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Asymptomatic Blastocystis-infected persons

as potential carriers of disease in Thailand

ABSTRACT

Aim: Blastocystis spp.is currently classified as a gastrointestinal rotm parasite and has
become quite a controversial organism. This study aimed to obtain information about the
prevalence ofBlastocystis infection among an otherwise healthy, asymptomatic Thai
population.

Study Design: Retrospective study

Place and Duration of study: The study areas were the Border Patrol-police cstati
(Subdivision 12), Sa Kaeo Province; the Home fomiM#y Handicapped Childcare, Ban
Rajawadee, in Nonthaburi Province; Silpakorn Ursitgr Nakhon Pathom Province and the
Intercity Motorway Division, Department of HighwayBangkok. The study was carried
during 2010-2013.

M ethodology: Fecal examination was performed by direct simpleantest on 3,940 out of
6,537 Thais of different genders, ages, occupatiand residential locations who joined the
annual health check-up program serviced by the IBacd Tropical Medicine, Mahidol
University.

Results: It was found that 1.0% (40/3,940) presented wHflastocystis infection was
asymptomatic of clinical symptoms at a male to fienmatio of 2.3:1.0Blastocystis infection
was predominantly found in the age group 41-50 s/ddi7.5%, 19/40). Border Patrol-
policemen (Subdivision 12), who resided and worikediral areas of Sa Kaeo Province near
the border between Thailand and Cambodia had &gnify higher prevalence of
Blastocystis infection (2.8%) than the staff of the Intercity dMowvay Division, Department
of Highways, in urban Bangkok (0.1%). Other occigret located in suburban areas, such as
workers at the Home for Mentally Handicapped Clilde Ban Rajawadee, in Nonthaburi
Province, who worked closely with mentally handioag children, and officials and lecturers
at Silpakorn University, Nakhon Pathom Provincepahad significantly higher prevalence
rates than Intercity Motorway Division staff in arp Bangkok, with prevalence rates of
4.20% and 2.55%, respectively. Food handlers amksavho prepared and sold food in
Silpakorn University had similar prevalence ratds Bbastocystis infection as Intercity
Motorway Division staff.

Conclusion: This study revealed thdlastocystis infected patients probably did not show
obviously clinical symptomén asymptomatic carriers, who can spread infestitm others and
environments.
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1. INTRODUCTION

B. hominisis common and distributed worldwide among humarnbkamimals, particularly in
poor or developing countries where the prevalead@gh due to poor personal hygiene, the
consumption of contaminated food/drinking water,p@sure to animals, insufficient
education, and socioeconomic factors [1, 2]. CulyerB. hominis is classified as a
eukaryotic, unicellular protozoan of the gastrastiteal tract, particularly the large intestine
(colon and cecum), and is commonly found in fec®s B. hominis has been changed to
Blastocystis spp., because the morphology of the organisms mamg and animals is
indistinguishable among species. Generally, ittigtsy anaerobic, without a cell wall, and
present in a variety of sizes (ranging between 4A9, with a polymorphic shape, from
spherical to amoebic in form [4]. Considerable covérsy remains as to whether
Blastocystis spp. is simply a gastrointestinal commensal organismaopotential human
pathogen causing gastrointestinal disease [5, 6kvidus studies have examined
blastocystiasis in association with acute or chrodiarrhea, particularly in immune-
compromised hosts, or even immune-competent hasts as children, pregnant women,
geriatric adults, or risky hosts, such as traveleosnosexuals, animal keepers, and immune-
suppressive patients [7-12]. Other symptoms likelglude generalized abdominal pain,
nausea, vomiting, flatulence and anorexia [13] witn-specific and varied symptoms of
Blastocystis spp., resulting in misunderstanding of its potdrgathogenicity [14]. However,
the presence oBlastocystis spp. in feces sometimes does not involve gastrstingd
symptoms among infected cases [15, 16].

In Thailand, information abowBlastocystis infection and distribution of the disease remains
limited [17]. Some reports on the prevalence oftaaystiasis vary between 0.19-45.5% [18-
20]. This study investigated the prevalenceBtdstocystis infection among asymptomatic,
healthy Thai people in rural, suburban, and urb@asof Thailand. A large number joined
the program, with different genders, ages, occopafiand residential locations, and our
study included an evaluation of laboratory findirgsl parameters fdlastocystis-infected
participants.

2. MATERIALSAND METHODS
2.1 Study Population

A retrospective study was conducted among 5 grofigpparently healthy Thais (a total of
6,537 participants) who joined the annual healtbc&hup program organized by the Faculty
of Tropical Medicine, Mahidol University, during three-year period (2010-2013). The
participants consisted of 2,266 Border Patrol-mohen (Subdivision 12) from Sa Kaeo
Province; 1,300 staff/lecturers from Silpakorn Unsity, Nakhon Pathom Province; 397
food handlers and cooks from Silpakorn UniversNgkhon Pathom Province; 258 workers



at the Home for Mentally Handicapped Childcare, Bajpwadee, Nonthaburi Province; and
2,316 staff from the Intercity Motorway Division,epPartment of Highways in Bangkok.
Nonthaburi and Nakhon Pathom Provinces are locatetthie central part of the country,
about 20 and 56 kilometers from Bangkok, respelgtivBa Kaeo Province is located in
eastern Thailand, about 245 kilometers from Bangk&lk participants were requested to
collect fecal samples as one of the laboratong tiestroutine health check-up.

2.2 Physical Examination

All participants were asked about abnormal diarrfa¢deast 3 loose feces during a 24-hour
period), abdominal pain, and any underlying dise&smutine physical examinations were
conducted of all physical systems, particularly gastrointestinal system. The height and
weight of each participant were measured to determmutritional status and obesity,
compared with standard body-mass indices (BMI).

2.3 Fecal Examination

A total of 3,940 fecal samples from participantsowdnrolled in annual health checkup
programs were examined to identiBlastocystis spp. by direct simple smear in 0.85%
normal saline solution and 1% Lugol’'s iodine sauatifor double examination to increase
yield of detection.

2.4 Laboratory Investigations

Basic laboratory tests, complete blood count, lysig, chest X-ray, liver function test,
aspartate transaminase (AST), alanine transam{#a36, alkaline phosphatase (ALP)-were
performed to identify any remarkable changes invgj\blastocystiasis.

3.RESULTS

A total of 3,940 of 6,537 apparently healthy Thaiople (60.3%) from various areas of
Thailand were recruited into the study, peoplediegi and working in urban Bangkok,
suburban Nonthaburi and Nakhon Pathom Provinces,ramal Sa Kaeo Province (Fig. 1).
The participants, who were all adults (age rang®2§ears: (mean 42), joined the annual
health check-up program serviced by the Facultyropical Medicine, Mahidol University
during a 3-year period, and provided fecal samfdegxamination (Table 1). Only 40 of the
3,940 (1.0%) were found to have the vacuolar forimBlastocystis spp. in their feces,
identified by 0.85% normal saline solution and 1%gbl's iodine solution (Fig. 2). No
obvious clinical signs were noted in the physicarainations (male-female ratio, 2.3:1.0).
The enrolled participants were grouped into 5 gsoly gender, age, occupation, and
residential location, with significant difference prevalencep(< 0.001:%* = 66.3). Most
cases of blastocystiasis (47.5%: 19/40) were famdng the age group 41-50 years. There
were significant differences among the infectedipi@ants by occupations and residential
location. Border Patrol-policemen (Subdivision $2jo resided and worked in rural areas of
Sa Kaeo Province, workers in the Home for Mentalpndicapped Childcare, Ban



Rajawadee, in Nonthaburi Province, and staff/lestrat Silpakorn University, Nakhon
Pathom Province, had significantly higher prevalatés than those who resided and worked
in the Intercity Motorway Division Department of dtiways in Bangkok (P<0.001: Table 1).
However, food handlers and cooks at Silpakorn Usite showed no significant difference
in Blastocystis infection rates from those who resided and workeBlangkok (20.001).

Physical examinations found no obvious abnormalitiritial laboratory tests — white blood
cell count, hematocrit value, eosinophil count, SGGGPT, ALP, and urinalysis-were
analyzed and are presented in Table 2. Chestsxweye unremarkable. The presence of
Blastocystis infection was analyzed in relation to nutritional status adiow to body mass
index (BMI) classified by WHO (2000) (Table 3): mutritional involvement was found,
since all participants were categorized as normalerweight except one female participant
who was underweight.

4. DISCUSSION

The prevalence oBlastocystis spp. varies among countries, as well as within dhme
country, according to the population, area studad] diagnostic tool used [21]. Among
6,537 apparently healthy Thai people, 2,266 (34.¢@he from rural areas in Sa Kaeo
Province, while 4,271 (65.3%) resided in urban Bakgand suburban Nonthaburi and
Nakhon Pathom Provinces. Overdillastocystis spp. were detected in 40 fecal samples
(male-female ratio, 2.3:1.0) from a total of 3,9dPparently healthy Thai people (1.0%).
There was a significantly higher prevalenceBbdstocystis infection among men who have
sex with men (MSM) [22]. In this study, the vacudiarm of Blastocystis spp.was the only
stage found in the fecal examinations, similaribtalihgs in previous studies [12, 23]. The
prevalence oBlastocystis infection was rather low because for the remairdrfgp7 (39.7%)
undiagnosed cases we were unable to collect fegaples for examination. While fecal
examination using the direct simple smear technieyas a simple and efficient tool for
screening for intestinal parasites [24], it wa®nfignored because of the inconvenience and
discomfort of collecting feces. Hence, awarenesailshbe raised about the importance of
fecal examination to prevent and control parasiicial diseases, to ensure that special
attention is given to fecal analysis for pathogdmst can easily spread disease to others.
Blastocystis spp. is truly an enteropathogen as it is sometimes ptese symptomatic
patients. However, there is sometimes no treatmweiti, recovery and improvement from
self-limiting watery diarrhea, as most infectedigatis are asymptomatic carriers [4, 25]. The
different genotypes oB. hominis obtained from patients with IBS had insignificantly
different pathogenic potential for degree of inffaation in sigmoidoscopic changes. Severe
inflammation is mostly predominate among patierasbbring genotype | isolates, while
genotype Il was not detected among symptomaticciate individuals. Those harboring
genotypes lll and IV exhibited both pathogenic andpathogenic strains [26].

There is a general agreement tB&stocystis spp.is very frequently found in the feces of
cases without Gl symptoms [5]. However, this doesrale out the possibility that, under
certain circumstances, infection with large numbefrdBlastocystis spp. could also cause



severe diarrhea. Hence, the rBlastocystis spp.as a significant pathogen remains uncertain,
since no morphologic or physiologic evidence ofhpéigy has been attributed to the
organism, such as invaded tissues or toxins.dttierefore challenging for clinicians to treat
patients with diarrhea who aB#astocystis-positive by fecal examinations. Metronidazole is
the most effective drug fdBlastocystis infection and is recommended in the same dose as
used for treatment of amebiasis [27, 28]. Howesanther study classifieBlastocystis spp

as a common nonpathogenic organism found in f&&¥s In this studyBlastocystis-positive
individualsshowed no obvious clinical signs or symptoms, dmay did not correspond with
the intensity of organisms found in feces: this wimsilar to a report by Horikét al. (1997)
[30]. In another study, no significant associatiaas found betweeBlastocystis subtype and
clinical features [31]. These findings support ttentention thaBlastocystis spp.is not a
serious pathogen and rarely causes clinical symgt@ince no invasion of host tissues is
detected. Some reports show that only a few spdifistocystis subtypes cause symptoms
[32]. Other studies suggest that pathogenicity redested to a few specific subtypes as well
as density oBlastocystis infection [7, 28, 32].

Each year, healthy Thai people are exposeBlastocystis infection during their daily lives
by consuming contaminated food or water [18, 33, Rét all Thais undergo systematic or
routine health check-ups, which frequently depemdhe health-welfare service provided by
their respective institute/organization, or persandiative. The prevalence dBlastocystis
infection among Border Patrol-policemen (Subdivision 12) ural areas of Sa Kaeo
Province, near the border between Thailand and Gdmal{2.75%), was significantly higher
than among staff of the Intercity Motorway DivisjoDepartment of Highways, in urban
Bangkok (0.13%), P<0.001. The Border Petrol-poliearwere at higher risk of infection due
to greater exposure to a contaminated environmpatticularly in border areas with
temporary migrant accommodation and inappropriaé@ygienic sanitation, or worse, none.
Similarly, a high prevalence dlastocystis infection was also reported in an army base in
Chonburi Province and among Myanmar immigrant wgka the Thai food industry [18,
35, 36]. The cystic form oBlastocystis spp. was viable for more than 1 or 2 month(s) in
water at 25°C or 4°C, respectively. Contaminatidth wnly a small number of cysts could
cause infection [37], and being resistant to steth@later chlorination [38] can contaminate
water or food. This was possibly the only infec§darm involved in spreadinBlastocystis
infection. The transmission route was still uncldaswever it was likely fecal-oral route
with the cyst form [39] from human to human, waberne transmission, and close contact
with animals [40, 41]. In addition, those who residand worked in the Home for Mentally
Handicapped Childcare, Ban Rajawadee, Nonthabuovifte, and staff/lecturers at
Silpakorn University, Nakhon Pathom Province, sbhor areas near Bangkok, had
significant higher prevalence ratesBifistocystis infection, at 4.2%, and 2.6%, than the staff
of the Intercity Motorway Division, Department ofighways, in Bangkok, P<0.001. A
previous study conducted in Pathum Thani Proviacsuburban area near Bangkok with a
high prevalence oBlastocystis infection among orphans [19], suggests that tha&leesal
locations of participants was probably a factomimed in disease transmission, particularly
where there is no appropriate sanitation, and Imigimbers of reservoir hosts and insect



vectors ( houseflies or cockroaches) are presemictcas transporters of various parasitic
diseases to humans [42].

In addition to residential location, occupation veather factor related to differences in the
prevalence ofBlastocystis infection. A comparison ofBlastocystis infection among
staff/lecturers and food handlers/cooks in the samoek area of Silpakorn University,
Nakhon Pathom Province, showed significantly greptevalence among the staff/lecturers
group than the food handlers/cooks group. Therenmasignificant difference between food-
handlers and cooks (0.3%) and workers in the lityeMotorway Division, Department of
Highways, in BangkokP<0.001. Food handlers and cooks were more likelyonhtract and
transmitBlastocystis spp. via fecal-oral route, with a high prevalerate of 35.5%, including
the most frequent symptoms of diarrhea, abdomiaai, pand flatulence. Generally, those
who wish to work as food handlers and cooks neepogsess a verified health certificate
showing freedom from enteric pathogens. The prexaeof Blastocystis infection among
this group was rather low because they were stnmtinitored by disease control authorities,
with annual health check-ups according to the usity¢s food-safety policy. Although this
study did not focus on the prevalenceBbéstocystis infection among mentally challenged
children, the prevalence was high among workers wbok close care of them.
Blastocystiasis might spread between care-givets anerable children, raising concern
that mentally challenged children could easily lmeoinfected since they cannot take
adequate care of themselves and use appropriatenityydpehaviors independently. Previous
studies found a high prevalence (45.2%)Bbéstocystis infection among children in an
orphanage in Pathum Thani Province, Thailand [E®onotic transmission is a possible
source ofBlastocystis infection among girls in a girls’ home in Thailamdho did not wash
their hands after coming into contact with petg.[43

Initial laboratory results revealed no abnormaluesl correlated witlBlastocystis infection,
except for raised eosinophil count, which was agmptomatic of many other parasitic
infections (Table 2). Abnormal values might be tethto heavy infection and obvious
clinical features. Hypoalbuminemia was reporteddsaziated with blastocystiasis-related
diarrhea [44]. Moreover, an attempt was made to2®kDaB. hominis antigen as a marker
for pathogenicity and diagnosis to differentiatewsen symptomatic and asymptomatic
blastocystiasis [45].

5. CONCLUSION

Although Blastocystis spp.in otherwise healthy Thai people did not appeabeoserious,
since clinical manifestations were not evidenteation was presented mostly in overweight
participants of both genders (males: 50.0%; femadds2%) (Table 3). However, the
immune-deficient or immune-competent, such as isfachildren, geriatric men, pregnant
women, and immunosuppressive patients, were atehigisk of diarrhea and clinical
intestinal symptoms, since their immune systemseweaot normal or fully developed.
Effective fecal screening health check-ups, aneédtdn-eradication strategies need to be
rigorously enforced to control and prevent pathesgghat may not be evident in



asymptomatic carriers, who can spread infectionsti@rs. The improvement of personal
hygiene behaviors is important for reducing thd $ Blastocystis infection. Information
derived from other studies would help us understéral transmission of this disease.
Therefore, different occupations in different resitdal locations would yield more
information on the risk of exposure to this disease
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Fig 1 Map of residing locations of participants: urban (Bangkolk).
suburban (Nonthaburi and Nalkhon Pathom Provinces)
and rural (Sa Kaeo Province) areas

Fig 2 Blastocystis vacuolar form with peripheraénlii in the cytoplasm detected

0.85% normal saline (A) and 0.1% Lugol’s iodineutian (B) of fecal examinatic
Table 1
Basic participant data and distributionBlastocystis infection (n = 40 case:

in rural, suburban and urban areas of Tha



Age group | Border Patrc- Home for Silpakorn Universit Intercity
police Mentally (Nakhon Pathom) Motorway
Subdivision | Handicapped Staff Food Division,
12 Childcare, | and lecturerg handlers and Department of
(Sa Kaeo) Ban cooks Highways
Rajawadee (Bangkok)
(Nonthaburi)
M F M F M F M F M F
21-30 3 0 0 1 0 1 0 0 1 0
31-40 1 0 0 1 1 2 0 0 1 1
41-50 16 0 0 1 0 1 0 1 0 0
51-60 4 0 1 2 0 1 0 0 0 0
No. of 24 0 1 5 1 5 0 1 2 1
infected 2.8% 4.2% 2.6% 0.3% 0.1%
people
No. of 872 142 23t 374 2,31¢
people
undergoing
fecal
examination
Z-tes -7.71 -7.5¢ -5.81 -1.1¢
(p-values)
M: Male; F: Female
Table 2
Initial laboratory parameters amoBtpstocystis-infected participants
Laboratory Normal range Number of patients (9 Z-tes
parameters values within normal | abnormal valu (p-values)
limit
WBC count 4,800-10,800 94.9 5.1 5.62
(cells/mn)
Eosinophils (%) 2-3% 41.0 59.0 -1.12
Hct (%) Male: 40-52 92.3 7.7 5.25
Female: 36-48
AST (unit/mL) 5-45 94.9 5.1 5.62
ALT (unit/mL) 5-45 84.6 15.4 4.38
ALP (IU/L) 40-150 97.4 2.6 5.88

aminotransferase; ALP: alkaline phosphatase

Table 3

WBC: white blood cell; Hct: hematocrit; AST: asde aminotransferase; ALT: alanine

Number ofBlastocystis-infected participants and nutritional status

Nutritional statu No. of Blastocystis-infected participants (2
(BMI) M F
<18.50 (underweight) 0.0 (O 59 (1
18.50-22.99 (normal weight) 33.3 (6) 35.3 (6)




23.0(-24.99 (borderline overweigt 16.7 (3 17.6 (3

>25.00 (overweigh 50.0 (9 41.2 (7

Total 18 17

BMI: body mass index, M: Male; F: Female




