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Abstract: Extra-enteric infections by Blastocystis spp. have rarely been documented. Here, we report a case of extra-enteric
blastocystosis in a patient with minimal cervicitis symptoms. A 47-year-old Hispanic female patient was attended in a pri-
mary health centre in Michoacan state, Mexico, for her routine gynaecological medical examination. As only symptom,
she referred to a slight vaginal itching. The presence of several vacuolar-stages of Blastocystis spp. were identified by Pa-
panicolaou staining; molecular identification was attempted by culture-PCR sequencing of a region of 18S gene from cer-
vical and faecal samples obtained 2 months after cytological examination, even when patient declared that she tried self-
medicating with vaginal ovules. Blastocystis ST1 was identified only in the faecal sample. The presence of Blastocystis
spp. in the cervix of a patient with scarce symptomatology, demonstrates the extraordinary flexibility of this microorgan-

ism to adapt to new environments and niches.
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INTRODUCTION

Blastocystis is a widespread intestinal eukaryote identified in
human beings and several animals; its prevalence in humans
ranges from 10% in developed countries to>60% in develop-
ing ones. Four stages are presently recognized in Blastocystis:
vacuolar, also named “central body”; granular; amoeboid; and
cyst. Furthermore, 17 ribosomal lineages, known as subtypes
(STs), have been described based on genotyping of the small-
subunit ribosomal RNA (18S rRNA) gene [1,2]. The clinical
relevance of Blastocystis is still uncertain and even controversial.
While some epidemiological and molecular data support a
potential pathogenic role for this microorganism as an aetio-
logical agent of dermatological and intestinal disorders [3-5],
other studies indicate that Blastocystis is more commonly
found in healthy individuals than in patients with gastrointes-
tinal disorders [6,7]. The female genital tract can harbour a
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variety of viral, bacterial, fungal and parasitic organisms. Bacte-
rial cervicitis is the most common cause of these female genital
tract infections, followed by viral and fungal cervicitis; however,
only rare reports of cervix infections by intestinal protozoa
have been described [8]. In present study, we report the pres-
ence of Blastocystis spp. colonizing in the cervix of a patient
with scarce symptomatology.

CASE RECORD

This study was carried out in accordance with the recom-
mendations of the guidelines of the Helsinki Declaration, and
the Fthics and Research Committees of the General Hospital
“Dr. Manuel Gea Gonzalez” approved the protocol (approval
No. 12-77-2018). Written informed consent was obtained
from the patient. A 47-year-old Hispanic female patient with a
weight of 51 kg and height of 1.6 m, she lives in a small rural
village from the Michoacan state, Mexico (latitude: 19°23"27";
longitude: 101°6339"), this community is placed inside an area
with high poverty and difficult access [9]. Patient was attended
in a primary health centre for her routine gynaecological med-
ical examination. She was married with 4 children and her
past medical history revealed unremarkable findings for
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chronic and hereditable diseases such as hypertension, type 2
diabetes mellitus, and Tb, HIV, and HPV infections (last, can
be a relevant cause of cervicitis). The patient has elementary
school and reported a complete vaccination scheme. During
the medical interview, she denied addictions such as smoking,
alcoholism and drugs. Regarding gynaecological information
her menarche was at 16 years old with regular menstruation
every 28 days, and she was currently without an active sex life.
Initially, the patient did not report any symptoms; however,
she later referred to a slight vaginal itching that began 2
months before the medical interview. A sample for cervical
smear and cytological examination was obtained; during sam-
pling, the posterior cervix exhibited slight inflammation with
redness and abundant transparent secretion; no treatment was

indicated to the patient. The cytological examination was per-
formed by Papanicolaou stain (Pap) according to procedures
stated in the Mexican guideline NOM-014-SSA2-1994, report-
ing non-specific inflammatory alteration with the absence of
cells from the transformation zone. Interestingly, during the
microscopic examination, several rounded cells, with a large
central vacuole and a discrete peripheral cytoplasm with
granule-like organelles located within thickened cytoplasmic
regions, resembling Blastocystis spp. were observed (Fig. 1), even
some of them were in cell division (Fig. 2).

The availability to contact the patient was low due to her resi-
dence place with communications shortage, almost 2 months
after cytological examination, the patient was requested for

new cervical and faecal samples. During the second clinical inter-
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Fig. 1. Papanicolaou staining. (A) Magnification at 10x, arrows point to many Blastocystis cells. Barr, 50 pm. (B, C) Magnification at
40x, vacuolar stages of Blastocystis spp. Some typically superficial and intermediate squamous intraepithelial cells are also shown (*).

Barr, 10 pm.

Fig. 2. Collage of different fields of Papanicolaou staining, highlighting several Blastocystis cells. (A, B) Cell division of Blastocystis vacuo-
lar stages. (C-F) Some typically vacuolar stages of Blastocystis are shown. Magnification at 40 x . Barr, 20 pm for (A-C) and 10 pm for (D-F).



view, the patient did not refer any symptom but revealed that
she tried self-medicating with vaginal tablets after first medical
interview, though she could not remember the dose or name
of the administered drug; cervical and faecal samples were
placed in Blastocystis egg medium (ATCC 1671 medium) and
sent to the laboratory; then, they were submitted to culture in
vitro under anaerobic conditions using GasPak Jar at 37°C. To
rule out the presence of an intestinal fissure with drainage to
the womb, an aliquot of the cervical sample was cultured in
Chocolate agar, Columbia agar with 5% Sheep Blood, MacCo-
nkey agar, Gardnerella agar and CHROMID® Candida agar
plates; subsequently, some colonies were submitted to analysis
by Vitek-MS MALDI-TOF technology (BioMérieux, Marcy
|'Etoile, France).

After 72 hr of culture, the sediments of cervical and faecal
samples were processed to obtain DNA using a ZR Faecal DNA
MiniPrep kit (Zymo Research, Irvine, California, USA) according
to the manufacturer’s protocol. Subtype identification was ini-
tially performed according to Santin et al. [10]. In addition, ST
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identification using the Pap smear was also attempted by PCR-
sequencing [11,12]. Amplicons were purified and sequenced in
both directions by a commercial supplier. All sequences were
subjected to a BLAST search of the GenBank database; multiple
alignments were performed using the MUSCLE tool from the
MEGA Program [13]. Phylogenetic reconstruction was inferred by
Kimura’s-2-parameter distance estimates [14], on the sequences
obtained in the present study as well as those available in Gen-
Bank for 18S rRNA gene of Blastocystis ST1 to ST17. Bootstrap
values were calculated by the analysis of 1,400 replicates from
the neighbour-joining tree. During microscopic examination
of Blastocystis, culture of both samples did not allow for the
identification of parasitic structures. Only PCR for the faecal
sample yielded an amplicon with a high identity to ST1
(99.6%; compared with the reference strain Nand II of Blasto-
cystis ST1, with accession number LXWW01000578), and the
sequence was submitted to GenBank (accession number,
MK932720); similarly, the phylogenetic tree located the sam-
ple in the clade for ST1 (Fig. 3). The microbiological cultures
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Fig. 3. Neighbour-joining tree, inferred by distance-based analysis of 18S gene partial sequence of Blastocystis spp, using Kimura’s-2-
parameter distance estimates. Sequences of Blastocystis subtypes (ST1-ST17) used for comparison were from GenBank database. *mean
the sequence obtained from contig position from 92554 to 929983 by the reference strain ATCC 50177/Nand II. Scale bar shows 0.02 sub-
stitutions (corrected) per base pair. Shaded square indicates sequence obtained in the present study. Numbers in nodes mean the boot-

strap values.
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for the cervical sample showed several colonies of Lactobacillus
spp. and few colony-forming unit of Candida glabrata.

DISCUSSION

There are few cases of extra-enteric Blastocystosis in humans,
one of which was a 29-year-old woman from Jamaica with
rheumatoid arthritis taking prednisone. Several vacuolar forms
of Blastocystis were found in synovial fluid from her left knee
[15]. A 63-year-old man from Taiwan showed a large abscess
in the right lobe of the liver that, during CT-guided percuta-
neous drainage, yielded chocolate-like pus, and the stained
smear revealed the presence of vacuolar cells of Blastocystis [16].
Similarly, a Russian 64-year-old female patient developed a
liver abscess with typical amoeboid and vacuolar stages of
Blastocystis spp., some of them in the process of division [17].
In another report, the presence of Blastocystis vacuolar-like
stage in a peritoneal fluid sample from a 46-year-old Hispanic
woman with invasive, poorly differentiated adenocarcinoma
and associated bowel perforation was documented |18]. Also,
in a Brazilian 22-year-old female patient who presented splenic
cysts, the cyst fluid analysis demonstrated numerous vacuolar-
stage

Blastocystis spp. cells, and PCR-sequencing analyses con-
firmed the presence of ST3 of this microorganism [19]. During
a review, performed by Zierdt [20], he referred that Wolynska
and Soroczan [21] examined 312 Polish peasant women for
vaginal parasites. They reported Blastocystis with “various grades
of invasion” in 47 women (11.5%), in 16 of them this micro-
organism was found in the rectal area, in 22 cases in the vagi-
na only, and in 9 cases in both rectal and vaginal areas. The
women had vaginitis and cervical erosion. The authors attrib-
uted the disease to poor personal hygiene. Interestingly, in all
previous reports and in the present study, the vacuolar stage
has been clearly identified; this form is the most frequently
observed in laboratory culture and in stool samples [1,20,22],
suggesting that this is the most feasible stage, for colonization
of this microorganism. Due to patient used vaginal ovules, the
culture and PCR for the cervical samples were negative, these
products can be acquired without a medical prescription in
Mexico, mainly those commercial ovules containing metroni-
dazole.

On the other hand, during Pap smear, yeasts were not iden-
tified, because the sensitivity of this technique for diagnosis of
Candida is low (25-52%), but with high specificity (>89%)

[23,24] meaning that those cases in which yeasts are identi-
fied, are not misdiagnosed as another pathogen. In addition,
the presence of C. glabrata as an opportunistic pathogen, with-
out evident symptoms, suggests that the patient was immuno-
competent [25]. In addition, due to the patient only exhibited
minimal cervicitis symptoms and there are technical limita-
tions in many of the local primary health centres in Mexico,
mainly to develop molecular assays; the diagnosis of Chlamydia
trachomatis, Mycoplasma genitalium, HSV type 2, EBV, or CMV
was not made.

The patient was carried out of Blastocystis ST1, this is a com-
mon subtype in Mexico and South America [26-28]. It has
been reported that ST1 can colonize the enteric tract of several
animals, including birds, pigs, cows, dogs, rats and non-hu-
man primates [29,30]. A recent study showed that ST1 exhibits
a generalist profile with minimal differentiation between para-
site populations, as well as substantial gene flow between them,
suggesting that there are a single ST'1 metapopulation i.e, ST1
is an ensemble of highly interacting populations between and
within them [30].

It is not clear how Blastocystis reached to the cervix because
the patient referred did not to have an active sex life and did
not exhibit immunocompromise or a chronic infection; there
was also no evidence of an intestinal fissure that could drain
stool into the womb. According to findings reported by
Wolynska and Soroczan [21], an anal-genital transmission
during incorrect cleaning of the genital area could have been
carried out in our patient; besides, the stool culture and PCR
data targeting Blastocystis in this patient can be helpful to sug-
gest the anal-genital transmission. In conclusion, although the
reports of extra-enteric Blastocystosis are scarce, this case as a
few others, demonstrates the extraordinary flexibility of Blasto-
cystis spp.to adapt to new environments and niches.
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