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TYPHOID FEVER

More than 25 million new cases each year around the world

In Asia, Africa and Latin America (i.e., Mexico, Chile and Peru,) the 

incidence was 100-200 cases x 105  in the 80`s

In developed countries, sewage systems reduced cases of tiphoid fever 

between 1930-1940

In the USA, the role of travelers is important and has been clearly 

established

In the late 60ôs, 33% of cases were imported; in 1984 was 73%

The estimated incidence by country for American tourists could be as 

high as 60-173 per 106 travelers to Chile, India, Pakistan or Peru

(Information: 1980-1990)
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TYPHOID FEVER IN ASIA

ÅThe greatest burden of diseases in children 

and young adults in low and middle income 

countries

ÅNow 50% of the cases are S Paratyphi A

ÅGrowing problem is resistant pattern 

include fluorquinolones

ÅEpidemiological studies show different 

pattern in febrile cases and complications
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TYPHOID FEVER IN AFRICA

ÅUsually is more common S enterica 

serotypes enteritidis and typhimurium,

Åthan S Typhi or paratyphi

ÅOutbreaks of typhoid fever with bowel 

perforation is well describe

ÅS paratyphi A is not as common as ASIA 

where produce  50% of cases of typhoid

ÅJ Crump Clin Inf Dis 2010;50:241

ÅE Mweu Trop Med Int Health2008;13:1
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DEATH IN AMERICA BECAUSE OF TYPHOID FEVER

IN 80´s

ÅMexico 1008

ÅPeru 563

ÅEl Salvador 301

ÅGuatemala 222

ÅColombia 196

ÅEcuador 126

ÅBrazil 125  
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Typhoid Fever in Latin America

ÅTwo recent outbreaks in Haitì, the last one in 2004 
with more than 60 deaths during 3 weeks

ÅSince 2003, two outbreaks in jails, in Venezuela

ÅIn 2007, an outbreak in Jujuy (Argentina) 

ÅS typhi in Latinamerica was reduce as effect of 
control of Cholera and the increase of water and 
sewage systems.all strains are sensitive to standard 
drugs 
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TYPHOID FEVER

Volunteers    Disease   Incubation

(Days)

103 S.typhi 14 0% ----

105S.typhi          116               28%         9.0

107 S.typhi          32                50%         7.5

109 S.typhi 42 95%         5.0
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TYPHOID FEVER:  PATHOGENESIS

S. typhi penetrates primarily in terminal ileum (Peyer 

patches):  Reaching the lamina propria are able to enter the 

lymphatic circulation and were localized in liver, spleen and 

nodes (Phase I:  bacteremia and/or endotoxemia)

Then, Phase II:  Localization and/or complications

ÅBowel perforation

ÅGastrointestinal bleeding

ÅñTyphoid statusò

ÅHepatitis

ÅPneumonitis/Perforation
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NATURAL HISTORY OF TYPHOID FEVER

Å In the pre-antibiotic era, typhoid fever presented high fever, malaise and 

headache

ÅBetween weeks 2 and 3, 30-60% developed complications:  

gastrointestinal bleeding, myocarditis, or central nervous system 

involvement

Å15% of patients died

ÅDuring weeks 3-4, defervescent fever by lysis

Å By week 5,  recovered

Å In the following 8 weeks, relapse in 5-10%

Å In the following year, 1-5% of the patients became chronic and 

asymptomatic carriers
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TYPHOID FEVER:  CLINICAL PATTERNS

ÅFever: more commonly at nights

ÅHeadache

ÅNo sweating

ÅAbdominal pain

ÅDiarrhea           Constipation

ÅSleeping disorders

-Insomnia in adults

-Hypersomnia in children
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TYPHOID FEVER:  CLINICAL PATTERNS

ÅFever  

ÅDissociation pulse rate - fever

(i.e. pulse rate 80 bits per min. and temp. 40ºC)

ÅñRose spotsò

ÅAbdominal pain

ÅHepatomegaly

ÅñTyphoid statusò
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TYPHOID FEVER:  COMPLICATIONS

2nd-3rd week

ÅñHepatitisò  

ÅPneumonitis (children and young adults)

ÅBowel perforation (terminal ileon)

ÅGastro-intestinal bleeding (from ileon)

ÅMeningoencephalitis

(Indonesia/India) = poor prognosis
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TYPHOID FEVER:  LABORATORY

ÅLeukopenia

(leukocytosis is rare: bowel perforation)

ÅLeft shift

ÅDecreased eosinophils or absence of eosinophils 

ÅMild       liver enzymes
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TYPHOID FEVER

DIAGNOSIS

Widal Test (Differences between endemic and not endemic)

Blood cultures (60%-70%)

Stools cultures (30%-70%)

Bone marrow (75%-95%)

Bileculture (50%-75%)
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TREATMENT OF TYPHOID FEVER

Chloramphenicol has been highly and consistently efficacious

However, chloramphenicol does not reduce the transitory carrier 

state or the relapse rate (5-10%)

Chloramphenicol does not prevent chronic carriage

Problems associated with chloramphenicol:

Hematologic side effects (anemia, leukopenia, and rarely, 

bone marrow aplasia

S. typhistrains resistant to chloramphenicol (or multi-resistant)
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TREATMENT OF TYPHOID FEVER

With chloramphenicol, mortality decreased to approximately 1%, 

the rate of complications was significantly reduced

Patients treated adequately during the first week produced 

mortality reduction to zero and complications were infrequent

United States

Mortality was significantly higher for domestically 

acquired typhoid (2.5%) than for that acquired abroad (0.5%) 

(p=.0002)

Mortality was greater for persons older than 50 years (8.0%) than for those 

younger than 50 (0.4%) (p<.0001) but was 27.6% in persons older than 80 

years
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TYPHOID FEVER ïUSA

IncreasingRole of Foreign Travelers

I.  Domestic acquired     2.5%

Foreign acquired        0.5%    p= 0.0002

II. Age 

<50 years old;             0.4%

>50 years old:             8.0%   p=0.0001

Ryan C. Rev Inf Dis 1989;11:1



The Gorgas CourseTHE UNIVERSITY OF

ALABAMA AT BIRMINGHAM
Universidad Peruana

Cayetano Heredia

TREATMENT OF TYPHOID FEVER

Other first-line drugs against typhoid fever are:

Amoxicillin (or ampicillin)

Trimethoprim-sulfamethoxazole (TMP-SMX)

Same rate of cure

Fewer side effects

Do not reduce the rate of relapse or transitory and/or 

chronic carrier states
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TREATMENT OF TYPHOID FEVER

3rd. generation of cephalosporins

ÅCeftrixone

ÅCefoperazone

Effective at 7 days, but do not reduce the 

relapse rate or transitory carrier state.  Failure is 

5%-15%

ÅAztreonam

IV only useful in children but not in adults
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FECAL CONCENTRATIONS OF QUINOLONES

Oral dose, drug Fecal concentrations 

400mg. norfloxacin 207-2716ug/g stools 

500mg. ciprofloxacin 185-2200ug/g stools 

 

 

400mg. exonacin 100-500ug/g stools 

400mg. lomefloxacin 100-350ug/g stools 
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GASTROINTESTINAL SECRETION OF

CIPROFLOXACIN

10% of Ciprofloxacin IV is excreted by GI mucosa

Amer J Med 1989; 87:  5A:62S
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CIPRO-CAF

PATIENT OUTCOME BY 

TREATMENT GROUP

CIPRO (48)            CAF (49)

CURE 46 (96%)                      48 (98%)

FAILURE                                             1  GI 0
BLEEDING  

ADVERSE

REACTION 1 RASH                                                    1 LEUCOPENIA

RELAPSE                                          0                                          43 BACTER.

1 CLINICAL
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TYPHOID FEVER

BLOOD MICROBIOLOGY

BY TREATMENT GROUP

CIPRO CAF

BASELINE 25 (100%) 28 (100%)

DAY 1 0 9 (32.1%)

DAY 2 0 3 (10.7%)

DAY 3 0 1  (3.6%)

DAY 4 0 2  (7.1%)

DAY 5 0 0

p =0.006
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TYPHOID FEVER

STOOL MICROBIOLOGY

BY TREATMENT GROUP

CIPRO CAF

BASELINE 12 13

DAY 1 4 10

DAY 2 1 8

DAY 3 0 6

DAY 4 0 4

DAY 5 0 1

p < 0.05
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CIPRO-CAF

PATIENT OUTCOME BY 

TREATMENT GROUP

BACTERIOLOGICAL       CIPRO (46)            CAF (49)

ASSESMENT

ERADICATION (EARLY 44                                37

AND COMPLETE)

ERADICATION (LATE 2                                12

AND COMPLETE)

p < 0.05
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REASONS FOR THE USE OF QUINOLONES IN THE

TREATMENT OF TYPHOID FEVER

ÅExcellent in vitro activity against S. typhi and S. paratyphi

ÅIn vitro and in vivo activity against multiresistant S. typhi

ÅHigh concentrations in intestine and stools.  Some, such

as ciprofloxacin, have intestinal secretions

ÅHigh rate of cure (>95%)

ÅReduction of the treatment time to 10 days (even 7 days)
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REASONS FOR THE USE OF QUINOLONES IN 

THE TREATMENT OF TYPHOID FEVER

ÅEarly negative faecal excretion to Salmonella

ÅDecrease in the relapse rate (near to 0% in most studies)

ÅAvoid transitory and chronic S. typhicarriers

ÅFew side effects and good tolerance (only 2 tabs/day)

ÅRapid bacterial activity against S. typhiand rapidly kills S. typhiin  

comparison with other antibiotics (CAF, amoxicillin, TMP-SMX)
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POSSIBLE BENEFITS OF QUINOLONES IN 

TYPHOID FEVER

Reduction of family and/or community spread

Reduction of chronic carriage

Reduction in the cost of the management of 

typhoid  as public health problem (because of 1 

and 2, above)

Reduction of risk of gallbladder cancer because of 

reduction in chronic carriage
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TYPHOID FEVER IN THE USA

1985 - 1994

Travel associated typhoid fever is preventable

ÅRoutine precautions in food and beverages abroad

ÅVaccination (only 3% of the cases received 

vaccination; none of the 10 patients who died were 

vaccinated)

ÅThe reduction of typhoid incidence among US 

travelers since 1991 could be associated to the use 

of oral Ty21 vaccine (licensed in 1991 in the 

USA)
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TYPHOID FEVER IN NEW YORK

1980-1990

Å479 cases and 67% were travel related (63-
80% in the last years)

ÅHigher risk travels : Southeast Asia 

ÅCase-Fatality: 1.5%

ÅRecommend vaccine use in travelers  to 
hyper-endemic areas

Matthew JJ. Arch Int Med 1994;154:1713
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TYPHOID FEVER AT A RESORT

HOTEL IN NEW YORK

Ý 67 cases among guests

- 43 proven cases (isolation of S. typhi)

- 24 probable cases (history and serology)

Ý 2 cases among hotel employees

Ý Hospitalized: 21 cases (=30%)

2(3%) bowel perforation
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Cont.

ÝCase-control study showed risk was  
consumption of orange juice (OR=5.6; 1.1-
54.7)

ÝSource

Asymptomatic food worker handling 
orange juice was a chronic asymptomatic 
S. typhi carrier.

Birkhead GS., et al. JID 1993;167:1228
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S. typhiMULTI -DRUG RESISTANT

Defined as R to: Chloramphenicol

Amoxicillin

TMP-SMX

ÅIndia

ÅPakistan

ÅVietnam

ÅChina

ÅSouth Africa

ÅEgypt
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S. typhi MULTI -DRUG RESISTANT IN THE USA

Å293 cases (81% were associated with travel)

Å24% resistant to one drug

Å17% were multi-drug resistance

Å(India, Pakistan, Bangladesh, Vietnam and 

Haiti)

Å7% demonstrated reduced 
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S. typhiïMULTIDRUG RESISTANT

(Recently R-to Cipro) 

ALTERNATIVE THERAPY

Azythromacin x 10 days
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TYPHOID FEVER - SEVERE

Use of steroids (Double-blind)

 Died Mortality  

 

Placebo (n=18) 10 55.6% 

 

Dexametasone (n=20) 2 10.0% 

 

 

 p < 0.003  
 

 

NEJM 1984; 310:  82.
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Typhoid Fever

Bowel perforation:

Ç Terminal ileum.  

Usually: One perforation in the last  20cm 

of ileum. 

Occasionally: 2 or more perforation.

Treatment: Surgical procedure

- Closure  of the ulcer

- Resection of the ileum
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GI bleeding

Lesion = ulcers in terminal ileum

1. Medical care

2. By exception surgical treatment

- Resection of terminal ileum

- Resection of area with ulcer

3. Massive hemorrhage (>4 lt. in 12 hours.)

- Extensive surgery.

- Ilectomy and right hemicolectomy

Typhoid Fever
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TYPHOID FEVER AND AIDS IN ENDEMIC AREAS

8 patients from a total of 117

ÅRisk:  25 times higher

Å4 patients with HIV (Stadium II - III)

Normal clinical course; no relapse

Å4 patients with AIDS

Diarrhea or colitis

2/4 relapse

ÅAll with negative agglutinations

Arch Int Med 1991; 151:  381.
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TYPHOID FEVER AND AIDS

ÅPatients in Stage II - III: Classic pattern and no relapses

ÅPatients with AIDS

FSevere diarrhea

FRelapses

ÅRecommendations:  Ciprofloxacin

Gotuzzo.  Arch Int Med 1991; 151:  381.
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CHRONIC CARRIAGE OF 

S. typhi  or S. paratyphi

Person who excretes S. typhiin bile and/or stools for more than 12 

months

Chronic Carrier State is the uniquereservoir of the disease

Diagnostic Procedures:

Bile cultures

Stools in series

Vi antigen test in serum

Factors associated:

Age

Sex (women predominates)

Concurrent gallbladder disease

In Egypt:

Bladder carriers in association with schistosomiasis
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CHRONIC CARRIER STATE

Standard Treatment

Amoxicillin in high doses (6-8 g/d for 4 weeks)

Cure rate = 40-60%

High relapse rate (especially with gallbladder disease)

Low compliance

Treatment of Choice

Fluorquinolones

Low MIC90

Good concentration in bile and stools

Clinical experience
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QUINOLONES IN THE TREATMENT OF CHRONIC 

CARRIERS OF TYPHOID FEVER


