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Learning Objectives

At the end of the webinar, attendees will be able to 
• Describe features and epidemiology of human diphtheria illness and the 

importance of immunization 
• Describe from a One Health perspective the potential transmission of 

zoonotic diphtheria toxin-causing infections 
• Describe the challenges in human contact management and interagency 

response for zoonotic infections that are not notifiable in animals.



Outline
• Human diphtheria
• Background & One Health 

relevance
• Case presentation & laboratory 

findings
• Public health response & 

challenges
• Lessons & recommendations



What Causes Human Diphtheria?

• Caused primarily by toxin-producing strains of  Corynebacterium 
diphtheriae where humans are the main reservoir

• Other causative species include toxigenic strains of  Corynebacterium 
ulcerans and Corynebacterium pseudotuberculosis which can be 
found in the environment and animals, including domestic animals 
such as cats, dogs, and horses



Clinical Features of Diphtheria
• Respiratory Diphtheria

• membranous pharyngitis with fever, enlarged anterior cervical lymph nodes, and 
oedema of the surrounding soft tissue

• Cutaneous Diphtheria
• usually appears on exposed limbs, particularly the legs.
• lesions start as vesicles and quickly form small, clearly demarcated, and sometimes
• multiple ulcers that may be difficult to distinguish from impetigo

• Complications can include myocarditis, renal failure, and death
• Rare in high-income countries

Images courtesy of Centers for Disease Control and Prevention

https://www.immunize.org/clinical/image-library/diphtheria/#utm_source=PANTHEON_STRIPPED?utm_source=chatgpt.com


Clinical Features of Diphtheria (2)
• Incubation period ranges from 2–10 days.
• The mode of transmission is direct contact for cutaneous lesions and 

via droplet for respiratory diphtheria. 
• Severe diphtheria illness is caused by the toxin.
• Diphtheria toxoid vaccine induces production of anti-toxin antibodies 

to prevent severe illness and is given in combination with tetanus 
vaccine.

• Diphtheria vaccine does not prevent colonization, though it is highly 
effective at preventing disease and reducing the spread of infection



Yearly Reported Cases of Diphtheria

WHO: The Global Health Observatory

https://www.who.int/data/gho/data/indicators/indicator-details/GHO/diphtheria---number-of-reported-cases


Diphtheria - reported cases and incidence, 
Canada, 1924-2008

From Canadian Immunization Guide 

https://www.canada.ca/en/public-health/services/publications/healthy-living/canadian-immunization-guide-part-4-active-vaccines/page-4-diphtheria-toxoid.html


Diphtheria in Canada

• 19 cases were reported between 1993 and 2012 in Canada
•  The most recent fatality in Canada was in 2018. 
• Serosurvey of young healthy adult Canadians revealed that 

approximately 20% of individuals do not have adequate levels of 
antibodies for diphtheria. 



One Health & Zoonotic Risk
• Shared environment: humans, animals, soil
• Animals can carry toxigenic and non-toxigenic strains
• No confirmed zoonotic transmission yet of 
   toxigenic C. diphtheriae 

Image courtesy of USGS

https://www.usgs.gov/media/images/one-health-conceptual-diagram


Case Overview

• Ontario, Canada – Sept 2024
• Donkey with chronic leg wounds
• First time isolation of toxigenic C. 

diphtheriae animal case in Ontario
• First documented donkey  case in the 

world



Laboratory Findings
• Mixed culture: C. diphtheriae, P. aeruginosa, Streptococcus
• PCR positive for toxin gene at Animal Health Lab using a research-use-

only PCR assay.  
• Lab confirmation at National Microbiology Lab by PCR for toxin gene 

and the modified Elek test for the phenotypic detection of the 
expressed diphtheria toxin.



Public Health Human Contact Management
• Necessary only for toxigenic cases 
• Investigation and monitoring of close contacts initiated before NML 

confirmation given the high specificity of the Animal Health Lab test.
• Swabbing: include a nose and a throat swab and swabs of any skin lesions
• Chemoprophylaxis of close contacts while awaiting results

• treat incubating disease in recently exposed contacts 
• eliminate carriage and thereby reduce the risk of exposure to other susceptible 

contacts
• Immunization of close contacts if last diphtheria dose was more than 5 

years ago (Ontario Infectious Disease Protocol and US guidelines) or more 
than 1 year ago (UK and Australia guidelines)

https://files.ontario.ca/moh-ophs-diphtheria-en-2022.pdf
https://www.cdc.gov/diphtheria/hcp/clinical-guidance/index.html
https://assets.publishing.service.gov.uk/media/68778311f5eb08157f3637d8/National_diphtheria_guidance_July2025.pdf
https://www.health.nsw.gov.au/Infectious/controlguideline/Pages/diphtheria.aspx


Contact Management 
of the Donkey 

• 7 human close contacts
• Risk assessment
• PEP offered : antibiotics 

(Azithromycin + vaccine)



Table of Human Close Contacts

Human 
Contacts

Year received last dose of diphtheria-containing 
vaccine Interventions

1 2019 Tdap Provided; Took Antibiotic PEP 5/7 days

2 2022 Tdap Provided; Took Antibiotic PEP 5/7 days

3 2022 Declined Tdap; Did not take Antibiotic PEP

4 2018 Tdap Provided; Took Antibiotic PEP 5/7 days

5 Unsure Tdap Provided; Did not take Antibiotic PEP

6 2021 Tdap Provided; Did not take Antibiotic PEP

7 2019 Declined Tdap; Did not take Antibiotic PEP



Outcomes

• All cultures were negative
• PEP provided in some cases
• Health education provided
• Follow up



Timeline



UK Algorithm for Close Contact Management of a Toxigenic Case



Public Health Challenges

• Absence of standardized surveillance and mandatory reporting for 
animal cases for potentially toxigenic Corynebacterium diphtheriae 
and potentially other zoonotic diseases of importance to human 
health

• Gaps delayed timely public health response
• Delay in confirmation of C. diphtheriae result
• Stigma of public health involvement in animal infections



Interagency Response

• Collaboration: 
• Animal Health Laboratory (AHL), Public Health Ontario (PHO), local 

Public Health unit, Office of the CMOH, Ontario Ministry of 
Agriculture, Food and Agribusiness (OMAFA) and the National 
Microbiology Lab (NML)

• Critical lab result communication
• Contact management
• First-time case complexity



Examples of lab reports of C. diphtheriae in 
humans
Case 1
• 40 year old presenting to the ER with out of hospital cardiac arrest.  Case is 

of no fixed address.  Intubated and in ICU.  Patient had a similar episode  a 
few months ago and was believed to be due to a drug-related  
sympathomimetic toxidrome.  Sputum culture positive for C. diphtheriae

Case 2
• 35 year old presenting to the ER “with gradual worsening redness and 

lesions of both lower legs. He states he does do cocaine and weed 
sometimes, denies crystal meth or intravenous drugs.  He is on ODSP.  He 
states he is not homeless but is with the homeless population a fair bit”. 
Wound culture positive for MRSA, GAS, and C. diphtheriae



Steps taken for lab reports of C. diphtheriae 
in humans 
• Samples sent from hospital lab to PHO lab for confirmation and further 

testing
• Diphtheria – Culture, Reference Isolates Identification Confirmation & Toxin 

Production Confirmation | Public Health Ontario
• No public health actions taken immediately given that clinical 

presentations do not suggest toxigenic diphtheria infections and the vast 
majority of non-travel related cases are not toxigenic.

• Reassured hospital that staff exclusion, testing, PEP or immunization are 
not required unless toxin results are positive. Droplet and contact 
precautions.

• Both cases ended up being classified as non-toxigenic

https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.publichealthontario.ca%2Fen%2FLaboratory-Services%2FTest-Information-Index%2FDiphtheria-Culture&data=05%7C02%7CColin.Lee%40smdhu.org%7Cf42d0f559324440a770b08de1adecb03%7Cff1522bfac0b4820bc4c4c6186b0fc89%7C0%7C0%7C638977741396005600%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C4000%7C%7C%7C&sdata=rpuOtCnty6TfoaKCD7RLhxyHJjhGUNL937xt4H37PLY%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.publichealthontario.ca%2Fen%2FLaboratory-Services%2FTest-Information-Index%2FDiphtheria-Culture&data=05%7C02%7CColin.Lee%40smdhu.org%7Cf42d0f559324440a770b08de1adecb03%7Cff1522bfac0b4820bc4c4c6186b0fc89%7C0%7C0%7C638977741396005600%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C4000%7C%7C%7C&sdata=rpuOtCnty6TfoaKCD7RLhxyHJjhGUNL937xt4H37PLY%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.publichealthontario.ca%2Fen%2FLaboratory-Services%2FTest-Information-Index%2FDiphtheria-Culture&data=05%7C02%7CColin.Lee%40smdhu.org%7Cf42d0f559324440a770b08de1adecb03%7Cff1522bfac0b4820bc4c4c6186b0fc89%7C0%7C0%7C638977741396005600%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C4000%7C%7C%7C&sdata=rpuOtCnty6TfoaKCD7RLhxyHJjhGUNL937xt4H37PLY%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.publichealthontario.ca%2Fen%2FLaboratory-Services%2FTest-Information-Index%2FDiphtheria-Culture&data=05%7C02%7CColin.Lee%40smdhu.org%7Cf42d0f559324440a770b08de1adecb03%7Cff1522bfac0b4820bc4c4c6186b0fc89%7C0%7C0%7C638977741396005600%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C4000%7C%7C%7C&sdata=rpuOtCnty6TfoaKCD7RLhxyHJjhGUNL937xt4H37PLY%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.publichealthontario.ca%2Fen%2FLaboratory-Services%2FTest-Information-Index%2FDiphtheria-Culture&data=05%7C02%7CColin.Lee%40smdhu.org%7Cf42d0f559324440a770b08de1adecb03%7Cff1522bfac0b4820bc4c4c6186b0fc89%7C0%7C0%7C638977741396005600%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C4000%7C%7C%7C&sdata=rpuOtCnty6TfoaKCD7RLhxyHJjhGUNL937xt4H37PLY%3D&reserved=0


Lessons Learned

• Animal reservoirs possible
• Rapid interagency 

coordination vital
• Legislative gaps remain



Conclusions
• The isolation of toxigenic Corynebacterium diphtheriae from a donkey in Ontario shows 

that animal cases, though rare, can pose a zoonotic risk through direct contact with 
lesions.

• Vigilant health measures, including close contact management and post-exposure 
prophylaxis, are necessary to protect exposed individuals.

• Maintaining up-to-date diphtheria booster vaccinations across the population remains an 
essential component of prevention.

• Strengthening surveillance, improving reporting requirements, and enhancing 
communication between veterinary and public health laboratories are critical for a timely 
response.

• A coordinated One Health approach is vital to address knowledge gaps and ensure 
preparedness for re-emerging zoonotic diseases.
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