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PART ONE
INTRODUCTION

1. Introduction

1.1. Purpose and uses of the Module
This Module is prepared mainly f ﬁlti“)fﬂ |c health nurse, environmental

logy s them with the basic
to diagnose, manage and p testinal parasites.

health, and medical |

Give answers to the post test questions
N AN
Compare your answers for the pre-test with those of post-test

v "Ylina . anAV*

Go through the respective satellite module based on the instruction

given for each




PART TWO

CORE MODULE
2.1. Pre-test

Instruction - choose the correct answer and write on your answer sheet

1. Which of the following is an intestinal protoz

a) Entamoeba histolytiga ‘a\"“e * Elhi””/:o

b) Ascaris lumbric \

c) Hymenolep

d) Schistoi& mansoni
I\

2. W e most corg

Inmlon of cyst
b &tt bite

)
)

c) Eating raw
)

d 5 penetrg
—

Q

3 of th of i
pro ? ’
a) ? ater supp Q
b) He Q
c) Prop sal of human eXom $I

d) Mass scroffing & treatment %

- »
4. Among intestinal p’ Glmone is comm I“ ! V//AIDS patients?
7. 9N

é

a) Cryptosporidium parvum «

b) Giardia intestinalis (=lamblia)
c) Entamoeba histolytica

d) None of the above

5. The infective stage of Giardia intestinalis is
a) Cyst
b) Trophozoite



c) Both

d) None of the above

6. Which of the following disease (s) is/are caused by nematodes entering the host
through skin penetration?
Enterobiasis

Strongyloidiasis

)

) 2 ° &

c) :Zc:;\gorm infec;tior; 3\\“e E'hla :
RN s

7. WhicH{® e following j gre capable of autoinfec

ralis

a) I‘)biasis m
b) [ \'
c) Tri $
d) Hook fection Q'

9. Which oFth@ g nematode infections can be d“@\y the recovery
v

of larvae from fresh SO

S
—
S
i
L
S
o
C

a) Ascariasis -
b) Trichuriasis
c) Strongyloidiasis

d) Enterobiasis

10. Which of the following combinations are the best preventive methods for all
intestinal nematodes?

a) Good personal hygiene and proper excreta disposal



b) Chlorination of domestic water
c) Using night soil as fertilizer and wearing shoes

d) None of the above

11. Which of the following trematodes are epidemiologically important in
Ethiopia?

a. S. mansoni

) S. he atoblu
c. S. japonicum Mé E'hla
12. Schistosom@ transmitted by

40
%

%
®

Cd

d) Ry ilg Ima eggs
'.

acute schlstosom|a3|ss

14. ue charad

preser@f

a) La@ ine

c) Oper d) rud By spine

15. Which o!: 0 W|ng methods are effective @ prevention of
schistosomiasis? m, ‘\“‘

a) Proper disposal of humaft

b) Snail eradication

c¢) Boiling drinking water
da&b e) All

16. The following cestodes are transmitted by eating raw meat or fish except
a) Taenia saginata

b) Taenia solium



c) Hymenolepis nana

d) Diphyllobothrium latum

17. Which of the following cestodes are more common in our country?
a) Taenia solium

b) Taenia saginata

c) Hymenolepis nana

d) D. latum oe\'\“e : El"ia”’.

e) b&c

18. All of t wing are fe ) ode infections except: 0’

a) Cou
b) A al cramp

c) DiQea

8
20. Which of llowing is not the appropriate preventive o&&measure for
tapeworm infeclio

a) Cooking meat ab3, w" ‘\Q\'\\'

b) Practicing personal hygieffe 'J e a“ -

c) Encouraging use of excreta for soil fertilization

d) Freezing meat at 10 °C for 24 - 48 hrs



2.2. Significance and brief description of intestinal parasitosis

Intestinal parasitosis refers to a group of diseases caused by one or more species of
protozoa, cestodes, trematodes and nematodes. These parasites are responsible
for the major share of morbidity and mortality in those communities where there is
over-crowding, poor environmental sanitation and personal hygienic practices, which

unodeﬂment individuals.

make them a great concern for the developing gountries. The prevalence of different
parasites differ betwee rt

&mp%te
nd|V|duaIs ascaris st ith a prevalence of
d by schistosomiasis (300 million/yea eb|a3|s (40 —

50m|II|on/ye immunodeficigat jadividuals, on the other hand poridiosis

Globally, in immun
600 million/yea
is the c est intesti g occur. In Ethiopia, |nte arasmc

diseag, e among grbidity nationwide. of the

intes parasites 3 anifestations are more se e in
chitthan adu]ts aciated with malnutritio wth
retardation and e

B

imp

knowle es of
intestin asitosis are and control strat .'In this
module, |s is given ma estinal parasites of public h gnbortance
either beca helr high prevalence and/or associated morbidj mortality. It
is to be note t a diagnosis, proper treatment ent preventive
measures to contro these paraSﬁ‘ p ve the health of the
community in general and th ’Is 'pa



2.3. Learning objectives

After going through this core module, the student will be able to:-
2.3.1. Identify the common intestinal parasites

2.3.2. Describe the life cycle of the parasites

2.3.3. Describe the mode of transmission of the parasites

2.3.4. Understand the clinical features of the parasites

2.3.5. Diagnose and treat cogm estwalagr
2.3.6. Outline the prev\w rol me I 5

iginally from Tulu Gudo, o} e islands

e pain is intermittent and y in
rhea is small in vqu“and
ed by itself. Ato Genfg@u’s

evalua On arriva fighly revi y the
health The pati W of similar illness o of his
’
children e treated with unidematied drugs in the nearby he@:t, but still
m

experiencing ? problems at different times. On physi ination, the

health officer fou r|Ie patient with slightly pale va & mild lower

abdominal tenderness Ith offi e'ct stool microscopy
which was initially reported as& a'd tahe‘ht was appointed to come after
two days. On the second visit, the stool microscopy revealed ova of S.mansoni for
which the patient was given 3 tablets of Praziquantel and advised to bring his sick
kids and to reduce contact with water. Later that week, a team of professionals was
deployed from the health center to the patient’s village. The team was composed of
a public health nurse (leader of the team), a sanitarian and a laboratory technician,

all having a high spirit of teamwork. On arrival to the village, members of the team



shared tasks among themselves. The public health nurse tried to search for sick
people and found some individuals with variable degree of abdominal complaints
and she advised them to get medical care at Zway Health Center. The sanitarian
moved around the village and observed a site for open field defecation as there were
no latrines. Additionally, the sanitarian realized the absence of tap water facilities in
the village. On further investigation, he found snails in the water at the bank of the
lake. The laboratory technicign cQ ecteg SHS mpJes from some of the sick
individuals and the tea ‘ the .. After return, the team
reported to the he head (the health ofﬁcer)% P d a short meeting
to discuss on dings. Finally, the staff of the health ceMe reed that the
igie attention. Therefore, ité ecided to

d investigation of the @ﬁ in the

”~

condition i us and peads

deploy & r team aftg

Villag 9 g
v

2.% testing
Allgatodes 3 : ; ylindrical, and unsegﬂted

bo

"o

inte”l nema

san’ ) : gugh
t infections t d

nema @ infection d an

diminis ork capa inthic parasite ot self

replicate, cquisition of a M burden of adult worms re@ fepeated

exposure to%rasite in its infective stage (larva or egg) or & fection must

oy ane™
- l'i’ ® ‘=’ -

occur.

2.5.1 Ascariasis
Definition

Ascariasis is an infection by the nematode Ascaris lumbricoides. It is the most

common helminthic parasite of humans.

Etiology

Ascariasis is the largest intestinal nematode. The females are between 20 — 35 cm
in length, while the males vary between 15 and 30cm. The female lays about

200,000 eggs per day.



Epidemiology

Ascariasis has a worldwide distribution and it is particularly common in regions with
poor sanitation. Man may acquire ascariasis by the ingestion of eggs in
contaminated foods or rarely drinks. More frequently eggs containing embryos reach
the mouth directly from the soil via dirty hands. Hence, children are infected more

often than adults.




Figure II: The life cycle of Ascaris lumbricoides

A = |nfective Stage
A= Diagnostic Stage

R SNALS
SUSTLS
[
N , ;5“\

Fertilized egg A Unfertilized egq A
will not undergo
biological development.

Source: CDC
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Clinical features
Most infections are asymptomatic. However, in heavier infections abdominal pain or
discomfort, nausea, vomiting, anorexia and passage of adult worms via anus or
mouth may occur.
During the lung phase, about 9 - 12 days after ingestion of the eggs, the individual

may occasionally present with dry cough, chest pain, fever, wheezing, shortness of
breath and blood streaked sputum associat ith mcreased eosinophils in the
circulation. This condii ‘weosmo Qni /s Heavy infestation

competes for nutﬁ&&)ntnbutes to malnutrition in

eggs in the stool or r Y of an

’o

=

adult in the stoo mouth or nose

Treatment
F ay

Diagnosis §
Dependi&e micros

Mebendazole
Adults and children >10 kg = 100 mg po bid for 3 days
Children < 10 kg = 50 mg po bid for 3 days
Albendazole

N— . > - . . .
Aduad child or for 3 days in heavy mfectlo‘ns
Chil <10 kg = or for 3 days in heavy infections ﬂ'
Pyrantel pamoate 10 mg/kg up to a maximum of 1gm po once
Piperazine citrate 75mg/kg po once to a maximum of 3.5 gm for adults and children

. T - aw,

over 12 years'}nd a maximum of 2.5 gm for children between 2 — 12 years.

Levamisole 120 — 150 mg po once

¢, ol
Dppy . a0®®

11



2.5.2. Trichuriasis (whip worm infection)

Definition
Trichuriasis is an infection of the human intestinal tract, caused by the nematode

Trichuris trichuira (whip worm).

Epidemiology

The distribution of trichuriasig % Wiog, b£l bundant in the warm moist

regions of the w \'\a‘,‘)arasite commonly rether with Ascaris
0 in 90% of 50

lumbricoides ar\ se mainly affects children. In Ethiopia
h

communitie central and gorthern plateaus with a mean p

R

ce of 49%.
s in contaminated soil. mission

\
er or directly from t nds of

12



Figure llI: The life cycle of Trichuris trichuira

o Embryonated eggs are ingested.

© avanced mvkv *

Larvae hatch
n small intestine

o Unembryonated egas
passed in feces.

A\ = Infective Stage
A= Diagnostic Stage

Adults in cecum

Source: CDC
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Clinical features

Trichuriasis is asymptomatic in most persons. However, children tend to acquire
heavier infection and some may experience anorexia, nausea and abdominal pain.
Occasionally it causes bloody or mucoid diarrhea in young infants. Heavy and
chronic infections may cause rectal prolapse. Moderately heavy whip worm burdens
also contribute to growth retardation.

Diagnosis

Depends on mlcroscogcﬁ‘“e the cl'EthiaeEon shaped egg of the

parasite in the stoa ,0

Treatment Q 0
. Meben@a a/
Adultsy children >1 ,

Cd

oﬁ

. azole “
| 2

—

speci &amely

dult hook worm |ch are

utting plates to attach to 5II bowel
mucosa and blood and intestinal fluid (0.2 ml /day per An a adult) and
cause large volu loss from intestinal bleedlng of the world's
population is infected wo ho Hookworm disease
develops from a comblnatlo'h rsQ,uc y worm burden, prolonged

duration of infection and an inadequate iron intake, and it is characterized by iron

deficiency anemia and occasionally hypoproteinemia.

Epidemiology
Hookworm infection is wide spread and is one of the most important helminthic
infections of man. It occurs in nearly all subtropical and tropical countries. The

distribution of the two species overlap and both are present in many regions of the

14



world. In Ethiopia, Necator americanus is more common than Ancylostoma
duodenale, and hookworm infections are most prevalent in communities located
between 800 and 1200m altitude. Infection rates ranged between 7% and 67%
among 10 school populations in the lowlands of Gondar Region and at community
level rates ranged from 4% to 75% among 16 villages in west Abaya (3). In most
areas, older children have the greatest incidence and intensity of hookworm
infection. In rural areas where flés are f ﬁwith night soil, older working

adults may also be heaxnl& “ ia
Figure IV: The w\e of hook wcan 0‘

Filanform farva
penetrates skin

A

Rhabditiform larva

hatches .,
Adults in small intestine
A = Infective Stage
A\ = Diagnostic Stage
Source: CDC
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N.B. The period from skin penetration to appearance of eggs in the feces is about 4-

6 weeks

Clinical Features

Most hookworm infections are asymptomatic. However, infective larvae may provoke
itching rash at the site of skin penetration. Moreover, larvae migrating through the
lungs occasionally cause mild'tran jient gne ifis in the early intestinal phase.

e
Infected persons may. Néastric ET , and other abdominal
- ’ -~ L

symptoms. Howev, Jor consequence of chronic infection is blood

loss resulting, | deficiency, which in marginally nouri wividuals may
manifest w@mia and ' ia. 0

Diagno§\ %‘
* Mic ic recover 0

. Comration tec tect light infections ’
T ©®
Mebendazole, albendazole or r to ascariasis s

ofloral iron preparationsyfor iron deficiency ane

o

y Enterobius

Etiology and Mfe e \Q\
Enterobius vermiculd¥i indle shaped paras'!aw
-

-
mucosa of the lower ileu agd a colon. Pinworm eggs are

infective shortly after being excreted. After ingestion, the eggs hatch in the upper

@nd attaches to the

intestine and liberate larvae which migrate to the region of the ileum. Copulation
(mating) of the worms takes place in the lower small intestine, and then the females
migrate to the ceacum or lower bowel and pass through the anus where upon

contact with the air they shower their sticky eggs on the perianal skin.

16



Epidemiology

Enterobiasis is a worldwide disease infecting mostly children. In Ethiopia past
surveys have reported low prevalence of E. vermicularis. In Gondar area 5% of
school children were found to contain E.vermicularis eggs under their nails, but only
0.5% of them shed eggs in the stool (3). Infections occur by ingestion of the eggs
that reach the mouth on soiled hands or in contaminated food or drink. The intense
perianal itching is an wnponantfa or in chon and maintenance of the
primary reservoir. Becau édomma n -to-person transmission,
autoinfection thro \%anal fecal-oral route and t % contamination of
blankets and cl& enterobiasis is more common in some fa nd institutions
(orphanag rding s and refugee camps) W ople live

under cr condition

‘.\\,\

4

rf a,
T,
?

\e\\ealtn

&

-

9,
ey pyeon

17



Figure V: The life cycle of Enterobius vermicularis

A Embryonated eggs
ingested by human

o

Larvae hatch
in small intestine

N\

A Eggs on penanal folds
Larvae inside the eggs
mature within 4 to 6 hours.

1
4

Adults in lumen
of cecum

A = |nfective Stage

e Gravidg migrates
A= Diagnostic Stage

to perianal region
at night to lay eggs

Source: CDC
Clinical features

Most pinworm infections are asymptomatic. The most common symptom when

present is intense perianal itching. It is worse at night and may lead to excoriation

18



and bacterial superinfection. Heavy infections may manifest with abdominal pain,

anorexia and weight loss.

Diagnosis
Eggs are not typically found in the stool because they are released on the perineum.

Therefore, eggs deposited in the perianal region are detected from perianal swab or

by the application of clear cellglose Epe t.o th rignal region in the morning. The
e
tape is then transferredw en unfi%o

Treatment \Q'\\ b’&&

%

ppeat same dose in 2 \(os

e dose in 2 weeks OR ’

then repeat same do

* Meber¢ e
Adult ildren >1(Q

Child el 10 kg =

. azole
Ad nd child
o2
o -

2. Aaatives:
Pyr’pamoate
dose ir@eeks \'
- Wanﬁ water eneft $

. ..
¥W0 decrease potential source ction

£ 2
—
=
~

en rep ame

- Family ers should be tre

o \
2.5.5 Strongyloidiasis
/// g

Definition

N
Strongyloidiasis is an infeglq'inegakgmv oides stercoralis, which is

usually embedded in the mucosa and sub mucosa of the small intestine of man.

Etiology and Life Cycle
The adult parasite is small in size, the female measuring about 2.2mm in length. The
mature female lies buried in the mucosa and sub mucosa of the intestine where it

librates eggs. The eggs hatch to produce the rhabditiform larvae that are passed in

19



the stool. The rhabditiform larvae may undergo further development in either of two
ways:

(1) As free living adult under suitable conditions of moisture and temperature or

(2) As infective filariform larvae under unfavorable conditions.

These infective larvae are capable of penetrating the skin of man. After skin

penetration the filariform larvae reach the lymphatics or capillaries and are carried to

the right side of the heart and' pulrénar%car ies. Eere they leave the capillary
beds and penetrate intQ. t ““ the lun ?b’ st of them migrate up the
respiratory pasiaM the esophagus and pass% 7 th‘e stomach and
intestines. "I'h‘e Ivarvae mature to adult female worms in the smaj intestine and
penetrate its mucosa. Fing hiale female worms produce egg atch and
maintain'&nuity of pkin penetration by %‘Iarvae,
ﬁvolves
the c@e of rhabd heir
o %

autoi n is commg

skin p@ation of tNe
life cy ,ogyloidias

the need ection and a chl0 #Mnical syndrome occurs. In @ses there
is a potential perinfection syndrome” where host immunity# uced due to
steroid or immun sive drug therapy, severe m

reprosy. In Ethiopia

ent agm
mMon patients than non-AIDS. The

parasite is not highly prevalent in this country, but it occurs in the same geographic

, leukemia and
lymphoma, DKA, p&s

strogloidiasis was found to b®

areas and communities as hookworm infection.

20



Figure IV: the life cycle of Strongyloides stercoralis
Infective filariform larvae

peneirate the intact skin Qm flariforrn larvae enter
iniiating the infection. the citculatory system, are
L transported to the lungs, and

_ penelrate the aveolar

H swallowed, and reach the

The rabditform ' small intestine where they

larvae develop
into infective

0 A
Rabdtform & Aorteton
larvae hatch from § Rabditiorm larvae
embryonaled eggs A (1) In large intestine,
i q‘? become filariform
larvae, penetrate
intestinl mucosa or
pedianal skin, and
v (olow the norral
1]
2
Eqggs are produced {
by fertilized /
fmaevorms A QEggs deposied in
Rabditform lanve inlestinal MUCosa,
in the intesting are :aleh. and migrte 1o
excreted in stool, St
Developme A= et Sage
mmrg A- Diagnostic Stage
Source: CDC
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Clinical Features

A) Uncomplicated Strongyloidiasis

Many patients are asymptomatic or have mild cutaneous and /or abdominal
symptoms. Cutaneous manifestations include recurrent urticaria involving the
buttocks and wrists, and an itchy skin lesion along the courses of larval migration.

Abdominal symptoms include epigastric pain which resembles peptic ulcer disease,

nausea, diarrhea and mild mtestln bleedln mlgratlon of larvae through the
lungs may cause cough‘&@ sever ptoms In HIV patients
the clinical cours racted, but complication on for unknown
reasons.

In thigy , the larva
also entral ne ’ys. Patients may have se
oft@ody diagg ble microperforations, rial

perjjgaitis and | ] s hemoptysis, pleural gion

B) Disé&ated Stro ection syndrome) é/‘

dlagno@ Single

i S is
third of tions.
Theref ,erial stool € tration techniqu %

uld be

employed rove the sensi tool diagnosis. In hyperinfi ),ndrome,
on the other the larvae are easy to find in the stool &N{ body fluids
(pleural, perltonea choalveolar lavage samples).

o
013 g o™

Even in the asymptomatic state, strongyloidiasis must be treated because of its

potential for fatal hyper infection.

Asymptomatic or uncomplicated cases:
Drug of choice: lvermectin 200ug/kg/d po (or 6 mg po/d) for 3 days
Alternatives:

* Thiabendazole 25mg/kg bid maximum of 3 gm/d for two days OR
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* Albendazole 15 mg/kg twice a day maximum of 400 mg daily for three days repeat
same dose after 7 days.

Complicated cases (hyperinfection syndrome):

Drug of choice: lvermectin 200ug/kg/d po (or 6 mg po/d) for 3 days

Alternatives:

Thiabendazole for five to seven days or albendazole for two weeks.

Supportive therapy: it is also irnporta t to r.nan complications such as gram-
negative sepsis, pne ﬁb
L/

ump\rﬁ““ itis.
2.5.6 Preventic@control of intestinal nematodes 0&

1. Healw&ation lé
: . . . N
2. Sa‘nlesposal of f se of night soil as fer%

€ persona

. gve standa
. ‘concurrent d
.=stigatio
L

>
o
- -
N M enjnad : s
— |
’
S

N o o~ oW

23



2.6. Intestinal protozoa infections

Intestinal protozoal diseases are caused by unicellular microorganisms which invade
the wall of the intestine such as amebiasis, giardiasis, cryptosporidiosis and

isosporidiosis.

2.6.1. Amoebiasis

Etiology )ﬂ
Amoebiasis is caused ﬂw& histol hl athogenlc entamoeba

species. It has't ogic forms: trophozoite and C rophozoite form is

the motile & i stage of the paraS|te that usually lives as A ensal in the
human | r “stlne whg by asexual blnary fissio ventually

differen

stage®

ive otile
es bind t large
"

organi

intestin invade th d phospholipida ausing

ulceration e mucous me alled tlask shaped ulcers),§cﬁnetimes

large vesse be eroded and severe intestinal hemorrh sult. Rarely
& bowel called

intestinal infec n? s in the formation of a mass lesj

amoeboma. Howev e an overS|
depend on cytoskeleton

extracellular matrix and antibody. The host mflammatory response, including the

i8n also appears to

oteases that degrade the

production of cytokines and inflammatory mediators, accompanied by influx of
neutrophils, are also important in the pathogenesis of invasive amebiasis.
Encystations occurs in the large intestine especially when the environment becomes
unacceptable for continued trophozoite multiplication, for example, amoeba over
population, pH change, too much or too little food supply and too much or too little

02,. The cysts are excreted in the stool and transmitted via the fecaloral route
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causing new infections in others. However, such infections don’t occur following the
ingestion of trophozoites, because they undergo rapid degeneration and die on

exposure to the outside environment and the low P" of the normal gastric contents.
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Figure V: Life cycle of E. histolytica

E. histolytica requires a single host to complete its cycle

A= Infective Stage
A= Diagnostic Stage

= Noninvasive Colonization
- = Intestinal Disease
= Extraintestinal Disease

Excystation Trophozoites

© A

Source: CDC
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Epidemiology

Amoebiasis occurs in as many as 10% of the world's population. It is considered the
third leading cause of parasite related mortality, next to malaria and Schistosomiasis
(1). There are between 40 and 50 million cases of symptomatic amebiasis per year,
resulting in 40,000 — 110000 deaths worldwide (2). In Ethiopia intestinal amebiasis is

one of the most commonly reported parasites. In a survey of 1850 school children in

50 predominantly rural schooIJ)op tions mf h|o ian highlands, E. histolytica

was reported in 94% o w s W|th ctlon rate of 19% (range
e

3 —19%). It is al most common para5|te fected individuals
with a prevalen& % in one study (3). It is endemic in manﬁ f tropical and

subtropical , especig g gith low socioeconomic sta%j sanitary
standarcf\ e mode infection includes ha ,‘ mouth
conta on, ingestig d water and sexually rsons

oaches may serve as v for
e only reservoir and sw of

practw unprotecj

a sp

othelor .
The ché‘

xtent of tissue invasion

In endemic a ?t intestinal infections are asymptom§wever clinical
presentations may i ominal pain, di grade fever

rabd
Patient with full blown ame m r@y ;6 12 times per day.

More fulminant intestinal infections commonly present with severe abdominal pain,

bloody mucoid diarrhea, tenesmus and high grade fever.

Diagnosis: Microscopic examination of stool is standard diagnostic procedure. In
acute amebiasis, the trophozoite are found in a fresh dysenteric stool. The cyst, on
the other hand, is found in a formed or semi formed stool. The later does not indicate
the presence of acute amebiasis, but helps to know cyst - passers with the potential

risk of transmitting the disease to others.
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Treatment
Adults: Metronidazole 500 mg TID for 7 — 10 days or

Tinidazole 2 gm daily for 3 days
Children: Metronidazole 20 — 25 mg/kg daily in 3 divided doses for 7 - 10days or

Tinidazole 50 mg/kg maximum of 2 gm daily for 3 days

2.6.2. Giardiasis

Etiology Q“e ® El@’
-
Giardiasis is cause\@ intestinalis, which 1 l% athogenic intestinal
flagellate knovx% nfect humans. It has two morpho | orms, namely
C

trophozoite st. The trophgzoije is actively motile and invadi tage of the

estine. The cyst is inac!ll n-motile
\
onsible for the transm of the

A -
Pamenesis “

Gigis is ag ' ) contaminated foodmssmk,
fingews etc. ' odenum tﬁm

tro i all_by
suc #ent
bec . )@cysts

are pasy months |§cf fresh
water, b n. Trophozoites usw@'mtegrate

and die qwc@aexposure to the external environment. \

Epidemiology !”0 “\ v
-
Giardiasis is one of the nMHompa@h‘“ctions having a worldwide

distribution and occurring both in developed & developing nations. In Africa, Asia

parasiteg, ves on the

and nPQadlng stage

disea others thrg

ot tolerate heati

and Latin America about 200 million cases have been estimated to occur annually.
In Ethiopia surveys across all regions of the country show giadiasis prevalence to be
around 10% in the 1970s and early 1980s and it is more common in children than in
adults (3). The infections may occur in one of the following three epidemiological
patterns, i.e.

* Endemic as in the tropics, where fecal-oral transmission is common,
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* Sporadic as in travelers or

* Epidemic as water borne or institutional out breaks.

In endemic areas, children, particularly those that are malnourished are more
frequently infected than adults. The water borne route is the main way of
transmission though food borne transmission can also occur. Ingestion of as few as

10 cysts is sufficient to cause infection in humans.
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Figure VIII: Life cycle of Giardia intestinalis

G. intestinalis requires a single host to complete its cycle

Contamination of water, food, or
hands/ffomites with infective cysts.

Trophozoites are also
passed in stool but

they do not survive in
the environment.

A- Infective Stage
A- Diagnostic Stage

Source: CDC
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Clinical features

Most infections are asymptomatic, but patients may present with transient, recurrent
or chronic symptoms. In symptomatic cases the major manifestations are diarrhea,
bloating, belching, nausea, vomiting, abdominal cramps, anorexia and flatulence. In

severe cases, steatorrhea (malabsorption of fat) can occur.

Diagnosis

- e ® -
Macroscopically the stqpl%‘w ensive,ﬂh’ﬂm n-bloody, mucoid (fatty)
or watery. X \\ b’

Finding the trowe and/or the cyst form during microscopidwwtion of stool

is diagnostj 0
S s

Treatrs

Drug hoice
Ad e:

for 3 days OR

uuea\\"‘\'\

single dose

. Tinidazo(%ng/kg (maximu

Alternatives:

. Furazolidonxw times a day for 7 - 10 days \°

* Paromomycin 50 nig amr of 500 ﬁ;“‘w\\a'ys is safe to use for
he¥s: ? e -

symptomatic pregnant mot

Treatment of family members may be indicated to prevent reinfection.

2.6.3. Cryptosporidiosis

Etiology

Cryptosporidiosis is a disease caused most commonly by cryptosporidium parvum, a
coccidian protozoa of human & domestic animals or cryptosporidium hominis, a

parasite strictly of humans.
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Pathogenesis and life cycle

Cryptosporidiosis is acquired by ingestion of contaminated food or water containing
infective oocysts excreted in the feces and excyst to liberate sporozoites. The
sporozoites enter the epithelial cells of the small intestine where they multiply by
schizogony (Merogony) and develop to Merozoites, which are subsequently
liberated and infect new cells. However, some Merozoites may change into male

and female gametes that can'be fe iIizeg irI otes. The Zygotes mature into
e
\ re the g the feces. These oocysts
~
fter excretion. The oocy fect animals, and

als to man is also common.

°

oocyst within the intestj

are infectious im

transmission fro\
»
N
S
U

~

Cd

1
o= 4
— =
- ) — |
‘

o 8

Z

% &

e o
Y/ \)
Wonpg . g™

$0
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Figure IX: The life cycle of Cryptosporidium

parvum

e Thick-walled oocyst
ingested by host

Recreatonal water Drinkng wates

@ Contamination of water
and food with 0oCysts.

%

Thick-walled oocyst
(sporulated) exins host

€) Trhick-walled O Sporozoite
oocyst (spordated) 000Vt

00 G

Auto-infection

X s
Thin-walled

0

Source: CDC
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Epidemiology

Cryptosporidiosis has a world wide distribution. In developing countries its
prevalence is significantly high. Infection is acquired by the fecal-oral route, and
water borne transmission usually leads to larger outbreaks of the disease.
Cryptosporidium is known to cause diarrheal diseases in immunocompetent people

and shown to be especially common among persons with AIDS or other forms of

we * Eth;
A oy,
Clinical Features \\ ,
The illness is u@symptomatic, but self limited. Major syn@#uch as acute

immunodeficiency.

or chronic watery di ibdominal pain commonly pn children
under th of five yea pmized patients, especi se with
HIV/ requent € evelopment of immun@d this

redu@ymptoms [
- h -

Treatment
At present no specific treatment. Paromomycin is found to be partially effective for
some patients with HIV. Thus, it is the agent most commonly recommended for the
treatment of cryptosporidium in HIV patients, in addition to adequate fluid &
electrolyte replacement. However, HIV related cryptosporidiosis often improves
following the initiation of antiretroviral treatment.

o "" ® PIvLT

2.6.4. Isosporidiosis

Etiology

Isosporidiosis is a disease caused by Isospora belli, a strictly human parasite.

Pathogenesis and life cycle
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The pathogenesis and life cycle of lIsospora belli are similar to that of
Cryptosporidium parvum, except that oocyst maturation occurs in the external

environment after sporulation before it becomes infective.
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Figure X: The life cycle of Isospora
belli

2
T

ﬂ Mature oocysts
with sporozoites

Immature cocysts
with sporocysts

Immature cocysts
with sporoblasts

A= Infective Stage Oocysts in feces
A= Diagnostic Stage

Sporozoites

@
A @ e Merozoites

Mature cocysts ASEXUAL

COYYVY Y YYYeey

Microgamete """

rsl@e

==
—_

- J
YN YY Y YT YYY Y Y Y Y Y Y Y YYY

O22

Macrogamete . = _ J & )
sexuaL €

Fertilization

Oocysts in feces

Source: CDC
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Epidemiology
Isospora belli is widely distributed in the tropical and subtropical countries.

Infection is acquired by consumption of infective oocysts through fecal-oral route.

Clinical Features
Acute infection begins abruptly with fever, abdominal pain and diarrhea. It is usually

self limited, but its manlfestatlons emble that o cryptospor|d|03|s (with chronic,

profuse diarrhea) in pa’uelﬁ\\ nodeﬂ HIV/AIDS

Diagnosis \Q\ ’0@

Detection @sts in stog podified acid fast staining I%OS’[IC.
Treatrs

dr@lude:—

1. gethopri

.6.5. %ention &c
: #ducation

Avomé uncooked fruit and vegetables %
Adequa fe water supply \Q\

Hand washln ion and before ea““\
Sanitary disposal of m ta’ a

Improvement of standard of living

N o RO NN

Early case detection and treatment
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2.7. Intestinal trematodes (flukes)

Trematodes are parasites which commonly infect human intestine, biliary tree, lung
and venules of the genitourinary tract or intestine. Trematodes can be

* Tissue (organ) dwelling trematodes include species like Fasciola hepatica and
Fasciolopsis buski that infect lung, intestine and biliary tree

* Blood dwelling trematodes include Schistosoma species that reside in venules
- Trematodes have three m “y sta.es E 'h
1) The egg ( ova stage Ia
Larvae ( &Q metacercarlae cercariae)- the | 3
osomiasis is the most c@ disease

Fou
S.m i & S.inté

haemd m for uri aimen SR mans%\buses

intesting?se, while S.he genitourinary schmtoso@s.
Pathogen é

- Infection o ring body contact with water contaﬁ W|th infective

cercariae. A numb rs govern the disease ons. These factors

q,?mrb hcﬂ“‘ cﬁncurrent infection, and

- Allergic reaction to the schistosomule or eggs is responsible for the acute

include duration and inte

location of egg deposition.

manifestations, while inflammatory and fibrotic responses to eggs are responsible for
chronic manifestations.

- Tissue reaction to retained eggs, which follows sensitization to egg antigens, is
circumoval granuloma. It results from combined humeral and cell mediated attack on

the egg, and it is characteristically composed of epitheloid, giant cells, lymphocytes
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and eosinophils arranged in a concentric circle around the egg. The cellular

components of granuloma diminish with time or disappear following chemotherapy.
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Figure XI: Life cycle of schistosomiasis

Schistosomiasis
(9 e sty A\ iecive Stage
i b o into water and freo-swimming A, Dagnostc Sage
(s ) A
A / Cercariaa lose talls dunng
. (0 penataton and become
\ schestosomulae

- » .Peno L
3 e '\‘ n - @

@@ OCuwamn
Miracdia penﬂru
s s 0
A\ \/ Migrae o portal bood
. in fiver and mature
' ~ Ino adul!s
A w
Eggs halch
easing
. Paired adul worms migal 1o
B misenteric veaulos of bowelroctum
- (layng eggs that circulate to the
liver and shed in slools)
\  vanous plexus of bladder
Source: CDC
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Epidemiology

There are a number of reservoir hosts capable of carrying schistosoma species,
especially in the case of s. Japonicum. Snails are intermediate hosts in which the
asexual stage (larval stage) develops. Snails are more likely found in stagnant than
rapidly flowing water. The snail species are specific to each Schistosoma species
i.e. Biomphalaria for S mansoni, Onchomelania for S. japonicum and Bulinus for

S.hematobium. S.mansoni is scatter din Afrlasiﬁerlca the Caribbean and parts

of Arabia. S. mansonl,'a bium S endemlc in Ethiopia.
S.mansoni is rep Il regions with altitude bet and 2000 meters
but comparatl Adwa), Wollo

re prevalent in the northern areas like

(Jiga, Bahir Dar), Jlmr%d Agaro.
is limited to the low lan ﬁthiopia

ea level. Endemic ar clude

Wabe Shebele valleys the

intﬂ%ntly floyd io-Sudan border. Are“/vith

The m@statlons oce
- Stag@ (stage of Ir

skin pen by cercariae ® swimmers’ itch). It occur@ velers to
endemic are is rare in indigenous people

- Stage two (acut& om|a3|s) Patients may have dw& dominal cramp,

tenesmus, fever and't m “
- Stage three and four (Chréni Iapal&,plac& stosomiasis): Patients with S.

mansoni may present with complications like periportal fibrosis with portal

ching sensation S|te of

hypertension (causing abdominal swelling (ascites), splenomegaly, and upper Gl
bleeding from varices) intestinal stricture and polyps. Chronic manifestations of

S.hematobium include obstructive uropathy from fleshy masses in the bladder

(pseudopapillomas) with the resulting hydroureter & hydronephrosis and

occasionally followed by uremia. Moreover, S.hematobium is known to cause

41



bladder calcification, genital involvement (urethral papillomatosis of men and boys

and sterility of women) and cor-pulmonale.

Diagnosis
- It is essential to have a high index of suspicion for patients coming from endemic
areas.

- Confirmation of the dlagn03|s is by det ova using direct microscopic
peC|m of S. mansoni and urine
. The egg of S.mansoni is c% d by lateral spine,
ium by a terminal spine.
%
A
mansoni and S.h@bium.

S mansoni and Metrif, is
and effective. Doses awven

examination of stool org
sediment in S. he
while that of S.

Treatme's

Prazi | is the

Additwly, Oxamj

bel o
S r%oni =
—

Pramq@el — same"oe

Metrifoaé 22.5-307
7 NS

Prevention @mtrol measures \Q

Environmental sa voidance of pollution of surface @

Provision of 13Yri 0 e waste “““
Prevention of human dbrmah ife dﬁ\&
Provision of safe and adequate water

Protective clothing when contact is unavoidable

v Vv Vv VvV v

Health education to reduce contact with infected water bodies
Elimination of the disease in the human reservoir by chemotherapy

» Case finding and treatment and mass (community) treatment in selected
population

Snail control
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» Physical control-alteration of habitat, e.g. Clearing aquatic vegetation, drainage
of stagnant water sources etc

» Chemical control (moluscicides) niclosamide, Cuso4, Yurimin, Frescon, or
“Endod “ (phytholacca dedocandra)

> Biological control - growing fish or other snails that feed on vector snails

4 Community participation

- . -
2.8. Intestinal Ce@“e E'hla
' ~
General Descriptj \ 0’2
Cestodes (tage s) are segmented worms that cause dis humans and

other anin“ . saginatg aglc the two most important cestodes
s

in Ethi beings are the defi sor the

internde e host or by into three:- 0

e Mag

an gut. c®

osis and E. multilocula nd

focuse?éthose tape'y \s,
§ "’

2.8.1. Tae% %

Definition: ¢ \

A disease caused )a species, namely Taenia saqgj & solium.
v
Etiology and pathogene 0’” a“‘\ﬁ E;'
lis &e efmé&diate host where the embryo

develops into an infective larval stage. Cattle and pigs are intermediate hosts for

Infestation by Taenia specigs

T.saginata and T.solium respectively.

Adult worms of T.saginata can be 3 -10 meters long and T.solium up to 3 m long.
Both species reside in the upper jejunum, attached to it with a scolex. A single
Taenia may have as many as 1000 proglottids forming a chain structure or strobila.

The gravid proglottids (egg-filled segments) migrate out of the anus or are
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discharged in the feces by detaching from the adult tapeworm. Cattle (intermediate
host for T.saginata) and pigs (intermediate host for T. Solium) become infected by
ingesting eggs at pasture or in the case of pigs direct consumption of feces
containing proglottids. The larval stage in cattle or pig muscle is known as a
cysticercus. Humans become infected after eating uncooked or undercooked beef
or pork containing cysticerci. After ingestion, the cysticerci attach to the intestinal

mucosa and develop into adult worms.

<8 * Etn
2
%

\)

=
c
-
o
=
~
&
§0
N

S
S
7 >
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Figure XII: Life cycle of Taenia saginata and Taenia solium (summarized)

AOnoosphe:es develop
into cysticerci in muscle

g

1’@ o Humans infected by ingesting
Oncospheres hatch =W = raw or undercooked infected meat
penetrate intestinal
wall, and circulate
{o musculature

T saginata T softum

Scolex attaches to intestine
F oo )
G WL
Cattle (7: saginata) and pigs (7. solfum) : x .
become infected by ingesting vegetation gﬁcfirj:",/'/*/,fj -
contaminaled by eqgs or gravid proglotiids " / 1
(O scutsin sl st
A= Infective Stage
Az Diagnostic Stage
Eqgs or gravid proglotids in feces
and passed into environment

Source: CDC
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Epidemiology

T.saginata occurs wherever raw or uncooked beef is eaten and there is sub-
standard excreta disposal particularly in Ethiopia, the Eastern Mediterranean and
parts of Russia. T.saginata infection is highly prevalent in Ethiopia due to the
widespread custom of eating raw beef and the habit of defecating in the open
grazing fields. Taenia infections in Ethiopia are underreported missing many
infections owing to the traditign ofélf tr.eatrn ing modern or traditional plant
medicines such as Kgs ““ abyssi ﬁlpo (Embelia shimperi) or
metere (Glinus lo X .saginata accounted for 3% 3 utpatient visits in
Zeway Health , 3.7% of the 246 hospital inpatients i 2.5% of the

residents all town ind&ig aiiam, 1% of the population & ake Tana

and 28% ementary gwn of Asendabo, in Ji ne. T.
m&we other hag of the world where p@r pork
prod re eaten,

E uncertain. (3) ’

and n%ysticerco
v

Clinical tation

s.
&
Human intes apeworm infections are usually asymptomajiqqaMough it may
result in mild to abdominal symptoms, such as &ominal pain or
discomfort, change &f 0' iting or diarn w&w, the person may
notice motile proglottids in th® af®a ogtﬂve them during the passage of
stool.

Diagnosis depends on:-

1. ldentification of proglottid segments recovered from patient's cloths or passed in
feces

2. Detection of eggs in feces using direct microscopic examination. The eggs are
rarely seen on direct microscopic examination of the stool. Thus, repeated stool

examination and concentration techniques are recommended.
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Treatment
1. Praziquantel is the drug of choice for the treatment of Taenia. A single dose
of prazequantel 10 mg/kg body weight is effective.
2. If prazequantel is not available niclosamide can be substituted. Adult dose:

Niclosamide 2 gm given orally in two divided doses 1 hour apart.
2.8.2. Hymenolepiasis nana
Etiology and pathogenesi““e ® El%
-
Hymenolepis nana orm) is a common ” ite and the smallest
tapeworm knox ect humans. Transmission is by in wgs in food or
a

drink or fro minated haggs. ., The eggs are infective by e they are

passed i . Internal

n,
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Figure XllI: The life cycle of Hymenolopis nana
0 Oncosphere hatches
Cysticercoid develops in
Humans and rodents are intestinal villus
infected when they ingest ;
cysticercoid-infected arthropods.

Cysticercoid
develops in
insect.

Autoinfection can oceur if
Oeggs remain in the intestine.

The eggs then releasethe  Scolex

hexacanth embryo, which

penetrates the intestinal villus

continuing the cycle.

Embryonated egg
ingested by humans
from contaminated

food, water, or hands

‘\\\\‘ ”},,/

§ b«
N ’é

Adultin ileal %

Egg ingested portion of
by insect /small intestine

Eggs can be released through the

Ogenital atrium of the gravid proglottids.
Gravid proglottids can also disintegrate
, releasing eggs that are passed in stools.

A\ = nfecive Stage Embryonated egg in feces
A= Diagnostic Stage
Source: CDC
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Epidemiology: - Hymenolepis nana is widely distributed in countries with warm
climates including those of Africa, South America, Mediterranean Region, and South
East Asia. The disease is common in Ethiopia. The highest recorded prevalence
(61%) was reported for school children in Kemise in south Wollo. Among students in
50 communities in central and northern highlands of Ethiopia, 78% had positive
cases with a mean prevalence of 12 % (3). Children are more commonly infected

than adults. Susceptibility to | estl al tap nfection is universal. However,
Hymenolepis nana infgc \‘ comlrjh ipstitutionalized children.

Disseminated infe H.nana occurs in immune j
children. No a resistance follows most intestinal tapewo

and malnourished

. SEE an occur in malnourlw or
mwsuppre .

DIWIS Dete

- Adult@e: 2 gm/d9e
- ChiId%lnder 2 yedr

8 years: 1 gm/day"oms days

8 years 1.5 gm/day for 5 days

* Praziquantel 25 \\Q\

Prevention and Contfo ﬂ testinal m
* Educate the public to preveht Hlna'on @nimals and human foods

* Inspecting meats and discarding those containing cysticerci.

* Heating the meat (at 56 °C) or freezing at (8 to 15 °C)

* Early case detection and treatment.

* Promote sanitary disposal of human excreta and avoid using untreated human

feces for fertilization
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2.9. Post-test

Instruction - choose the correct answer and write on your answer sheet

1. Which of the following is an intestinal protozoa?
a) Entamoeba histolytica
b) Ascaris lumbricoides

c) Hymenolepis nana

d) Schistosoma mani‘e\‘“e E 'h’” 0
&ommon route of transmission for mtestmal?wé?

2. What s th

a)
: %
c) 0
d)

-

4. Among %ﬂal protozoa, which one is commonly found in HIV/ tients?
a) Cryptospovn arvum Q\
b) Giardia intestin bI|a)

c) Entamoeba histolyt Il,, J ah‘\?’\

d) None of the above

5. The infective stage of Giardia intestinalis is
a) Cyst

b) Trophozoite

c) Both

d) None of the above
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6. Which of the following disease (s) is/are caused by nematodes entering the host
through skin penetration?

a) Enterobiasis

b) Strongyloidiasis

c) Hook worm infection

'\fé\'\\‘e * Ethy;

e) bandc
7. Which of the fOIiE% stinal nematodes are capa infection?

S. stercoran\ %

Z
G
>

Cd

has worldwide distribtﬂ?

larvae fro stool?

a) Ascariasi ¢
< &

b) Trichuriasis

>
9. Whldﬁhe fo
%

Q\
7/ \
c) Strongyloidiasis ¥ ”0!"' J . a“‘\?")

d) Enterobiasis

10. Which of the following combinations are the best preventive methods for all
intestinal nematodes?

a) Good personal hygiene and proper excreta disposal

b) Chlorination of domestic water

c) Using night soil as fertilizer and wearing shoes

d) None of the above
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11. Which of the following trematodes are epidemiologically important in Ethiopia?
a. S.mansoni b) S. hematobium

c. S.japonicum d) aandb

12. Schistosomiasis is transmitted by

a) Ingestion of uncooked cray fish
b) Contact with snail durlng SW|mm
c) Skin penetration by,c ég swm'EMI

d) Drinking unbo' 3 contalnlng Schistosoma egga

characterize acute schlsto%is?
S ,,‘

icroscopic examlnatlor“the

13. Which oIIowmg
a) Dia

$‘”

15.
schisto@]iasis?
a) Pr isposal of |
b) Snail gation

c) Boiling difMysigy water
d)aandb e,” e) All Q\
0

16. The following cestodes af® ”Jitec’oy ahmw meat or fish except

a) Taenia saginata
b) Taenia solium
c) Hymenolepis nana

d) Diphyllobothrium latum

17. Which of the following cestodes are more common in our country?

a) Taenia solium
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b) Taenia saginata
c) Hymenolepis nana
d) D. latum

e) bandc

18. All of the following are features of cestode infections except:
a) Cough

b) Abdominal cramp \'%\‘“e Elhl 0”

c) Diarrhea

AnoremaQ\Q\ &
19. Whic"&e following
3

c) Encou use of excreta 10 ertilization
t 10 °C for 24 - 48 hrs

&
“l””ﬂng . gA®

d) Freezing
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2.10. Keys to pretest & post test
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1. Harrison p internal medicine, 14™ Ed &\
. G.V.Gilland N.J. # Ed, pp153

cture note on troplc
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2
3. Birhane Y.et al, Eplde cobgya lesease 1% Ed, pp 521
4. British National Formulary 2006
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PART THREE
SATELLITE MODULE ON INTESTINAL PARASITOSIS FOR
HEALTH OFFICER STUDENTS

3.1. Introduction

Health officers are mid-lev

promotion, diseaseg

wewoﬁerfmi closely involved in health
nd treatment. % 8 necessary for this
wle é sevention and

managemer% They are supposed to e¢uipped with
sufficien;% n the design of preventi 6 control
measgr@r intestinal e module is thus desi Mor the

healtf@e Bis, treatment, preventivé& control

met ]

group of hea rs to acquire adequate kno

3.1. 2 hstructions Q
- Afte letion of t tquestionsér
A . \

section ¥ write the answ8 r

Go thr @e rest of this satellite module @
Refer to t (o) odule whenever necessary Q\

Answer post te% \\\o

Finally compare the re iuﬂretsst ﬂh‘;\%u‘estions with the keys

given.

3.2. Learning objectives

After going through this satellite module the student will be able to:

= Discuss the clinical features of each intestinal parasite.

= Explain the treatment of choice and the alternatives for each intestinal parasite.

= Describe the prevention and control measures for common intestinal parasites.
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3.3. Pretest questions

1. Which of the protozoan infections are highly associated with HIV/AIDS?
2. Compare amoebic and bacillary dysentery
3. Write the case management of strongyloidiasis

4. What are the possible presentations of ascgriasis?

5. List the common c 1 ﬁ hur.nan lh 1 describe their routes of
o SN by
transmlssm\Q\\ b’&&
%
Z

es for schistosomiasis

6. List prevw and control
I\§
3.4. @inal pro

34 oebiasis

DeAm!B n: see c{

Clin%eatures
Abol 9Q% of infe
spectr n clinical sy

organs t ends on two me

* The locati f the parasite in the host

* The extent 0 se vasion. \Q\
3.4.1.1 Intestinal an?ogalm ,e - a k;\?.\\

The clinical spectrum depefids of the disease, the age and
susceptibility of the host and probably differences in the degree of virulence of

amoeba strains.
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a) Asymptomatic carriers

In endemic areas up to 90% of intestinal infections are in the form of asymptomatic
carriers. In general, they pass small numbers of cyst in their feces. Cyst excretion
could be transient, intermittent or may persist for several months.

Factors responsible for asymptomatic carrier states include

1. Low virulence of parasite strain

2. Low inoculum size

- ® -
3. intact immunity of thg \“e E'hl
» O
b) Symptomat@stinal amebiasis &
Presentz;tkglude acyte itis. fulminant necrotizing co%xic mega

inless rectal bleeding. /‘
G

onstitutional symptoms“ not
ave mild low-grade fe”

=

minal

Chn@uany have

pain a dration. ay occur on top classic
flask-sha ebic ulcer.

# ol
ll- Fulminant ne colitis \
Severe, life-threatent mj ogressj m% fs more common in
malnourished children, imm8n jroﬂiseﬁi elderly and patients taking
steroids.
Frequent (over 20 times in 24hrs), bloody, foul smelling diarrhea, generalized
abdominal pain, and intense rectal tenesmus, fever > 40% with nausea and vomiting

may occur. The patient is usually very sick and dehydrated with hypotension and

prostration. Profuse rectal bleeding may occur.
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Since patients with bacillary infections of the intestine also present with dysentery, it
is important to know the main features of each to make a clear distinction between

the two, as presented below.

Comparisons of amebic & bacillary dysenteries

Parameter Amebic Bacillary

Onset Gradual Sudden
- -

Clinical appearance

AN

toxic in infants & children

Common - children Common i

Dehydration si

Tenesmy

Hepato I Uncommon
patc y >

Blood & mucus, @

i
liquid a

StOO|Q

Sy
ukocytes

common ﬁ

Fe

C(ﬂ ulcerati
it

III.% .
5% A
intestinal 0 @n. Q\Q
Differential diagn%a Q'\'\\.

13 . 9NN

aisalo

ucosa. amoebi@yf the
"

colon, often in the

- Carcinoma of colon,
- Chronic idiopathic inflammatory disease like Crohn's disease

- Colonic tuberculosis.

Diagnosis
- Barium enema
- Biopsy
- Serology
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3.4.1.2 Extraintestinal amoebiasis
Trophozoites of E.histolytica migrate in the circulation and can reside in the liver. It

can also migrate to and infect other organs such as lung, pericardium, spleen and
brain. Rarely invasive amebiasis can affect vulva, vagina, cervix and penis in a

patient having anal sex.

Amoebic Liver abscess

Amoebic Liver abscess is&‘“enmgn eﬁ'hqlﬁl Amoebiasis. It occurs in

-
all age groups, but

ps are predominantly
affected, with t -to-female ratio of about 3:1 to 6:1 but t ﬁ is unclear.
ro

Although i Q)scess is cg translocation of amoeba intestinal

lumen, i s seldom

plitis (9%) and amoeba ound in

.
volve the right lobe in% of the

case@stly in the Or positions. ’

the stp only 22% g

ting, right upper qUeMnt
g, rg pp q-

ight scap@d
sho ; 0

c i €. -y ,
If t cess is O : gpain
radia u@ the left & g and in 30%

of the dry cough, ,
Physica ination reveals lent with pale conjunctivae, €nlarged
liver and shd eathing. In about 30% of cases moderate jaungli ay occur.

In a third of paten ecially elderly, it may present with rgi ic, nonspecific
febrile illness and w 0 ) ich case it ca w gnosed as fever of
unknown origin. m J ® a“ -

Differential diagnosis

l. Pyogenic liver abscess:

It is more common in the elderly with a history of hepatobiliary disease, abdominal
sepsis, appendicitis, diverticulitis or abdominal surgery.

It is more likely to present with fever, jaundice, pruritis and septic shock.

Amoebic serology is negative,
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Hepatomegally and elevated diaphragm on chest x-ray are uncommon.

In this case aspiration for microscopy or culture is indicated.

Il. Liver neoplasm:
Febrile and wasted patient with vague abdominal discomfort.

Patient may have palpable liver mass, rarely with bruit.

Complications of amoebic '“&es’ E'h >
- Thoracic com (@ =non-purulent pleural !00 mmonly caused by
leakage t Q\iaphragmatic holes, rupture of liver at&s #Alo bronchi can
be acc@ed by cough gnd expectoration of “Anchovy sauce sputum.

- Ru f liver abj dominal cavity presents é/igns of

\)

- sionally r gallbladder, stomach, d%um,

- Earely secq ler abscess can be sugted

esponse to anti amss®ic

’ \'
- Dlrec%oscopy: td Ingested RBC$ysts, in
stool sa r scrapings of a § ’
* False posi —aAVhite blood cells, parasites such as E. hartmar@\% fecal debris

may be confg@ \°
* False negative- in M ses “\\ -’

-

- Rectosigmoidoscopy and ¢ ﬂ”y tgvis%h“rs

- Serology

II. Amoebic liver abscess

- WBC - >1 5,000/ mm® in 25%, leukemoid reaction in 5% of cases
- Liver function test — elevated alkaline phosphatase

- Chest X-ray - elevated right half of the diaphragm

- Ultrasound: space-occupying lesion detected in 75 - 95%
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- Serology - reaches peak by the second or third month.

- Stool microscopy - little value.

PROGNOSIS
- Good response to appropriate chemotherapy
- True relapses are uncommon

- Fulminant colitis - 55% of'caseé:rvive

5 Ethyj,

- Amebic appendicitis
~
- Amoeboma - ognosis, mortality rate is estinal perforation
occurs or | tion is done with incorrect diagnosis. &

gives fibrous intestinal stri@r chronic
/ s

nide furoate :

Adult- 5 r@%or 10 days Q&\'Q\

Child- 20 — 25" 3 divided

. lodoquinol 650" o Zm -

. Paromomycin 50 mg/kg/d to maximum of 500 mg po TID for 7 days.
- Invasive intestinal amoebiasis: Tissue amoebicides such as nitroimidazoles
(Metronidazole or Tinidazole) are the cornerstones of management. It should be
combined with luminal amoebicides

. Metronidazole

Adult- 750 mg po TID for 10 days

Child- 15 mg/kg every 8 hours maximum of 750 mg po TID for 10 days
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. Tinidazole

Adult- 1gm po BID for 3 days

Child-50 mg/kg maximum of 2 gm daily for 3 days

Tinidazole may be preferred because of short duration of treatment, fewer
side effects, and equal efficacy with metronidazole.

- Perforated amebic colitis- more conservative approach by using IV antibiotics

against enteric bacteria + Metrt')ni‘daéje ° E &

- Toxic mega colon,a “ pendici Wa— amoebicide
- Colonic am \%eat with amoebicide alone 0’

- Amoebic scess 0&

Metronid 750 mg Qrz guanous tid for 10 days OR 0’
. \)

A
pver abscess are: ,0

response is slow (if nwmal

. Immi@ rupture o
* Risk c&itoneal spillaY

Prevention a@xtrol: See core module

7/ )
3.4.2. Giardiasis “”0!"', . a“‘\vﬁ\,\

Definition: see core module
Etiology: see core module
Pathogenesis: see core module
Life cycle: see core module

Epidemiology: see core module

Clinical features
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G. intestinalis is known to be the only pathogenic intestinal flagella. Infections may
be aborted, transient, recurrent or chronic.

1. Asymptomatic /carrier state: - more common

2. Symptomatic: - clinical features range from mild abdominal complaints to
steatorrhoea, and malabsorption syndrome in which the diarrhea is watery, foul

smelling usually non-bloody. Severe cases may present with light-colored stools with
a high fat content, fat soluble wtammrfﬁency, folic acid deficiency,

hypoproteinemia, hypogaw |a and ge of intestinal villi may
be observed. In g ardiasis is self-limiting W|t 3 4 days; however
relapses may o rticularly in those with intestinal diverticu A deficiency.
DiagnosiS'Q %
Treatme'“ 4‘
1. Dr choice:

(£

. %
Children — 30 § o
Fog acks is used, after =
evﬁ 7 =

~
Adults wm po singme Q
Childr X $

2. Alterna
* Furazolido mg four times a day for 7 - 10 days

* Paromomycin'5 o0 maximum of 500 mg po tid fo ‘&\safe to use for
symptomatic pregnaﬁt 0 ‘

Treatment of family member8 Mndﬁate e‘Vent relnfectlon

Prevention and control: see core module

3.4.3. Cryptosporidiosis
Definition: see core module
Etiology: see core module
Pathogenesis: see core module

Life cycle: see core module
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Epidemiology: see core module

Clinical features

The symptoms of the disease usually appear after an incubation period of 7 - 10
days and include watery diarrhea and abdominal pain. The illness is usually self-
limiting within 1-2 weeks, but in immunocompromized patients especially those with
HIV/AIDS the iliness can be 'devas atin%witiibistsnt, profuse (1 to 25 L/day)

diarrhea, substantial wgi ificant
-’

also affect biliary tg\ g to a calculus, cholecystiti ing cholangitis.

odule &
Treatment Q 0
In immuf&npetent pP3

otherapy is required a usually
self i

trolyte depletion. It can
~

Diagnosis: see

In

Re ' if ]
If gfails to loperamide 4 muat
ini@en VA

. P@omycin X | 0 n* to

maw of 500

. Nitaz@ﬂde 05-T®
\?

3.44.ls idiosis

Etiology: see c e?le
Pathogenesis: see ¢ 00' ‘\“ b
Life cycle: see core module & "‘J ® a“ -

Epidemiology: see core module

Diagnosis: see core module

Treatment

1. Drug of choice:

Trimethoprim sulphamethoxazole (TMP-SMX): - 4/20 mg/kg to maximum of
160/800mg po QID for 10 days then BID for 03 weeks.
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2. Alternative: for those patients not tolerating sulfonamides.
Pyrimethamine: - 50-75 mg orally daily for 10 days.

Ciprofloxacin 500 mg po BID for 7 days. It is not recommended in children
Chemoprophylaxis is necessary in AIDS patients to prevent relapses

* TMP-SMX 160/800 mg one to three times /week OR

* Sulfadoxine 500 mg and pyrimethamine 25 mg combination once a week.

3.4.5. Cyclospor|a3|s “e El
Cyclospora cayet entlally has a worldwid W
Water borne tr on is recognized as one means of tran

Clinical fea

Incubati iod is 2 to acute onset of dlarrh ominal

cram Q(e sympto

In s mstance ged diarrhea, anorexia

vorilh, sustaine ) %
___
='

'

can remit and relapse

3.4.Nlicrosporid Q

MicrosM¥agia is an obli @fnbers
.. N . \

of distin m with many g@ ; § 'y

Enterocy % bienensi & Encephalitozoon intestinalis ar&cognlzed to

cause chronlc¢ & Wastlng in AIDS patients but are rar\ o competent

hosts. g “\

Diagnosis: see core mod I”'J a“‘\

Treatment

Albendazole 400 mg po BID for 3 weeks
3.5. Intestinal nematodes
3.5.1. Ascariasis

Definition: see core module
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Etiology: see core module
Pathogenesis: see core module
Life cycle: see core module
Epidemiology: see core module

Diagnosis: see core module

Clinical features

- Most infections are as bL’ aﬁ ain, nausea, vomiting or
diarrhea are the co ntations in sympto 3

- Occasionall €eous worm passage via anus, mouth

- Eosmoph eumonitis ocqars during the lung phase after

of egg

pain, fever, wheeze é) ackles.
%

ingestionm, |fest|ng wif

Some}iQdyspnea, he

- Lif eatening

. ’\#owel obst ’
igration to ¢ olic, cholecystitis, cho@tis,

paﬁatltls apj

1.D f choice:
. Meb%ole

Adult, &? kg — 100 mg 8
Child <10 é mg po BID for 3 days
. Albendazole¢ %\

Adult, child>10 kg smgle dose before food “\\\

Child<10 kg-200 mg po si %ore.fooa“‘
These drugs are contraindicated in“pregnancy and heavy infestation, which may

provoke ectopic migration.
2. Alternatives:
* Pyrantel pamoate 11mg/kg po maximum 1.0 gram single dose
* Piperazine citrate
Adults and children > 6 years- 1 sachet, repeat after 14 days

Children < 6 years - 5 ml single dose repeat after 14 days
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Management of Complications
- Partial intestinal obstruction: nasogastric tube insertion and Piperazine installation,
Intravenous fluid administration.

- Complete obstruction and other acute abdomen: immediate surgery

3.5.2. Enterobiasis

Definition: see core module

Chile< 10 KSBQ.mg

. Algzole
Adultsa children

weeks \9

Children -200 mg po single

then repeat same dose in
2. Alternative

Pyrantel pamoa:te po maximum 1.0 gram single\ﬁ&n repeat same
dose in 2 weeks two i Iu “‘\“ p»
- Warm tap water enema nfay J e a -

- Family members should be treated to decrease potential source of reinfection

3.5.3. Hook worm infection
Definition: see core module
Etiology: see core module
Pathogenesis: see core module

Life cycle: see core module
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Epidemiology: see core module

Diagnosis: see core module

Treatment
- Drug of choice: Benzimidazoles: similar to ascariasis

- Alternative : Pyrantel pamoate 11mg/kg po maximum 1.0 gram po daily for 3 days
- Dietary therapy: supplementeﬁion (éron,.proﬁ d other vitamins.

<l o,

3.5.4. Trichuriasi '\\% 0

Definition: se &dule leﬁ

module %
, Z

. See core

Life cfalggee core

Epid ogy: see ¢

Dihaggis: see

Childreg®10 kg = 50

Albend®
Adults an en >10 kg = 400 mg po daily for 3 days @

Children <10 éolmg po daily for 3 days \Q\
3.5.5. Strongyloidia“sis” 0!’,, J . a““\“\'\ .

Definition: see core module
Etiology: see core module
Pathogenesis: see core module
Life cycle: see core module
Epidemiology: see core module

Diagnosis: see core module
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Treatment

1. Drug of choice: lvermectin 200ug/kg/d po for 3days

2. Alternatives:

Asymptomatic or uncomplicated cases:

* Thiabendazole 25 mg/kg bid maximum of 3 gm/d for two days OR

* albendazole 15 mg/kg twice a day maximum of 400 mg daily for three days repeat

same dose after 7 days.

- . -
Complicated cases: \ “e E'h
« Thiabendazole f %\%v&m days or I””,‘
* Albendazole @weeks. 0&

e ltis also | nt to mapg galllcations such as gram-negativ is,

pneumo meningitis,

Life Cyclemsee core

(]
Epiderr\ : see Core $
Clinical - see core modul® § (4
Diagnosis: s module %

é
Wonpg . g™

Complications:

1. Portal hypertension (hepatosplenic schistosomiasis):

It occurs after about 10 - 15 years of prolonged exposure and infection. It's due to
the development of periportal fibrosis. The liver may be enlarged although in many

cases it's small, firm and nodular and the left lobe is characteristically prominent. It
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manifests with ascites, esophageal varices with or without bleeding and enlarged
spleen.

Patients usually do not have schistosoma eggs in feces because of previous
treatment and/or attrition of adult worms without subsequent reinfection.

2. Pulmonary hypertension:

It may occur due to obliteration of pulmonary arterioles by granulomatous

inflammation induced by embollzedéd shunt‘iﬁtosoma eggs. This may cause

cor pulmonale. g
3. GIomerqunew may manifest with protei %arely cause renal
failure. \

4. Large i al polyps:
focal def\ eposits of

someh@ associated

o do an exudative granulomat ponse to

Jajor presentation is bl |arrhea

1. Pre\@on measuren y
- Envirdﬁntal sanitatlo $

- Health e jon

2. Control m

- Snail control: ch iological control

- Environmental mana ‘\“

- Chemotherapy "‘J a“ -

Objective: reduction of intensity of infection to levels below public health importance.

It is given as

1. Selective population chemotherapy: treatment of people with schistosoma
eggs in stool after examination of the entire population.

2. Mass chemotherapy: treatment of the entire population without prior stool

examination based on epidemiological data, where most of the population is

assumed to be infected.
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3. Selective group chemotherapy: only group that has high prevalence and high
intensity of infection is treated. It is a variant of selective population
chemotherapy.

4. Targeted chemotherapy: treatment only to individuals who are heavily

infected, to reduce contamination and risk of development of severe disease.

3.7. Intestinal cestodes

Taeniasis including b \'wg ) Elhi””/:o

Definition: see cor

Children

Hymenolepia °
Under 2 years: day for 5 days \\
£ \
2 — 8 years: 1 gm/ Im a“‘\“ >
Over 8 years 1.5 gm/day"fo i ¢ -

Taeniasis — the same dose is given once
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3.8. POST TEST
Which protozoan infections are highly associated with HIV/AIDS?

Compare amebic and bacillary dysentery
Write the case management of strongyloidiasis

What are the possible presentations of ascariasis?

ok~ 0N =

List common cestodes causing human infections and describe their routes of

transmission

6. List the preventiveﬂﬁ\"“&asu.resf»‘m.ﬂﬁhis.tosomiasis
-
O ‘@
3.9. ROLEE N TASK ANALYSIS P
&, a0d indicate the necessa

1. Take

in ations.

z.@

do phys

N

i repeat follow up to con@
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3.10. KEYS TO PRETEST and POST TEST

1. Cryptosporidiosis, isosporidiosis, cyclosporiasis, microsporidiasis

2. Amebic dysentery: the diarrhea is bloody or mucoid; gradual onset; toxic in
infants and children, but usually non-toxic in adults; dehydration is common in
children, but unusual in adults. It is associated with severe tenesmus.

Bacillary dysentery: the diarrhea is bloody or mucoid; has sudden onset. The

patient is usually more t ‘“ejelﬂdraﬂhi associated with moderate

tenesmus. o (\%O‘ 00 ~

3. Asympt@or uncomplicated cases: Ivermec@o g/kg once or
mg/ e@

Thiabendaz kg twice gday for two days or albendazol /kg twice a

day for t yS. é
Comele cases: T even days or albenda%or two
week%s also imp s such as gram-negati™® ‘sepsis,
pneMia or meni a

. H/I presentations may inclug
- F=ge of wg - g M« :

occ

- G* testinal cd

may béﬁ. Signs of
N

- Biliary cholecystitis, C

O O ar. §
atitis, appendicitis ar&@hepatic
abscess du@?opic migration of the worm may rarely appear %

i€0

in children %\

5. Ingestion of ntaining raw meat, &‘ sh for T. saginata,
-
T. solium, D. latum res Jb”ge‘iorﬁ‘h‘ rough fecal-oral route for

H.nana and T.solium

- Malnutrition

6. Preventive measures: environmental sanitation and health education

Control measures: snail control; environmental management and chemotherapy
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PART FOUR
SATELLITE MODULE ON INTESTINAL PARASITOSIS
FOR MEDICAL LABORATORY SCIENCE STUDENTS

4.1 Introduction

4.1.1 Purpose of the module ® E, %

Laboratory science ha w“eeatly in b’q e. Responsibilities of
~

laboratory person "Q creased dramatically. This d an urgent need

for clear ang se instructional reference that respon wle expanding

knowledges field of madica science.

Much of' %neral routj is done by laboratory p l. For
this d§ ivi e, which incorporates outine
labor, tests at je of reference materials in’ent
hegilities = “
Thi tellite ) : efore, intended to soﬂthe
critgamidshortage

—
Iab“;ry
Thi@dule led
datgmods by

This s@te module P e pbya
medicai%tory perso §
4.1.2 Direct% using the satellite module %

1. Dot pe of the core module. Q\
Read the o’%ﬁghly ar:cédi“ﬁ&
Do the pretest of s dulg fo A

Read the satellite module thoroughly

o &~ 0N

Do the posttest of satellite module for MLT and evaluate yourself by

comparing with the answer keys given.
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4.2. Pretest Questions
Instruction: Circle the appropriate answer(s) from the alternatives given.

1. The identification of helminthic eggs should take into account all of the following

except:
Size and shape of the egg

A.

B. Thickness of the shell %= e ® E'h -
C. Number of nucleigt %“!gs I00 ~
D. » knobs, or opercula ,0

Presence gf

our suckers and a ros

Modified ac@%\ is used for the diagnosis %\\\,°
Entamoeba histolytic !"‘J o a“ \ >
-

4
A
B. Concentration technique
C. Immune diagnosis

D

Culture

o

Which of the following technique is different from the others?
Direct saline preparation

B. Zinc sulphate floatation technique
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C. Brine floatation technique

D. Zinc sulphate centrifugal floatation
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4.3. Learning objective: after completing this satellite module, the student will
be able to:
*  Collect the right specimens for the identification of different parasites
* Demonstrate the different laboratory techniques for microscopic
identification of intestinal parasites.

* |dentify intestinal parasites at different stages of development.

4.4. Intestinal paragi '“e ® El 4
Definition: refer &{\ odule h’””,':e

Epidemiology: r the core module

odule in each section 0’

Etiology & enesis: refar tg
¢
. Q\ ’
44.1. atory diag ies (general) ,
s
~ (¢

4.41 ollection g en
Th *cimen con aan, dry and free from s of
dismfec{ant and

fe(ﬁ adequg

A large teaspoon a t of

The stool specimemist
. —

ar|=n th
app jate typ
ma equired t0
44.1.
. M opic examina Id be examined wi naked
eye and r pertaining to its:- @ 5

+ Color ¢ \
. Consistenc%ther formed, semi formed, unfo“°watery
v
« Presence of blo Wq m cus may be found in
[

or pus
e& ef, intestinal schistosomiasis,

bacillary dysentery or severe T. trichuria infection. Pus can be found in fecal

feces from patients Swi

specimen from patients with bacillary dysentery. It can be found in amobic
dysenfey but in less amount .

* Whether it contains worms, E.g. A. lumbricoides (large round worms),
E.vermicularis (pin worms) or Tape worm segments (proglottids) of T. solium

and T.saginata
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* Pathological odor: offensive, non offensive
* Pale colored and fatty stool specimen can be found in giardiasis and other

infections associated with malabsorption.

Il. Microscopic examination
The detection and identification of species of parasites requires microscopic

examination of specimens.

- ® Ell'.
\a\We ° Elhg,,
. . s
1. Direct microsc \\ 0’
1.1 Direct mi pic examination of stool specimenﬁ%hysiological

saline an II's loding

Routine My Scopic exg ecimen with physiologic@@e and

Dobei@ne solutiog he stages of most par@s.

Matﬁs ancf so g
o

. D“ing . II'sﬁne
solu% :
* Mi ope s

* Past jpette
N

Procedur&
1. Pl%drop of physiological saline (0.85% w/v) in thgC r of the left
half O t éle_and place a drop of Dobell’s lodi @n in the center
W
-

of the right ide. \g\
2. With an applica i pilk ab‘—ﬁ all portion of the feces

(Approximately 2 mg, which is about the size of a match head) and put on
the drop of saline. Add a similar portion of stool sample to the drop of
iodine.

3. Mix the feces with the drops to form homogeneous suspensions.

4. Cover each suspension with cover slip by holding the cover slip at an
angle of 30° touching the edge of the suspension and gently lowering the

cover slip onto the slide so that air bubbles are not introduced.
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5. Examine the saline preparations using the 10x objective for motile forms,

cyst and oocyst of intestinal protozoa and for any ova or larva of

helminthes.
6. Examine the iodine solution preparation using 40x_objective to identify the

cyst stages of protozoa. The iodine will stain the nuclei and the glycogen

mass of the cyst.

we ° Eth;
,@
N
S
(>

4\

(4
-]
s %
s =
S e
= g
% N\
% o

Oy . 9 W™

%
N
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1.2. Modified Ziehl-Neelsen technique (Acid-fast stain)
Modified Ziehl-Neelson staining of fecal smear helps to detect oocysts of

cryptosporidium, cyclospora and isospora belli.

Materials and reagents —

- Carbol fuchsin stain
0.25 % Malachite gree élethzlentbf

1% acid alcohpl ‘“ ﬂla
Sllde@\b 0

Cd

%

Z
=
c®
—
=

D minutes.

of

—

or lene

bI@for 30 sec! \'
% $

8. Stan lide on a draininQ raer®or the smear to dry @ .
9. Addad oil immersion on to the smear \
10. Examine the icroscopically using 100x obje\ ect and identify

oocyst. 0’,,, . Sl\“"

4.4.2. Concentration method for fecal specimens

The concentration and the separation of protozoa cysts and helminthes egg from
other elements of the fecal specimen can be of great advantage in diagnosis. This
can be accomplished by sedimentation, flotation or combination of the two. Feces
normally contain a great variety of materials most of which are lighter or denser,

smaller or larger than the cysts, eggs and larvae of parasites. The concentration of
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parasites in parasitological specimens is some times called the "enrichment
technique" since it enables to examine greater quantity of stools in less volume. The
purpose in using a concentration technique is to separate as completely as possible
parasites from all other elements of the stool.

In general the concentration technique may be necessary:

1. To identify parasites which are not detected by direct saline wet mount

examination in a patlent Wé per3|s ptoms of intestinal parasitic
infection. ﬁ ¢
wsnes which are often few | w such as those of

2. To detect o
schistos@
hether trg '
[ itic i %part of

taenia species.

con”ation o =

the ﬁntration .

Conce@on technidU
4.4.2.1. FE@ ptechnique

Floatation tec centrates the cysts and eggs of p ? t the top since
e waste products,

their density is Iesss q the suspendi
crystals, body cell, etc. have pe.flc amd usually sink to the bottom.

The top layer can be removed and placed on a slide to be examined under the

\'
ided into three: $

microscope.

Zinc Sulfate floatation technique
Zinc sulfate floatation technique is one of the most widely used method of
concentration. It has a special merit of being suitable for routine examination of both

cyst of protozoa and eggs of most helminths. Operculated eggs of trematodes and
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cestodes, infertile ascaris ova and larvae of nematodes are not concentrated,
because they have greater specific gravity than the suspending medium.

A zinc sulfate solution which is used for the concentration of parasite has a specific
gravity (relative density) of 1.180 -1.200. Feces is emulsified in the solution and the
suspension is left undisturbed for the eggs and cysts to float to the surface where

they are collected on a cover glass or can be collected by Pasteur pipettes.

Materials & Reagents ., \"“e * E'hia
1. Test tubes %ml capacity 0’

2. Zn S04, S , 33 % (w/v) (about 33 grams of Zn s# Is in 100 ml
solujy pecific jt - 1.200. Use a hydrome heck the
S gravity (re olution. Adjust with dis ater or

. chemical j
3.

‘hﬂ.

enin the

3. Fill e with the zinc olution and mix well §
4. Stand be in a completely vertical position in a rack %
5. Using a plae pipette or Pasteur pipettes, add&&ution to ensure
that the tube @”ﬂ(m ‘\Q, b -
6. Carefully place a compPle anﬁreake) cover glass on the top of the
tube, avoiding trapping any air bubbles.
7. Leave undisturbed for 30 - 45 minutes to give time for the cysts and eggs to
float.
Remember: After 60 minutes, the eggs will begin to sink.
8. Carefully lift the cover glass from the tube by pulling straight upwards and
place it on a slide face downwards. The eggs and cysts will be found

adhering to the cover glass.
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9. Examine first the entire preparation using the 10x objective and then run a
drop of iodine solution under the cover glass and use the 40x objective to

identify the cysts.

Other floatation methods include:
> Brine (saturated NaCl ) floatation

> Saturated sugar floatatign

>  ZnS0, centrifugakf “e ¢ El ]

4.4.2.2. S@ntation techpiques 0
In this ta&ue cysts g jles are concentrated %ottom

since } ave greate

can sedimentg Py accelerating the pro? by

cerlhation.
o
> Srmalin =
g the e@d
larv y S rot Vwost

alin is for

fixation 3 >cal debri # orbs
&
* |tis rapi itable for fresh or preserved stool %

* It is used c?'\ rating those parasites for which z@ floatation has
given poor resu é essive amoun “\; *fatty acids and for
operculated ova of some emgs agd cai“

* The morphology of most parasites is retained for easy identification

ether a

Advanta 0 his technique in

* |t will cover most intestinal parasites

Materials & Reagents

- Electrical centrifuge - 15ml conical centrifuge tubes
- Stoppers - Funnel
- Gauze/sieve - Graduated cylinder /pipette/
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Beaker - Applicator stick

- Slide - Cover slip

- 50% formalin solution - Ether

- Normal saline - Lugol’s iodine solution
Procedure

1. Take about 2 g or 2 éf stsol ix it with 10 ml of normal saline
e
solution. = %\‘q‘ I
' ~
2. Filtert o layers of gauze into a centri tube
3. Cen e for a minute at medium speed (200 erm). If the

wash the deposit again &x it again
-

ed and pour off the s@natant

natant fly
th 10ml of

's Centrifugg
Q fluid
~

® sediment

d for five minutes

’

At this point t &be four layers in the tube: %\

1% layer: Ether ,” \\\
v
2" |ayer: Debris 0' “‘\Q A
rd . I. ' ® a -
3" layer: Formaldehyde soluti
4™ |layer: The deposit containing different stages of the parasites (cyst, egg and /or
larvae)
10.Free the layer of debris by rotating the top of a wooden applicator stick
between it and the sides of the tube. Tilt the tube and pour off all the
supernatant fluid. Use a cotton swab to remove any debris adhering to the

side of the tube.
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11.Mix the remaining fluid well with the deposit by tapping the tube gently
12.  Place one drop of the deposit each at two points on a slide. Add some drops
of iodine solution to one of these.
13.  Place cover slip over both drops.
14. Examine microscopically the entire preparation using the 10x objective for
eggs and lava of helminthes and 40 x objectives for cysts of protozoa.
15.  Identify the species and sta s of pa Eihand count the number of each

e
parasite in the entlre pre. @ port th Ia
0/’
Note: Formah@erved specimen follows the same steps, Qwr the solvent
used in ste gis distilled watdiiaalead of normal saline solution. 0
Other s'&ntation Teg ‘/

\)
py gravity or centrifuga@

template de 0 mg. The templates should be standardized |§a ntry and the

same size

(reproducibility) and f prevalence and“%\

. Spatula plastic

tes should always be used repeatability

4
5. Microscope slides (75 x 25mm
6. Hydrophilic cellophane, 40-50cm thick, strips 25x30 or 25 x 35mm in size
7. Flat bottom jar with lid
8. Forceps

9. Toilet paper or absorbent tissue
1

0. Newspaper
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11. Glycerol-malachite green or glycerol-methylene blue solution (1ml of 3%
aqueous malachite green or 3% methylene blue is added to 100 ml of glycerol and
100 ml of distiled water and mixed well). This solution is poured on to the

cellophane strips in a jar and left for at least 24 hrs prior to use.

Procedure
1. Place a small amount 'of fecal mg’ceriti\ evxspaper or scrap paper and
press the small gc wio that l‘hbfeces are sieved through
the screen g ulated on top. 0’

2. Scrap th ided spatula across the upper surface od een to collect

the g feces 0
3. Pf emplate wij of a microscope slide% it with

pmpletely filled. Using ide of

edge of the hole

h emove tj der of feces is left on thﬂde

lophane strip. The stlﬂust

E - ool il

oy
ple ag ’ the

Oron a s ) hard

sﬁe such as 2™ Ple. The fecal m will be

spr venly between oscope slide and the cell@ 'strip. It
shoul ssible to read newspaper print through the s r Mer clearing.

7. Carefully re& slide by gently sliding it side & oid separating
the cellophan& |0I o it off. B “ j h a bench with the
cellophane upwards. W”ijoﬂtesﬂgiycerol clears the feces.

8. For all ova except hookworm eggs, keep slide for one or more hours at
ambient temperature to clear the fecal material prior to microscopic
examination. To speed up clearing and examination, the slide can be placed
in a 40 degree centigrade incubator or kept under direct sunlight for several
minutes.

9. Ascaris and trichuris eggs will remain visible and recognizable for many

months in these preparations. Hook worm eggs clear rapidly and will no
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longer be visible after 30-60 minutes. In schistosoma endemic areas examine
the slide preparations within 24 hours.

10. The smear should be examined systematically and the number of ova of each
parasite should be counted and reported. Later on, you are required to
multiply this figure by an appropriate factor to know the total number of eggs
per gram of feces (selection of a factor depends on the template used, thus

multiply by 20 if a 50 mg tem ate |s u for a 20 mg template and by
m To malntaln a rigorous

24 for 342.7 mg @ h hlgh
approac’% ng reading time, the stool q dllutlon technique

with 0.1 aOH may be recommended.

¢
443.C \

Only fmgd¥ity of parg d routinely by culture @nlque
Rela few of

e helminthes can be culg for
labjlagdgry identi§ general use are those “ for

the=ation of} | : ot routinely used exﬂfor

par |nfect|on. sent
infectl ince the a a long ti er an
mfectlon?leared TheretG omests are used to diag&,parasitic
diseas ed to be interpreted with care. %

b. Ant| ch is excreted by parasites and can b in the serum,
urine, cerebrosplna or other spemmens AR S provide evidence
of cirrent infection and aF an antibody tests in the

gof &re
clinical diagnosis of parasitic infectio

Immunodiagnostic techniques are required when:-
* Parasites live in the tissue of internal organ and cannot therefore easily be
removed for examination.
» Parasites can be found in specimens only in certain stages of infections, E.g.

In the acute stage
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* Parasites are present intermittently or in too few numbers to be easily
detected in the specimens.

* The technique used to detect parasites is complex or time consuming.

4.4.5. Laboratory diagnosis of intestinal protozoa
i. Intestinal amebiasis

Examination of a fresh dysenteric fecal specimen or rectal scrap for motile amoebae

* The finding of moWﬁaeQroﬂﬂi ntaining ingested red cells
is diagnostic of am @ ry 60 >
Examination of &or semi formed feces for cysts. ,0
e T S tes infection with either a %&nic or non
(O
A

pathogemj in of E. hi
\)

Ing of cysts jadic

%
)
o
=
~

&

2. COhceptr

o
E.histo% cysts ca ol-ether technirQ formol
deterge éimentation tech BTN edimentation), or bé&sulphate

floatation te@.
& O
i. Entamoeba histo \ -
o3 . o

Morphology -

Trophozoites: The trophozoites of E. histolytica range in size from 8 to 65 microns
(um), with an average size of 12 to 25 ym. The trophozoite exhibits rapid,
unidirectional, progressive movement, achieved with the help of finger-like hyaline
pseudopods. The single nucleus typically contains a small and central karyosome
(also referred to as karyosomal chromatin). Variants of the karyosome include
eccentric or fragmented karyosomal material. The peripheral chromatin is typically

fine and evenly distributed around the nucleus in a perfect circle. Variations such as
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uneven peripheral chromatin may also be seen. Although the karyosome and
peripheral chromatin appearance may vary, most trophozoites maintain the more
typical features described. The invisible nucleus in unstained preparations becomes
apparent when stained. Stained preparations may reveal lightly staining fibrils
located between the karyosome and the peripheral chromatin. The E. histolytica
trophozoite contains a finely granular cytoplasm, which is often referred to as being

‘ground glass” in appearance; Re bIood the cytoplasm are considered
diagnostic since E. fi ' he on 'rb ameba to exhibit this

characteristic. Ba

but their presen\

t, and other debris may @ln the cytoplasm,
wever, is not diagnostic.

Cysts @herical to g olytica are typically sm@@an the
troph S, measurig age range of 12 to . The

ognition of this morphology rm.
ed chromatin materﬂthat
jd bars in older cysifyghe

prese@ of a hyalj
Yo“‘cysts

tra

> usuall aller

ose bein entric

in sze@clear vari

(rather(&he typical les of peripheral atin, or

a clump \pheral chromati ® side of the nucleus that 'crescent
shaped. The e infective cyst is quadrinucleated (containi nuclei). The
cytoplasm remaln d granular. Red blood cells, ast, and other

debris are not found Th W’ a““\g >
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ii. Giardia lamblia

The specimen of choice for detection of G.lamblia trophozoite and cyst is stool.
Multiple samples collected at different times are required since the cyst is excreted
intermittently. The stool is usually offensive, bulky, pale, mucoid (fatty) and diarrheal

without blood.

Morphology

Trophozoites: The ty %wenbha trEM'wS from 8 to 20 um in

length by 5 to 1 idth. The average G @hozone, however,
measures 10 t m Iong The G. lamblia trophozoite is d as pear or

teardrop e. The brgadieailxios end of the trophozoite @eristically
exhibits & ty that rg eaf. The trophozoite ,katerally
sym ei, each with a large some,

usual ntraIIy lo Is absent. These nuclei est
de on pergs ophozoite is supporte an

ed rod like structures,ﬂwn

bodiese ¥ two

names@the same erm me odies

are us efine these e sometimes d|ff| detect,

the typica ozoite has four Pc b1 flagella. One pair of flagel nate from
the anterior € V]d another pair extends from the posterior en emalnlng two
pairs of flagella'a laterally, extending from the |n the center of
the body. The G. la % equ g disc. Covering one
half to three quarters of tMe ij ucklng disc serves as the
nourishment point of entry by attaching to the intestinal villi of an infected human.

Cysts: - The typical ovoid G. lamblia cyst ranges in size from 8 to 17 um long by 6 to
10 pym. The colorless and smooth cyst wall is prominent and distinct form the interior
of the organism. The cytoplasm is often retracted away from the cyst wall creating a
clearing zone. This phenomenon is especially possible after being preserved in

formalin. The immature cyst contains two nuclei and two median bodies. Four nuclei,
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which may be seen in iodine wet preparations as well as on permanent stains, and
four median bodies are present in the fully mature cysts. In addition, mature cysts

contain twice as many interior flagellar structures.

Technique

1. Direct microscopic examination
- Saline smear for troph020|te orm
- Dobell’s |od|ne,s g E'hl
2. Formalin e &\ tratlon technique or zinc f% chnlque suitable

for cysts
‘/\

idium parvum is fron( r and
g modified Ziehl-Neelson . In
a may also yield the “ired

small zoites s er mem of the
sporozqéch as Iso S do not contam$ocysts
One to si ranules may al en. § Y

Schizonts a metocytes: The other morphologic forms & to complete

idium include schizonts containi Ight merozoites
tocytes & of these forms is 2

to 4 uym. It is important to not® t

the life cycle of cr
and microgametocyt&
e ﬂor orms are not routinely seen in

patient samples.

iv. Isospora belli: The specimens of choice for the recovery of I. belli oocyst are
fresh feces and duodenal content. The oocyst can be identified by direct saline or
Dobell's lodine stain. When required, the oocysts can be concentrated by the formol-
ether technique or by the zinc sulfate floatation method. In about 50% of infected

persons charcot- leyden crystals are found in the feces.
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Morphology
Oocysts: - The oval transparent oocyst of Isospora belli ranges in size from 25 to 35
pum long by 10 to 15 ym wide, with an average of 30 by 12 ym. The developing
sporoblast contains a small discrete nucleus and granular cytoplasm. As it matures,
the young oocyst divides into two sporoblasts, each with a small discrete nucleus.
Each sporoblast continues to mature and eventually becomes a sporocyst, each
containing four sausage—shap'ed s%wozo.itesriis sta~ge is known as the mature
oocyst. Throughout its 4 “‘ he spo orocysts are surrounded
by a smooth, colo@&yemd cell wall. 0’?0

44.6. Lab Xdiagnosis g cestodes

i. Taenia, ies

Labor?Q
~)
v

~
=
L

onfirmation

. overed from patient’s c@g or

A cofice [
to dete‘ enia eggs
the tap in the intestine. S are only released when

become det@a
}

Egg of Taenia g@or Taenia solium %\
* ltisround o 0q al, measuring 33 - &neter
-
* A thick brown radia m,gﬂ/aUe surrounds the embryo

* Hooklets are present in the embryo (embryonic hooklets) careful focusing is

nd damaged.

necessary to see the three pairs of hooklets
* Sometimes a clear membrane can be seen surrounding the egg, but usually
the egg shell and yolk sacs are lost when the gravid segment becomes

detached and disintegrated.

92



Note: If required, the Ziehl-Neelson staining technique (as used for AFB) can be
used to differentiate Taenia eggs. The embryo of T.saginata is acid fast (i.e. stains
red), whereas that of T.solium is not acid fast.

> Gravid segment of Taenia saginata

* Appears white or opaque and measures about 20 mm long by 6 mm wide when
freshly passed. It is therefore longer than T.solium gravid segment

* Uterus has a central stem Whlchés more‘r 13 main side branches on each

side; (7.solium has fewe@\ h’nches are subdivided into

smaller branches

»  Gravid s@ht of T.solium Appears grey-blue ﬂ#slucent and

measures §13 mm lopgsb v e ide when freshly passed. It %fore -
« shortef a gravid se /

>
e Ute S a centra pain side branches on 6\ side;

(T.sa a has mo
br. )

ed to detect H.
” i
Morphology e \Q\
Eggs: The somewhaT m of Hy Wyplcally measures 45
by 38 um in size. The cenffa ;ge embryo is equipped with the

standard three pairs of hooklets. A shell complete with polar thickenings protects the

Sometime { worms can be TOUM®

embryo. Numerous polar filaments originate from the polar thickenings, which, in
addition to size, help to distinguish it from the egg of H. diminuta. A colorless

embryophore
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4.4.7 Laboratory diagnosis of intestinal nematodes
i. Laboratory diagnosis of ascariasis is by:
* Finding ascaris eggs in feces

* Identifying adult worms expelled through the anus or mouth

Technique

1. Direct saline preparatlon

2. Concentratlont ee rarelyElh’a

> Eggs of as ricoides. ”’

Usually fertlllze are found in the feces, but occasmnallﬁ ized eggs are

passed w @Worms [ e mostly female. 0
¢ é
-

Héiarker in cOM® albuminous cov. @than a
fertilized @ o
. More%ted than a fertilized egg and measures abou&

* Contains’a ass of large refractile granules \
Adult worms are: ¥ 0'” “‘\Q
. Large 'J a

. Pink brown (freshly expelled) or yellow white in color

. Tail of the male is curved and has two small spicules (rod-like projections)

ii. Enterobius vermicularis: laboratory confirmation of enterobiasis is by:
* Finding E. vermicularis eggs in samples collected from perianal skin or

recovered from clothing worn at night.

* Finding E. vermicularis worms in feces or during clinical examination
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Eggs can be collected from skin around the anus or from clothing by applying clear
adhesive tape. The eggs are detected microscopically by sticking the tape directly

on a slide.

Clear Adhesive Tape Technique

1. Take a strip of about 20 cm of clear cellulose or vinyl adhesive tape (e.g.

u
® -
2. Apply the clearw‘“ pe to t ” ion. Remove and
~
spread t @ a slide, sticky side down, %opic examination.
3. Look presence of pinworm eggs. &
NB. Be;@ female ysualfiiosiasite @men
. ' ‘/‘

cellophane tape, sco'tch tape), whicr res about 20 mm in width.

is of trichuriasis is made by: \

* Finding T. tric u%n feces by direct saline preparatj
Concentration techni ired toée“t“ Pecause many eggs
le Wo e -

are produced by the fema

» Eggs of T. trichuira

= |t is yellow-brown and measure about 50 x 25 pm

» Has a characteristic barrel shape with a colorless protruding mucoid plug at each
end

= Contains a central granular mass which is the unsegmented ovum

iv. Hook worms

Laboratory diagnosis of hookworm infection is by finding hook worm eggs in feces
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Note: Hookworm infection is usually accompanied by eosinophilia in the blood.

Technique

1. Direct microscopy using saline smear

2. Formalin - ether concentration technique or sodium chloride floatation
technique

> Egg of Hook worm

Morphologically the eggs of Adu nale an merlcanus are similar and the
following features can Qe ify the eC|es

= |t is colorless wit @whlch appears as a bla ” d the ovum

= Oval in shape uring about 65 x 40 ym

= Contain

v. Stron finding
S. st ps. Because S. sterco alarvae
tend Qoe excret e few in numbers, con tion
tec

A simp@lternative - ew in
numbeg! encourage into water and ine the
tile larvae.

amlnatlon of duodenal aspirate for S. sterco@
> Larvae o oralis
W\
* It is actively motile ® reparaﬁ “ A
Mm

* It is large, unsheathed, meds QOO

water for

* Show a typical rhabditiform larva with bulbed esophagus

4.4.8. Laboratory diagnosis of intestinal flukes
i. Schistosoma mansoni: laboratory confirmation of S.mansoni infection is by:

* Finding S.mansoni eggs in feces
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Examining a rectal biopsy for eggs when they cannot be detected in feces,

especially for partially treated patients

> Eggs of S.mansoni
It is pale yellow-brown, large, and oval measuring about 15 x 60um

* Has a characteristic side (lateral) spine
* Contains a fully developed miracidium

e * E
&
(€,
)
o~ %
= 2
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€l o
Oy . 9 W™

%
N

97



4.5. POST TEST

Instruction: Circle the appropriate answer(s) from the alternatives given.

1. The identification of helminthic eggs should take into account all of the following
except:

A. Size and shape of the egg

B. Thickness of the shell E

C. Number of nuclei w ? 'h’

D. Presence of S 6 s, or opercula 0

2. The ta@ scolex (Rald ckers and a rostellum WI@OOHG’[S
is sugg v of: \

A. T4§)Iium

ﬁ
(-2
A
p
—
~

S
N2

vermicularis \

% &

4. Which of the fo%xethods are not employed in w&ry diagnosis of
intestinal parasites? I"‘ a“‘\
A. Direct microscopy J

B. Concentration technique
C. Immune diagnosis
D

. Culture

o

Which of the following technique is different from the others?

A. Direct saline preparation
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B. Zinc sulphate floatation technique
C. Brine floatation technique

D. Zinc sulphate centrifugal floatation

4.6. Roles & Task Analysis

4. Collect the required laboratory specimen and transport (when it is necessary)

5. Do the right types of tests _, ® a£ .
6. ldentify cysts/tropha@\“ﬂ/ae or lhlafﬁpgrasite and help to
\ //

make the diag@ é
7. Documen & ndings and report to the treating health officer,

S
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PART FIVE
SATELLITE MODULE ON
INTESTINAL PARASITOSIS FOR NURSE STUDENTS

5.1. Introduction
Intestinal parasitosis is one osbco Wbllc health problems in this

country affecting aII “ popula S successful disease
prevention and@ motion is continuously implem is_hoped that the

better health and living condition. This ent

community
student; e equipp
the met of preventiq
by di strategieg

cas ction and

[ -
S.Qrpose

Thﬁtellite ’ ! | . : urse studenf ™ @ind
the

pre
such ms of the i , dule
is desié provide a u [ rial and

hoped to the shortage of such reference materials in the re arts of this
country. ¢ e \Q\
5.1.2 Direction forU jte Mod Q\\

The nurse student is advised™ir: d ﬂe C e which is developed for all

members of the health center team, and then pass to this satellite module, which is
specific to your field of training and profession

- Do the pretest to check your existing knowledge

- Read the learning objectives

- Go through the case management, methods of prevention and control

- Do the post-test to check the knowledge that you gained after reading the

satellite module and compare your answer with the answer keys given at the end.
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5.2. Pre-test Choose the correct answer and circle the letter

1. Which of the following is not a subjective data about intestinal parasitosis?

A. Abdominal cramps

B. Pale conjunctiva
C. Malaise
D. Nausea

2. Which of the follgwweud&j uslhmdiagnosis?
A. Dehydrati 0/‘
B. Abdo\ ain 0 &
C. jal for infectign

intestina@ § "’
A. Qal hygiene %

B. Bre eéng Q\
C. Boiling !”g Q‘\\\,
. . \ >
D. Environmental s w,i ° a““
E. None
5. During evaluation of treatment outcomes in patients with intestinal parasites

the nurse should expect all the following except:
A. Normal bowel functions
B. Immediate nutritional balance

C. Relief of pain
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D. Normal vital sign

5.3. Learning Objectives

After reading the satellite module the learner will be able to:
. Discuss nursing assessment of clients with intestinal parasitosis.

. Describe potential and actual nursing diagnosis

. List a plan of care H
. Use nursing p ﬁ mcomph thm 'nal parasitosis
| %

. Apply stan a to evaluate clients with intes asitosis
5.4, Cas %
' . i~

. ,
541 bjective D
The should a

Stch*equenc

Cd

parasitosis for: ’

pod, watery, mucoid, rs

- ch|I es it acco
- abd?? ramps or disc8 M on the abdomen) Q\'
- diarrh ciated with blood %

- absence o) éce of pain in lower right quadrant %\

- malaise ” \

- A history of travel ’ “‘\“

- Information about adequate boi nJof water

- Family history- any family member who has the same clinical picture

- Type of medication sought for- if possible get the names of medication including

traditional medication

5.4.1.2 Objective Data:
* Fever check axillary temperature

* assess the skin for signs of malnutrition and fluid and electrolyte imbalance
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* Look for conjunctiva: pale or pink

* Look for mucosa for dehydration: buccal, tongue and lips

* Assess abdomen for:
- Distension
- Listen for (using stethoscope) borborygmi (Hyper active bowel sounds)
- Palpate the liver for enlargement

e Assess anorectal area for:

_ &ﬁ\w&hmg Elhlaa

A
5.4.2. N %iagnosi d o %

gtered nutr than the requireme the
elated to intestinal sal
L

5.4.4. Interventions/implementation
* Collect stool properly; inform the client about the sample
* Type
* Time
* Volume/ amount
*  Number of sample

* Administer medication as prescribed.
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* Monitor intake and output
* Increase oral fluid intake to at least 2000 ml per 24 hours
* Give ample information about medications, their dosage, and side effects
- Some drugs need purging and be chewed e.g. Niclosamide.
- Some drugs need to be taken prior to a meal with an empty stomach,

e.g. Piperazine, levamisole and the like.

- And some drug's neé to ge tr fter a meal e.g. Mebendazole,

e
Niclosami \ “ iﬁ

B\ log,

* Give heal n on how to prevent parasi ax on:

* Person iene &

* Br eding 0
%
(4

Qlobilize t °r. Make sure that the n ary
h‘underst e b prevent diseases. N. tive

ent transmission of inﬂnal
_—

. nmental sz

L/ ling water

”childre
‘%ive time 1

\yher visit.

() S

5.4.5. Eval%- use outcome criteria for achievement of s¥as follows:
li

- 0 jle regain normal bowel functi“ esume regular
nutritid |0' “‘\ b -
- Client will repbﬂuliallaiata -

- Client will accurately describe measures to prevent the spread of the
infectious agents.
- Client will have normal vital signs, fluid volume, and acid-base

balance.
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5.5. Post-test Choose the correct answer & circle the corresponding letter
1. Which of the following is not a subjective data about intestinal parasitosis?
A. Abdominal cramps
B. pale conjunctiva
C. Malaise

D. Nausea

2. Which of the following is &d l’ideE'Wi gnosis?
-
A. Dehydrati \ é”i
™ Z

4. Wh@of the fo

intestine&asitosis?
A. al hygiene
B. Bre ding

C. Boiling e, \
D. Environme?ft”ﬂ!'"'J " 3‘\‘-\$\'\'

E. None

5. During evaluation of treatment outcomes in patients with intestinal parasites the
nurse should expect all the following except:

A. Normal bowel functions

B. Immediate nutritional balance

C. Relief of pain

D. Normal vital sign
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5.6. Task Analysis

%nduct h ' ive health education to t@ly

Take brief history of the patient including present and past medical
history.

Ask social and economic status of the family

Examine the patient systematically

Obtain appropriate specimen and send to laboratory

m{ﬁ’é * Ethjp,

-

@ t the dose, the route of admin%and side effects of
P r

ibed drugs.

4\
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7. Keys to pretest & posttest questions
. B

5.
1
2
3.
4
5

o m O >»
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PART SIX
SATELLITE MODULE ON
INTESTINAL PARASITOSIS FOR
ENVIRONMENTAL HEALTH STUDENTS

6.1 Introduction &

6.1.1. Purpose and br‘I ‘“ﬁ of thefwa .

This satellite mo estinal parasitosis, unlike the ule, is specific to
the field of e ental health. Thus, its purpose is to equip nﬂ ental health

enting and controlling the s caused

ecial emphasis being g @ those

students \IQ basic kng
s,
by mj§ important ij

preva Ethiopia. | to help the instructor ﬂepare
and r lecture § discussion, as this will also’the
stum a chang ° classroom sessions.

. . -
6. M@mbDirectio

StLES a 5 f A8 rs=ng
of t“ubject ; : : i

sate‘nodule a

existinwowledge.
core where ever |

your
jo the

priest and re-eva& ourself,
v
eys given at the end. %
6.1.3. Significanc ief description of the probl \°
Most intestinal paragitl ( q’ﬂ discu &core module in detail.
Thus, students are advised o |t$r|o reé’dlng this satellite module and

whenever necessary. Gastrointestinal diseases including those caused by intestinal

compare swers with the answe

parasites rank first among the prevalent communicable diseases in Ethiopia, as in
other developing countries. Thus, the first strategy in fighting against such
communicable diseases should be prevention through environmental sanitation
interventions. This entails the concerted effort of all categories of health workers,

whereas environmental health workers are supposed to play significant roles. These
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roles of environmental sanitation, especially safe and adequate water supply and
proper excreta disposal, have been shown to be effective in the prevention and
control of parasitic diseases. This in turn necessitates equipping the environmental
health students with the required knowledge and skill, for which this satellite module

(together with the core module) is designed to achieve this major objective.

109



6.2. Pre — Test: Instruction - Choose the best answer and circle the
letter.

1. Which of the following stages of E.histolytica is responsible for the causation
of the disease amoebiasis?

A. Larvae

Trophozoite

o o \\-3\\\“" E "1100

ource(s) of fecal conta%g of food

\)

infe :
- §

% - $

C. @ti n of food against fly contamination by screenin %

D. Heaﬁ tion of food handler about personal hy

E. None of { % Q'\

3 . an©

4, Which of the following is the possible mode of transmission of intestinal
nematodes?

A. Through a contaminated finger

B. Through contaminated food

C. Through contaminated clothing or toys
D. All of the above
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5. Which of the following is not true about the prevention and control of intestinal
nematode infection?
A. Provision of adequate latrines and their proper use
Avoiding unsanitary vegetables from the diet
Preventing skin penetration of larvae by wearing shoes

Washing hand before eating and after visiting the toilet

nmo o w

Treatment of infecte%wividua

e conNE * EUhy
one of t
AL 00/'
0. Which owullowing preventive measure is most effed controlling all

intestinal ¢ s? 0
'§°’ %,

G

o
=
7. SNhich 0 i [ g to the transmissioﬁ

8. Whi&the followirg

is the mo tive one?

3

erd snails

treating ents \Q\

. . Cd
environmeht a'qi enwrorg1 ent
Killing all infected She calle, cing by new ones.

9. Which of the following category of professionals is necessary for effective

oo w >

prevention and control of intestinal trematode infection? It requires the involvement
of
A. the health professionals only

B. the integrated work of veterinarians and environmental health experts.
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C. Multi-sectoral approach in the eradication of the intermediate hosts &

treatment of patients.

D. All of the above
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6.3 Learning Objectives: After going through this satellite module the student
will be able to:
1. Describe the medically important intestinal parasites in terms of
reservoir hosts and modes of transmission.
2. ldentify those environmental factors that are associated with the

transmission of intestinal parasitosis
3. Plan and implemeq&eveativ control measures, more focus
being i “ ronme and environmental
- i
e the effects of such intervention prog%o ensure its
-z

ma

Epi ology - See

o’
(-
o
__
 —
—

S

Clinica ifestations \

\
Diagnos@e core module

Treatment -écore module

§0
N
&

\\
Prevention and Co \?
1) Primary prevention. QI"'J o a““\“\»\

I) Environmental sanitation

The measures aimed at primary prevention centre around preventing contamination
of water, food, vegetables and fruits with human faeces.

A) Sanitation: Safe disposal of human excreta coupled with the practice of washing
hands after defecation and before eating are crucial factors in the prevention and

control of intestinal protozoa.
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B) Water supply: The protection of water supplies from faecal contamination is very

important because the cysts may survive for several days and weeks in water and

external environment.

Prevention is possible through:

* Sand filtration of the water to remove cysts

* Boiling of drinking water to kill cysts

* Chlorination of water (dlsmfectlonéwater E
thig

The cysts are n y chlorlne in amounts Jater disinfection.

Therefore, the entratlon of chlorine should be incr

emergency supplie : ith chlorine or iodine, by & 1t00.2
ml (2 to% s) of housg )| of tincture of iodine pe f water
for 20@ es or longg ,0

also include the proteﬁw of
gd drink cgetables and fruits ”be
di it . 2 i

specially for

of ducate ood

hygienwactices S

fly con%tion by prop

ion of foq

opriate means to@
Nl

Il) Health informI a igsemination \Q\

Education of the gen&r mjnal hy “\
e

gainst

nt flies

which act t carriers.

» Sanitary disposal of*f Hg after defecation and before
preparing or eating food.

* Dissemination of information regarding the risks involved in eating uncooked
vegetables and drinking water of questionable purity. This is because they
may be contaminated by the cysts of intestinal protozoa.

* Use of disinfectant dips for fruits and vegetables are of significance though
not proven.

2) Secondary prevention
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I) Case control and treatment
- Isolation is not required, but known cyst passers should be treated
and thoroughly indoctrinated on the need for very careful post
defecation hand washing; such positive actions should be taken
especially when cyst-passer's occupation is a potential risk to the
public such as food ndllng

- Concurr.e sanltaflﬂf ieces)

fcontacts and source of in

Household m s and other suspected contacts shdﬂve adequate
microscopi |nat|on 0 ’ and modes of transmis hould be
mvestlg£ pidemiologj é ‘

- (0
)] Eanic meas
Alt it is rarg

rom a single area or inﬂtion
gd epidemiologic invesﬂion

requl promp

to gmine t gusmission. If a ctmon

veﬁis iQ

corr”he situ
-

6.5.2. thinal ne

Definiti e core moaene
Etiology - @Jre module
Pathogenesi core module \
Epidemiology g odule \\°
Clinical manifestatiors 0’ le ‘\“\, $
Diagnosis - See core module® m e a“ -

Treatment - See core module

Prevention and control
A. Prevention
1. Preventing the fecal contamination of top soil by:
» Sanitary disposal of human excreta through installation of sewage disposal

system and promoting the use of “sanitary latrines”.
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* Avoiding the use of untreated sewage and raw faces as fertilizer

* Proper disposal of children’s stools.

2. Preventing eggs from being ingested
* Avoid over crowding in residential areas (E. vermicularis)

* Washing hands before eating and after visiting a toilet.

* Washing the perl anal én each |ng, soon after waking (E.
vermicularis) ﬂﬁ

* Washing worn at night (E. vermlcula
* Avoidin &lng uncooked vegetables (Ieafy-green t-vegetables)

eaten ray

be contaminated with f ontaining

eggs from /‘
3. I?$ting the pg ae of hookworm or st@loides
, mode of transmissiﬂand

co and pre : = establish an efficient ﬂta-

aro@he houSegg : : . ﬁ

® life cy the
parasnwd the pect

Bnces tha 'ail in

a comr@.
2 &

B. Control

. Concurreni @ jons and sanitary disposal \& to prevent
wd'er wear of infected

contamination &f ange ﬁﬂ
person daily with care td*a pefMing Mo air. Eggs on discarded linen

are killed by exposure to temperatures of 55° for a few seconds in the case of
E. vermicularis.

. Investigation of contacts and source of infection: Environmental sources of
infection should be sought particularly in the premises of affected families.

. Treatment of infected individuals as part of the prevention and control program

* Mass screening and treatment (Periodic deworming) in institutions (schools)

where parasites and protein energy malnutrition are highly prevalent.
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* Improve the standard of living

C. Epidemic measures.
* Undertake survey of the diseases to see their prevalence in highly endemic
areas,
* Give health education on environmental sanitation and personal hygiene

* Provide effective treatment

6.5.3. Intestinal ce }eworms I 0 >
gi\“a Yy o

EtioIoQSee core mod

Definitio

P. nesis- See

miology -

2 10 tem perature\§66C and
§

3. Inspe f the carcasses of beef and pork ensures t meat which

reaches @sumers is free from the cysticerci & orm. Infected
carcasses S 6 cooked products

I demned, or
accordingly. ﬁ ,

4. Practicing personal hygiene, espeC|aIIy washing hands before eating and

r 5 min will destr®

after visiting a toilet and avoiding uncooked food which may potentially be
contaminated with human feces (for the prevention of H.nana).

5. The consumption of raw beef, pork or fresh water fish must be avoided. Yet
we acknowledge that avoiding raw beef eating is unlikely to be successful in
present-day Ethiopia, because of the long held tradition of raw beef as one of

the most popular national dishes.

117



6. Educate the public to prevent fecal contamination of soil, water and human
and animal food; about the modes of transmission of Cestodes and about the
importance of having latrine and its proper use.

7. Treatment of cases.

6.5.4. Intestinal trematodes

Definition- See core module

Etiology - See core modu e E'hia -
Pathogenefls-S Q% U|e 0’0 &

A. Epide 0
hatodes varies from reg@‘region.

The epicf ogic impo
slepends on the pres of an

The iologic pg

appr#\e snail ag
mam with itg

Bi(ﬂalaria is

alsguplievalent i

Ordingly, for example, Schi ma
nail) species of the @era
imilarly, Fasciola he gl is

life, ec@mc losse

Their mo xit being similar1.ch=mrough human excreta, their fentry is
however, dif in that the cercaria (infective stage of SChIS ) penetrates
through the skin human host is in contact wit r the parasite
finishes its life cyclem% host(t W omes free swimming.
On the other hand, the meta of’as at attach to aquatic plants

encyst when ingested with  uncooked aquatic plants, causing the disease in
humans.

Their reservoirs are also different. Humans are the principal reservoir of S. mansoni,
but they are an accidental host in Fascioliasis. The infections are maintained in
nature in a cycle between other animal species, mainly sheep and cattle for

fascioliasis and snails of the family Lymnacidae for S. Mansoni.
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As to their incubation periods, acute systemic manifestations may occur in primary
infections of Schistosomiasis 2 - 6 weeks after exposure, while it is variable in
fascioliasis.

Susceptibility is universal in both, while reports indicate that schistosomiasis is more
prevalent in people who have more contacts with infected water. Whereas
fascioliasis is more common among people raising sheep and cattle, both diseases

are not directly transmitted from pe

B. Clinical mar&w\‘ é y rlh’””
Please, refer to re module p

C. Diagnogj 0

The ge diagnostic agted in the core mo&ut the
envir tal health g adult flukes during p ﬂortem
examaon of sheg ough the liver across the %uct.

es in osts
(definit and inte tions of Mglestinal

tremat@s very diffiCC Fidication should ir@ two or
v

more foca , variety of methOOS™nd multidisciplinary approachﬁ
These, in tur wlre huge resources as well as dedlcatlons fi responsible

and collaborators. %preventlon and control techniq options given
attention, though the$ 0'& selves Mafy successful due to
the above mentioned associdt

On the other hand, the infections have common environmental factors that can be
intervened simultaneously for cutting of the chain of transmission of at least the two
underlying medically important trematodes, most prevalent in the country. These

are human excreta and human water supply.

1. Preventive measures

1.1. Proper excreta/waste disposal and provision of safe water supply
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The portal of exit of both the trematodes under discussion is through infected human
feces. When this infected feces get accesses to water bodies (rivers, streams...)
harboring the proper snails (intermediate hosts), the life cycles of the worms can be
completed, i.e., the infections can be transmitted. This also indicates that the
continuation of the generations of the parasites can be interrupted here, as they

cannot develop/exist without getting access to water bodies containing the proper
snail host. Therefore, if this' conﬁctiog i:Eu y upt~ed, the transmission of the
infections is said to be st ‘“ ermor: ih”u t there will be a gradual
decrease in the p@‘\%y b’

Based on this ground, the availability and proper ﬁwn of excreta

disposal/la is the bagj Wa.measure to focus on. T@ination of
open de ons/ urinafj onstruction of latrine /‘ not to
conta water be ort expected from health

profe%als in ge ealth workers in particular.

Ho@, failure g i e involvement of wasgrom
oth mestic g ess to water bodies (aﬂthe
cagcattle S ing water safe forman
heﬁ ’ Was

contan@e any wate

snails i recommernaeo is. \

. . v .
The provi f adequate and water both for consumptlor@recreatlon
(bathing and Sysig#ming) reduces the contact of humans with wa les that carry

the infectious age Waria). But this advice is impragti cause the use
and habits related t&

0 diffictﬁ ““ 's unavoidable, then
drying of the body with cleano afflr s h‘rg washing/ contact of the body

with contaminated water is mandatory in order to prevent the penetration of the skin
with cercaria.
1.2. Proper Cooking of aquatic plant for human consumption and avoiding their

exposure to wild or domestic animals will stop the transmission of fascioliasis. This

requires
. Avoiding eating raw or under-cooked aquatic plants by humans.
. Avoid feeding the animals on aquatic plants
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. Avoid growing aquatic plants with animal wastes

. Treat the animals to stop the shedding of eggs in their dung

1.3 Health Information Dissemination

This aims at giving information about the cause, the mode of transmission and
prevention of the infections. Besides this, it is used to develop the behavior of using
proper excreta disposal to stop th transm oreover teaching about the
early utilization of healtl e irrev s/compllcatlons occur.
The above preve ures are generally summ er environmental

sanitation. easures dealing with the intermediate d are usually

known as | measurg ’

sity as well as the longeyj the

-~}
con”s of tl

stagand deep wer
(expos@to the S8 their efgghment
unfavo Clearing pla vell as habitat for ercaria
of fascioli & also necessar r the living and breeding e €nt. This
process of e@mental management for the prevention of S requires a
multilateral appro emanates from the fact that |es are used for
irrigation purposes, % m|c purposes that
necessitate the building of dam 3 R)n ome of these constructions if

not assessed and planned with health considerations, can enhance the breeding of
the mollusks, which in turn may increase the prevalence and incidence of the
infections especially in endemic areas. Therefore, intersectoral approach is

recommended when dealing with such control strategies.

Biological control
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The introduction of other snail species that either compete for food and other life
conditions of the snails or those that are predators of other mollusks are another way
of decreasing their longevity as well as density. For example, Marisa compatriotism
(snail species) eliminates the snail genera Biomphalaria (intermediate host for
Schistosoma mansoni) and the snail family Lymnacidae (Intermediate host for F.

hepatica).

Chemical control (molJ \"“e e E'hi%

This option is rec@ when the other options can aed due to different
reasons (resou ill, etc), because. &

* Mos scicides g ic and thus dangerous to caéquatic life
A
g time in the enviror@ (non

. e of the

)

binations

"’
ire usually used in@r more
"
e strategies and the methods should aim i@ans and the

\Q.\,\\'

inter osts simultaneously.

olpy . 9N
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6.6. Post Test - Instruction - Choose the best answer and circle the letter.
1. Which of the following stages of E.histolytica is responsible for its
transmission?
A. A Trophozoite
B Larvae
C Cysts
D Eggs - ® E .
EAdult = %\‘“e 'h’”
N by,
2. Which wollowing are possible source(s) of fecal g@tion of food
(O
A
%
(¢
>

moow

Cd

r an

(-
o
—
— 3
3

o
N
S

’

. gton by screening
andler about personal hygi §

wﬁf the above Q\
Z/ \D
4. Which of the fcgq,a,ipossibl ‘ﬁ»‘usmission of intestinal

Ith education of fo0Q

nematodes? ® -
A. Through a contaminated finger
B. Through contaminated food
C. Through contaminated clothing or toys
D. All of the above
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5. Which of the following is not true about the prevention and control of intestinal

nematode infection?

A. Provision of adequate latrines and their proper use

B. Avoiding uncooked vegetables from the diet

C. Preventing skin penetration of larvae by wearing shoes
D. Washing hand before eating and after visiting the toilet
E. Treatment of infected

F.

Tosent o e Eividgals E thi

6. Which of twwing preventive measure is most effede controlling all

s %
| (4

>
e
7. ﬁch of thej ) . ihe transmission o=

| — 5
~
S
§ ‘
N

g, Na
8. Which of@lowing methods of prevention and control of i @I trematodes
is the most effeal ?

\
A: eradicam%l[g'J . a““\“\,\

B treating all patiéh
C. environmental sanitation and environmental management
D

Killing all infected sheep and cattle, and replacing by new ones.

9. Which of the following category of professionals is necessary for effective
prevention and control of intestinal trematode infection? It requires the
involvement of

A. the health professionals only
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B. the integrated work of veterinarians and sanitarians

C. Multi-sectoral approach in the eradication of the intermediate hosts &
treatment of patients.

D. All of the above

6.7. Task Analysis

The environmental health equ\iﬁepe@ed 5

1. Undertake i 1 on and a th'.e sanitary conditions
-’

of bars , and other public catering plac

2. Do % ¢ sampling and quality assessment of wg immediately
ity when it is found to b erous to
e

4\

Ith
‘$ive healt , families and the in ual to

>

fign and implement “tive

= mejsurgs for infest parasitosis. s
b . : [

—

(-]

_—
check up andssagool

6.81. G¢ $ <
%, &
4.D \

o “'””!lm RPTO
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