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Epi demiologija 1 znalaj par
Principi pravilnog skupljanja, transporta i obrade uzoraka za
parazitologku dijagnost
Reagensi, bojenja i mediji u parazitologiji
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Paraziti
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BogitshBJ, CarterCE, OeltmannTN. HumanParasitology3. izd. Burlingtornt Elsevier 2005



Paraziti

Jednostani | ni Vigestanil ni
A Protozoi Helminti - crvi
A Mikrosporidije A Valjkasti crvi
A Plosnati crvi
metilji
trakavice

LI ankonogci



Humana parazitologija

A 200 vrsta helminta
A 8vrsta jednostanilnih par a:
A Artropoda - ?

BogitshBJ, CarterCE, OeltmannTN. HumanParasitology3. izd. Burlingtornt Elsevier 2005
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Ul est al ost

Askarioza 1,38 milijardi

Trihurioza 1 milijarda

Ankilostomoza | nekatoroza 1,25 milijardi

Strongiloidoza 100 milijuna

Tenioza 60 milijuna

Amebijaza 50 milijuna

Kriptosporidioza 10 % proljeva infektivne etiologije

World HealthOrganisationParasitiadiseasesWVHO Weekly EpidemiologicRecord201772:97-100.
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Prijenos preko kontaminirane vode
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Prijenos preko kontaminirane hrane
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Case Reports ~ » Infez Med. 2018 Jun 1;26(2):171-175.

Potential sexual transmission of Giardia in an
endemic region: a case series

Angel A Escobedo 1 Gustavo Acosta-Ballester 2, Pedro Almirall 3, Alfonso J Rodriguez-Morales 4
Cecilia Ortiz ?, Alfredo Laffita ©, Elaine Chirino 7

Affiliations <+ expand
PMID: 29932093

Free article

Abstract

We present four cases in which probable sexual transmission of Giardia lamblia was suspected.
Diagnosing this mode of transmission in endemic areas is often difficult and should be considered
only as possible, because exposure to poor sanitation and a potentially contaminated environment
are always latent. However, as patients reported, there was no history of drinking tap water, exposure
to recreational water, eating contaminated food, or other potential sources of infection but anilingus
with an infected partner. We consider that in endemic countries, even when other more frequent
modes of transmission could be playing the main role, the possibility of (re)infection due to sexual
transmission should not be forgotten. Talking openly with patients, strengthening patient-specific
preventive measures and counselling appear to be needed to reduce risks of Giardia infection
transmission due to this often neglected route.



Skupljanje uzoraka, transport | obrada

ARutinska parazit oprocaylkezadi j a
detekci ju parazita u klinil
mor fol ogki h kriterija

A Svjetlosni mikroskop i mikroskopija nativnih,
koncentriranih ili obojenih preparata

A Kultivacija, detekcija antigena, detekcija nukleinske
Ki sel il ne, el ektronska mi kr o



Skupljanje uzoraka, transport | obrada

AdJedan od najznalajnijih pre
dijagnostkut adekvatno sakupljen,
uzorak

A Uzoraki gi votni <ciklus parazita
A Laboratorij i striktni kriteriji za prijem i odbijanje uzoraka
A Uzorcii potencijalno infektivnii mj er e pr edost

CAUTION
A




Skupljanje uzoraka, transport | obrada

Stolica

ABarijeva kaga, mineralno ul
antibiotici, antimalarijski ljekovi i do
nekoliko tjedana stolica negativna!

A Upozorenje: fPojedini antibiotici
(metronidazol, tetraciklini) mogu
utjecati na detekciju parazita iz uzorka
stoliceo

A Posudicai | i sta, girokoca
adekvatnog poklopca, bez vode ili
urina




Skupljanje uzoraka, transport | obrada

Stolica

A Uzorakii me i prezime, identifi
datum i vrijeme skupljanja uzorka

A Uputnicainaziv pretrage koja se
podaci (putovanja)



Skupljanje uzoraka, transport | obrada
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—e— saline and iodine mounts
—B— saline and iodine mounts+zinc sulfate concentration

saline and iodine mounts+zinc sulfate concentration+iron hematoxylin stain




Skupljanje uzoraka, transport | obrada

Stolica
Preporuke
Serija od tri uzorka stolice

Svaki dr ugi d@& n ,
dana

Ne svaki dan!!!
Nakon terapije
Tri uzorka stolice

1-2t j edna nakon 2z a
terapije kod infekcije protistima,
3-4t j edana nakon z
terapije helmintnih infekcija

T T J> o T> Io I




Skupljanje uzoraka, transport | obrada

Stolica

ASvjega stolica, itmofomitij evast a
A Pregled unutar pola sata

AJdJaja, lilinke, K olknisu jaka gsjetljivi m

i pregled unutar jednogdana-f r i gi der
A Primjena fiksativa

A Detekcija antigena i pregled unutar 24 sata, ledenica
spremanje vige od Jednog da



Skupljanje uzoraka, transport | obrada

Stolica

A Fiksativi

ALuvanje morfologije parazit
razvoja |Jaja I 1 | 1 nki
ADirektno stavljanje stolice

naknadno doljevanje fiksativa
AAdekvatno mjeganj e
A Interferencijai detekcija antigena, molekularne metode



Skupljanje uzoraka, transport | obrada

Stolica - fiksativi

A Formalini 5, 10 %

A Neutralni puferirani formalin

A Zagrijani formalin 60 stupnjeva i Taenia
A SAF

A Shaudinn

A PVA



Skupljanje uzoraka, transport | obrada

Krv

A Plasmodium, Babesia,
Trypanosoma, Leishmania,
Toxoplasma, mikrofilarije

A Puna krv, buffy coat, koncentrati,
Krvni razmazi, gusta kap

A Razmaz, gustakapi svj ega kr v,
krv s antikoagulansom (EDTA),
koncentrati

A Vrijeme uzimanja krvil!l

A Hitne pretrage i javljanje direktno
kIl i nilaru svakog




Skupljanje uzoraka, transport | obrada

Krv
A Imunodijagnostika - detekcija protutijela
A Serum i spremanje do tjiedan danana+4e C i | i K o

dugeg spreld@d@a@j a na

A Transport seruma na temperaturi okoline (putil tjedan;
temperatura okolineB0e C)

AAKko je nugna us poiristodrdimenod v a
testiranje oba seruma

ATestiranje |ikvor aV udranuzetivo d
ISti dan i testirani isti dan



Skupljanje uzoraka, transport | obrada

Ostali uzorci

A Duodenalni sok

A Sputum

A Bioptati

A Punktati

AAmni onska tekulina
A Uzorci urogenitalnog sustava



Reagensi, mediji | bojenja

A Kultivacijai ogr ani |l eno primjenljiv

A Mikroskopija - nezamjenjiva

A Nativni preparati g i v i organi zam

APriprema, Dboj enj el rgageasp medii,t a
boje

A Laboratorjiodabir, dobra | aborat ¢

AToksilnost (formalin, @§givin



Reagensi, mediji | bojenja

Formalin

ALesta upotreba (luvanje, za
ADobro Juva morfologiju jaja
ADugo luvanje mogul e

A 5% protisti, 10% jaja

Rcp (10%)

A Formaldehid 37-40% .................. 100 ml
A 0,85% NacCL ili destilirana voda.. 900 ml



Reagensi, mediji | bojenja

Puferirani formaldehid

AZa dugotrajno spremanje i !
organizama

ASadrgi fosfatne soli natriij
A Rcp

A Na2HPOA4.........ccoveveeen.. 6.1¢

A KH2PO......cooviioeeeeeee . 0,159

A 0,8gad1L 10% ili 5% formalina



Reagensi, mediji | bojenja

Merthiolate-jod-formalin (MIF)

A Fiksacija

A Bojenje

A Dvije otopineisvj ega ot opi na
A Komercijalno dostupan



Reagensi, mediji | bojenja

PVA

A Adheziviomogul uje stolici da priiivadee za
preparata

Schaudinn otopina/fiksativ

A Sadrgi ¢givu, izbjegava se

Sodium acetate-acetic acid-formalin (SAF)

A Fiksativ, ne sadrgi givu

A Za koncentracijske metode i za pripremu trajno bojenih preparata
A Komercijalno dostupan

A Rcp

Natrij acetat...........ccooeeeviiiiiiiieeeenn, 1,59
Ledena octena kiselina........................ 2.0 ml
Formaldehid (37-40%).........cccccccvvneeeen. 4.0 ml

Destilirana voda..........covvveveiiiiiininnn, 92.0 mi



Reagensi, mediji | bojenja

Otopina joda

A Priprema preparata i dodatak nativnom preparatu,
koncentracijske metode

ANespecifilna boja, diferenc
struktura (ciste, Jaja I | |
svjetlo smelLi)

ANa tamnom, ogranilen rok tr

ARcpilkap na stakalce s fecesc
pokrovnica



Reagensi, mediji | bojenja

Acid fast stain
A Cryptosporidium, Isospora,

Cyclospora
Modificirana Ziehel Neelsen
metoda
AnDeblji preparato, sugenje

Metanol fiksacija -1 min
Karbol fuksin T 15-20 min

3% HCL u alkoholu 10-15 sek.
Ispiranje vodom

Metilensko modriloT 3 min
Ispiranje vodom

To To To To Do Do Do




Reagensi, mediji | bojenja

Acid fast stain

Kinyoun

A 1-2 kapi uzorka stolice

ASugenje, fiksacija
metanolom 1 min

A Karbol fuksin 5 min

A 50% etanol ispiranje, voda

A H2S04 1% 2 min

A Metilensko modrilo 1 min

A Ispiranje voda




Reagensi, mediji | bojenja

Bojenje krvno tkivnih preparata

Malarija, mikrofilarije, Leishmania,
babesia, Trypanosoma

A Giemsa, Wright
AGiemsa ne sadrgi

A Giemsa superiornija za gustu
kap

Postupak T krvni razmaz

- Metanol i 1 min

- Otopina Giemse -30-45 min
- Ispiranje vodom



Reagensi, mediji | bojenja

Bojenje krvno tkivnih preparata
A Bojenje hematoksilinom (Delafield)
A Mikrofilarije T bolje prikazuje detalje ovojnice

© CDC



Reagensi, mediji | bojenja

Geljezni hematoksil i,

=
Trikrom bojenje f ‘

A Za protiste probavnog sustava
Modificirani trikrom
A Za mikrosporidije

Yl



Reagensi, mediji | bojenja

Mediji
A Acanthamoeba

A Naegleria

A Amebe probavnog sustava
A Trichomonas

A Leishmania

A Trypanosoma



Algoritmi za detekciju i identifikaciju parazita
Dijagnostil|l ke metode u



Algoritmi za detekciju I identifikaciju parazita

Di jagnosti| ke met ode
ADijagnostil ke metode
Direktne Indirektne
A Makroskopija A Serologija

A Mikroskopija

A Kultivacija

A Detekcija antigena

A Molekularna dijagnostika






49



50



51



N
o




i

AL

5
=]




PESTWATCH:

DELUSIONAL

Delusional parasitosis is a mental health
condition in which people believe they or
their homes are infested with insects or
parasites

— includes reference to self-harm

British Pest
Control
Association




American continent — prevalence is 1-1.9
per 100,000 person-years

Europe - prevalence around 80 cases per
million

World-wide: incidence (between 1.9 and
3.7 cases per 100,000); prevalence (27.3
per 100,000 person-years)

Dopaminergic system imbalances
specific neuroanatomical changes:

Epidemiology

Treatment

First line treatment — antipsychotics

The first antipsychotic medication used to
treat DP was pimozide.

Atypical antipsychotics can be considered:
olanzapine, risperidone, paliperidone,
aripiprazole
Anti-parasitic treatment is not required
and may maintain and encourage the
patients delusions
Additional psychotherapy methods:
cognitive and behavior therapy

Pathophysiology

1. cortical and/ or subcortical
atrophy;

2. striatum and putamen lesions,
basal ganglia damages;

3. poor vascularization of temporal-
parietal and fronto-temporal areas;

4. dopamine transporter system
dysfunction

Diagnosis

Delusional parasitosis
(DP)/infestation

No standard mental state examination to
facilitate the diagnostic

Comparable as a diagnostic with delusional
disorder (somatic type) according to DSM V
and ICD 10

No conclusive evidence that certain
changes in computed tomography or
magnetic resonance imaging are specific
for DP patients



& USTEDITE 75% ¥ Placanje pri preuzimanju
BRZAPONUDA 78€ 20 €

Uklonite parazite

prirodnim putem uz
PARAZOL

Parazol je prirodan pripravak na bazi biljnih ekstrakata koji
pomaze u uklanjanju parazita i toksina, pridonoseci boljoj
probavi, jacem imunitetu i opcem osjecaju dobrobiti —

bez agresivnih kemikalija.

0 Pomaze u borbi protiv parazita i podrzava prirodne procese
detoksikacije organizma.

0 100% prirodni sastojci, na bazi biljnih ekstrakata.

0 Doprinosi smanjenju nadutosti | poboljsanju probave ve¢ u
prvim danima koristenja.

e ~~—
o Podrzava jacanje imunoloskog sustava. o 4
Sigurna Brza Zadovoljstvo Placanje
kupovina dostava zajamceno pri dostavi

o Sigurno za kontinuiranu upotrebu, s blagom i prirodnom
formulom.



LIJECNICKI PREGLED

ZORAN DRAGICEVIC
SPECIJALIZACIJA: PARAZITOLOG

ISKUSTVO: 8 GODINA

Svi parazitolozi u Hrvatskoj znaju: ako imate tumore na tijelu, onda se isplati provjeriti prisutnost
helminta. Cesto njihove Stetne aktivnosti dovode do oStrog pada imuniteta, zbog Cega ljudski papiloma
virus dobiva potpunu slobodu. Dobro je 8to se ova sumnjiva veza lako moZe prekinuti jednim udarcem.
Kapsule Toxic OFF nedavno su postale poznate na trZiStu lijekova protiv glista, ali su ve€ stekle dobru
reputaciju zbog svoje u€inkovitosti i prirodnog sastava. Oni nee naStetiti vaSem zdravlju | oslobodit ée

se ne samo parazita, ve€ | papiloma.




Algoritmi za detekciju I identifikaciju parazita
Di jagnosti| ke met ode

A Mi kroskopija i dée
upotrebljavanij a

|l v)jegtine | abor ¢




Algoritmi za detekciju I identifikaciju parazita
Di jagnosti| ke met ode

STRANI RADNICI U HRVATSKOJ

i e AMikroskopija i deé
upotrebljavanij a

|l v)jegtine | abor ¢
A lzazov

-put ovanja (slughb
-imunodeficijentni pacijentii g i r |
— dijapazon parazitarnih
organizama
-migracije radnika, migranata




Parazitol ogke pret

Mikroskopija - nativni preparat

A Skrining

A Procjena gustole parazit a,
pokretljivost parazita

A Svjega stolica, ne iz frigidera,
stigla u laboratoriju u
adekvatnom vremenu

A Nativni preparat po- %77 oo f oo
za proljevaste stolice o

A 100i400suho povelanje
mikroskopa

A Rezultati preliminaran



Parazitol ogke pret

Mikroskopija i koncentracijske metode
- Sedimentacijske i flotacijske
- Odvajanje fekalnih elemenata od parazita

- Sedimentacijskei pr epar at sadr gi Vvi g
- Flotacijskeit ega jajagca i |ilink:e

povrgilnu, parazitarni el eme
A MIFC

A Metoda flotacije s kuhinjskom soli
A Metoda flotacije s otopinom cinkova sulfata



Parazitol ogke pret

Mikroskopija i MIFC (Merthiolate-lodine-Formaldehyde-Concentration)
Najjednostavnija metoda za izvolLenje

A MF OTOPINA ( OTOPINA 1)
Tct. Merthiolate 1:1000 200,0 ml

Formaldehid 25,0 ml

Glicerin 5,0 ml

Destilirana voda 250,0 ml

A LUGOLOVA OTOPINA ( OTOPINAII)

lodum resublimatum 5009

Kalii iodatum (KJ) 10,0 g

Destilirana voda 100,0 ml

Otopine Juvat. u smeloj stakl enoj boci sa

Rok trajanja do 1 godine.

+ Eter ili etil acetat



Parazitol ogke pret

MIF OTOPINA

A Pred samu upot r70bnuotapimenhi 0j5 enlgotopine H po
jednoj stolici

Postupak:

A 1-159g svjege stolice (vel i-homogenizimti n a
sa 7 ml MIF otopine u prikladnoj posudici

A Dobivenu mjegavinu procijeditd]i Kr oz

A Dodati u epruvetu 2,0 ml. etera ( ili etil acetata ), zatvoriti epruvetu
gumenim | epom i snagno protrest.

A Odlepiti epruvetu2-Bmioueet aviti da ods

A Centrifugirati 10 min. na 1600 - 2000 okretaja u min.

A Poslije centrifugiranja mjegavina u

(eter na povrgini ,asetiment) detri tusa,



Parazitol ogke pret

Osloboditi gusti sloj detritusa od stijenki epruvete
krugnim pokretom metal nog i

Brzo ali oprezno dekantirati.

Preostali sediment pomi | eg:
nacijedila po stijenki epruvete nakon dekantacije. )
Jednu kap sedi menta pomol u

predmetno stakalce |1 stavit
20 X 20 mm.
Mi kroskopirat. cil jel.l prep:

40X.
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Komercijalni fekalni koncentratori




Advantages

Anhanced BiosafetyBeing enclosed, ongibe systems, they drastically minimize
user exposure to infectious fecal matter and reduced odor

AReduced Risk from Reagenthese kits often allow the use of safer, less
flammable, or "solvenfree" alternatives to the traditional, dangerous, diethyl ether
used in manual methods

Aefficiency and Speed:hey simplify the process of filtration and sedimentation,
reducing labotintensive steps and technical errors

Adigh Diagnostic Accuracgtudies indicate they produce clearer sediments with less
debris than conventional methods, and demonstrate high sensitivity for detecting a
wide range of parasites, sometimes surpassing the-Kata method

A ase of UseThey are often preferred for field studies and in remote laboratories
because they are simple, selbntained, and facilitate quick testing



Disadvantages

ACost:As disposable, singlgse kits, they are significantly more expensive than
conventional "homemade" concentration methods

Avariable SensitivityWhile usually good, some studies suggest that inilaensity
infections, some commercial kits might exhibit lower sensitivity compared to feethal
acetate sedimentation

Motential for Lower Recovery Ratelst some studies, commercial systemgarticularly
"solventfree" kitst have shown lower efficiency in recovering certain ova (&agnia
spp.) compared to traditional methods

ASediment SizeSome users report that solvefiee, commercial products can produce a
larger amount of debris in the final sediment compared to original sofased methods



' B10 SEPAR!

Diagnostics for the future

Gesellschaft fur Medizin- und Labortechnik mbH

/-

Najbolje rjeSenje

za vasu dijagnostiku

¥ e . ® : o
. b4 Dijagnosticki sustav Biosepar ParasiTrap ™ rezultat je dugogodisnjeg
Par athOlOSka istrazivackog i razvojnog rada u Institutu za medicinsku mikrobiologiju i
©og og ©g
. . higiienu Max von Pettenkofer Sveucilista Ludwig-Maximilians-Universitat
dl] agHOStlka Manchen. Razvijen je da bi se neugodan i rizican postupak laboratorijske

St011ce se stopa pogodaka trajno optimizirala.



Struktura sustava ParasiTrap”
Cep —
/ Sustav spreman za uporabu
Radna cjevdéica |

Intenzivan postupak
tresenja i mijesanja

Uzorkivac s
funkcijom mijesanja Integrirani fini filkar Aktivno vertikalno

od 220 pm /' fino filtriranje = propustanje
Radna cjevcica | 100 % parazita

v
/ Radna cjevéica ll /'
| ey \/

Dijagnostika ParasiTrap” omogucuje vam izbor izmedu postupaka sedimentacije i flotacije.

Sedimentacija Flotacija™

Menapunjeni sustav® Mapunjen s BioFlot PLUS Medium
Mapunjen 5 4 ml Medium A ECO (bez formalina) Mapunjen s medijem magnesijeve soli
Mapunjen 5 4 ml Medium AAF (B % formalina) Napunjen s medijem cinkove soli

Mapunjen s 4 ml Medium A SAF (4 % formalina)
Mapunjen s 4 ml Medium A Bailenger (bez formalina) *MozZe se naruciti zasebno s postupkom sedimentacife | fotacije

MWapunjen s 4 - 4 ml Medium A DUAL **MozZe se narudili s posebnom teZinom od 1,28 i 1,30



Jednostavni koraci za dijagnostiku (sedimentacija)

oL Priprema / uzimanje uzorka 02. Obrada uzorka, I korak 03. Obrada uzorka, 04. Obrada uzorka, ITI. korak 05. Spremno za dijagnostiku
II. korak

0

Uvijek definirana — Optimalno mije anje.
jednaka koli ina stolice ak i tvrdih stolica Druge potpuno vertikalno
I fino filtriranje: bez mrtvog
Moguca je Bojenje parazita Intenzivan postupak prostora, u filtru vise Jasno cavojeni slojevi
kvantitativna medijern Combi-Medium tresenja i mijesanja nema parazita .
. ,-_-v
analiza Trenutno fiksiranje Prvo aktivno vertikalno Centrifugiranje ili pustanje ﬁ' 100 % obojeni
(i bez formalina) fino filtriranje da odstoji 2 - 3 sata koncentrat parazita —»



Vise o nasim proizvodima

Dijagnosticki sustav Biosepar ParasiTrap@' vodedi je na

trzistu u pogledu mogucnosti reproduciranja rezultata.

mogucnosti standardiziranja i osjetljivosti te se
svakodnevno upotrebljava u brojnim laboratorijima u
Njemackoj i inozemstvu s velikim uspjehom.
Racionalni radni postupak dopusta obradu i vecih
serija uzorkovanih materijala u kratko vrijeme,

cime se moze ustedjeti na dragocjenom vremenu
rada. Dijagnosticki sustav ParasiTrap‘@' ispunjava sve
kriterije suvremenog upravljanja kvalitetom.

lzvrsna stopa pogodaka i kvaliteta mikroskopskih
vidnih polja skracuju vrijeme potrebno za
mikroskopsku analizu bez ugrozavanja dijagnosticke
sigurnosti.

Zahvaljujuci stalnom istrazivanju
i razvoju sustav za ispitivanje

stolice Biosepar ParasiTrapﬁ omogucuje
smislene dijagnosticke alternative
u suzbijanju parazita.



Ly | 0 I & Komercijalni koncentrator | Konvencionalna
metoda

Sigurnost

Rad
Cijena
Efikasnost

Visoka (zatvoreni sustav) Niska

Niski (single use)
+A Ol
Visoka

(otvoreni sustav,
aerosol)

+tAazl A O NHz
bAOI
Visoka



Odabir?

wYour budget and volume of samples
cAvailable safety equipment
wl'he primary types of parasites you need to detect



Parazitol ogke pret

preparati
A Trikrom
A Ge | j-hematoksilin
A Dozvoljavaju pregled i
uol avanje detalja = *a
morfologije parazita pod .
Il mer zi J skim povelgand"
A Trebalo bi pregledati EAEK
minimum 300 vidnih polja e,
AKonalna determine = o
parazita PN

Mikroskopija 1 trajno obojeni 3
? !J




fAcid fast bojenjeo

A Probavne kokcidije

A 300 imerzijskih vidnih polja
Modificirani trikrom

A Mikrosporidije




Parazitol ogke pret

A Interpretacija rezultata

A Preporuka: izdavanje nalaza svih parazita, kao i
Izdavanje nalaza apatogenih organizama

APraksa nije ujednal enat! !



Parazitol ogke pret

Detekcija antigena

A EIA,
Imunokromatografska
metoda, DFA

A G. lamblia

A E. histolytica/dispar; E
histolytica

A Cryptosporidium sp.

APojedinal ni,
testovi, kazete




Parazitol ogke pret

Koprokultura

A Diferencijacija infekcija parazitom Ancylostoma,
Strongyloides, Trichostrongylus



Parazitol ogke pret

Strongyloides Ancylostoma

TR
LT T
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Parazitol ogke pret

Koprokultura

A Diferencijacija infekcija parazitom Ancylostoma,
Strongyloides, Trichostrongylus

A Kultura na agaru
A Baermanova metoda
A Harada Mori filter papir metoda






BAERMANN
TECHNIQUE

Glass Funnel

— Seive

Fresh Feces

EEEEEEEEEEEEEEEEEEEE
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P SNYEFYY20F YSG2RE NFYRA YI LINRAY OA
dzl 2NJ I aG2t A0S dz Yfl {1dz O2Rdzx dz | 2
na dno. Ova je metoda zlatni standard u parazitologiji za detekciju parazit:
{ONRPYy3IEeft2ARSa a0SND2N)If A& 2SN 2Y2
larva bez upotrebe agresivnih kemikalija koje bi ih mogle deformirat

12NREAGA 12Y0AYylFOA2dz GU2LX AYyST @f | =
LI N} TAGS RIFE &FYA ATl Sdz AT ad2f A0
3dz0S alLlRazoyz2aid 2RNDFGlrya2l Yyl @2F

jednostavno uzimaju za mikroskopsku dijagnostiku



Stool

r‘ﬂ ‘ : s
0 | e
= - |

Supernatant
Filter paper strip Remove the strip and close the Centrifuge the sample at Discard the supernatant
with stool sample tube 1500 rpm for 2 minutes

>
’.78«1 :
- | iment
® &<

+ Cover slide
Read the slide with the 10x

power objective of the

Using a pipette, remove the sediment,
microscope

place it on a slide and re - cover it with a

cover glass.



A HaradaMori metoda je jednostavna i jeftina
laboratorijska tehnika uzgoja (kulture) koja se
12NAAGA T 201 NANGI yar
parazita u stolici, prvenstveno za Strongyloide
stercoralis



bl y2O0Sya6ko@gdeINNI ¥ a@2S0S aidz2t A0S NI

YI OS
LI LIANF @ YNI2SOA LI LN} 2ail of eI 2dz a 6Aaid

U —

Postavljanje uepruvet CA £ G SNJ LI LIANJ &S dzYS8S dz SLINHz
RSAGAEANIYYS AfA 20A6YS @2RS

KontaktsvodonY t F LJAANJ &S LRadal gtel dal12 RE ye2Ss32
dz @2 Rdzd =+ NEatira2rbaz €dlice Pudle iZRa&d razine vdadé&o 1-2 cm) kako se
a2t A0 yS 0A 2RYFK A&LINYELF A TFYdziAaftl GS

YI LA € I N¥/ ACAESAYNITLI LIANJ dzZLA 21 @2 Rdz LINBYE 32
gt I Oy Ol2 adudrN} ARSIfYyS dz2SaS 1 LINBO

Inkubacija Epruveta se zatvara (uz minimalan dotok zraka) i ostavlja na sobnoj temperaturi
(oko25¢28 oC) kroz7 do 10dana

aA IANF OAYS |. dERAJBOAAStidRMGyloitles iekcgrdli® a 2t A OA (NI OS ¢
migriraju s filter papira prema dolje u vodna dnu epruvete

~

Pregled pod mikroskopoi b 12y T +F GNDOSG1l Ayldzml OA2S=E

6US1dBAYl & Ryl SLINH@SGSO A LINBYFON} &S L
vodijasnose vidOA @S> LRI NBUOYyS ftAG6AY1S



Pretrage na Enterobius

A Perianalni otisak ljepljivom trakom

A Prije kupanja, najbolje rano ujutro
APreporul a s3eoptimum 6 atisaka
A Analni bris

— ~ \\
,/"“;'\;\sﬁ e / WE L
4 / ? ((—.;) / : \\
R —
S7 / >

@ 2004 Marcia Hartso



Parazitol ogke pretr:
uzoraka

A Trichomonas vaginalis

A Schistosoma haematobium
A Mikrosporidije

A Mikrofilarije



Parazitol ogke pretr:
uzoraka

Trichomonas vaginalis

Uzorak: vaginalni, cervikalni sekret, uretralni iscjedak, sekret
prostate, ejakulat, urin (prvi mlaz prvog jutarnjeg urina)

Nativni preparat

Pregl edat.i preparat gto prij e
Problem: leukociti

Detekcija antigena i IC test

Kultivacija i Diamonds, In Pouch (3-7 dana)

PCR

Schistosoma haematobium

A Uzorak terminalni urin- tijekom mokrenja, kontrakcije mjehura
Il stiskuju jJajagca koj dsjergiuZatsse n
najvela koncentracija | aj agnkig

o o o Po Po Po I

a kL
| 2



Parazitol ogke pr el

Direktna dijagnostika

A Plasmodium

A Babesia

A Trypanosoma

A Leishmania

A Mikrofilarije

ASvjega krv bez antikoagul an
A Krv sa antikoagulanosm (EDTA)

A Preferirana metoda bojenja Giemsa i nedostatak
bojenje ovojnica kod mikrofilarija

A Oprez kod rada s potencijalno visoko infektivnim
uzorkom!!!



Parazitol ogke pr el

Krvni razmaz i gusta kap

A

A
A
A

Gustakapivel a kol ilina krvi, vela os
Krvnirazmazi konal na determinacija krvn
Malarija- sumnja 1 ako je prvi set negativan i uzimanje uzoraka

svakih 6-8 sati

Preparati i idealno priprema unutar 1 sata od uzimanja krvi



Uzorak

A'TAYlLy2S 1FLATIFNYS {NBA Al
trenutna izrada guste kapi ili razmaza, antigenski test
A Uzimanje venske krvi u epruvetu s EDTA
(preparati, serologija, molekularna)
A HeparincY2 OS dzl N2 1291 A LINRY2SYy

A Hitni transport u laboratorigpriprema razmaza i guste kapi
unutar 1 sat od uzimanjaazvoj seksualnih oblika parazita,
gubitak granulacija



Uzorak

A Jedan setkrvnirazmaz+ gustakagR2 g2t 21y dz @
atdz=ol 2Sdl

At NBLI2NYzZl I YSSdzylI NPRYAK qgiAcS
optimalno2 razmaza R guste kapi

A Kada uzimati?

Clinicaland IaQoratorystaqdardéQstitute -Svakihe-8 sati unutar

3RIYl R21 a$S yS AaltedzoA YI I

CDQ; svakihl2 do 24 sata unutar3 dana

YN &S Y20S RNDIGA dz Kfl Ryal |

dijagnostiku



Krvni razmaz | gusta kap




=

|zrada

AY2EA6AYS 1 NODA

Krvnirazmazl- 3 mikrolitra

Gusta ka8-5 mikrolitra
A Pipeta
A Kap iz prst&0 mikrolitra




|zrada

A Krvni razmaz fiksacija
alkoholom 1 minuta

A Gusta kag NE fiksira se
A Gusta kap 120 puta

i

osjetljivija od krvnog
razmazal0-50 parazita po
mikrolitru krvi (0.0002
0,001 % parazitemija)

A Gusta kapprimarna
skreening metoda



|zrada

A blFr2agSO0sl IANBOTIF 12N

A 15 cm promjer¢ 3 dz& G261 R , éIS
ddzaddz 1 FLI Y23dz 6AUF U

A { dzO Ssfad@janje u digestor s protokom
zraka

A Bojenje preparatq s otopinomGiemsgpH
7,2-7,4

Na2HP QL 1gr

KHPOL 0.7gr

Destilirana voda 1000ml
wl T NEB $:820ca-3kapiGiemsenal ml
vode

Trajanje20 do 45 minuta
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Plasmodium falciparum

e

Gametocytes of P. falciparum

4

7

Plasmodium vivax




Incorrect pH Incorrect time (over staining)

Plasmodium vivax 1 Plasmodium falciparum
no dots with stain deposit






Fig. 1: Too litdde blood. Fig. 2: Too much blood. Fig. 3: The correct thickness of the thick film can Fig. 4: Enlargement of the previous figure.
Troppo poco sangue. Eccessiva quantita di sangue. be judged by the legibility of the printed text scen Ingrandi della figura preced

through the slide.
Corretta quantita di sangue, & possibile leggere
attraverso la goccia i comuni carateeri di sampa.

Y -
i 4 LB |
Fig. 5: Too lietle blood. Fig. 6: Too much blood, the end of the film is lost. Fig. 7: Edge of the spreader ragged. Fig. 8: Discontinuous movement of the spreader |
‘Troppo poco sangue. Troppo sangue, manca la zona corretta per la lettura Suriscio sottile. Vetrino utilizzato per lo striscio con Movi discontinuo d I 1one dell
dello striscio. bordi scheggiati. striscio.
,
Fig. 9: Greasy slide. Fig. 10: Good thin film. Fig. 11/A: Thin and cthick film on the same slide: Fig. 11/B: Make the thick film subsequently.
Supetficie del vetrino con residui di grasso. Striscio sottile di buona qualita. make the thin film first. Successivamente eseguire la goccia spessa,
Goccia spessa e striscio sottile sullo stesso verrino:
prima eseguire lo striscio sottile.




Mikroskopiranje

A{1N~T\)f7\)/3 AL L12 A& R I [ D A
100X “

A Imerzijac 1000X - @@

A Imerzijsko ulje Y

A Okrenuti na pravu stranu! e

A Pregledat200do 300
Imerzijskih vidnih polja do
Izdavanja negativhog
razmaza
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Blood smear under microscope




L BnCaus.com 4’)




%, omcascom B




Molekularna dijagnostika

ASve vige wulazi u rutinu
AOsjetljivost i specifilnost
A Tipizacija

A Skuplja

AKlasilni i real time PCR

A Single ili multiplex
A In house metodologijai nugna standardi z:
A Sindromski testovi



Diagnostic Test

Advantages

Disadvantages

Microscopy

Immunoassay based methods

Molecular/Nucleic acid
amplification methods

Relatively low cost
Widely available

Good sensitivty

Wide variety of kits available
Convenient adjunct to microscopic
analysis

Exceptional sensitivity

Capable of species and subspecies

Poor sensitivity

Time consuming

Skilled microscopist essential

Not widely available in developing countries due to cost
constraints and limited detection spectrum of kits

False positives

Expensive reagents and instrumentation required
Requires skilled technician



Serol ogka di | agnt

Prestained MW

A Indirektna e
A Brojne metode G B
AEpi demi ol ogka : l
dokaz akutne infekcije g 3
AProbl emi: kric¢ :E I ==
reakcije, razlikovanje HMW{ g 0
akutne od procg i ; g
infekcije, - < i E
imunodeficijentni L —w ¥ )
pacijent, nochMW{ - - O(:)
A Western blot testovi <~ 20
-+ 15




Antibody kinectics during toxoplasmosis infection

Contamination




Ostale metode& intradermalni test
AU nedostatku adekvatnog

a SNEt 2 Oqigraderinedna U |

test
ACasoni test za hidatidnu bolest

ANGTINRGI AaiGlyAGY




=3




Recelved: 3 February 2025 Revised: 16 May 2023 Accepted: 19 May 2025

D= 1001111 i 13433
Journal of

Microscopy fiEiRMs|
INVITED REVIEW

Artificial intelligence-powered microscopy: Transforming
the landscape of parasitology

Mariana De Niz'? | Sara Silva Pereira® David Kirchenbuechler'-? |
Leandro Lemgruber’ | Constadina Arvanitis"*



Key Advantages:

A High Sensitivity and Accuracygften exceeds human
performance in identifying parasites, especially in light
Intensity infections

A Reduced Lab Workload & Fatigu&l acts as an untiring

screening tool, filtering out negative samples and reducing the
manual burden on laboratory technicians.

A Fast DiagnosticsAutomated systems can rapidly process large
numbers ofimagestandardization Al provides consistent,
objective evaluations, reducing the variability associated with
the skill level of human operators

A Improved Access in Remote Settind®ortable, smartphone
based, or lowpower Al microscopy tools allow for diagnosis in
resourcelimited, remote areas



Key Disadvantages:

A Data Dependence & GeneralizatioAl models require large,
diverse datasets for training; they may struggle with, or fail to
recognize, species for which they have insufficient training
data

A High Initial Implementation CostsSetting up can be costly

A Distinguishing NorPathogenic Organismgl can sometimes
mistake norpathogenic protozoa or artifacts for parasites

A Requirement for Expert VerificatiorDespite high sensitivity,
expertverified Al often still ouperforms fully autonomous Al,
meaning human experts are still necessary, particularly for
tricky cases or to avoid owtf-focus errors



Diagnosis of Fecal Parasitic stages

Principle of diagnosisof Fecalparasitic stages

fecal Protozoa :- Diagnostic Stages Pictorial Key
- Challengesan the identification of fecal parasites

Ayman A. EiBadry, vmeesm.sq M.D.

Prof. and Clinical consultant of Medical Parasitology (Clinical Microbiology) , . ... @
ExHead of Lab of Molecular Medical Parasitology (LMMP) A ST

ExHead of Diagnostic and Research Unit of Parasitic Diseases (DRUP) | 8....

- Medical Parasitology Dé&psIAl-AinySchool of Medicii@giro University, Cairo, Egypt. ﬁ LMMP

- Department of Microbiology, College of Medicine & King Fahad Hospital of the University, e

Imam Abdulrahman Bin Faisal University, Dammam, Saudi Arabia. y
aelbadry@kasralainy.edaaelbadry @iau.edu\kebsitewww.profelbadry.com e

A S ey
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Outlines

|. Casebasestudiesof commonfecal protozoa

ll. Pictorial key for identification of fecal protozoa
lll. Spotdiagnosisof fecal protozoa

V. Successfuidentification of fecal protozoa

V. Fecaltesting options & workflow chart

VI. Al in the diagnosisof fecal protozoa

No hand -out
Take notes 0 Photo
It is personal - Please Do not distribute

Ayman A-Badny




Diagnosis of Human Parasitic Infections (Pl) = Diagnostic Parasitolog

Diagnosis (Latin) Reach THROUGH KNOWLEDGE

Dia = through & Gnosis = 0YOU SHOULD HAVETHENOWLEDGEI'OREACH
knowledge
| Without diagnostics medicine isblind 5
§ We (para/lab/microbiologists) arethe eyes that can see
% But NOT SEEN
S, | Diagnosisof parasitic infections in humans
.8 | is- Challenging,
a - Interesting, and
- Fun.
Includes

emt Is(are) the diagnostic approach for diagnosing|?



Principles for Successful Microscopic Identification

eyepiece lines

o 40 % |. Measurement > 9ze (microscope calibratiombylar and stagerometry

D

Diagnostic key-pgints

Il. Movement >| Protozoa trophozoites(fresh, unpreserved specim

Nt

callbmhon slide lines

1. Shape,

FJegial features,

> Colgy,

Corpents (Internal structure(s)\&clear pattern

V. Stains 5| Intgdnal structure(s) & Nuclear pattern
[ 2Y
'
0
SuccessfuMicrdscopic ldentification depends upon:
A Collecting satisfactoryspécimens

~

A Proper preparation and rShintenanceof reagents
A Correct performanceof tgchniques
A Thorough examination of preparations.

Size is one of the most important and a major diagnostic feature ( A must)
Exact size of a microorganism ONLY determined by calibrated microscopé ifisaorassemtial tool in diagnostic parasitology



The Eyes Dono
What the Mind D

A high Index of Suspicion
is the Key to identify rare parasite

Ayman El-Badry



Diagnosis of Human Pls

I_ Cllnlcal dlagn08|&‘)PrOV|S|onal d|agnOS|Sé 1 HiStOI’y (Age, gender, residency, occupation, previous infectiol, Tamigimoved
2. Complain(Symptomsylinical examinations(signs)

< Il . Investigations 0Confirm diagnosis= Evidence)
®© . : . i
g B 1 Imaging (Diagnosticimaging)
Q : :
< ]iii[ 2. Laboratory investigations (Labdiagnosis
.,% = ;é i_Visualize parasite (Direct from specimen or aft@ulturé animal inoculation)
8 S Microscopy = Etiological/Morphological diagnosis
C =
=) = o ii. Detect parasite Ag ORHost-Ab/ sFlymphocytes + Eosinophiiasc = complete oo coM
A | ° [ Immuno-diagnosis B
lii. Detect parasite-nucleic acid (NA) NA Hybridization/NAAT 3
Mol. i i
§ Molecular diagnosis

+ Specialtests + / Proteomics

Diagnostic parasitology (Lab): Detectiomwf parasitstage(s)/product{sklinicabpecimensindaboratorgrocedures




Case |

A 24-years -old man had diarrhea for six weeks. He had traveled to
South Asia a few weeks prior.

Isit normalto have mucusin stool in healthy individuals?



At the microbiology Ilab the stool specimen was processed .
The figure shows stool smear under the microsbigetMet mount

What is your diagnosis? 2
) ] ] Charcot-Leyden
Based on which criteria? \crystals 0

P

5 Hexagonal 'b'ipyramﬁ I'crystals
. / d



At the microbiology Ilab the stool specimen was processed .

The figure shows stool smear under the microsPuget/et mount
What is your diagnosis? Based on which R .

~ Charcot-l evden

Concentratedfaecalsmearunder the microscop&\ey mount
What IS your diagnosis? Based on WhICh | by Y

~-[@l$pherical 23 G}
ystals

SlGulnc_Ilar_neter = i N _ vesiculars bulfs eye
C Brown(iodine) . .. _nucleus

C 2 nuclei(vesiculan [= smalNucleoljéSmalt Central =% = Entamoeba
+Peripherahromati(Finet+ evenlylistributed)
-Diffuseglycogewmacuol€?

nts

o/
J

16uin D
R |

BN A -y

focusing up and down on the focal plane of a cyst (also an egg surface)

Principles for Successful Microscopic Identification 16 uin D

Diagnostic key-p0|

o




What is the next standard microscopic procedure?

When examining fre¥rmanently stainedfaecalsmear
the followingnagesare seamder the microscope

What is your diagnosis? Why do we have both

Based on which criteria? trophozoite & cysts ~ What is the
- value of

i 2 sicular) nucl
3 u@ ) e|'r|chrome

y Y >

: . . 1 (permanent)
RS\ L : ‘ ’ _ﬂ staining?
_‘-.. . L X .:. - . {‘

lefu ub*le
Charcot-Leyden crystal ' ;
16‘
Entamoeba Entamoeb&yst

rep8PEEU"Entamoeba histolyticarophozoites and cyst$




Identify the following 2 organisms?

; s

S5
R4

What is the difference?

-~
-
e




'f f"
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9 .
Y

-
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-
v

Temporarily Bufferedmethylenélue (BMB) stainedwet mount Stainsonly amoebalrophozoite:
U Cytoplasmstaingght blue
U Nucleus& Inclusions (eg ingestedRBCsoryeastcells) stairDark Blue

Does not stain amoeba cysts or flagellate trophozoites or cysts.



How many Entamoebae can inhabit human intestine?

Entamoeba&ontainsmanyspecies,
Six of which residein the lumen of humanlarge intestine
AE. histolytica
AE.dispar(twin)
AE. moshkovskitwin ) (Entamoedzngladéshi
AE hartmanni(little brother)
JLﬁgcoli(big sister)

AE polecki

E.histolyticacomplex E.histolyticd E.dispay ?

E.histolyticacomplexhas THREEindistinguishable forms; two
nonpathogenic forms, E. dispar & E. moshkovskiiand
pathogenic form, E.histolytica which are morphologically
indistinguishable from pathogenic E. histolyticaspecies

E. dispar & E. moshkovskiare responsible for approximately 10
times as many infections as E. histolytica & do not require
treatment.



How many Entamoebae can inhabit human intestine?

Entamoeba&ontainsmanyspecies,
Six of which residein the lumen of humanlarge intestine
AE. histolytica
AE.dispar(twin)
AE. moshkovskitwin ) (Entamoedzngladéshi
AE hartmanni(little brother)
JLﬁgcoli(big sister)

AE polecki

Why the identified organism is noE.hartmannf?

E.H complextrophozoites12umé& thecysts 1Qum
Organismghat measurdelowthesemeasuremenssiouldbe
identifiecsE hartmanst1o>m (usualrange,6¢8 >m)).

Practicetip.
Cyststendto shrink - "halo"



How many Entamoebae can inhabit human intestine?

Entamoeba&ontainsmanyspecies,
Six of which residein the lumen of humanlarge intestine

AE. histolytica '--:v’

AE.dispar(twin) p LY

AE. moshkovskitwin ) (Entamoeizngladéshi - ¥ ‘

AE hartmanni(little brother) 2 ‘*
{ﬁgcoli(big sister) ( \ e

AE polecki 16

Why the identified organism is noE.col?

In vesicular nucleus: chromatin irregularly stained; karyosome eccentric

Trophozoitesare often mistakenfor Ehistolytica due to their overlapin size[10¢35
>m (usualrange,15¢25 >m)].
Thecystsare distinguishedy noticingthe 5-8 nucleifoundin the mature form.



How many Entamoebae can inhabit human intestine?

Entamoeba&ontainsmanyspecies,

Sixof which residein the humanintestinal lumen
AE. histolytica
AE.dispar
AE. moshkovskEntamodizngladgshi

AE.hartmanni
AE.coli
AE polecki

Others amoebae& intestinal protozoa in addition to pseudoparasitegartifacts)
are morphologically different but sometimesthere is morphological overlap with
Eh|StO|yt|Ca Grmen | G| e A:;;“ Erdolne | et | Deniamocta
A Endolimaxnana

A lodamoebautschili

A Blastocystispp
A Dientamoebdragilis

%‘ Nocyst
2

'Rare, probably of animal origin Scale: 05 I0um Adapted from Brooke and Melvin, 1964
lllllllll

E.histolyticas Over-Diagnosed& Over-treated




What are other diagnostic option for giardiasis?

Detect Entamoeba histolytica compdekigen (1As), or
- Entamoeba histolytiddNA (PCH

Entamoeb&aecalmmunoassaysKaecalAs)

-Enzyme/florescentimmunoassay(Screening)

- Rapid immmunochromatographic (ICT)assdgartilagetassét

Detect&ntamoebaantigen.

Alsoavailabl® detecantigensf Giardia & CryptosporidiurdR
EntamoebgGiardia& Cryptosporidium

Quick & easyto perfornandno specialequipmensneeded b
- Borderline positives & Questionablenegativeresults, A
require further confirmed by additional testing.

Entameob#&aecaDNA (FaecaPCR)
Confirm diagnosis& differentiate Entamoebéistolyticacomplex species

Ayman A. EBadry

U i i




E.histolyticaWhat is the problem

PCR assays, a practical non-microscopic method, can
differentiate between amoebae infections .

So PCR assays Y Determine the true prevalence of E.
histolytica Y avoid unnecessary treatment
(Overmedication).

Over-Diagnosis + OverMedication
A Need for Molecular Diagnosis



CASE I

A 7-year-old girl was brought by her mother
to GIT clinic . She had diarrhea for 4 days.

Her symptoms included epigastric pain,

abdominal cramps, watery foul-smelling
fatty stool, and excess gas.

Ayman A. %adry .__________________________________________________________________________________________________________________________________|



At the microbiology lab the stool specimen
was processed direct wet mount.

Figure show what was detected in stool smear under the
microscopelistainedfaecalsmear)
What is your diagnosis?
Based on which criteria?

http://www.atlasprotozoa.com/gallery.php?SOT_CAP=ARTE#

Ayman A. EBadry .__________________________________________________________________________________________________________________________________|



http://www.atlas-protozoa.com/gallery.php?SOT_CAP=ARTE#0
http://www.atlas-protozoa.com/gallery.php?SOT_CAP=ARTE#0
http://www.atlas-protozoa.com/gallery.php?SOT_CAP=ARTE#0
http://www.atlas-protozoa.com/gallery.php?SOT_CAP=ARTE#0

At the microbiology lab the stool specimen
was processed direct wet mount.

Figure show what was detected in stool smear under the
microscopelistainedfaecalsmear)

What is your diagnosis? A7 TR
Based on which criteria? 2y 41 PR

S pyriform e '

S 51X1020(7-14 um : m

C -2nuclei//> N

-2suckingdiscs T
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At the microbiology lab the stool speciiiﬁe‘h
was processed direct wet mount.

Figure show what was detected in stool smear under the
microscopé¢odine stainedfaecalsmear)

What is your diagnosis? ‘
Based on which criteria?

Oval (ellipsoid) f"':\
7-10x13-14(8-12 um = 0

S

S

C - 4(maturd)2(immaturefiuclei atoneen

C Prominent longitudinal
filaments:. Sshaped (longi
remnantsfr flagella &

commahapeparabasabodies(maybseen)
Axonemes= Axostyle (maybseen)
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What is the next standard microscopic procedure?
(work flow chart for processing of stool for microscopic examination)

When examining ftermanently stainedfaecalsmear
the followingmagesare seaimder the microscope

What is your diagnosis?
Based on which criteria?
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GiardiaFaecalmmunoassaysKaecalAs)

-Enzyme/florescentimmunoassay{Screening)

- Rapid immmunochromatographic (ICT)assdgartilagaetassét

Detect$iardiaantigen.

Alsoavailabl® detecantigensf Giardia & Cryptosporidiur®R
EntamoebgGiardia& Cryptosporidium

Quick & easyto performandno specialequipmensneeded
- Borderline positives& Questionablenegativeresults,
require further confirmed by additional testing.

GiardiaFaecaDNA (FaecaPCR)
Confirm diagnosis& alsosomedetecetGiardia assemblage
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