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Introduction

* Salmonellae are motile gram-negative bacilli
* Typhoidal Salmonella

S. typhi

S. paratyphi
* Nontyphoidal Salmonella

All other serotypes



Epidemiology

South-central Asia, Southeast Asia, and Southern Africa

regions with high incidence
More than 100 cases/100,000 person/year

Contrary to USA 200-300 cases/year

Nontyphoidal salmonellae are a major cause of diarrhea
The global burden 94 million cases/year

155,000 deaths yearly



Clinical manifestations

Gastroenteritis

Enteric fever

Bacteremia and endovascular infection
Focal infection, eg. osteomyelitis or abscess

Asymptomatic chronic carrier state



Classic presentation
(Enteric fever in untreated individuals)

* First week:
— Rising ("stepwise") fever and bacteremia
— Chills are typical, frank rigors are rare
— Relative bradycardia or pulse-temperature dissociation

* Second week:
— Abdominal pain
— Rose spots

* Third week:
— Hepatosplenomegaly
— Intestinal bleeding
— Perforation
— Secondary bacteremia and peritonitis
— Septic shock or an altered level of consciousness



Nontyphoidal Salmonella

* One percent of nontyphoidal Salmonella result in bacteremia

* Risk factors of bacteremia
Salmonella serotype
Geographic location
Time of the year

Host factors



Host factors predispose to severe infection

* Impaired cell-mediated Extremes of age
immunity — Neonates

— AIDS — Elderly

- U:ﬁ of Corticostergidlstor Decreased gastric acidity
Other Immunomodutatory — Antacids or suppression of

E/]gelr‘]ts acid secretion
|_ ?'833”;\’ . — Achlorhydria
mpaired phagocytic « Altered intestinal function
function

— Inflammatory bowel disease

— Hemoglobinopathies — Prior antibiotic therapy

— Chronic granulomatous
disease

— Malaria
— Histoplasmosis
— Schistosomiasis



Salmonella sepsis

* Potentially life-threatening, whole-body

inflammatory response

* Recurrent Salmonella septicemia AIDS-

defining condition



Sepsis syndromes

e Early sepsis
* Sepsis

* Septic shock
* MODS

* SIRS



Calculator

Sequential Organ Failure Assessment:

SOFA score in adults

Vincent JL, de Mendonca A, Cantraine F, et al. Use of the SOFA score to assess the
incidence of organ dysfunction/failure in intensive care units: results of a multicenter,
prospective study. Working group on "sepsis-related problems" of the European
Society of Intensive Care Medicine. Crit Care Med. 1998 Nov;26(11):1793-800.



Investigations

e Culture - Blood cultures positive 50-70%
* Limitations of serology

* Culture-independent diagnostic tests

ELISA/PCR: Not much helpful



Treatment

Antibiotics

Adjunctive corticosteroids for severe infection
Chronic carriage

Relapse

Sepsis



Treatment

Antibiotic options
Ciprofloxacin
Ofloxacin
Ceftriaxone
Cefotaxime
Cefixime
Azithromycin
Meropenem

* Importance of adequate dose and duration is
paramount



Treatment
Adjunctive corticosteroids for severe infection

 Dexamethasone 3 mg/kg followed by 1 mg/kg every

6 hours for a total of 48 hours

e Delirium, obtundation, stupor, coma or shock



Treatment
Chronic carriage

* Fluoroquinolone therapy
e Ciprofloxacin 500 to 750 mg orally twice daily
» Ofloxacin 400 mg orally twice daily

 For four weeks



Treatment
Relapse

* Typically occurs within two to three weeks
» Additional course of antibiotics: susceptibility
* Usually same susceptibility pattern as the initial infection

* Alonger treatment course with a third-generation

cephalosporin is also reasonable.



Treatment
Sepsis

Securing the airway
Correcting hypoxemia
Establishing vascular access
Fluids (30mL/kg) first three hours
Broad spectrum antibiotics
Corticosteroids
Vasopressors



Antimicrobial resistance

* Multidrug resistance
— Ampicillin
— Trimethoprim-sulfamethoxazole
— Chloramphenicol

* Fluoroquinolone nonsusceptibility
* Extensively drug-resistant typhoid



Multidrug Resistance S. Typhi

 Bangladesh, Vietham, and Cambodia, MDR isolates
account for the vast majority of S. Typhi

* Chiou CS, Lauderdale TL, Phung DC, et al. Antimicrobial resistance in Salmonella
enterica Serovar Typhi isolates from Bangladesh, Indonesia, Taiwan, and Vietnam.
Antimicrob Agents Chemother. 2014;58(11):6501-7.



Fluoroquinolone nonsusceptibility

* In many parts of South Asia, the majority of S. Typhi isolated
among clinical cases is nonsusceptible to fluoroquinolones

* Arandomized trial in Nepal comparing ceftriaxone with
gatifloxacin, had to be terminated early due to high rates of
treatment failure in the gatifloxacin arm

* Fluoroquinolone-nonsusceptibility appears less common in
other parts of the world

 Al-Emran HM, Eibach D, Krumkamp R, et al. A Multicountry Molecular Analysis of
Salmonella enterica Serovar Typhi With Reduced Susceptibility to Ciprofloxacin in
Sub-Saharan Africa. Clin Infect Dis. 2016;62 Supp! 1(Supp! 1):542-6.



Extensively drug-resistant typhoid

* A large outbreak of typhoid fever started in Pakistan
in 2016

* Strain resistant to:
Chloramphenicol
Ampicillin,
Trimethoprim-sulfamethoxazole,
Fluoroquinolones
Third-generation cephalosporins

 Klemm EJ, Shakoor S, Page AJ, et al. Emergence of an Extensively Drug-Resistant
Salmonella enterica Serovar Typhi Clone Harboring a Promiscuous Plasmid
Encoding Resistance to Fluoroquinolones and Third-Generation Cephalosporins.
MBio. 2018;9(1):e00105-18. Published 2018 Feb 20. doi:10.1128/mBio0.00105-18



Data from unpublished study

Distribution of Different Etiological Pattern of the Diseases

Disease Number Percent
Pyogenic meningitis 16 32
Encephalitis 12 24
Cerebral malaria 10 20
Coma vigil 07 14
Tubercular meningitis 05 10
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