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Abstract
Cyclospora cayetanensis is an emergent parasite traditionally associated with diarrhoea in travellers to endemic
countries. Several cases of cyclosporiasis were also reported in non travellers associated with imported food and waterborne outbreaks. Recently, only sporadic cases were described in Europe, probably because it’s underdiagnosed.
Cyclospora is a protozoan very difficult to identify. It’s not detected in specimen routinely tested for ova and parasite, if
not explicitly requested. Other reasons include morphologic similarities of Cyclospora cayetanensis oocysts with those
of Cryptosporidium; necessity of proficiency in parasitology and probably because its notification is not obligatory in
all countries.
We report one case of acquired cyclosporiasis in Portugal in an immunocompromised boy, that is, to the best of
our knowledge, the first reported in our country.
Cyclosporosiasis should be considered in all persons with persistent or remitting-relapsing diarrheal illness,
regardless of immunological status and explicitly requesting testing for this parasite.
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Introduction
Coccidian are protozoan obligate intracellular parasites [1,2,3],
which include species that complete their life cycles in single hosts like
Cyclospora, Eimeria, Isospora and Cryptosporidium and others that
need intermediate hosts, like Toxoplasma, Neospora and Frenkelia
[2,4].
C. cayetanensis is an important and emerging cause of traveler’s
diarrhea and water and food-borne outbreaks associated with facilitated
international travel and food importation from endemic areas [2,5]. In
Europe, only a few cases have been described, and almost all of them
were reported in patients returning from endemic countries [2,6,7].
In 2000, Peter C. Döller et al. [8] documented the first cyclosporiasis
foodborne outbreak in Germany, with 34 persons related ingestion of
a mixture of various types of baby lettuce leaves [8]. Luca Masucci et
al. [9] reported the first documented case of acquired cyclosporiasis in
Italy.
There is evidence that Cyclospora is transmitted by fecal-oral route
[1,4,5], but person-to-person transmission is unlikely because oocytes
require days to weeks, depending on favorable climatic factors, to
become infectious (sporulated oocysts) after leaving an infected host
[4,5,10]. Cyclospora is also highly resistant to desiccation, common
water and food disinfectants [5]. Indirect transmission is possible with
sufficiently aged stools or stool contaminated products [4].
Humans appear to be the only host [2,11], but the role of animals as
natural reservoirs is of increasing concern [6]. Recently, Cyclospora was
identified in one chicken, two dogs and one monkey by microscopy
and polymerase chain reaction [12]. Whether these findings represent
a natural infection or either the shedding of ingested oocysts remains
to be proven [2]. Mark Eberhard Nadeem Sajjad Raja and S. Schelenz
reported a case of Cyclospora infection in a farm worker with close
association with pigs’ dysentery, although animal feces weren’t tested
[13]. In endemic areas, risk factors include contaminated water or
food, contact with soil and domestic animals and poor sanitation [11].
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AIDS epidemics in the 1980s enhanced the use of acid-fast stains
to search opportunistic Cryptosporidium infections which in turn
allowed observation of Cyclospora oocysts [5]. These were initially
misdiagnosed as Cryptosporidium or assumed as an artefact and only
in 1993 were classified as coccidian by Ortega and colleagues [14].
Cyclospora infection is diagnosed by examination of stool
specimens using microscopy, sporulation studies or molecular
diagnostic methods [5]. Diagnosis is challenging and difficult for
several reasons: intermittent and low level of oocyst shedding [15];
morphological similarities between Cyclospora and Cryptosporidium
oocysts, (Cyclospora oocysts are larger round organisms, with 8 to 10
μm of diameter) which manifestations are clinically indistinguishable;
routine parasitology stains do not reliably demonstrate Cyclospora
oocysts. Centers for Disease Control and Prevention recommend
testing at least 3 samples that should be concentrated prior to
microscopic examination to maximize recovery of oocysts [16]. Also,
examination of wet mounts can be enhanced by: ultraviolet light
fluorescence microscopy (Cyclospora oocyst wall auto-fluoresces, but
not those of Cryptosporidium) and two special stains. With modified
acid-fast stain (or Modified Kinyoun stain) - Cyclospora oocysts stain
variably, ranging from no staining to deep purple and have a wrinkled
appearance. Safranin stains oocysts uniformly, red to reddish-orange.
This uniform staining decreases the risk of misdiagnosis that can result
from modified acid-fast stain.
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The clinical presentation varies with endemicity, with milder and
shorter symptoms or even asymptomatic infections in endemic areas,
because of repeated exposure. In non endemic areas infections are
almost always symptomatic [5].
Clinical manifestations begin in average within 7 days after
ingestion of sporulated oocysts and include watery diarrhea,
anorexia, bloating, nausea, fatigue and low grade fever. Patients with
primary immunodeficiency and other immunodepressed states like
acquired immune deficiency syndrome are susceptible to foodborne
infections [17,18]. Illness in these patients is more severe, protracted
[2,3], relapsing and difficult to eradicate [17-19]. TrimethoprimSulfamethoxazole (TMP-SMX) is the treatment of choice (5-25 mg/
Kg/day during 7 to 10 days, immunocompromised may need longer
courses).

Case Report
A 15 year old boy, with mild primary combined immunodeficiency
associated with short stature, hypothyroidism, chronic pulmonary
infections and dermatophytosis, presented in March of 2011 with a
history of chronic diarrhea. His symptoms included frequent watery
stools, without blood or mucus, abdominal crumps, fatigue, anorexia
and weight loss with 2 weeks of duration. He and his family live in an
impoverished rural area, with poor hygiene conditions and no basic
sanitation (have a septic tank). The patient usually has direct contact
with soil and domestic animals (chickens, boar, and dog) and his family
cultivate the vegetables they eat. He didn’t have any travel history and
all house hold members were free from such kind of symptoms. Also
their animals didn’t have diarrheal illness.
Patient observation revealed prostration with moderate
dehydration, pallor and splenomegaly beyond his chronic
dermatophytosis. Investigation revealed: microcytic hypochromic
anemia (Hb: 10,5g/dL), no eosinophilia, leukocytosis or neutrophilia;
negative acute phase reactants; liver, renal function tests and other
biochemical profile were normal, except mild hypokalemia. A stool
specimen obtained for testing for Cryptosporidium was observed in
light microscopy with Modified Kinyoun stain and revealed oocysts
with 8 – 10 μm, characteristic of Cyclospora cayetanensis (Figure 1)

relapsed symptoms within 2 months and it was done a second and
longer (14 days) course with the same antibiotic. After completing this,
he continued to excrete oocysts, which only stopped after 1 week of
intravenous treatment with TMP-SMZ, when there was a remarkable
clinical improvement.

Discussion
Cyclospora cayetanensis is an emergent parasite of public health
concern. Despite some areas of the world are considered endemic
[2,5], mostly developing countries, sporadic cases of cyclosporiasis in
United States and Europe have been reported. Probably the prevalence
of Cyclospora is underestimated in developed countries related to
lack of expertise in the identification of this parasite in stools. Unless
if specifically requested, in most of the laboratories, stool specimens
examined for ova and parasites are not usually tested for Cyclospora.
Identification of this protozoan requires special laboratory procedures
that are not routinely done. Also, even with stains used to identify
coccidian, like modified acid-fast stain, distinguish Cyclospora
oocysts from those of Cryptosporidium may be challenging because
of morphological similarities, which requires microscopy’s expertise.
Identification can still be missed due to intermittent shedding if
insufficient samples tested.
Cyclospora is an important cause of prolonged diarrheal illness
worldwide in immunocompetent and immunocompromised, is
difficult to diagnose both clinically and with microscopy, and has
specific antibiotic treatment; therefore, index of suspicion should be
low to identify this agent.
With this in mind, probably in the future there will be more
countries identified as endemic areas. Notification should be obligatory.
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