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The study was conducted to detect the antibiotic resistance profile of the clinical isolates of Salmonella
enterica Serovar Paratyphi A from 100 blood samples of patients from different age groups suspected
to be suffering from enteric fever. The pure cultures of the bacterial isolates were collected from some
renowned diagnostic centers of Dhaka and they were further characterized through the conventional
culture, microscopy and biochemical examinations. These isolates were cross checked for the
antibiogram profile by the Kirby-Bauer disc diffusion method against ten different types of antibiotics.
Most of the isolates were found resistant against azithromycin (100%), nalidixic acid (100%) and
ceftazidime (75%). However, isolates showed sensitivity to ciprofloxacin (95%), levofloxacin (97%),
cotrimoxazole (96%) and chloramphenicol (95%). These findings highlight the need for continuous
monitoring of the drug resistance pattern of S. enterica Serovar Paratyphi A for better public health

management.
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INTRODUCTION

Enteric fever is a type of intestinal tract disease
caused by Salmonella enterica serovars Typhi
(producing typhoid fever) and Paratyphi (paratyphoid
fever) due to which patients may experience fever,
malaise, abdominal pain and constipation (1). This is
a major public health concern in many developing
countries. More than 90% of typhoid fever cases in
terms of morbidity and mortality were reported in
South East Asia in the recent past (2). Symptoms of
paratyphoid fever, usually express 6-30 days after
exposure. Often, a steady onset of a high fever occurs
over several days. Weakness, loss of appetite,
and headaches are also normally experienced. Without
treatment, symptoms may last for weeks or months
(3). A skin rash with rose-colored spots may also
develop in some cases (4). The carriers are capable of
transmitting disease to others (5). The etiological
agent of paratyphoid fever is usually spread by eating
or drinking food or water contaminated with
the feces of an infected person (3). This may occur
when an infected person is engaged in preparation the
food items (4). Poor sanitation is considered as the
major risk factor found among poor crowded
populations (6). Sporadically, the disease may spread
through sexual contact where human is the only
animal known to contract such infection (3). Isolation
of the organism from the blood culture is crucial for
the diagnosis (7).

Antibiotic resistance creates a noteworthy risk in
terms of mortality and economic burden throughout

the world. However, the developing countries are
more affected because of the widespread and
inappropriate use of antibiotics. Use of non-human
antibiotics may reduce the performance of drugs. A
number of factors are associated for this situation such
as underprivileged healthcare standards, malnutrition,
chronic and recurring infections, and inability to
afford more effectual and expensive drugs. (8).
Furthermore, the shortage of novel and effective drugs
indicate that resistance must be restricted before we
run out of choices to combat it. Bangladesh is
regarded to have the maximum degree of antibiotics
resistance that may pose a regional and threat to the
treatment of infectious diseases (8).

Ampicillin, chloramphenicol, and co-trimoxazole
are considered as the first-line antibiotics for the
treatment of enteric fever (9). The reports on
multidrug-resistant strains of Salmonella have been
available since the late 1980s (10). As per the guiding
principle of the World Health Organization,
fluoroquinolone is the drug of preference if the
etiological agent is multi-drug resistant (MDR) and
quinolone sensitive. This has directed to the enhanced
use of third-generation cephalosporins since the
widespread emergence of Salmonella spp. isolates that
are multi drug-resistant to the more usual
antimicrobial drugs (1). The practitioners generally
have no common consensus regarding the selection of
drugs for the treatment of enteric fever. This prompted
us to conduct the present study with the aim to
observe the current trend in the sensitivity pattern of
S. enterica Serovar Paratyphi A to different groups of
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antibiotics commonly prescribed in Bangladesh.

MATERIALS AND METHODS

Sample collection. Venous blood samples were collected from patients
suspected to be suffering from paratyphoid fever between October 2020 and
December 2020. Each tube was carefully labeled with the sample number.
The samples were collected from various diagnostic centers of Dhaka city,
Bangladesh.

Bacterial isolation. The blood samples were aseptically transferred to blood
culture broth (Hi-Media, India) and incubated overnight at 37°C for 18 to 24
hours. Tubes that showed turbidity were sub-cultured on Xylose Lysine
Deoxycholate agar (Hi-Media, India) at 37°C and were observed for the
presence of red colonies with black centers for the suspected of Salmonella
spp. isolates (11).

Microscopic analysis. Microscopic analysis of the isolates was done for the
determination of bacterial size, shape and staining properties by gram
staining (11). Cultural and morphological characteristics were identified
following standard microbiological procedures (12).

Biochemical tests. Recommended biochemical tests were performed to
validate the identification of all the pathogenic isolates found from blood
samples by the formerly described method (12).

Study of Antibiogram. Kirby-Bauer method was applied for the antibiotic
susceptibility assay (13). Drug sensitivity pattern was observed against
Ampicillin (10 pg), Azithromycin (15 pg), Cefixime (5 pg), Ceftazidime (30
ug), Cefuroxime (30 pg), Chloramphenicol (30 pg), Ciprofloxacin (5 pg),
Nalidixic Acid (30 pg), Cotrimoxazole (30 pg) and Levofloxacin (30 pg).
Bacteria were categorized as resistant, intermediate or susceptible to each
antibiotic disc (Hi-Media, India) used according to standard CLSI guideline
2013 (14).

RESULTS AND DISCUSSION

Salmonella Paratyphi A appears to be responsible for
a substantial proportion of enteric fever cases in many
Asian countries, sometimes accounting for 50% of
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Salmonella isolates in blood stream among enteric
fever patient (15, 16). The susceptibility pattern of
antimicrobials against S. enterica Serovar Paratyphi A
was conducted in this study. This study highlighted
the need for surveillance of antibiotic susceptibility
pattern of the suspected bacterial isolates with a view
of selecting precise antibiotic therapy in order to
avoid the development of drug resistance. The study
was conducted to assess the antibiotic resistance
pattern of S. enterica Serovar Paratyphi A after
investigating 100 clinically suspected patients
suffering from paratyphoid fever. In our analysis, all
suspected isolates were examined for the presence of
Salmonella spp. red colonies with black centers on
XLD agar. Isolates were then confirmed by Gram-
staining microscopic analysis and distinctive kinds of
biochemical tests (Table 1)

In our investigation, a total of 100 male and female
patients who were suspected to be suffering from
typhoid fever in different age groups from 1 to 56
years old (Figure 1a). We found that male (n=68,
68%) were likely to be more susceptible to
paratyphoid infection than female patients (n=32,
32%) (Figure 1b).

One hundred clinical isolates of S. enterica Serovar
Paratyphi A were subjected to antimicrobial
susceptibility tests against different commercial
antibiotics. Isolates showed 100% resistance against
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Figure 1. In the left, distribution of age groups among respondents (a), and in the right, distribution of gender among respondents (b).
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Figure 2. Antibiotic resistance pattern of the bacterial isolates (n=100).

Table 1. Biochemical tests for the detection of S. enterica Serovar Paratyphi A.

Assumed TSI Indole MR VP Citrate Oxidase  Catalase Sugar Nitrate
organism Slant/Butt/Gas Fermentation Reduction
Salmonella spp. R Y + - + - - - - - +

Note: TSI=Triple Sugar Iron Test, R=Red (Alkaline), Y=Yellow (Acid), MR=Methyl Red, VP=Voges-Proskauer.
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azithromycin and nalidixic acid, followed by
ceftazidime (75%), cefixime (36%), ampicillin
(18.83%) and cefuroxime (13%), However,
ciprofloxacin ~ (95.83%).  levofloxacin  (97%),
cotrimoxazole (96%) and chloramphenicol (95.83%)
were found to be effective drugs against most of the
isolated  microorganisms according to the CLSI
guideline (Figure 2).

These findings were in agreement with our previous
study (17). Some authors also reported the growing
resistance trend of ciprofloxacin against the pathogens
causing enteric fever (18, 19). These results are in
agreement with previous studies (20, 21). In the
recent study, most of the isolates were sensitive to
ciprofloxacin and a few of them showed the resistance
against this antibiotic. Resistance to nalidixic acid has
also been reported in India, China and Tunisia (22).
Implementing proper rules and regulations on
antibiotic use as well as training clinicians and
healthcare professionals can abate the uncontrolled
use of antibiotics. However, more research need to be
conducted for making a better interpretation of our
current findings. Therefore, surveillance process
needs to be strengthened so that appropriate
antibiotics can be applied decrease the rate of
resistance.

CONCLUSION

The emergence of antimicrobial resistance in any
part of the world may have global implications and is,
therefore a concern for all. Physicians should
reconsider before prescribing the antibiotics, in
particular nalidixic acid and azithromycin. Based on
findings of current study, we recommend appropriate
initiatives to monitor and control the use of
antibiotics, as well as nationwide surveillance of

infectious agents following standardized
methodologies.
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