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Abstract:

Enteric fever continues to remain a health problem as the causative organisms
Salmonella has developed resistance to many of the antibiotics used. The aim
of the present study was to evaluate frequency and antimicrobial susceptibility
patterns with special reference to multidrug resistance (MDR) of Salmonella
typhi and Salmonella paratyphi A, isolated from blood culture done in private
hospitals, Dhaka, Bangladesh during November 2012 to January 2014. In total,
31 strains of S. typhi and 10 strains of S. paratyphi A, isolated and identified by
standard microbiological procedures from 917 blood culture samples collected
from suspected enteric fever cases, were tested for antimicrobial susceptibility
by disc-diffusion method using 08 different antibiotics. All S. typhi and
paratyphi A isolates were 90% sensitive to Ceftriaxone followed by Cefixime
84%. There were 35% S. typhi and 60% S. paratyphi A multidrug-resistant
strains. Decreased susceptibility of S. typhi and S. paratyphi A was observed
to Ciprofloxacin 48% and 80% respectively. All Salmonella isolates were
resistant to Nalidixic acid (100%). This study concludes that precise
information on antibiotic susceptibility pattern should be available to the
clinician for optimal patients care. Ceftriaxone and Cefixime can be used as
alternative anti-typhoidal treatment. Indiscriminate use of Ciprofloxacin should
be strongly discouraged. Presence of MDR and quinolone resistance is
concern and requires further study.
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Introduction:

Enteric fever includes Typhoid and Paratyphoid fever, an
acute systemic
subtropic, also in Bangladesh. According to recently
revised global estimate, it causes 21.6 million illnesses
every year, resulting in 216,500 deaths.' Salmonella
Typhi and Paratyphi A are the
predominant causative agents responsible for enteric
fever in Bangladesh.’

ilness are endemic in tropic and

enteric serovar

o

Enteric fever has continued to be a major health problem
despite the use of antibiotics and the development of
newer antibacterial drugs. Antibiotic resistance among
S. Typhi has been reported in India since 1960.” In late
1987, outbreaks of typhoid fever by a multidrug-resistant
(MDR) strain’ of S. Typhi, resistant to three first-line
antimicrobial agents namely ampicillin, chloramphenicol
and cotrimoxazole® occurred in China, subsequentlylin
India,

Pakistan, Bangladesh, Vietnam and Africa



resulting in severe illness and high incidence of
complications and mortality.*¥ Though a study from
Bangladesh reported a decrease in MDR isolates with
no corresponding increase in sensitive strains,’®
ciprofloxacin and other fluoroquinolones become the
antimicrobial drugs of choice for treatment of typhoid
fever since 1990 in Bangladesh and other countries."
But the

simultaneous fluoroquinolone resistance of Salmonella

rapidly gained multidrug-resistance with

typhi and paratyphi A have emerged as new challenges

1213 Also isolates of S.

to the treatment of enteric fever.
Typhi with decreased susceptibility to ciprofloxacin have
been found to be nalidixic acid-resistant, which require
higher concentrations of ciprofloxacin for inhibition.* "

Various observations in sensitivity patterns reported for
S. Typhi and S. Paratyphi A stress the sigriificance of
continuous monitoring of antimicrobial sensitivity
patterns. This study was undertaken to know the
frequency of Salmonella serotypes in blood samples in
Bangladesh, their antimicrobial susceptibility patterns
(MDR)

Salmonelia that will guide the physicians in choosing

and emergence of multidrug resistance
appropriate antibiotics for ensuring quick treatment of

the infection and preventing antibiotic resistance.

Materials & Methods:

This retrospective study was conducted in two private
hospitals, Dhaka, Bangladesh on patients attending for
the treatment of fever for variable duration during
November 2012 to January, 2014. Blood sam'ples were
drawn aseptically from patients, inoculated into blood
in BACTEC
automated machine and sub-cultured onto Blood agar
and Mac-Conkey agar.

The suspected non-lactose fermenting colonies were
identified by standard microbiological procedures
including colony morphology, Gram stain reaction and
tests. The Salmonella
confirmed by group and type specific Salmonella
antisera (Denka Seiken, Japan).

culture bottles which were placed

biochemical isolates were

The antibiotic susceptibility testing was done by Kirby-
Bauer disc diffusion method according to National
Committee for Clinical Laboratory Standards (NCCLS)
guidelines™  using  Ampicillin,  Chloramphenicol,
Cotrimoxazole, Ciprofloxacin, Ceftriaxone, Cefixime,
Azithromycin, and Nalidixic acid (Hi Media, India) (Table-
1).

Table- 1: Antimicrobial agents used in the study

Name of Antimicrobial agents used

1 Ampicillin (Amp) 5 Ceftriaxone (CRO)
2 Chloramphenicol (C) 5] Cefixime (CFM)

3 Cotrimoxazole (Sxt) 7 Azithromycin (AZM)
4  Ciprofloxacin (Cip) 8 Nalidixic Acid (NA)

Data were analyzed by SPSS (Statistical Package for
Social Science) program 11.5 version. A P Value <0.05

was considered significant for all comparisons.

Results:
Of the total 917 blood samples, 84 (9%, P<0.003) were
culture positive among which 49 (59%, P<0.005) were

different serotypes of Salmonella (Table-2)
Table-2: Prevalence of Salmonella and other bacterial

isolates in blood samples

Salmonella %
from organism
% isolates
{f) (n=917) {n=84)

Total number

of blood 917

samples

Number of

organism 84

isolates

Number of

Salmonella 49 59%

Isolates 5% (P=<0.002) {P=0.005)
(H=Fregquency of distribufion

8% (P=0.003)

Characterization and identification of the isolates
revealed that Salmonella serovars had ' the highest
frequency of occurrence with 49 (59%) isolates followed
by Escherichia coli (25%),
(12%), Klebsiella (2%),

Enterococcus (1%) respectively (Table-3).

Staphylococcus aureus

Pseudomonas (1%), and



Table-3: Frequency of occurrence of bacterial isolates

Frequency o,
Organisms isclates (f) (n=84)
Salmenella serovars 49 59
Escherichia coli 21 25
Staphylococcus aureus 10 12
Klebsiella 2 2
Pseudomonas 1 1
Enterococcus 1 1
Total 84 100

Isolates were from all age group, the mean age being 34
years. Qut of 84 culture positive cases, the highest
frequency of occurrence was found between the ages of
21-30 years while 31-40 years of age had the least
frequency (Table-4)

Table- 4: Distribution of age for culture positive cases

Age Total
in yrs. (f) %, (n=84)
1-10 9 11
11-20 18 19

| 21-30 28 33 |
31-40 2 03
41-50 5 05
51-60 15 18
61-70 5 05
71-80 5 05
Total 84 100

(hH=Frequency of distribution

Among total isolated 49 Salmonella serotypes,
Salmonella typhi was predominant (63%) followed by
Salmonella paratyphi A (21%) and Salmonella species

(16%) (Figure-1).
Figure-1: Pie chart showing the distribution of Salmonella
serotypes
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Salmenella typhi was found most susceptible towards
Cefriaxone (90%), Cefixime (84%), and
Chloramphenical (65%). They showed resistance to
Nalidixic acid (100%) followed by Ampicillin (71%),
Cotrimoxazole (58%), Azithromycin (55%), and
Ciprofloxacin (52%). Salmonella paratyphi A showed
high sensitivity to most tested antibiotics and least
susceptable to Chlorampenical (70%) and
Cotrimoxazole (680%). All Salmonella paratyphi A were
found 100% resistant to both Ampicillin and Nalidixic
acid (Figure-2, Table-5).

Figure-2: Antimirobials susceptibility pattern of S. typhi,
and S. paratyphi A
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We found that 35% Salmonella typhi and 60%
Salmonella paratyphi A were multidrug resistant (MDR).
This study also showed increase resistance of
Salmonella typhi to Ciprofloxacin (52%), though
Salmonella paratyphi A were still found 80% sensitive
(Table-5, Figure-2).

Table-5: Percentage of antibiotics resistant pattern in
Salmonella Typhi and paratyphi A

Antibiotics Resistant percentage

Antibiotics

Screened Salmonella Salmonelia
lyphi paratyphi A
%, (n=31)" %, (n=10)"
Ampicillin 71 100
Cotrimoxazole 58 80
Chloramphenicol 35 70
Ciprofloxacin 52 20
Azithromycin 55 40
Cefixime 16 a0
Ceftriaxone 10 10
Malidixic Acid 100 100

*Values in parentheses are the number of isolates.



Discussion:
Irrationale use of antimicrobial agents in humans for

treatment of enteric fever has lead to widespread
resistance among Salmonella population in developing
countries including Bangladesh.' Isolation of Salmonella
species occurs throughout the year. This means that
drinking water conditions and sanitation have not
improved or a large number of carriers are present in the

society.

Enteric fever is mainly caused by Salmonella typhi (S.
typhi); 5. paratyphi A has been reported less freguently.
But the incidence of S. paratyphi A is on the rise.'® In the
present study, out of 49 Salmonella isolates, 31 (63%)
were S. typhi and 10 (21%) were S. paratyphi A. This
result has harmony with the results of Guha et al'” and
Tankhiwala et al."® This study also found that increase
frequency of enteric fever occur between 21 and 30
years of age.

Prompt institution of appropriate antimicrobial therapy
can reduce morbidity and mortality associated with the
illness. Since 1948, chloramphenicol had been the
mainstay of treatment of enteric fever until 1972 when
chloramphenicol-resistant typhoid fever became a major
problem.'® Although initially susceptible to ampicillin and
cotrimoxazole, S. typhi strains resistant to all the first-
1970s.%

Contributory factors may be drug overuse, misuse and

line anti-typhoidal drugs emerged in

inappropriate prescribing practices by physicians.

MDR (i.e resistance to ampicillin, chloramphenicol and

co-trimoxazole) typhoid fever epidemic started in
Bangladesh in 1990, peaked in 1994, subsequently
declined and re-emerged in 2001 and 2002.'° The factor
causing MDR is conjugative R plasmid that transfer -
lactamase gene, Chloramphenicol transferase gene and
gene altering target of Cotrimoxazole from one
Salmonella to another, leading to developing resistance

against Ampicillin, Chloramphenicol and Cotrimoxazole

respectively.'” In our study, we found that 35% S. typhi
and 60% S. paratyphi A isolates were MDR which is in
accordance with recent reports from some regions.'®*'#
Fortunately same MDR Salmonella strain failed to
exhibit it's multidrug resistance property to different
human population due to loss of R-Plasmid."

With the emergence of MDR S. typhi and S. paratyphi A,
Fluoroguinolones have become the treatment of choice
for enteric fever.®® Indeed these are the only effective

224 1n our study there

oral drugs in this clinical situation.
was 48% and 80% sensitivity of S. fyphi and S.
paratyphi A to ciprofloxacine respectively. Unfortunately
since 1993, S. fyphi with decreased susceptibility to

isolated.¥*®

ciprofloxacin has been Wide use of
Ciprofloxacin in Bangladesh to treat many infections
without prescription is likely to result in high prevalence
of resistance, limiting it's utility.%'a?

In 2000, S. typhi causing typhoid fever exhibited
Nalidixic acid resistance with decreased Ciprofloxacin
Bangladesh.”® All

Salmonella isolates were 100% resistant to Nalidixic

susceptibility was detected in

acid in our study also. Thus Nalidixic acid resistance is

an indicator for predicting low-level resistance to
Ciprofloxacin  among  Salmonella, S. typhi in
particular.®®*  Single-point mutation in quinolone

resistance-determining region of the gyrA gene in
Salmonella usually leads to simultaneous resistance
against Nalidixic acid and decreased sensitivity to

30,31

Ciprofloxacin. Therefore, any isolate that shows

resistance to Nalidixic acid should be reported as

intermediately susceptible to Ciprofloxacin.*

In 2002, MDR S. typhi and S. paratyphi A isolates also
exhibited decreases Ciprofloxacin susceptibility in
Bangladesh™ that make therapy of typhoid fever in
Bangladesh even more complicated and leads to
treatment failure typhoid cases with Ciprofloxacin. In

such cases, Ceftriaxone, Cefixime or Azithromycin could



be considered as possible alternatives.® In our study,
both S.
susceptible to ceftriaxone which was supported by

typhi and paratyphi A were found 90%

Bhatia et al® and similar reports from Pakistan and
Bangladesh.**

administration and prolong course of therapy are the

High cost, need for parenteral
major limiting factors.

The sensitivity pattern of causative organisms must be
studied before instituting appropriate therapy and
physicians should advised against using these drugs
empirically to prevent further emergence of drug

resistance.
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