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Foodborne parasitology is a complex field

A large number of parasites are foodborne….

Sarcocystis



Foodborne Parasitology Challenges at 
the  U.S. FDA

Lack of molecular epidemiology tools to assist in 
outbreaks investigations and link cases with source of 

contamination 

Lack of streamlined detection methods to implement 
high-throughput screening/field testing in food 

commodities that are regulated by the FDA 

Lack of laboratory-based surveillance to identify food 
commodities contaminated with parasites



Parasitology Program Challenges 
CFSAN/OARSA

• Implement a science-based framework to address 
food safety issues associated with foodborne 
parasites

• Coordinate the scientific activities with FDA’s 
programmatic objectives and goals to maximize 
research outcomes

• Provide the U.S. FDA with practical solutions to 
minimize or eliminate the public health issues 
caused by foodborne parasites



FDA actions are 
science driven and rely 
on thorough risk 
assessment  process!!



Trypanosoma cruzi



CFSAN/OAO is pursuing  studies in collaboration with various groups with different objectives: 
1. Assessing T. gondii prevalence in oysters by effluent proximity (with Dauphin Island)
2. Evaluating the association between T. gondii seropositivity and obesity (using NHANES data; with OAO Stats Staff)
3. Examining the relationships between T. gondii seropositivity and selected biomarkers of chronic disease and food exposures 

among the Amish (with UMD-School of Medicine)



C. cayetanensis 

Source: http://www.cdc.gov/dpdx/az.html

Food commodities= fresh produce

The only species of genus Cyclospora
known to infect humans



Oocyst - The stage of a coccidian protozoa that is evacuated with the feces. Sporocysts develop within the oocyst
and, as the oocyst matures. 

Infective Stage – is the stage in the life cycle of a parasite during which it is capable of producing infection.

Sporocyst - In protozoa, a cyst that develops within an oocyst of a coccidian protozoa in which sporozoites develop. 

Sporozoite - The structure (infective unit) that develops within an oocyst that, when freed from the oocyst after
ingestion by a suitable host, penetrates the intestinal wall initiating infection.

Protozoa (Apicomplexa)

Sporulation and excystation  in C. cayetanensis



Multi-State Outbreaks of Cyclosporiasis - 2013

• A total of 270 cases 
• More than 70 clusters* of cases linked to 

multiple restaurants and grocery stores
• One cluster with 25 cases (Restaurant A; with18 

confirmed and 7 probable) associated with one 
restaurant.

• The only ingredient to which all 25 case-patients 
above were exposed was cilantro.

*A cluster of illnesses was defined as more than one unrelated ill 
person (i.e.: individuals that do not know each other) who report 
eating at the same restaurant location, attending a common 
event, or shopping at the same location of a grocery store before 
becoming ill.

631 cases of cyclosporiasis in 25 states





* Surveys in Mexico?



2014 cyclosporiasis 
outbreaks:
304 ill persons in 19 
states/133 cases from 
TX



2015?





BioFire Film array – Gastro intestinal panel

• Detects 22 intestinal 
pathogens including the 
parasites: 

Cyclospora cayetanensis
Cryptosporidium spp.
Giardia intesinalis (lamblia)
Entamoeba hystolitica



Findings - Environmental Assessment 
(May 2015)

“Raw sewage is overflowing from the firms septic system onto exterior 
grounds that employees walk and delivery vehicles drive, a dead dog is along 
a fence immediately outside the facility…”

“…no sanitary controls in place for processing water; the water is trucked in 
from an unknown source and no chlorine or other treatment is utilized.”

“…multiple restroom toilets leak sewage from the toilet / floor juncture, 
restroom hand washing sinks are non-operational and so community drums of 
water are shared for hand washing...”



---Information for internal use only; not for distribution. Data are preliminary and subject to change. Send questions about this slide to bqu5@cdc.gov---

*

Note the disparity 
regarding number of 
cases by states

As of September 14, 2015 (3pm EDT), CDC had been notified of 546 ill persons with confirmed 
Cyclospora infection from 31 states in 2015. Most of these persons—319 (58%) of 546—
experienced onset of illness on or after May 1, 2015, and did not have a history of international 
travel within two weeks before illness onset. These 319 persons were from the following 23 states: 
Arkansas (3), California (2), Connecticut (5), Florida (13), Georgia (26), Iowa (1), Illinois (9), Kansas 
(2), Massachusetts (12), Maryland (1), Michigan (2), Missouri (1), Montana (3), Nebraska (1), New 
Jersey (7), New Mexico (2), New York (excluding NYC) (10), New York City (22), North Carolina (1), 
Texas (179), Utah (1), Virginia (3), Washington (2), and Wisconsin (11).
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Walmart has also issued recalls based on traceback investigations…





---Information for internal use only; not for distribution. Data are preliminary and subject to change. Send questions about this slide to bqu5@cdc.gov---

2015 Outbreaks – Preliminary Epi curve

mailto:eocevent176@cdc.gov


Testing of food samples during the 2015 outbreaks investigation

All samples being tested by the Southeast Regional Laboratory (SRL) 
- ORA 

Techniques used to test samples include an improved sample 
preparation method for fresh produce (this method is currently under 
multi-lab-validation and it works for cilantro and raspberries) and 
nested conventional PCR.

Type of samples being tested include produce and mixed foods such 
as salsa, pico de gallo, guacamole and a leftover burrito. 

Photos provided by Lacresha Chatman, FDA/ORA/SRL





Gelification (ready to use assay)

A prototype of the gelified assay for 
Cyclospora cayetanensis was tested 
with DNA extracted from food 

105 104 103 102



Genomics of C. cayetanensis
Collaboration between FDA and CDC towards whole genome 
sequencing of C. cayetanensis

 Sequencing of different “samples” from different 
geographic origins to identify strain-level variations 

 Sharing data, protocols and harmonization of 
techniques 

 Development of database with genome-level 
annotations and improve expertise in genomics of 
eukaryotic microorganism 

Mitochondrial and apicoplast genomes sequenced

Focus on development of metagenomics approaches for 
molecular epidemiology



Light at the end of the tunnel…?



Status of  C. cayetanensis Research
 Development of database with genome-level annotations and improve expertise 

in genomics of eukaryotic microorganism: This will allow the development of 
robust metagenomics approaches for molecular epidemiology. Database will include 
the first draft of C. cayetanensis genome to be published in 2016 (CDC publication)

 Mitochondrial and apicoplast genomes were sequenced/annotated: To be 
published in 2016.

 Superior standards for detection of C. cayetanensis in water are being 
developed: Preliminary results to be evaluated by January of 2016

 An improved sample preparation method for detection of C. cayetanensis
produce is being validate: The method went through a multi-laboratory validation 
study which is going to be accomplished in the beginning of 2016

 Novel qPCR methods are being developed for detection of C. cayetanensis: This 
includes the gelified PCR assay (ready to use) for detection of C. cayetanensis in 
produce The qPCR methods are scheduled for a multi-laboratory validation study in 
2016.

 Anti-C. cayetanensis monoclonal antibodies: Development of antibody-based 
detection methods, methods to better purify C. cayetanensis oocysts from clinical 
samples (for whole genome sequencing) food commodities and water (enrichments 
process to improve sensitivity of detection) 



Thank you!
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