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Travellers’ diarrhoea (TD) – some basic facts

What is travellers’ diarrhoea

� Travelers' diarrhoea (TD) is the most 
common illness affecting travelers

� 20%-50% of international travelers

� >10 million episodes/ year 
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What is travellers’ diarrhoea

� The development of diarrhoea in persons 
travelling outside of their country

� Three or more unformed stool in 24 hours 
occurring during or shortly after travel

Risk of travellers’ diarrhoea

• Latin America
• Africa
• the Middle East
• Asia

30-50%High-risk

• Caribbean
• Northern Mediterranean
• Israel
• South Africa

8-20%Intermediate-
risk

• North America
• Northern and Central Europe
• Australia & New Zealand

<8%Low-risk 
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Environmental & Host factors

• Mode of travel
• Food practice
• Model of residence

• Extremes of age
• Impaired gastric acid barrier
• Immune deficiency

Individual host 
factors

• Prevalence of microbial pathogens
• Local water quality
• Sewage disposal

Environmental 
factors

Etiological agents

+--Miscellaneous

+--Helminths

+-+15Protozoa

25Enetroinvasive E. coli (EIEC)

50Enetrotoxigenic E.coli (ETEC)

-++80Bacteria

--+10Viruses

Persistent 
diarrhoea

DysenteryAcute 
watery 
diarrhoea

%Enteropathogen
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Clinical features:

� usually a self-limiting disease
� lasting for an mean duration of 4 days

� 5-10% ill for more than 7 days
� 15-40% disruption of travel plans
� 10-30% causing confinement to bed
� Up to 1% need to be hospitalized

Treatment vs prevention
– the dilemma in managing TD
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Management of TD

Treatment vs Prevention
- Oral fluids - Dietary retriction

- Antimicrobial chemotherapy - Chemoprophylaxis
- Other non-antibiotic agent
- Antidiarrhoeal agents

CDC recommendation for 
treatment of established TD

� ciprofloxacin 500 mg BD for 3-5 days
� norfloxacin 400 mg BD for 3-5 days

� Bismuth subsalicylate

� Trimethoprim-sulfamethoxazole and 
doxycycline are no longer recommended 
because of the high level of resistance to 
these agents
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Systematic review on 
antibiotic treatment

deBruyn 2002:
� demonstrated a significant beneficial effect of 

antibiotic treatment
� in terms of the proportion of persons cured of 

diarrhoea by 72 hours of treatment
� and in reducing the severity of illness

Prevention
� behavioural restriction
� “boil it, cook it, peel it or forget it”

�Food served steaming hot
�Dry items such as bread
�Bottled carbonated 
beverages 
�Hot coffee or tea
�Boiled water
�Iodine-treated water 

�Foods from street vendors
�Raw or undercooked meat 
and seafood 
�Raw fruits and vegetables
�Tap water & ice
�Unpasteurized milk/ dairy 
products

Safer items:High risk items:
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Effect of pretravel health 
advice on the incidence of TD

� Swiss travellers to Africa and Asia
� only 2% were able to adhere consistently to 

all recommendations

� In the first 3 days, 71% consumed salads or 
uncooked vegetables, and 53% used ice 
cubes in drinks

� incidence of TD significantly associated with 
the number of mistakes made

‘Boil it, cook it, peel it or forget it’: does this rule prevent 

travellers’ diarrhoea? Int J Epidemiol 1985; 14: 169–72. 

Chemoprophylaxis of TD

� Antibiotics
� doxycycline

� trimethoprim-sulfamethoxazole (TMP/SMX)
� trimethoprim alone

� fluoroquinolone agents ciprofloxacin and norfloxacin

� Bismuth subsalicylate

� Probiotics
� Lactobacilli

� Vaccine
� ETEC

� Cholera
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Cost-effectiveness analyses

� daily antibiotic prophylaxis vs three day treatment 
regimen

� the cost-effectiveness of prophylaxis was found to 
be greater than that of treatment

� short-term travellers (ie, 3–5 days)

� recommended for travellers going to high-risk areas

A cost-effectiveness comparison of the use of antimicrobial agents for
treatment or prophylaxis of travelers’ diarrhea. Arch Intern Med 1988; 148: 2421–27.

Prophylaxis
– current recommendations

� NIH consensus conference (1985):
� effectiveness of chemoprophylaxis acknowledged

� but did not recommend

� potential side effects
� unable to identify any particular group of travellers 

for whom prophylaxis would be especially 
important
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Current CDC recommedation

� prophylactic antibiotics should not be 
recommended for most travelers

Arguments against Prophylaxis

� Usually self-limiting

� Short duration

� Easily treated once diagnosed

� False sense of security

� Potentially fatal allergic or adverse reactions

� Other minor but common side effects

� Antimicrobial resistance 
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Arguments for Prophylaxis

� Very common problem

� Disruption to important trips

� 20 % bed confinement 

� Adherence to food practice usually difficult and 
poor

� Effective prophylactic agents available

� Serious side effects rare

Discrepancy between recommendation 
& practice

� only 2% of clinical microbiologists normally 
prescribe prophylactic antibiotics for travellers' 
diarrhoea

� 28% took daily ciprofloxacin prophylaxis 
themselves during a visit to India
(and luckily,  none of them developed diarrhoea!)

A microbiologist's guide to travellers abroad: do as  I say not as I do. 
J Hosp Infect. 1997 Apr;35(4):255-7
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Discrepancy between recommendation 
& practice

� 22.8% of clinical pharmacists took antibiotics 
prophylactically when travelling to high risk 
countries

Pharmacists' self-medication for the travelers' diar rhea.
DICP 1989;23:800-5.

Current evidence regarding 
chemoprophylaxis of TD



13

Need for a systemic review

� No consensus for recommendation
� Discrepancy in practice

� No systemic review available

Current review - Objectives

� to give a more precise estimation of the effect size 
in altering incidence and clinical course of 
travellers’ diarrhoea by different prophylactic 
agents

� to have a systematic examination of the scale of 
problems regarding adverse events reported for 
their use

� to formulate a better evidence-based 
recommendation for their use in different 
travellers
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Selection criteria
� randomized trials
� in any language

� people travelling from one country to another 
for any length of time

� chemoprophylaxis aimed at preventing 
diarrhoea during or shortly after travelling

� compared with placebo/no treatment/other 
chemoprophylactic

Outcome measures

Primary:
� Incidence of diarrhoea

Secondary:
� Duration of illness
� Severity of illness
� Tolerability
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Methods
� Cochrane Library +Medline + Embase
� 32 RCTs finally included

� data extraction for outcome of concern
� trial quality assessed with regard to

� Allocation concealment
� Blinding
� Generation of allocation sequence

� Inclusion of all randomised participants

� Meta-analysis

1Others

3Vaccines

5Probiotics & Prebiotics

3Bismuth subsalicylate

6Others

3Ciprofloxacin

3Norfloxacin

2Trimethoprim

6DoxycyclineAntibiotics

Studies included in the review
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� 27 - 1383 participants
� Age ranged from 17 to 86 years
� All trials compared a chemoprophylactic agent with 

a placebo as the control
� All studies involved travellers departing from a low 

risk country and going to a high/ intermediate risk 
destination

� All trials were double-blinded and placebo-controlled 
in design 

1 studyairline personnel 

1 studycar rally participants 

1 studymountaineers 

1 studyhealth professionals in a medical mission 

4 studiesindependent travellers 

6 studies"package" tourists 

5 studiesPeace Corps volunteers 

3 studiesmilitary personnel 

10 studiesstudents

Types of participants
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4/32case definition not explicitly reported

1/32three or more loose stools in an eight hour 
period + symptoms of enteric infection

27/32a minimum of three loose stools per 24 hours
or a smaller number of stools + symptoms of 

enteric infection

Case definitions of TD
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Norfloxacin: Primary Outcome

� 3 RCTs
� 509 travellers randomised & 452 finally analysed
� norfloxacin 400mg daily vs placebo 
� Incidence rate of diarrhoea

� from 25.6% to 61% among placebo groups
� from 1.9% to 10.7% among intervention groups

� meta-analysis of the incidence of diarrhoea showed 
an overall significant risk reduction of 84% (pooled 
RR 0.16, 95%CI 0.07-0.37) by norfloxacin
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Norfloxacin: Secondary Outcome

� None of the three studies addressed the duration or 
severity of diarrhoea in participants

Adverse events:
� “no significant side effects in either group”

� 1/217 (0.5%) travellers taking norfloxacin in the 3 
studies developed generalised rash that 
necessitated termination of the medication

� Other adverse events were rare

Ciprofloxacin: Primary Outcome

� 3 RCTs
� 425 travellers randomised & 352 finally analysed
� ciprofloxacin 250-500mg daily vs placebo 
� Incidence rate of diarrhoea

� from 32.6% to 64% among placebo groups
� from 0% to 5.1% among intervention groups

� meta-analysis of the incidence of diarrhoea showed 
an overall significant risk reduction of 87% (pooled 
RR 0.13, 95%CI 0.06-0.28) by ciprofloxacin
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Ciprofloxicin: Secondary Outcomes

� None of the three studies addressed the duration or 
severity of diarrhoea in participants

Adverse events:
� 3/134 (2.2%) travellers taking ciprofloxacin in the 3 

studies reported an adverse event that required 
termination of the medication

� The frequency of any events combined, all events 
needing discontinuation, and photosensitivity were 
similar among the intervention and placebo groups. 
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Bismuth subsalicylate
: Primary Outcome

� 3 RCTs
� 744 travellers randomised & 541 finally analysed

� BSS dosage ranged from 0.5 gm to 4.2 gm/ day

� A meta-analysis of the incidence of diarrhoea
showed an overall significant risk reduction of 48% 
(pooled RR 0.52, 95%CI 0.36-0.76) by BSS
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Bismuth subsalicylate
: Secondary Outcomes

� both the duration and severity were similar among 
the intervention and placebo groups (DuPont1987)

� tongue darkening and stool darkening (> 80% Vs 
~10% in placebo group)

� tinnitus (13% Vs 5% in placebo group)
� Constipation reported to be higher

� 1 grand mal seizures + 1 pancreatitis on taking BSS 
? medication related
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Antibiotics & BSS

� both effective in preventing the TD
� previous concerns over their side effects may 

not be entirely justified
� should always be considered for high risk 

travellers

Ciprofloxacin & norfloxacin
� wide antimicrobial spectrum
� high effectiveness in risk reduction
� rare occurrence of serious adverse reaction

� prescription be individualised
� susceptibility pattern of enteropathogens
� pooled estimate of the overall effect size
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� Dr. Julian Higgins (IPH, Cambridge)
� Dr. Eric Walker (FTM, RCPSGlasg)
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Current review - Objectives
� Primary

� To evaluate the extent to which chemoprophylactic 
measures can reduce the incidence of travellers’
diarrhoea.

� Secondary
� To evaluate the differential effects of prevention with 

regard to:
� different interventions

� different destinations

� different personal characteristics
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Assessing  the presence of significant 
heterogeneity among studies included

Cochran’s heterogeneity statistics Q

� computation of the sum of squared deviations of 
each study’s estimate from the overall meta-analysis 
estimate

� each study’s contribution weighted in the same 
manner as in a fixed effect meta-analysis

� P values obtained by comparing this statistics with a 
χ2 distribution with k-1 degree of freedom, where k 
equals the number of studies

Measuring the extent of 
inconsistency across studies

� The I2 statistic

� I2 = 100% x (Q – df)/Q

� where Q is the Cochran’s heterogeneity statistic

� df is the degrees of freedom

� describes the percentage of total variation across 
studies that is due to heterogeneity rather than 
chance

� With negative values of I2 put equal to zero, the 
value of 0% indicates no observed heterogeneity, 
and larger values show increasing heterogeneity. 
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funnel plot

� a scatter plot of treatment effect against a measure of study size
� a scatter plot of 1/se[log RR] Vs [log RR
� degree of asymmetry reflects the appropriateness of the 

underlying normality assumption in the random effect model in 
the meta-analysis

� identify potential selection biases such as publication bias or 
genuine relationships between treatment effects and study size

� In an ideal world, the funnel plot has a symmetric inverted funnel 
shape, since large studies (with small standard errors) would lie 
near to the truth and smaller studies (with larger standard errors) 
would be evenly and more widely scattered around the truth.

Quality assessment

� Method of randomisation was described in 13 out of 
the 32 studies.

� Method of allocation concealment was judged to be 
adequate (A) in 10 studies, unclear (B) in 21 studies 
and open (C) in one study. 

� Blinding of outcome assessment was judged to be 
adequate in all 32 studies.

� None of the studies analysed using an intention-to-
treat approach. 

� Dropout rate varied from 0% to 40.8% and was 
greater than 20% in seven studies.
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Diarrhoea                                                       

Study Prophylaxis Placebo OR (random) Weight OR (random)
or sub-category n/N n/N 95% CI % 95% CI

Lactobacillus
Dios Pozo-Olano 1978 7/26               2/24        7.32 4.05 [0.75, 21.90]       
Katelaris 1995      153/373            178/383       22.10 0.80 [0.60, 1.07]        
Okasanen 1990       45/181             24/101       18.80 1.06 [0.60, 1.87]        

Subtotal (95% CI) 580                508 48.22 1.01 [0.61, 1.66]
Total events: 205 (Prophylaxis), 204 (Placebo)
Test for heterogeneity: Chi² = 3.98, df = 2 (P = 0.14), I² = 49.8%
Test for overall effect: Z = 0.02 (P = 0.98)

Bismuth Subsalicylate
DuPont 1980         14/62              40/66        16.05 0.19 [0.09, 0.41]        
Steffen 1986        69/159             46/72        18.73 0.43 [0.24, 0.77]        
DuPont 1987         22/114             23/58        17.00 0.36 [0.18, 0.73]        

Subtotal (95% CI) 335                196 51.78 0.33 [0.20, 0.52]
Total events: 105 (Prophylaxis), 109 (Placebo)
Test for heterogeneity: Chi² = 2.91, df = 2 (P = 0.23), I² = 31.2%
Test for overall effect: Z = 4.66 (P < 0.00001)

0.1 0.2 0.5 1 2 5 10

Favours prophylaxis Favours placebo
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