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Frequency and Antibiotics Sensitivity Pattern of
Culture-Positive Salmonella Typhi in Children
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ABSTRACT
Objective: To calculate the frequency of positive blood culture in clinically diagnosed cases of enteric fever and antibiotic sensitivity
patterns in culture-positive cases of S.typhi
Study Design: Observational Study.
Place and Duration of the Study: Department of Paediatrics Medicine, Services Hospital Lahore, from November 15th 2020 to May 15th 2021.
Methodology: A total of 246 patients, fulfilling the definition of a suspected case of enteric fever were enrolled. Blood cultures were
drawn on the spot. Antimicrobial sensitivity for 8 antimicrobial agents-Ampicillin, amoxicillin, chloramphenicol, cefixime, ceftriaxone,
cefotaxime, ciprofloxacin, meropenem, and Azithromycin, were performed. A p-value of <0.05 was considered statistically significant.
Results: Blood cultures were positive in 62 (25.2%), patients out of which 34 (54.9%) were females and 28 (45.1%) were males, of
which, 58 were S. typhi and 4 were S. Paratyphi A or B. Cefixime was sensitive in 27.4% of patients and intermediate sensitivity was
found in 3.2% of cases and 69.4% of cases were resistant, ceftriaxone was sensitive in 38.7% of cases and Azithromycin was sensitive
in  96.7% of  cases,  whereas  meropenem showed  100% sensitivity.  Chloramphenicol  and  Ciprofloxacin  were  resistant  in  80.6% and
27.3% of the cases respectively. Among isolates, 32.3% (20) were categorised as sensitive enteric fever; 64.5% (40) as MDR, and
3.2% (2) as XDR enteric fever.
Conclusion: MDR and XDR enteric fever are a major concern. For such cases, Azithromycin remains the best oral antibiotic with a
sensitivity of up to 96.7%. Meropenem was sensitive in 100% of cases and was the only antibiotic with no documented resistance in
this study.
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INTRODUCTION
Enteric fever is a bacterial infection affecting countries all around
the  world  and  is  caused  by  Salmonella  serotype  typhi  and
parathypi.1 It is a major cause of morbidity and mortality, espe-
cially in developing countries. If not treated properly, it can lead
to hypotension, stupor, hepatitis, encephalitis, gut perforation,
and even death.2

Annually there are 11-21 million typhoid fever cases reported
worldwide, with the death toll being around 128000 to 161000.3

In the subcontinent, the incidence of enteric fever is higher in
Pakistan (451.7 per 100,000 persons/year) as compared to India
(214.2 per 100,000 persons/year).4  Enteric fever had an esti-
mated worldwide case fatality rate of 0.95% in 2017, with the
case fatality rate being highest in the paediatric population, old
age, and in those living in resource-poor countries.5
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Antimicrobial resistance is one of the biggest challenges that
modern medicine has to face. More than 35000 people died due
to antibiotic resistance in USA.6

The treatment of enteric fever based on culture and sensitivity
varies from country to country with the emergence of MDR and
XDR enteric fever in developing countries due to the misuse of
antibiotics.7 A study conducted in Karachi, Pakistan reported a
higher incidence of enteric fever due to the ingestion of contami-
nated food and unnecessary antibiotic usage.7

Previously,  ampicillin,  trimethoprim-sulfamethoxazole,  and
chloramphenicol were used to treat enteric fever. Resistance to
these  first-line  antibiotics  (MDR)  was  first  seen  in  the  early
1980s.  Multidrug  resistance  (MDR)  enteric  fever  has  now
become prevalent in most of South Asia, with figures reaching
13% in India and 44% in Pakistan.8 This led to the widespread
use of Fluoroquinolones to treat enteric fever, however, resis-
tance  to  Fluoroquinolones  also  emerged,  and  as  per  SEAP
(surveillance of enteric fever in Asia Project), the resistance of
S.typhi to fluoroquinolones in Pakistan was reported to be 90%.9

After  resistance  to  Quinolones  emerged,  clinicians  started
using  third-generation  Cephalosporins  (ceftriaxone  and
cefixime) and until recently, resistance against them was rare.10

However,  in  2016,  during  the  outbreak  of  enteric  fever  in
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Karachi and Interior Sindh in Pakistan, strains resistant to third--
generation Cephalosporins has emerged.11

Currently, Carbapems (meropenem, imipenem) and Azithro-
mycin remain the most widely used agents to treat the XDR
enteric fever and so far, resistance to these two agents is rare.
Currently, there is a lack of local data from Punjab province,
regarding the antibiotic sensitivity pattern of enteric fever.

Salmonella is a dynamic and evolving organism, and overuse of
certain agents may lead to the development of resistance over
time. Thus, clinicians must be aware of the latest antibiotic sensi-
tivity pattern to effectively alter their prescribing habits to avoid
the  development  of  antimicrobial  resistance  and  to  avoid
overuse  of  antibiotics  of  last  resort  (Carbapenems  and
Azithromycin). The Data obtained from this study will be helpful
in this regard and it will also help in the formulation of standard
guidelines for empirical treatment of enteric fever in this region
and will also help to prevent the overuse and misuse of antibi-
otics. The objective of this study was to calculate the frequency
of positive blood culture in clinically diagnosed cases of enteric
fever  and  antibiotic  sensitivity  patterns  in  culture-positive
cases of Salmonella.

METHODOLOGY

This observational study was conducted using the non-proba-
bility consecutive sampling technique in the Department of
Paediatrics  Medicine,  Services  Hospital,  Lahore,  from  15th

November 2020 to 15th May 2021. Sample size was calculated
as  246  by  keeping  confidence  interval  (CI)  of  95%,  4.5%,
margin of error and 13% expected frequency of culture posi-
tive cases.12

Clinically diagnosed case of enteric fever was defined as a fever
of 38 degree centigrade or above for 3 or more days along with
GIT symptoms like nausea, vomiting, diarrhoea, constipation or
prostration,  and typhidot  IgG or  IgM positive.13  MDR enteric
fever was defined as a suspected/probable case that is labora-
tory confirmed by isolation of S. typhi from blood, or/and stool,
bone marrow, urine, or any specimen that is resistant to 3 or
more first-line drugs including quinolones. First-line drugs are
chloramphenicol, ampicillin, and trimethoprim/sulfamethoxa-
zole [TMP/SMX].13 XDR enteric fever was the one caused by S.
typhi or paratyphi A, B, or C strains which are resistant to all
antibiotics  recommended  for  treatment.13  Culture-positive
patients were those having S. typhi or paratyphi growth (1 or
more colonies), obtained from blood culture after a maximum of
7 days of incubation.

A total of 246 patients fulfilling the definition of clinically diag-
nosed enteric fever were included in the study after receiving
informed consent from parents/guardians.

The inclusion criteria were patients of either gender, under 14
years of age fulfilling criteria of a clinically diagnosed case of
Salmonella. Exclusion criteria were patients taking antibiotics
before presenting to hospital within 7 days.

Demographic and socioeconomic data were collected on a pre--
formed questionnaire and blood cultures were drawn on the
spot and sent to the pathology department of Services hospital,
Lahore. Blood was inoculated into 40-45ml brain-heart infusion
broth  using  BactT/alert  virtuo  automated  blood  culture
machine [bioMérieux, Inc)]. Incubation was done at 37 degrees.
Salmonella isolates were tested for antimicrobial susceptibility
by  the  Kirby-Bauer  disk  diffusion  method  on  Mueller-Hinton
agar with standard antimicrobial disks. Antimicrobial suscepti-
bility for 8 antimicrobial agents-ampicillin, amoxicillin chloram-
phenicol,  cefixime,  ceftriaxone,  cefotaxime,  ciprofloxacin,
meropenem, and Azithromycin were performed. The diameter
of the zone of inhibition caused by each antimicrobial disc on the
Salmonella isolates was measured in mm and compared with
the standard chart recommended by The European Committee
on  Antimicrobial  Susceptibility  Testing,14  to  classify  the
organism as either sensitive, resistant, or having intermediate
sensitivity to the particular antibiotic. Culture-positive cases
and sensitivity patterns were recorded as per the operational
definition.

Data were entered and analysed using SPSS version 21. Numer-
ical  variables  such  as  (age  and  number  of  culture-positive
patients) were presented as mean ± standard deviation (SD),
and categorical variables (gender, type of isolate, antimicrobial
sensitivity  pattern,  and  culture  positivity)  were  analysed  as
frequency and percentage. Gender, age, and duration of fever
were stratified. For categorical variables, the chi-square test
was applied. A p-value of <0.05 was considered statistically
significant.

RESULTS

A total of 246 patients were included in the study. The mean age
of  children  in  this  study  was  6.15±3.341  years,  ranging
between 1 and 13 years. Among them, 111 (45.1%) were males
and 135 (54.9%) were females.

The mean duration of fever was 6.90 ± 2.57 days. Duration of
fever ranges between 3-14 days. Out of a total of 246 patients,
blood  culture  was  positive  for  Salmonella  in  62  (25.2%)
patients,  and  blood  culture  was  negative  in  184  (74.8%)
patients (Figure 1).

Out of  62 patients for which blood culture was positive,  34
(54.9%) were females and 28 (55.1%) were males.

Out of 62 positive blood cultures, 58 were S. typhi, whereas 4
were S.paratyphi A or B (3 were S. paratyphi A and 1 was S. para-
typhi B). Among the isolates sensitive typhoid cases were 20
(32.3%); MDR cases were 40 (64.5%), while XDR cases were
only 2 (3.2%). The antibiotic sensitivity pattern is shown in
Table  I. As far as gender distribution was concerned, 24 cases
of  MDR were  detected out  of  a  total  of  34  culture-positive
female  patients  and  16  MDR cases  were  detected  in  male
patients out of a total of 28 culture-positive cases, 1 XDR case
was detected in both genders each (p=0.540, chi-square value
= 1.231).
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Table I: Antibiotic sensitivity pattern of Salmonella isolates.

Antibiotic Sensitive Intermediate
sensitivity

Resistant Total

Ampicillin 14(22.6%) 0 48(77.4%) 62
Chloramphenicol 10(16.1%) 2(3.2%) 50(80.6%) 62
Cefixime 17(27.4%) 2(3.2%) 43(69.4%) 62
Ceftriaxone 24(38.7%) 21(33.9%) 17(27.4%) 62
Trimethoprim / Sulfamethoxazole 17(27.4%) 1(1.6%) 44(71%) 62
Amoxicillin 42(67.7%) 3(4.8%) 17(27.3%) 62
Ciprofloxacin 20(32.3%) 40.3(25.8%) 17(27.3%) 62
Azithromycin 60(96.7%) N/A 2(3.3%) 62
Meropenem 62(100%) 0 0 62

Figure 1: Study flow diagram.

DISCUSSION

Out of the total of 246 patients, blood culture was positive for
Salmonella in 62 (25.2%) patients. This is comparable to a
large  hospital-based  study  conducted  in  Karachi,  Pakistan
which showed a culture positive rate of 22%.15 Data obtained
from population-based studies conducted in Vietnam, Delhi,
and  Egypt  paints  a  different  picture  with  blood  culture  posi-
tivity rate in febrile cases reported to be around 8.5%, 5%,
and 4.2%, respectively.16

In one systemic review and meta-analysis, it was seen that
out  of  10,355  confirmed  enteric  cases,  2,719  (26.3%)  had
complications. In this study, the mean duration of fever was
6.90±2.571 days.  Duration of  fever ranges between 3-14
days,  whereas  the  mean  duration  of  fever  in  a  study
conducted in India was 9 days.17

This study showed the incidence of MDR typhoid to be 64.5%,
whereas  the  incidence  of  XDR typhoid  was  3.2%.  Enteric
fever  caused  by  resistant  strains  is  an  ever-increasing
problem in  developing  and  resource-limited  countries  like
Pakistan. It is well documented in the literature to be endemic
in South-East Asia including Pakistan, Nepal, Bangladesh, and
India.18  In  recent years,  resistance to first-line antibiotics  like
amoxicillin, chloramphenicol, and TMP/SMX is a major concern.

The rising cases of MDR and XDR typhoid can be blamed on
the injudicious use of over-the-counter available medication
and also to some extent over prescription of medication by
non-qualified medical practitioners.

Research data shows that the prevalence of MDR in Asian
countries is 23%. A study shows that the prevalence of MDR
increased from 34.2% to 48.5% from 2001 to 2006.19

A weekly epidemiological report by the National Institute of
Health (NIH) Islamabad, indicated that a total of 14,360 XDR
enteric  fever  has  been reported  in  Karachi  from January
2017 to June 2021. Whereas in the rest of Sindh, a total of
5741 cases of XDR enteric were reported in the same period,
with district Hyderabad being the district having the greatest
number of cases, 69.5%.11

XDR enteric prevalence is not exactly given in the literature
as it  is  a relatively newer variant and its  first  outbreak was
reported in November 2016 in Karachi, Sindh, Pakistan.20 The
current study shows a prevalence of XDR enteric fever at
3.2%  in  Lahore,  Pakistan.  This  study  showed  that
ciprofloxacin  was  resistant  in  27.3%  of  the  cases.

The study identified chloramphenicol to be resistant in up to
80.6% of  cases,  which  is  very  high  and  confirms  that  chlo-
ramphenicol is not the right choice for treatment in this part
of  the  world.  Although  the  narrative  of  recycling  older
conventional medicines is ongoing all  over the world and
many studies are resonating with this narrative.20 This high
resistance  is  in  contrast  to  another  study  conducted  in
Karachi Pakistan, which showed isolates to be sensitive to
chloramphenicol in 41% of cases.20 This discrepancy may be
due  to  different  regional  strains  of  S.  typhi  and  different
prescribing  behaviours  of  doctors.

In this study, isolates were 38.7% sensitive to ceftriaxone,
which is in contrast to another study from central Asia which
demonstrated up to 100% sensitivity to Ceftriaxone.21

Cefixime and amoxicillin sensitivity was found in 27.4% and
67.4%  cases,  respectively;  this  demonstrates  very  high
prevalence of resistance in routinely used oral antibiotics in
children.  Azithromycin  is  one  of  the  most  effective  oral
medicines for uncomplicated enteric fever. It remains the
only  highly  effective  oral  antibiotic  for  the  treatment  of
enteric fever and isolates in this study showed sensitivity in
up to 96.7% of the cases and resistance was shown in only
3.3% of the isolates. Meropenem was sensitive in all  the
cases and remains the only antibiotic with no resistance
seen so far.



Mubashir  Ahmad,  Nownhall  Shah and Muhammad Asif  Siddiqui

Journal  of  the College of  Physicians and Surgeons Pakistan 2023,  Vol.  33(03):  303-307306

Limitations of this study include a small sample size and
cross-sectional nature of this study. This study was limited
to one centre only. More extensive multicentric studies, as
well as population-based studies are needed before general
guidelines for antibiotics prescription can be made.

CONCLUSION

Emergence of MDR and XDR strains of enteric fever is on the
rise  with  very  high  resistance  against  the  two  most
commonly  used  antibiotics  (Ceftriaxone  and  Cefixime).
Prescribing practices need to be modified and the unjustified
use of  antibiotics must be discouraged.  The authors also
recommend access to clean water and improving sanitation
and hygiene conditions of the population.
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