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Infectious Disease 

Journal Club - Bacteria
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Streptococcus equi subsp. 

equi

Pathogenesis

Inhalation, 
ingestion

Neutrophils 
recruited, 

abscess forms

Fever 3-14 
days after 
exposure

Nasal shedding 
2-3 days after 

fever

Local, 
hematogenous, 

lymphatic 
spread
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Are convalescing horses and their healthy 

contacts infectious?

Guttural pouch 
swab or wash

Nasopharyngeal 
washes

Nasopharyngeal 
swabs

Nasal swabs
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Clostridial enteritis

Common species:

– C. perfringens type A

– C. perfringens type C

– C. difficile

Types of Toxins

• Exotoxin: soluble toxin, secreted by a micro-organism, which 

can damage the host by destroying cells or disrupting cell 

metabolism 

• Cytotoxin: any substance that has a toxic effect on cells

• Enterotoxin: a cytotoxin specific for the cells of the 

gastrointestinal tract  
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Clostridium perfringens

• Five types, designated A to E

• At least 5 major toxins

▪ Alpha

▪ Beta

▪ Epsilon

▪ Iota

▪ Enterotoxin (CPE)

TOXINS
Type Alpha Beta Epsilon Iota Beta-2 Enterotoxin

A X ± ±

B X X X ± ±

C X X ± ±

D X X ± ±

E X X ± ±

Pathogenesis:  C. perfringens

• Toxins may be trypsin sensitive

• Antiprotease activity in colostrum/milk may prevent inactivation of toxins

• Disease appears to be more prevalent in foals with good passive transfer
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Clostridium difficile

• Produces at least 5 toxins

• Toxin A:  enterotoxin

• Toxin B:  cytotoxin

Toxin A (enterotoxin):
increases permeability, 
chemotaxin

Toxin B (cytotoxin):
cytotoxic to mucosal 
epithelium, exacerbates 
inflammatory response
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Foals < 30 days of age with diarrhea between 2017- 2020

Foal diarrhea PCR panel performed

Looked at results from all foals testing positive for clostridial disease
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Foals with 
clostridial 
diarrhea:

Younger
More 

hemocon-
centration

Lower 
plasma 
protein

More band 
neutrophils

13/14 foals with clostridial 
diarrhea had IgG > 800 

mg/dL

Foals admitted to the NICU in 2017 without suspected infectious 

diarrhea or any other suspected infectious disease were included. 

Rectal swabs were obtained from the mare and the foal approximately 

every 3 days and samples were cultured for C. difficile. Isolates were 

characterized by toxin gene PCR and ribotyping. A total of 97 mare-foal 

pairs and 16 unaccompanied foals from 76 farms were enrolled (113 

foals and 97 mares). 
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15 foals had 2 positive 

samples during 

hospitalization. In only 

6/15 was the same strain 

identified both times.

“These findings suggest that C. 

difficile shedding is variable, 

sporadic, and dynamic in horses, 

rather than a situation in which a 

strain colonizes the gastrointestinal 

tract and persists.”

Salmonellosis
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Collected 545 samples from the 

environment and from hospitalized 

patients with monthly sampling 

over a 1-year period. Isolates were 

tested for antimicrobial resistance, 

serotype, and molecular typing via 

pulsed-field gel electrophoresis. 

This racetrack-based hospital had 

numerous local and international 

horses as patients during that 

time. No disease outbreaks or 

hospital-acquired infections due 

to Salmonella occurred in this 

time.

Overall, 21 of 545 

samples (3.9%) were 

positive. The one isolate 

from feces came from a 

colic patient. The highest 

number of samples were 

obtained in spring 

(September) and winter 

(June).

Multiple PFGE and 

antimicrobial resistance 

patterns were observed. 

Most isolates were 

multidrug resistant. Positive 

samples were obtained 

primarily from human 

contact surfaces. Numerous 

positive samples came from 

equipment.
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A 17-year-old Quarter Horse mare 

was treated for duodenitis-

proximal jejunitis (fever, 

nasogastric reflux, colic). The 

horse was euthanized. Aerobic 

culture of jejunal contents yielded 

Salmonella enterica serovar 

Hadar. This mare had produced 

large volumes of gastric reflux 

during hospitalization. What was 

the risk to individuals who treated 

this mare?
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Online survey conducted in April 2019.

• Gender, years in practice? 

• Do you use your mouth?

• Have you ever swallowed stomach 

contents?

• Have you ever aspirated stomach 

contents?

• Have you had a medical problem after 

intubation of a horse?

• Use mouth with suspect poisoning?

• Use mouth with fever, reflux, diarrhea?

• Wash, disinfect, or sterilize after each 

use?

Medical issues related to 

nasogastric intubation 

included 4 respondents with 

cough (1 with pneumonia, 1 

with fever), 3 respondents 

with diarrhea (1 diagnosed 

with salmonellosis), and 1 

hospitalized after zinc 

phosphide inhalation.

Four respondents 

mentioned ascarids coming 

from the tube or into their 

mouth. One respondent 

mentioned a colleague with 

MRSA infection associated 

with intubation.
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Rhodococcus equi

▪ Gram positive aerobic coccobacillus

▪ Young foals worldwide

▪ Immunosuppressed adult horses 

▪ Immunosuppressed humans

▪ Infected early in life
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2019

Direct association 

with antibiotic 

pressure in the 

farm
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10 farms with 5-year history of ultrasound and treatment

10 farms that didn’t use ultrasound screening

Data from 2019 foaling season
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330 foals per year with pneumonia

Weekly physical exam, CBC, thoracic ultrasound

2008 to 2011:  every foal with pulmonary abscesses was treated

2012 to 2016: only foals with severe abscesses were treated
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Prevention

▪ Hyperimmune plasma

▪ Does NOT prevent infection 

▪ Ultrasound evidence of infection

▪ Product variability 

9 foals received hyperimmune plasma at 1 – 2 days of age

9 foals were untreated

All foals challenged with intratracheal inoculation of R. equi

Monitored for 8 weeks
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Retrospective cohort study on a single farm

85 foals received 1 liter HIP

62 foals received 2 liters HIP

US at 5,7 and 9 weeks

32% vs 12% subclinical pneumonia

39

40


