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ﬁ Intestinal worms may affect severity of
| coronavirus
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Effect of co-infection with parasites on severity of COVID-19

Teklay Gebrecherkos; Zekarias Gessesse; Yazezew Kebede; Atsbeha
Gebreegzabher; Geremew Tassew; Mahmud Abdulkader; Hiluf Ebuy;
Abraham Desta; Atakilti Hailu; Vanessa Harris; Tobias Rinke de Wit;
Dawit Wolday.
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Guatemalan Children With
Soil-Transmitted Helminth Infections
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mfmuﬁjﬂammmm%ﬂﬁgmﬂ: Disseminated Strongyloidiasis in a
Patient with COVID-19 (Ecuador)

(A) First-stage
rhabditiform larva (300 um
in length) of Strongyloides
on sputum Gram stain.

(B) Serpiginous tracks seen
\ on the sputum culture
chocolate agar plate.

e ——

. (C) Strongyloides larva
(280 pm in length) on an
£+ iodine-stained wet mount
"M of sputum with prominent

9 genital primordium
""" (D) and rhabditoid
"0 4 esophagus with short
_ “ buccal canal (E)
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Strongyloides infect humans

2 species
S. stercoralis
S. fuelleborni
Strongyloides stercoralis

males 0.9 mm, females 2.0 to 2.5 mm

Strongylos=nau
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+eldos=Aa19AadnNU IO

stercus (“ya”) +

alis (MauAnmN)




Strongyloides stercoralis

Strongyloides stercoralis

Free-Living Cycle Parasitic Cycle

The filariform larvae migrate by various
pathways to the small intestine where they
become adults.

o Infective filariform larvae
penetrate the intact skin of
the definitive host.

Rhabditiform
larvae develop
into filariform (L3)

{arvae: Parasitic adult
female in small
s intestine
Rhabditiform Autoinfection:
larvae hatch from Rhabditiform larvae in
embryonated eggs.

large intestine become
filariform, penetrate
intestinal mucosa (or
Dogs may also serve as perianal skin) and
definitive hosts. migrate to other

\

A organs.
@) ‘
Z) .
¥ ~
© togs are produced ~ /4
by fertilized
female worms. o Eggs deposited in intestinal mucosa.
o 4 Rhabditiform larvae hatch and migrate

tointestinal lumen.
Rhabditiform larvae
in the intestine are
excreted in stool.

e Development
into free-living @,\ Infective stage

ODPDX adult worms.
ﬁ Diagnostic stage

Tsanensansoadanes (Strongyloidiasis)

Strongyloides fuelleborni

Strongyloides fuelleborni

Free-Living Cycle Parasitic Cycle

@ Infective filariform larvae
penetrate the intact skin of

the small intestine where they become adults.
the definitive host.

o Rhabditiform
larvae develop
into filariform (L3)
larvae.

intestine

o Females produce eggs;
rhabditiform larvae hatch.

Parasitic female
produces eggs
via parthenogenesis.

Monkeys and apes
are the primary
definitive hosts.

&\ Infective stage

Development to
free living adults.

6ODPDx

@ Rhabditiform larvae

hatch in environment. o Eggs containing rhabditiform

5 larvae passed in feces.

The filariform larvae migrate by various pathways to

o Parasitic adult
female in small

4 Diagnostic stage



Historical Accol
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* 1876 Larvae and strongyloidiasis were
both discovered by Louis Alexis Normand

* 1883 German parasitologist Karl Georg
Friedrich Rudolf Leuckart discovered the
alternation of generations involving
parasitic and free-living phases

+ discovery that infection occurred through
the skin was made by Belgian physician
Paul Van Durme

*  Friedrich Fulleborn described the
phenomenon of autoinfection

»  For over half a century, S. stercoralis
received little attention until prisoners of
war who had acquired their infections in
the Far East inthe 1940s revealed
disseminated infections in
immunosuppressed patients

Normand a41% Arthur Réné Jean Baptiste Bavay ianifasaagunin Tssnerunaniiisiae lugas
. @ 1 o Y = 1 = Y 1 v d .
Kreis wudai1ugilae 1932 gudulag Faust 1933 miniun lifilaswudnae uwswus hilimswauwus (parthenogenesis)
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1.2.2 WGO cascades for the diagnosis of
strongyloidiasis

Table1 Cascade options for diagnosing strongyloidiasis

Resource level  Cascade of diagnostic options

Gold standard 126 anti-Strangyloides serology plus one fecal test: Baermann or PCR
Medium resources 186G anti- Strongyloides serology plus one fecal test: 5T

Low resources One fecal test: 575

PCR, polymerase chain reaction; 3T5, spontaneus tube sedimentation.
.8, For confirmation of eradication after treatment a negative fecal test plus a reduction in the serology titer is
required. Refinements of PCR diagnosis are still evolving.



@ 1.2.3 Cascade for the management of
strongyloidiasis

-

« For the strongyloidiasis treatment cascade, there is
only really one option, which is single-dose ivermectin,
irrespective of the local resource level. In case of
treatment failure and in view of the lack of evidence

for alternative treatments, we recommend repeating
the ivermectin course over 2 days.

Table2 Cascade with resource-sensitive options for managing strongyloidiasis

Resource level Cascade of therapeutic options
Gold standard Single-dose jvermectin
Medium resources Single-dose ivermectin

Low resources Single-dose jvermectin




N
= -
< :

3TN
Bl

9
-

;3* 2. Introduction

« Human two species Strongyloides. Of these,

S. stercoralis; S. fuelleborniis found sporadically in
Africa and Papua New Guinea.

« The adult male worm is found only in the soil, not
found in the human host.

« The adult female worm is very small and almost

transparent. 2.2-2.5 mm, a diameter of 50 um, and it
lives in human small bowel.

« Infective larvae can replicate in the contaminated soil
and infect exposed individuals.

Genomic studies on Strongyloides stercoralis in northern and western Thailand 2020
K Aupalee 1, Adulsak Wijit 2, K Singphai 3, C.Rddelsperger 4, S. Zhou 5 6, Atiporn Saeung 7, Adrian Streit
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Highest Prevalence rate o
Strongyloides stercoralis

[ ] Ne data or unknown
0-10%

I 10-20%

I 20-30%

B 30-40% 250 2, ; ; .
[ Seee— ]
I 40-50% 5 -

Fig. 5 The highest prevalence rates of strongyloidiasis. Source: Puthiyakunnon et al., PLaS Neglected
Tropical Diseases 2014;8:e3018 [15].

Important notes: Australia, like other developed countries, is known to have Strongyloides “hot spots”
that are not shown on this map (notably some migrants from endemic regions have it, but it is also
endemic in some Aboriginal populations in the north of Australia) [13,16]).

The figure illustrates how poor the data are. It is implausible that Strongyloides is absent from most of
Africa and Asia. Other studies could have been cited that include evidence that Strongyloides infection
i widespread. It is equally implausible that some countries shown have population-wide prevalences
higher than 50%; the possibility of selection bias should be considered.




Migrant infections may occur in any country and may
represent a potential global hazard.

Estimated prevalence

[ I NoData
[Jo-10%
[ 11-20%
I 21 - -
-,M . oo T

7 Fig.7 Prevalence of strongyloidiasis in Latin America. Source: Buonfrate et al., Epidemiology and
Infection 2015;143:452-60 [18].

Fig. 6 Estimated prevalence of S. stercoralis in South-East Asia. Source: $char et al., Acta Tropica
2016;159:227-38 [17].

Fig.8 Prevalence of S. stercoralis in refugees and migrants by country. Source: Schar et al., PLoS
Neglected Tropical Diseases 2013;7:e2288 [14].




s
. Table3 World Health Organization (WHO) key facts on strongyloidiasis

v An estimated 370 million people are infected worldwide [2] (see also section 2.5); precise data
on prevalence are unknown in countries where it is endemic.

* |nfection is acquired through direct contact with contaminated soil during agricultural, domestic,
and recreational activities; autoinfection can occur.

o Like other soil-transmitted helminthiases, the risk of infection is associated with poor hygiene,
making children especially vulnerable to infection.

* Strongyloidiasis is frequently underdiagnosed, because many cases are asymptomatic;
mareover, commonly used diagnostic methods lack sensitivity.

» Without appropriate therapy, the infection does not resolve and may persist for life.
 |nfection may be severe and even life-threatening in cases of immunodeficiency.
» No public health strategies for controlling the disease have been developed at the global level.

* In April 2017, ivermectin was added to the WHO essential drug list, with strongyloidiasis as an
indication.

Source: http:/fwww whoint/intestinal_worms/epidemiology/strongyloidiasis/en/.
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Table 4 5. stercoralis infection types—terminology explained

Strongyloidiasis pathways of infection

Autainfection A mostly asymptomatic process that enables the parasite to survive
indefinitely in the human host

Hyperinfection A process of intense autoinfection; the phase in which third-stage larvae can
be found in fresh stools

Disseminated The outcome of hyperinfection; larvae can be found anywhere, including in
infection the sputum, urine, and gastric juice



. | Strongyloides stercorallis
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1. Autoinfection life cycle

2. Parasitic life cycle (Direct)
Homogonic

3. Free-living life cycle (Indirect)
Heterogonic



2.2 Pathophysiology
Strongyloides stercoralis has a unique and complex life cycle

A/Egg.depoﬂledmhm&ulm

hatch, and migrate to lumen.
in the intestine are

excreted in stool.

BAFER  HEALYHIER - mEOsLE"

Fig.4 The life cycle of Strongyloides stercoralis. Source: Centers for Disease Control and Prevention
[12].
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Rhabditiform Comparison
Filariform (L3) Stage Comparison o
)|
I
> ey b
100 ym
Fig.2 The rhabditiform larva of 5. stercoralis, which may be mistaken for that of the hookworm.

Source: Pidchayathanakorn (2015), www.slideshare.net [4].



2.4 Risk factors and special groups at risk of infection
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ﬁ\ 2.5 Risk factors and special groups at risk for disseminated infection
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_.Q\ 2.6 Strongyloidiasis and immunosuppressed
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2.7 Mortality and morbidity
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2.Chronic strongyloidiasis
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Smith JD, 1976

4 weeks earlier is visible. Source: Smith et al., Archives of Dermatology 1976;112:1161-3 [21].



Pruritic Larva Currens from Strongyloides
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3.Hyperinfection syndrome uaz disseminated
strongyloidiasis
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Strongyloidiasis Hyperinfection:

Strongyloides stercoralis

Hyper-Infection:
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Donor-derived Strongyloides stercoralis hyperinfection
syndrome after simultaneous kidney/pancreas transplantation
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Strongyloides stercoralis
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A 29-year-old Filipino male, who had been living in Saudi Arabia

« CT scan of the
chest scout film,
showing bilateral
midzonal and
basal
reticulonodular
Infiltrates
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Case Report: Disseminated Strongyloides Infection: Plasma and
Postmortem Analysis Australia a27-year-old man
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mfmuﬁjﬂammmm%ﬂﬁgmﬂ: Disseminated Strongyloidiasis in a
Patient with COVID-19 (Ecuador)

(A) First-stage
rhabditiform larva (300 um
in length) of Strongyloides
on sputum Gram stain.

(B) Serpiginous tracks seen
\ on the sputum culture
chocolate agar plate.

e ——

. (C) Strongyloides larva
(280 pm in length) on an
£+ iodine-stained wet mount
"M of sputum with prominent

9 genital primordium
""" (D) and rhabditoid
"0 4 esophagus with short
_ “ buccal canal (E)
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Case Report: A serious pulmonary infection secondary to
disseminated Strongyloidiasis in a patient (China)

Sputum showing larvae
of strongyloides stercoralis (x4}

A A
ﬂ@ﬂ@]ﬂl%ﬁ)gulliﬂ

(a) Chest X-ray showing right
lung a relatively small amount
of strip-shaped and high
density image. (b) 8 days
later, chest X-ray showing
bilateral diffuse infiltration.
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Baermann concentration,
Horadi-Mori

Filter paper culture

Quantitative acetate concentration
technique (FECT)

e Nutrient agar plate cultures s¢lvinylaasvu



4.1 Stool tests

« Several methods are used to identify larvae in stool by
microscopy:

» Microscopy after concentration

« Baermann funnel technique (ﬁm‘ﬂufﬁmmgm)
* Formalin—ether concentration technique (FECT)
« Microscopy after culture
« Harada—Mori filter paper culture
« Koga agar plate culture
* Direct microscopy

« Use of a dissecting microscope to visualize larvae on agar
plates

* Direct smear of feces in saline-Lugol iodine stain
« The use of these methods depends on local resource

availability and especially the expertise of the
microscopist.



Stool analyses for Strongyloides using the Baermann funnel technique and Koga
agar culture method are the best fecal diagnostic methods for field settings today.
These methods detect the parasite with greater sensitivity than other fecal
methods.

Table 7 Stool tests for strongyloidiasis

Individual diagnosis and
Fecal tests screening Assessment of cure

Spontaneous tube Suitahle for basic laboratories in Unsuitable
sedimentation (5TS]  endemic areas; conflicting results
on sensitivity

Formalin—ether Unsuitable (suboptimal Unsuitable
concentration sensitivity)
technigue (FECT)

Baermann funnel Up to now the most accurate Suitable, but will tend to overestimate
technigue, Koga agar fecal tests, but do not exclude cure rate if used alone
plate culture (APC) infection if negative;
cumbersome, not routinely
performed
Polymerase chain Good, potentially cost-effective, Many laboratories now have validated
reaction (PCR], real- allow simultaneous detection of in-house tests that are routinely used
time PCR (RT-PCR] multiple pathogens; low (in conjunction with other methods).
sensitivity for light infections May become reference fecal tests for
according to some studies inclusion in trials and cure monitoring

Source: Buonfrate et al., Clinical Microbiology and Infection 2015;21:543-52 [23].



PCR finuaTiud uads li'ldinasgiu fanunsmameinuanu 'l

« PCRis promising, but not yet standardized; there are

concerns about the sensitivity of PCR, as it varies
across different studies.

Anamnart et al. tested stimulation of excretion of S.
stercoralis larvae in stool by oral administration of a
single dose of 400 mg albendazole and suggested
that the application of albendazole plus the modified
formalin—ether concentration technique (MFECT)
could be used in patients with suspected
asymptomatic strongyloidiasis—including patients
with unexplained chronic diarrhea, patients returning
from areas where strongyloidiasis is endemic, and
patients with negative results in other parasitological
tests .



Table 8 Spontaneous tube sedimentation (5T5) protocol

Procedure steps Description

Homogenize stools Approx. 10 g of feces is mixed with 10 mL of normal saline solution until
homogenized (30—60 s or longer, as needed)

Spontaneous Pour the homogenate into a conical tube (13 = 2.5 cm, 50 mL capacity)
sedimentation fitted with a cap using a filter (surgical gauze) at the top of the tube

Discard gauze and fill the tube with normal saline solution—don’t overfill;
close cap tightly, taking care to avoid contact with the contents

Shake for 30 s and leave the tube in the vertical position for 45 min
Sediment analysis Take the sediment from the bottom of the tube using a plastic pipette

Place 2-3 drops in two smears; add Lugol’s sclution to one of them, cover
(6 = 2 cm), and observe under a microscope (100 = and 400 =)

Source: Tello et al., international Journal of Infectious Diseases 2012;16:e414-6 [28].



Baermann funnel technique

The basic Baermann funnel technique, which has many modifications, utilizes a glass funnel with a
wire mesh basket nested on top. A piece of rubber tubing is slipped owver the stem and sealed with
a clamp. The funnel is filled with water to a lewvel that will cover soil or plant tissue to be placed in
the basket at the top of the funnel. & piece of tissue paper iz used to line the basket and minimize
the amount of soil that passes through. Mematodes leave the soil or plant tissue, pass through the
tissue paper liner, and accumulate at the constriction of the tube created by the clamp. After a
period of time, the clamp is loosenaed slightly to allow a few milliliters of solution to pass into a
container, leaving a fairly clean solution for viewing under a microscope. Laboratories have
developed variations for every component of this technique.

Materials Procedure

= Paper toweling = Separate the sail in each sample by passing it through

= Fine mesh screen {(metal) the fine mesh screen

+ Small wire basket (or plastic food = JOnce the larger chunks have been broken down,
basket) spread the sample on a paper tissue. The soil should

form a layer about 1 cm thick
= Funnel

= Tubing (that fits the base at the
bottom of the funnel)

= Wrap up the soil within this tissue and place it within
the wire basket or plastic fruit basket

= Slip a hose with a clamp onto the neck of a large

= Clam
2 funnel. Position the basket and sail in the funnel—see

= hicroscope, slides, cover slips and
petroleum jelly {for cbhserving
spEcimens)

figure below

Furnnel

wire baskel

1 Make sure that the clamp is set on the hose. Fill the
funnel with enough water so that the bottom of the
soil is positioned beneath the surface of the water

2 Leawve undisturbed for 2—3 days

3 You may have to refill the funnel to replace water lost
to evaporation

4 During this time, active nematodes will mowve out of
the soil and into the water. They will fall to the bottom
of the funnel and collect in the tube. To retriewve them,
release the clamp, allowing water to flow through the
hose into a collection beaker

Baesrmann Fumnmel

Fig. 11 The Baermann funnel technigue.



4.2 Serodiagnosis of strongyloidiasis

MINATOUNNHETUUANN IININNI LAV WNAUNAIINAIIANINVANUI NI
[Centers for Disease Control and Prevention; 2016]

MINATDUNNTITUING cross-react with filarial parasites, schistosomes,

. . . o 9 o
and Ascaris lumbricoides, T 1AA MU UNIZAAA

9 ]
m’iuﬂﬂmm&mﬂmmﬁ)umuaammm%ﬂ%ﬁgﬁmmzmiaa@m@u fnmﬁa\ﬁ)m
A = nm 9 s <
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More specific serological tests using recombinant antigens have been
and are continuing to be developed and are available at specific
laboratories.

MINATOUNNFS UL titer Nanasnelu 6-12 eunadlvienldlunis

Usziumssny [Centers for Disease Control and Prevention; 2016].

Srazanuazunsvane1d3s ELISA ?3191111gG [van Doorn HR,2007].



NAUANITATIVIUININYITANT0Ia0UA T

.. . N~} Y 3
Strongyloidiasis ICT Kit 211N ITUYANATDULUUTIALI
9 L)) 1
gausnuedlan wu ldgananaaon ldtmanul 93.3% wag
AANUTUNIE 83.7%



1TNMIAT NN TAATOI9208AT 1UYITE

. Direct smear YA Concentration method
* Formalin ether
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Centrifuge the tubes at 2000 rpm for 3 minutes.

Examine the sediment under a compound microscope.

Microscopic observation
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Ascaris lumbricoides Linnaeus, 1758

Askaris = intestinal worm
Lumbricus=earthworm
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Hatched larvae enter
circulation and migrate %
to lungs.

f\% Infective stage

-ﬁ Diagnostic stage
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Ascaris lumbricoides

(7

-ﬁ 9 Fertilized egg
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Larvae are coughed up
and swallowed, re-entering
the gastrointestinal tract.
Maturation proceeds in the
small intestine.

1 Y

ST

5 e Unfertilized egg

(will not undergo
further development)

™



91015 H100U

. 1nan1zleadnadunizan Ascaris pneumonia

150 Loeffler's syndrome
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Loeffler Syndrome (Pneumonitis)

Transverse sections of
Ascaris larvae in
pulmonary alveoli

CD-ROM ILLUSTRATED LECTURE NOTES ON TROPICAL MEDICINE
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Ascaris causing
intestinal
obstruction.




Cholangiogram showing removal of Ascaris lumbricoides from the common
bile duct with balloon extraction catheter

Figure 3:  An ascarnis present across the choledochodusdenostomy

stoma
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Adult ascaris worms being removed from the bile duct of a
patient in South Africa




Adult Ascaris
worms migrating in
liver




B Ascaris protruding through gastric perforation




Endoscopic Diagnosis in Ascaris lumbricoides Case with Pyloric
Obstruction




Acute G.I. Obstruction from Ascaris
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Ascaris
(roundworm):

The only
nematode ever
coughed or
vomited up
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http://cai.md.chula.ac.th/lesson/asc/contents/asc_p015.htm
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wensinve (Hookworm)

Ancylostoma duodenale

Necator americanus
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Amplification of DNA from positive cases Ov-like eggs by PCR yielded products of the

expected sizes for O. viverrini 321 bp and H. taichui 186 bp n=254

Fig.l PCR product of O. viverini; Lane M: 100 bp DNA
marker, Lane 1: O. viverrini positive control, Lane 2: O.

Fig. 2 PCR product of H. taichui; Lane M: 100 bp DNA marker,
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PCR(polymerase chain
reaction)
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ELISA, EITB AgOv
copro- ant1gen

- Ab(IgM, IgG, IgA IgE)
- IHA(Gndirect

hemagglutination)
LIT(lectin-immune test

- IFA
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11ATFIUEINA

- msny liluganse

FECT(formalin-ethyl
acetate concentration)ether

* Direct faecal smear or
direct smear

+ Kato thick smear
+ Kato-Katz
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Provinces ov MIF UNK
Chiangmai NF / /
Mae honasorn NF / NF
Lampang / / NF
4 |Nan / C ]
5 Payao NF NF
6  Chiangrai
7 Sakaeo NF /
8 [Roret ] /
9 | Khonkean / /
10 | Mahasarakham / /
11  LKalasin [ S —
12 Loei NF NF
13 |SakonNakhon / /
14 INakhon Phanom / /
15  Bueng Kan NF /
16  |Nong Bua Lamphu / /
17 | Nongkhai / /
18  Udon Thani NF /
19  Chaiyaphum NF NE
20 Nakhon Ratchasima NF /
21  Buri Ram NF /
22 Surin NF /
23 |Sisaket / NF
24 Ubon Ratchathani NF
25  Yasothon NF NF NF
26 Amnat Charoen NF NF NF
27 Mukdahan NF NF NF
Total (province) 11 10 17
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B s vl lua ldvinadn /e
ﬁM (small or minute intestinal fluke: MIF)

~

fis1eaulutlsemetIne dauluajogluaed Heterophyidae Ao

« Haplorchis taichui

« Haplorchis pumilio

« Metagonimus yokogawai

« Centrocestus formosanus

« Stellantchasmus falcatus
Lecithodendriidae

» Phaneropsolus bonnei, and Prosthodendrium
molenkampi

Pagiorchidae
* Plgiorchis harinasutai
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Haplorchis taichui mishigori, 1924 Witenberg, 1030

wendlulaidn l§uiaidn (Minute intestinal flukes)

Tsn Haplorchiasis

oral sucker

Tagnsnuilan

A J ~
NULUAUBDIATUTE

Cm ‘venlral sucker _
_with spines

NS

ovary
testes — S -
e TS ITAIN
i ?."?SQ"*Q(! qfétg'f\/w = Y =t 4
A o - ez Tueenineald
NS OR ALy 185 30 Tne naz3d
PR AU, W, Ing azdid
':-‘/.fg’f:‘- dsl AA A a a
- niienys Inaanay
(a) (b)

s 9 @nduTowonslulia1&vuadn Haplorchis taichui (a) Mmiha (b) MWNA
(mmihailunsiiuiinnnndesdiaea; mwnanndedeis tegduaznalasaia
§ai Fue9)
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Haplorchis taichui (Nishigori, 1924) Witenberg,

1930
Haplorchis = single testis and faichui = for Dr. Taichu

wil 05

50 pm
—_



Haplorchis taichui
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D Haplorchis taichui

\__ wendlulaidn l§uiaidn (Minute intestinal flukes)

d d U d' Jd v U d'
-mmw*lz ié’lﬁﬂﬂ?ﬂﬂ]ﬂﬂ)‘ﬂ 1 ié’lﬁﬂﬂ?ﬂﬂ]ﬂﬂ)‘ﬂ 2

o Y o g 1 %} < 1
a1 ldianvesnu guv eeliIa 19U Melanoides tuberculata  UaWAaTitnan 19U Puntius spp.

v A
wuazdaInulal Thiara granifera W& Thiara tuberculata
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) Haplorchis taichui

oo daaraa (Mimutenintestinal flukes)
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wensneluald
Y = Y Y a A di} v A Y
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ﬁ%ﬁ Clinical Presentation

ﬂ * The main symptoms are diarrhea

4 and colicky abdominal pain.
Migration of the eggs to the heart,
resulting in potentially fatal
myocardial and valvular damage,
has been reported from the
Philippines. Migration to other
organs (e.g., brain) has also been
reported.
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Haplorchis taichui
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Praziquantel

40 mg/kg Al 1 AsY

Tvatvasortal VR wg

25 mg/kg N1 3 A39lu 13U

Rnonopantel

Yomesan'

1< <
Niclosamide (Yomesan®) YU1A 4 1A (WAL 0.5 g)
v 9
IUATAIN 'JUL'S’U'JN (€X )

Bayer Lesensecn s iz

moganszludaw
~

ngnguanyuy

£

RURED
Y
uazuufelal

mlgalaiga

214



Metagonimus yokogawai

Genital-ventral sucker

Oral sucker

Pharynx

Seminal vesicle

/

Ovary

Seminal receptacle

Testes

215



testes ventral sucker

oral sucker

vitellaria

(a)

A3.00agANA 30T (UNIYINTANTITUGY LWeIv8Y) 216

ddnaudesiuaiunulsai 1 Wedlny



p Metagonimus yokogawai

Metagonimiasis
(Metagonimus yokogawai)
e Host becomes infected by

Cercariae penetrate the inganshg wiidarconind fsi
AKETat fraahackish o /contamlng metacercariae

water fish and encyst as
metacercariae in the
tissue of the fish

- ;L:\_»- _— N
o= M
l l ‘ e Metacercanae excyst in
‘ the small intestine
Cercariae released
from snail o~
A - - Fish-eating mammals

— — and birds can be

infected as well
.-'»x.‘- E

Snall host ingests eggs,
mlracodla emerge from
eggs and penetrate the

snail's intestine " ———

€D Acuitin small intestine

— NN
Embryonaled eggs each with = Infecti t
& i Re? = @ a fully-developed miracidium A Wagtve Bl
porocystsmipRediac mip- Cercariae are passed in feces A = Diagnostic Stage
in snail issue

s
U A aa

ns.0naddna 3395 (NI¥N15ANEITUEY LWeIvIEY) 217
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Haplorchis pumilio

J6 hooklets on ventral sucker

"%

s
a aa
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3 Haplorchis pumilio

DC Huston

Adult, size 0.62 mm long

o

U A aa

n3.09AgANA 3305 (HNIYINTANEITUGY LBEIvRY)
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D Haplorchis pumilio

q ¢ ¢ A v A ¢ A v A
JAaANINNIS Iaaﬂ’a@ﬂmdm‘n 1 Taaﬂﬁeﬂmdm‘n 2

o Y @ ¥ A ' . A A I
ﬁ"lul,ﬁmﬂellﬂ\?ﬂu qu‘ll NOYUIIN [ ¥U Melanoides tuberculata ‘]J'ﬁTLlﬁ]ﬂlllﬂﬁﬂ

U Ia o . .
wazdaInulal Thiara granifera @& Thiara tuberculata




Haplorchis yokogawai

<

A UEDT AT Y

Sporocystf\V /\V

Redia

Cercania
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Haplorchis yokogawai
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s Heterophyes heterophyes

oral sucker

15n Heterophyiasis

ventral sucker

genital sucker

21N INGN

uterus with
egas

ovary

testes

‘iﬂﬁ 11 Andudovoanors lulia 1 dvuiaidn Heterophyves helerophives (a) Ao (b)
mma (mmdiumsiuiinnnndedinea; amranndiedeeie dejluazna
Tasaaimi Fueq)

o
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Heterophyes heterophyes

alh

Stained adult Heterophyes sp. recovered from a dog's small intesine

Esophagus

Caecum —F=
Ventral sucker ———f~-/43

eggs in uterus

-

Vitellaria

Testis

testes

Excretory bladder

(b)
Adult, size 1.0-1.7 mm x 0.3-0.7 mm
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EG

a aa
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Heterophyes heterophyes

Heterophyiasis

(Heterophyes heterophyes) e

Host becomes infected by
ingesting undercooked fish

A

Cercariae penetrate the

skin of fresh/brackish o / containing metacercariae
water fish and encyst as

metacercariae in the
tissue of the fish

— » . ©
Mj = / Metacercariae excyst
‘ in the small intestine
N e Cercariae released "

from snail

i~ Fish-eating mammals
N and birds can be
- E infected as well

Snall host ingests eggs,
miracidia emerge from

eggs and penetrate the
snail's intestine

A = Infective Stage

Sporocysts mip-Rediae mp- Cercariae a fully-developed miracidium A= Diagnostic Stage
in snail tissue are passed in feces

@ @ @ Embted eggs each with

s
U A aa
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Heterophyes heterophyes
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Haplorchis yokogawai

15n Haplorchiasis

21NN

9
- NUATWTAUT UL LD AU

1% 9AT T

1 Pl @ 13
- omwu lugihedimia
1389518

o
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Stellantchasmus falcatus

Oral sucker

Oral sucker D

Pharynx Pharynx

Bifurcate intestine

Bifurcate intestine

Ventral sucker

Expulsor
Ventrogenital sac

Ventral sucker

Expulsor

Ovary

Ovary

Ecg Ege

nm 1 é’nwmzé’mgwu‘imwmwm%‘lulﬁ’nﬁﬂ Stellantchasmus falcatus
(AauUasain Chontananarth, 2013)
N, AMEwIINAlannns 1. Ma

o

Y a aa

n3.09AgANA 3305 (HNIYINTANEITUGY LBEIvRY)
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Stellantchasmus falcatus

[—
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e
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wefeFofiniguileosnsin

ol - -
Toadnananaiavivide

vwaunOuavels@ad e
unzivedniide Toasnananasiavivile

A 2 2tevnlvreane dlulilugldvuieidn (Chontananarth, 2013)
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Prosthodendrium molenkampi

with cggs

SN
31l 13 A TonensluWian \fvnidn Prosthodendrium molenkampi () Aee )
nma (nmdeduniduiinenndosdtnes; amnanniiedianis degluazn
Tneaind Su09)
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Prosthodendrium molenkampi

meganszludwigngudnyme

a A @ 1 a4 a oy
ﬂu’mﬁ‘li‘wﬂ’g‘Jmﬂ@n@ﬂmmmﬂ@“ﬂfjﬂmm’;

wuw o1

s
a aa

ns.0naddna 3395 (NI¥N15ANEITUEY LWeIvIEY)

. 232
o v o a = 1
ddnaudesiuaiunulsai 1 Wedlny



Phaneropsolus bonnei

qUi 12 Aududoned W 18nnadn Phancropsolus bonnei (3) "MW (5) AMNA
mmiadumstuiinnnndodinea; nmmanndlegeis tiwgﬂun:m'inumafmf
Tu09)
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A Phaneropsolus bonnei

FANNZ: AUUAZTY

$uilzmu melud1ddn
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Taanaenalsnfi 2 TaanaenalenIfi 1
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234



& Phaneropsolus bonnei
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wenBluldd lfuiaidn (Minute intestinal flukes)
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Heterophyes heterophyes
Metagonimus yokogawai
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Phaneropsolus bonnei
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N

PREVALENCE OF LIVER FLUKE AND MINUTE INTESTINAL FLUKE IN THE UPPER NORTHERN REGION OF

THAILAND BY USING COPRO-DNA DIAGNQOSIS 2017

Table 1 Prevalence of parasitic infections in the upper-northern 8 Province using by modified Kato-

Katz technique
n +ve Ov-like(%) Tsp(%) Hw(%) Tt(%) Ss(%) mix(%)
cM 350 65(18.6) 60(17.0) 1(0.3) 0 0 5(1.4) 2(0.6)
CR 350 25(7.1) 25(7.1) 1(0.3) 2(0.6) 0 0 1(0.3)
PY 150 13(8.7) 9(6.0) 3(2.0) 1(0.7) 0 1(0.7) 74.7)
NN 100 18(18.0) 18(18.0) 1(1.0) 1(1.0) 0) 0 1(1.0)
PR 150 27(18.0) 25(16.7) 1(0.7) 0 2(1.3)  2(1.3) 4(2.7)
LP 200 19(9.5) 14(7.0) 1(0.5) 0 0 1(0.5) 1(1.1)
LPN 100 25(25.0) 21(21.0) 0 0 11.00  3(3.0) 0
MS 100 2(2.0) 0 0 0 0 2(2.0) 0
Total 1,500  194(12.9)  172(11.5) 8(0.5) 3(0.2)  40.3)  14(09)  15(1.0)




Amplification of DNA from positive cases Ov-like eggs by PCR yielded products of the
expected sizes for O. viverrini 321 bp and H. taichui 186 bp n=254

F'ig.1 PCR product of O. viverini; Lane M: 100 bp DNA
marker, Lane 1: O. viverrini positive control, Lane 2: O. viverrini

Fig. 2 PCR product of H. taichui; Lane M: 100 bp DNA marker, Lane
1% H. taichui positive control, Lane 2: H. taichui negative control, Lane

negative control, Lane 3-7: DNA samples s y——
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Taenia asiatica (Asian Tapeworm)

First discovery of Taenia saginata asiatica infection in Yunnan province
Zhang L, 1999....Fan PC
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Further search for Taenia saginata asiatica in Chiang Mai, Thailand
N Morakote , A Wijit, P Uparanukraw
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Figure 1 Life cycle of Taenia saginata [24].
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MRI of the head showed numerous well-defined cystic lesions
in the brain that were consistent with cysticercosis.
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Frontal X-ray of the pelvis of a 30-year-old female patient with cysticercosis, showing
calcified cysts (small, white dots)




& Brain cysticercosis
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Ocular cysticercosis

E] Cystic mass in eye Spontaneously egressed cyst
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