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“Prevalence and Antibiogram of Salmonella species isolated from

Abstract:

Background: This retrospective study aimed to evaluate the prevalence and antimicrobial
susceptibility patterns of Salmonella species isolated from blood specimens at a tertiary care

hospital between September 2022 and September 2024.

Methods: Blood culture was done by automated system (BacT/ALERT, Biomerieux).
Identification, antibiotic susceptibility and MIC value were done with the help of Vitek-2
compact (Biomerieux System). AST is also done by Conventional method (Kirby-Bauer’s
Disk diffusion) for some Antibiotics like Ampicillin, Azithromycin (only for S.typhi) and
Chloramphenicol. Slide agglutination test using specific antisera (Sifin diagnostics gmbh)

was also done to confirm the serotype.

Results: A total of 2045 blood cultures were processed, yielding 90 isolates of Salmonella,
including 73 (89.36%) Salmonella typhi, 15 (16.67%) Salmonella Paratyphi A, and 2 (2.12%)
Salmonella enterica. In our study out of total 90 isolates of salmonella, 22 (24.45%) isolates
are MDRO and 68 (75.55%) isolates are non-MDRO. Among these, Salmonella typhi
showed high susceptibility to amoxicillin/clavulanic acid (100%), ertapenem (100%), and
meropenem (98.6%), with 0% susceptibility 64% intermediate & 36% resistance to
ciprofloxacin. Salmonella Paratyphi A demonstrated 100% susceptibility to cefepime,
ertapenem, imipenem, and colistin, but 0% susceptibility &100% resistance to ciprofloxacin.
A notable decrease in susceptibility to fluoroquinolones, particularly ciprofloxacin, was

observed. Third-generation cephalosporins, such as ceftriaxone, retained efficacy, showing
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89% susceptibility for S. typhi and 73.5% for S. Paratyphi A. Carbapenems and colistin were

found effective for multidrug-resistant infections.

Conclusion: This study highlights increasing antimicrobial resistance in Salmonella typhi
and Salmonella paratyphi A, with reduced effectiveness of ciprofloxacin, in both S. Typhi and
S. Paratyphi A. Third-generation cephalosporins like ceftriaxone remain effective.
Amoxicillin/clavulanic acid and piperacillin/tazobactam are good empirical choices, with de-
escalation based on susceptibility testing. Carbapenems should be used cautiously in severe
cases, and colistin is effective against multidrug-resistant strains. The findings stress the need
for continuous resistance monitoring and updated treatment guidelines to ensure appropriate

antibiotic use and limit resistance.

Key wo rds: Enteric fever/ Typhoid fever, Salmonella species, AST of Salmonella species, Blood

culture

Introduction:

Salmonella species is a gram-negative, rod-shaped, facultative anaerobic bacteria
that belongs to the family of Enterobacteriaceae and only humans are the reservoir for it.
Typhoid fever, also known as enteric fever, is a potentially fatal systemic infection caused
mainly by Salmonella enterica serovar typhi (Salmonella typhi). Typhoid is a widely occurring
bacterial infection found around the world. People living in low- and middle-income countries are
especially at higher risk of contracting it. In South Asia, every year more than 7 million people

are infected, with a death rate of 10%. (1,2,3)
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Enteric fever is a significant public health issue globally and is commonly found in
low- and middle-income countries, such as India. Typhoid fever and Paratyphoid fever, which
are both life-threatening illnesses, are caused by Salmonella typhi and SalmonellaParatyphi

A, respectively. (3,4)

Typically, it spreads through contaminated food or water. Salmonella typhi multiplies
and spreads through the bloodstream, affecting various organs in the body. The disease’s signs and

symptoms are likely to appear gradually, one to three weeks after contact. (5,6)

Enteric fever is mainly spread through the fecal-oral route and presents with a
range of symptoms, including fatigue, fever, chills, nausea, abdominal pain, a temporary rash,
and enlargement of the liver and spleen. In spite of increased sanitation, personal hygiene,
and availability of effective treatment, enteric fever remains as a serious health problem in

developing countries. (6)

Early disease management can be aided by quick diagnosis, and precise antibiotic
susceptibility testing guiding the treatment protocol. Empirical therapy is usually followed
when laboratory confirmation is not done in many out patients’ setup. Typhoid fever
morbidity and mortality have decreased dramatically in industrialised countries as a result of
improved housing conditions and the use of drugs. The management of cases are hampered

due to emerging of drug resistance of isolates because of rampant and misuse of antibiotics.
()

Various methods are available for blood culture for isolation of Salmonella typhiand
Salmonella Paratyphi A such as conventional methods, semiautomated methods and
automated methods. Automated method is the best of them, like BacT/Alert. Conventional
blood culture methods often yield poor results because of low bacterial load and increased

chance of contamination.
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Blood culture is most relevant in the first to third week from the onset of the illness.
Isolation, prompt identification and accurate antibiotic susceptibility test helps in timely

management of the illness. (7, 8)

Chloramphenicol, ampicillin, and cotrimoxazole were once the primary treatments
for managing enteric fever. However, strains that are resistant to these commonly prescribed
antibiotics have emerged. Currently, cephalosporins and macrolides are the preferred treatments for

enteric fever. However, the growing resistance to these medications has become a challenge in

developing countries. Therefore, surveillance of susceptibility patterns guides clinical

management at the local level. (9)

The purpose of the present study is to see the prevalence and antibiotic susceptibility pattern

of Salmonella species isolated from blood specimen by automated blood culture system.

AIM &OBJECTIVES:-

To evaluate the prevalence of Salmonella species in Blood specimen. To Study the antibiotic

susceptibility pattern of Salmonella species.



91  Material and Methods:

92 The study was carried out after receiving approval from the institutional ethics
93 committee. A retrospective time bound study was carried out by taking relevant data,
94 maintained over a period from September 2022 to September 2024. Blood samples
95 received in department for culture and susceptibility during this period and processed
96 as per standard protocol were included in this study. (25) Salmonella species isolated
97 from Blood culture during study period were included. Duplicate isolates from same
98 patients or specimen were excluded. Blood culture bottle incubated in an automated
99 system (BacT/ALERT, Biomerieux) for microbial detection. Sub-cultures were done
100 on blood agar and MacConkey agar from positively flagged culture bottles. Blood
101 culture bottles were reported as sterile after 5 days if there is no growth. After
102 overnight incubation, MacConkey agar colony morphology was observed. After
103 observation Gram staining and oxidase test was done from NLF colonies. If colony
104 suggestive of gram-negative bacteria and gives Non lactose fermenting and oxidase
105 negative colony were processed for identification, antibiotic susceptibility and MIC
106 value with the help of Vitek-2 compact (Biomerieux System). AST is also done by
107 Conventional method (Kirby-Bauer’s Disk diffusion) for some Antibiotics like
108 Ampicillin, Azithromycin (only for S. typhi) and Chloramphenicol because these
109 Antibiotics are not available in Vitek’s GN AST card (N405).Slide agglutination test
110 using specific antisera (Sifin diagnostics gmbh, Germany) was also done to confirm
111 the serotype. Lastly the data of Salmonella species identified on Vitek-2 compact
112 system along with its AST pattern will be compiled and analysed to know the
113 prevalence of various Salmonella species and their AST pattern.

114
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Results

During the study period, a total of 2045 blood culture specimens were received from the
patients suspected for enteric fever and PUO, out of which 90 isolates of Salmonella were
obtained. Among these isolates, 82.20% were from paediatrics and 17.80% were from adults.
Out of the total 90 isolates of Salmonella, 73 (89.36%) were Salmonella typhi, 15 (4.25%)

were Salmonella Paratyphi A, and 2 (2.12%) were Salmonella enterica. (Fig.1)

Salmonella species

2.22% 16.60%

® Salmonella ser.Typhi m Salmonella enterica ssp enterica

Salmonella ser.Paratyphi A

Figure 1. Species wise distribution of Salmonella species.

In our study out of total (90) isolates of salmonella, 22 (24.45%) isolates are MDRO and 68
(75.55%) isolates are non-MDRO. In Salmonella serotype Typhi (73), 14 (19.18%) isolates
are MDRO and 59 (80.82%) isolates are non-MDRO. Out of 15 isolates of Salmonella
serotype Paratyphi A, 6 (40%) isolates are MDRO and 9 (60%) isolates are non-MDRO. Out

of 2 isolates of Salmonella enterica ssp. Enterica, 2 (100%) isolates are MDRO. (Table.1)



130 Table No. 1: MDRO Salmonella species

Salmonella species (n=90) MDRO Non-MDRO
Salmonella serotype Typhi ¥2=5.81
14(19.18%) 59(80.82%)
(n=73) p-value ~ 0.016
Salmonella serotype x2=2.36
6(40%) 9(60%)
Paratyphi A (n=15) p-value = 0.124
Salmonella enterica ssp. x2=6.37
2(100%) 0(0%)
Enterica(n=2) p-value ~ 0.012
Total (n=90) 22(24.45%) 68(75.55%) -
131
132 « Salmonella Typhi: Significant association (p < 0.05).
133 o Salmonella Paratyphi A: No significant association (p > 0.05).
134 « Salmonella enterica: Significant association (p < 0.05).
135
136 Salmonella typhi showed maximum susceptibility to Amoxicillin/Clavulanic

137  Acid(100%), Ertapenem(100%) followed by Imipenem(98.6%), Meropenem(98.6%),
138  Cefepime (98.6%), Trimethoprim/ Sulfamethoxazole (98.6%), Piperacillin/Tazobactam
139  (97.2%), Chloramphenicol (95%), Cefoperazone/Sulbactam (94.5%), Colistin (91.7%),
140  Ceftriaxone (89%), Ampicillin (87.5%) and Azithromycin (58.5%). Salmonella typhi showed

141 0% susceptibility, 64% Intermediate and 36% Resistance to Ciprofloxacin.
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Salmonella Paratyphi A showed 100% susceptibility to Cefepime, Ertapenem, Imipenem,
Colistin and Trimethoprim/ Sulfamethoxazole followed by Piperacillin/Tazobactam (93.5%),
Meropenem (86.5%), Ampicillin (80%), Ceftriaxone (73.5%), Amoxicillin/Clavulanic Acid
(73.5%), Chloramphenicol (68.66%), Cefoperazone/Sulbactam (53.3%). Salmonella

Paratyphi A showed 0% susceptibility & 100% resistance to Ciprofloxacin.

As we had only two isolate of Salmonella enterica ssp. Enterica hence not much conclusion

can be drawn from these results.

Antibiogram of common antibiotics for all the two strains are depicted in Table 2.
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Table No. 2: AST pattern of Salmonella species

Salmonella serotype Typhi

Salmonella serotype Paratyphi

Antibiotics (n=73) A (n=15)
S (%) 1 (%) R (%) S (%) 1 (%) R (%)
Ampicillin 64(87.5%) | 3(4.20%) | 6(8.30%) | 12(80%) | 1(6.66%) | 2(13.33%)
Ciprofloxacin 0 47(64%) | 26(36%) 0 0 15(100%)
Trimethoprim/
72(98.6%) 0 1(1.4%) | 15(100%) 0 0
Sulfamethoxazole
Ceftriaxone 65(89%) | 1(1.4%) 7(9.6%) | 11(73.5%) 0 4(26.5%)
Azithromycin 43(58.5%) | 1(1.5%) | 29(40%) - - -
Ertapenem 73(100%) 0 0 15(100%) 0 0
Imipenem 72(98.6%) 0 1(1.4%) | 15(100%) 0 0
Meropenem 72(98.6%) 0 1(1.4%) | 13(86.5%) | 2(13.5%) 0
1(6.7%)
Chloramphenicol 68(95%) | 2(3.07%) | 3(4.10%) | 13(68.66%) | 1(6.7%)
SDD=1
Cefepime 72(98.6%) 0 15(100%) 0 0
(1.4%)
Amoxicillin/Clavulanic
73(100%) 0 0 11(73.5%) | 4(26.5%) 0
Acid
Piperacillin/Tazobactam | 71(97.2%) 0 2(2.8%) | 14(93.5%) 0 1(6.5%)
Cefoperazone/Sulbactam | 69(94.5%) | 3(4.10%) | 1(1.4%) 8(53.3%) | 2(13.3%) | 5(33.3%)
Colistin 67(91.7%) | 6(8.3%) 0 15(100%) 0 0
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Discussion

Salmonella Typhi and Salmonella Paratyphi A are the main pathogens responsible
for enteric fever.Changing trends of antimicrobial susceptibility pattern has been observed
throughout different geographic regions of India which mandates constant surveillance and

evaluation. (2)

The drug resistance in Enteric fever is considered one of the important factors in
the morbidity and mortality from the disease. Ceftriaxone,Azithromycinand Ciprofloxacinhave
been the main drugs used for treatment. There has been a wide variation in susceptibility to
Ceftriaxone (MIC <1 mg/ml). In our study, susceptibility to Ceftriaxone was observed to be

around 89% for Salmonella typhi. (2)

Our study has only 90 cases of typhoid fever (4.5%) out of 2045 blood samples
processed during the study period. A total of 90 isolates of S. Typhi (73), S. Paratyphi A (15)
and Salmonella enterica ssp. Enterica (2) were obtained by blood culture from suspected
cases of enteric fever and PUO, giving an overall per cent positivity of 4.5. Almost 82.20 per
cent of isolates were from paediatric population (55.40% boys and 44.60% girls). 17.80 per
cent of isolates were from adults, among adults, 62.5 per cent were male whereas 37.5 per

cent were female.

In our study out of total (90) isolates of salmonella, 22 (24.45%) isolates are
MDRO and 68 (75.55%) isolates are Non-MDRO. In Salmonella serotype Typhi (73), 14
(19.18%) isolates are MDRO and 59 (80.82%) isolates are Non-MDRO. Out of 15 isolates of
Salmonella serotype Paratyphi A, 6 (40%) isolates are MDRO and 9 (60%) isolates are Non-

MDRO. Out of 2 isolates of Salmonellaenterica ssp. Enterica, 2 (100%) isolates are MDRO.

A fairly good susceptibility pattern was observed for third generation of
Cephalosporins.Salmonella typhi shows 89% and Salmonella Paratyphi A shows

10
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73.5%susceptibility to Ceftriaxone.In study done by Charu Jain et al. [1] stated that 100% of
Salmonella typhi and 100% of Salmonella Paratyphi A isolates were reported susceptible to
Ceftriaxone.In study done by Md. Badrul Islam et al. [5] stated that 91.95% of Salmonella
typhi and 63.33% of Salmonella Paratyphi A isolates were reported susceptible to
Ceftriaxone.In study done by Anu Maharjan et al. [22] stated that 95% of Salmonella typhi and

100% of Salmonella Paratyphi A isolates were reported susceptible to Ceftriaxone.

In our study Salmonella typhi showed 58.5% susceptibilityto Azithromycin.In
study done by Charu Jain et al. [1] stated that 76.31% of Salmonella typhi isolates were
reported susceptible to Azithromycin. In study done by Md. Badrul Islam et al. [5] stated that

45.98% of Salmonella typhi isolates were reported susceptible to Azithromycin.

In our study Salmonella typhi showed 87.5% and Salmonella Paratyphi A shows
73.5%susceptibilityto Ampicillin. In study done by Charu Jain et al. [1] stated that 72.30% of
Salmonella typhi and 100% of Salmonella Paratyphi A isolates were reported susceptible to

Ampicillin.

In our study Salmonella typhi showed 100% and Salmonella Paratyphi A shows
73.5%susceptibilityto Amoxicillin/Clavulanic Acid. In study done by Md. Badrul Islam et al. [5]
stated that 81.22% of Salmonella typhi and 75.5% of Salmonella Paratyphi A isolates were

reported susceptible to Amoxicillin/Clavulanic Acid.

In our study Salmonella typhi showed 97.2% and Salmonella Paratyphi A shows
93.5% susceptibility to Piperacillin/Tazobactam. In study done by Anu Maharjan et al. [22]
stated that 95% of Salmonella typhi and 100% of Salmonella Paratyphi A isolates were
reported susceptible to Piperacillin/Tazobactam. In study done by Md. Badrul Islam et al. [5]
stated that 80.84% of Salmonella typhi and 53.33% of Salmonella Paratyphi A isolates were

reported susceptible to Piperacillin/Tazobactam.

11
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In the current study Salmonella isolates showed a decreased susceptibility towards
FQ (FLUOROQUINOLONES), especially Ciprofloxacin. As amongst Salmonella typhi
isolates, 0% susceptible, 64% intermediate &36% of them were resistant and Salmonella
Paratyphi A showed 0% susceptibility &100% Resistance to Ciprofloxacin. whereas all the
isolates of Salmonella enterica were resistant to Ciprofloxacin. In study done by Upasana
Bhumbla et al. [23] stated that 34% of Salmonella typhi and 50% of Salmonella Paratyphi A
isolates were reported susceptible to Ciprofloxacin. In study done by Charu Jain et al. [1]
stated that 29.23% of Salmonella typhi and 25% of Salmonella Paratyphi A isolates were
reported susceptible to Ciprofloxacin. In study done by Anu Maharjan et al. [22] stated that
34% of Salmonella typhi and 0% of Salmonella Paratyphi A isolates were reported
susceptible to Ciprofloxacin. Therefore, ciprofloxacin can no longer be considered to be the

keystone for treatment.

In our study Salmonella typhi showed susceptibility to Ertapenem
(100%)followed by Imipenem (98.6%), Meropenem (98.6%), Cefepime (98.6%),
Trimethoprim/ Sulfamethoxazole (98.6%), Cefoperazone/Sulbactam (94.5%) and Colistin
(91.7%).Salmonella Paratyphi A showed 100% susceptibility to Cefepime, Ertapenem,
Imipenem, Colistin and Trimethoprim/ Sulfamethoxazole followed by Meropenem (86.5%),
Cefoperazone/Sulbactam (53.3%). Results of Colistin are interpreted from the EUCAST

guidelines.

In our study AST is also done by Conventional method (Kirby-Bauer’s Disk
diffusion) for some Antibiotics like Ampicillin, Azithromycin, and Chloramphenicol because
these Antibiotics are not available in Vitek’s GN AST card (N405). Salmonella typhi showed
95% susceptibility to Chloramphenicol followed by Ampicillin(87.5%) and Azithromycin
(58.5%). Salmonella Paratyphi A showed 80%susceptibility to Ampicillin and 68.66% to
Chloramphenicol.

12
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In our study out of all Salmonella isolates two isolates of Salmonella typhi are showing

resistance to Carbapenems.

The susceptibility of the isolates to Ampicillin, ceftriaxone and azithromycin is
encouraging, as these antimicrobials are commonly used to treat Salmonella bloodstream
infections. However, the high rates of resistance to other antimicrobials emphasize the need
for ongoing antimicrobial susceptibility testing (AST) and careful selection of antimicrobials
for treatment. The use of broad-spectrum antimicrobials, such as carbapenems, should be
reserved for severe cases of Salmonella bloodstream infections, and their use should be

guided by the results of AST.

However, increasing resistance can cause difficulty in clinical management.
Therefore, AST data survey and Antimicrobial Stewardship policies are need of the hour to

control Typhoid related morbidity and mortality.

Conclusion:

This study highlights the evolving antimicrobial resistance patterns of Salmonella
typhi and Salmonellaparatyphi A, which are the primary causative agents of enteric fever. The
findings indicate a significant decline in the efficacy of ciprofloxacin, with high resistance
observed, particularly in S. paratyphi A. Conversely, third-generation cephalosporins, such as
ceftriaxone, continue to show considerable effectiveness, with 89% susceptibility in S. Typhi
and 73.5% in S. paratyphi A. Amoxicillin/Clavulanic Acid andPiperacillin/Tazobactam are
showing good susceptibility to Salmonella species so we can use it as empirical therapy and
de-escalation or escalation should be done after susceptibility report. Carbapenems could be
considered in severe cases but should be used cautiously to avoid resistance development.

Colistin is often reserved for multidrug-resistant infections, showed good efficacy against

13



260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

both S. Typhi (91.7%) and S. Paratyphi A (100%). This confirms its potential as a treatment

option for resistant infections.

The overall high rates of resistance to fluoroquinolones, combined with the
emerging resistance to last-line antibiotics, underline the need for continuous surveillance of
antimicrobial susceptibility. The study emphasizes the importance of implementing
antimicrobial stewardship programs, guided by regular susceptibility testing, to ensure the
appropriate selection of antibiotics and limit the spread of resistance. These findings call for
an urgent need to reassess treatment guidelines for enteric fever, particularly in light of the
increasing resistance to commonly used antibiotics, to minimize the impact of this disease on
public health.From this study we suggest that antibacterial treatment should be carefully
selected according to serotype and antimicrobial sensitivity results. Antimicrobial resistance

monitoring for multi-drug resistant Salmonella is still required.

REFERENCES:-

1. Charu jain, Nikita. Antimicrobial profile and prevalence of Salmonella species from
blood culture in a tertiary care hospital. Medical and health science journal 2023
Aug,07(02)

2. Col Lavan Singh, Col M.P. Cariappa. Blood culture isolates and antibiogram of
Salmonella: Experience of a tertiary care hospital. medical journal armed forces india
72 (2016) 281-284

3. Fei Gao, Zhenting Huang, Zhile Xiong, Hao Zheng (2023). Prevalence, serotype and
antimicrobial resistance profiles of children infected with Salmonella in Guangzhou,

southern China, 2016-2021. 11:1077158

14



284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

10.

11.

12.

Gupta V, Kaur H, Gupta R, Chaudhary J, Gupta M. Antibiotic Resistance among
Salmonella Isolates - A Five-year Trend. J Commun Dis. 2023;55(3):7- 13

Md. Badrul Islam, Sazzad Bin Shahid, AFM Arshedi Satar, Md. Abdullah Yusuf,
Shoriful Islam, Raihanul Islam. Prevalence and Antibiotic Resistance Pattern of
Salmonella typhi and Salmonella Paratyphi A isolated by Automated Blood Culture
System. Bangladesh Journal of Infectious Diseases. 2020 Dec,7(2):57-60

Singh L, Cariappa MP. Blood culture isolates and antibiogram of Salmonella:
Experience of a tertiary care hospital. Med J Armed Forces India. 2016 Jul;72(3):281-
4

Misra R, Prasad KN. Antimicrobial susceptibility to azithromycin among Salmonella
enterica Typhi and Paratyphi A isolates from India. J Med Microbiol. 2016
Dec;65(12):1536-1539

Mohanty S, Renuka K, Sood S, DAS BK, Kapil A. Antibiogram pattern and
seasonality of Salmonella serotypes in a North Indian tertiary care hospital. Epidemiol
Infect. 2006 Oct;134(5):961-6.

Patil N, Mule P. Susceptibility Pattern OfSalmonella typhi And Paratyphi A Isolates
To Chloramphenicol And Other Anti-Typhoid Drugs: An In Vitro Study. Infect Drug
Resist. 2019 Oct 14;12:3217-3225.

Khadka P, Thapaliya J, Thapa S. Susceptibility pattern of Salmonella enterica against
commonly prescribed antibiotics, to febrile-pediatric cases, in low-income countries.
BMC Pediatr. 2021 Jan 15;21(1):38

Popa GL, Papa MI. Salmonella spp. infection - a continuous threat worldwide. Germs.
2021 Mar 15;11(1):88-96.

Kapil Singh, Kirti Nirmal, Seema Gangar and Shukla Das. 2024. Antimicrobial

Susceptibility Profile of Salmonella enterica of the Blood Culture Isolates Amongst

15



309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

331

332

13.

14.

15.

16.

17.

18.

19.

20.

Febrile Patients: One and Half Year Hospital Based Retrospective Study.
Int.J.Curr.Microbiol. App.Sci. 13(5): 102-108.

CLSI. Performance Standards for Antimicrobial Susceptibility Testing. 32nd ed. CLSI
supplement M100. Clinical and Laboratory Standards Institute; 2022.

Dutta S, Das S, Mitra U, Jain P, Roy I, Ganguly S S, Ray U, Dutta P, Paul D K.
Antimicrobial resistance, virulence profiles and molecular subtypes of Salmonella
enterica serovars typhi and paratyphi A blood isolates from Kolkata, India during
2009-2013. PL0S One. 2014;9(8):e101347.

Gupta V, Singla N, Bansal N, Kaistha N, Chander J. Trends in the antibiotic resistance
patterns of enteric fever isolates — a three year report from a tertiary care centre.
Malays J Med Sci. 2013;20(4):71-5.

Gupta V. Department of Microbiology, Dayanand Medical College and Hospital,
Ludhiana, Punjab, India., Antibiotic Resistance among Salmonella Isolates - A Five-
year Trend. JCD. 2023 Dec 6;55(03):7-13.

Krishna S, Desai S, Anjana V K, Paranthaaman R G. Typhidot (IgM) as a reliable and
rapid diagnostic test for typhoid fever. Ann Tropical Med Public Health 2011;4:42.
Malini A, Barathy C, Madhusudan N S, Johnson C. Clinical and microbiological
profile of enteric fever among pediatric patients in a tertiary care centre in South
India: a cross-sectional study. J Clin Sci. 2020;17:74-9

Pang T, Bhutta Z A, Finlay B B, Altwegg M. Typhoid fever and other salmonellosis: a
continuing challenge. Trends Microbiol. 1995;3(7): 253-5.

Taneja J, Khatter S, Paul M, Pandey A, Kaur I. Antimicrobial resistance in typhoidal
Salmonella in a tertiary care teaching centre in north India. J Commun Dis.

2021;53(1):1-4.

16



333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

350

351

352

353

354

355

356

21.

22.

23.

24,

25.

Threlfall E J, Ward L R, Rowe B, Raghupathi S, Chandrasekaran V, Vandepitte J,
Lemmens P. Widespread occurrence of multiple drug-resistant Salmonella typhi in

India. Eur J Clin Microbiol Infect Dis. 1992;11(11):990-3.

Maharjan, A.; Dhungel, B.; Bastola, A.; Thapa Shrestha, U.; Adhikari, N.; Banjara,
M.R.; Lekhak, B.; Ghimire, P.; Rijal, K.R. Antimicrobial Susceptibility Pattern of
Salmonella spp. Isolated from Enteric Fever Patients in Nepal. Infect. Dis. Rep. 2021,

13, 388-400.

Bhumbla U, Chaturvedi P, Jain S. Prevalence of Salmonella typhi in among febrile
patients in a tertiary care hospital of South West Rajasthan. J Family Med Prim Care

2022;11:2852-5.

Sohana Akter Mina, Md Zahid Hasan, A. K. M. Zakir Hossain, Anupam Barua, Md

Rashed Mirjada, and A. M. Masudul Azad Chowdhury. The Prevalence of Multi-Drug

ResistantSalmonella typhi Isolated From Blood Sample.

Monica Cheesbrough, District laboratory practice in Tropical countries, Second

Edition, Cambridge university press.

17



357

358

359

360

361

362

363

364

365

366

367

368

369

370

371

372

373

18



