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PREAMBLE

The Committee to Advise on Tropical Medicine and Travel (CATMAT) provides the Public
Health Agency of Canada with ongoing and timely medical, scientific, and public health
advice relating to tropical infectious disease and health risks associated with international
travel. The Agency acknowledges that the advice and recommendations set out in this
statement are based upon the best current available scientific knowledge and medical
practices, and is disseminating this document for information purposes to both travellers
and the medical community caring for travellers.

Persons administering or using drugs, vaccines, or other products should also be aware of the
contents of the product monograph(s) or other similarly approved standards or instructions for
use. Recommendations for use and other information set out herein may differ from that set
out in the product monograph(s) or other similarly approved standards or instructions for use
by the licensed manufacturer(s). Manufacturers have sought approval and provided evidence
as to the safety and efficacy of their products only when used in accordance with the product
monographs or other similarly approved standards or instructions for use.

KEY POINTS/MESSAGES

The goal of this statement is to provide an updated clinical and epidemiological portrait
of travellers’ diarrhea (TD), including known risk factors, and to make recommendations on
the use of various interventions for the prevention and treatment of TD.

TD is mainly acquired through the ingestion of food and beverages contaminated with
pathogens which cause diarrhea. Globally, the most common causes of TD are the bacterial
pathogens Escherichia coli (particularly, enterotoxigenic and enteroaggregative Escherichia coli)
and Campylobacter, although there are important variations by region of travel. Most TD
infections occur during travel to low and middle income countries. Type of travel, duration

of stay, age of traveller and presence of certain medical conditions are important risk factors

to consider for TD.

Incidence rates for TD for those travelling up to two weeks in high risk regions (low and middle
income countries) range from 20-90%. Although TD is usually a mild and self-limiting disease,
up to half of travellers with TD will experience some limitation of activities during their trip
while up to 10% will experience persistent diarrhea or other complications.

Where feasible and relevant, recommendations for the prevention and treatment of TD were
developed using the Grading of Recommendations Assessment, Development and Evaluation
(GRADE) methodology. GRADE considers the balance of benefits (efficacy) and harms of each
intervention, including our confidence in the estimate of effect (high, moderate, low, very low),
and what CATMAT believes to be the values and preferences of the traveller regarding
prevention and treatment of TD. Please refer to the FAQ box below for more details on
interpreting GRADE recommendations.
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GRADE RECOMMENDATIONS

Prevention

1. CATMAT suggests that the oral cholera vaccine (killed whole cells plus recombinant
B-subunit, WC-rBS, licenced for use in Canada as Dukoral®') not be routinely administered
to Canadian travellers as a means of preventing travellers’ diarrhea (TD); Conditional
recommendation, moderate confidence in estimate of effect versus placebo.

* Moderate quality data showed the vaccine not to be effective in preventing TD
in travellers compared to vaccination with placebo: relative risk (RR) = 0.94
(95% Cl: 0.82 — 1.09). Overall 35% of vaccinated subjects and 37% of non-vaccinated
subjects developed diarrhea. There are no reported harms of the vaccine and there
are no data on patient preference. Given that there is no demonstrated benefit to
the vaccine, CATMAT does not recommend routinely giving the vaccine to travellers.

2. CATMAT recommends that bismuth subsalicylate (BSS) be considered as an option for
preventing TD for adults at significant risk, and who are willing to accept multiple doses
per day (2.1-4.2g/day, divided in four doses per day); Strong recommendation, high
confidence in estimate of effect versus placebo.

3. CATMAT suggests that a lower dosage (1.05g/day) of BSS could be used to prevent TD
in situations where a higher dosage is not feasible; Conditional recommendation, low
confidence in estimate of effect versus placebo, low confidence there is no difference
in effect between high and low dosage.

* High quality data showed BSS to be effective in preventing TD in travellers compared
to placebo: RR = 0.55 (0.44 - 0.67), resulting in 250 fewer cases of TD per 1000 travellers
treated. This strong effect was similarly found when restricted to those receiving a high
or low dosage of BSS, and no difference in effect was found when comparing high to
low dosage. However, low quality of data for the high and low dosage subgroups was
observed. There are no reported serious harms for BSS and there are no data on
patient preference.

4. CATMAT suggests that fluoroquinolones be considered as an option in the prevention
of TD in select high-risk short-term traveller populations where chemoprophylaxis is
considered essential; Conditional recommendation, high confidence in estimate
of effect versus placebo. Balance of benefits and harms based on available evidence
on adverse events and antimicrobial resistance patterns.

* High quality data showed fluoroquinolones to be effective in preventing TD in travellers
compared to placebo: RR = 0.12 (0.07 - 0.21), resulting in 293 fewer cases of TD per
1000 travellers treated. However, although not documented in travellers, fluoroquinolone
use in other populations has been associated with serious adverse events such as
cartilage damage, arthropathies, tendon rupture and C. difficile-associated diarrhea.

In addition, benefits may be less than anticipated due to increasing antibiotic

' Dukoral® s licensed for prevention of and protection against TD caused by ETEC and/or cholera caused by V. cholerae.
However, research used to support this indication were not conducted within traveller populations.
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resistance since these studies were performed. Fluoroquinolone use in travellers is also
associated with a potential risk of selecting for antimicrobial resistant pathogens among
endogenous flora. Finally, a relatively high percentage of travellers surveyed indicated
they preferred not taking antibiotics for prevention of TD. For these reasons, CATMAT
recommends that fluoroquinolone use for the prevention of TD be limited to certain
selected short-term travellers at high risk for health complications or serious
inconvenience from TD.

5. CATMAT suggests that rifaximin be considered as an option in the prevention of TD;
Conditional recommendation, moderate confidence in estimate of effect versus
placebo. Balance of benefits and harms based on available evidence on antimicrobial
resistance patterns.

* Moderate quality data showed rifaximin to be effective in preventing TD in travellers
compared to placebo: RR = 0.42 (0.33 - 0.53), resulting in 213 fewer cases of TD per
1000 travellers treated. Although no associations between rifaximin use in travellers
and antimicrobial resistance have been documented, potential risks will need to be
monitored. There are no reported harms for rifaximin use. A relatively high percentage
of travellers surveyed indicated they preferred not taking antibiotics for prevention of TD.

Treatment

6. CATMAT suggests that loperamide be considered as an option in the treatment of TD;
Conditional recommendation, low to moderate confidence in estimate of effect
compared to placebo.

* Data ranging from low to moderate quality showed loperamide to be effective in
reducing the duration and intensity of TD in travellers compared to placebo: e.g., RR
for first relief from acute diarrhea after 4 hours of treatment = 1.69 (95% Cl: 1.17 — 2.45),
resulting in 145 more cases of rapid first relief per 1000 travellers treated. There are
no reported harms for loperamide use. A high proportion of North American travellers
surveyed stated a preference for treatment with antidiarrheals including loperamide.

7. CATMAT suggests that fluoroquinolones be considered as an option in the treatment
of TD; Conditional recommendation, moderate confidence in estimate of effect versus
placebo. Balance of benefits and harms based on available evidence on adverse
events and antimicrobial resistance patterns.

* Moderate quality data showed fluoroquinolones to be effective in reducing the duration
of TD in travellers compared to placebo: RR for cure after 72 hours of treatment =
1.81(95% ClI: 1.39 — 2.37), resulting in 322 more cases of cure after 72 hours per 1000
travellers treated. Very low quality evidence showed fluoroquinolone use for treatment
of TD to increase the risk of experiencing an adverse event (most commonly headaches,
constipation, nausea and fatigue). Fluoroquinolone use in non-traveller populations
has also been associated with serious adverse events such as cartilage damage,
arthropathies, tendon rupture and C. difficile-associated diarrhea. Their use in travellers
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is associated with a potential risk of selecting for antimicrobial resistant pathogens.
A high proportion of North American travellers surveyed stated a preference for
treatment with antidiarrheals including antibiotics.

8. CATMAT suggests that the use of loperamide in conjunction with antibiotic therapy be
considered as an option in the treatment of TD; Conditional recommendation, moderate
to high confidence in estimate of effect compared to antibiotic use alone.

* Data ranging from moderate to high quality showed the addition of loperamide
to antibiotic therapy to be effective in reducing the duration of TD in travellers when
compared to antibiotic use alone: e.g., RR for complete relief from TD after 24 hours =
1.55(95% ClI: 1.28 — 1.86), resulting in 200 more cases of complete relief after 24 hours
per 1000 travellers treated with adjunct loperamide. There are no reported harms for
using loperamide in conjunction with antibiotics. A high proportion of North American
travellers surveyed stated a preference for treatment with antidiarrheals including
loperamide and antibiotics.

9. CATMAT suggests that azithromycin be considered as an option in the treatment
of TD; Conditional recommendation, low confidence in estimate of effect versus
fluoroquinolone use. Balance of benefits and harms based on available evidence
on antimicrobial resistance patterns and adverse events.

* Low quality data comparing azithromycin directly to fluoroquinolones showed
azithromycin to be equally or more effective in reducing the duration of TD in travellers
compared to fluoroquinolones: e.g., RR for recovery after 48 hours of treatment =
1.34 (95% Cl: 1.08 — 1.66), resulting in 134 more cases of recovery after 48 hours per
1000 travellers treated with azithromycin over fluoroquinolones. The exception is in rapid
or immediate cure from TD, where fluroquinolones had greater reported efficacy than
azithromycin: RR = 0.46 (95% Cl: 0.25 - 0.84). Taken together, these results suggest that
azithromycin's ability to provide relief from TD is equivalent to that of fluoroquinolones.
Although the evidence is less conclusive than for fluoroquinolones, azithromycin use
does pose a potential risk of selecting for antimicrobial resistant pathogens. The
evidence does not appear to indicate any serious harm associated with use of
azithromycin, although low quality data demonstrated a higher risk for nausea
immediately after treatment with azithromycin: RR = 6.23 (95% Cl: 1.48 — 26.26),
resulting in 68 more travellers with nausea in the first 30 minutes of treatment per
1000 treated with azithromycin as compared to those treated with fluoroquinolones.
Otherwise, there were no differences between the two therapies in other measures
of nausea and vomiting. A high proportion of North American travellers surveyed
stated a preference for treatment with antidiarrheals including antibiotics.
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10. CATMAT suggests that rifaximin be considered as an option in the treatment of TD for
travellers; Conditional recommendation, high confidence in estimate of effect versus
placebo, moderate to high confidence in estimate of effect versus ciprofloxacin.
Balance of benefits and harms based on available evidence on antimicrobial
resistance patterns.

* High quality data showed rifaximin to be associated with a higher percentage of
travellers cured of TD compared to placebo: RR = 1.29 (95% CI: 1.15 - 1.45), resulting
in 177 more travellers cured of TD at the end of follow-up per 1000 treated. High quality
data comparing rifaximin directly to fluoroquinolones (ciprofloxacin) showed there
was no significant difference between rifaximin and fluoroquinolones with respect
to proportion cured of TD (RR=0.98, 95% Cl: 0.90 — 1.07). Although no associations
between rifaximin use in travellers and antimicrobial resistance have been documented,
potential risks will need to be monitored. There are no reported harms for rifaximin use.
A high proportion of North American travellers surveyed stated a preference for
treatment with antidiarrheals including antibiotics.

GRADE recommendations were not made for hand and food hygiene since they are
non-invasive, low impact interventions with no credible alternative intervention to which
comparisons could be made. Nevertheless, CATMAT recommends washing of hands or use
of hand sanitizer, as well as prudent choice and preparation of food and beverages as best
practices for preventing diarrhea while travelling. At this time, a GRADE recommendation
cannot be made for the use of probiotics and prebiotics to prevent TD nor the use of BSS
to treat TD due to insufficient available evidence.

It should be noted that, due to the scarcity of evidence on TD prevention and treatment in
children, caution should be used when extrapolating any of the recommendations in this

document to children, unless specifically mentioned.
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BOX 1: FREQUENTLY-ASKED QUESTIONS ON HOW
TO INTERPRET GRADE RESULTS

Question: How is the confidence in estimate of effect measured?

Answer: In the GRADE approach, study results are pooled together by outcome and an estimate

of effect is determined using meta-analysis techniques. The quality of this evidence is then assessed
based on five criteria: risk of bias (i.e., limitations in the design and/or execution of the study);
imprecision (e.g., insufficient number of study subjects to detect effect); inconsistency (i.e., too much
variability in results between each study); indirectness (e.g., important differences in how the outcome
or intervention were measured across studies); and potential publication bias (i.e., studies with no effect
or undesired effect were not published and therefore cannot be assessed in the analysis). For each
individual criterion not met, one must rate down the quality one point on the four-point scale ranging
from "high” to “very low". In addition, the reasoning behind each downgrade must always be noted.

Question: Does the confidence in the estimate of effect directly define the strength of a
recommendation?

Answer: No. The strength of the recommendation is not only based on the estimate of effect
but it also takes into account the nature of the risks and benefits, and the related values and
preferences of the traveller.

Question: What does a “conditional” recommendation mean in practice?

Answer: GRADE-based recommendations in this statement labelled “conditional” mean that
CATMAT believes that the majority of well-informed travellers would choose the recommended
course of action; however a minority (perhaps a large minority) would not. This is either because

the benefit of the intervention in question is modest, the confidence in estimate of effect is not high,
or there are serious considerations for potential harm. An example of potential harm in the case of

antibiotic use for TD prevention and treatment is the presence of antimicrobial resistance patterns.

Question: If one was to conclude through the GRADE process that there was a high level of confidence
in the estimate of effect for Intervention A and a moderate level of confidence in the estimate of effect
for Intervention B, does that mean that Intervention A is better or more effective than Intervention B?

Answer: No. The fact that these interventions have separate assessments of quality of evidence
means by definition that they are being indirectly compared. If, for example, Intervention A is
compared to placebo and Intervention B is compared to placebo, we cannot infer that A is better
than B since this is an indirect comparison.

If on the other hand we are evaluating studies making a direct comparison between each intervention,
we may make an assessment of preference for one intervention over the other. However, this will still
depend on a global assessment of the estimate of effect and quality of evidence for each outcome of
interest, not to mention specific needs of special groups such as children, values and preferences of
travellers, etc. For the TD statement, the only direct comparisons made between interventions a re:
loperamide and antibiotic vs. antibiotic alone for the treatment of TD; azithromycin vs. fluoroquinolones
for the treatment of TD; and rifaximin vs. fluoroquinolones for the treatment of TD.

Question: Why is some of the evidence assessed using GRADE in this statement while other
evidence is not?

Answer: CATMAT concluded that certain interventions were not amenable to the GRADE approach,
either due to lack of credible alternatives to the intervention in question (e.g., hand washing for the
prevention of TD) or an insufficient evidence base (e.g., food and beverage choice for the prevention
of TD, use of probiotics for the prevention of TD). As such, CATMAT provided recommendations

for these interventions based solely on a review of the literature and expert opinion.




STATEMENT ON TRAVELLERS' DIARRHEA 7

INTRODUCTION

Diarrhea is a common medical problem affecting travellers, especially those who travel to low
and middle income countries where there is a higher risk of encountering suboptimal sanitation
and hygiene conditions (1). Travellers’ diarrhea (TD) can adversely affect travel plans and incur
financial costs to the traveller, especially if medical care is required while travelling. Several
factors, both travel-related (i.e. destination and type of travel) and traveller-related (i.e. country
of origin, age) affect the risk of acquiring diarrhea (2) and the severity of symptoms.

The purpose of this statement is to provide health care professionals with information on risk
factors, and recommendations for the prevention and treatment of TD. Information specifically
addressing persistent diarrhea in the returned traveller is included in a separate statement (3).

BACKGROUND
CLINICAL AND EPIDEMIOLOGICAL FEATURES

Symptoms of TD range from mild to severe. Classical TD is defined as the passage of three or
more unformed stools in a 24 hour period with at least one accompanying symptom including:
nausea, vomiting, abdominal cramps or pain, fever or blood in stools (dysentery) (4).

Symptoms of TD in adults tend to occur early during the trip, with onset dates reported on
average during the third or fourth day of travel (5, 6). However, children and youth under
the age of 20 have been reported to experience a later average onset at eight days (7). The
duration of TD generally averaged between three to four days among adult travellers (5, 6),
although average duration of incapacitation (i.e. unable to pursue planned activities) due
to TD did not exceed 30 hours (5, 6, 8). Longer durations of TD were observed in children,
particularly those two years of age and younger (7). Between 2 to10% of travellers may
develop persistent diarrhea (i.e. lasting two weeks or longer) (9).

Although TD is usually a mild and self-limiting disease, between 5% to 20% of travellers
sought professional help (i.e. consulted a physician, nurse or pharmacist), between 30%

to 60% used some form of medication, and some individuals required hospitalization (5-7).
In addition, between 12% to 50% of travellers were incapacitated for part of the trip due to
TD (5, 6) and 5% to10% may develop post-infectious irritable bowel syndrome (PI-IBS)(9).

ETIOLOGICAL AGENTS

TD is mainly acquired through the ingestion of food and beverages contaminated with
pathogens that cause diarrhea. The most common etiologic agents for TD are bacterial,

viral and parasitic. Bacterial pathogens, particularly enterotoxigenic and enteroaggregative
Escherichia coli (ETEC and EAEC respectively) and Campylobacter, are the most common.

A review of 51 studies on TD (10) found that roughly one third of TD cases from Latin America,
the Caribbean, Africa, and South Asia were due to ETEC and one third of the cases from
Southeast Asia were due to Campylobacter. Other bacterial pathogens such as Shigella and
Salmonella accounted for a combined 10% to 15% of TD cases in those regions. Aeromonas
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and Plesiomonas species were more commonly reported in Asia and Africa and accounted
for 5% to 8% of TD cases in those regions, while Vibrios accounted for 9% of the cases in
Southeast Asia.

The most common viral pathogens that cause TD are noroviruses and rotaviruses which
accounted for 19% to 25% of TD cases in Latin America, the Caribbean and Africa and
between 3% to 5% of TD cases in Asia (10). Noroviruses were also implicated in many
gastrointestinal outbreaks on cruise ships (11).

Parasitic pathogens such as Giardia, Cryptosporidium and Entamoeba histolytica, accounted
for 2% or less of TD cases from Latin America, the Caribbean and Africa and between 8%
to12% of cases in Asia (10). Cyclospora cayetanensis has also caused diarrhea in travellers
returning from Latin America, the Indian sub-continent and Southeast Asia (12). Although
parasitic pathogens are responsible for a smaller proportion of TD cases globally, diarrhea due
to parasites tends to be more protracted and, consequently, requires health care intervention
more frequently upon return from travel. Among travellers who visited a GeoSentinel travel
clinic? to seek post-travel medical care, parasitic pathogens represents the most frequently
identified cause of acute diarrhea (13). Diarrhea due to Giardia and other gastrointestinal
parasites were also reported more frequently in long-term travellers seeking post-travel
medical care than short-term travellers (14).

In the review article noted above (10), no etiologic agent could be identified for
approximately 40% to 50% of TD cases despite thorough microbiological evaluation.
However, there is evidence to suggest that bacterial pathogens are responsible for many of
these pathogen-negative TD cases as there are many documented cases of symptoms being
reduced through use of antibacterials. Two studies using more sensitive laboratory methods
for detecting pathogens such as PCR demonstrated that ETEC, EAEC and diffusely adherent
Escherichia coli (DAEC) accounted for 26% to 30% of TD cases originally characterized as
pathogen negative in travellers to Guatemala, Mexico, Jamaica and India (15, 16).

EPIDEMIOLOGY

A review of data from observational studies of diarrhea rates among travellers originating from
high income countries found that incidence rates for two-week stays ranged from 20% to 90%
for travel to high-risk regions (low and middle income countries) (4). Between 55% to 59% of

ill returned travellers who visited one of the travel clinics associated with GeoSentinel were
diagnosed with acute diarrhea (1). A study of travellers visiting four high-risk countries conducted
in the late 1970s and again in the late 1990s found that TD rates remained similar over this

20 year time period (6, 17). However, a subsequent study in one of these four countries has
shown a decline in rates of TD since the late 1990s which is thought to be due to efforts for
improved hygiene in tourist facilities (18).

2 GeoSentinel travel clinics are a worldwide communication and data collection network of 54 globally dispersed travel
and tropical medicine clinics.
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Preliminary findings from C-EnterNet, an integrated enteric pathogen surveillance system

with two sentinel sites in Canada (Ontario and British Columbia), for the 2011 surveillance year
indicated that 30% of all cases of reportable enteric disease in Canada were associated with
international travel (19). There have been regional variations reported, with 25% in Waterloo,
Ontario (from June 2005 to May 2009) (20) and 40% reported in British Columbia (in 2008) (21).
In the study from Waterloo, the travel-related cases accounted for 18% of the hospitalizations
for enteric illness reported during that study period (20). Note that the studies conducted
through C-EnterNet only target reportable illnesses such as campylobacter enteritis,
salmonellosis and giardiasis and therefore do not include other more notable travel-related
etiologies for diarrhea such as enterotoxigenic Escherichia coli. Hence, the findings above
only represent a fraction of all travel-related cases of diarrhea in Canada.

METHODS

This statement was developed by a working group comprised of volunteers from the CATMAT
committee, none of whom declared a relevant conflict of interest. All working group members
were approved by the CATMAT secretariat and chair. The working group, with support from the
secretariat, was responsible for: literature retrieval, synthesis and analysis; and the development
of key questions and draft recommendations. The final statement was approved by the full
CATMAT membership.

Recommendations in this statement on interventions to prevent and treat TD were developed
using the GRADE methodology, wherever relevant and feasible. This approach has been
increasingly adopted by guideline developers (22, 23). It stresses transparency and provides
an explicit framework in which the following factors are considered and weighed when making
a recommendation(s): confidence in the estimate of effect (quality of data, see Box 1: FAQ

on pg. 6 for details); balance of benefits and harms; and values and preferences. Resulting
recommendations are expressed as strong or conditional (see Box 1: FAQ on pg. 6 for details).

Various recommendations for preventive and treatment interventions provided within this
statement include off-label use of medications. Product monographs or other similarly
approved standards or instructions for use should be reviewed prior to use.

The following summarizes the process used to develop this statement:

For the GRADE recommendations:

1. The following key “"PICO" (population of interest, intervention, comparison and outcome)
questions were identified:

a. Among Canadian travellers, does the administration of the inactivated oral
cholera vaccine (Dukoral®) decrease the risk of acquiring TD as compared to
no vaccine (placebo)?

b. Among Canadian travellers, does the administration of a relevant chemoprophylactic
agent (i.e., antisecretory or antibiotic) decrease the risk of acquiring TD as compared
to no chemoprophylaxis (placebo)?
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c. Among Canadians having acquired TD during travel, does the administration of
a relevant therapeutic agent (i.e., antisecretory, antimotility, or antibiotic) decrease
the duration and/or severity of TD as compared to no therapy (placebo)?

d. Among Canadians having acquired TD during travel, does the administration of a
relevant therapeutic agent (i.e., antisecretory, antimotility, or antibiotic) decrease the
duration and/or severity of TD as compared to an alternative therapy (e.g., addition
of antimotility to antibiotic, different class of antibiotic)?

2. Key questions to define the magnitude of benefits and harms were also identified:

a. What harms are associated with TD chemoprophylactic and therapeutic agents,
as well as with vaccination?

b. What are the important risk factors for TD among travellers (e.g., destination,
duration of travel, age, comorbidities such as infection with HIV or acid
suppression/achlorhydria)?

c. What are the values and preferences of travellers regarding the magnitude of risk
reduction in TD that would make use of the relevant intervention worthwhile
given the associated cost and inconvenience?

3. With the aid of a reference librarian, a strategy was developed to identify relevant
literature. Several electronic databases (Ovid MEDLINE, Embase, Global Health and
Scopus) and the Cochrane Review Database were searched using variations on the term
“travellers’ diarrhea” and the relevant search term or terms for each intervention of
interest. The search spanned the initial date for each database up to June 1, 2013. For
all searches, only articles in English and/or French were retained. See Appendix 1 for an
example of a search strategy used. Reference lists from relevant studies were also scanned
to identify any studies not captured by the database searches.

4. From these searches, literature addressing the population of interest, intervention,
comparison and outcome (“PICO") and other questions was identified. Systematic reviews
that addressed the efficacy and safety of the TD interventions were specifically sought out.

5. Although some studies evaluated prevention and treatment of mild or moderate TD, our
recommendations only addressed outcomes using the classical definition of TD: three
or more unformed stools with at least one enteric symptom within a 24 hour period. For
studies evaluating antibiotics and vaccine, those conducted in a non-traveller population
were also excluded. For antisecretory and antimotility studies, non-traveller populations
were considered in situations where traveller data were scarce, but their inclusion in the
analysis led to a rating down in the overall quality of evidence. Finally, several studies
were excluded that evaluated antibiotics which are either no longer available in Canada
or are no longer prescribed for TD due to widespread antibiotic resistance.

6. A quality assessment of studies evaluating the efficacy of each of the TD interventions
was performed, and results were collated into evidence profiles and summary of findings
tables (see Appendix 2) as per the GRADE methodology (24-26).
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7. Recommendations were developed for use of each TD intervention, taking into
consideration: a) our confidence in the estimates of the efficacy and harms of each
intervention, b) the balance of harms and benefits, and c) the values and preferences of
travellers. The cost of each intervention, normally borne by the traveller, was not explicitly
considered as there were no data available on willingness to pay (WTP) for TD in travellers.

For the evaluation of interventions not given a GRADE recommendation:

8. The evaluation of certain interventions is not amenable to the GRADE approach, either
due to lack of credible alternatives to the intervention in question (i.e., best practices
considered as “common sense” approaches) or an insufficient evidence base. As such,
CATMAT provided recommendations for these interventions based on a review of the
literature, as well as expert opinion. The additional non-GRADE questions that were
considered are the following:

a. What are the documented antimicrobial resistance patterns for each of the antibiotics
recommended for use in prevention and treatment of TD; and does pathogen
susceptibility to antimicrobial treatment vary by destination?

b. Do hygiene and/or food and water precautions reduce the risk of acquiring TD
among travellers?

c. Does use of probiotics, prebiotics, or a combination of the two (synbiotics) reduce
the risk of acquiring TD among travellers?

d. What are the best practices associated with managing TD-related dehydration
among travellers?

RESULTS
RISK FACTORS

The following travel-related and traveller-related factors have been shown to affect the risk
of acquiring TD or influence the type or severity of symptoms of TD.

Travel-related

Travel destination has a large influence on the risk of acquiring TD (1, é). In a global retrospective
observational analysis of gastrointestinal infection among illreturned travellers who visited a
GeoSentinel clinic, travel to sub-Saharan Africa, South America or South Asia was associated
with the highest reporting rate ratios (RRRs), which ranged from 203 to 890 (reference group:
Northern and Western Europe); travel to Oceania, the Middle East, North Africa, Central
America, the Caribbean or Southeast Asia was associated with lower reporting rate ratios

(RRRs from 41 to 104); and travel to south/central/eastern Europe, North America, Northeast
Asia or Australasia was associated with the lowest reporting rate ratios (RRRs from 2 to 17) (1).
Rates also varied between countries within the same region: for example, within North America,
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reporting rates were highest in Mexico and within Southeast Asia, reporting rates were lowest
in Malaysia and Singapore (1). Among the Canadian GeoSentinel sites, approximately 30%

of TD cases acquired their illness in the Caribbean and Central America (including Mexico),
followed by South Central Asia and sub-Saharan Africa (18% each), Southeast Asia and

South America (7% each), and 20% from other regions (27).

The type of travel and accommodation can also influence the risk of acquiring TD. The TD
attack rates were higher among backpackers or travellers participating in adventure tours

(i.e. staying in private accommodations, camps, cheap hotels or similar places) compared to
those on a beach vacation (i.e. stay in one hotel along the shore) (17, 28). In addition, business
travellers had a lower risk for TD compared to tourists and honeymooners (5, 6). A few studies
have shown that staying in luxury accommodations compared to standard hotels does not
necessarily reduce the risk of acquiring TD (17, 28).

The incidence of TD has been reported to increase with increased duration of stay of up to
two to three weeks (5, 28, 29). Long-term travellers (trip duration more than 6 months) were
more likely to have chronic diarrhea, giardiasis and post-infectious irritable bowel syndrome
than short-term travellers (trip duration less than one month), while acute diarrhea and acute
bacterial diarrhea were more common in short-term travellers (14).

Seasonality of travel appears to influence the risk of TD. In one study, Austrians who travelled
to various regions in Africa, Asia, and in Central and South America had lower incidence rates
for TD overall when they travelled during the months of December to March (typically colder
months) than those who travelled during the months of June to September (typically warmer
months) (28).

Traveller-related

Age of the traveller may affect the risk of TD. Younger adults (aged 30 years or younger)

have been shown to be at highest risk for TD compared to older adults (5, 6, 28). In one
observational study, children (<18 years of age) had a non-significant morbidity risk increase
due to acute diarrhea compared to adults (adjusted for gender, travel region, reason for travel
and travel duration), however younger children (<11 years) had a significantly higher rate
compared to older children (30). Another study also showed that small children (<2 years)
tended to have a more severe and prolonged clinical course for TD compared to other
pediatric age groups (7).

Travellers who originated from high or intermediate risk regions for TD (i.e. South Asia and
sub-Saharan Africa) had lower rates for TD compared to travellers who originated from low risk
regions (i.e. North America and Australasia) (5, 31). Lower rates were also observed among
travellers who reported recent (5, 6) or prior (17, 32) travel to the tropics or other low and
middle income countries. Lower rates of TD were also reported in individuals who had
experienced TD in the preceding year (33).
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Some studies have shown that individuals may have a genetic susceptibility to certain etiologic
agents for TD (34-36). Other pathophysiologic factors were also shown in several studies to
influence the risk of diarrhea (i.e. diarrhea in HIV-infected individuals was found to be strongly
associated with low CD4 cell counts (37); use of medication that reduces gastric acid secretion,
such as proton pump inhibitors (38) and histamine 2 antagonists (39), increases susceptibility
to bacterial infections such as Campylobacter and Salmonella). In the case of proton pump
inhibitors however, the magnitude of the enhanced susceptibility to acute diarrhea from
chronic use is not clear (38).

PREVENTION—BEST PRACTICES

Evidence regarding various “common sense” interventions thought to prevent TD was
reviewed, including hand hygiene, food and beverage selection and water purification.
As these are non-invasive interventions with broad applicability, they were not subject to
a GRADE evaluation.

Hand Hygiene

The evidence for the effectiveness of hand hygiene (i.e. washing hands with soap and water

or disinfection through the use of alcohol-based hand sanitizers) in preventing diarrhea in
travellers is limited. Furthermore, hand hygiene would not be expected to prevent illness
related to the consumption of contaminated food and water. Nevertheless, the importance

of hand hygiene in reducing the risk of diarrheal illness among non-travel-related cases in both
low to middle income (40-42) and high income (43, 44) countries has been well-documented.
Findings from a systematic review conducted on the benefits of hand washing found that
interventions that promote hand washing can reduce diarrheal episodes by about one-third (45).
Therefore, hand washing with soap and water is recommended before preparing meals, before
eating meals, and after urination or defecation.

Alcohol-based hand sanitizers are also becoming a more commonly used source of

hand hygiene. A few studies found that hand rubbing with an alcohol-based solution was
comparable to (46), or better than (47-49), hand washing with an antiseptic soap at reducing
bacterial hand contamination. Therefore in the absence of ready access to soap and water,
alcohol-based hand sanitizers may aid in reducing the risk of diarrheal illness among travellers.

Food and Beverage Selection

The ingestion of contaminated foods and beverages is an important risk factor for acquiring
enteric pathogens associated with TD. The presence of these pathogens in food and beverage
samples taken from higher risk travel destinations (50-52), as well as association of their
consumption with travel-related enteric outbreaks (53) has been identified. An informal review
of the literature (54) failed to find a correlation between practicing standard dietary precautions
and the risk of acquiring TD. These studies, however, were mostly based on retrospective
surveys prone to recall bias, as well as low response rates, and failed to take into account
important modifying factors such as host immunity, age and location where meals are prepared.
For example, preparing one’s own food likely improves the level of food hygiene and has been
shown to significantly lower the risk of developing TD (50).
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Notwithstanding this lack of evidence, and in spite of some studies showing low compliance
among travellers in following recommended dietary precautions (55, 56), travellers may still
benefit from exercising caution in the choice of food and beverage consumption while
travelling to higher risk areas as outlined below:

ADEQUATELY HEATED OR PASTEURIZED FOODS AND BEVERAGES

Temperatures above 65°C have been found to reliably kill all bacterial pathogens, thereby
making consumption of foods and beverages that are served steaming hot (57) a lower risk
option. Consumption of undercooked or raw meats and seafood (53, 58) and unpasteurized
eggs and dairy products (53) have been implicated in the risk for TD and are best avoided.
Foods cooked earlier in the day and not sufficiently reheated are also best avoided (59).

FOODS THAT ARE THOROUGHLY CLEANED AND STORED IN HYGIENIC CONDITIONS

Foods, particularly fruits and vegetables, which are not cooked or heated should be washed
thoroughly in clean water or peeled prior to consumption to remove enteropathogens from
the food surface. For travellers unable to prepare their own food, it is best to avoid fruits
and vegetables that are difficult to clean (e.g., broad leafed vegetables) or peel (60), or
foods that are prepared, stored or served in unsanitary conditions (61).

Soaking fruits and vegetables in disinfectants such as dilute bleach or permanganate solutions
has been shown to reduce contamination. However, concentrations and contact time have
not been well studied, and protozoal cysts will generally be resistant to relatively brief and
incomplete contact. In addition, bleach loses its disinfectant properties in the presence of
many organic compounds (62).

FOODS WITH LOW WATER AND HIGH SUGAR CONTENT

Bacteria need moisture for growth therefore moist food items served at room temperature are
best avoided (63). Dry items such as bread and rolls would be safer to consume (64). However,
the high sugar content in certain moist foods such as syrups, jellies, jams and honey inhibit the
growth of bacteria and are assumed to be safe (63).

BOTTLED CARBONATED AND ALCOHOLIC DRINKS

An in vitro study of survival of several TD-related enteric pathogens in beverages (65) found
that these pathogens were killed most quickly in wine, followed by carbonated drinks and beer.
Greatest pathogen growth was observed in non-chlorinated drinking water and milk. Therefore
bottled carbonated and alcoholic drinks may be relatively safe to drink while travelling.

ICE AND BOTTLED WATER

Ice made from purified water should be safe to consume; however, ice served at restaurants
or by vendors may have been made from contaminated water sources and thus may not

be safe (66). Several studies found the bacteriological quality of various brands of bottled
water sold in several international destinations to be highly variable, and some judged to

be unsatisfactory by accepted health standards (51, 67-69). Studies conducted in two higher
risk countries found that all imported brands of bottled water tested were within the World
Health Organization (WHO) standards for purity while some domestic brands were not (70, 71).
However, non-carbonated bottled water with intact seals can generally be assumed to be safe
to drink.




STATEMENT ON TRAVELLERS' DIARRHEA 15

Water Purification

Purified water is safe to drink. Water purification while travelling may be achieved through heat,
chemical disinfection (combined with filtration if possible) or through ultraviolet (UV) radiation.
Bringing water to a boil is the most effective way of producing potable water because all
common enteric pathogens are readily inactivated or killed by heat upon boiling, even at
moderately high altitudes (72, 73). Water should be boiled for one minute or kept covered
once boiled for slow cooling (73). Small portable heating coils or a kettle with an electrical
outlet and current flexibility are inexpensive ways to ensure a constant supply of purified water.

Filters that trap particles of at least 0.2um in size are effective against most bacteria and
parasites; however most filters are not reliable for removal of viruses (73). Therefore if possible,
water filtration should be followed by chemical disinfection (74).

Chemical disinfection may be achieved through the addition of a halogen such as iodine or
chlorine to the water. lodine, available in tablet form and in low concentrations, is effective
in killing bacterial, viral and protozoal (except Cryptosporidium) pathogens (73, 75). lodine is
contraindicated in pregnant women and those with thyroid disease (74) and its use should
be limited to periods of one month or less (73).

Chlorine is available in a variety of formulations, both tablet and liquid, including simple
household bleach and commercial preparations of chlorine dioxide. Each form releases free
chlorine in water that effectively kills many enteric pathogens depending on concentration and
contact time (72). Halogen treated water may often be unpalatable. However, the taste can be
improved by reducing the halogen concentration and increasing contact time proportionately.
Alternatively, halogen treated water can be run through a filter that contains activated carbon
or ascorbic acid crystals can be added after the required contact time has been achieved (62).
Water purified by methods which do not have residual disinfecting activity can become
recontaminated during storage. Halogens have prolonged activity, and in higher concentrations,
allows water to be stored safely for prolonged periods.

UV pens emit rays that can kill bacteria, viruses, protozoa and other parasites in clear water;
however, they can be costly compared to other water purification methods and they do not
work in turbid conditions (cloudy water) (74). Solar water disinfection (SODIS) combines the
effect of thermal heating of solar light with UV radiation to eliminate pathogens (76). However,
this method may not be practical for most travellers due to the time required to disinfect the
water: up to 48 hours of solar exposure, depending on the intensity of sunlight available as
well as the sensitivity of the pathogens.

The choice of water purification method will vary according to the traveller’s itinerary and
personal preferences. Long-term travellers may prefer to boil their water throughout their
travels as filters have finite life-spans and chemically-treated water is often unpalatable. Most
short-term travellers on business trips or resort holidays may prefer limiting themselves to
commercially bottled beverages while campers may prefer portable water filters possibly
combined with halogen treatment.
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PREVENTION—INTERVENTIONS

Probiotics, prebiotics and synbiotics

Due to various limitations explained below, CATMAT was unable to make a GRADE
recommendation on the use of probiotics, prebiotics and synbiotics in the prevention of TD.
An informal evaluation of the evidence is provided below.

Probiotics are live microbial food ingredients (i.e. certain types of living bacteria or yeast) that,
when ingested in sufficient quantities, provide health benefits to the consumer (77). Prebiotics
are non-digestable food ingredients (i.e., certain types of dietary fiber) which provide health
benefits by selectively stimulating growth of certain bacteria in the colon (78). Synbiotics are
products containing both probiotics and prebiotics. In Canada, probiotics, prebiotics and
synbiotics are classified as natural health products (NHP) and, if reviewed by Health Canada,
will be assigned a Natural Product Number (NPN) which is displayed on the product container.
The Canadian regulations governing NHP are separate from the regulations governing
prescription drugs. The more serious the health claim being made on the label, the higher
the required level of evidence.

Several meta-analyses and reviews have evaluated the clinical effectiveness of probiotics in

the prevention or treatment of symptoms for a variety of gastrointestinal diseases, such as
lactose intolerance, irritable bowel syndrome, antibiotic-associated diarrhea, and those due

to Helicobacter pylori and Clostridium difficile infections (77, 79-81). However, only a few
randomized controlled studies have examined the use of probiotics in the prevention of TD

with an outcome showing significant effects (82-86); and only one of four meta-analyses showed
a significant pooled effect (79, 87-89). Furthermore, it is difficult to interpret the findings because
of the differing probiotic species, formulations and dosages used in the studies, and due to
methodological problems within the studies themselves (i.e. poor compliance, recall bias).

Of the various probiotic species studied, Saccharomyces boulardii (84, 85) and Lactobacillus
rhamnosus GG (82, 83), both of which are stable at room temperature when lyophilized (87),
appeared to be the most promising for prevention of TD with no significant side effects.

Evidence related to the preventive effects of prebiotics and synbiotics for TD is also
limited (90-92). Variability in the study designs prevented comparisons as each study
evaluated a different compound and used differing dosages and duration of treatment.

PREVENTION—VACCINATION AND CHEMOPROPHYLAXIS

Vaccination—Oral cholera vaccine (Dukoral®)
GRADE recommendation:

CATMAT suggests that the oral cholera vaccine (killed whole cells plus recombinant B-subunit,
WC-rBS, licenced in Canada as Dukoral®)(93) not be routinely administered to Canadian
travellers as a means of preventing TD; Conditional recommendation, moderate confidence
in estimate of effect versus placebo.
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Efficacy

The pooled results from three randomized controlled trials (RCTs) (94-96), as well as results
from one Cochrane review (97), found no increased benefit for the oral cholera vaccine

for preventing an episode of TD during travel when compared to those vaccinated with a
placebo.? Overall, 35% of vaccinated subjects in the three studies developed TD versus 37%
of non-vaccinated subjects, for a pooled RR of 0.94 and 95% confidence interval (95% Cl)

of 0.82 - 1.09. Additionally, these studies found no difference in effect for prevention of TD
related to ETEC when compared to placebo. Lower confidence in estimate of effect can
primarily be attributed to an ambiguous, potentially non-standard definition of TD in one
study (94), as well as a non-standard immunization protocol in one of the other studies (95).
Three observational studies (98-100) evaluating use of Dukoral® for prevention of diarrhea in
returned travellers have found a beneficial effect for those who had been vaccinated when
compared to travellers visiting the same clinic who had not been vaccinated. Two other
observational studies found no difference in effect (101, 102). However, these five observational
studies were not included in the assessment due to serious limitations with the selection of the
comparison group: those who were not vaccinated had either refused vaccination or were not
referred for vaccination because they were judged to be engaging in types of travel at lower
risk for cholera (and thus by extrapolation also potentially at lower risk for TD). In both cases,
this presents important differences in risk profile between the vaccinated and non-vaccinated
groups which quite probably biased the results.

Dukoral® is licensed in Canada for prevention of and protection against TD and/or cholera in
adults and children 2 years of age and older who will be visiting areas where there is a high risk
of contracting TD caused by ETEC or cholera caused by V. cholerae. This indication is largely
based on a field study conducted in an endemic population with a primary outcome of ETEC
diarrhea (103). This study was considered in the review of the evidence but was excluded from
the analysis given that it was not conducted in a traveller population that is potentially exposed
to a broad spectrum of TD-causing bacteria.

Although routine use of Dukoral® for TD prevention is not recommended by CATMAT, certain
selected short-term travellers at high risk for health complications or serious inconvenience
from TD may find that the potential benefits of the vaccine based on their personal values
and preferences, coupled with a low likelihood of adverse events (see section below),
outweigh the burden of their risk. As such, the following travellers may still be considered

for Dukoral® vaccination:

e those for whom a brief illness cannot be tolerated (i.e., elite athletes, some business
or political travellers);

* those with increased susceptibility to TD (e.g., due to achlorhydia, gastrectomy, history
of repeated severe TD, young children > 2 years);

* those who are immunosuppressed due to HIV infection with depressed CD4 count or
other immunodeficiency states;

®  One study (Peltola 1991), which originally reported significantly fewer cases of TD in subjects in the vaccine group compared
to the control group, did not demonstrate a significant decrease of cases in the current analysis, nor in the Cochrane review.
This is due to the use of a one-sided chi-square statistical significance test in the study, compared to the two-sided test
commonly used in meta-analysis.
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¢ those with chronic illnesses for whom there is an increased risk of serious consequences
from TD (e.g., chronic renal failure, congestive heart failure, insulin dependent diabetes
mellitus, inflammatory bowel disease).

It should be noted that consideration of these groups is based on expert opinion and that
there are no published data on Dukoral® use in these specific groups.

Harms

We were unable to assess with GRADE the safety of the inactivated oral cholera vaccines due
to insufficient detail provided on adverse events. No serious adverse reactions were recorded
and no differences were observed between vaccine and placebo groups in each of the three
RCTs, except for a slightly higher number of “gastrointestinal symptoms” in the placebo group
of one study (94).

Other vaccines

Some other vaccination interventions currently being developed include an oral ETEC-specific
vaccine (killed ETEC whole cells plus recombinant cholera B-subunit), an ETEC LT subunit
vaccine delivered by transcutaneous patch (LT patch), and a live attenuated oral cholera
vaccine (CVD 103 HgR). A GRADE assessment of these interventions was not conducted
since they are still in varying stages of clinical development and are not currently licenced

in Canada. Two RCTs (96, 104) found no increased benefit for the oral ETEC vaccine for
preventing either an episode of all-cause TD or ETEC-associated TD during travel when
compared to those vaccinated with a placebo. The LT patch (105, 106) and the live oral
cholera vaccine (107) were also evaluated in traveller populations: neither vaccine was found
to increase benefit for prevention of TD as compared to placebo. A vaccine to target another
pathogen responsible for TD, Shigella, is in early-stage human clinical trials, but cannot be
evaluated at this time (108).

Viral agents such as rotavirus can also cause TD in children. A live oral rotavirus vaccine is
recommended by the National Advisory Committee on Immunization (NACI) for infants
starting at 6 to15 weeks of age (see NACI guidelines for details and exceptions) (109).

Antisecretory agents—Bismuth subsalicylate (BSS)
GRADE recommendation:

e CATMAT recommends that bismuth subsalicylate (BSS) be considered as an option for
preventing TD for adults at significant risk, and who are willing to accept multiple doses
per day (2.1-4.2g/day, divided in four doses per day); Strong recommendation, high
confidence in estimate of effect versus placebo.

o CATMAT suggests that a lower dosage (1.05g/day) of BSS could be used to prevent TD
in situations where a higher dosage is not feasible; Conditional recommendation, low
confidence in estimate of effect versus placebo, low confidence there is no difference
in effect between high and low dosage.

Efficacy
Four RCTs investigating the use of BSS versus placebo for the prevention of TD were evaluated
with a GRADE assessment, of which three had an adequate definition for TD (110-112).
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Overall, a strong protective effect after three to four weeks of follow-up was observed for BSS:
RR = 0.55 (95% Cl: 0.44 - 0.67), resulting in 250 fewer cases of TD per 1000 travellers treated.
This strong effect was similarly found when restricted to those receiving a high or low dosage of
BSS: RR = 0.51 (95% CI: 0.39 - 0.65) and RR = 0.65 (95% Cl: 0.50 — 0.86) respectively. Similarly,
there was no difference in effect found when comparing high to low dosage: RR = 0.87 (95%
Cl: 0.63 - 1.22). However, the results for low dosage only, as well as those for comparing high
to low dosage, are of lower quality since they rely more heavily on the results of one study
where there were low levels of compliance to therapy, and are limited in their ability to detect a
true effect due to a lower number of subjects (imprecision). Although we were unable to assess
with GRADE any differences in efficacy between liquid and tablet forms of BSS, the results do
not appear to differ between the two delivery mechanisms.

Harms

We were unable to assess with GRADE the risk of developing side effects when using BSS
versus placebo due to inconsistencies in reporting. The evidence does not appear to indicate
any serious harm associated with BSS use. There is a probable increased risk for experiencing
black tongue and black stool, although these side effects are not harmful (112). There are also
reports of increases in constipation in those taking BSS (111), although this is not reported
consistently across studies (110).There did not appear to be a difference in risk of side effects
between high and low dosages. Bismuth subsalicylate should be avoided by those allergic

to aspirin and during pregnancy. Those taking other concurrent medications should check for
possible interactions with BSS. Prophylactic BSS at these doses has not been studied for periods
longer than four weeks. Prolonged use of BSS in children carries a risk of salicylate intoxication
and bismuth encephalopathy, as well as a theoretical risk of Reye’s syndrome (113). Use of BSS
is permitted in the case of certain children aged two years and older, based on an individual
assessment of risks and benefits. BSS use is not recommended in children younger than

two years old.

Antibiotics

In general, TD is a self-limited disorder, and routine use of antibiotics for prophylaxis may
expose the traveller to risks which exceed those of the illness. These risks are often not well
documented in studies, but theoretically would include an increased risk for carriage and
infection with antibiotic resistant pathogens, antibiotic associated diarrhea and infection

with Clostridium difficile, and other adverse reactions including hypersensitivity reactions,
photosensitivity reactions, tendinopathy and cardiac arrhythmias. These types of adverse events
are well documented when these antibiotics are used for other indications, although discussion
of their frequency and severity is beyond the scope of this review. Therefore the risks and
benefits of the use of antibiotics for diarrhea prophylaxis need to be carefully considered

for each individual, and their use would not be warranted routinely. This is particularly true

for children (1 to 17 years of age), since, in addition to the risks outlined above, there is a
potential risk of cartilage damage and arthropathies associated with use of fluoroquinolones
(see details below in discussion of harms associated with fluoroquinolones) (114, 115).
Antibiotic chemoprophylaxis for TD in children should be limited to specific situations such

as children with immunoglobulin A deficiency or other conditions known to significantly
increase the risk and/or severity of TD. It should also be noted that TD studies in children
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are non-existent and that all discussion of antibiotic use in children assumes an efficacy similar
to that observed in the adult study populations. For a summary of optimal doses for each
antibiotic, please see Table 2.

Antibiotics—fluoroquinolones
GRADE recommendation:

o CATMAT suggests that fluoroquinolones be considered as an option in the prevention
of TD in select high-risk short-term traveller populations where chemoprophylaxis
is considered essential (see below for definition of this population); Conditional
recommendation, high confidence in estimate of effect versus placebo. Balance
of benefits and harms based on available evidence on adverse events and
antimicrobial resistance patterns.

Efficacy

The results from four RCTs* (118-121) demonstrate that use of fluoroquinolones over a

period of five to 21 days provides a significantly and substantially decreased risk of developing
TD: RR = 0.12 (95% Cl: 0.07 — 0.21), resulting in 293 fewer cases per 1000 travellers treated.
When individual fluoroquinolones were assessed (ciprofloxacin and norfloxacin), this strong
effect persisted.

Harms

We were unable to assess with GRADE the evidence on adverse reactions with fluoroquinolones
due to inconsistencies in reporting. However, the studies do not indicate any significant increase
in serious adverse reactions in the fluoroquinolone group as compared to the placebo group.
Two studies presented the possibility of adverse skin reactions from treatment: one participant
reported a case of generalized skin rash (118), while two other participants reported sunburn
causing blisters (116). It is unclear if these reactions were related to treatment. While these
studies may appear inconclusive, there is evidence from fluoroquinolone use in non-traveller
populations suggesting that adverse reactions present a potential risk to travellers. Although no
studies have been done on the risks of Clostridium difficile to travellers using fluoroquinolones,
their use in a clinical setting has been shown to significantly increase risk for C. difficile-
associated diarrhea (122), while there is also a rising concern about greater numbers of cases of
C. difficile infection acquired in non-health care settings during travel (123). Additionally, safety
data collected from children (6 months to 16 years old; n=2,523) participating in one of three
clinical trials evaluating the efficacy of levofloxacin® for treating pneumonia or acute otitis media
demonstrated a significantly increased risk of musculoskeletal adverse events (primarily due to
reports of arthralgia) in children receiving levofloxacin as compared to non-fluoroquinolone
antibiotics (115). Finally, an increased risk of tendonitis and tendon rupture, particularly the
Achilles tendon, has been observed for patients taking fluoroquinolones. Although this is a rare
event, risk is greater for those 60 years of age or older, those using concomitant steroid therapy,

*  Five RCTs provided results for this comparison, but one (116) was excluded due to use of an inadequate definition

of TD in the study inclusion criteria. One meta-analysis on the subject was also consulted (117).

> Therapy was given for 7-14 days in one study and for 10 days in the other two studies. Follow-up was for one year.
Two of the studies were randomized, one was (single) blinded.
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as well as in kidney, heart and lung transplant recipients (114). Due to the risk observed

in non-traveller populations for adverse effects, which generally increases with duration of
treatment, fluoroquinolones should only be considered as a prevention option in selected
high-risk short-term travellers:

e those for whom a brief illness cannot be tolerated (i.e., elite athletes, some business
or political travellers);

* those with increased suscepitibility to TD (e.g., due to achlorhydia, gastrectomy, history
of repeated severe TD);

* those who are immunosuppressed due to HIV infection with depressed CD4 count
or other immunodeficiency states;

¢ those with chronic illnesses for whom there is an increased risk of serious consequences
from TD (e.g., chronic renal failure, congestive heart failure, insulin dependent diabetes
mellitus, inflammatory bowel disease).

Antimicrobial resistance

It is important to note that in the 20 to 25 years since studies were published evaluating the
efficacy of fluoroquinolones to prevent TD, in vitro studies of returning travellers have found
increased resistance of various TD-related pathogens to fluoroquinolones. Resistance levels
range from one to 10% for E. coli pathogens (ETEC and EAEC) (124-127) and are much higher
(71% to 84%) for Campylobacter strains tested from military personnel stationed in Thailand
and travellers visiting Nepal (128, 129). One other study found no resistance to Salmonella for
ciprofloxacin and norfloxacin (130). Several studies also found elevated resistance to nalidixic
acid treatment for several key pathogens (124, 127, 129, 131), with rates being particularly high
in travellers to the Indian subcontinent (64% in one study, (131)). This is of particular concern
since it has been demonstrated that nalidixic acid-resistant strains of pathogens are associated
with treatment failure when using fluoroquinolones to treat TD (130). The above-mentioned
studies evaluated resistance in vitro and results may not necessarily correlate with actual clinical
response to treatment. The antimicrobial resistance evidence therefore cannot be assessed
using GRADE. However, the extent to which this in vitro fluoroquinolone antimicrobial resistance
has been documented, specifically for the geographic regions of the Indian subcontinent (India
and Nepal in particular) and Southeast Asia (Thailand in particular), leads CATMAT to suggest
that alternative preventive measures be explored for high-risk travellers visiting these regions.

Antibiotics—azithromycin

We did not find any evidence to evaluate the use of azithromycin in the prevention of TD.
Studies in several low and middle income countries evaluating the efficacy of campaigns

to prevent trachoma through mass treatment with azithromycin noted a reduced risk for
acute diarrhea in children 14 years of age and under when evaluated up to one month after
treatment (132-134). Azithromycin may be an acceptable choice for prevention in pediatric
patients or in patients for whom fluoroquinolones are contra-indicated, when antibiotic
prophylaxis is justifiable.




STATEMENT ON TRAVELLERS' DIARRHEA

Antibiotics—rifaximin
GRADE recommendation:

» CATMAT suggests that rifaximin be considered as an option in the prevention of TD;
Conditional recommendation, moderate confidence in estimate of effect versus
placebo. Balance of benefits and harms based on available evidence on antimicrobial
resistance patterns.

Efficacy

An assessment of five RCTs (135-139) found a strong protective effect against TD when
rifaximin was administered for two to three weeks during travel as compared to placebo:®

RR = 0.42 (95% Cl: 0.33 - 0.53), resulting in 213 fewer cases per 1000 travellers treated.

The quality of the evidence was downgraded for potential publication bias due to the fact
that results were unavailable for one large study (n=660) registered on the U.S. government’s
clinical trials database and completed in 2008 (141).

Antimicrobial resistance

Evidence of antimicrobial resistance patterns associated with rifaximin use in travellers

was difficult to assess. Contrary to fluoroquinolones, there are no established thresholds for
resistance based on minimum inhibitory concentration (MIC). Evidence on in vitro activity

in samples taken from travellers is mixed although generally favourable. One study (126)
demonstrated that rifaximin showed intermediate activity against all pathogens evaluated
versus high activity for the quinolones, whereas a more recent study (127) found rifaximin
exhibited good activity against all pathogens. Another study (131) showed that rifaximin MIC
levels for strains of ETEC and EAEC did not change between 1997 and 2008 whereas they did
increase substantially for quinolones and azithromycin. However, in vitro testing on mechanisms
of rifaximin resistance has revealed that high level resistance can be conferred on strains of
ETEC and EAEC with a single step mutation. It appears that selection of resistance to rifaximin
is easier than for other commonly used antibiotics (142). More definitive study of antimicrobial
resistance to rifaximin will need to be conducted before a more conclusive assessment of its
long-term efficacy can be given.

Harms

We were unable to assess with GRADE the safety of rifaximin for prevention of TD due to
inconsistencies in reporting on adverse events. However, all studies stated that there were
no serious adverse events and no difference in number of adverse events between rifaximin
and placebo groups. There are no data on the use of this agent in children (<12 years old)
and CATMAT therefore does not recommend the use of rifaximin in this age group.

TREATMENT

Antisecretory agents—Bismuth subsalicylate (BSS)

We were unable to make a GRADE assessment of BSS use for treatment. Of the four RCTs
evaluating the efficacy of BSS compared to placebo in a traveller population, two had an
inadequate definition of TD (143). Of the remaining two studies (144, 145) there was a lack

¢ Two published meta-analyses arrived at a similar conclusion (117, 140).




STATEMENT ON TRAVELLERS' DIARRHEA 23

of commonality in the outcomes assessed. The available evidence appears to indicate

a beneficial effect: the two studies using a valid definition of TD found an increased
association with absence of diarrhea after 24 hours (144) and cure from all TD symptoms
after 48 hours (145), as well as significant albeit modest reductions in duration of diarrhea
and mean number of stools passed. We were unable to formally assess the safety of BSS.
Two of the three studies made mention of adverse events, one of which indicated that black
tongue and black stool were seen in high numbers (145). However, there were no serious
adverse reactions reported in any of these studies and no other significant difference in
occurrence of events between treatment groups. Treatment with BSS is not recommended

in children younger than 2 years old and is contraindicated in acetylsalicylic acid allergy (113).

Antimotility agents—Loperamide
GRADE recommendation:

* CATMAT suggests that the antimotility agent loperamide be considered as an option in the
treatment of TD; Conditional recommendation, low to moderate confidence in estimate
of effect compared to placebo.

Efficacy

Three RCTs were identified which had an adequate definition of TD and evaluated the
efficacy of loperamide compared to placebo in traveller populations generally using a
three-day treatment regimen (146-148). However, due to inconsistency across these studies
in outcomes being assessed, we decided to increase the evidence base by including studies
with non-traveller populations in our assessment (149-151), although this requires us to
downgrade the quality of the evidence for indirectness. Confidence in the estimate of effect
was also lowered for three of the four outcomes assessed with GRADE due to an insufficient
number of study subjects. Two studies (150, 151) in the non-traveller population found that
loperamide was associated with a significant increase in first relief from acute diarrhea after
4,12 and 24 hours of treatment when compared to placebo: RR for first relief from acute
diarrhea after 4 hours = 1.69 (95% CI: 1.17 — 2.45), resulting in 145 more cases of first

relief after 4 hours per 1000 travellers treated. Similarly, two studies (of which one was in

the traveller population) also observed this beneficial effect for complete relief of acute
diarrhea after 24 hours (150) and 48 hours (148). The evidence on reduction of duration of
diarrhea, however, is mixed with two studies (147, 150) showing a significantly reduced time
to complete relief from diarrhea of approximately 18 to 24 hours as compared to placebo,
while two other studies (148, 149) found non-significant reductions in duration for loperamide.
Finally, there was evidence to support a small but significant reduction in the intensity of
diarrhea: an average of 1.6 fewer stools during the first 24 hours of treatment (146, 149)
and an average of 2.3 fewer unformed stools after 48 hours of treatment (148).

We were unable to assess with GRADE the efficacy of loperamide as compared to BSS due
to a limited number of studies, combined with a lack of commonality in outcomes assessed.
However, two studies (152, 153) with an adequate definition of TD did compare these two
therapies directly in the traveller population and the results appear to indicate an advantage
for loperamide. One of the studies (153) evaluated duration of diarrhea and found that
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loperamide significantly reduced the mean time to last unformed stool by approximately

10 hours when compared to BSS. The same study also found that loperamide treatment was
significantly associated with no further dose needed after 24 hours. Finally, both studies
evaluated intensity of diarrhea and found persons receiving loperamide experienced a small
but significant reduction in average number of stools during various time periods within the
first 24 hours of treatment when compared to those receiving BSS.

Loperamide use in travelling children has not been studied. However, one RCT conducted in
children aged two to 11 with acute diarrhea (154) found that loperamide treatment significantly
reduced duration and severity with no difference between loperamide and placebo treatment
groups with respect to drug-related adverse events. Dosages differ by age group (see Table 2)
and treatment should not exceed two days. Loperamide should not be administered to children
under two years of age (113).

Harms

We were unable to formally assess the safety of loperamide use due to insufficient detail
provided on adverse events. However, all of the relevant studies mention that there were
no significant differences in adverse events between study populations and that no serious
adverse events were recorded.

A small study suggests an increase in adverse events with the use of diphenoxylate
(Lomotil, an agent related to loperamide) for treatment of shigella infection (155). Lomotil
has a less favourable side effect profile, and it has not been studied in the treatment of TD.

Loperamide in combination with antibiotics
GRADE recommendation:

* CATMAT suggests that the use of the antimotility agent loperamide in conjunction
with antibiotic therapy be considered as an option in the treatment of TD; Conditional
recommendation, moderate to high confidence in estimate of effect compared to
antibiotic use alone.

Efficacy

Six RCTs’ assessed various outcomes related to this intervention, of which five used an
adequate definition of TD (147, 156-159). One meta-analysis evaluating this intervention
was also consulted (160). Results from four studies (147, 156, 158, 159) evaluating cure rates
found that loperamide used in combination with an antibiotic was significantly associated
with a greater cure after 24 hours and 48 hours of therapy when compared to antibiotic use
alone: RR for complete relief from TD after 24 hours=1.55 (95% ClI: 1.28 — 1.86), resulting

in 200 more cases of complete relief after 24 hours per 1000 travellers treated. These same
four studies also evaluated treatment failures and found that adding loperamide to antibiotic
therapy significantly reduced the risk of a failure. Estimates of effect for two of the four
outcomes were rated down due to substantial variation between studies in the observed
direction of effect (inconsistency). Given the relatively mild nature of most episodes of TD,

7 Although studies evaluating trimethoprim/sulfamethoxazole were generally excluded from our analyses due to widespread
antibiotic resistance, these studies were retained for this intervention since the focus for evaluation is the addition of
loperamide to antibiotic use and not the antibiotic itself.
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and the acceptable efficacy of antibiotics or loperamide alone, it is reasonable to reserve
the combination of the two for treatment of severe diarrhea and/or when treatment with
antimotility or antibiotic alone is unsuccessful.

Harms

We were unable to formally assess safety of adjunctive loperamide use due to insufficient
detail provided on adverse events. However, all of the relevant studies mention that there
were no significant differences in adverse events between study populations and that no
serious adverse events were recorded.

Antibiotics—fluoroquinolones
GRADE recommendation:

e CATMAT suggests that fluoroquinolones be considered as an option in the treatment of
TD; Conditional recommendation, moderate confidence in estimate of effect versus
placebo. Balance of benefits and harms based on available evidence on adverse
events and antimicrobial resistance patterns.

Efficacy

Nine RCTs assessed fluoroquinolone for treatment of TD versus placebo, of which six used

an adequate definition of TD (161-166). One Cochrane review evaluating this intervention was
also consulted (167). Three of these studies evaluated cure rate (162, 163, 165), of which two
(162, 165) found an overall increased cure after 72 hours for norfloxacin when compared to
placebo: RR = 1.81 (95% ClI: 1.39 — 2.37), resulting in 322 more cases of cure after 72 hours
per 1000 travellers treated. The other study found ofloxacin use increased cure after 48 hours
and after five days using either three-day or five-day treatment regimens, while the three-day
regimen also increased cure after 24 hours when compared to placebo (163). The estimate
of effect was rated down due to imprecision. Although we were unable to formally assess
reductions in diarrhea duration, four studies (161, 163, 165, 166) found significant reductions
in time to last unformed stool in the treatment group, ranging from 28 to 52 hours faster than
those taking placebo.

Harms

The evidence from the studies evaluated does not appear to indicate any serious harm
associated with fluoroquinolone use. Three of the nine studies provided sufficient results to
assess the safety of fluoroquinolone use (163, 166, 168) and the results indicate that there
is a possible increased risk of adverse event for those taking fluoroquinolones compared to
placebo: RR = 1.39 (95% CI: 1.05 - 1.83), resulting in 80 more travellers with some sort of
adverse event per 1000 travellers treated. Some of the more common adverse events reported
include headaches, constipation, nausea and fatigue, although there is no clear evidence of
greater risk of developing any individual symptom for fluoroquinolone users. Indeed, the
quality of this evidence is very low, most notably due to the lack of standardized reporting
of adverse events across studies and inconsistency in estimates of effect among the three
studies. Please also refer to the Prevention section of this statement for theoretical risks

of fluoroquinolone use and C. difficile infection, as well as risks for cartilage damage

and arthropathies.
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Antimicrobial resistance
Fluoroquinolones should be used with caution in situations where elevated levels of resistance
have been documented (see section on chemoprophylaxis).

Antibiotics—azithromycin
GRADE recommendation:

o CATMAT suggests that azithromycin be considered as an option in the treatment
of TD; Conditional recommendation, low confidence in estimate of effect versus
fluoroquinolone use. Balance of benefits and harms based on available evidence
on antimicrobial resistance patterns and adverse events.

Efficacy

No studies were found which evaluated the efficacy of azithromycin as compared to placebo in
traveller populations. There were five RCTs which directly compared the efficacy of azithromycin
to fluoroquinolones? in the treatment of TD, of which four had an adequate definition of TD
(169-172). For three of the outcomes of interest, no difference in efficacy was found between
the two treatment groups: recovery from TD after 24 hours (RR = 0.79, 95% Cl: 0.61 - 1.01);
recovery after 72 hours (RR = 1.16, 95% Cl: 1.00 — 1.33); and treatment failure (RR = 1.02, 95%
Cl: 0.45 — 2.32). However, for rapid or immediate cure from TD, azithromycin was associated
with a reduced effect compared to fluoroquinolones: RR = 0.46 (95% ClI: 0.25 — 0.84).
Conversely, for cure from TD after 48 hours of treatment, azithromycin was associated with

a greater effect compared to fluoroquinolones: RR = 1.34 (95% Cl: 1.08 - 1.66). Although we
were unable to assess duration of diarrhea using GRADE, three of the four studies providing
some information on time to last unformed stool (170-172) demonstrated no difference in
duration between azithromycin and fluoroquinolones. Taken together, these results suggest
that azithromycin’s ability to provide relief from TD is equivalent to that of fluoroquinolones.
However, confidence in the estimate of effect is low due to various factors including: insufficient
number of events for certain outcomes (imprecision); variability in results between each study
(inconsistency); and differences between studies in terms of dosages and use of loperamide

as an adjunct therapy (indirectness).

Antimicrobial resistance

A search of the literature on antimicrobial resistance patterns in azithromycin use for TD

was inconclusive. One study demonstrated that azithromycin exhibited high activity against

all TD-related pathogens (126), while another demonstrated that the concentrations of this
antibiotic needed to inhibit travel-related ETEC and EAEC have been increasing since the

late 1990s (173). Although azithromycin is recommended as an alternative to fluoroquinolones
in Southeast Asia due to resistance patterns observed in that region, two studies have
demonstrated relatively elevated levels of resistance in Campylobacter in both travellers

to Nepal (129) and U.S. military stationed in Thailand (128). On the other hand, results from

in vitro studies have not been proven to predict a failed clinical outcome.

& Levofloxacin and ciprofloxacin were the two fluoroquinolones evaluated in these studies.
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Harms

The evidence does not appear to indicate any serious harm associated with use of
azithromycin. Two studies assessed specific adverse events (nausea and vomiting) in these

two treatment populations (171, 172) and found a greater risk of nausea immediately following
first treatment with azithromycin: RR = 6.23 (95% Cl: 1.48 — 26.26), resulting in 68 more
travellers with nausea in the first 30 minutes of treatment per 1000 treated with azithromycin

as compared to those treated with fluoroquinolones. Otherwise, there were no differences in
other measures of nausea and vomiting. The quality of this evidence was low, primarily due to
imprecision related to small study population and number of events, as well as the fact that one
of the four studies was less comparable since it included loperamide as an adjunct to therapy.

Antibiotics—rifaximin
GRADE recommendation:

» CATMAT suggests that rifaximin be considered as an option in the treatment of TD;
Conditional recommendation, high confidence in estimate of effect versus placebo,
moderate to high confidence in estimate of effect versus ciprofloxacin. Balance of
benefits and harms based on available evidence on antimicrobial resistance patterns.

Efficacy

Two relatively recent RCTs (166, 174) evaluated the efficacy of rifaximin as compared to
placebo in traveller populations. Rifaximin was associated with a higher percentage of
travellers cured of TD (RR = 1.29, 95% Cl: 1.15 — 1.45, resulting in 177 more travellers cured
of TD at the end of follow-up per 1000 treated) and reduced the risk of treatment failure
(RR'=10.50, 95% CI: 0.38 - 0.67) compared to placebo. Two RCTs also directly compared
the efficacy of rifaximin to that of the fluoroquinolone ciprofloxacin (166, 175). There was no
significant difference between rifaximin and fluoroquinolones with respect to proportion cured
of TD (RR = 0.98, 95% CI: 0.90 — 1.07), or treatment failure (RR = 1.81, 95% Cl: 0.96 — 3.43).
The estimate of effect for treatment failure was rated down due to imprecision. These
results suggest that treatment of TD with rifaximin has the same efficacy as treatment

with fluoroquinolones.

Antimicrobial resistance

Antimicrobial resistance issues were still difficult to assess at the time of this writing and

will need to be closely monitored. Please see the section on chemoprophylaxis with rifaximin
for discussion of this subject.

Harms

Rifaximin appeared to be safe, with no difference reported in the proportion of adverse events
between treatment and placebo groups (RR = 0.96, 95% Cl: 0.83 — 1.11), nor between the
rifaximin and fluoroquinolone treatment groups (RR = 1.01, 95% CI: 0.76 — 1.35). There are no
data on the use of this agent in children (<12 years old) and CATMAT therefore does not
recommend the use of rifaximin in this age group.
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Antibiotic treatment: conclusions and other considerations

As a general rule, antibiotic use for treatment should be limited as much as possible due

to the adverse events and antimicrobial resistance patterns discussed above. If symptoms
from TD are mild, the preferred mode of treatment should be oral rehydration and loperamide
(or BSS). However, should this line of treatment fail or more serious symptoms be present in
the traveller, antibiotic use may be justified. For more severe cases of TD and whenever
feasible, it is also advisable to obtain culture and antibiotic sensitivity for known pathogens

in order to facilitate optimal choice of treatment regimen.

One limitation of assessing efficacy and harm of antibiotic use for treatment of TD in children
is the lack of studies evaluating this age group. As such, all discussion of antibiotic use in
children assumes an efficacy similar to that observed in the adult study populations. Some
specific clinical observations on children, however, may be made. Children under the age of
18 should not be administered fluoroquinolones for treating TD unless the benefits are felt to
outweigh the potential risks and other alternatives are not feasible. Otherwise, azithromycin
should be used in this age group or cefixime if azithromycin is contraindicated (113). There

is evidence that cefixime is efficacious against several of the pathogens which cause TD.
However, an increase in cases of antibiotic-associated colitis has been noted in at least one
pediatric population after treatment for profuse diarrhea with cefixime (176). Finally, while
reports exist of an increased risk for developing hemolytic-uremic syndrome (HUS) in children
given antibiotics for treatment of enterohemorrhagic Escherichia coli (EHEC) (177), this should
not be a major consideration in the decision to treat TD empirically with antibiotics. EHEC

is a pathogen primarily found in children in higher income countries and is rarely seen in TD
studies (10). Similarly, there is an absence of HUS cases in the TD literature, suggesting that
this is a very rare complication amongst travellers.

MANAGING TD SYMPTOMS—REHYDRATION

Oral replacement of fluid levels and electrolytes is of primary importance in managing any
case of TD, and most existing recommendations are based on treatment of acute diarrhea.
Children, particularly those two years old and younger, are at high risk for dehydration. Many
oral rehydration solutions (ORS) formulas are available at pharmacies both in Canada and
overseas, while solutions can also be concocted at home (see Table 3 for more information on
preparing ORS). The traditional ORS, however, does not reduce diarrhea duration or severity.
Since 2002, the WHO has been recommending the use of a reduced osmolarity ORS which
does reduce diarrhea symptoms (178). Reduced osmolarity ORS can be approximated by
diluting two parts standard ORS with one part boiled or treated water (179). Commercial

or WHO-type ORS products are commonly used at a dose of 50 mL/kg for mild dehydration
(3-5% body weight loss). However, parents often have difficulty properly assessing a child’s
hydration status, and should be strongly advised to seek medical attention when any significant
dehydration is suspected” (179). Evidence from clinical studies evaluating a variety of dietary
options demonstrate that an unrestricted diet initiated early on in the rehydration process has

7 For more information on dehydration and diarrhea in children, parents are encouraged to refer to the following Canadian

Pediatric Society website: www.caringforkids.cps.ca/handouts/dehydration_and_diarrhea
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no negative effects on the course or symptoms of diarrhea when compared to ORT alone (180).
Since early feeding does not appear to be detrimental and is beneficial in terms of improved
nutrition, a regular age-appropriate diet should be re-established at an early stage in rehydration.
This includes any type of milk (full-strength, human, animal, containing lactose, etc.) and most
foods. However, although evidence is lacking, it is suggested that foods high in fat and simple
sugars should be avoided due to a tendency of fats to delay gastric emptying and the ability of
simple sugars to exacerbate diarrhea through osmotic effects (180). Fluids should be consumed
at a rate to allay thirst and maintain pale-coloured urine.

TREATMENT OF TD UPON RETURN FROM TRAVEL

Any febrile traveller with diarrhea who has visited a malaria endemic area must have blood
films performed immediately to rule out malaria. Patients with severe TD not responding to
empiric therapy and those with severe underlying medical conditions, immunosuppression,

or grossly bloody stools should be referred to a specialist for further evaluation. Travellers with
persistent diarrhea lasting more than 14 days, despite therapy, should be managed according
to the CATMAT statement of persistent diarrhea in the returned traveller (3).

VALUES AND PREFERENCES

Recommendations made using GRADE need to take into account the values and preferences
of the patient for each of the treatment and prevention options. Unfortunately, there is limited
information available for these preferences among the travelling population. One study did
assess travellers’ willingness to take antibiotic chemoprophylaxis as well as various treatment
regimens for TD (181). A relatively high percentage of travellers indicated they preferred not
taking antibiotics for prevention of TD. There was also high variability between North American
and European respondents with respect to their preferences for antidiarrheal treatment as well
as their ability to correctly assess their level of TD risk for their chosen country of travel. These
factors serve to reinforce the conditional nature of CATMAT recommendations for these
preventive and treatment interventions.

CONCLUSIONS AND RESEARCH NEEDS

With the exception of BSS for prevention of TD (strong recommendation for use), CATMAT
conditionally recommends the use of each of the other GRADE-evaluated preventive and
therapeutic products assessed in this statement. These recommendations are conditional
due to: demonstrated weak effects, weakness in the evidence base for a given intervention
and/or the uncertain weight which should be accorded to potential harms of the intervention.
For this latter point, one of the potential harms lies in the use of antibiotics which may select
for carriage of resistant pathogens by the host. This in turn could lead to an ill traveller being
treated for TD (or another infection) with ineffective antibiotics. Although this risk has been
well-demonstrated in other domains, we have no reliable evidence on the presence or
magnitude of the risk in the case of TD. As such, CATMAT recommends that more systematic
surveillance and research be undertaken on resistance patterns of pathogens in the returned
traveller who has taken a course of antibiotics to prevent or treat TD. This information will




STATEMENT ON TRAVELLERS' DIARRHEA

serve to improve assessment of baseline risk for resistance based on destination and type of
travel. Although CATMAT had moderate confidence in the available evidence to conditionally
recommend against routine use of the oral cholera vaccine (Dukoral®) for prevention of TD,
further research evaluating the efficacy of this vaccine to prevent TD would be necessary in
order to make a more definitive recommendation for or against its use in specific populations.
Of equal importance will be the systematic review of studies evaluating the efficacy of other
vaccines currently in development which target TD-related pathogens, most notably ETEC
vaccines. Finally, CATMAT also recommends further research on specific species of probiotics,
compounds of prebiotics or combinations of the two (i.e., synbiotics) in order to better
evaluate their efficacy in preventing TD.
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TABLE 3: Preparing oral rehydration solutions at home
Homemade oral rehydration solution:

INGREDIENTS AMOUNT

Purified water 1L (4% cups)

Salt 2.5 mL (Y2 teaspoon)

Sugar 30 mL (6 teaspoons)
Dosage:

AGE AMOUNT

Children under 2 years 50-100 mL (% to ¥z cup) after each loose stool, up to approximately

0.5L (2 cups) a day.
Children 2 to 9 years 100-200 mL (Y2 to 1 cup) after each loose stool, up to approximately

1L (4% cups) a day.
Persons 10 years or older As much as wanted, up to approximately 2L (8"2 cups) a day.

SOURCE: Government of Canada (travel.gc.ca)

For more information visit: http://travel.gc.ca/travelling/health-safety/rehydration



http://www.travel.gc.ca
http://travel.gc.ca/travelling/health-safety/rehydration

STATEMENT ON TRAVELLERS' DIARRHEA

REFERENCES

M

2

(10)

(1

(16)

Greenwood Z, Black J, Weld L, O'Brien D, Leder K, Von SF, et al. Gastrointestinal infection among
international travelers globally. J Travel Med. 2008 07;15(4):221-8.

Kollaritsch H, Paulke-Korinek M, Wiedermann U. Traveler's diarrhea. Infect Dis Clin North Am. 2012
09;26(3):691-706.

Committee to Advise on Tropical Medicine and Travel (CATMAT). Statement on persistent diarrhea
in the returned traveller. an advisory committee statement (ACS). Can Commun Dis Rep. 2006 Feb
15;32(ACS-1):1-14.

Steffen R. Epidemiology of traveler’s diarrhea. Clin Infect Dis. 2005;41 Suppl 8:5536-40.

Steffen R, Collard F, Tornieporth N, Campbell-Forrester S, Ashley D, Thompson S, et al.
Epidemiology, etiology, and impact of traveler's diarrhea in jamaica. JAMA. 1999;281(9):811-7.

Steffen R, Tornieporth N, Clemens SA, Chatterjee S, Cavalcanti AM, Collard F, et al. Epidemiology
of travelers’ diarrhea: Details of a global survey. J Travel Med. 2004 Jul-Aug;11(4):231-7.

Pitzinger B, Steffen R, Tschopp A. Incidence and clinical features of traveler’s diarrhea in infants
and children. Pediatr Infect Dis J. 1991 Oct;10(10):719-23.

von Sonnenburg F, Tornieporth N, Waiyaki P, Lowe B, Peruski LF,Jr., DuPont HL, et al.
Risk and aetiology of diarrhoea at various tourist destinations. Lancet. 2000;356(9224):133-4.

DuPont HL. Systematic review: The epidemiology and clinical features of travellers’ diarrhoea.
Aliment Pharmacol Ther. 2009 Aug;30(3):187-96.

Shah N, DuPont HL, Ramsey DJ. Global etiology of travelers' diarrhea: Systematic review from
1973 to the present. Am J Trop Med Hyg. 2009 Apr;80(4):609-14.

Widdowson MA, Cramer EH, Hadley L, Bresee JS, Beard RS, Bulens SN, et al. Outbreaks of acute
gastroenteritis on cruise ships and on land: Identification of a predominant circulating strain of
norovirus--united states, 2002. J Infect Dis. 2004 Jul 1;190(1):27-36.

Chacin-Bonilla L. Epidemiology of cyclospora cayetanensis: A review focusing in endemic areas.
Acta Trop. 2010;115(3):181-93.

Freedman DO, Weld LH, Kozarsky PE, Fisk T, Robins R, von Sonnenburg F, et al. Spectrum of
disease and relation to place of exposure among ill returned travelers. N Engl J Med. 2006 Jan
12;354(2):119-30.

Chen LH, Wilson ME, Davis X, Loutan L, Schwartz E, Keystone J, et al. lliness in long-term travelers
visiting GeoSentinel clinics. Emerg Infect Dis. 2009 Nov;15(11):1773-82.

Adachi JA, Jiang ZD, Mathewson JJ, Verenkar MP, Thompson S, Martinez-Sandoval F, et al.
Enteroaggregative escherichia coli as a major etiologic agent in traveler's diarrhea in 3 regions
of the world. Clin Infect Dis. 2001 Jun 15;32(12):1706-9.

Meraz IM, Jiang ZD, Ericsson CD, Bourgeois AL, Steffen R, Taylor DN, et al. Enterotoxigenic
escherichia coli and diffusely adherent E. coli as likely causes of a proportion of pathogen-negative
travelers’ diarrhea--a PCR-based study. J Travel Med. 2008 Nov-Dec;15(6):412-8.

Steffen R, Van Der Linde F, Gyr K, Schar M. Epidemiology of diarrhea in travelers. J Am Med Assoc.
1983;249(9):1176-80.



STATEMENT ON TRAVELLERS' DIARRHEA

(22)

27)

(28)

Ashley DVM, Walters C, Dockery-Brown C, McNab A, Ashley DEC. Interventions to prevent and
control food-borne diseases associated with a reduction in traveler's diarrhea in tourists to jamaica.
J Travel Med. 2004;11(6):364-9.

Public Health Agency of Canada. 2011 short report - C-enternet. Surveillance. Ottawa: Her Majesty
the Queen in Right of Canada; 2012.

Ravel A, Nesbitt A, Marshall B, Sittler N, Pollari F. Description and burden of travel-related cases
caused by enteropathogens reported in a canadian community. J Travel Med. 2011
Jan-Feb;18(1):8-19.

Taylor M, MacDougall L, Li M, Galanis E, BC Enteric Policy Working Group. The impact
of international travel on the epidemiology of enteric infections, british columbia, 2008.
Can J Public Health. 2010 Jul-Aug;101(4):332-6.

Gorber SC, Singh H, Pottie K, Jaramillo A, Tonelli M. Process for guideline development
by the reconstituted canadian task force on preventive health care. Can Med Assoc J.
2012;184(14):1575-81.

Ahmed F, Temte JL, Campos-Outcalt D, Schiinemann HJ. Methods for developing evidence-based
recommendations by the advisory committee on immunization practices (ACIP) of the US centers
for disease control and prevention (CDC). Vaccine. 2011;29(49):9171-6.

Balshem H, Helfand M, Schiinemann HJ, Oxman AD, Kunz R, Brozek J, et al. GRADE guidelines: 3.
rating the quality of evidence. J Clin Epidemiol. 2011;64(4):401-6.

Guyatt G, Oxman AD, Sultan S, Brozek J, Glasziou P, Alonso-Coello P, et al. GRADE guidelines: 11.
making an overall rating of confidence in effect estimates for a single outcome and for all outcomes.
J Clin Epidemiol. 2013;66(2):151-7.

Guyatt GH, Oxman AD, Santesso N, Helfand M, Vist G, Kunz R, et al. GRADE guidelines: 12.
preparing summary of findings tables—binary outcomes. J Clin Epidemiol. 2013;66(2):158-72.

Boggild A. CanTravNet-public health agency of canada. custom extract: Syndrome of acute diarrhea.
In press.

Kollaritsch H. Traveller’s diarrhea among austrian tourists in warm climate countries: |. epidemiology.
Eur J Epidemiol. 1989 Mar;5(1):74-81.

Cavalcanti A, Clemens SA, Von Sonnenburg F, Collard F, De Clercq N, Steffen R, et al. Traveler's
diarrhea: Epidemiology and impact on visitors to fortaleza, brazil. Rev Panam Salud Publica. 2002
Apr;11(4):245-52.

Hagmann S, Neugebauer R, Schwartz E, Perret C, Castelli F, Barnett ED, et al. lliness in children
after international travel: Analysis from the GeoSentinel surveillance network. Pediatrics. 2010
May;125(5):e1072-80.

Chongsuvivatwong V, Chariyalertsak S, McNeil E, Aiyarak S, Hutamai S, DuPont HL, et al.
Epidemiology of travelers’ diarrhea in thailand. J Travel Med. 2009 May-Jun;16(3):179-85.

Steffen R. Epidemiologic studies of travelers’ diarrhea, severe gastrointestinal infections, and cholera.
Rev Infect Dis. 1986 May-Jun;8 Suppl 2:5122-30.

Cobelens FG, Leentvaar-Kuijpers A, Kleijnen J, Coutinho RA. Incidence and risk factors of diarrhoea
in dutch travellers: Consequences for priorities in pre-travel health advice. Trop Med Int Health. 1998
Nov;3(11):896-903.



STATEMENT ON TRAVELLERS' DIARRHEA

(42)

(47)

Jiang ZD, Okhuysen PC, Guo DC, He R, King TM, DuPont HL, et al. Genetic susceptibility to
enteroaggregative escherichia coli diarrhea: Polymorphism in the interleukin-8 promotor region.
J Infect Dis. 2003 Aug 15;188(4):506-11.

Flores J, DuPont HL, Lee SA, Belkind-Gerson J, Paredes M, Mohamed JA, et al. Influence of
host interleukin-10 polymorphisms on development of traveler’s diarrhea due to heat-labile
enterotoxin-producing escherichia coli in travelers from the united states who are visiting mexico.
Clin Vaccine Immunol. 2008 Aug;15(8):1194-8.

Mohamed JA, DuPont HL, Jiang ZD, Belkind-Gerson J, Figueroa JF, Armitige LY, et al. A novel
single-nucleotide polymorphism in the lactoferrin gene is associated with susceptibility to diarrhea
in north american travelers to mexico. Clin Infect Dis. 2007 Apr 1;44(7):945-52.

Brink AK, Mahe C, Watera C, Lugada E, Gilks C, Whitworth J, et al. Diarrhea, CD4 counts and
enteric infections in a community-based cohort of HIV-infected adults in uganda. J Infect. 2002
Aug;45(2):99-106.

Bavishi C, DuPont HL. Systematic review: The use of proton pump inhibitors and increased
susceptibility to enteric infection. Aliment Pharmacol Ther. 2011 Dec;34(11-12):1269-81.

Neal KR, Briji SO, Slack RC, Hawkey CJ, Logan RF. Recent treatment with H2 antagonists
and antibiotics and gastric surgery as risk factors for salmonella infection. BMJ. 1994 Jan
15;308(6922):176.

Barros AJD, Ross DA, Fonseca WVC, Williams LA, Moreira-Filho DC. Preventing acute respiratory
infections and diarrhoea in child care centres. Acta Paediatrica, International Journal of Paediatrics.
1999:88(10):1113-8.

Luby SP, Agboatwalla M, Painter J, Altaf A, Billhimer WL, Hoekstra RM. Effect of intensive
handwashing promotion on childhood diarrhea in high-risk communities in pakistan: A randomized
controlled trial. J Am Med Assoc. 2004;291(21):2547-54.

Luby SP, Halder AK, Huda T, Unicomb L, Johnston RB. The effect of handwashing at recommended
times with water alone and with soap on child diarrhea in rural bangladesh: An observational study.
PLoS Medicine. 2011;8(6).

Gomes A, Fraga S, Ramos E. Hand washing and diarrhoea in adolescents. Journal of Public Health.
2011;19(5):401-7.

Roberts L, Jorm L, Patel M, Smith W, Douglas RM, McGilchrist C. Effect of infection control measures
on the frequency of diarrheal episodes in child care: A randomized, controlled trial. Pediatrics.
2000;105(4 1):743-6.

Ejemot-Nwadiaro RI, Ehiri JE, Meremikwu MM, Critchley JA. Hand washing for preventing diarrhoea.
Cochrane Database of Systematic Reviews; 2008. Report No.: Issue 1. Art. No.: CD004265.

Lucet JC, Rigaud MP, Mentre F, Kassis N, Deblangy C, Andremont A, et al. Hand contamination
before and after different hand hygiene techniques: A randomized clinical trial. J Hosp Infect. 2002
Apr;50(4):276-80.

Kac G, Podglajen |, Gueneret M, Vaupre S, Bissery A, Meyer G. Microbiological evaluation of two
hand hygiene procedures achieved by healthcare workers during routine patient care: A randomized
study. J Hosp Infect. 2005 May;60(1):32-9.

Karabay O, Sencan |, Sahin |, Alpteker H, Ozcan A, Oksuz S. Compliance and efficacy of hand
rubbing during in-hospital practice. Medical Principles and Practice. 2005;14(5):313-7.



STATEMENT ON TRAVELLERS' DIARRHEA

(59)

(60)

(65)

(66)

Girou E, Loyeau S, Legrand P, Oppein F, Brun-Buisson C. Efficacy of handrubbing with alcohol
based solution versus standard handwashing with antiseptic soap: Randomised clinical trial. BMJ.
2002 Aug 17;325(7360):362.

Wood LV, Ferguson LE, Hogan P, Thurman D, Morgan DR, DuPont HL, et al. Incidence of bacterial
enteropathogens in foods from mexico. Appl Environ Microbiol. 1983 Aug;46(2):328-32.

Khan MR, Saha ML, Kibria AHMG. A bacteriological profile of bottled water sold in bangladesh.
World J Microbiol Biotechnol. 1992;8(5):544-5.

Vigil KJ, Jiang ZD, Chen JJ, Palumbo KL, Galbadage T, Brown EL, et al. Coliform and escherichia coli
contamination of desserts served in public restaurants from guadalajara, mexico, and houston, texas.
Am J Trop Med Hyg. 2009 Apr;80(4):606-8.

Koo D, Maloney K, Tauxe R. Epidemiology of diarrheal disease outbreaks on cruise ships, 1986
through 1993. JAMA. 1996 Feb 21;275(7):545-7.

Shlim DR. Looking for evidence that personal hygiene precautions prevent traveler’s diarrhea.
Clinical Infectious Diseases; 2005.41: Supplement 8, S531-5535. 2005.

Kozicki M, Steffen R, Schar M. ‘Boil it, cook it, peel it or forget it": Does this rule prevent travellers’
diarrhoea?. Int J Epidemiol. 1985 Mar;14(1):169-72.

Hillel O, Potasman I. Correlation between adherence to precautions issued by the WHO and
diarrhea among long-term travelers to india. J Travel Med. 2005 Sep-Oct;12(5):243-7.

Bandres JC, Mathewson JJ, DuPont HL. Heat susceptibility of bacterial enteropathogens.
implications for the prevention of travelers’ diarrhea. Arch Intern Med. 1988;148(10):2261-3.

Mattila L, Siitonen A, Kyronseppa H, Simula I, Peltola H. Risk behavior for travelers’ diarrhea among
finnish travelers. J Travel Med. 1995 Jun 1;2(2):77-84.

Hoge CW, Shlim DR, Echeverria P, Rajah R, Herrmann JE, Cross JH. Epidemiology of diarrhea among
expatriate residents living in a highly endemic environment. J Am Med Assoc. 1996;275(7):533-8.

Goodyer L. (3) food and water hygiene for the traveller. Pharmaceutical Journal.
2000;264(7080):134-9.

Curtis V, Cairncross S, Yonli R. Review: Domestic hygiene and diarrhoea - pinpointing the problem.
Tropical Medicine and International Health. 2000;5(1):22-32.

Backer HD. Water disinfection for travelers. In: Brunette GW, Kozarsky PE, Magill AJ, Shlim DR,
Whatley AD, editors. CDC Health Information for International Travel 2012:The Yellow Book. 2012t
ed. New York: Oxford University Press, Inc.; 2012.

DuPont HL. Traveling internationally: Avoiding and treating travelers’ diarrhea. Clinical
Gastroenterology and Hepatology. 2010 June 2010;8(6):490-3.

DuPont HL. Systematic review: Prevention of travellers’ diarrhoea. Aliment Pharmacol Ther.
2008 May;27(9):741-51.

Sheth NK, Wisniewski TR, Franson TR. Survival of enteric pathogens in common beverages:
An in vitro study. Am J Gastroenterol. 1988;83(6):658-60.

Dickens DL, DuPont HL, Johnson PC. Survival of bacterial enteropathogens in the ice of popular
drinks. JAMA. 1985 Jun 7;253(21):3141-3.



STATEMENT ON TRAVELLERS' DIARRHEA

(77)

(78)

(84)

(85)

Robles E, Ramirez P, Gonzélez ME, Séinz MDG, Martinez B, Duran A, et al. Bottled-water quality
in metropolitan mexico city. Water Air Soil Pollut. 1999;113(1-4):217-26.

Jeena MI, Deepa P, Mujeeb Rahiman KM, Shanthi RT, Hatha AAM. Risk assessment of heterotrophic
bacteria from bottled drinking water sold in indian markets. Int J Hyg Environ Health.
2006;209(2):191-6.

Zamberlan da Silva, Marie Eliza, Santana RG, Guilhermetti M, Endo EH, Ueda-Nakamura T,
Nakamura CV, et al. Comparison of the bacteriological quality of tap water and bottled mineral
water. Int J Hyg Environ Health. 2008;211(5):504-9.

Zeenat A, Hatha AAM, Viola L, Vipra K. Bacteriological quality and risk assessment of the imported
and domestic bottled mineral water sold in fiji. Journal of Water and Health. 2009;7(4):642-9.

Bharath J, Mosodeen M, Moatilal S, Sandy S, Sharma S, Tessaro T, et al. Microbial quality of domestic
and imported brands of bottled water in trinidad. Int J Food Microbiol. 2003 Feb 25;81(1):53-62.

Backer H. Water disinfection for international and wilderness travelers. Clinical Infectious Diseases.
2002;34(3):355-64.

Backer H. Field water disinfection. In: Auerbach PS, editor. Wilderness Medicine: Management
of Wilderness and Environmental Emergencies. Philadelphia: Elsevier Mosby; 2011. p. 1324-76.

Oldham D, Crawford P, Nichols W, Mott T. What is the best portable method of purifying water
to prevent infectious disease? J Fam Pract. 2008;57(1):46-8.

Willcox A. Water hygiene. Practice Nursing. 2008;19(8):390-3.

McGuigan KG, Conroy RM, Mosler H-, du Preez M, Ubomba-Jaswa E, Fernandez-lbafiez P. Solar
water disinfection (SODIS): A review from bench-top to roof-top. J Hazard Mater.
2012;235-236:29-46.

Doron S, Gorbach SL. Probiotics: Their role in the treatment and prevention of disease.
Expert Review of Anti-Infective Therapy. 2006;4(2):261-75.

Gibson GR, Probert HM, Van Loo J, Rastall RA, Roberfroid MB. Dietary modulation of the human
colonic microbiota: Updating the concept of prebiotics. Nutr Res Rev. 2004;17(2):259-75.

Ritchie ML, Romanuk TN. A meta-analysis of probiotic efficacy for gastrointestinal diseases.
PLoS ONE. 2012;7(4).

McFarland LV. Systematic review and meta-analysis of saccharomyces boulardii in adult patients.
World Journal of Gastroenterology. 2010;16(18):2202-22.

Sullivan A, Nord CE. Probiotics and gastrointestinal diseases. J Intern Med. 2005;257(1):78-92.

Hilton E, Kolakowski P, Singer C, Smith M. Efficacy of lactobacillus GG as a diarrheal preventive
in travelers. J Travel Med. 1997 Mar 1;4(1):41-3.

Oksanen PJ, Salminen S, Saxelin M, Hamalainen P, lhantola-Vormisto A, Muurasniemi-Isoviita L, et al.
Prevention of travellers’ diarrhoea by lactobacillus GG. Ann Med. 1990;22(1):53-6.

Kollaritsch HH, Kremsner P, Wiedermann G, Scheiner O. Prevention of traveller's diarrhoea:
Comparison of different non-antibiotic preparations. Travel Medicine International. 1989:9.

Kollaritsch H, Holst H, Grobara P, Wiedermann G. Prevention of traveler’s diarrhea with
saccharomyces boulardii. results of a placebo controlled double-blind study. Fortschr Med.
1993 Mar 30;111(9):152-6.




STATEMENT ON TRAVELLERS' DIARRHEA 53

(96)

(100)

(101)

Black FT, Andersen PL, Orskov J, Orskov F, Gaarslev K, Laulund S. Prophylactic efficacy of lactobacilli
on traveler's diarrhea. In: Steffen R, Lobel H, Haworth J, Bradley DJ, editors. Travel Medicine.
Springer Berlin Heidelberg; 1989. p. 333.

McFarland LV. Meta-analysis of probiotics for the prevention of traveler’s diarrhea. Travel Medicine
and Infectious Disease. 2007;5(2 SPEC. 1SS.):97-105.

Takahashi O, Noguchi Y, Omata F, Tokuda Y, Fukui T. Probiotics in the prevention of traveler’s
diarrhea: Meta-analysis [4]. J Clin Gastroenterol. 2007;41(3):336-7.

Sazawal S, Hiremath G, Dhingra U, Malik P, Deb S, Black RE. Efficacy of probiotics in prevention of
acute diarrhoea: A meta-analysis of masked, randomised, placebo-controlled trials. Lancet Infectious
Diseases. 2006;6(6):374-82.

Cummings J, Christie S, Cole T. A study of fructo oligosaccharides in the prevention of travellers’
diarrhoea. Aliment Pharmacol Ther. 2001;15(8):1139-45.

Drakoularakou A, Tzortzis G, Rastall RA, Gibson GR. A double-blind, placebo-controlled, randomized
human study assessing the capacity of a novel galacto-oligosaccharide mixture in reducing travellers’
diarrhoea. Eur J Clin Nutr. 2010;64(2):146-52.

Virk A, Mandrekar J, Berbari EF, Boyce TG, Fischer PR, Kasten MJ, et al. A randomized, double blind,
placebo-controlled trial of an oral synbiotic (AKSB) for prevention of travelers’ diarrhea. Journal of
Travel Medicine. 2013;20(2):88-94.

Crucell Sweden AB. Dukoral® Product monograph.; 2012.

Peltola H, Siitonen A, Kyronseppa H, Simula |, Mattila L, Oksanen P, et al. Prevention of travellers’
diarrhoea by oral B-subunit/whole-cell cholera vaccine. Lancet. 1991;338(8778):1285-9.

Scerpella EG, Sanchez JL, Mathewson JJ, Torres-Cordero JV, Sadoff JC, Svennerholm A, et al. Safety,
immunogenicity, and protective efficacy of the Whole-Cell/recombinant B subunit (WC/rBS) oral
cholera vaccine against travelers' diarrhea. Journal of Travel Medicine. 1995;2(1):22-7.

Wiedermann G, Kollaritsch H, Kundi M, Svennerholm A-, Bjare U. Double-blind, randomized,
placebo controlled pilot study evaluating efficacy and reactogenicity of an oral ETEC B-subunit-
inactivated whole cell vaccine against travelers’ diarrhea (preliminary report). Journal of Travel
Medicine. 2000;7(1):27-9.

Ahmed T, Bhuiyan TR, Zaman K, Qadri F. Vaccines for preventing enterotoxigenic escherichia coli
(ETEC) diarrhoea. The Cochrane Library. 2011.

Lopez-Gigosos R, Garcia-Fortea P, Reina-Dona E, Plaza-Martin E. Effectiveness in prevention of
travellers’ diarrhoea by an oral cholera vaccine WC/rBS. Travel Medicine and Infectious Disease;
2007.5: 6, 380-384. 2007.

Lopez-Gigosos R, Garcia-Fortea P, Calvo MJ, Reina E, Diez-Diaz R, Plaza E. Effectiveness and
economic analysis of the whole cell/recombinant B subunit (WC/rbs) inactivated oral cholera vaccine
in the prevention of traveller's diarrhoea. BMC Infectious Diseases; 9: 65. 2009.

Torrell JMR, Aumatell CM, Ramos SM, Mestre LG, Salas CM. Reduction of travellers’ diarrhoea by
WC/rBS oral cholera vaccine in young, high-risk travellers. Vaccine. 2009;27(30):4074-7.

Gabutti G, Aquilina M, Cova M, Giuffrida S, Lizioli A, Protano D, et al. Prevention of fecal-orally
transmitted diseases in travelers through an oral anticholeric vaccine (WC/rBS). Journal of Preventive
Medicine and Hygiene. 2012 December 2012;53(4):199-203.




STATEMENT ON TRAVELLERS' DIARRHEA

(102)

(103)

(104)

(105)

(106)

(107)

(108)

(109)

(110)

(111)

(112)

(113)

(114)

(115)

(116)

(117)

Lopez-Gigosos R, Campins M, Calvo MJ, Perez-Hoyos S, Diez-Domingo J, Salleras L, et al.
Effectiveness of the WC/rBS oral cholera vaccine in the prevention of traveler's diarrhea A
prospective cohort study. Human Vaccines and Immunotherapeutics. 2013;9(3):692-8.

Clemens JD, Sack DA, Harris JR, Chakraborty J, Neogy PK, Stanton B, et al. Cross-protection by
B subunit-whole cell cholera vaccine against diarrhea associated with heat-labile toxin-producing
enterotoxigenic escherichia coli: Results of a large-scale field trial. J Infect Dis. 1988
Aug;158(2):372-7.

Sack DA, Shimko J, Torres O, Bourgeois AL, Francia DS, Gustafsson B, et al. Randomised, double-
blind, safety and efficacy of a killed oral vaccine for enterotoxigenic E. coli diarrhoea of travellers
to guatemala and mexico. Vaccine. 2007;25(22):4392-400.

Frech SA, DuPont HL, Bourgeois AL, McKenzie R, Belkind-Gerson J, Figueroa JF, et al. Use of a
patch containing heat-labile toxin from escherichia coli against travellers’ diarrhoea: A phase I,
randomised, double-blind, placebo-controlled field trial. The Lancet. 2008;371(9629):2019-25.

Steffen R, Cramer JP, Burchard G, Jelinek T, Schwarz U, Ramdas P, et al. Efficacy of a travelers’
diarrhea vaccine system in travelers to india. Journal of Travel Medicine. 2013.

Leyten EMS, Soonawala D, Schultsz C, Herzog C, Ligthelm RJ, Wijnands S, et al. Analysis of efficacy
of CVD 103-HgR live oral cholera vaccine against all-cause travellers’ diarrhoea in a randomised,
double-blind, placebo-controlled study. Vaccine; 2005.23: 43, 5120-5126. 2005.

NIH-funded researchers begin trial of shigella vaccine candidates [Internet].; 2013
[updated April, 2013; ]. Available from: www.nih.gov/news/health/feb2013/niaid-20.htm

National Advisory Committee on Immunization (NACI). Updated statement on the use of rotavirus
vaccines. Canada Communicable Disease Report: Public Health Agency of Canada; 2010. Report
No.: Volume 36, ACS-4.

DuPont HL, Sullivan P, Evans DG. Prevention of traveler's diarrhea (emporiatric enteritis). prophylactic
administration of subsalicylate bismuth. J Am Med Assoc. 1980 1980;243(3):237-41.

Steffen R, DuPont HL, Heusser R. Preventionof traveler's diarrhea by the tablet form of bismuth
subsalicylate. Antimicrob Agents Chemother. 1986;29(4):625-7.

DuPont HL, Ericsson CD, Johnson PC, Bitsura JA, de la Cabada FJ. Prevention of travelers’ diarrhea
by the tablet formulation of bismuth subsalicylate. J Am Med Assoc. 1987;257(10):1347-50.

Plourde PJ. Travellers' diarrhea in children. Paediatrics & Child Health. 2003;8(2):99.

Mackell S. Traveler's diarrhea in the pediatric population: Etiology and impact. Clin Infect Dis. 2005
Dec 1;41 Suppl 8:5547-52.

Noel GJ, Bradley JS, Kauffman RE, Duffy CM, Gerbino PG, Arguedas A, et al. Comparative safety
profile of levofloxacin in 2523 children with a focus on four specific musculoskeletal disorders.
Pediatr Infect Dis J. 2007 Oct;26(10):879-91.

Rademaker C, Hoepelman |, Wolthagen M, Beumer H, Rozenberg-Arska M, Verhoef J. Results of
a double-blind placebo-controlled study using ciprofloxacin for prevention of travelers’ diarrhea.
European Journal of Clinical Microbiology and Infectious Diseases. 1989,8(8):690-4.

Alajbegovic S, Sanders JW, Atherly DE, Riddle MS. Effectiveness of rifaximin and fluoroquinolones
in preventing travelers’ diarrhea (TD): A systematic review and meta-analysis. Systematic Reviews.
2009;1(1).



www.nih.gov/news/health/feb2013/niaid-20.htm

STATEMENT ON TRAVELLERS' DIARRHEA

(118)

(119)

(120)

(121)

(122)

(123)

(124)

(125)

(126)

(127)

(128)

(129)

(130)

(131)

(132)

Johnson P, Ericsson C, Morgan D, DuPont H, Cabada F. Lack of emergence of resistant fecal flora
during successful prophylaxis of traveler’s diarrhea with norfloxacin. Antimicrob Agents Chemother.
1986;30(5):671-4.

Wistrém J, Norrby SR, Burman LG, Lundholm R, Jellheden B, Englund G. Norfloxacin versus placebo
for prophylaxis against travellers’ diarrhoea. J Antimicrob Chemother. 1987;20(4):563-74.

Scott DA, Haberberger RL, Thornton SA, Hyams KC. Norfloxacin for the prophylaxis of travelers’
diarrhea in US military personnel. Am.J.Trop.Med.Hyg. 1990;42(2):160-4.

Heck JE, Staneck JL, Cohen MB, Weckbach LS, Giannella RA, Hawkins J, et al. Prevention of
travelers’ diarrhea: Ciprofloxacin versus trimethoprim/sulfamethoxazole in adult volunteers working
in latin america and the caribbean. Journal of travel medicine. 1994;1(3):136-42.

Pépin J, Saheb N, Coulombe M, Alary M, Corriveau M, Authier S, et al. Emergence of
fluoroquinolones as the predominant risk factor for clostridium difficile—associated diarrhea: A cohort
study during an epidemic in quebec. Clinical Infectious Diseases. 2005;41(9):1254-60.

Neuberger A, Saadi T, Shetern A, Schwartz E. Clostridium difficile infection in Travelers—A neglected
pathogen? Journal of travel medicine. 2013;20(1):37-43.

Vila J, Vargas M, Ruiz J, Corachan M, de Anta, M Teresa Jimenez, Gascon J. Quinolone resistance
in EnterotoxigenicEscherichia coli causing diarrhea in travelers to india in comparison with other
geographical areas. Antimicrob Agents Chemother. 2000;44(6):1731-3.

Vila J, Vargas M, Ruiz J, Espasa M, Pujol M, Corachan M, et al. Susceptibility patterns of
enteroaggregative escherichia coli associated with traveller’s diarrhoea: Emergence of quinolone
resistance. J Med Microbiol. 2001;50(11):996-1000.

Gomi H, Jiang Z, Adachi JA, Ashley D, Lowe B, Verenkar MP, et al. In vitro antimicrobial susceptibility
testing of bacterial enteropathogens causing traveler’s diarrhea in four geographic regions.
Antimicrob Agents Chemother. 2001;45(1):212-6.

Ruiz J, Mensa L, O'Callaghan C, Pons MJ, Gonzélez A, Vila J, et al. In vitro antimicrobial activity
of rifaximin against enteropathogens causing traveler's diarrhea. Diagn Microbiol Infect Dis.
2007;59(4):473-5.

Hoge CW, Gambel JM, Srijan A, Pitarangsi C, Echeverria P. Trends in antibiotic resistance among
diarrheal pathogens isolated in thailand over 15 years. Clinical infectious diseases. 1998;26(2):341-5.

Pandey P, Bodhidatta L, Lewis M, Murphy H, Shlim DR, Cave W, et al. Travelers’ diarrhea in nepal:
An update on the pathogens and antibiotic resistance. Journal of travel medicine. 2011;18(2):102-8.

Cabrera R, Ruiz J, Marco F, Oliveira |, Arroyo M, Aladuefia A, et al. Mechanism of resistance to
several antimicrobial agents in salmonella clinical isolates causing traveler's diarrhea. Antimicrob
Agents Chemother. 2004,48(10):3934-9.

Arancibia EM, Pitart C, Ruiz J, Marco F, Gascén J, Vila J. Evolution of antimicrobial resistance in
enteroaggregative escherichia coli and enterotoxigenic escherichia coli causing traveller’s diarrhoea.
J Antimicrob Chemother. 2009;64(2):343-7.

Coles CL, Seidman JC, Levens J, Mkocha H, Munoz B, West S. Association of mass treatment with
azithromycin in trachoma-endemic communities with short-term reduced risk of diarrhea in young
children. Am J Trop Med Hyg. 2011;85(4):691.



STATEMENT ON TRAVELLERS' DIARRHEA

(133)

(134)

(135)

(136)

(137)

(138)

(139)

(140)

(141)

(142)

(143)

(144)

(145)

(146)

Fry A, Jha H, Lietman T, Chaudhary JP, Bhatta R, Elliott J, et al. Adverse and beneficial secondary
effects of mass treatment with azithromycin to eliminate blindness due to trachoma in nepal. Clinical
infectious diseases. 2002;35(4):395-402.

Whitty CJ, Glasgow KW, Sadiq ST, Mabey DC, Bailey R. Impact of community-based mass treatment
for trachoma with oral azithromycin on general morbidity in gambian children. Pediatr Infect Dis J.
1999;18(11):955-8.

DuPont HL, Jiang Z-, Okhuysen PC, Ericsson CD, De La Cabada FJ, Ke S, et al. A randomized,
double-blind, placebo-controlled trial of rifaximin to prevent travelers’ diarrhea. Ann Intern Med.
2005;142(10):805-12.

Armstrong AW, Ulukan S, Weiner M, Mostafa M, Shaheen H, Nakhla |, et al. A randomized, double-
blind, placebo-controlled study evaluating the efficacy and safety of rifaximin for the prevention of
travelers’ diarrhea in us military personnel deployed to incirlik air base, incirlik, turkey. Journal of
Travel Medicine. 2010;17(6):392-4.

Martinez-Sandoval F, Ericsson CD, Jiang Z-, Okhuysen PC, Meléndez Romero JHM, Hernandez N,
et al. Prevention of travelers’ diarrhea with rifaximin in US travelers to mexico. Journal of Travel
Medicine. 2010;17(2):111-7.

Flores J, DuPont HL, Jiang Z-, Okhuysen PC, Melendez-Romero JH, Gonzalez-Estrada A, et al.
A randomized, double-blind, pilot study of rifaximin 550 mg versus placebo in the prevention of
travelers’ diarrhea in mexico during the dry season. Journal of Travel Medicine. 2011;18(5):333-6.

Zanger P, Nurjadi D, Gabor J, Gaile M, Kremsner PG. Effectiveness of rifaximin in prevention
of diarrhoea in individuals travelling to south and southeast asia: A randomised, double-blind,
placebo-controlled, phase 3 trial. The Lancet infectious diseases. 2013;13(11):946-54.

HuY, Ren J, Zhan M, Li W, Dai H. Efficacy of rifaximin in prevention of travelers' diarrhea:
A meta-analysis of randomized, double-blind, placebo-controlled trials. Journal of Travel Medicine.
2012;19(6):352-6.

Prevention of travelers’ diarrhea in subjects traveling outside the U.S. [Internet].; 2009
[updated Dec 2009; ]. Available from: http://clinicaltrials.gov/show/NCT00328380

Ruiz J, Mensa L, Pons MJ, Vila J, Gascon J. Development of escherichia coli rifaximin-resistant
mutants: Frequency of selection and stability. J Antimicrob Chemother. 2008;61(5):1016-9.

Steffen, R. Heusser, R. Tschopp, A. DuPont, H. Efficacy and side-effects of six agents in the
self-treatment of traveller's diarrhoea . Travel Medicine and Infectious Disease;Travel Medicine
International. 1988;6:153-7.

DuPont HL, Sullivan P, Pickering L, Haynes G, Ackerman P. Symptomatic treatment of diarrhea
with bismuth subsalicylate among students attending a mexican university. Gastroenterology.
1977,73(4 Pt 1):715-8.

Steffen R, Mathewson JJ, Ericsson CD, DuPont HL, Helminger A, Balm TK, et al. Travelers’ diarrhea
in west africa and mexico: Fecal transport systems and liquid bismuth subsalicylate for self-therapy.
J Infect Dis. 1988 May;157(5):1008-13.

Van Loon F, Bennish M, Speelman P, Butler C. Double blind trial of loperamide for treating acute
watery diarrhoea in expatriates in bangladesh. Gut. 1989;30(4):492-5.



http://clinicaltrials.gov/show/NCT00328380

STATEMENT ON TRAVELLERS' DIARRHEA 57

(147)

(148)

(149)

(150)

(151)

(152)

(153)

(154)

(155)
(156)

(157)

(158)

(159)

(160)

(161)

Ericsson CD, DuPont HL, Mathewson JJ, West MS, Johnson PC, Bitsura JAM. Treatment of traveler's
diarrhea with sulfamethoxazole and trimethoprim and loperamide. JAMA: the journal of the
American Medical Association. 1990;263(2):257-61.

Silberschmidt G, Schick MT, Steffen R, Kilpatrick ME, Murphy JR, Oyofo BA, et al. Treatment of
travellers’ diarrhoea: Zaldaride compared with loperamide and placebo. Eur J Gastroenterol
Hepatol. 1995;7(9):871-5.

Bergstrém T, Alestig K, Thoren K, Trollfors B. Symptomatic treatment of acute infectious diarrhoea:
Loperamide versus placebo in a double-blind trial. J Infect. 1986;12(1):35-8.

Hughes IW. First-line treatment in acute non-dysenteric diarrhoea: Clinical comparison of loperamide
oxide, loperamide and placebo. UK janssen research group of general practitioners. Br J Clin Pract.
1995 Jul-Aug;49(4):181-5.

Van Den Eynden B, Spaepen W. New approaches to the treatment of patients with acute,
nonspecific diarrhea: A comparison of the effects of loperamide and loperamide oxide. Current
therapeutic research. 1995;56(11):1132-41.

Johnson PC, Ericsson CD, DuPont HL, Morgan DR, Bitsura JAM, Wood LV. Comparison of
loperamide with bismuth subsalicylate for the treatment of acute travelers’ diarrhea. JAMA:
the journal of the American Medical Association. 1986;255(6):757-60.

DuPont HL, Flores Sanchez J, Ericcson CD, Mendiola Gomez J, DuPont MW, Cruz Luna A, et al.
Comparative efficacy of loperamide hydrocholoride and bismuth subsalicylate in the management
of acute diarrhea. Am J Med. 1990;88(6):515-9.

Kaplan MA, Prior MJ, McKonly KI, DuPont HL, Temple AR, Nelson EB. A multicenter randomized
controlled trial of a liquid loperamide product versus placebo in the treatment of acute diarrhea in
children. Clin Pediatr. 1999;38(10):579-91.

DuPont HL, Hornick RB. Adverse effect of lomotil therapy in shigellosis. JAMA. 1973;226(13):1525-8.

Petruccelli BP, Murphy GS, Sanchez JL, Walz S, DeFraites R, Gelnett J, et al. Treatment of traveler’s
diarrhea with ciprofloxacin and loperamide. J Infect Dis. 1992;165(3):557-60.

Ericsson CD, DuPont HL, Mathewson JJ. Single dose ofloxacin plus loperamide compared with
single dose or three days of ofloxacin in the treatment of traveler's diarrhea. Journal of travel
medicine. 1997;4(1):3-7.

DuPont HL, Jiang Z, Belkind—-Gerson J, Okhuysen PC, Ericsson CD, Ke S, et al. Treatment of
travelers’ diarrhea: Randomized trial comparing rifaximin, rifaximin plus loperamide, and loperamide
alone. Clinical Gastroenterology and Hepatology. 2007;5(4):451-6.

Ericsson CD, DuPont HL, Okhuysen PC, Jiang Z, DuPont MW. Loperamide plus azithromycin more
effectively treats travelers’ diarrhea in mexico than azithromycin alone. Journal of travel medicine.
2007;14(5):312-9.

Riddle MS, Arnold S, Tribble DR. Effect of adjunctive loperamide in combination with antibiotics on
treatment outcomes in traveler's diarrhea: A systematic review and meta-analysis. Clinical Infectious
Diseases. 2008;47(8):1007-14.

Ericsson CD, Johnson PC, DuPont HL, Morgan DR, Bitsura JAM, De la Cabada FJ. Ciprofloxacin
or trimethoprim-sulfamethoxazole as inital therapy for travelers’ diarrhea: A placebo-controlled,
randomized trial. Annals of Internal Medicine; 1987. 1987;106(2):216-20.




STATEMENT ON TRAVELLERS' DIARRHEA

(162)

(163)

(164)

(165)

(166)

(167)

(168)

(169)

(170)

(171)

(172)

(173)

(174)

(175)

(176)

(177)

Wistrém J, Jertborn M, Hedstrom S, Alestig K, Englund G, Jellheden B, et al. Short-term
self-treatment of travellers’ diarrhoea with norfloxacin: A placebo-controlled study. J Antimicrob
Chemother. 1989;23(6):905-13.

DuPont HL, Ericsson C, Mathewson J, DuPont M. Five versus three days of ofloxacin therapy for
traveler's diarrhea: A placebo-controlled study. Antimicrob Agents Chemother. 1992;36(1):87-91.

Wistrédm J, Gentry LO, Palmgren A, Price M, Nord CE, Ljungh A, et al. Ecological effects of short-
term ciprofloxacin treatment of travellers’ diarrhoea. J Antimicrob Chemother. 1992;30(5):693-706.

Mattila L, Peltola H, Siitonen A, Kyrénseppa H, Simula |, Kataja M. Short-term treatment of traveler's
diarrhea with norfloxacin: A double-blind, placebo-controlled study during two seasons. Clinical
infectious diseases. 1993;17(4):779-82.

Taylor DN, Bourgeois AL, Ericsson CD, Steffen R, Jiang Z, Halpern J, et al. A randomized, double-
blind, multicenter study of rifaximin compared with placebo and with ciprofloxacin in the treatment
of travelers’ diarrhea. Am J Trop Med Hyg. 2006;74(6):1060-6.

De Bruyn G, Hahn S, Borwick A. Antibiotic treatment for travellers’ diarrhoea. Cochrane Database
Syst Rev. 2000;3.

Steffen R, Jori R, DuPont H, Mathewson J, Stlirchler D. Efficacy and toxicity of fleroxacin in the
treatment of travelers’ diarrhea. Am J Med. 1993;94(3A):3A. 182S,3A. 186S.

Kuschner RA, Trofa AF, Thomas RJ, Hoge CW, Pitarangsi C, Amato S, et al. Use of azithromycin
for the treatment of campylobacter enteritis in travelers to thailand, an area where ciprofloxacin
resistance is prevalent. Clinical infectious diseases. 1995;21(3):536-41.

Adachi JA, Ericsson CD, Jiang Z, DuPont MW, Martinez-Sandoval F, Knirsch C, et al. Azithromycin
found to be comparable to levofloxacin for the treatment of US travelers with acute diarrhea
acquired in mexico. Clinical infectious diseases. 2003;37(9):1165-71.

Sanders JW, Frenck RW, Putnam SD, Riddle MS, Johnston JR, Ulukan S, et al. Azithromycin and
loperamide are comparable to levofloxacin and loperamide for the treatment of traveler’s diarrhea
in united states military personnel in turkey. Clinical Infectious Diseases. 2007;45(3):294-301.

Tribble DR, Sanders JW, Pang LW, Mason C, Pitarangsi C, Bagar S, et al. Traveler's diarrhea in
thailand: Randomized, double-blind trial comparing single-dose and 3-day azithromycin-based
regimens with a 3-day levofloxacin regimen. Clinical infectious diseases. 2007;44(3):338-46.

QOuyang-Latimer J, Jafri S, VanTassel A, Jiang Z, Gurleen K, Rodriguez S, et al. In vitro antimicrobial
susceptibility of bacterial enteropathogens isolated from international travelers to mexico,
guatemala, and india from 2006 to 2008. Antimicrob Agents Chemother. 2011;55(2):874-8.

Steffen R, Sack DA, Riopel L, Jiang Z, Sturchler M, Ericsson CD, et al. Therapy of travelers’ diarrhea
with rifaximin on various continents. Am J Gastroenterol. 2003;98(5):1073-8.

DuPont HL, Jiang Z, Ericsson CD, Adachi JA, Mathewson JJ, DuPont MW, et al. Rifaximin versus
ciprofloxacin for the treatment of traveler’s diarrhea: A randomized, double-blind clinical trial. Clinical
infectious diseases. 2001;33(11):1807-15.

Gremse DA, Dean PC, Farquhar DS. Cefixime and antibiotic-associated colitis. Pediatr Infect Dis J.
1994,13(4):331-2.

Wong CS, Jelacic S, Habeeb RL, Watkins SL, Tarr PI. The risk of the hemolytic—uremic syndrome after
antibiotic treatment of escherichia coli O157: H7 infections. N Engl J Med. 2000;342(26):1930-6.



STATEMENT ON TRAVELLERS' DIARRHEA

(178) World Health Organization. Oral rehydration salts: Production of the new ORS. Geneva:
World Health Organization; 2006. Report No.: WHO/FCH/CAH/06.1.

(179) Atia AN, Buchman AL. Oral rehydration solutions in non-cholera diarrhea: A review.
Am J Gastroenterol. 2009;104(10):2596-604.

(180) American Academy of Pediatrics. Provisional committee on quality improvement, subcommittee
on acute gastroenteritis. practice parameter: The management of acute gastroenteritis in young
children. Pediatrics. 1996;97(3):424-35.

(181) Ericsson CD, Melgarejo NA, Jelinek T, Mccarthy A. Travelers' preferences for the treatment and
prevention of acute diarrhea. Journal of Travel Medicine. 2009;16(3):172-8.




STATEMENT ON TRAVELLERS' DIARRHEA

APPENDICES

APPENDIX 1
LITERATURE REVIEW SEARCH STRATEGY EXAMPLE

Dukoral

Scopus (TITLE-ABS-KEY(("Dukoral” OR “oral cholera” OR “WC/rBS” OR (“whole-cell” W/2
“recombinant B subunit”) OR “BS-WC" OR "B-subunit/whole cell” OR " rBS-WC") AND
(vaccine* OR immuni?ation*)) AND TITLE-ABS-KEY(travel* W/2 (diarrhoea OR diarrhea)))
AND PUBYEAR > 1969 AND (LIMIT-TO(LANGUAGE, “English”))

Database(s): Ovid MEDLINE(R), Ovid MEDLINE(R) In-Process & Other Non-Indexed
Citations, Ovid MEDLINE(R) Daily and Ovid OLDMEDLINE(R) 1946 to Present

Search Strategy:

# | SEARCHES RESULTS
1 | *Cholera Vaccines/ 867
2 | Cholera Vaccines/ 1308
3 | (("Dukoral” or "oral cholera” or "WC/rBS"” or (“whole-cell” adj2 “recombinant B 332
subunit”) or “BS-WC" or "B-subunit/whole cell” or “ rBS-WC") and (vaccine* or
immuni?ation*)).mp. [mp=title, abstract, original title, name of substance word,
subject heading word, keyword heading word, protocol supplementary concept,
rare disease supplementary concept, unique identifier]
4 | (travel* adj2 (diarrhea or diarrhoea)).mp. [mp=title, abstract, original title, name 1295

of substance word, subject heading word, keyword heading word, protocol
supplementary concept, rare disease supplementary concept, unique identifier]

5 [1Tor2or3 1370

4 and 5 28
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Database(s): Embase 1974 to 2013 May 16

Search Strategy:

# SEARCHES RESULTS
1 *Cholera Vaccines/ 1412
2 Cholera Vaccines/ 2548
3 (("Dukoral” or "oral cholera” or “WC/rBS" or (“whole-cell” adj2 “recombinant B 504
subunit”) or “BS-WC" or “B-subunit/whole cell” or ” rBS-WC") and (vaccine* or
immuni?ation*)).mp. [mp=title, abstract, subject headings, heading word, drug
trade name, original title, device manufacturer, drug manufacturer, device trade
name, keyword]
4 (travel* adj2 (diarrhea or diarrhoea)).mp. [mp=title, abstract, subject headings, 3562
heading word, drug trade name, original title, device manufacturer, drug
manufacturer, device trade name, keyword]
5 Tor2or3 2588
6 traveller diarrhea/ 1823
7 4dorb 3562
8 5and 7 204
9 cholera vaccine/ 2548
10 | cholera vaccine/ 2548
11 ' 30r10 2588
12 7 and 11 204
13 | limit 12 to (english language and yr="1970 -Current”) 162

Database(s): Global Health 1973 to 2013 Week 19
Search Strategy:

# | SEARCHES RESULTS

1 | ("Dukoral” or "“oral cholera” or “WC/rBS" or (“whole-cell” adj2 “recombinant B 206
subunit”) or “BS-WC" or “B-subunit/whole cell” or “ rBS-WC") and (vaccine* or
immuni?ation*)).mp. [mp=abstract, title, original title, broad terms, heading words]

2 | (travel* adj2 (diarrhea or diarrhoea)).mp. [mp=abstract, title, original title, broad 755
terms, heading words]

3 | travellers’ diarrhoea/ 117

4 2or3 755

5 [1and4 12

6 | limit 5 to (english language and yr="1970 -Current”) 12
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