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Short Report: Blastocystis sp. Subtype 4 is Common in Danish Blastocystis-Positive Patients
Presenting with Acute Diarrhea
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Abstract.

Fecal samples from 444 Danish patients presenting with acute diarrhea were tested for Blastocystis and posi-

tive samples were subtyped to investigate the prevalence and subtype distribution of Blastocystis in this patient group.
A total of 25 patients (5.6%) were positive, and 19 of these patients (76.0%) were positive for Blastocystis sp. ST4.
Because the relative prevalence of ST4 in other patients presenting with other types of diarrhea (persistent, travel-related,
and human immunodeficiency virus-related) in Denmark is low, the role of Blastocystis sp. ST4 in the etiology of acute

diarrhea should be investigated further.

Blastocystis is a parasite of controversial clinical signifi-
cance, and probably the most common intestinal parasite of
man.'? The genus comprises at least 13 subtypes (ST), nine of
which (ST1-ST9) have been isolated from human fecal sam-
ples.** It is hypothesized that the development of gastroin-
testinal symptoms caused by Blastocystis is associated with
ST.13467 Recently, the ST distribution of Blastocystis among
patients presenting with persistent and travel-associated
diarrhea in Denmark was investigated.® The aim of this
study was to investigate the prevalence of Blastocystis sub-
types among patients presenting with acute diarrhea in
Denmark.

A total of 557 fecal specimens from 444 patients submitted
for analysis for acute diarrhea (i.e., diarrhea for < 2 weeks)
were randomly chosen and cultured for Blastocystis, as pre-
viously described,” during the period of March—August 2009.
Laboratory analyses for investigating the cause of acute diar-
rhea included analyses for Salmonella, Shigella, Yersinia,
Campylobacter, Aeromonas, Plesiomonas,and Vibrio. Analysis
for Clostridium difficile was also performed for hospitalized
patients > 2 years of age. For children < 7 and 2 years of age,
analysis for verotoxin producing Escherichia coli and entero-
pathogenic E. coli, respectively, were added. All samples were
analyzed for rota-, noro-, and sapovirus, and samples from
patients < 8 years of age and > 60 years of age were also tested
for adeno- and astrovirus. Genomic DNA was extracted from
fecal samples positive for Blastocystis by culture and used for
subtyping by polymerase chain reaction (PCR) and sequenc-
ing.’ In addition, the “barcoding” primers described by Scicluna
and others!® were also used. Interpretation of chromatograms
and ST analysis were performed using reference sequences
generated and used in previous studies.*!! Alignment of nucle-
otide sequences was performed using MultAlin (http:/mult
alin.toulouse.inra.fr/multalin/) and phylogenetic analysis was
performed using MEGA."? Analysis of ST frequency distribu-
tion was performed using the one-way x? goodness of fit test
and analysis of categorical data was performed using Fisher’s
exact test (two-tailed).

A total of 25 patients (5.6%) were positive for Blastocystis
by culture and PCR, 19 (76%) of whom were positive for ST4
(P <0.001). ST2 was seen in four patients (16%); ST3 and ST1
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were seen in one patient each. Although 66% of the patients
11 years of age or older were females, a positive test was sig-
nificantly associated with the female gender (P < 0.01); only
one male in the group of patients 11 years of age or older was
positive.

A total of seven Blastocystis-positive patients were positive
for pathogenic bacteria or virus, four of whom were positive
for ST4 (Table 1).

The present data are interesting in at least two major aspects.
First, the prevalence of Blastocystis is relatively low in this
patient cohort compared with other Danish cohorts, such as
patients suffering from persistent or travel-related diarrhea®
and human immunodeficiency virus (HIV)-positive patients,'
and second, 77% of the isolates belonged to ST4. Recently, it
was shown that 13.3% and 7.1% of specimens from Danish
patients suffering from travel-associated and persistent diar-
rhea, respectively, were positive for Blastocystis®;no clear asso-
ciation, however, could be identified between patient cohort
and ST, and ST4 was detected in only 17% of Blastocystis-
positive patients. In the study of 96 HIV-positive patients,
22 patients were positive for Blastocystis, none of whom had
ST4."* Recently, we screened 85 people from a Danish cohort
of healthy individuals (median age: 21, interquartile range
[IQR]: 20-22), and found that 10 (12%) were Blastocystis
carriers, none of whom had ST4 (Stensvold, unpublished
observations).

In this study, only 25 of 444 patients were Blastocystis-
positive. Generally, parasites are not usually included in micro-
biological analysis of fecal samples from patients with acute
diarrhea, and the relatively low prevalence of Blastocystis
detected here, supports the trend that parasites are more
common in patients with persistent or travel-related diar-
rhea. However, it is indeed surprising that the majority of the
Blastocystis isolates belonged to ST4. If ST4 is associated with
intestinal symptoms, the present data somewhat contrast those
obtained recently, where Blastocystis colonization in asymp-
tomatic controls appeared to occur mainly by ST3 and ST4.7
However, this control group was based on voluntary partici-
pation, and the response rate in the study was very low, little
more than 10%. In the study it was speculated that the indi-
viduals in the control group might be particularly predisposed
for activities related to the study, and therefore the majority
might have represented individuals with suspected, current,
or previous (intestinal) disease. Hussein and others' specu-
lated on the existence of pathogenic and non-pathogenic vari-
ants in ST3 and ST4. Interestingly, Dominguez-Marques and
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TaBLE 1

Blastocystis subtypes (ST) identified in the study in relation to age,
gender, and bacterial/viral pathogen detected

Patient no. ST Age Gender Bacterial/viral pathogen detected

1 1 10 F
2 2 69 F Enteropathogenic Escherichia coli
3 2 65 F
4 2 63 F
5 2 22 F Norovirus
6 3 34 F Campylobacter coli/jejuni
7 4 63 F
8 4 46 M
9 4 26 F
10 4 5 M
11 4 49 F Rotavirus
12 4 54 F
13 4 52 F
14 4 2 M Rotavirus
15 4 27 F
16 4 64 F
17 4 35 F
18 4 53 F
19 4 1 F
20 4 66 F
21 4 2 M
22 4 2 F Rotavirus
23 4 31 F
24 4 55 F Enteropathogenic Escherichia coli
25 4 66 F

others' also found a strong preponderance (94.1%) of ST4
among Blastocystis-positive symptomatic individuals suffering
mainly from acute diarrhea. Studies on in vitro demonstrations
of the pathogenicity of ST4 are available and were recently
reviewed.!>!?

Unlike other subtypes common in humans, rodents appear
to constitute the main animal reservoir of ST4.® Thirteen
of the 19 ST4 sequences generated in this study were of
the “barcoding region” and of such high quality that they
were appropriate for alignment with reference sequences
from GenBank and subsequent phylogenetic analysis. These
13 sequences all segregated to one of two clades existing
within ST4 (Figure 1). In Figure 1, the two clades are sepa-
rated by only modest bootstrap support using phyloge-
netic analysis of 384 base pairs, however, analysis of some
of the reference sequences that are available in full length
(1.8 kbp) in GenBank showed strong support for the existence
of two clades (data not shown) within ST4. One clade con-
sists of sequences only from rodents, whereas the other clade
contains sequences from both rodents and humans, includ-
ing the sequences obtained in this study. Additional sampling
from animal and human hosts is needed to further investi-
gate and establish subdivision and cryptic host specificity
within ST4.

It is clear that these pilot data show only an association and
not necessarily causality. The analysis of molecular Blastocystis
data from different patient and control cohorts is mandatory in
attempts to investigate the potential pathogenicity of this para-
site, and future studies should continue to provide Blastocystis
ST and sequence type data from such investigations, pref-
erably as part of case-control studies. Furthermore, treat-
ment options for Blastocystis should be investigated, because
there is no consensus as to how to eradicate Blastocystis
infections.!®
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Ficure 1. Phylogenetic analysis of 13 sequences generated in the
study and ST4 reference sequences from GenBank; a ST3 sequence
(AB091234) was used as outlier. The evolutionary history was inferred
using the Neighbor-Joining method. The optimal tree with the sum
of branch length = 0.08200042 is shown. The percentage of replicate
trees in which the associated taxa clustered together in the boot-
strap test (1,000 replicates) is shown next to the branches. The tree is
drawn to scale, with branch lengths in the same units as those of the
evolutionary distances used to infer the phylogenetic tree. The evo-
lutionary distances were computed using the Maximum Composite
Likelihood method and are in the units of the number of base sub-
stitutions per site. The rate variation among sites was modeled with
a gamma distribution (shape parameter = 0.5). The differences in the
composition bias among sequences were considered in evolutionary
comparisons. All positions containing alignment gaps and missing data
were eliminated only in pairwise sequence comparisons (Pairwise
deletion option). There was a total of 384 positions in the final
dataset.
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