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TD: Clinical
• onset: 1/3 in 1st 2 wks.
• 4-5 loose stools over 4-5 days (85%)
• fever 10%, bloody stool 15%
• sequelae: 

40%  modify activities
20% confined to bed
1% hospitalized
8-15% diarrhea > 1 wk
2% chronic diarrhea > 1 mo.



Etiology of Travellers’ Diarrhea
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TD:  High risk/increased susceptibility

• small children, young adults
• hypochlorhydria (esp. PPIs.)

(Sucralfate - antibacterial properties)
• immunodeficiency (IgA, AIDS etc.)
• blood group O (V. cholera, S. sonnei)
• Private homes > hotels > street vendors



“Travellers’ Diarrhea will always be a 
problem as long as travellers are in a 
position to eat other people’s stool”

David Hamlet Shlim 1995



Do travellers adhere to food 
and water precautions?

NOT a Chance!
97% of travellers make a 
food and water ‘faux pas’
within 72 hours of arrival

Kozicki, Int. J. Eidem.198514;169-72





N=10,000
JAMA1983;249:1176-80

“No correlation between the
types of food selected and

the risk of acquiring TD”…Shlim





Agents for prevention of TD
Agent     Efficacy

Activated charcoal     none
Probiotics:

lactobacillus   gg 39-47%
Saccharomyces boulardii 0-60%

BSS        65%
Antibiotics     > 90%

Ansdell,  MCNA  1999;83:945-73   CID 2002; 34:628–33  CID 2008 46 suppl 2:S96



Antibiotics for Prevention of TD (< 1 mo.)

Drug                          Dose/d  (+2 d)
ciprofloxacin     500 mg
levofloxacin 500 mg
ofloxacin 300 mg
moxifloxacin 400 mg
azithromycin 250 mg
rifaximin 200 mg 



Rifaximin (Xifaxan)
• rifampicin relative
• inhibition of RNA synthesis
• broad spectrum gm +/-, aerobes,     

anaerobes
• < 1% oral dose absorbed
• high MIC90 16 - 64 μg/ml
• stool concentration ~ 250 x MIC’s



Ann Int Med.2005;142:805

200 mg daily: 75% protection



Campylobacter - Percent resistance to 
Cipro and azithromycin in Thailand
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Emerg Infect Dis. 2003 9:404-5. 



Priorities for antibiotic prophylaxis?

• The risk averse traveller
• Underlying disease: IDDM, CRF,IBD
• Antacid use (H2 blockers, PPI) 
• Repeatedly ill traveller
• Athletes
• Your bank manager



TD:  Symptomatic Rx

Oral rehydration: WHO, gastrolyte, pedialyte
BSS: (Pepto-Bismol) 1 oz. (30 cc) or 2 tabs q 

1/2 hr x 8 doses
loperamide: (imodium) 4 mg; 2 mg after each 

BM → 16 mg/d (8 tabs)
opiate: (lomotil) 2 tabs tid



Clinical Infectious Diseases 2008; 47:1007–14



Loperamide plus antibiotics for TD: 
OR of clinical cure @48hrs

Clinical Infectious Diseases 2008; 47:1007–14



Antibiotics for self-treatment of TD
Drug                     Single dose **                 Multiple

(mg)  (mg x 3 
days)

levofloxacin 500     500 Qd
ciprofloxacin     750      500 bid
ofloxacin 400      200 bid
moxifloxacin 400                           400 Qd
azithromycin 1000      500 Qd
cefixime 400      400 Qd
rifaximin - 200  tid
** +/- loperamide



Clinical Infectious Diseases 2007; 44:338–46

1000 mg dose azithromycin more 
effective than 3 days of 
azithromycin or levofloxacin



176 US Students in Mexico..single dose :
500 mg azithromycin plus loperamide (8h)

more effective than 1000 mg azithro (20h) or 
500 mg azithro alone (16h) 

JTM 2007;14:312–319



Etiology of Travellers’ Diarrhea
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E.coli 0157



1 vs. 3 Self-Tx Doses ????
Start when Diarrhea is sufficient to interfere with 

daily activities:
Day 1 : antibiotic + loperamide better…stop!

Day 2: antibiotic + loperamide better…stop!

Day 3: antibiotic + loperamide better…stop! 

not better !

not better!



AN ANTIBIOTIC FOR ALL REASONS?

Antibiotic Bowel    Bladder  Resp.    Skin

ciprofloxacin         +++          +++           +             +
ofloxacin +++          +++ ++           ++
levofloxacin +++       +++ +++        ++
azithromycin +++            +    +++         +++
clarithromycin +++            +           +++         +++



Traveller’s diarrhea self-management

• Most travellers carry:
• loperamide (imodium)
•antibiotic self-Rx
+ electrolyte replacement

• Some travellers use prophylaxis 
(<4 wk)



Acute TD: Investigations
1. CBC
2. Stool C + S x 1
3. Blood cultures (if indicated)
4. Stool  C. Difficile (if indicated)
5. Stool microscopy (WBC, rbc)
6. Stools O & P x 3 (persistent TD)



Clinical Approach to Acute TD

1. Cultures
2. Assess degree of illness
3. Rehydrate
4. Treat: mild: loperamide or nothing

mod-severe: treat with a    
quinolone or azithromycin



Persistent TD
• definition:  diarrhea > 30 d
• Swiss   0.9%
• Peace Corps 1.7%
• Tour group  2.9%
• Keystone’s practice  50%

Dupont, Clin Infect Dis 1996;22:124-8
Taylor, Med Clin N Am 1999;83:1033-51



Persistent TD  Etiology

1. Infection
2. Post-infective
3. Malabsorption (Tropical sprue)
4. Umasking GI disorder (IBD,Coeliac)
5. Idiopathic (Brainerd)
6. Non-tropical (Cancer, IBS)     



Oral (cholera) vaccine for travellers’
Diarrhea Dukoral™ (Sanofi)

ETEC the most frequent cause of TD
• 2 doses 1 week apart, booster at 3 

months
• Protective efficacy: 60-70% against 

ETEC for 3 months
**Pelota, Lancet, 1991;338:1285 VanLoon, Vaccine 1996;14:162-166, Clemens, JID 

1998;158:372



Post-infectious IBS
Definition : IBS following a bout of 

infectious gastroenteritis
Symptoms : ABCD Abdominal pain:

Bloating: Constipation: Diarrhea
Impact:
• 39% intolerable abdominal pain 
• 87% discomfort from bloating 
• 53% IBS affected their quality of life 



What is the prognosis?

Gut 2002;51:410-13
• N=25 with PI-IBS 6 mo post 

infection
• 6 years later, 14 followed up
• 40% (6/14) symptom free
• 60% (6/14) symptomatic!!! 



Mechanism of PI-IBS: 
poorly understood

• Motility disorder
• Chronic Inflammatory
• Small bowel overgrowth 

(bacterial)



Persistent Travel GI problems
Etiology %
Post infectious IBS     70
Lactose intolerance        15
Infectious (giardiasis, C. diff.) 10
IBD    <1
Sprue:tropical coeliac <1

Keystone JS - personal communication





Meta-analysis of risk of PIIB



“4-26% of patients develop IBS for 
the first time after gastroenteritis”



“No evidence that self-treatment    
reduces the risk”

Dupont 2007

15.5



Post-infectious IBS treatment

Motility modifiers eg
domperidone or nortriptyline

Abdom cramps 

Psyllium + lactulose 1-2TBspConstipation +/-
diarrhea

Psyllium 1-2 TBsp/dayDiarrhea alone

TreatmentSymptom



Persistent Infection

1. Protozoa
2. Protozoa
3. Protozoa
4. Bacterial (C. difficile, EAEC)
5. Helminth (strongyloidiasis,   

schistosomiasis)





Giardiasis: Treatment
Drug                % cure   Comment
metronidazole 92    tolerability, pregnancy
quinacrine 93      cmpding pharmacy
paromomycin   50    50% efficacy, pregnancy
albendazole 75      7 days; C/I pregnancy
nitazoxanide 80      liquid for children
tinidazole 95   convenience 



Amebiasis E.histolytica





Treatment;          
Non-invasive

Treatment:
invasive

diagnosis

Parameter

noneiodoquinol

N/Ametronidazole +
iodoquinol

Serology negative
Stool pcr or ELISA

Serology positive
Stool pcr or ELISA

E.disparE. histolytica

E. histolytica/dispar



Summary
• TD is the most frequent illness in travelers 

and cause is primarily bacterial 
• TD partially preventable and easily treatable.; 

every traveler should carry an antibiotic 
(quinolone , azithromycin) for self-Treatment; 
azithro for Thailand

• Persistent TD is most often Post-infectious 
IBS or lactose intolerance

• Treat acute illness based on symptoms alone



Summary (cont)
• Giardiasis is the most frequent infectious 

cause of persistent TD
• Giardiasis treatment of choice is tinidazole
• Amebiasis may be due to E.istolytica or 

E.dispar, easily differentiated by amebic 
serology

• Invasive amebiasis is treated with an 
imidazole ;cyst passers require a lumen-
active agent
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