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ABSTRACT

Background: Salmonellae are gram-negative, facultative anaerobic bacteria. Typhoid fever has a non-specific and varied
appearance in its early stages. A high-grade fever (>38°C) is the most common presenting sign. Salmonella pathogenicity is
primarily determined bythe virulence components it possesses, such as Salmonella pathogenicity islands (SPIs), virulence
plasmids, pili, and enterotoxins.The most common drug used was cefixime (66.6%), then ciprofloxacin, and according to a
comparable study conducted in Pakistan (33.3%). Cefixime and ceftriaxone had a sensitivity of 60.9% and 65.8%, respectively.
In 50.1% of S.typhi isolates, ciprofloxacin sensitivity was observed.

Aim: To determine the frequency of the most common salmonella specie and its drug sensitivity in children.

Methodology:This descriptive study was conducted in the Department of Pediatrics Bacha Khan Medical Complex Swabi from
April 2022 to October 2022 in children with suspected enteric fever. Blood culture reports of suspected patients were sent to the
laboratory and reports were followed, before reports arrived patients were started on antibiotics. The sensitivity of drugs was
measured by calculating frequency and percentages.

Results: This study was conducted on 63 children having blood culture reports presented to us with suspected enteric fever
including 25 females and 38 males with a mean age of 6.4+27 years. The most common organism in the blood culture of
children presented with enteric fever was salmonella typhi (95.2%). Salmonella paratyphoid species shows 100% sensitivity to
co-triaxle, co-trimoxazole and amikacin while 50.8% to azithromycin. Salmonella paratyphi A with 100% sensitivity to amikacin,
ampicillin, azithromycin, cefepime, cefoperazone, cefotaxime, co-amoxiclav and colistin. While salmonella typhi were found to be
95.2% with drugs sensitivity amikacin, colistin, fosfomycin, co-trimoxazole, and ertapenem (100%) and ciprofloxacin (73%).
Practical implication: by knowing the most common organism and its drug’s sensitivity and resistance, the resistance to
antibiotics will be reduced, and targeted antibiotics will be used.

Conclusion: Salmonella typhiwas the most common pathogen detected in blood culture (95.2%) with 100%drug sensitivity to
amikacin, colistin, fosfomycin, co-trimoxazole, and ertapenem.
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INTRODUCTION

Salmonellae are facultatively anaerobic, gram-negative bacteria.
The genus Salmonella, named after Dr. Daniel Salmon, was first
described by Dr. Theobald Smithl in 1866%. Salmonella surface
antigens are classified into three types: body (O) antigens, flagella
(H) antigens, and capsule (VI) antigens. Salmonella serogroups
can be classified based on their "O" antigens. Different serotypes
can be further classified based on the "H" antigens. Salmonella
has over 2600 serotypes divided into 42 serogroups?>.

The elevated risk of infection at this period may be due to
weak immunity*.Enteric fever is a systemic disease caused by
Salmonella entericaserovar Typhi (S.typhi) and Salmonella
entericaserovar Paratyphi (S. paratyphi A, B, and C). Enteric
Salmonella serovar Typhi (S.typhi)°®. Typhoid fever has a non-
specific and varied appearance in its early stages. A high-grade
fever (>380C) is the most common presenting sign. In endemic
areas, outpatient clinics are used to treat acute non-specific febrile
ilinesses®. Salmonella pathogenicity is primarily determined by the
virulence components it possesses, such as Salmonella
pathogenicity islands (SPIs), virulence plasmids, pili, and
enterotoxins’. Non-typhoidalsalmonella(NTS) serotypesmay lead
to septicemia, acute gastroenteritis, chronic enteritis, and other
illnesses. Young children are the population most susceptible to
NTS, according to prior study®®.

S. typhi causes about 21 million cases of enteric fever each
year, resulting in 700,000 fatalities, while S. para-typhi A causes
over 5 million new infections®’, In the year 2000 alone, there
were an estimated 21.5 million illnesses and 216,510 mortality
globally, with the majority of recorded typhoid fever cases coming

Received on 14-11-2022
Accepted on 15-04-2023

from South and Southeast Asia, where the disease burden was
highest, with over 10 million illnesses and 100,000 deaths®°.
Salmonella infections are associated to 93.8 million cases of
gastroenteritis worldwide each year, according to the WHO, and
Salmonella infections are responsible for 155,000 deaths?2.
Typhoid fever continues to be a serious public health issue
throughout the developing world, particularly in Asia*®?,

Doctors frequently prescribe third-generation
cephalosporins, quinolones, and macrolides for human Salmonella
infections™®. A study reported that third-generation cephalosporins
are not advised for usage in children because of the drug's
adverse effects. Antibiotic abuse is one of the main causes of
antibiotic resistance. Antibiotic resistance is particularly significant
in severe systemic diseases because antibiotic treatment can save
lives'”.The most common drug used was cefixime (66.6%), then
ciprofloxacin, according to a comparable study conducted in
Pakistan (33.3%). Cefixime and ceftriaxone had a sensitivity of
60.9 percent and 65.8%, respectively. In 50.1% of S.typhi isolates,
ciprofloxacin sensitivity was observed®®. By knowing the most
common organism and its drug’s sensitivity and resistance, the
resistance to antibiotics will be reduced, and targeted antibiotics
will be used.

METHODOLOGY

This Descriptive study Department of Pediatrics Bacha Khan
Medical Complex Swabi from April 2022 to October 2022 using a
non-probability sampling technique. Children having fever with pain
abdomen, white coated tongue, no urinary symptoms and no
cough were included in this study while children having fever with
MP slide positive, Measles, respiratory symptoms suggestive of
Pneumonia, Tuberculosis and Culture proved UTI were excluded
from this study. Blood culture reports of suspected patients were
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sent to the laboratory and reports were followed, before reports
received patients were started on antibiotics. Mean and standard
deviation were calculated for age of patient and duration of
symptoms. Percentages and frequency were calculated for the
type of organisms and drug sensitivity. P-value was calculated
using the chi-square test. This study was approved by hospital
ethical committee.

RESULTS

Table-1: Type of organisms

[Type of organisms Frequency Percent
Salmonella paratyphi 2 3.2
alid Salmonella paratyphi a 1 1.6
Salmonella typhi 60 95.2
Total 63 100.0
Table-2: Salmonella Paratyphi drugs sensitivity
Drugs Frequency Percentages
Amikacin 63 100.0
Azithromycin 32 50.8
Co-trimaxole 63 100.0
Co-trimoxazole 63 100.0
Table-3:Salmonella Paratyphi A drugs sensitivity
Drugs Frequency Percentages
Amikacin 63 100.0
Ampicillin 63 100.0
Azithromycin 63 100.0
Cefipim 63 100.0
Cefeperazone 63 100.0
Cefotaxime 63 100.0
Co-amoxiclave 63 100.0
Colistin 63 100.0
Table-4: Salmonella Typhi drugs sensitivity
Drugs Frequency Percentages
Amikacin 63 100.0
Azithromycin 35 55.6
Cefipim 7 11.1
Ceferazone 14 22.2
Cefotaxime 5 7.9
Co-amoxiclav 11 17.5
Colistin 63 100.0
Amoxicillin 1 1.6
Fosfomycin 63 100.0
Ceftazidime 4 6.3
Chloramphenicol 3 4.8
Ciprofloxacin 46 73.0
Co-trimoxazole 63 100.0
Co-trimaxole 26 41.3
Ertapenem 63 100.0

This study was conducted on 63 children having blood culture
reports presented to us with suspected enteric fever including 25
females and 38 males with a mean age of 6.4+27 years. The most
common organism in the blood culture of children presented with
enteric fever was salmonella typhi (95.2%), salmonella paratyphi
(3.2%) and salmonella paratyphi A(1.6%) (Table 1). Salmonella
paratyphi species shows 100% sensitivity to co-triaxle, co-
trimoxazole, and amikacin while 50.8% to azithromycin (table-2).
Salmonella paratyphi A 100% sensitivity to amikacin, ampicillin,
azithromycin, cefepime, cefoperazone, cefotaxime, co-amoxiclav
and colistin (table-3). While salmonella typhi were found to be
95.2% with drugs sensitivity amikacin, colistin, fosfomycin, co-
trimoxazole, and ertapenem(100%), ciprofloxacin(73.0%) and
azithromycin 55.6% (Table 4).

DISCUSSION

A study conducted in Indonesia reported that typhoid fever
accounted for 75% of the cases, while paratyphoid fever
accounted for 25%. Typhoid and paratyphoid cases occurred at

rates of 1.4 and 0.5 per thousand people per year®, while in our
study salmonella typhi was reported to be 95.2%.

A similar study conducted by Meina Yue et al” reported that
the most common organisms were Salmonella Typhimurium
(34.43%) and S. Enteritidis(19.67%) with Ampicillin resistance the
most common i.e., (63.93%) and cefotaxime (19.67%) while in our
study salmonella, Paratyphi A were having 100% ampicillin
sensitivity.

A similar study conducted in Vietnam®reported that after
blood culture obtained after 3 days of fever were having salmonella
typhi(8.5%) while in our study salmonella typewas 95.2%.

A study conducted in Karachi'® reported that blood culture
having positive for salmonella typhi, antibioticsand their sensitivity
assessed. The most resistant antibiotics were quinolones (85%),
followed by ampicillin (83%) and trimethoprim-sulfamethoxazole
(82%). Among the 72 patients, 48(66%) had prolonged drug
resistance, 14 (19%) had multidrug resistance, and 11(15%) had
typhoid, were sensitive while in our study salmonella typhi
sensitivity were 100% to amikacin, colistin, fosfomycin, co-
cotrimoxazole and ertapenem while cefepime, cefotaxime, co-
amoxiclav, amoxicillin, ceftazidime and chloramphenicol were the
most resistant drugs.

A similar study conducted by NiranjanPatilet al*® in India
reported that the blood culture of 251 patients was taken and
shown to have salmonella typhi(76.5%) and salmonella paratyphi
(23.5%) with 100% sensitivity to cefixime, ceftriaxone, and
azithromycin, chloramphenicol(94.4%) and only (3.6%) isolates
were sensitive to ofloxacin, while in our study salmonella typhi
were 95.2% with 100% drugs sensitivity to amikacin, colistin,
fosfomycin, co-cotrimoxazole and ertapenem.

A study conducted in China® reported revealed salmonella
typhimurium (79.2%) was the most prevalent serotype.The study
analyzed NTS's medication resistance between 2009-2013 and
between 2014-2018.Non-typhoidal salmonella had the highest
rates of drug resistance to cefazolin, cefotaxime, ciprofloxacin,
levofloxacin, and imipenem, according to our study. The drug
resistance rates to compound sulfamethoxazole, ampicillin,
ceftriaxone, cefepime, and chloramphenicol dropped significantly
but remained high. Additionally, during the past 10 years, drug
resistance to ceftazidime, piperacillin, and tazobactam has
considerably decreased.Among 69 cases (13.7%) of 501 children
with non-typhoidal salmonella infections, multi-drug resistant
isolates were found.

A study conducted in southern Pakistan?* were having
(81.1%) of children S. typhi while salmonella paratyphi were
(18.9%). The drugs most commonly prescribed by the physician
were cefixime (66.6%), followed by ciprofloxacin (33.3%). Cefixime
and ceftriaxone showed 60.9% and 65.8% sensitivity, while
Ciprofloxacin sensitivity was 50.1% in S. typhi isolated. While in
our study salmonella typhiwas the most commonly occurring
organism with 100% sensitivity to amikacin, colistin, fosfomycin,
co-cotrimoxazole and ertapenem.

A similar study conducted in Tamil Nadu? reported that
nearly 100% of all the isolated salmonella species were sensitive
to co-trimoxazole, ampicillin, chloramphenicol and third-generation
cephalosporin resistance to azithromycin was 15%. There washigh
resistance noted to nalidixic acid and quinolones. While in our
study high sensitivity was noted to amikacin, colistin, fosfomycin,
co-cotrimoxazole, and ertapenem.

A similar study conducted in Nepal® reported that
Salmonella Typhi (68.8%) and Salmonella paratyphi A(31.1%) with
higher drugs sensitivity to azithromycin, ciprofloxacin, cefixime,
nalidixicacid, and ofloxacin while higher resisted were noted to
fluoroquinolones.

A study conducted in Sokoto Nigeria®* shows 5.9% of
salmonella species were isolated among those were having 100%
sensitivity to ofloxacin, ciprofloxacin and ceftriaxone while no
sensitivity was noted towards ampicillin and augmentin.
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CONCLUSION

Salmonella typhiwas the most common pathogen detected in blood

culture (95.2%) with 100%

drug sensitivity to amikacin,

colistin,fosfomycin, co-trimoxazole and ertapenem.
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