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Infectious Diarrhea 
Etiology

Community-based

• Most cases overall are viral, 
though severe symptoms 
likely bacterial

Traveler’s diarrhea

• 80-90% bacterial, but can be 
viral or protozoa

Greenwood Z, et al. Gastrointestinal infection among international travelers globally. J Travel Med. 2008 Jul-Aug;15(4):221-8. 



Traveler’s Diarrhea



Causes of Traveler's Diarrhea

Geographical differences: 
• Campylobacter more 

common in S and SE Asia
• Shigella more common in 

Africa vs. Asia
• Cyclospora more common 

in Nepal, Haiti, Peru

Accommodations:
• Norovirus common cause 

of outbreaks on cruise 
ships and resorts

Shah N, et al. Global etiology of travelers' diarrhea: systematic review from 1973 to the present. Am J Trop Med Hyg. 2009 Apr;80(4):609-14.
Hill DR, et al. Management of travellers' diarrhoea. BMJ. 2008 Oct 6;337:a1746.



Traveller’s Diarrhea

:”…the sudden onset of abnormally loose or liquid, frequent stools 
such that the individual’s assessment is that the illness is tolerable 
(mild), distressing (moderate) or incapacitating (severe).”

Riddle MS, Connor BA, Beeching NJ, et al. Guidelines for the prevention and treatment of travelers' diarrhea:  
a graded expert panel report. J Travel Med. 2017 Apr 1;24(suppl_1):S57-S74. 



DuPont HL. Travelers' diarrhea: antimicrobial therapy and chemoprevention. Nat Clin Pract Gastroenterol Hepatol. 2005 
Apr;2(4):191-8. 



Clinical 
presentation

• In severe cases, dysentery can occur with bloody, mucoid stools

• Timing: 
• Bacterial toxins: within hours

• Bacteria and virus have incubation periods of 6-72 hours

• Protozoa have incubation periods of 1-2 weeks

• Acute gastroenteritis has been associated with a 6-fold increase in 
future IBS

Thabane M, et al. Systematic review and meta-analysis: The incidence and prognosis of post-infectious irritable bowel syndrome. Systematic 
review and meta-analysis: The incidence and prognosis of post-infectious irritable bowel syndrome.



How effective 
is education 

and behavioral 
modification, 

REALLY?

https://wwwnc.cdc.gov/travel/page/infographic-food-water-what-to-know
Steffen R, et al. Epidemiology, etiology, and impact of traveler's diarrhea in Jamaica. JAMA. 1999 Mar 3;281(9):811-7.

Shlim DR. Looking for evidence that personal hygiene precautions prevent traveler's diarrhea. Clin Infect Dis. 2005 Dec 1;41 Suppl 8:S531-5.

• <3% avoided all high-
risk food/drinks

• 7/8 studies found no 
correlation between 
usual dietary 
precautions and risk 
of TD

https://wwwnc.cdc.gov/travel/page/infographic-food-water-what-to-know


Prevention of TD - Vaccination

• Oral cholera vaccine (Dukoral®), also protects against ETEC

• RCTs find protection against ETEC around 50-70%, but 
estimated to prevent only ~6% of TD cases

• Consider for patients at high-risk for TD or significant 
complications
• Immunocompromised
• Frequent history of ETEC diarrhea
• Reduced gastric secretion
• Gastrectomy
• CHF/CKD/IBD/T1DM

Key Point: 
Dukoral® not routinely 
recommended to prevent 
TD, but can be considered 
for high-risk patients



Prevention of TD – Antimicrobial agents

Agent Dose Protection 
Rates

Comments

Bismuth 
subsalicylate (BSS)

262-524mg (1-2 
tabs) QID with 
meals and 
bedtime

40-65% • Safety not established for >3 
weeks use

• Salicylate is absorbed, avoid with 
warfarin and aspirin

• Black tongue and stool

Fluoroquinolone e.g. Ciprofloxacin 
500mg QD

50-80%
(old 
studies)

• Rising resistance rates in 
Campylobacter and Shigella spp.

• Current efficacy unknown

Rifaximin 200mg QD-BID 60-70% • Non-absorbable
• ?Lower efficacy against 

Campylobacter

Key Point: 
BSS can be used for most patients to prevent TD.  If antibiotic is considered, Rifaximin is 
the drug-of-choice.

DuPont HL. Travelers' diarrhea: antimicrobial therapy and chemoprevention. Nat Clin Pract Gastroenterol Hepatol. 2005 Apr;2(4):191-8. 



Prevention of 
TD -
Probiotics

P 1231 Austrian tourists 
travelling to hot 
destinations 
(mostly W and N Africa)

I Saccharomyces boulardii
250mg/day or 500mg/day 

C Placebo

O Diarrhea developed in:
• 43% in placebo group
• 34% in low-dose group
• 32% in high-dose group
NNT ~10

Kollaritsch H et al. Prevention of traveler’s diarrhea: comparison of different non-antibiotic preparations. Travel Med Int 1989: 9-17.



Limitations

• Older study

• No dose-response seen

• Travel to countries outside 
of Africa/lower risk area?

• Applicable to other 
patients?  Pediatrics?

• Which strain to use?



Saccharomyces boulardii

Non-
pathogenic 
yeast

01
Achieves high 
concentration 
within 3-4 
days

02
Doesn’t 
permanently 
colonize the 
intestines

03
Quickly 
cleared (4-6 
days) after 
discontinued

04

Key point:
Probiotics not routinely recommended for TD prevention (ISTM guidelines) due to 
limitations in the evidence.  But if considering probiotics to prevent TD, Florastor® 
or Florastor Max® has the most evidence for efficacy.



Florastor®

• Available as a capsule (5B CFU/dose) 
or sachet (10B CFU/dose)

• Dose 5-10B CFU daily, start 5 days 
before trip and take throughout trip

• Does not need to be refrigerated

• Gluten-free

• Not officially indicated for TD

Saccharomyces boulardii lyo CNCM I-745



Prevention of 
TD -
Probiotics

P 400  American tourists to 
”developing countries”

I Lactobacillus rhamnosus
GG 2x109 organisms/day

C Placebo

O Diarrhea developed in:
• 7.4% in placebo group
• 3.9% in probiotic group
NNT ~29

Hilton E, et al. Efficacy of Lactobacillus GG as a Diarrheal Preventive in Travelers. J Travel Med. 1997 Mar 1;4(1):41-43.

Key point: 
While there is some evidence that some 
Lactobacillus spp. may prevent TD, evidence is 
largely conflicting.  Lactobacillus GG (Culterelle®) 
has the most evidence for efficacy



Treatment of TD – Antimicrobial agents
Agent Dose Comparable efficacy Comments

Fluoroquinolone 
(FQ)

e.g. Ciprofloxacin
Single dose*: 750mg 
QD 
Three-day: 500mg QD

Historically the drug-of-
choice, cure rates >90%

• Shortens illness to 1.5 
days, down from ≥3 days

• Rising resistance in 
Campylobacter

• Shotgun, reduces 
intestinal biodiversity

Azithromycin (AZ) Single day*: 1g QD or 
1-day divided 

Three-day: 500mg QD

Comparable to FQs, but 
increased efficacy 
against Campylobacter

Preferred option for: 
• Dysentery/febrile TD
• SE Asia travel
• 1g/day may be most 

effective, but higher N/V 
rates

Rifaximin (RF) 200mg TID x 3 days Comparable to FQs in 
RCTs (did not include SE 
Asia destinations)

• Only if FQs or AZ not 
appropriate; poor 
efficacy for 
Campylobacter and 
invasive TD

*Continue 3-day course if symptoms not resolved after 24 hours

Riddle MS, et al. Guidelines for the prevention and treatment of travelers' diarrhea:  a graded expert panel report. J Travel Med. 2017 Apr 1;24(suppl_1):S57-S74.
Riddle MS, et al. Trial Evaluating Ambulatory Therapy of Travelers' Diarrhea (TrEAT TD) Study: A Randomized Controlled Trial Comparing 3 Single-Dose Antibiotic Regimens 

With Loperamide. Clin Infect Dis. 2017 Nov 29;65(12):2008-2017.  



Provide education on classification of severity, oral 
rehydration, during- and after-travel care.  Provide empiric 

medications, based on patient’s risk factors and destination.

Riddle MS, Connor BA, Beeching NJ, et al. Guidelines for the prevention and treatment of travelers' diarrhea:  
a graded expert panel report. J Travel Med. 2017 Apr 1;24(suppl_1):S57-S74. 

Key point:
In moderate TD, either FQ, AZ, or RF are options.  AZ best for SE Asia
In severe TD, AZ is the preferred option.  FQ and RF alternate options for non-dysenteric
No evidence for probiotics as adjunct therapy



Community-acquired



Probiotics – The Big Picture

• Cochrane review compiled 63 trials with >8000 patients (mostly 
pediatric)

• Mix of all types of studies, with different: organisms, dosages, dosage 
forms, definitions of acute diarrhea / end of illness, settings, country 
of origin, identified pathogen

Bottom line:
a. Probiotics shortened illness by one day on average
b. Probiotics reduced stool frequency by one fewer loose stool by day 2
c. Out of 100 people with infectious diarrhea: 34/100 without probiotics 

will be diarrhea free after 3 days, 55/100 with probiotics will be 
diarrhea free after 3 days

https://www.ncbi.nlm.nih.gov/books/NBK373095/
Allen SJ, et al. Probiotics for treating acute infectious diarrhoea. Cochrane Database Syst Rev. 2010 Nov 10;(11):CD003048. 

https://www.ncbi.nlm.nih.gov/books/NBK373095/


Probiotics –
Focusing in

P Meta-analysis: Pediatric patients 
with acute infectious diarrhea 
from rotavirus, various bacteria, 
or unidentified

I Various lactobacillus strains (e.g. 
L. reuteri, L.  rhamnosus GG, L. 
acidophilus) (+ ORS)

C Placebo (+ ORS)

O Reduction in diarrhea duration 
~0.7 days
Reduction in diarrhea frequency 
by 1.6 stools on day 2

Van Niel CW, et al. Lactobacillus therapy for acute infectious diarrhea in children: a meta-analysis. Pediatrics. 2002 Apr;109(4):678-84.



Dose-effect 
relationship 

10 billion CFU 
during the 
first 48 hours 
reduces 
diarrhea 
duration by 
>0.5 days

Van Niel CW, et al. Lactobacillus therapy for acute infectious diarrhea in children: a meta-analysis. Pediatrics. 2002 Apr;109(4):678-84.



Limitations

• Heterogeneity between studies, some industry sponsored

• Mostly in inpatient, but disease severity similar to community-based 
treatment (mostly needed oral rehydration therapy, illness duration 
similar)

• Most study participants <3 years old

• Better to include outcomes that really matter (e.g. risk of 
dehydration, financial burden on family)

Van Niel CW, et al. Lactobacillus therapy for acute infectious diarrhea in children: a meta-analysis. Pediatrics. 2002 Apr;109(4):678-84.

Key point: 
The best evidence for probiotics in community-
acquired acute infectious diarrhea is with 
Lactobacillus strains.  Best evidence is with 
pediatric population



BioGaia®

• Available as drops (20M CFU/drop) or 
chewable tablets (100M CFU/tab)

• Dose 100M CFU daily, starting on the first 
day of symptoms and continue until BMs 
return to normal  

• Does not need to be refrigerated
• Drops can be mixed with milk or other 

food/beverages, but avoid heat
• Officially indicated for ped. acute ID (as 

young as 4 months old)

L. reuteri DSM 17938



DanActive® 

L. casei sp. Paracasei CNCM I-1518

• Available as a yogurt drink (10B 
CFU/serving)

• Dose is 1 drink once or twice daily, 
starting on the first day of symptoms 
and continue until BMs return to normal 

• May need to avoid with some 
medications

• Needs to be refrigerated
• No NPN, considered a functional food



Culturelle® Kids Daily

• Available as a chewable tablet (5B 
CFU/tab) or powder (5B CFU/packet)

• Dose 5B CFU twice daily, starting on the 
first day of symptoms and continue until 
BMs return to normal  

• Mix with any cold food or drink
• Does not need to be refrigerated
• Officially indicated for ped. acute ID (as 

young as 1 year old)

Key point:
My personal Lactobaciillus
strain of choice for acute 
ID in children 1+ year old

L. rhamnosus GG



Florastor®

Saccharomyces boulardii lyo CNCM I-745

• Several RCTs to support efficacy
• Available as powder (5B CFU/sachet)
• Dose 5-10B CFU daily, starting on the first 

day of symptoms and continue until BMs 
return to normal 

• For children as young as 1 year old



C. Difficile Associated Diarrhea
Prevention with probiotics

• Cochrane review concluded that probiotics reduce the risk of 
CDAD among patients taking abx, but no changes in 
detection of C. diff in stool
• 40/1000 (control group) vs. 16/1000 (probiotic group); NNTB = 42
• ‘Moderate-quality’ evidence – more research needed
• IDSA: “There are insufficient data at this time to recommend 

administration of probiotics for primary prevention of CDI outside of 
clinical trials (no recommendation).”

• Benefit appears to be greater in high risk groups (>5% 
incidence in control group)
• 116/1000 (control group) vs. 35/1000 (probiotic group); NNTB = 12

• No dose-effect seen.  No impact on duration of hospital stay

Goldenberg JZ, et al. Probiotics for the prevention of Clostridium difficile-associated diarrhea in adults and children. Cochrane Database Syst
Rev. 2017 Dec 19;12:CD006095. 



C. Difficile Associated 
Diarrhea
Prevention with probiotics

• Evidence best for S. boulardii
and multistrain Lactobacillus
blend

• Most similar commercially 
available product is Florastor® 
and Bio-K®

• Dose is 10-50B CFU/day, 
continue taking throughout the 
duration of the antibiotic 
(though some studies continued 
for 7 days past discontinuation 
of abx)



Who are 
high-risk 
patients?

Risk factors:

Advanced age (65+)

Gastric acid suppression

• Particularly clindamycin, broad-
spectrum penicillins/cephalosporins, 
fluoroquinolones

• Longer duration of use

Antibiotic use

Local incidence of C. Diff

Key Point:
• Probiotics may reduce 

the risk of CDAD, but 
more research needed 
before routine use in all 
patients. 

• Explain benefits vs. risks 
to patients.  Focus on 
high-risk patients, mostly 
likely to benefit.



Key Points

• Traveler’s diarrhea is common, despite 
good pre-travel education

• Saccharomyces boulardii is the 
probiotic of choice for TD prevention

• Probiotics can help reduce the 
symptoms and duration of infectious 
diarrhea, best evidence is with 
pediatric population

• Saccharomyces boulardii and 
Lactibacillus strains have the best 
evidence

• Consider S. boulardii or multistrain
Lactobacillus blend probiotics to 
prevent CDAD in high-risk patients



Questions?


