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Travelers’ diarrhea:  
Prevention, treatment, and  
post-trip evaluation
Antibiotic prophylaxis is available, but may not always 
be desired or warranted. What are the options for 
preventing travelers’ diarrhea and equipping patients  
for self-treatment?

a 40-year-old female patient, a childhood immigrant from  
india, is seeking advice regarding her upcoming 2-week trip 
to mumbai. She is taking her 2 children, ages 16 years and  
16 months, to visit their grandparents for the first time. She has 
made this trip alone a few times and has invariably experienced 
short bouts of self-limited diarrheal illness. She wonders what 
she might do to prevent travelers’ diarrhea. her only medical 
problem is rheumatoid arthritis, which has been well controlled 
with methotrexate. her children are healthy. What would you 
recommend?

Recommendations regarding travelers’ diarrhea (TD) 
address prevention and management. Prevention en-
compasses advice about personal behaviors and the 

use of chemoprophylaxis (antimicrobial and non-antimicro-
bial) and vaccinations. Since international travelers are known 
to treat themselves for diarrheal illnesses during their trips,1 
recommendations regarding management should assume 
self-treatment and include the use of both antibiotics and 
non-antibiotic remedies. Pretravel recommendations will of 
course be most effective if they account for the individual’s 
risk for TD.

Innate patient susceptibility, destination,  
and dietary choices determine TD risk
TD is generally defined as the passage of 3 of more loose stools 
in a 24-hour period, with associated symptoms of enteric in-
fection—eg, fever, nausea, vomiting, or abdominal cramping. 
Defined in this manner, TD is thought to occur in 60% to 70% 
of individuals who travel from developed countries to less-de-
veloped countries.2-4 Risk of TD is influenced both by intrinsic 
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› Recommend antibiotic 
chemoprophylaxis for travel-
ers at high risk for travelers’ 
diarrhea (TD) and those 
at high risk for complica-
tions. It is also appropriate 
for travelers who have an 
inflexible itinerary. B

› Recommend bismuth 
subsalicylate chemopro-
phylaxis for travelers at 
high risk for TD who are 
willing to comply with the 
regimen and want to avoid 
antibiotic prophylaxis. B

› Advise travelers to initi-
ate self-treatment for TD 
with a fluoroquinolone (or 
azithromycin, if in South or 
Southeast Asia) at the onset 
of diarrhea if it is bloody or 
accompanied by fever. A

strength of recommendation (sor)

  Good-quality patient-oriented 
evidence

  Inconsistent or limited-quality 
patient-oriented evidence

  Consensus, usual practice,  
opinion, disease-oriented  
evidence, case series
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This practice recommenda-
tion in the print version of 
this article stated that trav-
elers should also take lop-
eramide; however, both the 
centers for Disease control 
and Prevention and the in-
fectious Diseases Society of 
america advise against the 
use of loperamide by trav-
elers with fever or bloody 
diarrhea [corrected august 
27, 2013].
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personal factors and by factors specific to the 
trip.

Personal risk factors
Individual variation in susceptibility to TD 
might result from a genetic predisposition 
arising from single nucleotide polymor-
phisms governing various inflammatory 
marker proteins.5 A history of multiple epi-
sodes of TD, especially if fellow travelers were 
spared, can suggest this kind of individual 
susceptibility. Other factors that increase 
vulnerability to TD are immunodeficiency, 
achlorhydric states such as atrophic gastritis, 
and chronic use of proton pump inhibitors.6,7 
However, the trip itself is much more impor-
tant in assessing risk for TD.

Trip-related risk factors
The destination. The most salient risk factor 
for TD is the geographic destination. Regions of  
the world can be divided into TD risk strata:2 

•  Very high: South Asia
•   High: South America, Sub-Saharan Af-

rica
•   Medium: Central America, Mexico, 

Caribbean, Middle East, North Africa, 
Southeast Asia, Oceania

•   Low: Europe, North America (exclud-
ing Mexico), Australasia, Northeast  
Asia.

Particularly notable countries, in de-
scending order of risk, are Nepal, India, 
Myanmar, Bolivia, Sri Lanka, Ecuador, Peru, 
Kenya, and Guatemala.2 

z Dietary choices. Additionally, since 
travelers acquire TD by ingesting food or 
beverages contaminated with pathogenic 
fecal microbes, dietary behaviors during the 
trip affect their susceptibility. At least risk 
are business travelers and tourists who con-
fine their activities to more affluent settings 
in which food and beverages are prepared 
and stored hygienically.1,4,8,9 At greater risk 
are travelers who immerse themselves in lo-
cal culture, visiting locations that are more 
impoverished and not as well equipped with 
sanitation systems, especially if their stay is at 
least 2 to 3 weeks.1,4,8,9

Also, the older a traveler is, the lower his 
or her risk of TD.1,9 An exception to this might 

be infants whose diet consists solely of breast 
milk or formula prepared under sanitary  
conditions.

Mandates and options  
for preventing TD
emphasize food and beverage  
precautions
It might be reasonable to expect that travel-
ers who are circumspect about their food and 
beverage choices on trips will be able to avoid 
TD. Indeed, this is the basis for the aphorism, 
“Boil it, peel it, or forget it.” Guidelines rou-
tinely recommend that travelers restrict their 
selection of foods to those that have been 
well cooked and are served while still very 
hot, and to fruits and vegetables that they 
peel themselves. Likewise, they should drink 
only beverages that have been boiled or are 
in sealed bottles or under carbonation and 
served without ice.10-12 Many travelers might 
find these recommendations too restrictive to 
follow faithfully. Moreover, studies suggest it 
may not be possible for even the most assidu-
ous traveler to fully avoid the risk of TD.13,14 
The hygienic characteristics of the travel des-
tination may be more determinative, as illus-
trated by the successful reduction of TD rates 
in Jamaica by improving sanitation in tourist 
resorts.15

antibiotic chemoprophylaxis: a debated 
practice with limited consensus
The etiologic agents of TD are multiple and 
vary somewhat in predominance according 
to geographic region.3,16,17 TaBLe 1 depicts vari-
ance by region.16 The most common patho-
gens are strains of the bacterium Escherichia 
coli, particularly enterotoxigenic (ETEC), en-
teroaggregative (EAEC), and enteropatho-
genic (EPEC) strains.16 Other bacteria of 
importance are Campylobacter, Salmonella, 
and Shigella. Viruses, particularly norovirus 
(notably connected with cruise ships), can 
also cause TD, although it is implicated in no 
more than 17% of cases.18 Parasitic pathogens 
are even less common causes of TD (4%-10%) 
and mainly involve the protozoa, Giardia 
lamblia, and, to a lesser extent, Entamoeba 
histolytica and Cryptosporidium.

Although some pathogens often have a 
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characteristic presentation—such as frothy, 
greasy diarrhea in the case of G lamblia—
they generally cannot be reliably distin-
guished from one another clinically. Notably, 
up to 50% of stool samples from TD patients 
do not yield any pathogen,16 raising the sus-
picion that current diagnostic technology is 
not sufficiently sensitive to routinely identify 
certain bacteria.

There is no consensus on recommending 
antibiotic chemoprophylaxis against TD.

z opponents of this practice10-12,19,20 
point out that TD is generally a brief (3- 
5 days), self-limited illness. Moreover, con-
cerns about antibiotic resistance have come 
to pass. Previously used agents, trime-
thoprim-sulfamethoxazole and doxycycline, 
are no longer effective in preventing or treat-
ing TD. In addition, antibiotic use carries the 
risk of allergic reactions as well as other ad-
verse effects including, ironically, the devel-
opment of antibiotic-associated diarrhea and 
Clostridium difficile diarrhea.

z Proponents of antibiotic chemopro-
phylaxis21,22 point to its demonstrated effica-
cy in reducing the risk of TD by 4% to 40%.11 
They also argue that at least 20% to 25% of 
travelers who get TD must significantly cur-
tail their activities for a day or more.1,23 This 
change in travel plans is associated not only 
with significant personal loss but also im-
poses a financial burden.23 Furthermore, TD 
is known to have longer-term effects. Up to 
10% of sufferers develop postinfectious irrita-
ble bowel syndrome (PI-IBS) that can last for 
5 or 6 years.21,22,24,25 It is not known, however, 
whether the use of antibiotic chemoprophy-
laxis significantly reduces the incidence of 
PI-IBS.

 Finally, the luminal antibiotic, rifaximin, 
nonabsorbable as it is, is very well-tolerated 
and holds promise for not inciting antibi-
otic resistance.22 However, while its efficacy 
in preventing TD has been demonstrated in 
various settings,22,26,27 it is not approved by the 
US Food and Drug Administration for this in-
dication. Also, concerns persist that it might 
not be effective in preventing TD caused by 
invasive pathogens.19

z Indications on which all agree. Even 
opponents of antibiotic chemoprophy-
laxis grant that it is probably warranted for 
2 groups of travelers.10-12 The first is those 
whose trip schedule is of such importance 
that any deviation would be intolerable. The 
second is travelers with comorbidities that 
would render them at high risk for serious in-
convenience or illness if they developed TD. 
Examples of the latter include patients with 
enterostomies, mobility impairments, im-
mune suppression, inflammatory bowel dis-
ease, and renal or metabolic diseases.

z chemoprophylaxis regimens. If you 
prescribe an antibiotic prophylactically, 
consider daily doses of a fluoroquinolone 
(eg, ciprofloxacin 500 mg orally once daily, 
not twice daily as for treatment) or rifaximin  
200 mg orally once or twice a day, for no lon-
ger than 2 to 3 weeks.10

Non-antimicrobial chemoprophylaxis
Bismuth subsalicylate has reduced the inci-
dence of TD from 40% to just 14% when taken 
in doses of 2 chewable tablets or 60 mL of liq-
uid 4 times daily.11,19,22 However, the dosing 
frequency can hinder adherence. Moreover, 
the relatively high doses required raise the 
risk of adverse drug reactions such as black-

TaBLe 1 

Worldwide geographical variation of predominant etiologic agents of TD16

region etiologic agent (top 4 in each region listed in descending prevalence)

latin america and caribbean eTec, eaec, norovirus, ePec

South asia eTec, eaec, Salmonella, Shigella

Southeast asia Campylobacter, ePec, Salmonella, noncholera Vibrio

africa eTec, norovirus, Shigella, ePec

eaec, enteroaggregative Escherichia coli; ePec, enteropathogenic E coli; eTec, enterotoxigenic E coli; TD, travelers’ diarrhea. 
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advise travelers 
visiting high-risk 
destinations to 
eat only well-
cooked meals 
that are still hot, 
and to drink only 
beverages that 
have been boiled 
or are in sealed 
containers.

conTinueD

ening of the tongue and stool, nausea, con-
stipation, Reye syndrome (in children under 
12 years), and possibly tinnitus. The salicylate 
component of the drug poses a threat to pa-
tients with aspirin allergy, renal disease, and 
those taking anticoagulants. Drug interac-
tions with probenecid and methotrexate are 
also possible. Bismuth is not recommended 
for use for longer than 3 weeks, or for children 
younger than 3 years or pregnant women in 
their third trimester.

Other non-antimicrobial chemopro-
phylaxis agents include probiotics such as 
Lactobacillus and Saccharomyces. These 
preparations of bacteria and fungi are mar-
keted either singly or in blends of varying 
composition and proportion. The evidence 
is divided on their efficacy, and even though 
some meta-analyses have concluded pro-
biotics such as Saccharomyces boulardii are 
useful in preventing TD, endorsement in 
clinical guidelines is muted.10-12,28-30

Immunizations have limited value so far
Natural immunity to E coli gastrointestinal 
infection among indigenous people in less 
developed countries has raised the possibility 
of a role for vaccines in preventing TD. Some 
strains of ETEC produce a heat-labile toxin 
(LT) that bears significant resemblance to 
the toxin produced by Vibrio cholerae. There-
fore, the oral cholera vaccine, Dukoral, has 
been marketed outside the United States for 
the prevention of TD.19,22 However, only ≤7% 
of TD cases worldwide would be prevented 
by routine use of this vaccine.31 A transder-
mal LT vaccine, which involves the antigen-
presenting Langerhans cells in the superficial 
skin layers, is promising but not yet available 
for routine use.19,22

Treating TD and associated  
symptoms
antibiotic treatment
Given that most cases of TD are caused by 
bacterial pathogens, antibiotics are consid-
ered the mainstay of treatment. Concerns 
about the ill effects of antibiotic use in the 
case of enterohemorrhagic E coli (EHEC 
O157:H7) can be allayed because this strain 
is rarely a cause of TD.9

z consider local resistance patterns and 
risk of invasive infection. Which antibiotic 
to recommend is governed by the antibiotic 
resistance patterns prevalent in the travel 
destinations and by the risk of infection by 
invasive pathogens. Invasive TD is generally 
caused by Campylobacter, Shigella, or Sal-
monella and manifests clinically with bloody 
diarrhea, fever, or both. Rifaximin at a dose 
of 200 mg orally 3 times daily is effective for 
noninvasive TD.31,32 However, travelers who 
develop invasive TD need an alternative to 
rifaximin. (Those who advocate reserving an-
tibiotic treatment only for invasive diarrhea 
will not see a role for rifaximin in the first 
place.) In most invasive cases, a fluoroqui-
nolone will suffice.10-12,19,32 However, increas-
ing prevalence of fluoroquinolone-resistant 
Campylobacter species has been reported in 
South and Southeast Asia. In those locations, 
azithromycin is an effective alternative, al-
beit with risk of nausea.33 TaBLe 212 provides 
details of recommended antibiotic dosages 
for adults and children. The duration of treat-
ment is generally 1 day unless symptoms 
persist, in which case a 3-day course is rec-
ommended.10-12,19,32 If the traveler experiences 
persistent, new, or worsening symptoms be-
yond this point, immediate evaluation by a 
physician is required.

Non-antibiotic treatment
The antimotility agent loperamide is a well-
established antidiarrheal agent. Its effective 
and safe use as an adjunct to antibiotics in 
the treatment of TD has been demonstrated 
in several studies.10-12,19,32,34 It is generally not 
used to treat children with TD.9

No other non-antibiotic treatment for 
TD has significant guideline or clinical trial 
support. Bismuth subsalicylate can be help-
ful as an antidiarrheal agent,35 but is not often 
recommended because the regimen makes 
adherence difficult and because antibiotics 
and loperamide are effective.

Oral rehydration is usually a mainstay of 
treating gastrointestinal disease among in-
fants and children. However, it, too, has a lim-
ited role in cases of TD because dehydration 
is not usually a significant part of the clinical 
presentation, perhaps because vomiting is 
not often prominent. 
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case u  advice regarding safe food and bev-
erage choices is essential for the patient and 
her children. Despite the increased risk for TD 
due to her history and her use of the immuno-
suppressant methotrexate, she decides not to 
pursue antibiotic prophylaxis. Bismuth is also 
contraindicated because of the methotrexate. 
her teenage daughter declines bismuth pro-
phylaxis, and her toddler is too young for it.

The patient does accept a prescription 
for azithromycin for her and her daughters 
in case they experience TD. This choice is ap-
propriate given the destination of india and 
concern about Campylobacter resistance to 
fluoroquinolones. you also recommend loper-
amide for use by the mother and older child, 
in conjunction with the antibiotic.

Two weeks after their trip abroad, the 
travelers return for an office visit. on the trip, 
the mother and toddler suffered diarrhea, 
which responded well to your recommended 
management. The older child was well dur-
ing the trip, but she developed diarrhea, ab-
dominal pain, and anorexia one week after 
returning to the united States. These symp-
toms have persisted despite a 3-day course of 
azithromycin and loperamide.

Post-travel evaluation 
TD generally occurs within one to 2 weeks of 
arrival at the travel destination and usually 
lasts no longer than 4 to 5 days.19 This scenario 
is typical of a bacterial infection. When it oc-

curs later or lasts longer, or both, consider 
several alternative possibilities.19,36 First, the 
likelihood of a protozoal parasitic infection is 
increased. Although giardiasis is most likely, 
other protozoa such as Entamoeba, Cyclospo-
ra, Isospora, and Cryptosporidium are also 
possibilities. Second, if diarrhea persists, it 
might be due, not to continued infection, but 
to a self-limited post-infectious enteropathy or 
to PI-IBS. Third, TD is known to precipitate the 
clinical manifestation of underlying gastroin-
testinal disorders such as inflammatory bowel 
disease (IBD), celiac disease, or even cancer.37

With an atypical disease course, it’s ad-
visable to send 3 stool samples for labora-
tory evaluation for ova and parasites and for 
antigen assays for Giardia. If results of these 
tests are negative, given the difficulty inher-
ent in diagnosing Giardia, consider empiric 
treatment with metronidazole in lieu of duo-
denal sampling.36 If the diarrhea persists, in-
vestigate serologic markers for celiac disease 
and IBD. If these are not revealing, referral for 
colonoscopy is prudent.

case u  The teenager’s 3 stool samples were 
negative for ova and parasites and for Giardia 
antigen. following empirical treatment with 
oral metronidazole 250 mg, 3 times daily for  
7 days, the diarrhea resolved.               JFP

corresPoNDeNce
Dilip nair, mD, Joan c. edwards School of medicine at 
marshall university, 1600 medical center Drive, Suite 1500, 
huntington, WV 25701; nair@marshall.edu

TaBLe 2 

Recommended antibiotic dosages for treating travelers’ diarrhea  
in adults and children12

antibiotic Dosage for adults Dosage for children

azithromycin 1000 mg qd for 1-3 days 10 mg/kg/d for 3 days

ciprofloxacin 500 mg bid for 1-3 days not fDa approved for use in children

levofloxacin 500 mg qd for 1-3 days not fDa approved for use in children

norfloxacin 400 mg qd for 1-3 days not fDa approved for use in children

ofloxacin 300 mg bid for 1-3 days not fDa approved for use in children

rifaximin 200 mg tid for 3 days fDa approved for children ≥12 years;  
use adult dosage 

fDa, uS food and Drug administration.
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