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Abstract

Background—Acute diarrheal illness during deployment causes significant morbidity and loss 

of duty days. Effective and timely treatment is needed to reduce individual, unit, and health system 

performance impacts.

Methods—This critical appraisal of the literature, as part of the development of expert consensus 

guidelines, asked several key questions related to self-care and healthcare-seeking behavior, 

antibiotics for self-treatment of travelers’ diarrhea, what antibiotics/regimens should be considered 

for treatment of acute watery diarrhea and febrile diarrhea and/or dysentery, and when and what 

laboratory diagnostics should be used to support management of deployment-related travelers’ 

diarrhea. Studies of acute diarrhea management in military and other travelers were assessed for 

relevance and quality. Based on this critical appraisal, guideline recommendations were developed 

and graded by the Expert Panel using good standards in clinical guideline development 

methodology.

Results—New definitions for defining the severity of diarrhea during deployment were 

established. A total of 13 graded recommendations on the topics of prophylaxis, therapy and 

diagnosis, and follow-up were developed. In addition, four non-graded consensus-based 

statements were adopted.

Conclusions—Successful management of acute diarrheal illness during deployment requires 

action at the provider, population, and commander levels. Strong evidence supports that single-

dose antimicrobial therapy is effective in most cases of moderate to severe acute diarrheal illness 

during deployment. Further studies are needed to address gaps in available knowledge regarding 

optimal therapies for treatment, prevention, and laboratory testing of acute diarrheal illness.

Keywords

traveler’s diarrhea; military health; clinical practice guidelines; travel medicine

SUMMARY OF RECOMMENDATIONS AND SUGGESTIONS

Diarrhea Definitions

In military personnel reporting with an acute diarrheal illness, we define mild illness as no or 

minimal change in function, and moderate-severe illness as ranging from reduced to 

completely unable to function. Additionally, febrile diarrhea or dysentery is defined as 

diarrhea associated with fever or bloody stool.

General Recommendations on Force Health Protection Strategies

1 Providers should support and implement Combatant Command Force Health 

Protection (FHP) Guidance related to prevention of food and waterborne disease 

(Ungraded consensus-based statement)
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2 In deployed settings, surveillance and early treatment are important. Therefore, 

those with vomiting, watery diarrhea, or bloody stools should report to medical 

personnel at onset of symptoms (Grade 1B)

3 In scenarios where access to a medical provider may be limited, providing 

individual self-treatment medications (including antibiotics) to a deploying unit 

should be considered (Grade 1B)

4 More than one individual presenting from a unit with a vomiting predominant 

illness, with or without diarrhea, should prompt preventive medicine assistance 

to investigate communicable etiologies, such as norovirus (Ungraded consensus-

based statement)

Non-antibiotic Management of Acute Diarrheal Illness during Deployment

5 Prevention of dehydration is a critical aspect of diarrhea management. Early use 

of oral fluids and electrolytes should be encouraged (Grade 1A)

6 For those reporting mild watery diarrhea, the use of loperamide, bismuth 

subsalicylate, or watchful waiting are each reasonable options. Failure to 

improve or worsening of symptoms should prompt re-evaluation (Grade 1A)

Antibiotic Therapy of Acute Watery Diarrheal Illness during Deployment

7 For those reporting moderate or severe watery diarrhea, early antibiotic therapy 

combined with loperamide is recommended (Grade 1A)

8 For those who are treated for watery diarrhea, single-dose antibiotic therapy is 

recommended (Grade 1A)

9 Azithromycin 500 mg is recommended for use as a first-line agent for treatment 

of watery diarrhea in all regions of the world (Grade 1B)

10 Levofloxacin 500 mg is recommended as an alternative first-line agent for 

treatment of watery diarrhea, except in regions of the world where there is 

resistance (Grade 1A)

11 There are limited data suggesting single-dose rifaximin 1650 mg may be an 

alternative to the other single-dose antibiotic therapies in treatment of watery 

diarrhea where first-line agents cannot be used (Grade 1C, with remarks)

Antibiotic Therapy of Dysentery and Febrile Diarrhea

12 For those reporting fever greater than 101°F and/or bloody stools, single-dose 

azithromycin 1000 mg is recommended in all regions of the world (Grade 1B)

13 Loperamide should not be used as a standalone agent for dysentery or febrile 

diarrhea (Grade 1B)

14 When azithromycin 1000 mg is used for dysentery or febrile diarrhea, 

loperamide may be safely used in combination (Grade 2C)
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15 Levofloxacin 500 mg for three days may be used as an alternative therapy to 

azithromycin in the treatment of dysentery/febrile diarrhea, except in areas 

where there is resistance (Grade 1B)

Follow-up and Diagnostic Testing

16 Among those that fail to improve in 72 hours or in whom illness worsens after 

24 hours, alternative antibiotic regimens and expert consultation should be 

considered (Ungraded consensus-based statement).

17 Advice on specific diagnostic testing should be sought in the following 

situations: outbreaks, patients having diarrhea for more than 2 weeks, or 

treatment failures (Ungraded consensus-based statement)

INTRODUCTION

Infectious diarrhea has always been, and continues to be a problem in deploying troops and 

combat settings.1 The issue surrounding appropriate management of the disease likely dates 

back to World War II with the dawn of the antibiotic era. Some of the first randomized 

controlled treatment trials (RCTs) demonstrating antibiotic efficacy superior to placebos 

were conducted in the early 1980s, with consensus and expert-based treatment guidelines 

developed shortly thereafter.2 Studies have also evaluated various antibiotic regimens in 

combination with loperamide (an anti-motility agent) and shown through RCTs, improved 

efficacy compared to antibiotics alone when evaluating duration of post-treatment symptoms 

and clinical cure.3

The overall impact of travelers’ diarrhea (TD) during deployment of U.S. forces is 

substantial when one considers an average attack rate of 29% per month, and that for every 

episode, 3–5 days of illness ensues with an average of one complete duty day lost per 

episode.4 Given that it is estimated to cost over $2000 dollars per day to keep a troop in 

Afghanistan,5 timely and effective treatment could reduce the illness duration and time loss 

by 50 to 75%, resulting in a significant return on investment if optimized therapy were to be 

widely used. Beyond the potential for operational impact and disease burden mitigation, 

early treatment might also lessen the chronic health consequences (e.g., post-infectious 

functional bowel disorders and reactive arthritis), which are known to occur in 

approximately 10% of cases and can persist indefinitely in some individuals.6,7

No universal Department of Defense (DoD) treatment guidelines are available to offer global 

treatment recommendations to providers managing these illnesses during austere 

deployment settings. Furthermore, there are current gaps in our understanding of treatment 

with regards to which antibiotic classes should serve as front-line agents, safety and 

effectiveness of single-dose antibiotic/loperamide adjuncted regimens for ambulatory 

treatment of watery diarrhea and dysentery, and the best management practices at a 

population level.8

Despite a variety of therapeutic options, deployed providers continue to struggle with 

questions regarding best practice options for pharmacologic treatment.9,10 Our aim is to 

present practical guidance to deploying providers faced with common questions regarding 
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the use of antibiotic and non-antibiotic therapies, as well as population health best practices 

to mitigate the burden of infectious diarrhea during deployment. We sought to apply a 

rigorous process to the review and assessment of evidence in order to make informed, 

evidence-based guideline recommendations. Unfortunately, rigorous data needed to address 

important questions faced by deployed providers in management of service members with 

TD are often absent or insufficient. Therefore, we present a hybrid document. When 

sufficiently strong evidence from RCTs or observational studies addressing a clinically 

important question is available, we based our guideline recommendation statements upon 

that data. When evidence is absent or insufficient to provide evidence-based guideline 

recommendation statements, we offer our best expert advice as consensus statements with 

the goal of helping deployed providers of all training levels navigate important therapeutic 

and population health management questions.

METHODS

The goal of this guideline project was to produce clinically relevant and useful 

recommendations on the management of acute diarrheal infections to forward deployed 

providers who treat service members who are at high risk. Healthcare providers should use 

these guidelines to assist with treatment choices that optimize benefits, minimize harm and 

burdens, and return the service member to duty as soon as possible. This guideline also 

considers other important aspects of force health protection (FHP) as they relate to 

management of diarrhea in the deployment setting.

In 2011, the Institute of Medicine (IOM) released new guideline standards that required 

significantly more scientific rigor and high-quality evidence to be considered trustworthy.11 

Our Expert Panel is committed to upholding the IOM standards in guideline development. 

Nonetheless, the DoD does not have a formal institutionalized process for developing 

deployment health guidelines, and this project follows the Grades of Recommendations, 

Assessment, Development and Evaluation (GRADE) framework with noted limitations.12 

Furthermore, the Expert Panel recognizes the need to communicate important messages 

within deployed military settings that lack the necessary associated evidence to be called a 

“guideline” by the new IOM standards. To provide guidance to frontline providers in such 

areas lacking sufficient evidence, consensus statements were developed. This hybrid 

methodology accommodates “very low” or “insufficient” levels of evidence, as well as 

recommendations that fall into the category of good clinical and public health practice, and 

incorporates guidelines and consensus statements. The following document reflects this 

hybrid approach and follows the standards to produce credible guidance for forward 

deployed providers and other members of the FHP team.

Composition and Selection of Expert Panel Members

For this guideline, a Chair was appointed based on leadership and experience in the area of 

diarrhea epidemiology and clinical trials. The Chair had the authority to nominate other 

panelists for specific roles, which included Infectious Disease and Preventive Medicine 

physician specialists from each of the three services (Navy, Army, and Air Force), 

representative forward deployed providers with recent operational medicine experience 
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including a Family Practice provider, Independent Duty Medical Technicians, and a Special 

Operations Forces Physician Assistant. In addition, three non-DoD external panel members 

with Infectious Disease and Gastroenterology expertise were included. Conflict of interest 

for the external panel members (non-military) were reviewed and did not exclude them for 

participation in any of the voting related to recommendations.

Identifying and Reviewing the Evidence

Key Questions and Systematic Search: The Guideline Organizing Committee (GOC) 

developed a list of key clinical questions based on their knowledge of practice gaps:

1. How should military personnel with TD during deployment be directed with 

respect to self-care or seeking care?

2. Which service members should be prescribed antibiotics to self-treat TD?

3. What antibiotics/regimens should be considered for treatment of acute watery 

diarrhea?

4. What antibiotics/regimens should be considered for treatment of febrile diarrhea/

dysentery?

5. When and what laboratory diagnostics should be used to support management of 

deployment TD?

To inform the evidence around these questions we provided all panelists with read-ahead 

materials, including existing TD management guidelines and systematic reviews, 

publications detailing the unique aspect of diarrhea in military deployment settings, primary 

references associated with the emerging problem of extended-spectrum beta-lactamase 

(ESBL)-producing Enterobacteriaceae, and current military documents describing FHP 

strategies related to the acute enteric infection health threat.3,6,7,13–33 In addition, prior to the 

closed panel session where guidelines were developed, the Uniformed Services University of 

the Health Sciences (USU) and the Naval Medical Research Center sponsored a one-day 

open session conference where experts in the field gave lectures focused on the key clinical 

questions identified along with presenting the findings from the Trial Evaluating Antibiotic 

Therapy in Travelers’ Diarrhea (TrEAT TD) study (ClinicalTrials.gov Identifier: NCT 

NCT01618591). These lectures and study results were considered as part of the evidence 

base to support recommendation development.

A formal systematic review with data extraction tables detailing all relevant articles for each 

of the key questions was not performed. Nevertheless, the Expert Panel did have access to 

the 2015 Committee to Advise on Tropical Medicine and Travel (CATMAT) Statement on 

Travellers’ Diarrhea from the Public Health Agency of Canada, which did have detailed 

summary tables on questions pertaining to treatment with antibiotics and non-antibiotics 

modalities.14 The data and evidence for key clinical questions were considered based on the 

provided read-ahead documentation, relevant didactic lectures, and subject matter expertise.
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Drafting Recommendations

Focusing on key clinical questions outlined and deliberated on during the workshop, the 

closed panel reviewed the provided relevant publications on TD, considered the 

presentations from the open forum, and deliberated during the closed panel sessions to 

develop and agree upon consensus guideline recommendations. The closed panel discussion 

and deliberation was facilitated by an expert Chairperson in the field of management of 

diarrhea during deployment. The process for the development of each recommendation for a 

given key clinical question followed the general steps of recommendation formulation, 

grading the recommendation based on balance of risk harm and strength/quality of evidence 

supporting the recommendation, and discussion of the implications of the recommendation. 

Development and grading of recommendations utilized the Delphi process including features 

of anonymity, iteration, controlled feedback, and statistical group responses.34

Recommendation Formulation

The entire Expert Panel participated in the crafting of each of the recommendation 

statements. This process was achieved through the use of a facilitator (the Chair) who posed 

the key clinical research question and independently solicited from each of the panelists 

ideas on a recommendation statement. Points from each of the panelists were written down 

on a flip chart and grouped accordingly. Similar suggestions were grouped together where 

appropriate. From this process one or more recommendation statements emerged. In general, 

a statement would be collectively crafted and designed to include explicitly (or implicitly) 

the essential components of when, who, must/should/may/can, do what, and to whom. When 

the recommendation statement appeared to have no further discussion, the statement was put 

to an anonymous vote on the agreement of the statement using a Likert scale of strongly 

agree, weakly agree, weakly disagree, and strongly disagree (using the web-based 

PollEverywhere.com platform). If there was 80% or greater agreement (combining votes for 

strongly agree and weakly agree), the recommendation was accepted and moved forward for 

risk-harm and quality of evidence grading. In recommendations where there was less than 

80% agreement achieved, the recommendation was revisited, modified, and re-voted upon 

until at least 80% agreement was reached. Recommendations that could not attain 80% 

agreement were abandoned.

Evidence Grading Process for Individual Recommendations

Upon consensus of each recommendation statement, the Expert Panel considered two 

dimensions on grading of the evidence. First, the balance of benefits to harms, risks, or 

burdens, including the confidence in the estimate of effect (e.g., “net benefit rating”) was 

deliberated. For this assessment, recommendations were considered strong when benefits 

clearly outweighed the harms or vice versa. In the latter case, there could be a strong 

negative recommendation (e.g., a strong recommendation not to use a specific drug or 

diagnostic method). Strong recommendations (Grade 1) included persuasive language such 

as “we recommend.” Nonetheless, when benefits and harms were closely balanced and it 

was possible additional research might change either the direction or strength of a 

recommendation, it was considered weak, and statements were worded as “we suggest.” 

When benefits were considered to clearly outweigh harms, most, if not all, service providers 
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would choose the intervention; the recommendation is clearly Grade 1. In cases when there 

is considerable variability in provider preferences and tradeoffs between desirable and 

undesirable consequences are less clear, the recommendations are weaker (i.e., Grade 2).

The rating of the quality of the entire body of evidence for each recommendation was 

performed using the GRADE methodology.12 Ratings of the evidence started as high-quality 

and were downgraded based on criteria of study design, imprecision, indirectness (relative to 

the recommendation statement elements), inconsistency or heterogeneity of results across 

studies, and risk of reporting or publication bias. In general, study designs such as RCTs 

start as high-quality evidence, but are subject to downgrading based on these criteria. 

Observational studies start low, but may be upgraded if they meet design standards and (1) 

there is a large magnitude of effect, (2) there is a statistically significant effect even with the 

presence of bias, or (3) there is a dose-response gradient. A letter grade (A, B, or C) was 

assigned by the panel for the quality of evidence supporting each recommendation. A letter 

‘A’ grade was evidenced from >1 properly randomized, controlled trial that met most (or all) 

of the criteria in terms of quality study design, precision, directness, consistency, and 

minimized risk of publication bias. A ‘B’ grade was considered appropriate based on 

evidence from ≥1 well-designed clinical trial, without randomization or from cohort or case-

controlled analytic studies, multiple time-series, or dramatic results from uncontrolled 

experiments. A ‘C’ grade was relegated to evidence from opinions of respected authorities, 

based on clinical experience, descriptive studies, or reports of expert committees.

For both the net benefit and level of evidence ratings, a similar Delphi process was used to 

derive a consensus grading from the entire panel voting process. For each recommendation, 

the facilitator would lead a discussion about net benefit and level of evidence. Each 

participant was allowed to summarize his or her own opinions and thoughts. An anonymous 

voting method was used to record the participant’s individual grade selection. If at least 80% 

agreement was achieved, the consensus grade was accepted. If less than 80% agreement was 

obtained, the facilitator would lead further discussion of the recommendation and criteria to 

solicit clarifications and comments from the panelists. Upon completion of the rediscussion, 

another anonymous vote was taken. This process continued iteratively until at least 80% 

agreement was attained. In situations where 80% agreement could not be reached, 

recommendations with grades achieving 67 to 79% agreement were accepted, but reported 

with “additional remarks,” permitting those with minority opinions to address their 

concerns. Recommendations achieving less than 67% agreement are not included.

Finally, militarily relevant clinical and population health recommendations could not always 

be directly informed from the published data. For example, the Expert Panel recognized 

good clinical practice and standard FHP actions, which were considered important to be 

addressed. In such situations, the Expert Panel developed an ungraded consensus-based 

statement. Consensus in this instance was determined through open discussion and debate 

among the panel as well as putting the statement to a vote.

Review by External Reviewers

The deployment health guideline development Chair and co-chairs drafted initial 

recommendations, which were combined with the corresponding grade and presented to the 
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entire Expert Panel in final draft form. Panelists were allowed to comment and suggest 

modifications and wording refinements. A final consensus document was reviewed and 

approved by all panelists. After the final manuscript was completed and endorsed by the 

GOC, the manuscript underwent peer review process by USU to consider content, methods, 

and adherence to GRADE process. Reviewers were self-nominated and vetted through the 

Director of the Infectious Disease Clinical Research Program and the Department of 

Preventive Medicine and Biostatistics at USU. Reviewers were military or civilian 

physicians not involved in the deployment health guideline development process and 

included other infectious diseases, preventive medicine, and gastroenterologists, as well as 

personnel in DoD Education and Training Commands, representing all levels of provider 

education and training who might use these deployment health guidelines.

Defining Diarrhea

In military personnel reporting with an acute diarrheal illness, we recommend defining 

mild illness as no or minimal change in function, and moderate-severe illness as reduced 

or completely unable to function. Additionally, febrile diarrhea or dysentery is defined as 

diarrhea associated with fever or bloody stool.

A classification of TD using functional impact for defining severity is advised rather than the 

traditional frequency-based algorithm that has been previously utilized.35 If passing 

numerous stools represents a functional impairment, it will be judged as more severe than an 

illness where less stools are passed. Moreover, a patient with febrile dysentery passing few 

stools is likely to be severely impaired due to systemic illness manifestations. The definition 

of dysentery should be discussed with future travelers and is defined as passage of stools that 

contain gross blood admixed with stool. It should be emphasized that normal appearing 

stools with streaks of blood on the toilet paper may well represent bleeding external 

hemorrhoids and not dysentery. Previous definitions have variably classified illness (with 

implied functional impacts) functionally as mild, moderate, or severe based on number of 

unformed stools passed in 24 hours (e.g., 1–2 stools mild, 3–5 stools moderate, and ≥ 6–9 

stools for severe). Passage of a small number of stools with fever and severe cramps may be 

more disabling than passage of six watery diarrheal stools without cramps or pain. 

Furthermore, functional impairment may be dependent upon operational tempo as passage 

of multiple unformed stools during a period of low activity would not have as great an 

impact as when the tempo is high. We support an approach that matches the therapeutic 

intervention recommended, in terms of both safety and effectiveness, with the severity and 

impact of the illness. Therefore, we propose definitions based on functional impact. Prior to 

travel, the definitions of diarrhea should be discussed with service members, so they 

understand when to begin self-treatment, seek care, and what treatment modalities should be 

utilized. It is recognized that this is a departure from conventional definitions and will bring 

challenges to the interpretation and design of future trials related to TD, which rely on 

traditional severity based outcomes. Nonetheless, the Expert Panel feels that this 

classification system will likely lead to more tailored therapy for the individual.
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General Recommendations on Force Health Protection Strategies

1 Providers should support and implement Combatant Command FHP 

Guidance related to prevention of food and waterborne disease (Ungraded 

consensus-based statement)

2 In deployed settings, surveillance and early treatment are important. 

Therefore, those with vomiting, watery diarrhea, or bloody stools should 

report to medical personnel at onset of symptoms (Grade 1B)

3 In scenarios where access to a medical provider may be limited, providing 

individual self-treatment medications (including antibiotics) to a deploying 

unit should be considered (Grade 1B)

4 More than one individual presenting from a unit with a vomiting predominant 

illness, with or without diarrhea, should prompt preventive medicine 

assistance to investigate communicable etiologies, such as norovirus 

(Ungraded consensus-based statement)

In World War II, Lieutenant General William Slim, Commander-in-Chief, 14th Army, said it 

best, “Good doctors are no use without good discipline. More than half the battle against 

disease is fought, not by the doctors, but by the regimental officers.”36 Thus, this guideline 

aims not only to address the practices of front-line medical providers and environmental 

health officers, but also emphasize the important doctrine that has been established and 

recognize the critical role in the non-medical leaders of the Military to assure policies and 

procedures are implemented to maintain the maximum fighting end-strength during any 

deployment. Military leaders should set, and providers should follow and implement, 

Combatant Command, theater Foreign Clearance Guide, and service specific FHP guidance 

pertinent to prevention of diarrheal illness. Observational studies have demonstrated when 

strict food and water controls and hygiene infrastructure is in place and access to unsafe 

food/beverage is restricted, rates of enteric infection can be minimized.37–40 Thus, efforts 

should be made whenever possible to emphasize the importance of procuring food and water 

from inspected military sources.

A systematic review of 52 epidemiological studies in military and similar populations found 

that a fraction (~20–25%) of deployed personnel who become ill with acute diarrhea seek 

medical attention.41 While diarrheal illness represents a spectrum of severity, recent studies 

have further supported lack of care seeking even among those with a disabling 

illness,39,42–50 and the consequent results of considerable loss-duty time and decreased 

performance, which could be mitigated by early and effective therapy. Thus, we recommend 

that guidance be given to deploying units that military service members should seek care 

from their attached medical providers when their illness is having an impact on their ability 

to perform their duties. Individuals with vomiting, fever, or dysentery should seek care 

immediately, independent of subjective illness impact. Studies are needed to evaluate the 

impact of such guidance, which will likely result in more patient volume; however, if 

coupled with appropriate therapy, this strategy should have an important reduction in lost 
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duty days and improved daily effective end strength. If units or individuals are deployed to 

areas with a high potential risk for bacterial diarrhea without a medical provider, or with 

limited access to medical care, providing self-treatment to individual service members is 

recommended. After consulting with the relevant medical leads, modalities for self-

treatment for TD should include rehydration, loperamide, and antibiotics (see treatment 

recommendations in this guideline for mild, moderate, severe diarrhea and dysentery). While 

it is currently not the policy to provide self-treatment to personnel at the unit level, 

individual provision of stand-by therapy is common in travel medicine and should meet 

standard of care in similar military deployment situations. Prior to deployment, units should 

consider their medication logistics and requirements needed to implement this guidance. 

Future studies should be designed to evaluate the effectiveness of this guidance in 

operational settings in reducing lost duty and decreased full mission capability days. It 

should also be noted that viral gastroenteritis in deployed settings, when uncontrolled, has 

demonstrated potential to impact medical treatment facilities.51 These second order effects 

of such infections are considerable and support the importance of surveillance and effective 

response.

Despite all efforts to control food, water, and environmental infrastructure, endemic and 

epidemic diarrhea is a perennial concern.1,8,52–54 The position of the DoD is to have people 

report for care when experiencing symptoms in order to capture information about potential 

illnesses and injuries. Among deployed personnel, this often means talking to a unit medic 

or corpsman, who can appropriately triage the patient. The disposition of having people 

report to medical with problems (even if it is an informal consultation) allows the early 

identification of population health problems. An “outbreak” is defined as the occurrence of a 

medical condition that exceeds the baseline/expected rate within a specific place or group of 

people over a given period of time.55 In high risk environments, diarrheal disease outbreaks 

can temporarily incapacitate a high percentage of personnel, and without appropriate 

intervention, this can have significant impact on military operations.56,57 As a result, health 

surveillance is a cornerstone to effective FHP and should be continuously conducted in order 

to implement early intervention and control strategies.58 While there is no minimum number 

of cases that constitutes a bacterial diarrheal/viral gastroenteritis outbreak, and a rate 

increase that should trigger reporting will vary according to the operational circumstances, 

we recommend that a low threshold be used to trigger an evaluation by public health with 

viral gastroenteritis (vomiting predominant illness) as it has a high potential force of 

infection and ability to impact large numbers. Thus, we emphasize that in accordance with 

service specific guidance, providers should investigate suspected disease outbreaks or 

occurrences capable of adversely affecting unit effectiveness or readiness (i.e., norovirus) 

and utilize reporting systems to ensure appropriate prevention and control actions are 

taken.59–61

Non-antibiotic Management of Acute Diarrheal Illness during Deployment

5 Prevention of dehydration is a critical aspect of diarrhea management. Early 

use of oral fluids and electrolytes should be encouraged (Grade 1A)
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6 For those reporting mild watery diarrhea, the use of loperamide, bismuth 

subsalicylate, or watchful waiting are each reasonable options. Failure to 

improve or worsening of symptoms should prompt re-evaluation (Grade 1A)

Summary of Evidence—Acute diarrheal illness may lead to dehydration through excess 

loss of water and electrolytes in liquid stool. Diarrheal illness in the deployed setting may 

compound additional risk factors for dehydration particularly in hot and humid environments 

where high intensity activities and excessive sweating may lead to loss of critical 

electrolytes and fluids exceeding 10.5 L/day.62,63 Furthermore, dehydration may decrease 

one’s ability to perform mission-essential tasks in a timely and efficient manner.64 

Prevention of dehydration is a critical aspect of diarrheal management and should start early 

in the course of illness.65 Early intake of fluids and electrolytes should be encouraged in an 

amount sufficient to maintain moist mucus membranes and adequate urine output.35

Oral rehydration therapy (ORT) involves balanced replacement of glucose, electrolytes, and 

fluids by mouth based on glucose-sodium cotransport mechanism in the small intestine 

where glucose facilitates absorption of sodium and water.66,67 Many experts suggest 

available foods and beverages, such as salty soups, crackers, fruit juices, and tea with sugar 

may provide sufficient fluid and electrolyte balance in otherwise healthy adults with 

TD.13,35,68 Few studies exist evaluating the efficacy of ORT in adults with travel-related 

diarrhea and there are currently no studies for ORT use in military populations. One 

investigator-blinded study evaluated use of ORT plus loperamide as compared to loperamide 

alone in U.S. adults with TD.69 Both groups were encouraged to maintain fluid and salt 

intake through soft drinks, soups, and saltine crackers. Average fluid intake did not vary 

significantly among groups and ORT showed no significant benefit. As suggested in this 

study, adequate hydration may be maintained through oral intake of available food and 

beverages during cases of mild to moderate diarrhea. For the military, it is essential for 

commanders to ensure sufficient food and fluid is available to ensure adequate hydration in 

individuals affected by episodes of infective diarrhea. If an individual is unable to maintain 

adequate oral intake, whether due to more severe illness, excessive vomiting, or extreme 

fluid losses, prompt medical attention should be sought to ensure appropriate hydration, 

which may include use of ORT and/or parenteral fluids as indicated.

Medical treatment may not be required in patients with non-severe, non-cholera-like 

diarrhea. Antisecretory and anti-motility drugs have been shown to reduce the overall 

number of stools in episodes of infective diarrhea, allowing some individuals to continue 

their planned schedule.69–73 Toxin-induced intestinal secretion is the major pathophysiologic 

mechanism leading to watery diarrhea in acute enteric infection - including TD. The 

antisecretory drug most frequently studied and shown to have value for therapy in secretory 

forms of diarrhea is bismuth subsalicylate (BSS), which reduces the number of stools passed 

by approximately 40%.74 The recommended dose of BSS for therapy of acute diarrhea is 30 

mL (525 mg) of liquid formulation or two tablets (263 mg/tablet) chewed well every 30–60 

minutes, not to exceed 8 doses in 24 hours. Potential side effects of BSS include production 

of black stools and black tongues from bismuth sulfide salts, which are transient and 

harmless.75 Importantly, BSS may significantly reduce the absorption of orally-administered 
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doxycycline, leading to a reduction in the antibiotic’s bioavailability of up to 51%.76 This is 

a notable drug-drug interaction that is of concern in areas with high risk for malaria where 

doxycycline is an important prophylactic option. Therefore, care should be exercised when 

using BSS at the same time as doxycycline.

The major anti-motility drug available in DoD formularies and used for therapy of acute 

diarrhea is loperamide. In a comparative randomized trial in patients with TD, loperamide 

reduced the number of diarrheal stools passed when compared with BSS,73 and loperamide 

was shown to shorten duration of illness in both children77 and adults with acute diarrhea.78 

The recommended dose of loperamide for adults with diarrhea is 4 mg initially followed by 

2 mg after subsequently passed watery stools to a recommended maximum of 8 mg/d. 

Loperamide should not be given for more than 48 hours without physician review. The most 

valuable use of loperamide related to the self-treatment of TD is in combination with 

antibiotic therapy, where the combination has been shown to be superior to loperamide or 

antibiotics alone.3,70

A common complaint of loperamide therapy with acute diarrhea is post-treatment 

constipation; therefore, it is important to use the lowest dose of loperamide and wait 1–2 

hours between interval dosing to provide antidiarrheal effects without the negative post-

treatment effects of the drug. The main concern with respect to the use of loperamide in the 

deployment diarrhea setting is that anti-motility drugs have been associated with intestinal 

complications, such as toxic dilatation of the colon or prolonged illness when used in 

bacterial inflammatory colitis.79,80 There is some evidence that when used in combination 

with appropriate antibiotics this complication is very unlikely to occur.80

In summary, where medical treatment is not required (mild disease), antisecretory or anti-

motility drugs may reduce complications associated with dehydration, particularly in 

deployed settings with limited access to medical care. Nevertheless, it should be noted that 

operational tempo or other considerations which dictate assurance of optimal force strength 

may prompt more aggressive therapy. Regardless, further care should be sought immediately 

if symptoms worsen or fail to improve with symptomatic therapies alone.

Antibiotic Therapy of Acute Watery Diarrheal Illness during Deployment

7 For those reporting moderate or severe watery diarrhea, early antibiotic 

therapy combined with loperamide is recommended (Grade 1A)

8 For those who are treated for watery diarrhea, single-dose antibiotic therapy 

is recommended (Grade 1A)

9 Azithromycin 500 mg is recommended for use as a first-line agent for 

treatment of watery diarrhea in all regions of the world (Grade 1B)

10 Levofloxacin 500 mg is recommended as an alternative first-line agent for 

treatment of watery diarrhea, except in regions of the world where there is 

concern for resistance (Grade 1A)
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11 There are limited data suggesting single-dose rifaximin 1650 mg may be an 

alternative to the other single-dose antibiotic therapies in treatment of watery 

diarrhea where first-line agents cannot be used (Grade 1C, with remarks)

Summary of Evidence—Dating back to the seminal work of Kean and colleagues,81 the 

value of antibiotics related to the management of TD is strongly supported (Table 2 lists 

acceptable regimens). A systematic review of six RCTs demonstrated that antibiotics shorten 

the overall duration of TD to a little over 24 hours compared to more than 60 hours in 

placebo recipients.19 Furthermore, compared to antibiotics alone, combination therapy with 

loperamide shortens duration of illness to approximately half a day.3 Any antibiotic 

treatment is not without potential adverse consequences and use must be weighed relative to 

the benefits. Treatment emergent adverse events for commonly used antibiotics are rare; 

however, they do occur. Most recently, the U.S. Food and Drug Administration (FDA) 

released a statement on avoidance of fluoroquinolone use for non-complicated bacterial 

infections due to emerging and accumulating concerns of peripheral neuropathy, central 

nervous system, cardiac, dermatologic effects, and hypersensitivity reactions.82 Although the 

fluoroquinolone warning was targeted for non-complicated upper respiratory tract and 

urinary infections, the similar concern in treatment of TD may exist. Furthermore, the FDA 

also released a warning about the potential for cardiac anomalies (e.g., irregular heart 

rhythm) with use of azithromycin; however, the population at highest risk are those with 

known cardiovascular disease risk factors or disorders, such as long QT syndrome, low 

potassium or magnesium blood levels, slow heart rate, or use of certain antiarrhymia 

drugs.83 In the active military population and setting, such musculoskeletal and cardiac risks 

need to be balanced with the adverse consequences of TD. This Expert Panel reached 

consensus that oral antibiotic19 and loperamide-adjuncted3 regimens are well-tolerated, and 

in a deployment scenario, are judged to be outweighed by the risk of not-treating a 

potentially incapacitating and dehydrating illness.

For all antibiotics, current evidence supports that either single-dose therapy or treatment for 

up to three days are equivalently effective for TD due to noninvasive pathogens, which 

comprise the majority of cases.84,85 Given equivalence in efficacy, lower cost, increased ease 

of use, and probable improved safety profile, our recommendation for single-dose regimens 

is supported. Furthermore, we feel that concerns about significant alteration of the intestinal 

microbiome with antibiotic use may be minimized with single dose therapy; however, 

additional study is warranted. Nevertheless, it is recognized that in some cases of moderate 

or severe watery diarrhea (and certainly for invasive diarrhea to be further discussed below) 

longer durations of therapy may be necessary. Therefore, we recommend that a service 

member have appropriate follow-up (24 hours) for determination of continued therapy, or be 

provided with a 3-day course of antibiotics to continue self-treatment if a licensed medical 

provider is not available.

We recommend that azithromycin at a dose of 500 mg (refer to section on dysentery and 

febrile diarrhea for different dosing) be the first choice of treatment for all cases of TD, 

though alternatives are acceptable. Fluoroquinolones, such as ciprofloxacin or levofloxacin, 

have been the primary antibiotics of choice for most destinations;85–87 however, growing 
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resistance and safety concerns with this class of antibiotics has emerged.88–90 While no 

studies have looked at the efficacy of azithromycin versus placebo, the four RCTs directly 

comparing azithromycin to a fluoroquinolones in the treatment of TD finds equivalent 

efficacy in three trials with azithromycin being superior in the RCT involving a high 

prevalence of fluoroquinolone resistant Campylobacter.91–94 Azithromycin, like all 

macrolide antibiotics, has motilin agonist activity that increases gut motility; however, the 

promotility effect with azithromycin is markedly less than with erythromycin. In studies for 

its FDA approval for respiratory and sexually transmitted infections, diarrhea, nausea and 

abdominal pain were the most common side effects of azithromycin. Gastrointestinal effects 

were seen in approximately 5% of patients administered 1.0 g of azithromycin.95 Patients in 

these studies were not being treated for diarrhea and while those with gastrointestinal 

symptoms may be more likely to experience gastrointestinal toxicity, the effects may be 

mitigated with the addition of concomitant loperamide. Furthermore, the literature on the 

use of fluoroquinolones in non-traveler settings has demonstrated risks of developing 

Clostridium difficile infections along with tendinopathies and arthropathies;96 however, such 

concerns have not been observed (nor well studied) in deployment settings. Despite being a 

relatively infrequent cause of diarrhea globally (though predominant in South and Southeast 

Asia), the majority of Campylobacter spp. are now fluoroquinolone resistant97 and there is 

evidence for treatment failures in these situations with fluoroquinolones. 94 Overall, this 

evidence supports that azithromycin is as effective as fluoroquinolones in providing relief 

from TD, and should be the antibiotic of choice. Surveillance for developing azithromycin 

resistance to common TD pathogens globally is needed to provide continued support for this 

recommendation in the future.

Rifaximin, a non-absorbable rifamycin-derived antibiotic, has been shown to be effective 

against diarrheagenic Escherichia coli, which appear to be the most common bacterial 

pathogen in the Western Hemisphere.98 In two studies evaluating rifaximin compared to 

placebo, rifaximin was associated with a higher percentage of travelers cured. A follow-up 

study conducted on a subset of patients with diarrhea due to enteroaggregative E. coli 
showed the 200 mg dose of rifaximin administered three times a day was more effective than 

placebo in decreasing median time to last unformed stool (22 versus 72 hours).99 Two 

additional studies directly compared rifaximin to ciprofloxacin with no significant difference 

with respect to cure or treatment failure.98,100 Another study failed to demonstrate an overall 

advantage when ciprofloxacin was compared to rifaximin in patients with TD in Mexico, 

Guatemala, and India. Nevertheless, a subgroup with invasive illness failed to show a benefit 

following treatment with rifaximin.101 In addition, well documented primary treatment 

failures leading to the requirement for rescue therapy have been observed with invasive 

infections (including Campylobacter infections).101,102

Most recently, the findings have been reported from TrEAT TD Study, which is a RCT 

comparing three single-dose antibiotic regimens with loperamide (ClinicalTrials.gov: 

NCT01618591).103 In this study, U.S. and U.K. adults with acute non-inflammatory diarrhea 

at four military deployment sites in Afghanistan, Djibouti, Kenya, and Honduras were 

randomized and received single-dose levofloxacin (500 mg; 111 persons), azithromycin (500 

mg; 106 persons), and rifaximin (1650 mg, 107 persons) plus loperamide (labelled dosing). 

The primary outcome of clinical cure was evaluated in a non-inferiority trial design with 
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azithromycin and rifaximin versus a levofloxacin standard. Clinical cure at 24 hours 

occurred in 80.2% of the levofloxacin arm, compared to 78.3% and 74.8% in the 

azithromycin and rifaximin arms, respectively. Compared to levofloxacin, non-inferiority 

was not shown with rifaximin. Furthermore, median time to last unformed stool among all 

three arms was not different (levofloxacin: 5.6 hours; azithromycin: 4.0 hours; rifaximin: 5.6 

hours), treatment failures were uncommon (4.5%, 3.8%, and 1.9% in the levofloxacin, 

azithromycin, and rifaximin arms, respectively), and no safety concerns were identified. In 

addition to further supporting loperamide-adjuncted levofloxacin and azithromycin as safe 

and effective single-dose regimens, the use of single-dose rifaximin 1650 mg may be 

considered in situations where other agents are not available.

While recommendations for treatment of moderate-severe TD are well-evidenced and 

strong, there are some concerns with the use of empiric antibacterial therapy of TD that are 

important to understand. The first is that antibacterial drugs appear to complicate enteric 

disease caused by Shiga-like toxin producing E. coli (STEC) by increasing the risk of 

hemolytic uremic syndrome (HUS). Although this may occur in children, STEC is 

extremely rare as a pathogen in TD, and a meta-analysis did not show an association 

between antimicrobial therapy in adult patients with hemorrhagic colitis due to E. coli 
0157:H7 and the subsequent development of HUS.104 Another theoretical concern with 

antibiotic utilization is that for non-typhoidal Salmonella strains there may be prolonged 

intestinal carriage. Specifically, a meta-analysis showed that antibiotic therapy does not 

appear to reduce the length of illness in immunocompetent adults and increases the period 

during which Salmonella was detected in stool.105 This would not necessarily be an 

argument against antibiotic use as short-term carriage appears to be of limited clinical 

significance to those who are affected. A more legitimate concern is that treatment with 

antibiotics will modify the microbiota, which may result in the development of C. difficile 
associated diarrhea or colitis.96,105 A recent publication reported patients who developed C. 
difficile colitis following treatment with ciprofloxacin;106 however, this does not appear to 

be a common adverse outcome associated with treated TD, and single-dose therapy should 

significantly minimize this risk.

Finally, it is important to address the growing concern about the effect of antibiotic therapy 

on acquisition and carriage of multidrug-resistant organisms, specifically ESBL-producing 

E. coli, in the setting of military diarrhea.17,107 While these resistant pathogens are usually 

not associated with symptoms in the average healthy traveller (or military service member), 

transient in duration, and of uncertain impact on the spread of disease in a community-wide 

and global scale,15 their potential importance warrants consideration in balancing the benefit 

of acute illness treatment with both individual and population health consequences. Current 

studies lack much needed systematically collected data on the differential impact of single-

dose (and loperamide combined) antibiotic regimens.17,35,108,109 From a military 

perspective, antibiotic resistance is undoubtedly an important concern. Trauma-related 

infections among combat casualties are a substantial challenge110–112 with attendant 

morbidity and mortality113–118 and complicated by multidrug resistance.117,119–121 While 

needing further study, the multitude of exposures from environmental, as well as additional 

factors, such as daily antimalarial prophylaxis, stress to the immune system, perioperative 

antibiotic prophylaxis among injured personnel, and duration of deployment are strong 
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contributors to multidrug-resistant organism colonization acquisition122 and, thus, the 

attributable fraction of TD treatment with single-dose antibiotics needs to be put into 

appropriate perspective and balanced against the clear FHP benefits of effective therapy for 

consequential moderate-severe TD infections. In summary, at present, the risk of acquired 

ESBL-producing bacteria to the individual service member during deployment and 

community versus the potential negative consequences of untreated TD has raised important 

awareness and calls for the development of more data to inform future management 

guidelines.

Antibiotic Therapy of Dysentery and Febrile Diarrhea

12 For those reporting fever greater than 101°F and/or bloody stools, single-dose 

azithromycin 1000 mg is recommended in all regions of the world (Grade 

1B)

13 Loperamide should not be used as a standalone agent for dysentery or febrile 

diarrhea (Grade 1B)

14 When azithromycin 1000 mg is used for dysentery or febrile diarrhea, 

loperamide may be safely used in combination (Grade 2C)

15 Levofloxacin 500 mg for three days may be used as an alternative therapy to 

azithromycin in the treatment of dysentery/febrile diarrhea, except in areas 

where there is resistance (Grade 1B)

Summary of Evidence—Antibiotic therapy is recommended for treatment of dysentery, 

as well as acute watery diarrhea with high fever. Azithromycin is advised as the first-line 

agent for dysentery worldwide, given the potential etiologies of Campylobacter spp. and 

other fluoroquinolone-resistant pathogens.92,94,123,124 Azithromycin given as a single 1-gm 

dose or as 500 mg daily for three days was superior to levofloxacin 500 mg daily for three 

days for achieving clinical cure in Thailand in a setting with extremely high rates (exceeding 

90%) of fluoroquinolone-resistant Campylobacter spp.94 Azithromycin was also shown to be 

effective in clinical trials of treatment of TD in Africa and Thailand and Mexico,91,92 as well 

as being effective for treatment of shigellosis.125,126 Fluoroquinolone-resistant travel-

associated and domestic Campylobacter cases in industrialized countries have been 

increasingly reported and are not restricted to specific countries, such as Thailand.127–129 In 

addition, nalidixic acid and fluoroquinolone resistance in Shigella spp. and Salmonella spp. 

from India, and in a variety of enteric pathogens in sub-Saharan Africa has been 

recognized.130–133 Recent reports have also documented the emergence of azithromycin-

resistant Shigella in men who have sex with men (MSM), along with an outbreak in the 

United States (not limited to MSM) and Canada, emphasizing the need for continued global 

surveillance and close follow-up to assess treatment response.134,135 Thus, current evidence 

would support azithromycin as the antibiotic of choice for global therapy of dysentery and 

febrile diarrhea.
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Similar to the reasoning for single-dose therapy for moderate and severe diarrhea, 

azithromycin as a single 1 gm dose for treatment of dysentery and febrile watery diarrhea is 

generally well-tolerated with minimal side effects though dose-related gastrointestinal 

complaints have been observed.136 Drug-associated incidents or worsening nausea or 

vomiting may be exacerbated by the primary gastrointestinal infection,93,94 and are more 

common than in the treatment of non-gastrointestinal infections with rates of 3% and <1%, 

respectively.137–140 Furthermore, consideration of administering a dose of loperamide 

concomitantly with azithromycin may minimize the macrolide-associated promotility 

effects. Some experts believe that splitting the single 1 gram dose over the first day may 

achieve similar efficacy while inducing a lower frequency of nausea and related 

gastrointestinal side effects and increasing tolerability; however, this has not been 

specifically studied in a comparative trial.

A second option for the treatment of dysentery or febrile watery diarrhea is use of 

fluoroquinolones; however, important caveats exist. Fluoroquinolone antibiotics retain 

efficacy in much of the developing world and can be used effectively in such regions where 

the likelihood of fluoroquinolone-resistant Campylobacter spp. or Shigella spp. being the 

cause of dysentery is low, assuming there is good follow-up. Fluoroquinolones are generally 

well-tolerated. Gastrointestinal (nausea, vomiting, or diarrhea) and central nervous system 

(headache, dizziness, or insomnia) side effects are shared by all quinolones, but are 

generally mild and transient.141 The recent FDA warnings have been previously discussed, 

though the risk balance for treatment of dysentery or febrile diarrhea in a deployment setting 

favors treatment if azithromycin is not available.82 If situations do not allow the use of 

azithromycin (e.g., allergy or availability of supply), a 3-day fluoroquinolone course may be 

used, assuming that there is adequate follow-up to assess for treatment failure and further 

management.

The use of anti-motility agents in cases of severe diarrhea and dysentery is important to 

consider. Reported risks of loperamide therapy include ileus,142 so concern about 

theoretically increased likelihood of invasive disease when used as treatment monotherapy is 

warranted. Nonetheless, no studies have reported such outcomes in treatment of adults with 

TD, including severe disease,45,143–146 suggesting its safety profile may be acceptable, 

however, the Expert Panel recommends against use of loperamide as monotherapy in 

dysentery and febrile diarrhea given the clear aforementioned benefits of antibiotic therapy. 

An alternative question is to whether loperamide in combination with antibiotics in 

dysentery and febrile diarrhea improves treatment outcomes. While we lack robust data, 

there is some evidence to suggest that combination therapy may be effective and safely given 

in the setting of treatment of acute enteric invasive infections among adults. In a study by 

Murphy et al.,147 with the objective to evaluate the safety and efficacy of loperamide plus 

ciprofloxacin versus ciprofloxacin alone in the treatment of bacillary dysentery (in 88 Thai 

adults), the authors reported that compared to the non-adjuncted regimen, loperamide-

adjuncted treatment decreased the number of unformed stools (median 2.0 vs 6.5) and 

shortened the duration of diarrhea (19 hours vs 42 hours). Importantly, the authors noted that 

there were no adverse outcomes in either group. These results in addition to the findings of 

other studies where invasive disease was treated with anti-motility agents such as 

loperamide148–151 suggest that loperamide-adjuncted antibiotic regimens may offer 
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additional benefit to patients with inflammatory diarrhea. In summary, based on the available 

evidence, the consensus recommendation (weak) is that loperamide may be used in cases of 

febrile diarrhea and dysentery only in combination with antibiotics, assuming there is close 

follow-up to monitor for any adverse treatment outcomes. Further study is needed to 

understand the potential benefit of adjunctive loperamide in this specific clinical scenario.

Follow-up and Diagnostic Testing

16 Among those that fail to improve in 72 hours or in whom illness worsens 

after 24 hours, alternative antibiotic regimens and expert consultation should 

be considered (Ungraded consensus-based statement).

17 Advice on specific diagnostic testing should be sought in the following 

situations: outbreaks, patients having diarrhea for more than 2 weeks, or 

treatment failures (Ungraded consensus-based statement)

Summary of Evidence—While the differential diagnosis of acute diarrhea during a 

deployment setting will always have enteric pathogen infection at or near the top, clinical 

vigilance is a must and alternative etiologies need to be considered, particularly in cases that 

do not improve in 24 hours or resolution of illness in 72 hours does not occur despite 

effective therapy. For example, in febrile illness with diarrhea and/or vomiting as prominent 

features, the consideration of malaria may be appropriate if there is concern of lack of 

adherence to chemoprophylaxis.152–155 Clear instructions must be provided to patients 

regarding the expected response to antibiotic treatment, timing of illness resolution, and 

appropriate follow-up. Specifically, resolution of diarrhea or significant improvement by 24 

hours does not warrant further evaluation. If the patient worsens within the first 24 hours 

following treatment or has continuation of symptoms for 72 hours (or relapse of symptoms) 

they should return for medical evaluation. In cases of severe, prolonged, or recurrent disease, 

referral or consultation with a higher level of care with enhanced diagnostics and therapeutic 

options should be considered. Other considerations may include diagnostic evaluation for 

potential etiologies (infectious and non-infections), as well as switching of antibiotic therapy 

to a different drug class (if resistance is a concern).

We recommend that specific laboratory investigation is not normally required in the majority 

of cases of acute watery diarrhea because it is usually self-limited, resolves rapidly with 

effective therapy, and there are limited diagnostics available, particularly in forward 

deployed settings without infrastructure. While studies evaluating the utility in supporting 

management of TD in a forward deployed setting are lacking, it is our expert opinion that 

diagnostics likely have a role in improving care for those clinical scenarios that include 

outbreaks, chronic diarrhea (more than 14 days), or treatment failures as less common or 

drug-resistant pathogens and non-infectious etiologies may be causative (Table 3). Improved 

diagnostics may enhance the ability to provide a more rapid resolution of symptoms for the 

individual, improve antibiotic stewardship, and enhance control measures to prevent and/or 

limit diarrhea outbreaks.
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Conventional diagnostic approaches to diarrheal disease require multiple procedures: 

bacterial culture, microscopy with and without stains or immunofluorescence, stool antigen 

tests for detection of protozoa, and electron microscopy or antigen based tests for detecting 

viral agents. Culture methods are laborious and time consuming with results often not 

available for 48 to 72 hours.156 Historically, a decision to obtain a stool culture in an 

individual with diarrhea has often been guided by the finding of fecal leukocytes or the 

presence of stool lactoferrin, but these are likely imprecise and probably unnecessary.157,158 

Microscopy has been the principal diagnostic tool in parasitology, but is labor and time 

intensive, requires technical expertise, and lacks sensitivity and reproducibility. Multiple 

specimens are often required to reduce the day-to-day variability in parasite shedding.159

Culture independent molecular techniques are now available which provide results in hours 

rather than days and simultaneously identifies a multitude of bacterial, protozoan, and viral 

diarrheal pathogens, including those not commonly identified in clinical laboratories.160 

Diarrheal disease by definition has a broad range of potential pathogens particularly well 

suited for multiplex molecular testing. One potential drawback of molecular technologies is 

the need to pre-define the particular microbes being sought. In addition, the significance of 

an identified organism may not be clear as these molecular technologies, which involve 

nucleic acid amplification limited to our existing knowledge of a microbes’ genome and do 

not discriminate between viable and non-viable organisms or incorporate qualitative versus 

quantitative discrimination of colonization versus infection. As a result they can detect 

microbes at non-pathogenic levels. To confound matters, further multiplex techniques are 

more frequently associated with increased detection of mixed infections and the relative 

importance of each pathogen may be unclear.27,161–171 Lastly, lack of isolates for 

subsequent antimicrobial susceptibility testing or molecular epidemiology with outbreak 

investigations limits the utility of these culture-independent testing platforms. Therefore, 

employment of these multiplex detection techniques when indicated should be encouraged; 

however, they require knowledgeable interpretation which considers clinical, 

epidemiological, and microbiological factors. Continued work in diarrheal pathogen 

identification is needed, and implementation of these new molecular diagnostic approaches 

in deployed settings is likely to assist in conserving the fighting strength.

DISCUSSION

This guideline is intended to help simplify the management of deployed service members 

with diarrheal illness. The goal is to encourage medical evaluation with appropriate, 

optimized treatment to maintain force strength during deployments. We have sought to 

consider the range of management activities, including commander, provider, and patient 

level perspectives, and applied rigorous methods of both literature review and broad-based, 

tri-service, and multi-provider perspectives. While implementation of guidelines must fall 

within the current policies of the Armed Services, we feel that the future of TD treatment 

during deployment needs to evolve to a directly observed therapy-based strategy at the 

corpsman/medic level to optimize force strength. This guideline is a critical step to reach 

that goal and adds to the evidence base necessary to inform policy in management of TD 

among globally deploying forces.
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While this guideline is comprehensive, it does not address other important aspects related to 

acute diarrhea during deployment. Prophylaxis with antibiotics or other agents are not 

addressed, but may be a partial solution in some situations and have been advocated in some 

guidelines.14,35 Similarly, the use of probiotics and/or prebiotics for treatment and 

prevention has not been considered for multiple reasons, including lack of effectiveness.35 

Furthermore, it is important to remember that the DoD has strict policy on use of agents for 

prevention in FHP. Vaccines, immunoglobulins, and drug prophylaxis can be given under 

FHP, but only in accordance with FDA-licensed products and regimens and for FDA-

approved indications.170 Products not approved by the FDA for prevention can be given to 

service members only with voluntary informed consent under an institutional review board-

approved protocol and in accordance with a current and FDA-approved investigational new 

drug application. Therefore, products such as antibiotics, probiotics, and prebiotics that do 

not have a FDA licensed indication for prevention of TD cannot be used. Future efforts to 

develop such modalities need to consider these restrictions to be fully implementable. Lastly, 

this guideline does not address the management of the chronic consequences of acute 

diarrheal infection during deployment,6,7,171 which in combination with the perennial 

concern of antibiotic resistance and potentially consequential dysbiotic treatment effects, 

demands continued efforts on primary prevention, including improved field sanitation, 

hygiene, food security, and vaccines.

In summary, management of acute diarrheal illness during deployment requires action at the 

provider, population, and commander levels to be most effective. The development of a 

comprehensive Deployment Health Guideline is only the beginning. Effective promulgation 

and adoption of these guidelines utilizing top-down and bottom-up approaches will require 

additional commitment on the part of many. Nevertheless, the effort to date, as well as 

moving forward, is necessary as diarrheal illness has proven to be a perennial deployment 

problem that degrades force capability. Therefore, successful evidence-based management is 

critically important until more effective interventions, such as vaccines are developed to 

prevent these infections.
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Figure 1. 
TD Management Algorithm during deployment
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Figure 2. 
Wallet card (quick guide) for management of Acute Diarrhea during military deployment
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Table 1

Summary of Recommendations

General recommendations on force health protection strategies

1 Providers should support and implement Combatant Command FHP Guidance related to prevention of food and waterborne disease 
(Ungraded consensus-based statement)

2 In deployed settings, surveillance and early treatment are important. Therefore, those with vomiting, watery diarrhea, or bloody stools 
should report to medical personnel at onset of symptoms (Grade 1B)

3 In scenarios where access to a medical provider may be limited, providing individual self-treatment medications (including antibiotics) 
to a deploying unit should be considered (Grade 1B)

4 More than one individual presenting from a unit with a vomiting predominant illness, with or without diarrhea, should prompt 
preventive medicine assistance to rule out norovirus (Ungraded consensus-based statement)

Non-antibiotic management of acute diarrheal illness during deployment

5 Prevention of dehydration is a critical aspect of diarrhea management. Early use of oral fluids and electrolytes should be encouraged 
(Grade 1A)

6 For those reporting mild watery diarrhea, the use of loperamide or bismuth subsalicylate or watchful waiting are each reasonable 
options. Failure to improve or worsening of symptoms should prompt re-evaluation (Grade 1A)

Antibiotic Therapy of acute watery diarrheal illness during deployment

7 For those reporting moderate or severe watery diarrhea, early antibiotic therapy combined with loperamide is recommended (Grade 
1A)

8 For those who are treated for watery diarrhea, single-dose antibiotic therapy is recommended (Grade 1A)

9 Azithromycin 500 mg is recommended for use as a first-line agent for treatment of watery diarrhea in all regions of the world (Grade 
1B)

10Levofloxacin 500 mg is recommended as an alternative first-line agent for treatment of watery diarrhea, except in regions of the world 
where there is resistance (Grade 1A)

11There are limited data suggesting single-dose rifaximin 1650 mg may be an alternative to the other single-dose antibiotic therapies in 
treatment of watery diarrhea where first-line agents cannot be used (Grade 1C, with remarks)

Antibiotic therapy of Dysentery and Febrile Diarrhea

12For those reporting fever greater than 101°F and/or bloody stools, single-dose azithromycin 1000 mg is recommended in all regions of 
the world (Grade 1B)

13Loperamide should not be used as a standalone agent for dysentery or febrile diarrhea (Grade 1B)

14When azithromycin 1000 mg is used for dysentery or febrile diarrhea, loperamide may be safely used in combination (Grade 2C)

15Levofloxacin 500 mg for three days may be used as an alternative therapy to azithromycin in the treatment of dysentery/febrile 
diarrhea, except in areas where there is resistance (Grade 1B)

Follow-up and diagnostic testing

16Among those that fail to improve in 72 hours or in whom illness worsens after 24 hours, alternative antibiotic regimen, and expert 
consultation should be considered (Ungraded consensus-based statement).

17Advice on specific diagnostic testing should be sought in the following situations: outbreaks, patients having diarrhea for more than 2 
weeks, or treatment failures (Ungraded consensus-based statement)
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Table 2

Acute watery diarrheal illness antibiotic treatment recommendationsa

Antibioticb Dose Regimen Choice Treatment duration Recommendation Grade

Azithromycind,e 500 mg by mouth Primary Single-doseb or up to 3 day coursee Grade 1B

Levofloxacinf 500 mg by mouth Alternative Single-doseb or up to 3 day course Grade 1A

Rifaximing 200 mg by mouth three 
times daily
1650 mg by mouth

Alternative 
(diarrheagenic E. coli)

3 days course

Single-doseh
Grade 1C, with remarks

a
See Figure 1 for TD management algorithm

b
Antibiotic regimens may be combined with loperamide, 4 mg first dose, then 2 mg dose after each loose stool, not to exceed 16 mg in a 24 hour 

period (Grade 1A). Dosing interval of 1–2 hours should be recommended to avoid rebound constipation.

c
Use empirically as first-line in Southeast Asia and India to cover fluoroquinolone resistant Campylobacter or in other geographical areas if 

Campylobacter or resistant enterotoxigenic Escherichia coli are suspected.

d
Preferred regimen for dysentery or febrile diarrhea (Grade 1B)

e
If symptoms are not resolved after 24 hours, continue daily dosing for up to three days

f
Ciprofloxacin may be used interchangeably with levofloxacin (750 mg by mouth or 500 mg twice daily by mouth) as a single dose or up to a 3-day 

course

g
For watery diarrhea treatment only, do not use if clinical suspicion for Campylobacter, Salmonella, Shigella or other causes of invasive diarrhea.

h
Single-dose regimen can be used if access to other agents is limited.
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Table 3

Differential Diagnoses for Persistent and Chronic Causes of Diarrhea in Returning Deployer

Protozoa

 Giardia lamblia

 Cryptosporidium parvum

 Isospora belli

 Balantidium coli

 Enterocytozoon bieneusi

 Septata intestinalis

 Cyclospora cayetanensis

 Entamoeba histolytica

 Dientamoeba fragilis

Helminths

 Strongyloides stercoralis

 Schistosoma species

 Ascaris lumbricoides

 Capillaria philippinensis

 Trichuris trichiura

 Trichinella spiralis

Bacteria

 Enterobacteriaceae: E. coli (especially enteroadherent),

 Shigella species, nontyphoidal Salmonella, Campylobacter species,

 Yersinia enterocolitica

 Vibrionaceae: Aeromonas species, Plesiomonas species

 Clostridium difficile

Unknown pathogens/conditions

 Brainerd diarrhea

 Tropical sprue

Post-infectious processes

 Post-infectious malabsorptive states

 Disaccharide intolerance

 Subacute tropical malabsorption

 Bacterial overgrowth

 Post-infectious irritable bowel syndrome

 Post-dysenteric colitis

Chronic GI diseases unmasked by enteric infection

 Idiopathic inflammatory bowel disease

 Ulcerative colitis

 Crohn disease

 Microscopic colitis

 Celiac sprue

 Colorectal adenocarcinoma
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 AIDS
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