
Infectious Diarrhea

Kristina Bajema, MD, MSc
Infectious Diseases Physician, VA Portland Healthcare System 

Assistant Professor of Medicine, OHSU Division of Infectious Diseases

1

OHSU



Objectives

• Understand when to obtain stool studies

• Develop a framework for determining when treatment for infectious 
diarrhea is appropriate

• Understand benefits and drawbacks of fidaxomicin for treatment of C 
difficile 
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Overview

• Epidemiology

• Medical history

• Diagnostic testing

• Common pathogens and clinical presentation

• Clostridium difficile
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Routes of 
transmission
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Setting
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FoodNet
surveillance
15% of U.S. 
population

CDC. Foodborne Diseases Active Surveillance Network (FoodNet). 
https://www.cdc.gov/foodnet/about/timeline.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Ffoodnet%2Fsurveillance-areas.html 2023.6
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Campylobacter & Salmonella are the 2 
most common foodborne pathogens 

CDC. FoodNetFast. https://wwwn.cdc.gov/foodnetfast/ 2023.7
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Role of 
medical 
history

• Generate hypotheses about 
etiology

• Consider need for diagnostic 
testing and treatment

• Prevent spread, report outbreaks
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What do you ask?
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• Symptoms
• Onset, duration
• Characteristics – frequency, severity, quality (bloody?)

• Exposures
• Food
• Water sources
• Travel and recreation
• Healthcare, long-term care, daycare exposures
• Occupation
• Recent antibiotics, medications
• Animal contacts
• Sick contacts
• Same illness in others?

• Host factors – immunocompromise, inflammatory bowel disease, 
pregnancy, cirrhosis
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Case 1

45 y/o woman calls your clinic with 2-day history of non-bloody 
diarrhea, 4 stools/day. No fever, N/V, abdominal pain, or cramping. She 
just returned from a 2-week trip to Guatemala where she brushed her 
teeth with tap water and swam in Lake Atitlán. She has been able to 
stay hydrated and can run a few errands.

Which of the following stool studies should you order next?

(A) Stool culture

(B) Stool O&P

(C) Fecal leukocytes

(D) No diagnostic testing is indicated
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Travelers’ diarrhea

• Affects 30-70% of travelers

• Usually self-limited

• Most common: enterotoxigenic E.coli (ETEC)
• Bacteria 80-90% of travelers’ diarrhea

• Viruses 5-15%

• Protozoa 10% (Giardia)
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Travelers’ diarrhea definitions and treatment

Definitions Treatment

Mild – not distressing, doesn’t interfere 
with planned activities

Antibiotic treatment not recommended

Moderate – distressing, interferes with 
planned activities

Antibiotics may be used

Severe – incapacitating, completely 
prevents planned activities (all 
dysentery* is severe)

Antibiotics should be used

*Bloody or mucoid

CDC. CDC Yellow Book 2022.
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Are antibiotics for TD worth it?

• Remember: untreated bacterial diarrhea lasts ~3-7 days

• Antibiotics reduce duration by ~1 day
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Stool cultures

• Typically identify Salmonella, Shigella, Campylobacter

• Obtain when:
• Fever, bloody or mucoid stools, severe abdominal cramping, sepsis

• High-risk host 

• Public health implications (food handlers, day-care staff, healthcare workers)
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Case 2

35 y/o women presents to ED with abdominal pain and diarrhea. Diarrhea 
started 3 days ago as loose stools, but in the last day she noticed streaks of 
bright red blood. She also has abdominal cramping but no fever. Four days 
prior to illness onset, she attending a picnic where she ate potato salad and a 
hotdog. Two other attendees have also developed diarrhea.

What is the most likely cause of her illness?

(A) Staphylococcus aureus

(B) Bacillus cereus

(C) Shiga toxin-producing E. coli

(D) Campylobacter jejuni
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Case 2

35 y/o women presents to ED with abdominal pain and diarrhea. Diarrhea 
started 3 days ago as loose stools, but in the last day she noticed streaks of 
bright red blood. She also has abdominal cramping but no fever. Four days 
prior to illness onset, she attending a picnic where she ate potato salad and a 
hamburger. Two other attendees have also developed diarrhea. Stool sample 
is grossly bloody.

What is the most likely cause of her illness?

(A) Staphylococcus aureus

(B) Bacillus cereus

(C) Shiga toxin-producing E. coli (STEC)

(D) Campylobacter jejuni
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Shiga toxin-producing E. coli (STEC)

• O157:H7 strain associated with outbreaks in U.S. (packaged salads, 
baby spinach, Romaine lettuce)

• Diarrhea non-bloody -> bloody over 1-3 days, abdominal pain 
common, fever uncommon

• Most recover 5-7 days, 5-10% develop hemolytic uremic syndrome 
(HUS)
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Shiga toxin-producing E. coli (STEC)

• If you suspect STEC, check with your lab to see if selective culture 
(Sorbitol-MacConkey agar) is needed

• Multiplex stool tests (culture-independent test)
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Bacteria
• Campylobacter (jejuni, coli, and upsaliensis)
• Clostridium difficile (toxin A/B)
• Plesiomonas shigelloides
• Salmonella
• Yersinia enterocolitica
• Vibrio (parahaemolyticus, vulnificus, and cholerae)
• Vibrio cholerae

Diarrheagenic E.coli/Shigella
• Enteroaggregative E. coli (EAEC)
• Enteropathogenic E. coli (EPEC)
• Enterotoxigenic E. coli (ETEC) lt/st
• Shiga-like toxin-producing E. coli (STEC) stx1/stx2

• E. coli O157
• Shigella/Enteroinvasive E. coli (EIEC)

Parasites
• Cryptosporidium
• Cyclospora cayetanensis
• Entamoeba histolytica
• Giardia lamblia

Viruses
• Adenovirus F40/41
• Astrovirus
• Norovirus GI/GII
• Rotavirus A
• Sapovirus (I, II, IV, and V)
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Remember
PPV depends on 
prevalence in the 
community

Pennsylvania State University 2022
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Shiga toxin-producing E. coli (STEC)

• Management is supportive (fluids)

• Avoid antibiotics (associated with higher risk hemolytic uremic 
syndrome [HUS], don’t reduce symptoms)

• Also avoid: antimotility agents (higher risk HUS), NSAIDs 
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Case 3

35 y/o man presents to clinic with 3 months of abdominal cramping, 
flatulence, foul-smelling stools. No history of inflammatory bowel disease or 
lactose intolerance. No anorectal discharge or pain, no weight loss. He 
denies any travel outside of Oregon. No pets or recent camping. Drinks 
municipal water. Has had 3 male sexual partners in the last 6 months. HIV 
screen 1 month ago negative.
What diagnostic test(s) would you order?

(A) Stool culture
(B) Stool O&P
(C) Fecal leukocytes
(D) No diagnostic testing is indicated
(E) Other
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• Common parasitic pathogens in persistent diarrhea:
• Giardia

• Cryptosporidium

• Entamoeba histolytica

• Stool O&P
• Generally not useful in acute diarrhea

• Fresh stool, up to 3 specimens on separate days to improve yield

• Sensitivity low

• Antigen testing: Giardia, Cryptosporidium, Entamoeba
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Case 4

33 y/o woman with no PMH presents to urgent care with 2 days of mucoid, 
non-bloody diarrhea. She reports low-grade fever but no nausea or vomiting. 
She works at a daycare where three children have recently had diarrheal 
illness. She is advised to stay hydrated and is not prescribed antibiotics. Two 
days later, a stool culture is reported to be growing Shigella sonnei. When 
contacted, she reports her diarrhea has resolved and would like to return to 
work.

What is the most appropriate treatment at this time?

(A) No treatment

(B) Ciprofloxacin

(C) Azithromycin
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Shigellosis

• Typically self-limited illness, lasts 5-7 days

• Treatment in immunocompetent persons with non-severe illness 
usually not recommended unless there are concerns about spread 
(food handlers, daycare workers)

• Groups at risk: young children, travelers, MSM, immunocompromised

• Increasing antibiotic resistance even in U.S.

• Follow-up stool cultures are not recommended in most recovered 
persons except in specific situations recommended by local public 
health authorities

28

OHSU



https://www.oregon.gov/oha/PH/DISEASESCONDITIO
NS/COMMUNICABLEDISEASE/REPORTINGCOMMUNIC
ABLEDISEASE/Documents/ReportingPosters/poster-
clinicians.pdf 29
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Oregon Health Authority regulations

• “Restrictions on cases with shigellosis or Shiga-toxigenic Escherichia 
coli infection shall not be lifted until results of licensed laboratory 
tests of two consecutive approved fecal specimens collected not less 
than 24 hours apart show no identifiable pathogens.” 

• “If sufficient measures have been taken to prevent transmission, or 
the disease is no longer communicable, worksite, child-care and 
school restrictions can be removed at the discretion of the local 
public health authority.”

https://www.oregon.gov/oha/PH/DISEASESCONDITIONS/DISEASESAZ/Pages/shigellosis.aspx
30
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Case 4

33 y/o woman with no PMH presents to urgent care with 2 days of mucoid, 
non-bloody diarrhea. She reports low-grade fever but no nausea or vomiting. 
She works at a daycare where three children have recently had diarrheal 
illness. She is advised to stay hydrated and is not prescribed antibiotics. Two 
days later, a stool culture is reported to be growing Shigella sonnei. When 
contacted, she reports her diarrhea has resolved and would like to return to 
work.

What is the most appropriate treatment at this time?

(A) No treatment

(B) Ciprofloxacin

(C) Azithromycin
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Case 5

7 y/o healthy boy living in Minneapolis developed watery 
diarrhea 1 week after swimming in a local pool in July. 
Diarrhea has persisted for 10 days and is accompanied by low 
grade fever and malaise. ~2-3 stools/day, able to stay 
hydrated.

Seen by PCP who performs an initial diagnostic evaluation 
(shown on left). Assistance with treatment is requested.

What do you recommend?

A. Nothing, illness expected to be self-limited and resolve 
over next few days.

B. Nitazoxanide x3 days

C. Paromomycin x7 days

4-6 uM

CDC. DPDx. 2019. 32
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Cryptosporidiosis - epidemiology

• Leading cause of outbreaks of diarrhea linked to water (summer seasonal 
peak)

• Third leading cause of diarrhea associated with animal contact

• C parvum and C hominis most common species that affect humans
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Cryptosporidiosis - clinical

• Incubation ~7-10 days 

• Immunocompetent
• Typically self-limited, resolving in 10-14 days

• Range of presentations: asymptomatic -> severe dehydration

• Supportive care vs nitazoxanide x3 days

• Immunocompromised
• Can cause prolonged debilitating diarrhea, weight loss, malabsorption 

• HIV/AIDS particularly CD4 <100

• Effective ART most important

• Nitazoxanide x14 days (evidence of benefit less certain)
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Cryptosporidiosis 
– public health

• Infected swimmers can excrete 
107–108 oocysts/episode 
diarrhea (human infectious dose 
≤10 oocysts)

• Oocysts can be chlorine tolerant

• Avoid swimming in public pools 
for 2 weeks after diarrhea has 
resolved
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C. difficile testing

Indications

• Recent antibiotic use

• Healthcare-associated diarrhea

• Persistent diarrhea and no etiology established

Remember

• ≥3 unformed stools in 24 hours

• No recent laxatives
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Preanalytical Screening is the Key to Reducing CDI

38

Chow et al. J Clin Microbiol 2019; 57:e01553-18.

• Patients without clinically significant diarrhea or with prior laxative use 
accounted for ~70% reported HO-CDI events

• 95% patients with inappropriate testing received treatment

OHSU



What testing algorithm do you use?

(1) Nucleic acid amplification test (NAAT) alone

(2) 2-step glutamate dehydrogenase (GDH) and toxin A/B EIA → NAAT

(3) 2-step NAAT → toxin A/B EIA

(4) Other 2-step algorithm

(5) Don’t know
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40

Bagdasarian et al. JAMA 2015; 313:398-408.
Fang et al. J Clin Microbiol 2017; 55:670-80. 

~15-20% of population is 
asymptomatically 

colonized

GDH more sensitive than 
toxin assays and a useful 

screening tool but 
expressed by both toxigenic 

and nontoxigenic strainsOHSU



• Per IDSA, multistep algorithms generally preferred
• GDH + toxin

• GDH + toxin arbitrated by NAAT

• NAAT + toxin

• If your facility uses NAAT alone, remember that appropriate specimen 
submission is critical
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Case 6

72 y/o man with diabetes, PVD, and CKD presents to ED diarrhea following 
antibiotic treatment for a skin and soft tissue infection. Reports 4-5 loose 
stools per day over the last two days. Also reports a prior history of CDI 6 
months ago treated with 10-day course vancomycin. VSS, WBC 8, Cr 1.3 
(baseline). Toxin A/B EIA  and C. difficile NAAT (+).

Which of the following treatments would you initiate?

(A) Vancomycin

(B) Fidaxomicin

(C) Metronidazole

(D) Other
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2021 IDSA/SHEA treatment guidelines

Clinical Presentation Recommended Treatment Alternative Treatment(s)

Initial episode Fidaxomicin 200 mg PO BID x10 
days

Acceptable alternative: 
vancomycin 125 mg PO 4x/day 
x10 days

First recurrence Fidaxomicin 200 mg PO BID x10 
days
or
BID x5 days → QOD x20 days

Tapered/pulsed vancomycin
125 mg PO 4x/day x10-14 days →
BID x7 days → daily x7 days →
q2-3 days x2-8 weeks  
OR
vancomycin 125 mg 4x/day x10 
days
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Non-inferior clinical 
cure rates

Less recurrence in 
fidaxomicin arm

Louie et al. NEJM 2011; 364:422-431. 
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Non-inferior clinical 
cure rates

Less recurrence in 
fidaxomicin arm

Cornely et al. Lancet Infect Dis 2012; 12:281-9. 
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• Up to 25% patients experience recurrent CDI within 30 days of 
vancomycin or metronidazole treatment

• Risk factors for recurrence: advanced age ≥65 years, 
immunocompromised host, severe presentation

• Sustained response of CDI 4-weeks after end of therapy, fidaxomicin 
vs vancomycin:
• Initial episode: RR 1.16 (95% CI 1.09-1.24), RD 101 per 1000 (57-151)
• Recurrent episode: 1.27 (95% CI 1.05-1.54), RD 151 per 1000 (34-269)

• Non-sustained response of CDI fidaxomicin vs vancomycin: 
• Initial episode: RR 0.723
• Recurrent episode: RR 0.657

Kelly CP. Clin Microbiol Infect. 2012;18(Suppl 6):21-7.
Johnson SJ et al. Focused Update Guidelines on Management of Clostridioides difficile Infection in Adults. 2021.
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2021 IDSA/SHEA treatment guidelines

Clinical Presentation Recommended Treatment

Second or subsequent 
recurrence

Fidaxomicin 200 mg PO BID x10 days
or
BID x5 days → QOD x20 days
---
Tapered/pulsed vancomycin
---
Vancomycin 125 mg PO 4x/day → rifaximin 400 mg PO TID 
x20 days
---
Fecal microbiota transplantation (after treatment for 3 
episodes)
---
Adjunctive treatment: bezlotoxumab 10 mg/kg IV x1
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2021 ACG guidelines
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2021 ACG guidelines
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• Major limitation of fidaxomicin is cost

• Estimated 462,000 C. difficile cases in the U.S. in 2017

• Total estimated CDI-attributable cost per year in U.S. $6.3 billion
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Guh et al. NEJM 2020; 382:1320-30.
Zhang et al. BMC Infect Dis 2016; 16:447. 
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Summary

• Obtain stool cultures in:
• Patients with fever, bloody/mucoid stools

• Immunocompromise or high-risk

• Public health concerns

• Not all acute diarrhea should be treated with antibiotics (e.g., mild 
travelers’ diarrhea, STEC)

• Fidaxomicin treatment for CDI is associated with a lower risk of 
recurrence compared with vancomycin
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