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smopolita —_

* Reportado en humanos, otros mamiferos (perro,
gato, cerdo, vaca, orangutan, chimpancé, macacos,
mandriles, [émures, cobayos, ratas y otros), aves
(gallinas, codornices, faisanes, pavos, gansos y patos,
entre otros) y reptiles

* Distribucidon co

* Su pleomorfismo y carecer de técnicas estandarizadas
han generado confusidn e interpretacion errénea de
los datos obtenidos y complica el Diagndstico
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Mecanismo de reproduccion
Ciclo de vida

Prevalencia por subtipos
Papel patogénico

 Datos epidemioldgicos, in vivo e in vitro indican que es
un patogeno

* Genotipos patdgenos y no-patégenos (variacién inter e
intra subtipos)
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* Reino Chromista
* Sub-reino Chromobiota

* Infra-reino Heterokonta (Stramenopiles) - protistos
“botanicos” heterdtrofos y autdtrofos.

* Sub-filo Opalinata
* C(Clase Blastocystea
* Blastocystis sp

Estudios filogenéticos usando genes homologos muestran
que, por distancia genética, Blastocystis sp. de humanos y
animales podria separarse en 12 0 mas especies
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Variacion entre regiones

Paises en desarrollo con mayor prevalencia - hasta
>607%

Paises desarrollados - hasta >20%
Asociado a:

* pobre higiene

* exposicion a animales

e consumo de agua o alimentos contaminados



— Japén (0.5 to 1%)
— USA

— 2.6% 1989

— 23% 2000

— 11% 2004

—Armenia 6.1%
—Medellin 41.8%
—Calarca 36.4%

Turistas en Nepal: 30%

\

Indonesia (60%)
Tailandia (0.19 a 45.2%)
Brasil (40.9%)

Cuba (38.5%)

Egipto (33.3%)

China (1.9 a 32.6%)
Venezuela (29,2%)
Argentina (27.2%)
Malasia (25-7%)
Turquia (1.04 a 18.3%)
Singapur (3.3%)
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* PCR-RFLP (ssrRNA) - (riboprints) - (ribodemes)
* PCR + secuenciacion didesoxi

* PCR + primers subtipo-especificos (STS)

* PCR-SSCP

* PCR con primers arbitrarios

* Cariotipificacidon



TABLE 3. Dustribution of Blastocystis subtypes infecting humans in different geographic regions

Subrype distribution (%)*

Country/region and wype of No. of positive
isolates (no. of infected Unknown/ isolares/iotal Reference
individuals studied) 1 2 3 4 & 7 mixed no. of isolates (% )"
Bangladesh (26) 1.7 — 923 — — — — NA 304
Guangxi, China (35) 371 — 40 — — 5.7 17.2 NA 294
Yunnan, China (78) 20.5 1.3 705 1.3 — — 6.5 NA 138
Denmark (29) 34 207 517 241 — — — NA 231
Denmark (28) 179 321 46.6 38 — — — NA 227
Egvpt (44) 182 — 54.5 — 18.2 9.1 — NA 105
Germany (166) 21 1 6 7 5 NA 3
Germany (12) 25 16.7 417 167 — — — 12/67 (17.9) 304
Greece (45) 20 133 60 22 22 22 — NA 147
Japan (55) 20 218 436 109 — 36 NA 113
Japan (50) 8 — 52 4 22 10 — 50/2,037 (2.45) 304
Pakistan (10) 20 — 70 — 10 — — NA 304
Singapore (9) 222 — 178 — — — — 0/276 (3.3) 291
Thailand (153) 90.2 — 4.6 — — 1.3 39 334/924 (36.1F n
Turkey (87) 92 138 759 — — 1.1 — NA 180
Turkey
Isolates from pediatric 216 196 529 — — — 59 517161 (31.7) 62
patients (51)
Isolates from adult 146 244 385 — — — 24 41/125 (32.8) 62
patients (41)

* —, subtyvpe not dewecied.
® NA, not available.

© Three hundred thirty-four Rliasiocysiis-positive samples were obtained by in vitro culre of siool specimens. Out of these 334 isolates, only 153 were amenable 1o

PCE amplification.

Subtipos 10 (primates y artiodactilos), 11 a 13 (animales de zooldgico)



Table 2 Subtype classification of human Blastocystis sp. isolates from different countries

References

Countries
isolates

No. of  Subtype classification® (% in parentheses)

1

4

Yoshikawa
et al. 2004
Li et al. 2007a

Yan et al. 2006
Li et al. 2007b

Stensvold et al.
2007a

Stensvold et al.
2006

Hussein et al.
2008

Clark 1997

Scicluna et al.
2006
Present study

Yoshikawa
et al. 2004
Béhm-Gloning
et al. 1997
Menounos
et al. 2007
Kaneda et al.
2001
Yoshikawa
et al. 2004
Yoshikawa
et al. 2004
Wong et al.
2008
Dogruman-Al
et al. 2008
Ozyurt et al.
2008
Total

Bangladesh 26
China 202°
China 40°
China 80°
Denmark 28
Denmark 29
Egypt 44
England 29
England 55
France 43"
Germany 12
Germany 171®
Greece 45
Japan 64
Japan 50
Pakistan 10
Singapore 9
Turkey 96*
Turkey 87

1,120

217

56 (27.7)
18 (45.0)
18 (22.5)
5 (17.9)

1 (3.4)
8 (18.2)

2 (6.9)
3 (5.4)

11 (25.6)
3 (25.0)

40 (23.4)
9 (20.0)
10 (15.6)
4 (8.0)
2 (20.0)
2 (22.2)
19 (19.8)

8(9.2)

221 (19.7)

2 3
0 24 (92.3)
11 (54) 125 (61.8)
0 19 (47.5)
2(2.5) 56 (70.0)
9(32.1) 13 (46.4)
6(20.7) 15(5L.7)
0 24 (54.5)
13.4)  22(759)
9(16.4) 22 (40.0)
4(9.3)  23(535)
2(16.7) 5 (4L7)
1(0.6) 118 (69.0)
6(133) 27 (60.0)
13 (20.3) 31 (484)
0 26 (52.0)
0 7 (70.0)
0 7 (77.8)
22(229) 55(57.3)
12(13.8) 66 (75.9)
98 (8.7) 685 (61.2)

0

1(0.5)
0

1(1.2)
1(3.6)

7 (24.1)
0

4(13.8)
17 (31.0)

4(9.3)
2 (16.7)

12 (7.0)
1(2.2)
7 (10.9)
2 (4.0)
0

0

0
1(L1)

60 (5.4)

=]

o o

0

1(0.5)
0
0
0

0

8 (18.2)

1(2.2)
0

11 (22.0)
1(10.0)
0

0

0

22 (2.0)

0

0
2 (5.0)
0
0

0
4(9.1)

0
1(1.8)

1(2.3)
0

0
1(22)
0

5 (10.0)
0

0

0

0

14 (1.2)

0 0
0 0 1(2.5)
0 0 3 (3.8)
0 0 0
0 0 0
0 0 0
0 0 0
3(54) 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 3 (4.7)
0 2(4.0) 0
0 0 0
0 0 0
0 0 0
0 0 0

3(0.3) 2(02) 15(1.3)
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* Modo de Transmision: Fecal-Oral
* Agua
* Alimentos
* Manos

* Sintomas: Dx Sintdmatico muy dificil por la
inespecificidad y el amplio de los Sx.
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TABLE 2. Diagnostic features of Blastocystis”

Stage or form Size (um) Presence of entral — No_of nuclei Area(s) of Description Reference(s)
Vacuolar 2-200 (usually 5-15)  Present 14 (usually 1-2)  Culture, feces  Central vacuole occupies 142, 233
T0-90% of cell vol;
occasionally, giant
cells with multiple
nuclei are seen
Granular 6.5-8 Present 1-4 Feces, culture Granules within central 233
vacuole
Multivacuolar 58 Present or absent 1-2 Feces, culture Rarely seen 233, 235
Avacuolar ~5 Absent 1-2 Intestine, feces  Rarely seen in feces 233, 235
Amoeboid 26-T8 Present or absent  1-2 Feces, culture Rarely reported; 65, 260, 326
conflicting information
on morphology
Cyst 3-10 Absent 1-4 Feces, culture Rarely seen in culture; 233, 309, 310

cyst wall present; may
be surrounded by a
fibrillar layer

“ Adapied from reference 233 with permission.



Vacuolar: 2 a 200 ym (media 4 a 15 um)












Sobreviven en agua un mes a 25° y 2 meses a 4°
Susceptibles a T° extremas y a los desinfectantes comunes






* El pequeho tamafo y su morfologf#ueden
deberse a variaciones en las cepas o son
estadios intermedios en el proceso de
formacion de los quistes o de su
desenquistamiento ot ol R
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+* Varios observados en cultivo
* Fision binaria observada ademas en materia fecal

* Algunos solo aceptan estd ultima como el mecanismo
de reproduccion de Blastocystis



Endodiogenia y Plasmotomia




Human
intestine

N7

External
environment
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* Mamiferos y cerdos: * Subtipo 1

* Primates y cerdos: * Subtipo 2

* Humanos: * Subtipo 3 (mas frecuente)
* Roedores: * Subtipo 4

* Ganadoy cerdos: * Subtipo s

* Aves: * Subtipos6y7

* Monos, faisanes y humanos: * Subtipo 8

* Humanos: * Subtipo 9

Subtipos 8 y 9 mas cerca de los subtipos 4 y 6, respectivamente



Table 3 Sampling of Blastocystis isolates from symptomatic and

Primates y cerdos: subtipo 2

Humanos: subtipo 3 (mas frecuente)
Sinto y Asintomatico

Roedores: subtipo 4 Sintomatico

Ganado y cerdos: subtipo 5

Aves: subtipos 6y 7 Sinto y Asintomatico
Subtipos 8 y 9 (cercanos a subtipos 4y 6,
respectivamente) Un caso de Sx conel 8

Table 1 Prevalence of B. hominis genotyping among human isolates

asymptomatic patients used in the statistical analysis
Individuals No. of isolates Subtype classification Total B. hominis isolates Subtype  Subtype Subtype  Subtype
1 2 3 4
1 2 3 4 7
No. % No. % No. % No. %
Symptomatic 19 4 4 9 2 0
Asymptomatic 12 3 0 6 2 44 8 182 4 9.1 24 545 8 18.2
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Curr Infect Dis Rep (2010) 12:28-35

29

Table 1 Pathogenicity of Blastocystis subtypes: a tentative list

Study Subtype Nonhuman hosts

Pathogenic characteristics

Stensvold et al. [2, 3], Eroglu et al. [5], 1
Hussein et al. [39¢]

Eroglu et al. [5]

2

Stensvold et al. [3], Eroglu et al. [5] @

Dominguez-Marquez et al. [4], Iguchi 4
[40], Puthia et al. [41e, 44]

5

6

Stensvold et al. [2, 3], Mirza [15+], 7
Puthia et al. [43]

8

9

Primates, pigs, cattle, birds

Mainly primates, occasionally
birds and pigs
Primates, pigs, cattle

Rodents

Pigs, cattle
Birds
Birds

Primates

None

Associated with symptomatic infections; pathologic
outcomes in experimentally-infected rats

Generally associated with asymptomatic infections

Generally associated with asymptomatic infections

Associated with symptomatic infections; exhibits cytopathic
effects in parasite-exposed tissue cultures; inflammatory
response in parasite-exposed tissue cultures and
experimentally infected rats

?

?

Associated with symptomatic infections; proteases
are putative virulence factors

l'?

?

?7—It 1s currently not possible to gauge the pathogenic potential of these subtypes, because of the imited number of studies
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# Sub-tipos 3y 1: SCI, EIC y diarrea cronica
* Sub-tipo 3: rash y urticaria
* Sub-tipo 2: urticaria

Table 1. Possible subtype contribution to Blastocystis pathogenicity.

Blastocystis sp. sublypes®

Studies/reports using genotype analysis [ref.]  Additional study/data 1 2 3 4 8
Kaneda et al. [15] P(V) P(V) P (V)

Yan et al. [19] P NP v

Hussein et al. [13] Animal study P NP V V
Dogruman-Al et al. [12] NP V

Tan et al. [18] NP NP P

Jones et al. [14] P P

Katsarou-Katsari et al. [16] Morphological study/therapeutic outcome Pathogenic variant

Stensvold et al. [17] Therapeutic outcome P

*Subtypes 5, 6, 7, 9, 10: no data available.
NP; potentially nonpathogenic; P, possible pathogenic; ref, reference; V, possibly variant: pathogenic and nonpathogenic strains within the same
subtype.



Italia: pacientes
sintomaticos

ST3 (471%)

ST2 (20.6%)

ST4 (17.7%) *Espafna
ST1(8.8%) **Tailandia
ST7 (2.9%) ***Japdn,
China, Egipto

ST8 (2.9%)

ST5

\

* Francia

# ST1(25.6%)
# ST2(9.3%)

* ST3(53,3%)
* ST4(9.3%)

# ST7(2.3%)

Es probable que 2-15% infecciones sean mixtas
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* Usualmente asintomaticos

+ Depende genotipo del parasito, carga parasitaria
y estado inmune del hospedero

* En sintomaticos: auto-limitada, dura entre 1y 14
dias

Parasitol Res (2008) 102:853-860 857

Table 3 B. hominis genotypes and pathological degree in symptomatic and asymptomatic infected rats, x>=62.33, likelihood ratio=73.75, P<0.000

Degree Subtype 1  Subtype 2 Subtype 3 symptomatic ~ Subtype 3 asymptomatic  Subtype 4 symptomatic =~ Subtype 4 asymptomatic

Mild 0 4 0 8 0 4
Moderate 0 0 8 0 4 0
Severe 8 0 8 0 0 0




Dolor abdominal/cdlicos

* Prurito perianal (picazdn) Distencion
* Exceso de flatulencia Urticaria
* Leucocitos fecales Eosinofilia

* Pérdida de peso

Diarrea cronica leve o gastroenteritis aguda

Corrisis alcohdlica y hepatitis B cronica

Proctosigmoidoitis hemorragica (VIH) y artritis séptica (artritis reumatoidea)



Table 1

Intestinal protozoa associated with chronic diarrhoea and Irritable bowel syndrome-like symptoms

——

Species

Global distribution

Diagnosis

Clinical symptoms

Duration and other information

Balantidium coli

Blastocystis hominis

Cryptosporidium parvum

Cyclospora cayetanensis

Dientamoeba fragilis

Entamoeba histolytica

Giardia intestinalis

Isospora belli

Developing regions particularly
warm and temperate climates,
rare in developed regions

Worldwide

Worldwide

Mainly developing regions

Worldwide

Mainly developing regions, rare
in developed Western Counties

Worldwide

Mainly tropical developing
regions, rare in developed
countries

Wet preparations, concentrates
and/or permanent stains

Wet preparation, permanent
stain, culture techniques

Modified acid fast stain, multiple
specimens

Modified acid fast stain, multiple
specimens

Permanent stain — fixation of
faecal material essential to
prevent degeneration of
trophozoites, multiple specimens

Permanent stain, multiple
specimens

Permanent stain, multiple
specimens

Wet prep on fresh faecal material
or from concentrated material;
oocysts easily overlooked,
multiple specimens

Asymptomatic, diarrhoea or
dysentry

Controversial cause of diarrhoea

Diarrhoea, abdominal cramps,
nausea, 5-10 bowel movements,
often self-limiting

Similar to C. parvum

Diarrhoea, abdominal pain, and
nausea

Asymptomatic, diarrhoea, colitis,
dysentery

Asymptomatic, diarrhoea

Diarrhoea, which may last for
long periods, weight loss,
abdominal colic, with 6-10 bowel
movements per day

Diarrhoea may persist for weeks
to months

Asymptomatic carriage, acute
diarrhoea chronic infections
(weeks-months)

Dependant on immune status,
chronic infections seen in
immunosuppressed

Self-limiting (3-4 days) or
intermittent (2-3 weeks)
Immunosuppressed patients =12
weeks

Days to years, chronic infection
common

Weeks, years, chronic infections
reported

Acute infection is often followed
by a subacute or chronic phase

Chronic infections can develop
(mainly in the
immunosuppressed); oocysts can
be shed for several months to
years
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* (Cada vez hay mas reportes

* Propension a ser colonizados por Blastocystis

* Mayor carga parasitaria

« Aislado con mayor frecuencia en ptes con SCl que en
controles

* Seroldgicamente:

* mayor nivel de IgG2 vs. Blastocystis en SCI positivos,
comparados con controles

* Positivos y negativos para Blastocystis en heces

Paquistan: SCl con ST1
Turquia: SCly EIC con ST3



\

Neurolégicas: Fatiga, Depresion, cefalea

Lesiones cutdneas: urticaria crénica, aguda (asociada
a formas ameboides del subtipo 3) y tardia por
presion, Prurito palmoplantar

Inflamatorias: Rash cutaneo, dolor articular

Angioedema



* No invasivo
* No toxinas

* Invitro:

* Modulacionde la Rl -
produccion de IL-8

* Efecto apoptdtico por
contacto
* Cisteiny aspartil
proteasas que degradan
IgA (subtipos 7y 4)

Potencial patdgeno emergente

\

* Casosy controles

* Tratamiento = mejoriay

erradicacion

* Metronidazol
* 35 0f 40 (88%) con Tx

* Curacion clinical y
negativos
parasitologicamente

* Un caso sin Tx (3%)
* Nitazoxanida
* TMP-SMX



TABLE 4. Studies of treatment and outcome of symptomatic individuals harboring Blastocystis as the sole identified pathogen

Outcome
Duration
between No. of patients with
Study type Drug administered, dosage” treatment No. of patients with total parasite Description Reference
and clinical  clinical cure/total no. eradication/total
evaluation of patients (%) number of patients
(%)
Placebo controlled, Metronidazole,1.5 g single 1 mo Drug, 35/40 (88); Drug, 32/40 (80); Excluded Clostridium 165
single blind dose/day for 10 days placebo, 5/36 (14) placebo, 1/36 (3) difficile toxin, pathogenic
parasites, bacteria,
viruses, and
noninfectious causes;
follow-up at 6 mo
suggested parasitological
relapses
6 mo Drug, 30/40 (75); Drug, 19/40 (48);
placebo, 12/36 (33) placebo, 5/36 (14)
Placebo controlled, Nitazoxanide, 500 mg bid 7 days Drug, 36/42 (86); Drug, 36/42 (86); Excluded parasitic and 205
double blind, for 3 days placebo, 16/42 (38) placebo, 5/42 (12) bacterial but not viral
randomized causes of diarrhea
University-based survey 177
Adults 320 mg TMP and 1,600 mg T days 8/15 (33)° 14/15 (93) Excluded parasitic and
SMX daily in two equal bacterial but not viral
doses for 7 days causes of diarrhea
Children 6 mg/kg TMP and 30 mg'kg 7 days 31/38 (82) 36/38 (95)
SMX daily in two equal
doses for 7 days
University-based survey ~ Metronidazole® 14 days 36/41 (88) 39/41 (95) Excluded parasitic and 116

bacterial but not viral
causes of diarrhea

“ bid, twice a day.

b Six out of 15 individuals in this group showed decreases in symptoms; collectively, 14 out of 15 individuals were cured or experienced alleviation of symptoms.
¢ Information on the dose for metronidazole was not included in that study.



* Ratas \
i

* Aislados de pacientes
sintomatico — patologia
severa

10 2 100 quistes daninicio a
infeccidn
* Aislados de asintomaticos —

patologia leve

* Subtipo 1: patégeno * Diarrea

* Subtipos 3y 4: patégenosy ¢ Hiperemia cecal

no patdogenos ., , .
patog » Inflamacidn coldnica

* Pollos o
* Desprendimiento de
* Ratones
mucosa
* Cobayos

Mortalidad en ratas (ST1)



Ig A proteolysis

®
N / o) @ Host cell
( Cysteine ® ® apoptosis
\\>L proteases Proteases?
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Barrier disruption

NF-kB mediated cytokine production
(IL-8, GM-CSF etc.) Células inflamatorias

FIG. 8. Model for pathogenesis of Blastocystis spp. Blastocystis infection may result in a variety of pathological outcomes such as secretory IgA
degradation, barrier function compromise, host cell apoptosis, and induction of proinflammatory cytokines. IgA degradation and barrier disruption
may promote the growth and invasion of neighboring pathogens. GM-CSF, granulocyte-macrophage colony-stimulating factor. (Adapted from
reference 251 with permission from Taylor and Francis.)




* Cultivo de corto término (24 a
72 horas)

* Cultivo Xénico o monoxénico
* Jones

*  Solucidn de Locke-huevo-suero
de caballo (Boeck y Drbohlav)

* Agar difasico
* Medio de Robinson
+*  Cultivo axénico

* Medio Dulbecco modif. Por
Iscove

*  Medium esencial minimo

* Medio bifasico de huevo y sin
de Locke

o

6a23h

50 h para los de origen
aviar

4 dias a 2 semanas para
medio solido

Axenizacién (estudios
molecularesy
bioquimicos) - de 3
semanas a meses
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* Aislados de ptes * Aislados de ptes
asintomaticos sintomaticos
* Menor rango de tamafno * Mayor rango de tamafo
* Abundantes formas * Abundantes formas
granularres ameboides
* Tiempo de duplicacion * Multiplicacion mas lenta

menor



# Tricromica y Hematoxilina
Férrica (Giemsa)

* Seriado en salina y lugol

* Gradiente de densidad
Ficoll

* Formol — éter



——

Tinta China: capsula,
8 um

Forma vacuolada
encapsulada, tamafno
12 pym.




* ELISA e lFA -1
* Titulos altos asociados a

cuadro clinico

No recomendado por
variacion antigenica

* PCR

PCR - secuenciacion
didesoxi

Anidada para regiones
intragénicas
PCR-RFLP - ssu-rDNA

gG e IgA B

DOT-ELISA
Pirosecuenciacion de alto
rendimiento

RAPD - STS

PCR-SSCP

PCR en tiempo real

Informar
* Blastocystis spp
* Blastocystis spp subtipo n
* [carga parasitaria
* >5 parasitos/campo 400X 0 1000X]



TABLE 5. Treatment options and regimens for Blastocysiis infections

Drug Dosage® Side effects Reference(s)
Metronidazole T30 mg tid for 10 days Metallic taste, transient nausea a0, 115, 161
Adult 500 mg tid for 10 days 140, 267

1.5-g single dose/day for 10 days 39, 165
Pediatric 15 mg'kg/day for 7 days 307
20-30 mg/kg/day for 10 days 175
TMP-SMX
Adult 320 mg TMP and 1,600 mg SMX daily in 2 equal Hives, lack or loss of appetite, 177
doses for 7 days nausea, skin rash, vomiting
Pediatric 6 mg/kg TMP and 30 mg'kg SMX daily in 2 equal 177
doses for 7 days
Nitazoxanide 205
Adult 500 mg bid for 3 days Yellowish urine, abdominal
pain, headache, nausea
Pediatric
1-3yr 100 mg bid for 3 days
411 yr 200 mg bid for 3 days
Paromomycin 25 mg/kg tid for 10 days Nausea, abdominal cramps, 278
diarrhea
Paromomycin-metronidazole 1000 mg paromomycin bid for 10 days and 750 mg 184

combination

metronidazole tid for 10 days

“ 1id, three tdmes a day; bid, twice a day.

Emetina, arsenicales Stovarsol (acetarsona) y Narsonal
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