4], with seasonal variations. 
 Enteric fever is most prevalent in densely populated 
places, such as large cities and the low-lying southern 
Terai, as it was in Nepal [5–7]. In these densely populated 
places, a lack of access to safe drinking water and proper 
sanitation facilities worsens the quality of life, increasing 
the frequency with which infectious diseases like typhoid 

and paratyphoid fever emerge. Since Salmonella is the 
most often found pathogen in blood cultures in Nepal, this 
suggests that enteric fever strikes the country's residents 
more frequently than other pathogens [6]. Clinical trials 
have indicated that antimicrobials such as chloramphenicol, 
ampicillin, co-trimoxazole, and fluoroquinolones are the 
most effective drugs for treating enteric fever [7]. It is 
estimated that 10-30% of patients will die without 
antibiotics, but this number lowers down to 1–4% with the 
correct course of antibiotics [2]. Drug resistance in 
pathogenic strains of Salmonella, also referred to as 
multidrug resistance (MDR), has arisen as a result of the 
widespread and unjustified prescribing and usage of these 
drugs [6]. 
 Treatment failures are attributed to MDR strains, as 
are fewer medication regimens available and a rise in 
infection severity and death [8]. Fluoroquinolones, such as 
ciprofloxacin, were first used to treat Salmonella infections 
in the late 1980s when standard first-line antibiotics 
(chloramphenicol, ampicillin and trimethoprim-
sulfamethoxazole) were ineffective due to antibiotic 
resistance. No matter how much progress is made, a 
worldwide epidemic of fluoroquinolone-resistant pathogens 
threatens to break out [10]. 
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 Both people and animals are susceptible to quinolone 
resistance due to mutations in the quinolone resistance-
determining region (QRDR) of DNA gyrase and 
topoisomerase IV, which have been found. The gyrA, gyrB, 
parC, and parE genes encode the topoisomerase IV 
subunits, while the gyrB gene encodes the gyrase subunits. 
Due to the fact that antimicrobial medicines have a primary 
focus on the gyrA gene, the pathogen can benefit from 
mutations in these determinants [11,12]. There have also 
been findings on the role of plasmid-mediated resistant 
determinants (PMQR) like qnr genes and aac (60)-Ib-cr4 in 
quinolone resistance. 
 Chloramphenicol was compared to other anti-typhoid 
medications (cefixime, ofloxacin, azithromycin, and 
ceftriaxone) for their susceptibility to Salmonella (including 
S. typhi and S. paratyphi A) isolates by the Kirby Bauer 
Disc Diffusion method to determine their MIC breakpoints. 
 

MATERIAL AND METHODS 
This retrospective study was conducted at Children Medical 
Center (CMC) / Dr Habib unNabi Children Hospital Mingora 
Swat and Pediatrics department of HamdardUniversity 
Hospital, Karachi for the duration between June 2020 and 
December 2020. A total of 120 participants participated in 
the trial. Following the receipt of informed written consent, 
the demographic information of the enrolled cases was 
calculated. Patients who did not provide written consent 
were precluded from participation in this study. 
 Patients ranged in age from five to seventy years old. 
In the laboratory, all salmonella strains were identified by 
their serotypes. All blood cultures were incubated at 370 
degrees Celsius for a minimum of 7 days. According to the 
Bauer-Kirby method, Salmonella strains were tested for 
their susceptibility to eight anti-microbial medications using 
the disc diffusion method and Mueller Hinton agar. In 
accordance with the diameter of the zone of inhibition, the 
strains were divided into three categories: sensitive, 
moderate, and resistant. To conduct the analysis in this 
study, the intermediate sensitive strains were used as 
resistant strains. The full data set was analysed using the 
SPSS 20.0 edition. 
 

RESULTS 
There were 84 (70%) males and 36 (30%) females. Mean 
age of the patients was 28.14±9.55 years. Among 120 
cases of salmonella, 89 (74.2%) were S typhi and 
salmonella paratyphi was found in 31 (25.8%) 
patients.(table 1) 
 
Table 1: Characteristics of enrolled cases 

Variables Frequency %age 

Mean age (years)  11.5±3.48   

Gender     

Male  84 70 

Female 36  30 

Type of Salmonella   

 S typhi 89  74.2  

 P typhi 31  25.8 

 

 Sensitivity of antibiotics chloramphernicol, 
cotrimoxazole, and azithromycin was 100% greater than 
that of ciprofloxacin and ofloxacin. (6.7%, vs 5.8%) But 

resistance of both antibiotics was high. Nalidixic Acid 
showed 108 (90%) resistance to salmonella typhi.(table 2) 
 
Table 2: Frequency of sensitivity among enrolled cases 

Variables Sensitivity Resistance 

Antibiotics   

 chloramphernicol  120 (100%)  0 

 cotrimoxazole  120 (100%)  0 

 azithromycin  120 (100%)  0 

 ciprofloxacin  8 (6.7%) 112 (93.3%) 

 ofloxacin  7 (5.8%) 113 (94.2%)  

 Nalidixic Acid  12 (10%)  108 (90%) 

 

DISCUSSION 
As a result of the threat they pose to human health, 
antibiotic-resistant bacterial infections are a major source of 
medical anxiety. The high mortality and morbidity rates 
associated with typhoid fever can be attributed in part to 
medication resistance. It was common practise for decades 
to utilise fluoroquinolones and third-generation 
cephalosporins as the first-line antibiotics for enteric fever. 
Unfortunately, because of their broad antibacterial activity, 
low cost, and ease of accessibility, they have been 
frequently employed in human medicine without receiving 
adequate investigation before usage. Several cases of 
clinical failure have been documented around the world as 
a result of NARST, a drug-resistant staphylococcus aureus 
with a MIC 50 of 0.125–1 mg/ml that is becoming an 
endemic illness in portions of South Asia, particularly India. 
[15,16] 
 A total of 120 salmonella species were given in this 
study. There were 84 males (70 percent) and 36 females 
(30 percent) in the group. The mean age of the patients 
was 28.149.55 years. The patients were from all over the 
world. Salmonella typhi was detected in 89 (74.2 percent) 
of the 120 instances of salmonella, and salmonella 
paratyphi was found in 31 (25.8 percent) of the patients. 
Previous studies came up with results that were similar to 
ours. [17,18] Our investigation of the development of 
resistance to chloramphenicol and cotrimoxazole, the 
antibiotics that were used in the early days of typhoid 
treatment, uncovered some unexpected findings. A 100 
percent sensitivity to early-day antibiotics, notably 
Chloramphenicol and Cotrimoxazole, was seen, which is 
consistent with the findings of previous studies. [19] 
According to our research, Salmonella typhi has 
demonstrated a remarkable reversal in its antibiotic 
resistance trend. In this study, Salmonella strains that were 
nearly 100 percent sensitive to fluoroquinolones a decade 
or two ago were found to have a very low degree of 
sensitivity to these antibiotics, with 6.7 percent sensitivity to 
Ciprofloxacin and Ofloxacin and 5.8 percent sensitivity to 
Ciprofloxacin and Ofloxacin, respectively. 
 This suggests that NARST strains, which may exhibit 
antibiotic susceptibility to fluoroquinolones in vitro, are 
resistant to fluoroquinolones in vivo[20], which results in a 
decrease in the actual sensitivity of these fluoroquinolones. 
The study also discovered that third generation 
Cephalosporin sensitivity has decreased, with Cefotaxime 
exhibiting the largest decline at 82 percent. The antibiotic 
azithromycin, on the other hand, exhibits perfect sensitivity. 
According to their findings, Yashavanth and Vidyalakshmi 
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(2010) and Bhatia et al (2007) reported 100 percent 
sensitivity to ofloxacin in S. typhi and S. paratyphi A 
isolates, whereas Dutta et al (2014) reported ofloxacin 
resistance in 56 percent of S. paratyphi A isolates and 18.2 
percent of S. typhi isolates. [21-23] As a result, the high 
level of resistance to ofloxacin, which was formerly the 
treatment of choice for enteric fever, is a severe source of 
concern, and health authorities should take the appropriate 
steps to reduce the widespread use of fluoroquinolone 
antibiotics in general. 
 It was discovered throughout our analysis that the 
prevalence of fluoroquinolone resistant salmonella species 
was exceptionally high, and this was true for both 
Ciprofloxacin and Ofloxacin in our sample. With the NARST 
strain having a resistance rate of 90 percent in our study, it 
can be concluded that these strains would have an even 
higher percentage of resistance in vivo, because even 
those strains that are sensitive to fluoroquinolones in vitro 
would be resistant in vivo if they are resistant to Nalidixic 
acid in vitro. Historically used antibiotics, such as 
chloramphenicol and cotrimoxazole, as well as antibiotics 
that have only lately been utilised, such as azithromycin, 
have all demonstrated 100 percent sensitivity. 
 

CONCLUSION 
When it comes to antimicrobial sensitivity patterns, we 
found an extraordinarily high degree of variation, with 
extremely high levels of sensitivity to antibiotics that have 
previously been used, such as chloramphenicol and 
cotrimoxazole. During the last two decades, it has been 
discovered that quinolones, which have been widely used, 
have a very low sensitivity. 
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