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Typhoid Fever

Typhoid fever is an acute generalized infection of the:

* Mononuclear phagocyte system
* Intestinal lymphoid tissue
* Gallbladder caused by Salmonella enterica serovar Typhi.

From: Plotkin's Vaccines (Seventh Edition), 2018
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Salmonella

Gram-negative motile, nonsporulating, straight-rod bacteria. Homprige
Intracellular facultative pathogens

S. typhi and Salmonella paratyphi A, B, and C causes typhoid or
paratyphoid

Salmonellosis-causing serotypes are isolated from humans and
animals, including livestock.

Food poisoning is caused mostly by Serotypes
e Salmonella Typhimurium
* Salmonella enteritidis )
Cell-Surface Appendages of a Bacterial Cell
e Salmonella Newport
Salmonella Heidelberg
Salmonella Cholerasuis

Salmonella Dublin

https://emedicine.medscape.com/article/228174-overview
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Typhoid incidence
estimates among
population-based
studies in Asia, 1954-
2018.

Gray shading indicates 100-500 per
100 000 per year.
Cl, confidence interval.

Country, year(s) [reference]

pre-2000

India, 1974 [47]
Indonesia, 1986-89 [63]
Nepal, 1986-87 [44]
China, 1994-95 [70]
India, 1995-96 [64]
Vietnam, 1995-96 [55]
China, 1995-96 [71]
Vietnam, 1998-00 [54]
Pakistan, 1999-01 [62]

pre-2000 subgroup
Q =534.51, P = .00, /2 = 99%

2000-2013
Bangladesh, 2000-01 [46]
China, 2001-04 [59]
Indonesia, 2001-03 [61]
Pakistan, 2002-04 [59]
Vietnam, 2002-03 [59]
India, 2003-04 [59]
Pakistan, 2003-07 [11]
India, 2004 [67]

India, 2004-06 [66]
Pakistan, 2007-08 [60]
India, 2012-13 [15]

2000-2013 subgroup
Q=535.99, P = .00, /12 = 98%

Overall
Q=1097.61, P = .00, /% = 98%

Clin Infect Dis, Volume 68, Issue Supplement_2, 15 March 2019, Pages S105-S116,

https://doi.org/10.1093/cid/ciy1094
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987.4 (772.6 - 1228.0)
810.3 (645.6 - 993.4)
654.7 (410.2 - 954.2)
59.4 (37.8-85.8)

976.1 (749.9 - 1231.5)
197.7 (149.1 - 253.0)
22.0 (12.0-35.0)

375.3 (229.9 - 554.9)
168.0 (124.0 - 218.5)

374.8 (160.8 - 632.9)

394.9 (291.7 - 513.5)
15.3 (8.4-24.2)

69.0 (56.7-82.4)
2258 (182.5-273.7)
19.7 (11.2-30.4)
2142 (177.9 - 254.0)
201.3 (148.6-261.8)
157.1 (127.1-190.4)
265.2 (214.7 - 320.9)
405.2 (228.2-630.4)
1279.1 (621.3 - 2154.7)

190.5 (110.3 - 288.9)

267.6 (182.8 - 368.2)



https://doi.org/10.1093/cid/ciy1094

How |t Causes Disease

The Vi antigen of S typhi is important in preventing antibody-mediated opsonization and
complement-mediated lysis

Through the induction of cytokine release and via mononuclear cell migration, S typhi organisms
spread through the reticuloendothelial system, mainly to the liver, spleen, and bone marrow.

Within 14 days, the bacteria appear in the bloodstream, facilitating secondary metastatic foci
(eg, splenic abscess, endocarditis).




Humans are the Reservoir

* Defined as the habitat in which the agent normally lives, grows, and multiplies)
of Salmonella Typhi.

* Salmonella Typhi has a limited capacity to multiply outside of the human host,
but it may survive for extended periods in the environment

* The case fatality risk of typhoid fever was approximately 10%—30% in the pre-
antimicrobial era. With effective antimicrobials, the case fatality risk is usually

<1%.

Crump JA. Progress in typhoid fever epidemiology. Clinical Infectious Diseases. 2019 Feb 15;68(Supplement_1):S4-9.




Portal of Exit, Route of Infection, and Source

Transmission is indirect

Feces represent the major portal of exit of Salmonella typhi, although shedding in urine
has also been documented

Salmonella typhi may be shed in the stool or urine during and following both clinical and
subclinical acute infection.

Shedding may be temporary or chronic.
* Temporary shedding may be acute or convalescent

* A convalescent carrier sheds Salmonella Typhi for 23—12 months after the onset of acute illness.
* A chronic carrier sheds typhoid bacilli for >12 months after the onset of acute illness.

Chronic carriers are known to be a major source of domestically acquired Salmonella
typhi infections in countries with low typhoid incidence

Crump JA. Progress in typhoid fever epidemiology. Clinical Infectious Diseases. 2019 Feb 15;68(Supplement_1):S4-9.




Disease Transmission, and Inoculum?

* Hygeine

* The portal of entry for Salmonella Typhi infection is the mouth,
usually through ingestion of fecally contaminated water or food.

Infection occurs in a susceptible human host.

* Large inoculums are also associated with higher rates of iliness and

shorter incubation periods.
* In general, about 10° bacterial cells are needed to cause infection.

* Low gastric acidity can decrease the infective dose to 103 cells,

* Prior vaccination can increase the number to 10° cells.

Crump JA. Progress in typhoid fever epidemiology. Clinical Infectious Diseases. 2019 Feb 15;68(Supplement_1):S4-9.




Pathogenesis
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https://www.researchgate.net/publication/227856739_Salmonella_enterica_serovars_Typhimurium_and_Typhi_as_model_organisms/figures?lo=1




Clinical Presentations; History and Examination

Nontyphoidal enterocolitis  ® Nontyphoidal focal disease

* Symtoms

e Kidney

e Acute onset of fever
* Acute abdominal pain * Brain
e Acute diarrhea e Bone

* Nausea, sometimes vomiting. o etc

* The onset of disease symptoms
occurs 6-72 hours (usually 12-36
hours) after ingestion of Salmonella,
and illness lasts 2—7 days.




SYMPTOMS OF TYPHOID ——

HEADACHE

HIGH FEVER ®
—‘

DRY COUGH
o————

RASHES WEAKNESS
- — e

Weakness and fatigue
we b :\\ ® Loss of appetite, weight loss
o0 360

STOMACH PAIN
o— "

e

CONSTIPATION




Incubation period of 10-14 days

Typhoid fever Signs

Fever

Prolonged low-grade fever
Relative bradycardia
Splenomegaly




The Pattern of
Typhoid Fever

Temperature curve from a case of
typhoid fever, the first nine days there
was no fever but widen daily
fluctuation. On the tenth day, the fever
started.

The fever may progress in a stepwise
manner to become persistent and high
grade by the end of the second week.

If left untreated, it can last up to 4
weeks, then return to a normal
temperature.

https://amboceptor.wordpress.com/tag/typhoid/
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Differential Diagnoses

 Campylobacter Infections

* Cryptosporidiosis

e Cyclospora Infection (Cyclosporiasis)
 Escherichia coli (E. coli) Infections

e Listeria Monocytogenes Infection (Listeriosis)
* Shigellosis

* Vibrio Infections

e Yersinia Enterocolitica




Frequency and Prevalence a of Specific Typhoid Fever Complications Reported From
a Meta-analysis (1990-2018)

In 10%—15% of hospitalized patients

27% (95% CI, 21%—32%) of all blood culture-confirmed typhoid fever cases resulting in complications

Bone marrow suppression

Perforation
Hypothermia

Hemorrhage Pleural effusion

. Paralytic lleus
Pneumonia
Psychosis

AKI SIADH

Encephalopathy Stupor, Coma

Seizure
Hepatitis Sepsis Syndrome

Secondary infections

Myocarditis

Carrier status

Osteomyelitis Persistent Sa/monella infection can lead to the development of other
severe diseases such as inflammatory bowel disease (IBD) and cancer.

Sever anemia Infective aortitis, which is characterized by high morbidity and
mortality.

Meningitis * Other Organs abscesses

Clin Infect Dis, Volume 69, Issue Supplement_6, 15 November 2019, Pages S435-5448, https://doi.org/10.1093/cid/ciz477

The content of this slide may be subject to copyright: please see the slide notes for details.



https://doi.org/10.1093/cid/ciz477

Frequency (pooled across the studies reporting the complications and iliness
duration at hospitalization) of typhoid fever complications (1990-2018).

Acute kidney injury -O 310/_ 0%

Cholecystitis  aaam 3.4%

Encephalopathy 3'4/0— 18.0%

0,
Gastrointestinal bleeding | — 0%

0
Hepatitis _5'1 s 10.9%

0
Intestinal perforation &'4/1(’_5%

” 2.0%
Myocarditis  p— 3 9%

: 0.9%
Pneumonia mm 1 0%

. 3.8%
Psychosis  pmm 3 9%

DDA<10 mDDA=210
DDA, mean/median illness duration at hospitalization.

Clin Infect Dis, Volume 69, Issue Supplement_6, 15 November 2019, Pages S435-5448,
https://doi.org/10.1093/cid/ciz477



https://doi.org/10.1093/cid/ciz477

Workup?

* Analysis

* Cultures

 PCR??

* Imaging

* Endoscopy

 Serological tests (Wida%st)




Medical Management

Depends on:

* Typhoid (enteric) fever (Ciprofloxacin, Azithromycin, Ceftriaxone,

* Nontyphoidal focal disease (Kidney, brain ... etc)
* The Usual Typhoid treatment

e Certain world Parts has Extensively Drug-Resistant Typhoid Fever




Management

Nontyphoidal enterocolitis or Salmonella
enterocolitis

1-
-
3-




Surgical Management

* Gall bladder

* Bone

* Heart

* Bowel

* Splenic Abscess

 Soft-tissue abscess formation




Prevention?

1. Safe hygiene practice

1. Wash green food before eating
2. Wash hands
3. Travel to an endemic area, cooked or canned food

2. Vaccination




Prevention

Typhoid Vaccines Available

Abbreviated vaccine How long to complete
name (brand name, Number of immunization before Minimum age Booster
manufacturer) How given doses recommended | When taken travel for vaccination needed

Ty21a (Vivotif, Swiss 1 capsule by 4 Every other day 1 week 6 years Every 5 years
PaxVax) mouth

VIiCPS (Typhim Vi, Injection Once 2 weeks 2 years Every 2 years
Sanofi Pasteur)

* Oral vaccine: Can be given to people at least 6 years old. It consists of four pills taken every other day and should be finished at least 1
week before travel.

* Injectable vaccine: Can be given to people at least 2 years old and should be given at least 2 weeks before travel.
* Typhoid vaccines are not 100% effective.

cdc.gov/typhoid-fever/typhoid-vaccination.html




The most important in Prevention is

* Hand Hygiene
* Food Hygiene




