GIS Jﬁ;

Sheet no.§

Microbiology

<

Done by: se\sebed Algnaesedn o ©
Correction:sensavees AVguaeifeh

DOCLOr: Nader Alacidadn



T e gy TSR Y

Last time we talked about the parasitic (protozoal) infections, this time we will talk about parasitic Helminthic) infections mainly 4 worms 2.

As a quickrecap:
The classification of parasites : 1. Protozoa 2. Metazoa (helminths / worms)

We will talk about 4 worms from different phyla (single is phylum) of worms :

- the causative agent of
a. Ascaris lumbricoides ascariasis / ascaris

1. Nematodes (slst/ glud) /" b. Pinworm (enterobius
/ \_ vermicularis)

Helminths a. Cestodes (tapeworm) - echinococcus granulosus

\ 2. Platy helminths / - the causative agent of
\ b. Trematodes (flukes) - blood flukes (schistosoma) schistosomiasis/ bilharzia

Let’s start our amazing journey, these helminthic infections are common in children and young adolescents because of poor

A. NEMATODES:

1. Round worms @ilshaa! ol
- for example, A. lumbrecoides If you cut a cross section, it will
infects more than billion Ll , but appear round
not all infected humans are

personal hygiene.

2. They have separate sexes

symptomatic
- pinworm (E.vermicularis) has a (male / female)
higher prevalence than
Alumbrecoids in USA (it is the 1. Eggs
most common parasitic helminths (55 3. The morphology
to be diagnosed) SThe prevalence is.high NEMATODES “\.__ 2. Larvae (once eggs hatch)
1. Poor sanitation
4. Mainly all worms are
2. poor personal hygiene - in our developing countries both transmitted via feco-oral except
) ) are prevalent , it has to do with schistosoma (platy helminths

3. In developing (third world) not nematodes) which can be

countries, people use human transmitted via penetration

feces as fertilizers

1. Ascaris lumbrecoids: C o P M\ ab rj 6‘9‘\@&\6




- we search for the eggs in the
feces of infected human

depending on the special
characteristics of ascaris

- sometimes the presence of eggs
in stool is scanty —iu.s,you
should apply concentration
techniques to find them

5. Diagnosis
- you can find the adult worm in
the stool but it is very rare

- you can use a sputum sample
for detection of larvae (trans-
pulmonary route)

1. Feco-oral and reinfection is
possible as we mentioned in 2

Once the female lies the eggs
(fertilized or non-fertilized), the
fertilized will complete the cycle
and develop into embryonated
egg, but it needs time in the soil
to become infectious, and it
needs an appropriate temperature
and humidity

dsa(o&\ct :')&& \A
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It is thought that the fertilized
eggs need about 2 weeks in soil
to become embryonated
infectious eggs

CouXe
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2. Soil transmitted helminths

6. Transmission

The eggs are not immediately t
infections in contrast to the eggs ¥
of E.vermicularis

3. The eggs are remain infectious
for almost a year, (months up to a
year)

4, In that contaminated soil you
can grow vegetables and fruit or
the children play in it and put their
fingers in their mouths and this is
how the infection cycle is
completed

7. Ascaris has definite life span
(from a year and six months to
two years) after that the life
span will finish if it doesn't
cause symptoms or
complications

Life cycle :

1. It begins with the ingestion of
the infective stage (the
embryonated egg)

2. After passing through the
whole journey towards the
stomach, it reaches the small
intestines

3. It hatches in the small
intestines and produces the
larvae

4. The larvae invade the mucosa
and submucosa

4. The life cycle (the whole story

5. The reaches the venous in order)

circulation.

6. They go towards the lungs
(alveoli - lungs - bronchial tree -
trachea)

7. The patient swallows the larvae

8. They pass through the long
journey and they reach the small
intestines as adult worms

9. The adult females lay about
200,000 eggs per day whether

fertilized or not Life cycle

5. The long passage through
the lungs is not well
understood, but as an
evolutionary wise, it is thought
that the larvae need months to
develop into adults able to mate
and produce eggs, so if the
larvae remain in the small bowel
it will be washed away through
peristaltic movements of the
small intestines

1. High prevalence especially in

developing countries, due to
many causes that complete the
transmission cycle:

- poor personal hygiene

/ - poor sanitation

/

Ascaris lumbrecoids

3. Separate sexes
4. The characteristics of the
€ggs

\ - humans feces fertilizers

2. Worms diseases explosively

affect the children and young —» AJ ol SC.C»&S
adults (due to their poor

personal hygiene and low

immunity in children so

reinfection can take place) but

can affect any age group

- shorter and smaller (15-20 cm in
length) than the female in all
worms except schistosoma.

- has posterior curved end
(copulatory spicule) which is the
mating organ

- 20-40 cm

- it can lay up to 200,000 eggs

- female per day

- straight end

- brown in color because it is bile
stained

- very hardy albuminous coat with
characteristic pumps (Ascaris
eggs are capable of survival

within harsh environmental
conditions, including dry or
freezing temperatures, due to
hardy coat)

1. In the stool of the infected
patients, you can find fertilized
and unfertilized eggs.

2. The fertilized eggs are able to
develop into embryonated eggs

1. Important to know

2. The habitat (where does the
pathogenesis take place?) is the

small intestines in contrast to
E.vermicularis which has the
large intestine as the habitat

3. Infective stage (embryonated
S)

)( 1. Fertilized eggs

maidhy

3. Rarely the adult worms pass
through the faeces (either grossly
or by microscopes)
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2. Unfertilized

4. Diagnostic stage

3. The soil transmitted
helminths have very special
route (Transpulmonary route)

- it is very long route, they pass
through the lungs g




Fertilized

Pathogenesis and spectrum of disease:

1. Pneumonitis due to
accumulation of eosinophils in the
lungs

2. Eosinophilia in the blood+
infiltrates

b

1. Pulmonary symptoms during
migration (during the trans-
pulmonary route) mainly cough
and shortness of breath+ loeffler's
syndrome which is respiratory
symptoms which includes

3. Oxygen unsaturation
(shortness of breath)

1. malabsorption which cause
malnutrition and failure of growth
in children (mainly the helminths
infect the children, their parents
will tell you about the
manifestations)

2. Malabsorption of fats causes
steatorrhea

3. Ascaris has cylindrical shape
S0 it causes mechanical
obstruction in case of heavy
burden of infection (intestinal -+
biliary obstruction which cause
jaundice)

4. It causes invasion of mucosa
and submucosa in the upper part
of the intestines (small bowel
duodenum, jejunum and ileum) so
it causes occult blood in the stool
and the patient will suffer from
anemia (occult blood not bloody
diarrhea)

5. Alteration in bowel habits
(sometimes diarrhea with occult
blood and sometimes
constipation)

6. The specific symptom (chief
complaint) is abdominal
discomfort.

3. Symptomatic

2. Gl manifestations

Pathogenesis and
spectrum of disease and
lab diagnosis

-Treatment: oral Albendazole 400MG STAT.
-Duration of therapy: one or two days then the patient will repeat the regimen after 2 weeks.

-Other antihelminthic agents (can be used in pulmonary symptoms as well): mebendazole, ivermectin.
-Mechanism of action of mebendazole: it initiates degeneration of parasitic cells, it works on the cytoskeleton

A: Infective Stage
A: Diagnostic Stage

1. The disease is called

ascariasis, some books call it
ascaris (just like the name of

parasite)

2. Most A. lumbricoides
infections are asymptomatic

4. Some notes

5. Lab diagnosis

1. Occult blood is caused by the
invasion of upper part of the
intestines and some times can
not be observed by the gross
eyes, while fresh blood is caused
by bleeding and invasion in the
lower part.

2. The worms compete the host in
nutrition, so they cause
malabsorption and malnutrition

1. If you apply CBC (complete
blood count) on the peripheral
blood you will find eosinophilia
(one of the clues that help you in
diagnosis of helminthic infections)

1. Stool

Microscopic examination ( looking
for eggs ) Direct smear ( stool
mixed with saline ) identified for
both ( fertilized and infertile)eggs

2. Samples

2. Sputum - larvea

3. Gastric aspirates

of these cells especially alpha tubulin which is not present in human cells.
-The 3 drugs are the drugs of choice in case of helminthic infections and are approved by WHO.

Here we finished Ascaris lumbrecoid

- fertilized and unfertilized eggs

- adult worms rarely (grossly or by

- larvae



2. Enterobios vermicularis / pinworm (nematodes / rounded worms)

1. Mainly it falls under the feco-
oral transmission

1. Feco-oral through
contaminated food or water or
shared objects

2. the graved (egg-laying) female
exits through the anal canal and
lays its eggs on the perianal fold
at the night (focus....night, has to
do with cortisone level)

1. the child doesn't sleep at night

3. due to the low personal
hygiene in children, they are
itching this area, and put their
fingers in their mouths (the eggs
might be found under the nails,
you can take sample from the
area under the nails to diagnose
the infection)

2. External autoinfection

2. he is very tiered all the day

3. he doesn't eat normally and
doesn't act normally

4. this has consequences:

4. he doesn't concern and has
dizziness

5. He is late in comparison to his
peers

2. eggs may find

their way to clothing, bed linens,
toilet seats and play objects

3. Inhalation

3. Clustering is very common

homosexual relationships and

4. Sexual transmission (in
anal-oral practices) /

5. Direct transmission occurs
from an infected host to another

8. Transmission

The life cycle, symptoms and treatment:

Enterobios vermicularis

1. The causative agent of
enterbiasis.

2. Why pinworm? Because it
has pointed end (pin-like shape)

- much higher than A.lumbrecoid
and mainly in children and young
adolescents

- distributed worldwide and
commonly identified in group
settings of children ages 5 to 14
years

3. The prevalence Is very very

high - the prevalence appears as

clusters in nurseries, within the
same family (siblings), institutions

- the most common parasitic
helminthic infection in USA
Shiaad o Lotk

1. The eggs are immediately
infectious in contrast of
A.lumbrecoid

2. The eggs are very light-
weighted it can be transmitted
through inhalation

4, Why clusters?

5. Small , thin and white worm
(notice the photo)

- 2 to 5 mm in length

-male / - die following fertilization

- may be passed in feces

- 8 to 13 mm lon
- female / - pointed “pin" shaped tail

6. Separate sexes

- 11000 ova and live for a month

7. Where does the pathogenesis
take place? ( the habitat) : in the
large bowel (caecum)




1. Can be used in developed as
well as developing countries

2. The mother or the doctor put
the transparent tape on the lower
part of the back after the child
wakes up and before changing
his clothes or using the toilet or
any bowel movement.

3. We remove the tape and put it

-in USA , doctor asks the mother
to bring the child while he is
asleep after 2-3 hours after falling
asleep, to get the eggs and you
may find the worm itself on the
perineal fold

- there is a very common test to
detect the presence of
E.vermicularis microscopy (scotch
tape test)

1. The whole story

1. After ingestion of contaminated
food or water or putting the
fingers with eggs under the nails
inside the mouth, the eggs will
take their way towards the small
intestines.

2. The eggs are hatching in the
small intestines.

3. When the larvae reaches the
large intestines then they are
adults.

4. If there are males and females
they mate (the male will die after
maﬁng).

5. The graved female exits at the
night through the anal canal (has

for the microscopic examination

4. We can see the football
shaped, flat-sided ovum and you
can see the larvae in high
resolution, you can see the female
sometimes

1. Infections with E. vermicularis

are typically asympt‘"!"auc (the outside ? To make sure that
most common scenario) Life cycle eggs are able to reinfect the
n or other person and

2. It can be symptomatic >—{ 5. The infection characteristics }—’ = persol pel

1. The most common chief
complaint is itching and pruritus
especially during the night

2. A child with itching during night
is infected with E.vermicuaris until
approven otherwise

3. parasite may migrate to other 2 T seens
nearby tissues, causing
appendicitis, oophoritis,
ulcerative bowel lesions

7. Treatment: albendazole 400
mg stat repeated at 2w

to do with cortisone level in the
night) and lay its egg on the
perineum, eggs embryonate
within hours

6. The female backs (retrogrades)
to the anal canal.

2. Why the female lays the egg

hatch in the small intestines,
eggs can not hatch in the large
intestines, it must be
transmitted to the small
intestines

3. The infective and diagnosed I

1. Has characteristic feature
(football in shape and flattened on
the sides and the larvae inside
them can be seen with high
resolution, the eggs remain
infectious for months

stage is the eggs

Enterobius vermicularis eggs

I

Here we finished E.vermicularis




B.

PLATY HELMINTHS

. Platy helminths are mainly hermaphrodites, the same worm has male and female sexual
organs (except schistosoma which has separate sexes and the male is larger than the female).

1. Tapeworms %)‘ﬂ‘ u‘-\aﬂ\ (CestOdeS) exam pIeS (not required in the exam, but was mentioned as revision from the first

semester):
- pork tapeworm (Taenia solium).
- beef tapeworm (Taenia saginata).
- dwarf tapeworm (Hymenolepis nana).

- fish tapeworm from raw freshwater fish (Diphyllobothrium latum).

- dog tapeworm, more common in rural areas.

- Echinococcus granulosus.

e Echinococcus granulosus.

1. If he ate vegetables, fruit or
even soil contaminated with the
feces of definitive host (dog)
accidentally

2. The eggs hatch inside the small
intestines into something called
Oncosphere

3. The oncospheres transverse
the mucosa and submucosa. 4. How does the human get

infected?

4. The oncospheres lodge in the
liver and cause the hydatid cyst.

5. May go to the lungs and cause
hydatid cyst in the lung, but the
most common worm that causes
hydatid cyst in the lung is called
echinococcus multilocularis

The hydatid cyst:

1. Accidentally via radiology
(when the patient comes for other
medical conditions and you
observe a space occupied lesion
which is a hydatid cyst)

2. Serology ( can't be rely upon (it
doesn't tell you whether the
infection is recent or not )

- in the past, the surgery was the
first line of management

- now There is difference between
developing and developed
countries

1. Surgery (incision of cysts)

2. Antihelminthic agents \ g=Daveloping colltrios

(albendazole)

1. Antihelminthic agents
(albendazole), you observe the
size of the cyst, if it gets smaller,
you continue the drugs

\ 2. Developed countries

2. 2. If the cyst doesn't disappear
you go to surgery

6. diagnosis

7. Treatment

8. Description of the cysts,
grape #& like vesicles (with

brood capsule)

Echinococcus granulosus

Hydatid cyst

o

1. Echinococcus is the smallest
of all tapeworms (3 to 9 mm

Iong)

2. The causative agent for
hydatid cysts (hydatid disease)

1. Definitive host - dogs (canine)

2. Intermediate host - sheep, cattle and human

3. Accidental host - human

3. Hosts
4. Aberrant (deadened) host

the life cycle of the organism is
unable to continue in a human

host leading to hydatid cysts - human

1. most common in the liver
mainly 65%

2. could be found in the brain,
bone, lungs (E.multilocularis)
25%, spleen, kidney, heart and
muscles

3. endemic in our region

53

- Hydatid disease in humans is
potentially dangerous
depending on the size and
location of the cyst.

- the leakage of protoscolices (the
material inside the cysts) causes
hypersensitivity reactions that
might reach an anaphylactic
shock.

4. surgeons’ and
anesthesiologists’ nightmares

- in normal conditions (lsa e ias
4laall) leakage might take place
but in simple amounts, and that
causes repeated hypersensitivity
reactions

1. Because they grow slowly
(slowly grower tumors about 2-3

5. has a problem of late cm every year)

diagnosis 2. because they are usually

asymptomatic.



Some Information (I can’t add them to the mind map:in the previous page):

1. The definitive hosts are infected when they eat the meat (goats and sheep) that contains the cysts.

2. The recurrence of hydatid cyst after treatment is possible.

3. Theinfection can’t be initiated after exposure to the feces of infected humans, instead of that the exposure of food that is contaminated
with dog feces is a way of transmission.

4. The cysts are discovered accidentally, but if the size of cysts which are in liver are enough to cause symptoms, the patient will come with
liver space occupied lesion that is reflected by a right hypochondriac pain, if the cysts press on the bile duct, the patient will be
manifested by jaundice.

5. One of the differential diagnosis regarding the hydatid cysts is the tumors.

The Echinococcus granulosus finished here

2. Trematodes (flukes) (subphylum in the piaty heiminths) flukes:
Lung flukes: Paragonimus westermani / liver flukes: fascioloides / blood flukes: schistosoma

1. The larvae leave the snails

2. The larvae penetrate the skin

3. The reaches to the blood
venous circulation

4, The adult worms appear in the 6. The whole story of life cycle
superior mesenteric vein in case
of S.mansoni / in the superior and 1. The causative agent of
inferior mesenteric veins in case schistosomiasis (subtype of it is
of S.japonicum / in the venous called bilharzia which is a
plexus of urinary bladder in case disease in the urinary bladder )
of S.haematobium
- two causes GIT infections,
1. In all previous worms the mainly the affected organ is the 1. Schistosoma mansoni
pathogenesis is related to the liver. S S
sites of adult worms, here the "S\___ 2. Schistosoma japonicum
pathogenesis is not related to the
adult worms that are present in 2. Three species - one causes the bilharzia
the blood vessels, the (infection in the urinary bladder )
pathogenesis is related to the discovered by Theodor Bilharz in
Cairo in 1861 (mainly UTS). 3. Schistosoma haematobium

eggs that adults lay down

2. The adults lay eggs in the Schistosoma

blood vessels, that cause lodge in
the blood circulation in a certain
organ (s.haematobium in the
urinary bladder , s.mansoni and
s.japonicum in the liver)

3. The transmission is through

\\ skin penetration

\ 4. They have a complex life

\ cycle, it contains at least 2
intermediate hosts which are
mainly snails @

7. Pathogenesis

3. The presence of the eggs is the
main cause of disease because
they cause inflammatory
reactions, fibrosis and granuloma.

5. Endemic in Egypt =

- It is estimated that than 200 8. The second most prevalent
million are infected all over the serious parasitic helminthic
world & about 500-600 million are infection worldwide after
exposed to infection. malaria (Protozoa)

The life cycle:

1. The infective stage is
metacercariae

1. The ovum is passed in the
faeces of infected individuals and
gains access to fresh water

3. They cause fibrosis and

granuloma in the liver and 2. Th§ eggs hatch quickly on
urinary bladder, metaplatic reac_hlng ‘(resh w_a!er release
changes which end with motile cuhateq miracidia which
carcinoma seek the snails

The lif |
e lite cycle 3. The miracidia then invade the

appropriate snail host, where they
develop into thousands of
infectious cercariae (multiply)

4. The free-swimming cercariae
are released into the

water, where they are immediately
infectious for humans and

other mammals (the infective
stage is called metacercariae)

3. The whole story (sorry for the
new concepts) :

Ventral
suckers

5. Metacercariae penetrate the
skin and they seek the
corresponding venous circulation
(sup mesenteric or inf mesenteric
or venous plexus of urinary
bladder) /portal venous circulation

6. When they reach the venous

_Gynaecophoric circulation they lay the eggs
canal

7. The eggs lodge in the liver or
urinary bladder where the
pathogenesis begins.




1. Skin penetration causing itchy
rash

2. Travel via lung causing
respiratory manifestations

1. The eggs cause inflammatory
reactions, fibrosis, granuloma
(granulomatous reactions) and
sclerosis in portal venous
(remember mansoni and
japonicum which infect the liver,
this can affects the portal system)

4. Symptoms

2. This may lead to portal
hypertention, esophageal varices,
HSM (hepatosplenomegaly),
ascites and liver failure.

3. The pathogenesis is related to
the production of eggs causing

Quick notes

1. Clinical picture

2. Hematological and biochemical

1. S.haematobium through urinary
sample (the chief complaint of
these patients is hematuria)

5. The diagnosis

- you can use the stool and we 3. Confirming the diagnosis by
know which type of schistosoma detection of ova in stool or tissue
through the characteristics of the biopsy

spines in the eggs

- mansoni has lateral spine \ 2.5j icum \ Simarisoni it
- japonicum has rudi y depends in which sample you get
nubby spine

- haematobium has terminal spine
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1. Adult male & female have oral
sucker surrounding the mouth
anteriorly & ventral Sucker on
the ventral surface with which it
attaches itself to the wall of the
vessel in which it lives.

2. The male worm is flat, larger
and longer, leaf like &folded to
form the gynacophoric canal
which enfolds the slender
female for almost its entire

length.
1. Praziquantel 40mg /kg for all
types and as a single dose is
treatment of choice

3. Treatment / 2. thand

\ albendazole




