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Ascaris suum
 Parasitic roundworm of pigs that can affect 

humans 
 Morphologically identical to Ascaris lumbricoides
 Uncommon in the United States 

Presenter
Presentation Notes
Ascaris suum is a parasitic roundworm of pigs that can infect humans. It is morphogically indistinguishable from ascaris lumbricoides, a human parasite that is common in the developing world affecting up to 1.2 billion people.  Ascaris suum is an uncommon infection in people in the US but is a known problem in pigs. 
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Presentation Notes
Once an egg is ingested, it can take between 2 and 3 months for the parasite to mature to adulthood. Adult worms can live in the small intestine for up to 2 years. Ascariasis can be asymptomatic or involve mild gastrointestinal symptoms or cough as the parasites travel through the lungs as can be seen in in the diagram above, labeled six. However in rare cases the parasites can cause complications such as intestinal blockageAdult worms 1 live in the lumen of the small intestine. A female may produce approximately 200,000 eggs per day, which are passed with the feces 2. Unfertilized eggs may be ingested but are not infective. Fertile eggs embryonate and become infective after 18 days to several weeks 3, depending on the environmental conditions (optimum: moist, warm, shaded soil). After infective eggs are swallowed ,4 the larvae hatch , 5 invade the intestinal mucosa, and are carried via the portal, then systemic circulation to the lungs. 6 The larvae mature further in the lungs (10 to 14 days), penetrate the alveolar walls, ascend the bronchial tree to the throat, and are swallowed. 7 Upon reaching the small intestine, they develop into adult worms . 1 Between 2 and 3 months are required from ingestion of the infective eggs to oviposition by the adult female. Adult worms can live 1 to 2 years.



Transmission
 Eggs can remain in soil for >10 years
 Difficult to eradicate 
 Can be transmitted by exposure to soil
 Risk from consuming produce grown in 

the soil is unclear 

cal.vet.upenn.edu
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Ascaris suum is transmitted to humans through ingesting eggs contained in the feces of infected pigs—an ascaris egg is shown here. Eggs can remain in soil and continue to be infectious for more than a decade, and are very difficult to eradicate. People who work directly with the soil can become infected if they do not wash their hands well before eating. The risk of transmission from eating produce that is grown in soil  that contains the eggs has not been clearly defined. 



Links to small-scale pig farming 

 14 cases of human ascariasis in 
Maine identified during 2010-2013 

 Linked to small-scale farming with 
pigs

 7 unrelated small-scale farms 
identified 

Miller et al. Ascariasis in Humans and Pigs on 
Small-Scale Farm, Maine, USA 2010-2013. 
cdc.gov/EID
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There are examples of pig farming as a risk factor for Ascaris suum infection in the recent literature. In recent years Maine reported 14 cases of human ascariasis among people with exposure to small-scale farms that had pigs. 



Case definition (probable)
 Clinical symptoms consistent with 

roundworm infection
 Contact with the farm or its produce 
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We defined a probable case as clinical symptoms consistent with roundworm infection in a person who had contact with the farm or its produce. Clinical symptoms most notably included visualizing a worm in the stool. Cases were self-reported through person to person outreach. Local public health also reached out to clinicians in the county where the farm is located to determine if they had seen an increase in ascaris infections recently. 



Demographics

 Colorado Department of Public Health and 
Environment (CDPHE) notified of 4 cases of 
probable ascariasis 

 All 4 had interned at the same organic farm in 
northern Colorado 

 One additional case that visited the farm and 
consumed produce  
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Presentation Notes
Five probable cases were identified with onset ranging from February through June of 2017. No cases submitted a worm passed in the stool for species identification, so it was not possible to confirm any infections as ascaris suum specifically. All probable cases were female. Four of five cases were among farm workers from the farm’s internship program. Of those 4, only 1 reported international travel during the incubation period to a country with endemic ascariasis. The fifth case was identified in a person who had visited the farm on one occasion and also reported consuming produce from the farm; however, this patient also reported traveling to a country where ascariasis is common. All five cases reported visualizing a worm, one case reported a characteristic cough, and another noted the sensation of needing to clear her throat. It was difficult to obtain information from some of the cases, with at least one person expressing hesitation about implicating the farm for fear it would impact her letter of recommendation. 



Internship program

 Most live and work on the farm 
 April through November
 Duties include both field work 

and animal care
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According to the farm website, interns work full-time which means up to 70 hours a week in peak season, from April through November. Housing on site is offered. Duties include field work and animal care, as well as working in the greenhouse, at the wash station, and delivering products. 



Site visit 
 Raise Heritage Pigs (Berkshire & Mangalitsa)  
 Good rotation practices
 Reported historic worm issues
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Both state and local public health also conducted a site visit of the farm to inspect areas where pigs were living and also evaluate available facilities for hand hygiene. During the site visit, the farmer also reported that a veterinarian had previously identified roundworm in pigs within the past few years. We were later able to confirm this with the veterinarian. Pigs were found to be rotating through the growing fields. Handwashing stations were identified, however there were concerns that they were not consistently utilized prior to eating which could present an opportunity for transmission. 



Conclusions
 Cluster of probable infections 

epidemiologically linked to organic farm
 Known A. suum infection among pigs 
 Due to difficulty eradicating eggs and long 

incubation period, additional cases remain 
possible 

 Risk to consumers of produce remains 
unclear
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Based on our epidemiologic data and environmental health assessment, along with the knowledge that pigs on the farm had known previous roundworm infection, we concluded that this cluster of probable ascaris suum infections was most likely caused by exposure to contaiminated soil from pigs on this organic farm. Due to the long viability of eggs in soil as well as the prolonged incubation period before an adult worm would be detected, additional cases may continue to be detected.  Because all cases reported exposure to the farm and to soil, it is not possible to link infection with ascaris to consuming produce from the farm. In addition, the one probable case who was not a worker on the farm had also reported international travel and might therefore have had an unrelated infection with ascaris lumbricoides. 



Public Health Recommendations 
 Vet directed deworming program
 Handwashing
 Educate farm workers and 

visitors about the risk 
 Remind CSA patrons to 

thoroughly wash all food 
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Based on this investigation, a number of recommendations were made to the farm. We strongly recommended that the farm work with a veterinarian to develop an appropriate deworming program for their pigs. Because only the farm’s produce and not the pig products sold are organic, there were no restrictions on what medications could be used. In addition, we emphasized that all farm workers, volunteers, and visitors be educated about the potential for roundworm exposure and the importance of good hygiene to prevent transmission. We asked that the farm consider providing places to store soiled boots and clothing for wormers who reside on the premises and educate workers about the risk of wearing contaminated clothing inside their residence. We also asked that the farm review good practices for produce-washing and provide education to customers annually about thoroughly washing all produce. Public health discussed the possibility of notifying CSA members about the risk of produce, however ultimately the decision was made that because the risk from contaminated product cannot be defined, the potential harm to the farm’s business outweighed the potential benefit from notification. Ultimately, we concluded that the risk to workers was far greater than the risk to consumers and that public health actions should be focused accordingly. 
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Questions?
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