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Learning Objective
Readers will be able to answer the following question in such
a manner as to be of significant use in their official duties:

Question: When do I give antibiotics in the setting of traveler's
diarrhea while deployed?

Clinical Vignette
A 26-year-old male active duty USMC First Lieutenant, on
his first deployment to h-aq, presented to the medical clinic
with one and a half days of loose stools. Over the previous
24 hours he reported four liquid bowel movements without gross
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blood. He also reported nausea without vomiting, abdomi-
nal cramping, and a headache. He denied any fever, chills,
or night sweats. The patient had been in theater for approxi-
mately 4 months, and 2 days before his symptoms began he
had the opportunity to sample the local cuisine. He denied
known infectious contacts, use of any self-treatment, or any
comorbid illnesses. On exam he was afebrile, his blood pres-
sure and pulse were 128/82 and 84 while seated and 110/75
and 101 after standing for 3 minutes with lightheadedness.
Respirations and oxygen saturation were within normal limits.
Mucous membranes were slightly dry. Abdominal exam was
benign except for mild diffuse tenderness. Skin turgor was
normal. What is the best management for this case?

Clinical Problem
Infectious diarrhea historically has been a major problem for
deployed military forces and continues to be the most common
illness incurred by deployed U.S. military personnel. Although
diarrheal illness is unlikely to cause death, it can result in inca-
pacitating symptoms, causing loss of person-days, medical
evacuations, and diminished job performance.'"' A major goal
for providers treating deployed mihtary personnel is to provide
therapy that will effectively retum patients to a full duty status as
quickly as possible, thus minimizing the adverse effect on over-
all operational readiness of deployed units. Problems such as
patient attitude on seeking care, failure of proper hydration early
in the course of disease, and less than optimal use of empiric
antibiotic treatment are obstacles to achieving this goal.

A lack of sufficient education concerning the importance
of early presentation for care exists, and studies have shown
deployed troops often do not seek medical attention in a timely
fashion. Austere forward deployed settings increase the risk for
dehydration due to ambient temperatures and rigorous working
conditions, magnifying the importance of proper oral hydration
treatment (ORT). Frequently however, troops do not start ORT
early enough, and often use too small an amount or improper
fiuids to maintain hydration. Evidence exists that early initiation
of empiric antibiotic treatment provides more rapid resolution of
symptoms, but this practice management technique is not always
exercised by the deployed military provider.
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Travelers' Diarrhea Management

Epidemiology

Definition

Travelers' diarrhea (TD) is one of the most common prob-
lems for persons traveling abroad. Although usually thought
of as an illness for short-term travelers (<2 weeks), epidemi-
ologic studies evaluating disease and nonbattle injury rates
have also consistently identified infectious gastrointestinal ill-
ness in the top five reasons for clinic visits among individuals
living in developing regions for extended periods, including
populations such as deployed military personnel.* The for-
mal criteria used to define TD is three or more loose stools
over a 24-hour period along with another enteric symptom,
such as abdominal cramping, nausea, vomiting, or fever, fecal
urgency, or the passage of bloody or mucoid stools.'"' Most
TD will resolve spontaneously over 3-5 days; however, many
individuals must change their plans, experience work degra-
dation, and require medical care, confinement to bed rest, or
even hospitalization.

Incidence and Impact in the U.S. Military
The health threat associated with infectious diarrhea has been
significant for U.S. military operations in all wars and con-
flicts from the American Revolution to the present opera-
tions in Iraq and Afghanistan.-''"" A meta-analysis of 30
studies of TD epidemiology among U.S. military and simi-
lar populations, published between 1990 and 2005, found an
average monthly diarrhea attack rate of 29%. More recently,
self-report studies have indicated a cumulative incidence of
over 75% for troops participating in Operation Iraqi Freedom
(OIF) and over 50% in Operation Enduring Freedom (OEF)
in Afghanistan.'"'

Recent studies have elucidated that these common health
events can result in potentially significant degradation in
operational readiness. A systematic review found a median
probability of 27% for sick-in-quarters and/or short-term inca-
pacitation and a requirement for intravenous hydration in up to
18% of deployed military personnel with diarrhea.' In recent
OIF/OEF surveys, nearly half of the troops who developed
diarrhea stated it was severe enough for them to seek medi-
cal care with 45% reporting decreased job performance for a
median of 3 days.^ Further adverse outcomes on operational
readiness include intravenous rehydration requirement (30%),
confinement to quarters (17%; median of 2 days), missing a
patrol due to their illness (8.7%), and fecal incontinence or
inability to access a toilet during an illness episode (31.9%).^

Survey studies show that only about one-quarter of troops
present to a treatment facility, and of those who do, it is often
after 24—36 hours of symptoms. If it is emphasized that troops
present for care at the onset of uncomfortable diarrhea, prompt
treatment initiation can limit the duration of illness to less than
1 day in most cases. This would be a great benefit in reducing the
amount of time individuals experience diminished work perfor-
mance, reducing the risk of a dehydration illness, thus greatly
increasing the efficiency of individuals and the unit overall.

Etiology
Loose or liquid bowel movements are not always because of
an infectious etiology. For troops who have recently arrived
in an operational theater there are various causes to consider
including changes in diet, disruption of normal meal patterns
because of time-zone change, new use of a medication such
as antimaladal prophylaxis, adjustment to a new environment,
or the stress associated with deployment. These reasons, how-
ever, usually do not result in a persistent pattern of loose stools
accompanied by enteric symptoms, such as abdominal cramp-
ing, nausea, vomiting, or fever.

Well-performed"'etiologic studies of travelers' diarrhea
identify one or more potential pathogens in only 50-60% of
stools from acute cases, with bacterial etiologies most fre-
quently found.*'^ A majority of the unidentified etiologies are
suspected to be due to bacteria based on high levels of antibi-
otic treatment efficacy (exceeding 90%) in placebo controlled
treatment trials'^"" and recent studies utilizing enhanced
detection methods (i.e., polymerase chain reaction [PCR]-
based methods) identifying bacterial etiologies from among
formerly "unknown" classification.

Among military travelers deploying overseas, numer-
ous infectious organisms cause TD and the etiologic agents
are very similar throughout the world with enterotoxigenic
Escherichia coli (ETEC) being most common.* Pathogen prev-
alence, however, has been shown to have regional differences,
with Campylobacter and other invasive pathogens being most
common in Southeast Asia, accounting for nearly one-quarter
of all cases.'*" Shigella has been noted to be a relatively fre-
quent pathogen in sub-Saharan Africa and enteroaggregative
E. coli (EAEC) is an emerging pathogen accounting for a rela-
tively large percentage globally among both military and civil-
ian travelers.*-̂ ""-̂  Following bacterial diarrhea, viruses are the
next most common, generally responsible for about 5-10% of
infectious diarrhea among travelers." Among military travel-
ers, norovirus and rotavirus were reported as responsible for
8% and 4%, respectively, in a systematic review.* Norovirus
has been a reported major cause of gastroenteritis outbreaks
on Navy ships^"*-' and during initial stages of combat opera-
tions.̂ *"̂ * Finally, parasites including Cyroptosporidium
hominis, Cyclospora cayetanesis, Entamoeba histolytica, and
Giarida lamblia, which are the most common, occur with some
frequency (<5%) but generally present as a pattern of insidious
onset of persistent diarrhea rather than an acute illness.'• '̂"•"

Prevention
Preventive medicine activities, such as surveillance, good
hygiene practice, methods to ensure use of safe food and
water, and outbreak management are vital strategies for pre-
vention of TD among deployed military troops. Education
of deployed military personnel, their medical providers, and
military commanders ultimately responsible, is paramount to
ensure the best mitigation policies and practices are utilized.
The scope of this article, however, is on treatment of TD, and
public health aspects of prevention will not be addressed.
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Travelers ' Diarrhea Management

Treatment Options
Many treatment regimens for TD have been studied over the
years such as oral rehydration, empirical antimicrobial ther-
apy, nonantimicrobial treatment with antisecretory or antimo-
tility agents, and a variety of combinations. The goal for all
treatment considerations is to prevent unnecessary morbidity,
therefore, ensuring hydration is a fundamental aspect in any
management strategy. Furthermore, for military populations,
a very important aspect of treatment is to use an option that
resolves the illness as quickly as possible, enabling the service
member fo resume duties in a timely fashion thus minimizing
the effect on the unit's mission capabilities.

Oral Rehydration
Adequate fluid and electrolyte balance is a cornerstone of any
treatment regimen. Added concern for dehydration in affected
ihilitary personnel relates to up-tempo operations, harsh envi-
ronmental conditions (high heat and humidity), and intense
physical activity, further increasing risk of dehydration during
a diarrheal illness. The coupled transport of sodium (plus water
and other electrolytes) through active absorption of glucose or
amino acids is the physiologic basis for the efficacy of ORT'^^
This is best accomplished with the use of fluids similar in osmo-
larity and electrolyte content to the World Health Organization
(WHO) oral rehydration solution (ORS) formula. Lower osmo-
larity solutions, such as the 2002 WHO OSR, improve intestinal
absorption of fluids compared to formulas high in osmolar-
ity. Other fluids with high glucose content and high osmolar-
ity, although better than nothing, are not as advantageous as
a lower osmoladty fluid choice. Drinks highly sweetened can
increase intestinal fluid loss because of osmotic diarrhea. Apple
juice, nondiet soft drinks, and Jell-0 are extremely high in sug-
ars with (5% or more glucose concentration.^' Sports drinks
such as Powerade (The Coca-Cola Company, Atlanta, GA) and
Gatorade (The Gatorade Company, Chicago, IL) have improved
electrolyte balance over water alone, but have a higher carbo-

hydrate content compared to the WHO formula and also have
a lower electrolyte replacement capability. Other commer-
cially produced fluids similar to the WHO formula are listed in
Table L Various energy drinks such as Red Bull (Red Bull, Inc.,
Santa Monica, CA) or Rockstar (Rockstar, Inc., Las Vegas,
NV), among others, are poor choices as an ORS. These prod-
ucts are very high in carbohydrate content, have lower sodium
replenishment capability than proper ORS, and have a high
osmolarity, possibly exacerbating diarrhea and reducing intes-
tinal absorption of fluids.'" They also contain large amounts
of caffeine which can cause a diuretic effect, further worsen-
ing a volume-depleted condition.'^ Table I briefly summarizes
the electrolyte content and osmolarity of some available fluid
choices for hydration of troops with diarrheal illness.

When preparing for deployment, military medical pro-
viders should attempt to ensure fluids with adequate ORS
capability are included in their list of supplies. Obtaining a
variety of flavors may help achieve compliance among troops
who may have different taste preferences.

If commercially prepared ORS formulas are not available,
which is often the case in military deployments, a basic emer-
gency solution can be made. A quick formula recommended
by CDC is to add one teaspoon of salt and 2-3 tablespoons of
sugar or honey to a liter of water.^' This lacks bicarbonate pro-
vided by the WHO ORS but is easy to prepare and will help
maintain blood volume and tissue hydration. To help improve
compliance of solution use, commercial flavor packets, such
as those used to flavor water, could be added to the medical
supply checklist. Another field expedient formula is to mix a
cup of orange juice or other fruit juice with 3 cups of water
and 1 teaspoon of salt.

Nonantibiotic Therapy
Antisecretory agents such as bismuth subsaUcylate (BSS) have
long been used for the symptomatic treatment of TD. BSS reduces
the number of stools passed in TD and is helpful in reducing
nausea, but does not limit the duration of the disease.'*'^

TABLE I. Comparison of Osmolarity and Electrolyte Content of Fluid Choices for Oral Rehydration Therapy

Rehydration Formulas"
WHO ORS
CeraLyte 70 (Rice-Base Carbohydrate)
Pediályte

Sports Drinks'
Gatorade

, Powerade
Powerade Isotonic

Other Fluids'
: Red Bull Energy Drink

Apple Juice
Chicken Broth

CHOg/L

13.5
40
25

45
60-80

76

108
690

0

Na mmol/L

75
70
45

20
-10

12

35
3

250

CHO:Na

1.2
3.1
3 J

13,
-6
-6

r3
230
—

K mmol/L

20
20
20

3
~3
-4

0
32

8

OSM mOsm/kg

245
235
250

330
346-391
295

601
694-773
500

Sources: ''•"•*', www.thecocacolacompany.com, www.powerade.com, nutrition labels viewed on www.dietfacts.com.
"Consider as first line choice for oral rehydration based on low osmolarity and proper electrolyte replacement distribution and a base of 30 mmol/L. 'Consider
äs alternative if first line choices above (or homemade mixtures as described in article text) are unavailable. ''Not recommended as rehydration for patients with
infectious diarrhea.
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Antimotility agents have been used for the treatment of diar-
rhea for approximately 50 years. Diphenoxylate hydrochloride
with atropine (Lomotil, Pfizer U.S. Pharmaceuticals, New York,
NY) was the first developed, and was licensed in the U.S. in
1960. Loperamide is the agent now more widely used because of
better efficacy in trials and its favorable side effect profile.' The
principal mechanism of both is increased fluid and salt absorp-
tion because of slowed movement of the gut luminal column."

Antibiotics
As stated earlier, bacterial enteropathogens are the most com-
mon cause^f travelêfs'^iarrhea. Therefore, antibacterial^rugs
should be considered effective for treatment of TD assuming
susceptibility. Several choices are effective for short-term
travelers. Commonly used regimens such as doxycycline and
trimethoprim-sulfamethoxazole (TMP-SMX) are now not as
useful because of drug resistance,but fluoroquinolones have
shown great efficacy and remain the most predictably active
empiric therapy throughout most parts of the world. However,
regions with Campylobacter predominance, most notably
in Southeast Asia, have had an emergence of high levels of
fluoroquinolone resistance. "•'*-^ In Thailand, numerous sur-
veys among deployed U.S. military personnel have shown
Campylobacter species to account for as many as 60% of diar-
rheal cases.^* Tribble et al. demonstrated lack of efficacy for
levofloxacin as empiric therapy in a setting of high rates of flu-
oroquinolone resistant Campylobacter jejuni.^'^ In cases where
Campylobacter infections are considered likely, azithromycin
has been shown to be effective and should be used.

Over the years, a variety of regimens have been investi-
gated in many different studies including single-dose reg-
imens and use along with an antimotility agent. In 2000, a
Cochrane Collaboration meta-analysis of nine trials demon-
strated a statistically significant reduced time to last unformed
stool in those receiving antibiotics, from an average of 50-93
to 16—30 hours.* A secondary endpoint assessing for cure indi-
cated treatment with antibiotics resulted in a greater number
of participants being cured by 72 hours.

It should be noted for individuals with diarrhea secondary
to viruses, antibiotics will not be effective, although symptoms
will usually resolve in 24-72 hours. Those whose symptoms
are caused by parasites may not improve with recommended
empirical antimicrobial therapy.'"

Antibiotics Plus Antimotility Agents
Adjunctive use of an antimotility agent (loperamide) along with
an antibiotic has been demonstrated to be safe and efficacious,
exhibiting improvement over the use of antibiotics alone. Most
recently, a study performed among a deployed military popula-
tion in Turkey compared single-dose levofloxacin to single-dose
azithromycin, along with loperamide added to both regimens."^
The medications showed good results with respect to time to last
unformed stool (TLUS) with a median of 3 hours for levofloxa-
cin and 13 hours for azithromycin. Both antibiotics demonstrated

immediate resolution of symptoms (no additionad unformed
stools) in 25% of participants after antibiotic receipt. One meta-
analysis of several studies showed a comparative advantage to
adding loperamide to an antibiotic treatment regimen."^ Most
studies independently demonstrated combination regimens
offer an advantage over antibiotic treatment alone with higher
odds of clinical cure in the first 24 and 48 hours after treatment
initiation. One study in the review which failed to demonstrate
any trend toward advantage with loperamide adjunctive treat-
ment was one in which a single-dose fluoroquinolone regifnen
was used in a Campylobacter-predonunant setting (this study

-predated the emergence of fluoroquinolone resistance).iî .—

Areas of Uncertainty

Appropriate Use of Antimotility Agents

Many practitioners have had a philosophy that diarrhea is a
protective body response and is functional in aiding the body
to rid itself of toxins, and common treatments in the 1800s
consisted of emetico-cathartics." A variation of this thought
process has support today with respect to the use of antiihotil-
ity agents. Many believe reducing gut motility will increase
the duration of illness by prolonging exposure to the offend-
ing agent."^ One early study on the use of the antimotility
agent Lomotil found an adverse effect when it was used as
therapy for shigellosis."* The authors concluded that when the
causative organism was a bacterial pathogen that must pen-
etrate the intestinal epithelium to produce illness, intestinal
motility may decrease the contact time between the invasive
bacteria and mucosal cells, therefore Lomotil, which slows
gut transit time, may be contraindicated in shigellosis. Some
current recommendations still follow this philosophy that gut
motility should not be slowed when infection is due to an
invasive organism and do not advocate antimotility use with
dysentery.'" However, an inpatient double-blind, placebo-
controlled, randomized clinical trial demonstrated ciprofloxa-
cin and loperamide were effective and safe in the treatment of
bacillary dysentery."*^ Other studies have shown similar results
of the safe use of loperamide along with an antibiotic result-
ing in a faster resolution of diarrhea although most restrict
enrollment to nondysenteric illness,'*' and a recent review arti-
cle also recommended the use of loperamide as a conservative
approach for dysentery only if combined with an antibiotic
and the traveler had no toilet access.''* Because of the con-
flicting opinions and data in this area, more research may be
required to investigate both efficacy and safety of thé antimo-
tility plus antibiotic combination therapy with dysentery.

Expedient and Judicious Use of Treatment in Deployment Settings
In the civilian sector, the standard of care is to provide pretravel
counseling advice on TD risk avoidance measures and a.pre-
scription of antibiotics and/or an antimotility agent for empiric
stand-by therapy. For deployed military personnel, however,
there are points for discussion. It is probably not practicable or
desirable to provide every deploying troop with antibiotics to

MILITARY MEDICINE, Vol. 175, March 2010 143



Travelers' Diarrhea Management

self-treat in case he or she should develop TD. The misuse of
provided antibiotics, potential negative consequences of mask-
ing a population deployment health event (outbreak), and antibi-
otic resistance are a few likely pitfalls of providing antibiotics for
self-treatment. Furthermore, the military is unique in that troops
travel with a designated medical provider deployed to support
the health maintenance of the unit. Studies to date, however,
have found there is much room for improvement in this area of
management and practice policy given that most troops do not
seek care for their diarrhea (despite the resulting performance
impact and time lost),'*''"" and that when they do seek care, they
are often provided a variable range of treatment regimens fre-
quently inconsistent with published guidelines.'''^'' This is an
area where further translational research should be conducted
to incorporate previously gained knowledge from studying the
problem of TD in deployed settings into best management strat-
egies. Novel solutions must be considered, including develop-
ment of Department of Defense (DoD)-wide standard practice
guidelines with provision of antibiotics and treatment algorithms
at the level of the corpsman and medic, coupled with the educa-
tion of troops addressing when and why they should seek care.

Existing Guidelines

Many studies performed over the years have shown the effi-
cacy of various treatment regimens for TD leading to a gen-
eral consensus among experts for recommended treatment.
Treatment summaries and guidelines have been published by
various organizations.'-^'""

The Infectious Diseases Society of America (IDSA)
addresses the subject of TD and considering the usual self-lim-
ited aspect of TD their current recommendation is a cautious
approach, ensuring maintenance of hydration as a cornerstone
of therapy. They recommend travelers requiring rapid control
of symptoms because of circumstances (such as lengthy peri-
ods without access to toilet facilities) be instructed to use symp-
tomatic treatment with an antimotility or antisecretory agent.
Specific antimicrobial therapy is recommended when the diar-
rhea is moderate to severe or suggestive of an invasive pathogen.
The combination of an antimicrobial treatment and the antimo-
tility agent loperamide is recommended as an option only for
older children and adults when there is no fever or blood in the
stool. If symptoms worsen or do not improve within a 48-hour
period, travelers are instructed to seek medical consultation.

The Health Information for Intemational Travel (Yellow
Book) recommendations, published by the Centers for
Disease Control and Prevention (CDC), are similar to those
from IDSA, and also refer to studies that illustrate a combi-
nation of loperamide and an antibiotic is superior therapy to
either agent alone.

Within the DoD, the U.S. Army Center for Health
Promotion and Preventive Medicine (USACHPPM) has dis-
tributed Technical Guide (TG) 273, titled Diagnosis and
Treatment of Diseases of Tactical Importance to U.S. Central
Command, which addresses the approach to the patient with
diarrhea, though its dissemination and use among providers

within and between services is uncertain." An algorithm is
provided, which starts treatment at the abrupt onset of uncom-
fortable diarrhea, defined as loose stools, abdominal cramps,
and urgency. The algorithm categorizes the disease as mild,
moderate, and severe, with treatment based on the category
of diarrhea and symptoms present. Treatment options include
loperamide alone for mild diarrhea with minimal symptoms,
to a combination of fiuoroquinolone antibiotics ± loperamide
for moderate-to-severe diarrhea. Furthermore, it is stated in
the TG that antibiotic therapy is most effective when given as
soon as possible after onset of symptoms and self-treatment is
recommended for mission essential personnel.

Conclusion and Recommendations
TD has been extensively studied and although the large
amount of current evidence provides a general consensus
among experts on a proper approach to the problem, there
are still various opinions concerning the absolute best man-
agement of diarrheal illness. For deployed military units and
similar populations there are unique considerations necessitat-
ing a different approach to TD than the management used for
short-term civilian travelers, and therefore our recommenda-
tions differ slightly from civilian guidelines.

Education of providers and individual troops is a major
element of the clinical treatment of TD for military units.
Medical personnel should ensure everyone under their care
understands the importance of presenting for care early in the
course of a diarrheal illness. An emphasis on the importance
of early treatment should improve compliance with early pre-
sentation, allowing prompt initiation of treatment which can
limit the duration of illness.

Oral rehydration as a keystone of treatment for TD is of
utmost importance in austere deployment situations. The use
of an appropriate solution for oral rehydration to ensure proper
electrolyte balance, optimize intestinal fluid absorption, and
minimize the chance of prolonging illness with a component
of osmotic diarrhea, is recommended. See Table II for a sum-
mary of ORS recommendations.

Symptomatic treatment alone, with loperamide or BSS,
should not be used without antibiotic use unless the provider
is reasonably sure the cause is viral rather than bacterial, or the

TABLE II. Summary of Recommendations for Treatment of
TD Among Deployed Military Personnel

Educate troops on the benefits of seeking care early.
Early and judicious use of adequate oral rehydration solutions with

low ostnolarity and the capability of ensuring proper electrolyte
balance.

tJse single-dose antibiotics along with loperamide as treatment for
cases of ambulatory watery diarrhea among deployed U.S. service
members.

- If no resolution with single dose therapy, continue treatment for
3 days.

- Persistent or chronic diarrhea requires a work up for other causes
of diarrhea.
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TABLE III. Author's Recommendations for Antimicrobial Treatment of Acute Watery Ambulatory Travelers' Diarrhea
for Deployed U.S. Military Personnel

levofloxacin
Ciprofloxacin
Ofloxacin
Azithromycin''

Rifaximin'
Ciprofloxacin
Azithromycin''
Cefixime

- TMP/SMXi—

Preferred Regimens"

500 mg by mouth
750 mg by mouth
400 mg by mouth
1,000 mg by mouth daily

Akemative Antibiotic Regimens
200 mg by mouth three times daily
500 mg by mouth twice daily
500 mg by mouth daily
400 mg by mouth daily
One double-strength tablet by mouthevery 12 hours

Treatment Duration

Single dose'
Single dose'
Single dose'
Single dose'

3 days
5-7 days
3 days
3-5 days
5 days- — -

Labeled Indication*

No
Yes
No
No

Yes'-
Yes
No
No
-Yes- -

Labeled dose*

N/A
No
N/A
N/A

Yes
Yes
N/A
N/A
Yes

For diarrhea persisting longer than 2 weeks, consider evaluation for parasites and or empirical antiparasitic therapy.
"All antibiotic regimens are in conjunction with loperamide, 4 mg first dose, and then a 2-mg dose after each loose stool, not to exceed 16 mg in a 24-hour
period. *As per electronic Physician's Desk Reference accessed on www.PDR.net Website. 'If symptoms are not resolved after 24 hours, complete a 3-day
course of antibiotics, "tlse empirically as first line in Southeast Asia and India to cover fluoroquinolone resistant Campylobacter or in other geographical areas
if Campylobacter or resistant ETEC are suspected. '"Indication for noninvasive E.coli only. (Do not use if clinical suspicion for Campylobacter, Salmonella,
Shigella, or other causes of invasive diarrhea.) ̂ Considered an alternative drug for patients allergic to the other antibiotics listed in this table (however, providers
must be aware of potential antibiotic resistance for common bacterial pathogens).

clinical severity is mild. Additionally, since the vast majority of
TD is due to bacteria, we highly recommend the early use of
antibiotics along with effective oral rehydration. We also recom-
mend adjunctive therapy with loperamide since such strong evi-
dence supports the use of this combination therapy regimen.

The choice of which antibiotic to use empirically should be
based on the most likely bacterial etiology with respect to geog-
raphy. Single-dose antibiotic treatment has been shown to be
effective and is our recommendation to help ensure compliance
and minimize adverse effects. If the patient does not improve, a
3-day course can then be prescribed. More invasive organisms
such as Campylobacter may require longer periods of treat-
ment, although, in general, also respond well to single-dose
therapy. See Table HI for our treatment recommendations. For
symptoms lasting beyond 14 days, further work-up for different
infectious and noninfectious etiologies should be initiated.

This review article provides evidence-based recommen-
dations on the preferred methods to treat acute ambulatory
watery diarrhea for a deployed military population. Public
health strategies to prevent diarrheal illness, the prophylac-
tic use of antibiotics for selective populations, management
of dysentery, persistent and chronic diarrhea, and other diar-
rhea issues will be addressed in future articles. If the above
recommendations are adhered to, afflicted personnel will have
a more rapid resolution of symptoms, a shorter duration of
degraded performance, and lower requirement for sick-in-
quarters or medical evacuation leading to improved overall
mission capability and readiness of deployed military units.

ACKNOWLEDGMENTS
The MTM Course faculty express their sincere appreciation to the senior
advisor for this educational project, CAPT Philip Coyne, MD, USPHS for his
guidance, expertise, and professional insight.

REFERENCES
1. Sanders JW, Putnam SD, Riddle MS, et al: The epidemiology of self-

reported diarrhea in operations Iraqi freedom and enduring freedom.
Diagn Microbiol Infect Dis 2004; 50: 89-93.

2. Sanders JW, Putnam SD, Frankart C, et al: Impact of illness and non-
combat injury during Operations Iraqi Freedom and Enduring Freedom
(Afghanistan). Am J Trop Med Hyg 2005; 73: 713-9.

3. Sanders JW, Putnam SD, Riddle MS, Tribble DR: Military importance of
diarrhea: lessons from the Middle East. Curr Opin Gastroenterol 2005;
21:9-14.

4. Putnam SD, Sanders JW, Frenck RW, et al: Self-reported description of
diarrhea among military populations in Operations Iraqi Freedom and
Enduring Freedom. J Travel Med 2006; 13: 92-9.

5. Riddle MS, Tribble DR, Putnam SD, et al: Past trends and current status
of self-reported incidence and impact of disease and nonbattle injury in
military operations in Southwest Asia and the Middle East. Am J Public
Health 2008; 98: 2199-206.

6. Riddle MS, Sanders JW, Putnam SD, Tribble DR: Incidence, etiology, and
impact of diarrhea among long-term travelers (US military and similar pop-
ulations): a systematic review. Am J Trop Med Hyg 2006; 74: 891-900.

7. DuPont HL, Cooperstock M, Corrado ML, Fekety R, Murray DM:
Evaluation of new anti-infective drugs for the treatment of acute infec-
tious diarrhea. Infectious Diseases Society of America and the Food and
Drug Administration. Clin Infect Dis 1992; 15(Suppl 1): S228-35.

8. DeBruyn GHS, Borwick A: Antibiotic treatment for travelers' diarrhea.
Cochrane Database Syst Rev 2000; 3: 1-21.

9. Hill DR, Ericsson CD, Pearson RD, et al: The practice of travel medicine:
guidelines by the Infectious Diseases Society of America. Clin Infect Dis
2006; 43: 1499-539.

10. Connor P, Farthing MJ: Travellers' diarrhoea: a military problem? J R
Army Med Corps 1999; 145:95-101.

11. Cook GC: Infiuence of diarrhoeal disease on military and naval cam-
paigns. J R Soc Med 2001; 94: 95-7.

12. Black RE: Epidemiology of travelers' diarrhea and relative importance of
various pathogens. Rev Infect Dis 1990; l2(Suppl 1): S73-9.

13. Salam I, Katelaris P, Leigh-Smith S, Farthing MJ: Randomised trial of sin-
gle-dose ciprofloxacin for travellers' diarrhoea. Lancet 1994; 344: 1537—9.

14. Kuschner RA, Trofa AF, Thomas RJ, et al: Use of azithromycin for the
treatment of Campylobacter enteritis in travelers to Thailand, an area where
ciprofioxacin resistance is prevalent. Clin Infect Dis 1995; 21: 536-41.

MILITARY MEDICINE, Vol. 175, March 2010 145



Travelers' Diarrhea Management

15. Mattila L, Peltola H, Siitonen A, Kyronseppa H, Simula I, Kataja M:
Short-term treatment of traveler's diarrhea with norfloxacin: a double-
blind, placebo-controlled study during two seasons. Clin Infect Dis 1993;
17:779-82.

16. DuPont HL, Ericsson CD, Mathewson JJ, DuPont MW: Five versus three
days of ofloxacin therapy for traveler's diarrhea: a placebo-controlled
study. Antimicrob Agents Chemother 1992; 36: 87-91.

17. Bouree P, Kouchner G: [Trial chemoprophylaxis of traveler's diarrhea
using nifuroxazide] [Article in French] Pathol Biol (Paris) 1986; 34:
669-71.

18. Sanders JW, Isenbarger DW, Walz SE, et al: An observational clinic-based
study of diarrheal illness in deployed United States military personnel in
Thailand: presentation and outcome of Campylobacter infection. Am J
Trop Med Hyg 2002; 67: 533-8.

19. Tribble DR, Sanders JW, Pang LW, et al: Traveler's diarrhea in Thailand: ran-
domized,double-blind trial comparingsingle-doseand3-dayazithromycin-
based regimens with a 3-day levofloxacin regimen. Clin Infect Dis 2007;
44: 338^6.

20. Huang DB, Jiang ZD, Dupont HL: Association of virulence factor-
positive and -negative enteroaggregative Escherichia coli and occurrence
of clinical illness in travelers from the United States to Mexico. Am J
Trop Med Hyg 2003; 69: 506-8.

21. Huang DB, Nataro JP, DuPont HL, et al: Enteroaggregative Escherichia
coli is a cause of acute diarrheal illness: a meta-analysis. Clin Infect Dis
2006; 43: 556-63.

22. Adachi JA, Jiang ZD, Mathewson JJ, et al: Enteroaggregative Escherichia
coli as a major etiologic agent in traveler's diarrhea in 3 regions of the
world. Clin Infect Dis 2001; 32: 1706-9.

23. Centers for Disease Control and Prevention: Health Information for
the International Traveler 2003-2004. Atlanta, GA, U.S. Department of
Health and Human Services, 2003.

24. Bohnker BK, Thornton S: Explosive outbreaks of gastroenteritis in the
shipboard environment attributed to Norovirus. Mil Med 2003; 168: iv.

25. Thornton S, Davies D, Chapman F, et al: Detection of Norwalk-like virus
infection aboard two U.S. Navy ships. Mil Med 2002; 167: 826-30.

26. Centers for Disease Control and Prevention: Outbreak of acute gastroenteri-
tis associated with Norwalk-like viruses among British military personnel-
Afghanistan, May 2002. MMWR Morb Mortal Wkly Rep 2002; 51: 477-9.

27. Bailey MS, Boos CJ, Vautier G, et al: Gastroenteritis outbreak in British
troops, Iraq. Emerg Infect Dis 2005; 11: 1625-8.

28. Thornton SA, Sherman SS, Farkas T, Zhong W, Torres P, Jiang X:
Gastroenteritis in US Marines during Operation Iraqi Freedom. Clin
Infect Dis 2005; 40: 519-25.

29. Gascon J: Epidemiology, etiology and pathophysiology of traveler's diar-
rhea. Digestion 2006; 73(SuppI 1): 102-8.

30. Freedman DO, Weld LH, Kozarsky PE, et al: Spectrum of disease and
relation to place of exposure among ill returned travelers. N EngI J Med
2006; 354: 119-30.

31. Okhuysen PC: Traveler's diarrhea due to intestinal protozoa. Clin Infect
Dis 2001; 33: 110-4.

32. Hirschhorn N, Greenough WB 3rd: Progress in oral rehydration therapy.
Sei Am 1991; 264: 50-6.

33. Snyder JD: Oral Therapy for Diarrhea, Chap 79. In: Infections of the
Gastrointestinal Tract, pp 1241^9. Edited by Blaser MJ, Smith PD,
Roudin JI, Greenberg HB, Guerrant RL. Philidelphia, PA, Lippincott,
Williams, and Wilkins, 2002.

34. Coombes JS, Hamilton KL: The effectiveness of commercially available
sports drinks. Sports Med 2000; 29: 181-209.

35. Riesenhuber A, Boehm M, Posch M, Aufricht C: Diuretic potential of
energy drinks. Amino Acids 2006; 31: 81—3.

36. Hill DR, Ryan ET: Management of travellers' diarrhoea. BMJ 2008; 337:
al746.

37. McMahan ZH, DuPont HL: Review article: the history of acute infec-
tious diarrhoea management-from poorly focused empiricism to fluid
therapy and modem pharmacotherapy. Aliment Pharmacol Ther 2007;
25: 759-69.

38. Tribble DR, Baqar S, Pang LW, et al: Diagnostic approach to acute diarrheal
illness in a military population on training exercises in Thailand, a region of
campylobacter hyperendemicity. J Clin Microbiol 2008; 46: 1418—25.

39. Serichantalergs O, Dalsgaard A, Bodhidatta L, et al: Emerging fluo-
roquinolone and macrolide resistance of Campylobacter jejuni and
Campylobacter coli isolates and their serotypes in Thai children from
1991 to 2000. Epidemiol Infect 2007; 135: 1299-306.

40. Hakanen A, Jousimies-Somer H, Siitonen A, Huovinen P, Kotilainen P:
Ruoroquinolone resistance in Campylobacter jejuni isolates in travelers
returning to Finland: association of ciprofloxacin resistance to travel des-
tination. Emerg Infect Dis 2003; 9: 267-70.

41. Adachi JA, Ostrosky-Zeichner L, DuPont HL, Ericsson CD: Empirical
antimicrobial therapy for traveler's diarrhea. Clin Infect Dis 2000; 31:
1079-83.

42. Sanders JW, Frenck RW, Putnam SD, et al: Azithromycin and loperamide
is comparable to levofloxacin and loperamide for the treatment of travel-
ers' diarrhea in U.S. military personnel in Turkey. Clin Infect Dis 2007;
45:294-301.

43. Riddle MS, Arnold S, Tribble DR: Effect of adjunctive loperamide in com-
bination with antibiotics on treatment outcomes in traveler's diarrhea: a
systematic review and meta-analysis. Clin Infect Dis 2008; 47: 1007-14.

44. Petruccelli BP, Murphy GS, Sanchez JL, et al: Treatment of traveler's diar-
rhea with ciprofloxacin and loperamide. J Infect Dis 1992; 165: 557-60.

45. Mclntosh IBSV, Howell K: Health professionals' attitudes toward acute
diarrhea management. J Travel Med 2001 ; 8: 60-5.

46. DuPont HL, Homick RB: Adverse effect of lomotil therapy in shigello-
sis. JAMA 1973; 226: 1525-8.

47. Murphy GSBL, Echeverria P, Tansuphaswadikul S, Hoge CW, Imlarp S,
Tamura K: Ciprofloxacin and loperamide in the treatment of bacillary
dysentery. Ann Intern Med 1993; 118: 582-6.

48. Yates J: Traveler's diarrhea. Am Fam Physician 2005; 71: 2095-100.
49. Monteville MR, Riddle MS, Baht U, et al: Incidence, etiology, and

impact of diarrhea among deployed US military personnel in support of
Operation Iraqi Freedom and Operation Enduring Freedom. Am J Trop
Med Hyg 2006; 75: 762-7.

50. Riddle MS, Tribble DR, Jobanputra NK, et al: Knowledge, attitudes, and
practices regarding epidemiology and management of travelers' diarrhea:
a survey of front-line providers in Iraq and Afghanistan. Mil Med 2005;
170: 492-5.

51. Wingate D, Phillips SF, Lewis SJ, et al: Guidelines for adults on self-
medication for the treatment of acute diarThoea. Aliment Pharmacol Ther
2001; 15:773-82.

52. Guerrant RL, Van Gilder T, Steiner TS, et al: Practice guidelines for the
management of infectious diarrhea. Clin Infect Dis 2001; 32: 331-51.

53. U.S. Army Center for Health Promotion and Preventive Medicine:
Technical Guide 273. Disease of Tactical Importance to CENTCOM,
October 2005. Available at http://chppm-www.apgea.army.mil/; accessed
February 27, 2008.

54. Mettler S: Osmolality and pH of sport and other drinks available in
Switzerland. Sportmedizin und Sporttraumatologie 2006; 54: 92-5.

146 MILITARY MEDICINE, Vol. 175, March 2010



Copyright of Military Medicine is the property of Association of Military Surgeons of the United States and its

content may not be copied or emailed to multiple sites or posted to a listserv without the copyright holder's

express written permission. However, users may print, download, or email articles for individual use.


