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What is cyclosporiasis?
Cyclosporiasis is an intestinal illness caused by the micro-
scopic parasite Cyclospora cayetanensis. People can become 
infected with Cyclospora by consuming food, such as fresh 
produce, that has come in contact with water contaminated 
with the parasite. People living or traveling in countries 
where cyclosporiasis is endemic may be at increased risk for 
infection (CDC 2018b). Cyclosporiasis was once considered 
“traveler’s diarrhea” for its prevalence among visitors to 
regions where the parasite is endemic. This illness has 
been reported annually in the United States since 1995. In 
2018, 2,299 laboratory-confirmed cases of cyclosporiasis 
in people who became ill during May–August without a 
history of international travel were reported to the CDC 
by 33 states (CDC 2018a). This number is markedly higher 
than the numbers of cases reported for the same period in 
2016 and 2017. The increase in prevalence seen in recent 
years may be due in part to changes in diagnostic testing 
practices—namely, increased use of a multiplex molecular 
assay to examine stool specimens.

What is Cyclospora cayetanensis?
Cyclospora is a microscopic, single-celled, intestinal, 
obligate (requiring a host for completion of its life cycle) 
protozoan parasite (Ortega and Sanchez 2010). These 
organisms produce a thick-walled spore called an oocyst. 
The oocyst protects the developing zygote and makes 
them resistant to disinfectants and capable of surviving 
outside the host for extended periods. Among several 

species of Cyclospora, only C. cayetanensis causes illness in 
humans. The first reports of gastrointestinal illness caused 
by Cyclospora were in the 1980s and early 1990s. Many of 
these early cases were travelers returning from developing 
countries or tropical locations (Mansfield and Gajadhar 
2004). Since the late 1990s C. cayetanensis has increasingly 
been associated with imported produce (Mansfield and 
Gajadhar 2004). C. cayetanensis is not limited to imported 
foods. In July, FDA found the first confirmed evidence of 
the presence of C. cayetanensis in domestic produce when 
two cilantro samples tested positive for the parasite.

How does Cyclospora cayetanensis 
spread?
It is well known that Cyclospora multiplies in the small 
intestine of humans, but the full host range of C. cayeta-
nensis is currently unknown. Oocysts are excreted in the 
feces of the infected individuals, sporulate, and infect other 
individuals or animals. Chimpanzees and other primates 
are believed to serve as potential reservoirs for the parasite 
(Mansfield and Gajadhar 2004; Ortega and Sanchez 2010). 
Humans become infested by ingesting sporulated oocysts. 
These oocysts can be found in soil, or more frequently in 
contaminated food and water (Mansfield and Gajadhar 
2004). C. cayetanensis then replicates in the host’s intestine 
and continues to spread to nearby cells. It is in this self-
limiting (short-lived) stage that most of the symptoms 
associated with this parasite are manifested (Ortega and 
Sanchez 2010). Foods can be contaminated with Cyclospora 
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oocysts when exposed to feces of infected individuals (Hall, 
Jones, and Herwaldt 2011). At regular temperatures, after 
one to two weeks, shed oocysts sporulate and become “acti-
vated” (i.e., infectious). If consumed through contaminated 
food or water, the disease will then spread to the new host. 
Due to this lag time in infectivity, direct person-to-person 
contamination is unlikely (Ortega and Sanchez 2010).

Environmental factors influence the time required for shed-
ding oocysts to become pathogenic (sporulate), and these 
conditions can vary regionally and seasonally (Chacín-Bo-
nilla 2010; 2017). Depending on region, a marked seasonal 
pattern can be seen with C. cayetanensis. In the United 
States, positive cases are usually found between March and 
August with a peak in June and July (Mansfield and Gajad-
har 2004). In countries such as Haiti (Eberhard, Nace, and 
Freeman 1999), Peru (Bern et al. 2002), and Turkey (Turgay 
et al. 2007), the frequency of cyclosporiasis incidence peaks 
during seasons with less rainfall. Many times, the condi-
tions that aid in Cyclospora propagation are also conducive 
for fruit and vegetable production. These conditions tend 
to occur at varying times in different regions of the world. 
When fruit and vegetable production is out of season in the 
United States, it is often in season in another country. The 
United States imports produce to fill domestic consumer 
demand that happens mostly during these off-seasons. If 
a producing country does not adhere to adequate sanitary 
practices (for example, if crops are irrigated with untreated 
water, or if employees are not required to adhere to hygienic 
and sanitary practices), the risk of infestation with C. 
cayetanensis oocysts increases. This has led to multiple 
domestic outbreaks of gastroenteritis, mostly linked to 
imported goods contaminated with Cyclospora (Hall, Jones, 
and Herwaldt 2011).

Based on the necessary conditions for the oocysts to mature 
and become infectious, it is unlikely that transmission 
occurs immediately after harvest. This may mean that 
exported products that are contaminated during harvesting 
may be more likely to transmit the infection than those that 
are harvested and sold locally. Increasing globalization of 
the food supply means that all countries importing fresh 
produce from countries where Cyclospora is endemic are 
potentially at risk (Mansfield and Gajadhar 2004).

What are the symptoms associated 
with Cyclospora cayetanensis?
Usually, symptoms begin about one week after ingestion of 
contaminated food or water. Such symptoms may include:

• Frequent watery diarrhea (~6 stools/day, possibly 
explosive)

• Substantial weight loss

• Bloating

• Anorexia

• Fatigue

• Abdominal cramps

• Constipation

• Loss of appetite

• Low-grade fever

Some cases are asymptomatic (without symptoms). The 
disease is usually self-limiting (symptoms go away after a 
few days without medical intervention) and typically is not 
fatal, although there can be a relapse (symptoms return). In 
severe cases, symptoms can last more than a month if left 
untreated (Chacín-Bonilla 2017; Ortega and Sanchez 2017).

What risk groups are more likely 
to be affected by Cyclospora 
cayetanensis?
As with many foodborne pathogens, certain populations 
are at higher risk of becoming sick. Typically, in developed 
countries, individuals at very young and very old ages are at 
higher risk (Chacín-Bonilla 2017). Recent tourists and for-
mer residents of less-developed countries where the disease 
is established are also at higher risk (Torres-Slimming et al. 
2006). Young children are most likely to develop symptoms, 
while older children and adults tend to be more resistant 
to infection or asymptomatic (Chacín-Bonilla 2017). In the 
United States, foodborne outbreaks of cyclosporiasis have 
been linked to various types of imported fresh produce 
(CDC 2018a).

What foods are associated with 
cyclosporiasis?
In most instances, outbreaks have been associated with 
consumption of raw produce. Several types of fresh 
produce have been implicated as vehicles of transmission. 
In June and July of 2018, romaine lettuce used in a popular 
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hamburger chain restaurant’s salad mix resulted in con-
firmed cases of Cyclospora infection in the United States; 
of these, 246 cases were reported in Illinois (CDC 2018a). 
In July and August of 2018, 631 cases were reported across 
25 states. Investigations performed by local public health 
officials, the US Food and Drug Administration (FDA), 
and the Centers for Disease Control and Prevention (CDC) 
implicated two separate vehicles of infection: salad mix 
produced by Taylors Farms de Mexico and fresh cilantro 
from Pueblo, Mexico (CDC 2013). Additionally, imported 
fresh raspberries, snow peas, Thai basil, cilantro, and 
mesclun lettuce have all been implicated in US outbreaks 
(Chacín-Bonilla 2010; Chacín-Bonilla 2017; Hall, Jones, 
and Herwaldt 2011). The implication of multiple vehicles 
of infection in the United States since the mid-2000s 
highlights the need for prevention and control measures 
to ensure the safety of produce that is eaten raw and the 
need for an improved understanding of the epidemiology 
of Cyclospora. Table 1 outlines recent foodborne Cyclospora 
outbreaks in the United States.

Prevention of Cyclosporiasis
Based on current information available, Cyclospora may 
be resistant to routine chemical disinfection methods such 
as those using chlorine. However, farmers, restaurants, 
retailers, and consumers should still follow basic produce 
and food safety practices as described below.

At the Farmer’s Level
Controlling sources of contamination in the field, in the 
packinghouse, and from farm workers is key to preventing 
illnesses. Good hygiene (including proper handwashing) is 
a critical component of ensuring the safety of fresh pro-
duce, but by itself it may not be enough to prevent infected 
employees from contaminating fresh produce. Considering 
the varying cultural practices of farm workers, farm 
management should train workers on how to properly use 
toilet facilities provided by the farm, including the sanitary 
disposal of toilet paper. Make sure toilets and handwashing 
stations are well maintained, cleaned, and emptied in a 
way that prevents human waste and/or gray water from 
contaminating fresh produce, food contact surfaces, and/or 
adjacent areas. Train farm workers to self-report applicable 
symptoms and illnesses to the appropriate responsible 
person, and don’t allow ill farm workers to handle fresh 
produce or touch food contact surfaces. If utilizing a 
contractor for cleaning and sanitizing the portable toilets, 
consider using reputable companies that dispose of hu-
man waste into an adequate sewage system or through 
other adequate means. Municipal wastewater treatment 

incorporates disinfection processes designed to kill or inac-
tivate C. cayetanensis. Farms should avoid using untreated 
manure as a fertilizer for fruits and vegetables. The USDA 
National Organic Program specifies regulations regarding 
the time associated with composted manure under section 
205, subsection 203 (https://www.ecfr.gov/current/title-7/
subtitle-B/chapter-I/subchapter-M/part-205/subpart-C/
section-205.203). The FSMA Produce Safety Rule requires 
that personnel on farms use hygienic practices (§ 112.32) 
and that ill employees are excluded from handling fresh 
produce and food contact surfaces (§ 112.31).

At Restaurant and Retailer’s Level
Retailers, restaurants, and other food-service operators 
should always practice safe food handling and preparation 
measures. It is recommended that they wash and sanitize 
utensils and surfaces before and after handling food. 
Wash and sanitize display cases and refrigerators where 
potentially contaminated products are stored. Wash and 
sanitize cutting boards, surfaces, and utensils used to 
prepare, serve, or store potentially contaminated products. 
Wash hands with warm water and soap following the 
cleaning and sanitation process. Regular frequent cleaning 
and sanitizing of food contact surfaces and utensils used in 
food preparation may help to minimize the likelihood of 
cross-contamination.

At Consumer Level
Wash the inside walls and shelves of the refrigerator, cutting 
boards, and countertops, then sanitize them with a solution 
of one tablespoon of food-grade, unscented chlorine bleach 
to one gallon of hot water, and dry with a clean cloth 
or paper towel that has not been previously used (FDA 
2018). Wash hands with warm water and soap for at least 
20 seconds before and after handling food. Wipe up spills 
in the refrigerator immediately and clean the refrigerator 
regularly. Always wash hands with warm, soapy water 
following the cleaning and sanitization process. Persons 
who think they might have become ill from eating poten-
tially contaminated foods should consult their healthcare 
provider.

The CDC (2018b) recommends that fruits and vegetables 
that are labeled “prewashed” do not need to be washed 
again at home. Scrub firm fruits and vegetables, such 
as melon and cucumbers, with a clean produce brush. 
Cut away any damaged or bruised areas of the fruits and 
vegetables before preparing and eating. Store cut, peeled, 
or cooked fruits and vegetables refrigerated as soon as 
possible, or within two hours. Store fruits and vegetables 
away from raw meat, poultry, and seafood (CDC 2018b). 

https://www.ecfr.gov/current/title-7/subtitle-B/chapter-I/subchapter-M/part-205/subpart-C/section-205.203
https://www.ecfr.gov/current/title-7/subtitle-B/chapter-I/subchapter-M/part-205/subpart-C/section-205.203
https://www.ecfr.gov/current/title-7/subtitle-B/chapter-I/subchapter-M/part-205/subpart-C/section-205.203
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Practicing all these will decrease but will not eliminate the 
risk of Cyclospora transmission. The theoretical infective 
dose for Cyclospora is one infective oocyst, though likeli-
hood of infection increases with the quantity of sporulated 
oocysts ingested (Hall, Jones, and Herwaldt 2011). Travelers 
to resource-poor countries or other areas with substandard 
effluent treatment facilities should be advised to follow 
precautions specified by the CDC’s “Yellow Book,” Traveler’s 
Health (CDC 2017).

Individuals should be aware that the only way to prevent 
cyclosporiasis is to avoid ingesting contaminated products, 
as there is no vaccination for this disease. Most people who 
contract cyclosporiasis are treated with a combination of 
two antibiotics, trimethoprim-sulfamethoxaole (TMP-
SMX), also known as Bactrim/Septra/Cotrim (CDC 2018a). 
People who have diarrhea should also rest and drink plenty 
of fluids (Ortega and Sanchez 2010). However, those with 
sensitivities to sulfa drugs and immunocompromised 
individuals will need to consult with their medical profes-
sionals about alternative methods of treatment (Ortega and 
Sanchez 2010).

Additional Measures to Minimize 
Risk
• Use and drink purified water (potable water, bottled 

water, etc.), especially when visiting developing coun-
tries or where water supplies are under less-rigorous 
sanitary programs. Water can be made safe by boiling, if 
necessary.

• Because children in endemic locations are more suscep-
tible to infection, shed higher number of oocysts, and 
have infections with longer durations, they should not be 
involved in work that brings them in contact with fresh 
produce (Mansfield and Gajadhar 2004).

In an ever more globalized economy, the potential of 
produce being sourced from countries that don’t follow the 
same strict food safety practices will remain. The removal 
and/or inactivation of Cyclospora oocysts from fresh 
produce remains challenging since much of our produce 
is consumed raw. Without a kill step, it seems unlikely that 
one treatment process would be suitable, effective, and/or 
cost effective in eliminating Cyclospora from fresh produce 
that is intended to be consumed raw. While irradiation 
can be effective in inactivating Cyclospora oocysts, this 
practice still hasn’t gained wide acceptance from consumers 
(Ortega and Sanchez 2010). Currently, the best method for 
reducing the risk of Cyclospora infections remains the use 
of safe farming practices such as the Produce Safety Rule 
(United States only), GlobalG.A.P., and Good Agricultural 

Practices (Mansfield and Gajadhar 2004). The new Food 
Safety Modernization Act (FSMA) has as one of its tenets 
the Foreign Supplier Verification Program, which sets 
standards for any company importing fresh produce into 
the United States. Under this program, foreign suppliers 
would have to meet the standards outlined in the Produce 
Safety Rule in order to import produce.
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Table 1. Foodborne outbreaks of Cyclospora in the United States since 2008.
Month/Year Location Number of Cases Food/Source

March 2008 Wisconsin 4 Sugar snap peas

July 2008 California 45 Raspberries/Blackberries

June 2009 Washington, DC 34 ND

June 2011 Florida 12 ND

July 2011 Georgia 88 ND

June–July 2012 Texas 16 ND

June 2013 Iowa; Nebraska 161 Bagged salad mix 
(Mexico)

June–July 2013 Texas 38 Cilantro (Mexico)

July 2013 Wisconsin 8 Berry salad

June 2014 Michigan 14 ND

June–July 2014 Texas 26 Cilantro (Mexico)

July 2014 South Carolina 13

May–July 2014 Georgia; Texas; Wisconsin 90 Cilantro (Mexico)

June–July 2016 Texas 6 Carrots or green cabbage

June–July 2018 Minnesota; Wisconsin; Michigan; Iowa 237* Produce vegetable trays

July–August 2018 Illinois; Iowa; Missouri; Ohio; South Dakota; Wisconsin; Minnesota; 
Kentucky; Indiana

436* Carrots in salad mix

(Sources: CDC 2018a, CDC 2018b, Ortega and Robertson 2017) 
ND = Not determined 
*More details available at https://www.cdc.gov/mmwr/volumes/67/wr/mm6739a6.htm?s_cid=mm6739a6_w

https://www.cdc.gov/mmwr/volumes/67/wr/mm6739a6.htm?s_cid=mm6739a6_w

