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Cyclospora cayetanensis was identified in 176 returned
travellers from the Riviera Maya region of Mexico
between 1 June and 22 September 2015; 79 in the
United Kingdom (UK) and 97 in Canada. UK cases com-
pleted a food exposure questionnaire. This increase
in reported Cyclospora cases highlights risks of gas-
trointestinal infections through travelling, limitations
in Cyclospora surveillance and the need for improved
hygiene in the production of food consumed in holiday
resorts.

On 14 July 2015, Health Protection Scotland (HPS) iden-
tified an unusual increase in Cyclospora infections in
travellers to Mexico. National and international part-
ners were informed and upon further investigation,
a total of 176 cases have been identified in England,
Scotland, Wales and Canada. An outbreak control team
managed the investigation in the United Kingdom (UK).
UK patients were interviewed about travel history,
food consumption, clinical symptoms and demography
using a questionnaire. The majority of cases had trav-
elled to the Riviera Maya region of Mexico.

Investigation of UK cases

Cyclospora cases were identified in primary clinical
diagnostic and commercial laboratories by micros-
copy or molecular testing. Cases were confirmed in
reference laboratories using microscopic methods
(e.g. examination of a wet preparation by bright field
microscopy and, if structures resembling Cyclospora
were observed, viewing under UV light for autofluores-
cence). In addition, smears were permanently stained
using modified Ziehl Neelsen and examined.

In the UK, probable cases were defined as individu-
als with onset of gastrointestinal (GI) symptoms or a
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specimen date on or after 1 June 2015, travel to Mexico
in the previous 14 days and C. cayetanensis oocysts
identified in stool specimens by a local diagnostic
laboratory. Confirmed UK cases were probable cases
confirmed microscopically by national reference labo-
ratories. Cases without either local or national refer-
ence laboratory confirmation were excluded from this
analysis. No cases associated with travel to Mexico
were identified in the UK in 2015 before 1 June.

Outbreak description

Between 1 June and 22 September 2015, 79 probable
or confirmed case-patients (hereafter called cases)
were reported in England (nh = 55), Scotland (n = 21)
and Wales (n = 3). No further cases linked to Mexico
have been identified in the period since that date (as at
28 October 2015). Symptom onset dates were available
for62 confirmed or probable cases and ranged from 8
June to 19 August 2015 (Figure 1). Travel information
was available for 60 cases; the earliest departure date
from the UK to Mexico was 22 May and the latest date
of return was 30 August 2015. The median age of cases
was 44 years (range: 15-66) with 46 of 79 casesso
years and older; 43 of 79 were female. Only 43 of the 79
cases diagnosed in local laboratories were confirmed
by a reference laboratory.

Cases occurred over an extended period and in peo-
ple who stayed at 32 different hotels on the Riviera
Maya coast of Mexico, from Cancun to Tulum. A for-
mal epidemiological study was not therefore possible.
Questionnaires were completed for 46 of 79 cases, with
43 reporting all-inclusive catering, of whom 24 (56%)
reported also eating outside their hotel.



FIGURE 1

Epidemic curve of Cyclospora cases by onset date, United Kingdom, 1 June-24 August 2015 (n = 62)
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FIGURE 2

Cyclospora cases reported per week to national surveillance, England and Wales, 1995-2014 (n = 923)
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Of 44 cases with symptom details recorded, all had
diarrhoea (range: 5—62 days; mean: 16 days) which was
rapid onset in 30. Other symptoms included abdominal
pain (n = 35), fatigue (n = 31), nausea (n = 27), vomit-
ing (n =24), fever (n =19), weight loss (n =19) and
headache (n =17). There were no hospitalisations or
deaths.

Of 45 cases for whom food histories were available,
43 consumed fruit or berries, 41 consumed salad or
vegetables and 35 consumed fresh herbs. Specific
items mentioned by cases included fresh mint in
drinks (n = 15), strawberries or raspberries (n = 9) and
coriander (n =6). Most cases ate from all-inclusive

buffets which also included a number of meat and fish
products, cheese and desserts. Consumption of bot-
tled water and ice was reported by 39 and 38 cases,
respectively.

Awareness was raised among laboratories and pub-
lic health professionals by circulating diagnostic aid
sheets and travel advice and communicating with
health authorities in Mexico, UK tour operators, the
European Centre for Disease Prevention and Control,
the Public Health Agency of Canada, the United States
(US) Centers for Disease Control and Prevention (CDC)
and European Union countries.
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FIGURE 3

Region visited by travel-related Cyclospora cases, England and Wales, 1995-2014 (n = 923)
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FIGURE 4

Age and sex distribution of Cyclospora cases reported
to national surveillance, England and Wales, 1995-2014
(n = 658)
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Discussion

Cyclospora cayetanensis is a protozoan parasite that
causes treatable diarrhoea [1-3], and predominantly
occurs in tropical and subtropical countries [4-6].
Cyclospora oocysts sporulate 10 days after being defe-
cated and become infectious. Outbreaks of cyclospori-
asis [3,7], have been linked to contaminated snow peas
[8], basil [9], salad/herbs [10], raspberries and other
berries [3,11,12], and drinking water [13,14]. Sporadic
infections follow travel to endemic countries, includ-
ing Mexico [15-17], and imported basil from Mexico was
implicated in an outbreak in Canada [18].

An increase in cyclosporiasis has been observed in UK
travellers to Mexico this summer. A similar increase
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has also been noted in Canada: while Canada has no
routine travel surveillance, 97 cases of Cyclospora
infection in travellers returning from Mexico were
reported from May to August 2015; the cases report-
ing staying at various resorts in the same geographi-
cal area as the UK cases. The UK and Canadian cases
occurred in people returning from at least 36 hotels
on the Riviera Maya coast of Mexico. Drinking water
was an unlikely source as several different water net-
works supply the resorts (some hotels have their own
borehole and treatment). Geographical and temporal
associations suggest that the outbreak was related
to a consumed product(s) distributed throughout the
region rather than hygiene deficiencies in individual
hotels. A multistate outbreak of cyclosporiasis has also
occurred in the US, concurrent with our investigations,
in which fresh cilantro from Puebla, Mexico has been
implicated as the cause of cluster-associated cases
in three US states [19]. Local investigation in Mexico
suggests fresh cilantro from Puebla had been distrib-
uted to hotels in the Riviera Maya region. Food safety
control measures have since been implemented by the
Mexican authorities to ensure the safety of cilantro
from Puebla state (personal communication to Public
Health England: National Focal Point for Emergency
INFOSAN in Mexico and National Focal Point for IHR,
Mexico, 6 October 2015).

Cyclospora infections are seasonal in England and
Wales (Figure 2). Where travel history is known, travel to
the Indian subcontinent, Turkey, the Caribbean, Central
and South America is commonly reported (Figure 3).
Childhood infections are uncommon and case num-
bers in male and female patients are equivalent (Figure
4). Eleven laboratories detected five or more cases
between 2005 and 2014, and many laboratories had no
detections. Cyclospora oocysts can be detected read-
ily by microscopy, but if screening algorithms are not



followed, cases can go undetected. National External
Quality Assessment for Cyclospora has improved from
23% in the mid-1990s to 86% by 2011 (personal com-
munication: UK National External Quality Assessment
Service, 18 September 2015). Limited information is
available on cases in other EU Member States. The
FilmArray Gl Panel [20] or equivalent PCR array would
facilitate faecal screening for Cyclospora infections,
in part because it does not require the physician or
laboratory to specifically request Cyclospora testing.
Improvements are needed in hygiene control during
the production and harvesting of salad and soft fruit
products in countries with higher incidence [21].
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