




û Coccidian protozoan 
 

û Not immediately infective 
 

û Low infective dose 
 

û Very resistant to standard disinfection 
 

û “Stickier” than other protozoa 
 
 
 

Presenter
Presentation Notes
1st published report in 1979 from a case in Papua New Guinea; initially described as a coccidian-like body (CLB), it was named C. cayetanensis in 1993 by Peruvian researchers.

Endemic in Haiti, Guatemala, Peru, and Nepal; most cases in developed countries are in travelers and from imported food

Subclass Coccidiasina includes Cryptosporidium, Isospora, and Toxoplasma

Excreted oocysts require 7-15 days, moisture and moderate temperatures (23-27 C) to become infective; low infective dose (est. 10 to 100)

Resistant to levels of disinfection that kill Cryptosporidium; tolerant of extreme temperatures (-8 to 60 C) but sensitive to dessication

Adhesins responsible for stickiness are as yet unknown; topography of certain soft fruits and leafy vegetables enhance this








û Humans are only known host for C. cayetanensis 
 

û Transmission not direct, but in food and water 
 

û Associated with travel to endemic countries or 
consumption of imported produce 
 

û Seasonal pattern matches growing season of soft fruit 
and leafy vegetables 
 

û Age distribution is left-shifted in developing world, but 
bell shaped in developed countries 
 
 
 

Presenter
Presentation Notes
No known zoonotic reservoir; found in bird and dog feces in some reports, but unable to infect these animals in the lab (probably transient due to coprophagy by domestic animals)

No direct transmission due to necessary sporulation period

e.g. berries and herbs, that are served fresh without cooking

Curve different in endemic areas, young children are most likely to have clinical symptoms and disease severity tends to be milder after repeated infections (acquired immunity); in non-endemic areas, people of all ages are susceptible so shape is probably exposure related (food preferrences)




û Typical symptoms of small bowel disease 
 

û Test fecal specimen for presence of oocysts 
 

û Therapy of choice is TMP-SMX 
 

û Prevention: avoid food and water that may 
be contaminated with the organism 
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Presentation Notes
Anorexia, nausea, fatigue, abdominal cramping, diarrhea, fever, and weight loss; even immunocompetent people may have bowel movements 5 to 15 times per day with explosive loss of fluids and signs of intestinal malabsorption

Coinfection with Crypto occurs in both immunocompetent and immunocompromised patients

Biliary disease (gall bladder disease) may occur, especially in immunocompromised patients

Rare infectious trigger for serious sequelae (Reiters and Guillain-Barre)

Cipro or nitazoxanide are alternative treatments, but are not always effective





û Wet mount ID confirmed by: 
 
o Ultraviolet fluorescence 
 
o Modified acid-fast stain 

 
û Molecular techniques 

 
 
 
 

Presenter
Presentation Notes
Cyclospora test must be ordered specifically; not usually detected by a routine O&P; many techs may not recognize it in a wet prep

Our Molecular Lab is working on its own PCR test for Cyclospora

Differential Interference Contrast (DIC) or safranin stain may also be used to confirm; DIC requires expertise, CDC doesn’t have much experience with safranin stain



Wet Mount UV Fluorescence 

Acid Fast Acid Fast 
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Presentation Notes
DSHS lab performs a wet mount from formalin concentrate and a modified Ziehl-Neelsen acid fast smear (Carbol fuchsin primary stain)

Organism is auto-fluorescent acid-fast variable; it measures 7-10 um in size



û Refrigerate unpreserved stool and test, or 
fix, as soon as possible 
 

û Fix in 10% formalin for microscopic exam 
 

û Fix in 2.5% potassium dichromate (or PVA) or 
freeze without fixation for molecular testing 

Presenter
Presentation Notes
Test or fix stool on the same day as collection

Conventional light microscopy, enhanced by UV fluorescence or differential interference contrast; Smear stained with acid-fast or safranin stain

DSHS wants PVA to rule out other organisms and to use for PCR; PVA may be used for PCR, though it’s not the preferred specimen





û Provide primary and confirmation testing for state 
and regional health department investigations 
 

û Provide confirmation testing for preliminary results 
at private labs 

 
û Coordinate with CDC, Texas private reference labs, 

and Texas health department epidemiologists 
 

û Provide materials to CDC for molecular research 
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Presentation Notes
FDA also wanted materials, but asked too late to receive them (no more available)

CDC case definition is a little vague about what lab confirmed means.



CDC and other institutions are working 
to develop advanced molecular 
detection methods for Cyclospora 
cayetanensis that could distinguish 
among strains.  DNA fingerprinting 
methods could help public health 
investigators determine whether 
cases are linked to each other and to 
food sources 

Presenter
Presentation Notes
Testing relevant to 2013 outbreak was confirmation of genus and species






û 43 lab confirmed cases in 2012, triple the 
number in the previous year 
 

û Small disease cluster associated with a San 
Antonio restaurant 
 

û Cabbage, cilantro, lettuce, poblanos, and 
tomatoes were suspected as a vehicle 
 
 

Presenter
Presentation Notes
Counts for the last few years (2011 backwards to 2007): 14, 9,10,6, and 2

No definitive source was identified.



û A total of 631 confirmed cases in 25 states 
 

û Onsets from June to August 2013 
 

û Patients ranged < 1 year to 94 years-old 
 

û 58% of patients were female 
 

û 49 hospitalizations; no deaths 
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Presentation Notes
Most cases in Iowa, Nebraska, and Texas

8% hospitalized




û A total of 314 cases in 45 counties 
 

û Onsets from June to August 2013 
 

û Patients ranged < 1 year to 92 years-old 
 

û 57% of patients were female 
 

û 21 hospitalizations; no deaths 
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Presentation Notes
Only 267 cases met the CDC case definition (19 reported travel outside US or Canada; 7 cases had onset dates before June)

Case definition: lab confirmed presence of organism; became ill during June, July, or Aug 2013; no travel during the 2 weeks before onset of illness

Median age was 48

(631 cases nationally)
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Most patients in Iowa and Nebraska became ill during June 15 – June 29; cases reported during July and August were primarily from Texas.





 
û Iowa and Nebraska cases were linked to 

a salad mix produced by Taylor Farms de 
Mexico in Guanajuato 
 

û Texas cases were linked to cilantro from 
Puebla, Mexico 



û Case-control analysis linked outbreak to restaurant salad 
containing lettuce, cabbage, and carrots 
 

û Salads were traced back to a common supplier, Taylor Farms 
de Mexico 
 

û Taylor Farms voluntarily suspended production pending 
investigation 
 

û Taylor Farms will implement sampling of their product and 
water and monitor sanitary conditions 
 

û FDA increased its surveillance efforts on green leafy products 
exported to the U.S. from Mexico 

 

Presenter
Presentation Notes
The salad mix contained iceberg lettuce, romaine lettuce, green leafy lettuce, red cabbage, green cabbage, and carrots.

FDA and Mexican government authorities conducted an inspection and found that conditions and practices observed were in accordance with known food safety protocols.  A previous 2011 I
inspection also found no problems.



û Case-control analysis linked disease clusters at 3 
restaurants and 1 grocery store to fresh cilantro 
 

û Four fresh produce items were significantly associated: 
cilantro, onions, garlic, and tomatoes; only cilantro was 
consumed by all ill persons in the cluster investigation 
 

û Traceback information indicated that the cilantro 
consumed was harvested from the Puebla, Mexico 
area; FDA is requesting farm level information 
 

û FDA has increased its surveillance efforts on cilantro 
products exported to the U.S. from Mexico 
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Presentation Notes
Disease cluster was in Fort Bend County, Texas (near Houston)



Presenter
Presentation Notes
Increased border surveillance for leafy greens?

Testing of more than 500 product and water samples and 243 feces samples from Taylor Farms de Mexico test negative for Cyclospora.  Low yield procedures?

June 28:  1st cases from Iowa
July 30:  Nebraska and Iowa announce salad mix was associated; Aug 2:  FDA names Taylor Farms; Aug 9:  Taylor Farms suspend processing; Aug 25:  Taylor Farms resumes processing
Aug 4:  CDC Epi-Aid goes to Texas; Aug 14:  2nd Epi-Aid team goes to Texas
Late Aug:  CDC announces that Texas cases were associated with fresh cilantro
Oct 23:  FDA traceback determined source of cilantro was Puebla, Mexico
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Presentation Notes
As of the last update on October 29, CDC stated that these outbreaks appear to be over and that there was no evidence to suggest that contaminated salad mix or fresh cilantro were still on the market.



Vanessa Cantu with the Texas DSHS 
Emerging and Acute Infectious Disease Branch 
 

CDC Division of Parasitic Disease and Malaria Lab 
 

Katherine von Alt at CPL and Janice Petersen at 
Quest Diagnostics laboratories 

 
My co-workers with the DSHS Lab Parasitology 

Team 
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Especially, Vanessa Cantu with EAIDB

Parasitology Team members: Darshana Patel, Sue Cloud, and Carol Brandt





û CDC webpage 
› http://www.cdc.gov/parasites/cyclosporiasis/outbreaks/investigation-2013.html 

 
û FDA webpage 

› http://www.fda.gov/Food/RecallsOutbreaksEmergencies/Outbreaks/ucm361637.htm 
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Cathy Snider, MPH, MT (ASCP) 
Medical Parasitology Team Lead 
1100 W. 49th Street 
P.O. Box 149347 
Austin, TX 78756 
512-776-7560 
512-776-7452 fax 
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