Laboratorijska dijagnostika parazitarnih infekcija
Zagreb, 11.112. lipanj 2026.

Organizatori:
Hrvatsko drustvo za kliniCku mikrobiologiju HLZ-a -Sekcija za parazitologiju
Nacionalni referentni laboratorij za humane parazite
Hrvatski zavod za javno zdravstvo



Knjiga sazetaka



Laboratorijska dijagnostika parazitarnih infekcija

Voditelj radionice:

* lzv.prof.dr.sc. Mario Sviben, prim.dr.med.
Suradnici na radionici:

* Djelatnici Odjela za parazitologiju HZJZ-a i Katedre za mikrobiologiju i
parazitologiju Medicinskog fakulteta Sveucilista u Zagrebu




Epidemiologija i znacCaj parazitarnih infekcija
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Paraziti

Er wa

(domacinu)

« Parazitizam - bioloska asocijacija u kojoj parazit ima koristi, a domacin
biva iskoristen

«  Obligatni parazit - za odrzanje zivota mora biti uvijek u kontaktu sa
svojim domacinom

« Slobodno-zivuéi parazit - moze postojati i samostalno
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Bogitsh BJ, Carter CE, Oeltmann TN. Human Parasitology. 3. izd. Burlington: Elsevier; 2005.



Paraziti

* Domacin - konacni ili prijelazni

« Konacni domacin -spolno razmnozavanje parazita, najrazvijeniji oblik
parazita

* Prijelazni domacin - nespolni ili larvalni oblici parazita

» Neki paraziti za svoj kompletni razvoj trebaju jednog, a neki i viSe
prijelaznih domacina
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Bogitsh BJ, Carter CE, Oeltmann TN. Human Parasitology. 3. izd. Burlington: Elsevier; 2005.



Paraziti

Jednostanicni Visestanicni
* Protozoi Helminti - crvi
* Mikrosporidije » Valjkasti crvi
* Plosnati crvi
metilji |
trakavice

Clankonosci



Humana parazitologija

« 200 vrsta helminta
« 80 vrsta jednostanicnih parazita
« Artropoda - ?

Bogitsh BJ, Carter CE, Oeltmann TN. Human Parasitology. 3. izd. Burlington: Elsevier; 2005.



Zivotni ciklus

Adult worm devalops in bile duct
of sheep or other plant-eating mammal

Ant accidentally
eaten by sheep. {
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Slimeball contalning Miracidium hatches from egg
cercariae eaten by ant after being eaten by snail



Ucestalost

Askarioza 1,38 milijardi

Trihurioza 1 milijarda

Ankilostomoza i nekatoroza 1,25 milijardi

Strongiloidoza 100 milijuna

Tenioza 60 milijuna

Amebijaza 50 milijuna

Kriptosporidioza 10 % proljeva infektivne etiologije

World Health Organisation. Parasitic diseases. WHO Weekly Epidemiologic Record 2017;72:97-100.
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Prijenos preko kontaminirane vode




Prijenos preko kontaminirane vode




Prijenos preko kontaminirane vode

© Pabils Oyrrain Rz




Prijenos preko kontaminirane vode
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Prijenos preko kontaminirane hrane




Prijenos preko clankonosca




Direktni kontakt




STl infekcije




STI infekcije




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
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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 i obrada

* Rutinska parazitoloska dijagnostika — procedure za
detekciju parazita u klinickim uzorcima na osnovi
morfoloskih kriterija

« Svjetlosni mikroskop — mikroskopija nativnih,
koncentriranih ili obojenih preparata

« Kultivacija, detekcija antigena, detekcija nukleinske
Kiseline, elektronska mikroskopija, seroloska dijagnostika



Skupljanje uzoraka, transport i obrada

Jedan od najznacajnijih preduvjeta za tocnu | pouzdanu

dijagnostiku — adekvatno sakupljen, obraden i pregledan
uzorak

Uzorak — zivotni ciklus parazita!!!
Laboratorij — striktni kriteriji za prijem i odbijanje uzoraka
Uzorci — potencijalno infektivni — mjere predostroznosti

CAUTION
A




Skupljanje uzoraka, transport i obrada

Stolica

« Barijeva kasa, mineralno ulje, bizmut,
antibiotici, antimalarijski ljekovi — do
nekoliko tjedana stolica negativnal

* Upozorenje: “Pojedini antibiotici
(metronidazol, tetraciklini) mogu
utjecati na detekciju parazita iz uzorka
stolice”

* Posudica — Cista, sirokog grla,
adekvatnog poklopca, bez vode ili
urina




Skupljanje uzoraka, transport i obrada

Stolica

« Uzorak —ime i prezime, identifikacijski broj, ime lijeCnika,
datum i vrijeme skupljanja uzorka

« Uputnica — naziv pretrage koja se trazi, epidemioloski
podaci (putovanja)



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

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




Skupljanje uzoraka, transport i obrada

Stolica

Preporuke
Serija od tri uzorka stolice

Svaki drugi dan, ne viSe od 10
dana

Ne svaki dan!!!
Nakon terapije
Tri uzorka stolice

1-2 tjedna nakon zavrSetka
terapije kod infekcije protistima,
3-4 tjedana nakon zavrsetka
terapije helmintnih infekcija



Skupljanje uzoraka, transport i obrada

Stolica

Svjeza stolica, proljevasta stolica — trofozoiti

Pregled unutar pola sata

Jaja, licinke, kokcidije, mikrosporidije — nisu jako osjetljivi
— pregled unutar jednog dana - frizider

Primjena fiksativa

Detekcija antigena — pregled unutar 24 sata, ledenica
spremanje vise od jednog dana



Skupljanje uzoraka, transport i obrada

Stolica

* Fiksativi

- Cuvanje morfologije parazita i sprie¢avanje daljnjeg
razvoja jaja i licinki

» Direktno stavljanje stolice u bocCicu sa fiksativom ili
naknadno doljevanje fiksativa

* Adekvatno mjesanje

 Interferencija — detekcija antigena, molekularne metode



Skupljanje uzoraka, transport i obrada

Stolica - fiksativi

e Formalin -5, 10 %

* Neutralni puferirani formalin

« Zagrijani formalin 60 stupnjeva — Taenia
« SAF

« Shaudinn

« PVA



Skupljanje uzoraka, transport i obrada

Krv

 Plasmodium, Babesia,
Trypanosoma, Leishmania,
Toxoplasma, mikrofilarije

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

« Razmaz, gusta kap — svjeza krv,
krv s antikoagulansom (EDTA),
koncentrati

* Vrijeme uzimanja krvi!!l

« Hitne pretrage — javljanje direktno
KliniCaru svakog pozitivhog nalaza




Skupljanje uzoraka, transport i obrada

Krv

* Imunodijagnostika - detekcija protutijela

« Serum — spremanje do tjedan dana na +4°C ili kod
duzeg spremanja na -20°C

« Transport seruma na temperaturi okoline (put«1 tjedan;
temperatura okoline<30°C)

* Ako je nuzna usporedba dva seruma — istovremeno
testiranje oba seruma

« Testiranje likvora/oCne vodice + seruma — uzorci uzeti
Isti dan i testirani isti dan



Skupljanje uzoraka, transport i obrada

Ostali uzorci

* Duodenalni sok

e Sputum

« Bioptati

e Punktati

 Amnionska tekucina

» Uzorci urogenitalnog sustava



Reagensi, mediji i bojenja

Kultivacija — ograniceno primjenljiva u parazitologiji
Mikroskopija - nezamjenjiva

Nativni preparat — zivi organizam

Priprema, bojenje preparata, Cuvanje — reagensi, medij,
boje

Laboratorij — odabir, dobra laboratorijska praksa, trziste
Toksicnost (formalin, zivini spojevi, fenol, ksilen)



Reagensi, mediji i bojenja

Formalin

. Cesta upotreba (€uvanje, za koncentracijske metode)
« Dobro cuva morfologiju jaja, liCinki, cisti, oocisti i spora
« Dugo Cuvanje moguce

« 5% protisti, 10% jaja

Rcp (10%)

 Formaldehid 37-40% .................. 100 ml

* 0,85% NaCL ili destilirana voda.. 900 ml



Reagensi, mediji i bojenja

Puferirani formaldehid

« Za dugotrajno spremanje i Cuvanje morfologije
organizama

« Sadrzi fosfatne soli natrija i kalija

 Rcp
« NazZ2HPOA4...........c.ceiil. 6.19
« KH2PO......c.iovi 0,15 ¢

« 0,8gad 1L 10% ili 5% formalina



Reagensi, mediji i bojenja

Merthiolate-jod-formalin (MIF)

* Fiksacija

 Bojenje

* Dvije otopine — svjeza otopina
« Komercijalno dostupan



Reagensi, mediji i bojenja

PVA

« Adheziv — omogucuje stolici da prione za predmetno stakalce — izrada
preparata

Schaudinn otopina/fiksativ

e Sadrzi zivu, izbjegava se

Sodium acetate-acetic acid-formalin (SAF)

* Fiksativ, ne sadrzi Zivu

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

* Rcp

Natrij acetat...........cccooiiiiii e 1,59
Ledena octena kiselina........................ 2.0 ml
Formaldehid (37-40%)........ccccvvvennnnnnnn. 4.0 mi

Destilirana voda..........ccoovvoiviiiiiiiieinnn, 92.0 ml



Reagensi, mediji i bojenja

Otopina joda
* Priprema preparata — dodatak nativhom preparatu,
koncentracijske metode

* Nespecificna boja, diferencija parazita od okolnih
struktura (ciste, jaja i liCinke zadrzavaju boju i postaju
svjetlo smedi)

« Na tamnom, ograniCen rok trajanja (posvijetli stajanjem)

 Rcp — 1 kap na stakalce s fecesom, lagano pomjesati,
pokrovnica



Reagensi, mediji i bojenja

Acid fast stain

* Cryptosporidium, Isospora,
Cyclospora

Modificirana Ziehel Neelsen
metoda

» “Deblji preparat”, susenje

« Metanol fiksacija -1 min

« Karbol fuksin — 15-20 min

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

* Metilensko modrilo — 3 min

* Ispiranje vodom




Reagensi, mediji i bojenja

Acid fast stain

Kinyoun

« 1-2 kapi uzorka stolice

« Susenje, fiksacija
metanolom 1 min

« Karbol fuksin 5 min

« 50% etanol ispiranje, voda

« H2S04 1% 2 min

* Metilensko modrilo 1 min

 |spiranje voda




Reagensi, mediji i bojenja

Bojenje krvno tkivnih preparata

Malarija, mikrofilarije, Leishmania,
babesia, Trypanosoma

« Giemsa, Wright
« Giemsa ne sadrzi fiksativ

« (Giemsa superiornija za gustu
kap

Postupak — krvni razmaz

- Metanol — 1 min

- Otopina Giemse -30-45 min
- Ispiranje vodom



Reagensi, mediji i bojenja

Bojenje krvno tkivnih preparata
« Bojenje hematoksilinom (Delafield)
« Mikrofilarije — bolje prikazuje detalje ovojnice

© CDC



Reagensi, mediji i bojenja

Zeljezni hematoksilin

Trikrom bojenje

« Za protiste probavnog sustava
Modificirani trikrom

« Za mikrosporidije

Yl



Reagensi, mediji i bojenja

Mediji

* Acanthamoeba

* Naegleria

 Amebe probavnog sustava
* Trichomonas
 Leishmania
 Trypanosoma



Algoritmi za detekciju i identifikaciju parazita
DijagnostiCke metode u parazitologiji



Algoritmi za detekciju i identifikaciju parazita
DijagnostiCke metode u parazitologiji

» DijagnostiCke metode

Direktne Indirektne

« Makroskopija « Serologija
* Mikroskopija

« Kultivacija

« Detekcija antigena

* Molekularna dijagnostika






49



50



51



AN
(e}




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
DijagnostiCke metode u parazitologiji

Mikroskopija i danas najCesce
upotrebljavanija dijagnostiCka
metoda u parazitologiji — znanje
| vjestine laboratorijskog osoblja




PIXSELL

Algoritmi za detekciju i identifikaciju parazita
DijagnostiCke metode u parazitologiji

STRANI RADNICI U HRVATSKOJ

le za irad prema ijavitelj Djelatnosti za koje je izdano

najvise dozvola

ccccc e
—
el

Mikroskopija i danas najCesce
upotrebljavanija dijagnosticka
metoda u parazitologiji — znanje
| vjestine laboratorijskog osoblja
|lzazov

-putovanja (sluzbena, turisticka)
-imunodeficijentni pacijenti — Siri
dijapazon parazitarninh
organizama

-migracije radnika, migranata



Parazitoloske pretrage stolice

Mikroskopija - nativni preparat

« Skrining

* Procjena gustoCe parazita,
pokretljivost parazita

« Svjeza stolica, ne iz frizidera,
stigla u laboratoriju u
adekvatnom vremenu

* Nativni preparat posebno vazan
za proljevaste stolice

« 1001400 suho povecanje
mikroskopa

* Rezultat — preliminaran



Parazitoloske pretrage stolice

Mikroskopija — koncentracijske metode

Sedimentacijske i flotacijske

Odvajanje fekalnih elemenata od parazita
Sedimentacijske — preparat sadrzi vise debrisa
Flotacijske — teza jajasca i liCinke ne isplivaju na
povrsinu, parazitarni elementi infektivni

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



Parazitoloske pretrage stolice

Mikroskopija — MIFC (Merthiolate-lodine-Formaldehyde-Concentration)
Najjednostavnija metoda za izvodenje

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

Formaldehid 25,0 ml

Glicerin 5,0 ml
Destilirana voda 250,0 ml

. LUGOLOVA OTOPINA ( OTOPINA II')
lodum resublimatum 5.0¢

Kalii iodatum (KJ) 10,0 g
Destilirana voda 100,0 ml

Otopine Cuvati u smedoj staklenoj boci sa Cepom.
Rok trajanja do 1 godine.

+ Eter ili etil acetat



Parazitoloske pretrage stolice

MIF OTOPINA

. Pred samu upotrebu izmijeSa se 7,0 ml. otopine | i 0,5 ml otopine |l po
jednoj stolici

Postupak:

. 1-1,5 g svjeze stolice (veliCine zrna graska) izmijeSati - homogenizirati
sa 7 ml MIF otopine u prikladnoj posudici

. Dobivenu mjesavinu procijediti kroz jedan sloj gaze u koni¢nu epruvetu

. Dodati u epruvetu 2,0 ml. etera ( ili etil acetata ), zatvoriti epruvetu
gumenim ¢epom i snazno protresti

. OdcCepiti epruvetu i ostaviti da odstoji 2 - 3 minute

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

. Poslije centrifugiranja mjeSavina u epruveti se razdvoji na Cetiri sloja

(eter na povrsini, sloj detritusa, sloj MIF-a, sediment)



Parazitoloske pretrage stolice

Osloboditi gusti sloj detritusa od stijenki epruvete
kruznim pokretom metalnog ili staklenog stapica.

Brzo ali oprezno dekantirati.

Preostali sediment pomijesati sa malo tekucCine koja se
nacijedila po stijenki epruvete nakon dekantacije.
Jednu kap sedimenta pomocu pipete prenijeti na
predmetno stakalce i staviti pokrovno stakalce veliCine
20 X 20 mm.

Mikroskopirati cijeli preparat pod poveCanjem objektiva
40x.



Komercijalni fekalni koncentratori




Advantages

*Enhanced Biosafety: Being enclosed, one-tube systems, they drastically minimize
user exposure to infectious fecal matter and reduced odor

*Reduced Risk from Reagents: These kits often allow the use of safer, less
flammable, or "solvent-free" alternatives to the traditional, dangerous, diethyl ether
used in manual methods

Efficiency and Speed: They simplify the process of filtration and sedimentation,
reducing labor-intensive steps and technical errors

*High Diagnostic Accuracy: Studies 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 Kato-Katz method

*Ease of Use: They are often preferred for field studies and in remote laboratories
because they are simple, self-contained, and facilitate quick testing



Disadvantages

*Cost: As disposable, single-use kits, they are significantly more expensive than
conventional "homemade" concentration methods

*Variable Sensitivity: While usually good, some studies suggest that in low-intensity
infections, some commercial kits might exhibit lower sensitivity compared to formal-ethyl
acetate sedimentation

*Potential for Lower Recovery Rates: In some studies, commercial systems—particularly
"solvent-free" kits—have shown lower efficiency in recovering certain ova (e.g., Taenia
spp.) compared to traditional methods

*Sediment Size: Some users report that solvent-free, commercial products can produce a
larger amount of debris in the final sediment compared to original solvent-based methods
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Diagnostics for the future

Gesellschaft fur Medizin- und Labortechnik mbH
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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.



Komercijalni koncentrator | Konvencionalna
metoda

Sigurnost

Rad
Cijena

Efikasnost

Visoka (zatvoreni sustav)

Niski (single use)
Visa

Visoka

Niska
(otvoreni sustav,
aerosol)

Visoki (rucni)
Niza
Visoka



Odabir?

eYour budget and volume of samples
eAvailable safety equipment
*The primary types of parasites you need to detect



Parazitoloske pretrage stolice

Mikroskopija — trajno obojeni
preparati

e Trikrom

. Zeljezo-hematoksilin

* Dozvoljavaju pregled i
uocCavanje detalja B
morfologije parazita pod
Imerzijskim povecanje

« Trebalo bi pregledati
minimum 300 vidnih polja

« Konacna determinacija : 0

parazita




Parazitoloske pretrage stolice

“Acid fast bojenje”

* Probavne kokcidije

« 300 imerzijskih vidnih polja
Modificirani trikrom

* Mikrosporidije




Parazitoloske pretrage stolice

Interpretacija rezultata

Preporuka: izdavanje nalaza svih parazita, kao |
izdavanje nalaza apatogenih organizama

Praksa nije ujednacena!!!



Parazitoloske pretrage stolice

Detekcija antigena

« EIA,
iImunokromatografska
metoda, DFA

« (. lamblia

« E. histolytica/dispar; E
histolytica

« Cryptosporidium sp.

* Pojedinacni, kombinirani
testovi, kazete
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Parazitoloske pretrage stolice

Koprokultura

 Diferencijacija infekcija parazitom Ancylostoma,
Strongyloides, Trichostrongylus



Parazitoloske pretrage stolice

Strongyloides Ancylostoma
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Parazitoloske pretrage stolice

Koprokultura

 Diferencijacija infekcija parazitom Ancylostoma,
Strongyloides, Trichostrongylus

e Kultura na agaru
 Baermanova metoda
« Harada Mori filter papir metoda






BAERMANN
TECHNIQUE

Glass Funnel

— Seive

Fresh Feces

EEEEEEEEEEEEEEEEEEEE



Baermannova metoda radi na principu aktivne migracije zivih larva iz
uzorka stolice u mlaku vodu, u kojoj one zbog nemogucnosti plivanja tonu
na dno. Ova je metoda zlatni standard u parazitologiji za detekciju parazita
Strongyloides stercoralis jer omogucuje prikupljanje Cistih i neostecenih
larva bez upotrebe agresivnih kemikalija koje bi ih mogle deformirat
koristi kombinaciju topline, vlage i gravitacije kako bi potaknuo zive
parazite da sami izadu iz stolice. Larve prolaze kroz gazu u mlaku vodu,
gube sposobnost odrzavanja na vodi i taloZe se na dnu aparata, odakle se
jednostavno uzimaju za mikroskopsku dijagnostiku



Stool
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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

>
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+ 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.



Harada-Mori metoda je jednostavna i jeftina
aboratorijska tehnika uzgoja (kulture) koja se
coristi za otkrivanje i koncentraciju licinki
parazita u stolici, prvenstveno za Strongyloides
stercoralis




Nanosenje uzorka: Oko 0,5 do 1 gram svjeze stolice razmaze se po sredini uske trake filter
papira. Krajevi papira ostavljaju se Cistima

Postavljanje u epruvetu: Filter papir se umece u epruvetu u kojoj se nalazi nekoliko mililitara
destilirane ili obi¢ne vode

Kontakt s vodom: Papir se postavlja tako da njegov donji, suzeni dio dodiruje dno i uronjen je
u vodu. Vrlo je vazno da sami razmaz stolice bude iznad razine vode (oko 1-2 cm) kako se
stolica ne bi odmah isprala i zamutila tekucinu

Kapilarni ucinak: Filter papir upija vodu prema gore. Na taj nacCin razmaz stolice stalno ostaje
vlazan, Sto stvara idealne uvjete za prezivljavanje i razvoj parazita

Inkubacija: Epruveta se zatvara (uz minimalan dotok zraka) i ostavlja na sobnoj temperaturi
(oko 25-28 °C) kroz 7 do 10 dana

Migracija licinki: Bududi da licinke Strongyloides stercoralis u stolici traze vodu i vlagu, one
migriraju s filter papira prema dolje u vodu na dnu epruvete

Pregled pod mikroskopom: Nakon zavrsetka inkubacije, pipetom se uzima sediment
(tekucina s dna epruvete) i promatra se pod mikroskopom. Ako je infekcija prisutna, u Cistoj
vodi jasno se vide Zive, pokretne licinke



Pretrage na Enterobius

Perianalni otisak ljepljivom trakom

Prije kupanja, najbolje rano ujutro
Preporuca se minimum 3, optimum 6 otisaka
Analni bris
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Parazitoloske pretrage urogenitalnin
uzoraka

Trichomonas vaginalis
Schistosoma haematobium
Mikrosporidije

Mikrofilarije



Parazitoloske pretrage urogenitalnin
uzoraka

Trichomonas vaginalis

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

Nativni preparat

Pregledati preparat Sto prije

Problem: leukociti

Detekcija antigena — IC test

Kultivacija — Diamonds, In Pouch (3-7 dana)
PCR

Schistosoma haematobium

Uzorak terminalni urin- tijekom mokrenja, kontrakcije mjehura
istiskuju jajasca koja su se nakupila u sluznici i stijenci. Zato se
najveca koncentracija jajasaca izbacuje u samom zavrsetku mikcije



Parazitoloske pretrage krvi

Direktna dijagnostika

* Plasmodium

« Babesia

* Trypanosoma

 Leishmania

» Mikrofilarije

* Svjeza krv bez antikoagulansa
« Krv sa antikoagulanosm (EDTA)

* Preferirana metoda bojenja Giemsa — nedostatak
bojenje ovojnica kod mikrofilarija

« QOprez kod rada s potencijalno visoko infektivnim
uzorkom!!!



Parazitoloske pretrage krvi

Krvni razmaz i gusta kap
» Gusta kap — veca koliCina krvi, ve€a osjetljivost
* Krvni razmaz — konaCna determinacija krvnog parazita

« Malarija- sumnja — ako je prvi set negativan — uzimanje uzoraka
svakih 6-8 sati

* Preparati — idealno priprema unutar 1 sata od uzimanja krvi
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) ©000 0 Y0H0qs
0" o ov¢



Uzorak

Uzimanje kapilarne krvi iz jagodice prsta, uske, pete —
trenutna izrada guste kapi ili razmaza, antigenski test

Uzimanje venske krvi u epruvetu s EDTA
(preparati, serologija, molekularna)

Heparin — moze uzrokovati promjenu morfologije parazita

Hitni transport u laboratorij —priprema razmaza i guste kapi
unutar 1 sat od uzimanja- razvoj seksualnih oblika parazita,
gubitak granulacija



Uzorak

e Jedan set —krvni razmaz + gusta kap — dovoljan u vecini
slucajeva

* Preporuka medunarodnih tijela za dijagnostiku malarije —
optimalno 2 razmaza i 2 guste kapi

e Kada uzimati?

Clinical and laboratory standards institute -Svakih 6-8 sati unutar
3 dana dok se ne iskljuci malarija

CDC — svakih 12 do 24 sata unutar 3 dana

Krv se moze drzati u hladnjaku duze vrijeme za molekularnu
dijagnostiku



Krvni razmaz i gusta kap
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lzrada

‘\\; ® \ ® © * Kolicine krvi
e

Krvni razmaz 1- 3 mikrolitra

— Gusta kap 3-5 mikrolitra
* Pipeta
e Kap iz prsta 50 mikrolitra




lzrada

i

Krvni razmaz fiksacija
alkoholom- 1 minuta

Gusta kap — NE fiksira se
Gusta kap 10-20 puta
osjetljivija od krvnog
razmaza -10-50 parazita po

mikrolitru krvi (0.0002-
0,001 % parazitemija)

Gusta kap -primarna
skreening metoda



lzrada

* NajcesSca greska koristenje previse krvi
 1,5-cm promjer — gustoca da se kroz
gustu kap mogu citati novine

e SusSenje- stavljanje u digestor s protokom
zraka

* Bojenje preparata— s otopinom Giemsa pH

7,2-7,4
Na2HPO4 lgr
KH2PO4 0.7 gr
Destilirana voda 1000 ml
Razrjedenje 1:10/20 — 1-2 kapi Giemse na 1 ml
vode

Trajanje 20 do 45 minuta
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Plasmodium falciparum

e

Gametocytes of P. falciparum

4

7

Plasmodium vivax




Incorrect oH Incorrect time (over staining)

Plasmodium vivax — 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

Skrining na povecanju od
100X

Imerzija — 1000 X
Imerzijsko ulje

Okrenuti na pravu stranu!

Pregledati 200 do 300
imerzijskih vidnih polja do
izdavanja negativnog
razmaza




T e
et ALMAAREFA COLLEGE

Blood smear under microscope
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Molekularna dijagnostika

Sve vise ulazi u rutinu

Osjetljivost i specificnost uglavnom visoka
Tipizacija

Skuplja

Klasicni i real time PCR

Single ili multiplex

In house metodologija — nuzna standardizacija
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



Seroloska dijagnostika

Indirektna
Brojne metode

Epidemioloska potreba,
dokaz akutne infekcije

Problemi: krizne
reakcije, razlikovanje
akutne od prosle
infekcije,
imunodeficijentni
pacijent, novorodencCe

Western blot testovi

Prestained MW

recombinant
standards

(kDa)
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Antibody kinectics during toxoplasmosis infection

Contamination




Ostale metode — intradermalni test

* U nedostatku adekvatnog
seroloskog testa — intradermalni
test

e Casoni test za hidatidnu bolest
e Otkriva stani¢nu imunost

Crudit: Snith Collection'Cado
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Artificial intelligence-powered microscopy: Transforming
the landscape of parasitology
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Key Advantages:

* High Sensitivity and Accuracy: often exceeds human
performance in identifying parasites, especially in light-
intensity infections

* Reduced Lab Workload & Fatigue: Al acts as an untiring
screening tool, filtering out negative samples and reducing the
manual burden on laboratory technicians.

* Fast Diagnostics: Automated systems can rapidly process large
numbers of imagesStandardization: Al provides consistent,
objective evaluations, reducing the variability associated with
the skill level of human operators

* Improved Access in Remote Settings: Portable, smartphone-
based, or low-power Al microscopy tools allow for diagnosis in
resource-limited, remote areas



Key Disadvantages:

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

* High Initial Implementation Costs: Setting up can be costly

* Distinguishing Non-Pathogenic Organisms: Al can sometimes
mistake non-pathogenic protozoa or artifacts for parasites

* Requirement for Expert Verification: Despite high sensitivity,
expert-verified Al often still out-performs fully autonomous Al,
meaning human experts are still necessary, particularly for
tricky cases or to avoid out-of-focus errors



DIAGNOSIS OF FECAL PARASITIC STAGES

Principle of diagnosis of Fecal parasitic stages
FECAL PROTOZOA:- Diagnostic Stages & Pictorial Key

- Challenges in the identification of fecal parasites

Ayman A. El—Badry, MBBS, M.Sc, M.D.

Prof. and Clinical consultant of Medical Parasitology (Clinical Microbiology)
Ex-Head of Lab of Molecular Medical Parasitology (LMMP)
Ex-Head of Diagnostic and Research Unit of Parasitic Diseases (DRUP)

- Medical Parasitology Dept., kasr Al-Ainy School of Medicine, Cairo University, Cairo, Egypt.

- Department of Microbiology, College of Medicine & King Fahad Hospital of the University,
Imam Abdulrahman Bin Faisal University, Dammam, Saudi Arabia.
aelbadrv@kasralainv.edu.eg aaelbadry(@iau.edu.sa - Website: www.profelbadry.com
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Outlines

I. Case base studies of common fecal protozoa

II. Pictorial key for identification of fecal protozoa
II1. Spot diagnosis of fecal protozoa

IV. Successful identification of fecal protozoa

V. Fecal testing options & workflow chart

VI. Al in the diagnosis of fecal protozoa

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

Ayman A. El-Badry



Diagnosis of Human Parasitic Infections (PI) = Diagnostic Parasitology

Diagnosis: (Latin) Reach THROUGH KNOWLEDGE
Dia = through & Gnosis = “yOUu SHOULD HAVETHE KNOWLEDGE TO REACH
knowledge ?
: [ ] [ ] [ ] [ ] [ ] [ ) [ ]
2| Without diagnostics, medicine is blind (/ZS
o
<
Q.
&| We (para/lab/microbiologists) are the eyes that can see,
@)
£ But NOT SEEN
o
gn Diagnosis of parasitic infections in humans
8 is - Challenging,
= - Interesting, and
- Fun.
includes

emt is(are) the diagnostic approach for diagnosing PI?



Principles for Successful Microscopic Identification

20 30 4:yep;Ece I::;es I. Measurement |Size (microscope calibration by ocular and stage micrometry) &
I i) o
‘ ‘ ‘ ‘ ‘ “ ‘ II. Movement - Protozoa trophozoites (fresh, unpreserved specimens) &
calibmﬁc}slide lines $\
I11. Shape, S
N Spegjpl features, 8
Col%r, 2
Conlgents (Internal structure(s) & Nuclear pattern) gﬂ
[«
IV. Stains >/ Intgpnal structure(s) & Nuclear pattern 5
h
O

Successful Micrdscopic Identification depends upon:

Collecting satisfactory sp@cimens.

Proper preparation and rgdintenance of reagents.

Correct performance of techniques.

B Thorough examination of preparations.
Size is one of the most iImportant and a major diagnostic feature ( A must)

Exact size of a microorganism ONLY determined by calibrated microscope (micrometer) — it is an essential tool in diagnostic parasitology



The Eyes Don’t See
What the Mind Doesn’t Know

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

Ayman El-Badry



Diagnosis of Human Pls

I. Clinical diagnosis “Provisional diagnosis !” 1 B History (Age, gender, residency, occupation, previous infection, family.. .)/Travel-moved
< . . 3 . . .
2. Complain (Symptoms)/Clinical examinations (signs)

= I1. Investigations “Confirm diagnosis = Evidence”

&)

§ m 1. Imaging (Diagnostic imaging)

=l

% ]iii'[ 2. Laboratory investigations (Lab diagnosis)
. 5 ~ ;é 1.Visualize ParaSIte (Direct from specimen or after + Culture/animal inoculation)

é ,g Microscopy = Etiological/ Morphological diagnosis

g

%ﬂ % @ * ii. Detect parasite-Ag OR Host-Ab/sT-lymphocytes - Fosinophilia (C5C = complete blood coun) [ a

'5 © ‘ ; - Immuno-diagnosis
iii. Detect parasite-nucleic acid (NA) "4 Hbridiation/Nast 4 .
Mol. § Molecular diagnosis

+ Special tests + /Proteomics

Diagnostic parasitology (Lab): Detection of parasite stage(s)/ product(s) in clinical specimens using laboratory procedures.




Case |

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

Is it normal to have mucus in stool in healthy individuals?



At the microbiology lab the stool specimen was processed.

The figure shows stool smear under the microscope by Direct Wet mount
A ~ pe

- 3 . >
What is your diagnosis? ) Charcot-Leyden

Based on which criteria? \crystals & _ . 4
\ | k »

[

) Hexagonal bip‘};{ramidal;'\fals

d



At the microbiology lab the stool specimen was processed.

The figure shows stool smear under the microscope by Direct Wet mount
P 4TI DAY
What is your diagnosis? Based on which 5

Charcat-T evden

Concentrated faecal smear under the microscope by Wet mount

\\ = -
g ¢V hat is your diagnosis? Based on which ; =
g e :
8. s t@ BipBedical 29 G}
> o ; B
2 S 16 pin diameter . . vesicular = bull’s eye
2 C Brown (iodine) \ ' nucleus
é C 2 nuclei (vesicular) [= small Nucleolus](Small + Central) ¥y ocha
0 +Peripheral chromatin (Fine + evenly distributed) 3
a -Diffuse glycogen vacuole (? 16 win D
L) .
- .

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

Principles for Successful Microscopic Identification l6 pinD




What is the next standard microscopic procedure?

When examining the permanently stained faecal smear,

the following images are seen under the microscope

What is your diagnosis? Why do we have both
Based on which criteria? trophozoite & cysts What is the
2 value of
< 2 @esmular) nuclei .
Trichrome
(permanent)
.# stalnlng.
. N
e ’ leflqse va ;
% '}vesicular) n Charcot-Leyden crystal .
14 16‘%
Entamoeba Entamoeba Cyst

rep &R d“"Entamoeba histolytica trophozoites and cysts."



Identify the following 2 organisms?
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What is the difference?




Temporarily Buffered methylene blue (BMB) stained wet mount Stains only amoeba Trophozoite:
» Cytoplasm stains light blue
> Nucleus & Inclusions (e.g. ingested RBCs or yeast cells) stain Dark Blue

Does not stain amoeba cysts or flagellate trophozoites or cysts.



How many Entamoebae can inhabit human intestine?

Entamoeba contains many species,
Six of which reside in the lumen of human large intestine
{'E. histolytica
"E.dispar (twin)
"E. moshkovskii (twin) (Entamoeba bangladeshi)
"E.hartmanni (little brother)
{'E.coli (big sister)
®E.polecki

E.histolytica complex (E.histolytica/E.dispar) ?

E.histolytica complex has THREE indistinguishable forms; two
nonpathogenic forms, E. dispar & E. moshkovskii and
pathogenic form, E.histolytica which are morphologically
indistinguishable from pathogenic E. histolytica species.

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



How many Entamoebae can inhabit human intestine?

Entamoeba contains many species,
Six of which reside in the lumen of human large intestine
{ ®E. histolytica
"E.dispar (twin)
"E. moshkovskii (twin) (Entamoeba bangladeshi)
"E.hartmanni (little brother)
{'E.coh’ (big sister)
®E.polecki

Why the identified organism is not E.hartmanni?

E.H complex: trophozoites >12um & the cysts >10um.
Organisms that measure below these measurements should be

identified as E. hartmanni [5-10 um (usual range, 6-8 um)].

Practice tip.
Cysts tend to shrink - "halo"



How many Entamoebae can inhabit human intestine?

Entamoeba contains many species,
Six of which reside in the lumen of human large intestine

®E. histolytica
"E.dispar (twin)
"E. moshkovskii (twin) (Entamoeba bangladeshi)

" F hartmanni (little brother)
" E.coli (big sister)
®E.polecki

Why the identified organism is not E.coli?

In vesicular nucleus: chromatin irregularly stained; karyosome eccentric

Trophozoites are often mistaken for E.histolytica due to their overlap in size [10-35
um (usual range, 15-25 um)].
The cysts are distinguished by noticing the 5-8 nuclei found in the mature form.



How many Entamoebae can inhabit human intestine?

Entamoeba contains many species,

Six of which reside in the human intestinal lumen
®E. histolytica
®E.dispar
®E. moshkovskii (Entamoeba bangladeshi)
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Others amoebae & intestinal protozoa in addition to pseudoparasites (artifacts)

s F.hartmanni
s E. coli

®E.polecki

are morphologically different but sometimes there is morphological overlap with

AMEBAE

. .
E . h 1sto 1 tica Enamoeba | Emamocba | Enamoeba | Eniamoeba | Endoiimax | lodamacba | Dieniamoeba
histolyrica hartmanni coli polecki! nana ‘biirschlii fragilis

* Endolimax nana
* Jodamoeba butschili

5| 8D ’é

Trophozoite

* Blastocystis spp. o | @ Your
yStis spp @ &

Adapted from Brooke and Melvin, 1964

* Dientamoeba fragilis

E.histolytica is Over—Diagnosed & Over-treated




What are other diagnostic option for giardiasis?

Detect — Entamoeba histolytica complex antigen (IAs), or
- Entamoeba histolytica DNA (PCR)

Entamoeba Faecal Immunoassays (Faecal IAs)

-Enzyme/florescent immunoassay (Screening).

- Rapid immunochromatographic (ICT) assay [cartilage/ casset]

Detects Entamoeba antigen.

Also available to detect antigens of Giardia & Cryptosporidium OR
Entamoeba, Giardia & Cryptosporidium.

Quick & easy to perform and no special equipment is needed.
- Borderline positives & Questionable negative results,

require further confirmed by additional testing.

Entameoba Faecal DNA (Faecal PCR)

Confirm diagnosis & differentiate Entamoeba histolytica Complex Species

Ayman A G Budiy



E.histolytica, What is the problem

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

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

Over—Diagnosis + Over-Medication
A Need for Molecular Diagnosis



CASE |l

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.



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

Figure show what was detected in stool smear under the

microscope (unstained faecal smear)

What is your diagnosis?
Based on which criteria?

http: //www atlas-protozoa.com/gallery.php?SOT CAP=ARTE#0
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At the microbiology lab the stool specimen
was processed direct wet mount.

Figure show what was detected in stool smear under the

microscope (unstained faecal smear)

What is your diagnosis? ) PR « AL 3
Based on which criteria? 2y 4 e
. ‘\ \ -
S pyriform ) 4 A ' o
S 5-10x10-20 (7-14) um s ‘m T
-2 nuclei/_ > W e .
C . . ooy -
C -2 sucking discs T ™ A
- Flagella L
Axostyle . W
comma-shaped parabasal bodies (Not seen in ! ‘\ N
R

unstained trophozite)
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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

¥

Usyb (g gas il Aol deols
ABDULRAHMAN BIN FAISAL UNIVERSITY

At the microbiology lab the stool spec'imn'\én”
was processed direct wet mount.

Figure show what was detected in stool smear under the

microscope (Iodine stained faecal smear)

What is your diagnosis? \
Based on which criteria?

Oval (ellipsoid)
7-10x11-14 (8-12) um

- 4(mature)/ 2(immature) nuclei

A O »n wm

- Prominent longi udinal fibers =

filaments:  S-shaped  (longi

located)

remnants of r ) ﬂagella &

comma shaped parabasal bodies (maybe seen)

Axonemes = Axostyle (maybe seen)

CDC
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What is the next standard microscopic procedure?
(work flow chart for processing of stool for microscopic examination)

When examining the permanently stained faecal smear,

the following images are seen under the microscope
What is your diagnosis?
Based on Which criteria?

5 L
( & L RN .
WL e Axostyle

A s

b e %N
. 4 . »

% - =
" tow

Giardia trophozoite

Giardia 2 trophozoites

http: //www atlas-protozoa.com/gallery.php?SOT CAP=ARTE#0
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. www.CDC.com Case # 419‘ > www.CDC.com Case # 419
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L

— http://www.cdc  case 44

Figure C
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Giardia Faecal Immunoassays (Faecal IAs)

-Enzyme/florescent immunoassay (Screening).

- Rapid immunochromatographic (ICT) assay [cartilage/ casset]

Detects Giardia antigen.

Also available to detect antigens of Giardia & Cryptosporidium OR
Entamoeba, Giardia & Cryptosporidium.

Quick & easy to perform and no special equipment is needed.
- Borderline positives & Questionable negative results,
require further confirmed by additional testing.

Giardia Faecal DNA (Faecal PCR)

Confirm diagnosis & also some detecet Giardia assemblage.

Ayman A G Budiy
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The key feature in Giardia is Axostyle

Other fecal parasites has axostyle: S -
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No discs zuncué”ei 1scs
Lot | pernes

[ One . TWO

Deviated axostyle Middle axostyle
No sucking discs 2 sucking discs
aXOStle 5 flagella 8 flagella
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Pictorial Key for Protozoa (OO) CyStS (Temporarily stain)

Rigid (Oo) Cyst Wall

Filaments inside

No filaments
v

Yes [«

Large up to 90% ‘ Small

Vacuole >

No No. of Nuclei

V/

+ 1-4 Nuclei + 1 Nucleus

Spindle

5
[/ m dividing forms can
L3 +  also be seen in
«‘,4 ‘91 stool specimens

Blastocystis sp. Todamoeba butschilii

No

Oval/ 1 Nucleus | > 2 nuclei
Spherical éL :
Lemon Shape Pear shaped 4 nucleiat 2 2-4 nuclei at
59u 4-7u pole 1 pole
5 : + parabasal
Retortamonas

Chilomastix mesnili  intestinalis Entromonas hominis

Resembles E. nana cyst. Fibrils Giardia intestinalis
or flagella are usually not seen

|Vesicular Nucleus |

| Yes —> # Nuclei

Large Endosome
Absent Peri. Chromatin

Nuclei paired at 2 poles
"Cross-eyed cyst”

Endolimax nana
gibbous appearance

By Ayman EL-Badny

Adapted and redrawn, WHO, 1991

1 Nucleus > 2 nuclei
Nucleus size ! .
chromatid bodies # NIYICIGI
Large Nucleus 1/3 + cysts e 2-4 nuclei eccentric Small Endosome central
Full of chromatoid bodies uneven <i Peri. Chromatin > even

N '

’:ﬁ@: h\fé E.histolytica precyst

E.polecki A

@0

E.histolytica/dispar>12p <E.hartmanni

R.H: Pig
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Pictorial Key for Protozoa Cysts [Rigid Wall]
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No filaments

Balantidium
coli

|Large up to 90%

Round to ovall

1

Contents
(permanent * Filaments
. * Axostyle
— stain) *#N.
ilulll\/ll LD A1ADiAuAC |
4

No. of Nuclei
|

Nucleus

> 2 nuclei
N No. of <_‘—> i - -
Nuclei - Granules/dots Nuclei | Lemon Shape Pear shaped | 4 nuclei at 4 nuclei at 1 pole
2-4 (up 10 6) peripheral 512/20 Ovoid with | Smallest |[6-9 relracive 2 poles +parabasal
inclusion bodies in the - H 4 sporozoites | 4 sporozoites granules Hyoline knob otant, 4@5-10 1 4=7 1
rim of cytoplasm end . - 6-8 u 8-16 u
10x13p SU M curved cytostomal ‘4
5-10/50p i Uad) fibril “shepherd's
. - W P X, crook”
@ @ *c i Chilomasti ili
h .
| 7 Cryptosporidiurﬁ sp. ' R 1lomastix mesnill petortamonas Entromonas
Iod b Unsporulated Sporulated Cel - intestinalis homini
odamoeba ;
. . . -yclospora Shadow outline of cytostome . hominis
Blastocystis sp. butschilii Cystoisospora belli - Sarcocystis sp. cay etanensn‘v " 1 fibrils above nucleus F lbrll\%i::llscuiailgn;gliesen - Giardi
. L . ) esicula
Other & dividing forms can also + trophozites Coccidian sporozoan stain well with MZN Resembles Chilomastix cyst. Resembles E. nana cyst. . 1(11: 1a .
be seen in stool specimens stain r Nucle intestinalis
Large Endosome No |< | Vesicular nucleus » YES \
No Peri. Chromatin (Kart Wheel)= i
— Enta b
1-4 l\iuclel paired at 2”poles 4 Nudlei at 1 pole No. of Nuclei
Cross-cyed cyst
— " s vl v . .
Contents >-9u | Eccentric || Small Endosome N central Even +—| Peri. Chromatin »| Uneven
'1\\{3%1019 Coarse Cytoplasm fine Central | ¢ Small Endosome »Eccentric
° 3 - =~ E
.y . 9-18 >12 2-4 Nuclei €— # Nuclei — 5.8 Nuclei
chromatin Endolimax nana =
gibbous appearance + cysts have h
Resembles Enteromonas 2-4 nuclei
: ;4 e_ ? baminis cyst.
P'w{ / g -Large Nucleus
B ' i E.histolyti
Adapted and redrawn, WHO, 1991 F,u“ of.chromat'md Istolytica . . . ..
(inclusion) bodies E.polecki precyst >12 u E.histolytica/dispar / moshkovskii
-R.H: Pig < 12 y E.hartmanni Ent ba coli
ntamoeba coli
Diagnostic Parasitology Home Page: https://www1.udel.edu/mls/dlehman/medt372/images.html https: / /www.clinmicronow.org/doi/book/10,1128/978 1683670438 MCM https://www.cde.gov/dpdx/. http://www.atlas-protozoa.com

[elel’2l%2


http://www.atlas-protozoa.com/
http://www.atlas-protozoa.com/
http://www.atlas-protozoa.com/
https://www.cdc.gov/dpdx/
https://www.clinmicronow.org/doi/book/10.1128/9781683670438.MCM
https://www.clinmicronow.org/doi/book/10.1128/9781683670438.MCM
https://www.clinmicronow.org/doi/book/10.1128/9781683670438.MCM
https://www.clinmicronow.org/doi/book/10.1128/9781683670438.MCM
https://www.clinmicronow.org/doi/book/10.1128/9781683670438.MCM
https://www1.udel.edu/mls/dlehman/medt372/index.html
https://www1.udel.edu/mls/dlehman/medt372/images.html
https://www1.udel.edu/mls/dlehman/medt372/images.html
https://www1.udel.edu/mls/dlehman/medt372/images.html
https://www1.udel.edu/mls/dlehman/medt372/images.html
https://www1.udel.edu/mls/dlehman/medt372/images.html

| Pictorial Key for common Protozoa trophozoites & cycsts |
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| Filments inside |
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UG Parasites Practical & Pictorial Key

Urine (U. discharge) Microscopy

v y— | v v
Trophozoite Egg Cyst - Hook larva
Motile Terminal SpineHydatid sand / hooks
Pear-shape S
Axostyle + 1 N. !,*' 20
2§l )
£, L4 ¢ \.1"Z.'g¢
Trichomonas \ Post.
' ' Respiratory
vaginalis b ) spiracles
iz oS Dipterous fly
Schistosoma ul'aiil\;ar
haematobium Echinococcus Myiasis

@ Enterobius
vermicuklari
s

D-gkaipéosus

asymmetrical

Enterobius
vermicularis

Immunodiagnosis of UG parasites

1. Antigen detection
(RDT Rapid diagnostic test)

I.Tichomonas Vaginalis RDT

II. Wuchereria bancrofti RDT

polyclonal Ab Mab
+ colloidal gold W bancrofti absorbent pad
= H
c
NOW
i atographic [ICT] card test | B
b
g W bancrofti Ag J

in iood (o]
using monoclonal antibody. X5 |

II1. Malaria RDT

2-band malaria
RDTs (P.v or P.f)

3-band malaria
RDTs (Pan, P.v,

P.f)

4-band malaria
RDTs (Pan, P.v,
P.f, P.m)

IV. Schistosoma RDT
Mention the principle & value of RDT

Ao

2. Serology (Antibodies detection)
Mention the role of serology in

diagnosing urogenital parasites.


https://www.wikiwand.com/en/Schistosoma
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Protozoi krvi i tkiva



Medicinsko znacajni krvno - tkivni protozoi

Plasmodium
Babesia
Toxoplasma
Acanthamoeba
Balamuthia
Naegleria
Leishmania
Trypanosoma



Medicinsko znacajni krvno - tkivni protozoi

Protisti tjelesnih supljina Krvno-tkivni protisti

e Vecina se prenosi
hematofagnim
clankonoscima

* Rijetko izazivaju ozbiljne * Bolesti dramati¢ne, mogu

smetnje imati smrtni ishod

* Filogenetski stariji
* Bolje prilagodeni



Malarija — Plasmodium

UzroCnik malarije

Jedna od najznacajnijih infektivnih bolesti danasnjice

WHO (2009) - endemska u 100 zemalja svijeta (40% ljudi, 2,5
milijarde ljudi izlozeno)

Godisnja incidencija- 300-400 mil.klinickih slucajeva

Godisnji mortalitet oko 0,5 mil.ljudi



Malarija — Plasmodium




Malarija — Plasmodium

Malarija putnika (turisti, radnici)
Malarija zracnih luka
Transfuzijska malarija

Malarija u i.v. korisnika droga



Malarija — Plasmodium

broj prijavljenih slu¢ajeva

—_
o
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malarija u RH

2003 2004
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2009




Malarija — Plasmodium

e Poznato oko 172 vrste
e Za Covjeka specificni

Plasmodium vivax
Plasmodium ovale
Plasmodium malariae
Plasmodium falciparum
Plasmodium knowlesi
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Malarija — Plasmodium

Inkubacija 7-35 dana

Klinicka slika - ovisna o vrsti plazmodija, imunom statusu bolesnika, dobi
opca slabost, mucnina, tresavica, visoka temperatura (kontinua,
intermitentna), znojenje, proljev

Anemija, cerebralna malarija, konvulzije, respiratorni distres, cirkulatorni
kolaps, zatajenje bubrega



Malaria tertiana

P.vivax i P.ovale

Inkubacija: 9-20 dana (rjede nekoliko tjedana do mjeseci)
Parazitemija: niska (max. 1-2 %)

Tijek: obicno benigan

Cesti relapsi (do 5 godina)- hipnozoiti



Malaria quartana

P.malariae

Inkubacija: 15-40 dana
Parazitemija: niska (max. 1%)

Tijek: obicno benigan

Ceste rekrudescence (do 30 godina)



Malaria tropica

P.falciparum

Inkubacija: 7-15 dana ili duze
Parazitemija: visoka (20% i vise)
Tijek:

- inicijalni simptomi jaCe naglaseni
- tezak tijek u neimunih osoba

- visok letalitet u nelijecenih
(50-60% u neimunih Europljana)



Malaria tropica

* Rekrudescenca rijetka, obicno unutar godine dana
 Moguce teske komplikacije:

cerebralna malarija, teska anemija, edem pluca i respiratorna
insuficijencija, bubrezna insuficijencija, cirkulatorni kolaps,
hemoragije, DIK, hiperpireksija



Malaria quotidiana — P. knowlesi

e UzrocCnik malarije u
dugorepih majmuna makaka
(Macaca fascicularis)

* Prije par godina prihvacen
kao “novi” uzroCnik malarije
u covjeka
(broj slucajeva, prijenos
covjek-komarac-Covjek)




Malaria quotidiana — P. knowlesi

1931. godina-Knowles-opis-majmun Macaca

1932. godina — eksperimentalno dokazano da moze uzrokovati
klinicki manifestnu bolest kod ljudi

Do 1955. godine — koristen kao pireticki agens za lijeCenje
sifilisa kod pacijenata s neurosifilisom



Malaria quotidiana — P. knowlesi

1965 — prvi sluCaj prirodno stecene P. knowlesi malarije Malezija
1971- drugi opisan slucaj prirodno stecene bolesti (Malezija)
2004 — povecani broj izvjes¢a o ovoj infekciji u jugo istocnoj Aziji
Molekularna djagnostika

Spremljeni serumi, preparati (1990 — P. knowlesi prisutan)

Do 70% slucajeva malarije u jugoistocnoj Aziji uzrokovano ovim parazitom
(Singh et al. Lancet, 2004. 369: 1017-1024



Malaria quotidiana — P. knowlesi
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Malaria quotidiana — P. knowlesi

e Zivot u eritrocitu — 24 sata
* Visoka parazitemija, klinicka slika
* Hipnozoiti nisu nadeni



Malarija - dijagnostika

Krvni razmaz i gusta kap
» Gusta kap — veca koliCina krvi, ve€a osjetljivost
* Krvni razmaz — konaCna determinacija krvnog parazita




Malarija - dijagnostika

Mikroskopija
VeliCina
Oblik eritrocita

Oblici - svi ili samo neki, nazubljeni eritrocit, plastican, forme
uz membranu, slusalice

Granulacije

Trfozoiti, ameboid
Merozoiti — broj, forma
Gametociti
Parazitemija



P. vivax

developing gametocyte female gametocyte male gametocyte



. ovale

woung ring older ring

trophozoite trophozoite woung schizont schizont marture schizont

female gametocyte male gametocyta




P. falciparum

marginal form ring form double dotted rings

ring form woung trophozoite trophozoite early schizont
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. malariae

ring form carly band form

carly schizont mature schizont female gametocyte male gametocyte
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P. knowlesi

Krvni razmaz i gusta kap
Rani trofozoit

Prsten ispunjava do 1/3 eritrocita
Ponekad vise prstenova u jednom eritrocitu
Dvostruki kromatin



P. knowlesi

Krvni razmaz i gusta kap
Kasni trofozoit

Zauzima ne vise od 2/3 eritrocita
Citoplazma kompaktna, ne ameboidna,

“poput vrpce”



P. knowlesi

Krvni razmaz i gusta kap
Sizonti

8-16 merozoita

Crni malaricni pigment
Rozeta Cesta



Malarija - dijagnostika

(¢) (¢) (&) (=)

32




-




DNA extraction

LAMP amplification/LAMP-MS detection
Blood Sample )

( S )
Mixing with

’ LAMP solution

Extracted DNA

Chelex-100 Solution

@ Mixing chelex-100
solution with sample

@ Boiling 100°C, (@ Filtering and adding @ LAMP reaction at
10min to LAMP solution

® LAMP reaction at ® LAMP-MS detection
62°C, 30min 62°C, 30min



Malarija - dijagnostika




Malarija terapija
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Babesia

Inficira brojne divlje i domace zivotinje

Krpelji

Mali (trofozoiti 1-2,5 um)— B. microti i B. gibsoni
Veliki (trofozoiti 2,5-5,0 um) — B. bovis i B. canis



Zi

votni ciklus
Nema egzoeritrocitnog oblika

Unutar eritrocita dioba dvojnom

diobom ne shizogonijom

Gametociti postoje no morfoloski

se ne mogu razlikovati od
trofozoita

Babesia

o2

merozoites

infect additional
erythrocytes

@O

%
a

multinucleated
sporoblast

kinetes invade the
salivary glands

P

,/)

kinete
& tick
2ygote genus Ixodes

sexual reproduction

»

ray bodies

|

transferred
sporozoites during feeding

A transferred to gut

4 # during feeding

gametogenesis

) @

f/ binary fission

sporozoites
invade erythrocytes

v’
sporozoites invade
erythrocyles

white-footed mouse
Peromyscus leucopus

gametocytes

Humans are dead-end hosts

Subsequent transmission that
eccurring from ticks feeding
on infected persons is rare

Human-to-human transmission
is possible through blood
transfusions

binary fission
asexual reproduction

s

merozoites

G._ ’»
¢

infect additional
arylhrocyles



Babesia

Klinicka slika
* Asimptomatska — fulminantna bolest

* Predisponirajuci Cimbenici — imunosupresija, splenektomija,
starija zivotna dob



Dijagnostika

Krvni razmaz

Mali trofozoiti
Ekstracelularni trofozoiti

Vise trofozoita u jednom
eritrocitu

Vakuole u trofozoitima
Tetrade

Serologija

PCR

Medscape® www.medscape.com

Source: Emerg Infect Dis © 2004 Centers for Disease Confrol and Prevention (CDC)

7



Medicinsko znacajni krvno - tkivni
protozoi

Plasmodium
Babesia
Toxoplasma
Acanthamoeba
Balamuthia
Naegleria
Leishmania
Trypanosoma



Toxoplasma gondii

Toxoplasma gondii

e JednostaniCni parazit iz
koljena kokcidija

e Tri morfoloSka oblika:
Oocista
Bradizoit
Tahizoit

e Tri klonalna genaotipa: I, I, Il
Za covjeka najznacajniji
genotip |




Povijest

1908. Nicolle i Manceaux — T. gondii merozoit - afriCki glodavac
Ctenodactylus gondii

1923. Janku — toksoplazmoza u 11 mjeseCnog dojenceta s
hidrocefalusom i mikroftalmijom

1937. Pinkerton — diseminirana toksoplazmoza sa smrtnim
ishodom u 22 godiSnjeg mladica

1942. Paige — opisan vertikalni prijenos bolesti

1948. Sabin i Feldman — Dye test

1970. Dubey — u potpunosti razjasnjen zivotni ciklus parazita
1981. opisan T. gondii encefalitis u AIDS pacijenta



Epidemiologija

Macrogamete
Bradyzoites
released
in intestine

Microgamete

Feline eats animal
e Antropozoonoza — bolest toplokrvnih gy
Zivotinja (ptice, sisavci) i Covjeka, zoitocysts

biljojeda, svejeda, mesojeda

Merozoites

In feline host
only (enteric phase)
Putevi prijenosa
Immature oocyst
passes with feces

w “’Mﬂ

SPOROGONY

e Konzumacija termicki nedovoljno
obradenog ili sirovog mesa, jaja,
mlijeka (kuhinjski pribor — nozevi,
daska za rezanje)

e Ingestija oocista iz okoliSa (geofagija,
zagadena voda, hrana, muhe,
Zohari) by eating meas

infected with

e Transplacentarni put prijenosa ‘ h o=

e Transfuzija krvi, transplantacija
organa

e Laboratorijski put prijenosa

Oocysts ingested
Bradyzoites directly

in zoitocyst
\ Human infected

Mature Oocyst

i —Sporocyst with
four sporozoites

Ingested by a variety
of nonfeline vertebrates

Sporozoites invade various tissues
(e, liver, brain) and develop into
tachyzoites and bradyzoites

(humans, cattle, sheep,
pigs, etc.)




Epidemiologija

Svijet
e 1/3 svjetske populacije inficirana

e Seroprevalenca - ovisi o geografskom podrucju i
prehrambenim navikama

Seroprevalenca u Zena generativne dobi:
e Skandinavija 11-28%

e SrediSnja Europa 37-58%

o Afrika 54-77%



Epidemiologija

Hrvatska

Seroprevalenca - Zene s podrucja grada Zagreba (1) -51%
-stanovnici grada Kutine (2) — 72,4%

Serumi 1464 zitelja Splitsko-dalmatinske zupanije u dobi od 2-84 godine
testirani su EIA metodom na prisustvo IgG protutijela na 7. gondii (3)

U 533 seruma (36,4%) nadena su protutijela na toksoplazmu

Serumi 502 Zene generativne dobi (16-45 godina) testirani su na prisustvo
protutijela na T. gondii (4)

U 146 (29,1%) Zena nadena su protutijela na toksoplazmu

1.Derkos-Mikuli¢ V. Prevalence of antobodies to T. gondii in parurients and nonpregnant women in a larger area of the city of
Zagreb. Acta Parasitol lugoslav 1974;5:67-72.

2.Konjevi¢ P. IzloZzenost kongenitalnoj toksoplazmozi na podrucju opcine Kutina (magistarski rad). Zagreb: Medicinski fakultet
SveuciliSta u Zagrebu; 1978. .

3. Tonki¢ M, Punda Poli¢ V, Sardeli¢ S, Capkun V. Ucestalost protutijela za T. gondii u populaciji Splitsko-dalmatinske Zupanije.
Lije€nicki vjesnik 2002;124:19-22.

4. Vilibi¢ Cavlek T, Ljubin Sternak S, Ban M, Kolari¢ B, Sviben M, Mlinari¢ Galinovi¢ G. Seroprevalence of TORCH infections in
women of childbearing age in Croatia. The Journal of Maternal-Fetal & Neonatal Medicine 2011;24:280-283.



Klinicka slika

Toksoplazmoza u:

Imunokompetentne osobe
Imunodeficijentne osobe
Okularna

U trudnodi

Kongenitalna




Klinicka slika

Toksoplazmoza u imunokompetentne osobe
e U 10-20% pacijenata simptomatska bolest

Toksoplazmoza u imunodeficijentne osobe
e Mortalitet 100%

Oc¢na toksoplazmoza

e Infekcija T. gondii jedan je od najCeScih uzroka uveitisa i
najcesci uzrok retinitisa u imunokompetentne osobe

e Posljedice: potpuni ili parcijalni gubitak vida, glaukom



Toksoplazmoza u trudnodi

Klinicka slika

NajCeSc¢e asimptomatska

Moguc¢ prijenos infekcije na plod
(neovisan o prisutnosti simptomatske
infekcije)

Rizik gotovo u potpunosti ogranicen
na trudnice koje su infekciju stekle
tijekom trajanja trudnoce

|znimke

-infekcija novim agresivnijim sojem
parazita kod kroni¢no inficiranih
trudnica

-infekcija imunodeficijentne trudnice -
reaktivacija parazita




Klinicka slika

Toksoplazmoza u trudnodi

Frequency Percentage of severe infections and

of transplacental stillborn infants among congenital infections

transmission -
of toxoplasma A “ Ll
and severity 2% trimester
of congenital m w
infection 3" trimester

Rate of transmission

Slika preuzeta: www.biomerieux.com/toxoplasmosis



Klinicka slika

Kongenitalna toksoplazmoza

Posljedice:

Smrt, korioretinitis, strabizam, sljepoca, epilepsija,
psihnomotorna i mentalna retardacija, anemija, zutica, osip,
petehije, encefalitis, pneumonitis, mikrocefalija, intrakranijske
kalcifikacije, hidrocefalus

Infekcija tijekom trudnoce — spontani pobacaj, mrtvorodenje,
prijevremeni porod



Dijagnostika

Direktna
e Mikroskopija
e Detekcija antigena

e Metode detekcije nukleinske
Kiseline

e Kultivacija
Indirektna

e SeroloSka dijagnostika
specificnih protutijela




Dijagnostika

Uzorci

Serum/krv

Likvor

Oc¢na vodica
Amnionska tekucina
Bioptati organa

Serum — spremanje do tjedan dana na +4°C ili kod duzeg spremanja na -20°C

Transport seruma na temperaturi okoline (put«1 tjedan; temperatura
okoline<30°C)

Ako je nuzna usporedba dva seruma — istovremeno testiranje oba seruma
Testiranje likvora/oCne vodice + seruma — uzorci uzeti isti dan i testirani isti dan
PCR — krv se uzima s antikoagulansom (transport +4°C)



Dijagnostika

Direktna dijagnostika — mikroskopija

e Tjelesne tekucCine (BAL, AT),
bioptati tkiva i organa,
heparinizirana krv, likvor

e Tekudéi uzorci — centrifugiranje
— sediment — metanol
(fiksacija) — bojenje po Giemsi

e Uzorci tkiva/organa — imprint
preparat — metanol (fiksacija) —
bojenje po Giemsi

e Elektronska mikroskopija




Dijagnostika

Direktna dijagnostika — detekcija antigena

e Uzorci — bioptati, kultura stanica

e DFA — koristi monoklonalna anti T. gondii protutijela obiljezena
fluorescein-isotio-cijanatom

e Imunoperoksidazna tehnika



Dijagnostika

Direktna dijagnostika — metoda
detekcije nukleinske kiseline

e PCR

e Dijagnostika kongenitalne
infekcije, encefalitisa, oCne
toksoplazmoze

e Komercijalni kitovi za sada nisu
dostupni

e Primer-B1 gen T. gondii

e PCR iz amnionske tekucine
-dijagnostika intrauterine
infekcije — izbjegavanje
invazivnih procedura po fetus

e PCR iz likvora, krvi, urina,
placente, fetalnog tkiva

e Osjetljivost -85 %, specificnost
100 %




Dijagnostika

Direktna dijagnostika — izolacija

e Na pokusnoj Zivotinji (miS) —
4 - 6 tjedana — serologija,
pregled mozga misa

e Na kulturi stanica (24 — 96
sati) — bojenje po Giemsi,
DFA



Dijagnostika

Seroloska dijagnostika

e NajCescCe se koristi u dijagnostici toksoplazmoze

e Sabin Feldman dye test — zlatni standard

e Na trzistu brojni komercijalni testovi
(aglutinacija, IFA, EIA, ELFA, ISAGA, WB)




Dijagnostika — seroloska
dijagnostika

Antibody kinectics during toxoplasmosis infection

Slika preuzeta: www.biomerieux.com/toxoplasmosis



SerolosSka dijagnostika — IgG protutijela

Dijagnostika

1-2 tjedna nakon infekcije

Najveca vrijednost 1-2 mjeseca
Prisutna u niskom titru Citavog zivota
Titar IgG protutijela izrazava se u IU/m|




SerolosSka dijagnostika — IgG protutijela

Dijagnostika

EIA (Enzyme linked immunosorbent assay)
ELFA (Enzyme linked fluorescent assay)

EIA / ELFA test aviditeta IgG protutijela

Niski, granicni, visoki aviditet

Visoki aviditet — infekcija “starija” od 4-6 mjeseci
Niski aviditet — infekcija “mlada” od 4-6 mjeseci

Bioloska varijabilnost !!! — visoki aviditet garancija “stare”
infekcije, niski aviditet upucuje na “mladu” infekciju




Dijagnostika

SerolosSka dijagnostika — IgM protutijela

e Par dana nakon infekcije
e Prisutni u serumu» godine dana

e Samo nalazom IgM protutijela NE MOZE se postaviti dijagnoza
akutne toksoplazmoze



Dijagnostika

SerolosSka dijagnostika — IgM protutijela

e IgM Immunosorbent Aglutination Assay (IgM ISAGA)
e Komercijalno dostupan

specifican
e \Vremenski i tehniCki zahtjevan



Dijagnostika

Seroloska dijagnostika — IgA protutijela

Dinamika kao i IgM protutijela

Komercijalno dostupan kit (EIA, ISAGA)

Prednost — veca osjetljivost

Dijagnostika akutne i kongenitalne toksoplazmoze



Leishmania

e Hemoflagelat

e Vektor-nevid iz roda Phlebotomus
(Stari svijet),Lutzomyia (Novi svijet)

e Antropozoonoza




Sandfly Stages Human Stages

@ Sandfiy takes a blood meal Promastigotes are
(ingects. promastigote stage e phagocytized by

it the skin) /
Divide in midgut and /ﬁv ’ macrophages

migrate to proboscis

inlo amastigotes inside
macrophages A

Amastigotes transform into
[P promastigote stage in midgut

Amastigotes multiply in cells
{including macrophages) of

h vanous tissues &

i
Pp
Sandfly takes a blood meal

{ingests macrophages infected
with amastigotes)

parasitized cell

A\ = Infective Stage

_ﬁ; Diagnostic Stage aA r l.|'.'l d
hitp:fwww, dpd cde.gow/dpdx




Leishmania

Klinicka slika

e Visceralna liSmaniaza (kala azar, dum dum groznica)
L.donovani,L.infantum,L.chagasi

e Kutana liSmaniaza (orientalni ulcus)
L.maior,L.tropica,L.aethiopica

e Americka mukokutana liSmaniaza (espundia,chiclero ulcus)

L.mexicana complex, L.brasiliensis complex, L.peruviana



Leishmania

Visceralna liSmaniaza
Inkubacija-nekoliko tjedana do godinu dana
Postepeni nastup povisene

temperature, proljev, pancitopenija, pojavljuju se
tresavice i znojenja, inapetenca (nespecificni
simptomi)

Hepatosplenomegalija, oSteCenje bubrega
Tamna pigmentacija koze (crna smrt)




Leishmania

Kozna liSmaniaza
Inkubacija-2 tjedna do
2 mjeseca

Crvena papula na
mjestu uboda

nevida (svrbez,rast)—
ulcus (krusta,serozni
iscjedak)—sek.bakteri-
jska infekcija—oziljak




Leishmania

Mukokutana liSmanioza
Inkubacija-2 tjedna

do 2 mjeseca

Destrukcija mukoznih
membrana i prilezecih
struktura

TeSke i mutilirajuce
promjene, smrt




Leishmania

Dijagnostika

e Nalaz uzroCnika u aspiratu
koStane srzi (mikroskopija,
kultura-NNN podloga)

e PCR

e Serologija (ITFA, ELISA)

e \Western blot




Trypanosoma

Hemoflagelat

e Africka tripanosomoza
(bolest spavanja)

T.brucei gambiense

T.bruci rhodensiense-
enzootija

e Americka tripanosomoza

(Chagasova bolest)
T.cruzi

L. Wright © 1996



Trypanosoma brucel

e Endemska u subsaharskoj Africi
e \ektor ce ce muha (Glossina)
e \WHO-50.000 inficiranih godisnje




Trypanosoma brucei

e 1.stadij-febrilno glandularni
ulcus

sws g

edemi,astenija,generalizirana

limfadenopatija (Winterbottomov
znak),miokarditis,anemija,trombocitopenija

e 2.stadij-meningoencefalitiCni
konvulzije,somnolencija,apatija,koma,smrt




Trypanosoma brucel

e Direktna

Nalaz tripanosoma u krvi,
aspiratu limfonoda, likvoru
(krvni razmaz, gusta kap)

Pozeljna koncentracija
uzorka, vise uzoraka

Kultivacija (mis)
e Indirektna - serologija




Trypanosoma cruzi



Epimastigotes
Multiply in gut of vector bug

Transform to

Taken up by bug
with blood meal

8
07l zm
»‘3
Transform to
rypomastigotes

and rupture out YRS s Invade and
multiply in cell
into blood ply

Intracellular Amastigotes

©ELSEVIER, INC, - ELSEVIERIMAGES.COM
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£ Zaiman © 1996




Trypanosoma cruzi

Direktna

e Krvni razmaz, gusta kap (koncentriranje uzorka)

e Biopsija limfonoda, jetre, slezene, kostane srzi
-amastigoti

e Ksenodijagnostika

e PCR

e Indirektna - Serologija (ITFA, ELISA, WB)




Trypanosoma cruzi



Trypanosoma cruzi




Slobodno zivuce amebe

Infekcije u ljudi i zivotinja
Nisu Ceste

Zivotno ugrozavajuce ili s tedkim posljedicama
Obolijevaju imunodeficijentne osobe, ali i zdrave
osobe



Slobodno zivuce amebe

Organizmi
e Naegleria

e Balamuthia

e Sappinia

e Acanthamoeba



Slobodno zivuce amebe

Razlikuju se od drugih patogenih protozoa
e Slobodni zivot u prirodi

e Primarno nisu parazitarni organizmi — bolest — “pravo
vrijeme na pravom mjestu”

e Nemaju vektora
e Nema kliconostva

e Ne postoji povezanost izmedu lose sanitacije |
SICHERGCLEIE



Slobodno zivuce amebe

Sindrom, bolest

Uzrocnik

Primarniamebni meningoencefalitis
(PAM)

Naegleria sp.

Granulomatozniamebni encefalitis
(GAE)

Acanthamoeba sp.
Balamuthia manadrilaris
Sappinia diploidea

Diseminirana granulomatozna amebna
bolest (DGAB)

Acanthamoeba sp.
Balamuthia mandrilaris

Amebni keratitis

Acanthamoeba sp.




Acanthamoeba

Acanthamoeba spp.

Thraugh nasal !
passages to the ()
Il respiratory
°.numbaa {cysts and
trophozoitas) can
enter humans in
VAROLS Ways

Through ulcerated
or braken skin

Cysis and trophozoites in tissue

T Results in severe keratitis of the aya.e

2 Results in granulomatous amebic encephalitis ﬂ
(GAE) andfor disseminated disease in
individuals with compromised immune systems.

A' Infective Stage 3Results granulormatous amebic encephalitis 0
A= Diagnostic Stage (GAE), disseminated dﬁeasig, of Kin lesions

in individuals with compremised immune systems.



Acanthamoeba



Acanthamoeba

Laboratorijska dijagnostika-uzorci
e Strugotina, bioptat roznice, suze

e Kontaktna leCa, posudica i otopina za leCe-indirektna
dijagnostikal
e Bris oka nije adekvatan uzorak

e Laboratorijska obrada uzoraka unutar 24 sata
(optimum 2-3 sata)

e Uzorak se moze par sati ostaviti stajati na sobnoj
temperaturi, ne stavljati u frizider ili zamrzivac




Acanthamoeba

Laboratorijska dijagnostika

e Direktna (mikroskopija, kultivacija, molekularna
dijagnostika)
e Indirektna — seroloska dijagnostika



CONTACT
LENSES
AND WATER
DON'T MIX

MICROSCOPIC ORGANISMS FOUND IN TAP WATER MAY
CAUSE EYE INFECTIONS IN CONTACT LENS WEARERS
IF PROPER CARE IS NOT FOLLOWED.

TIPS FOR SOFT CONTACT LENS WEARERS:

Carefully wash and dry hands before handling lenses.
Don’t use tap water to rinse contact lenses or storage cases.

Take lenses out before doing any activity involving water
like showering, using a hot tub or swimming.

Talk to your eye care professional about proper contact
lens cleaning and storage methods.
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OF OPHTHALMOLOGY m Provert

MIDWEST Blindness
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FOUNDRTION mnc
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Laboratorijska dijagnostika plosnatih crva



Schistosoma, in copiifa

Koljeno Platyhelminthes

(by P.W. Pappas and S.M. Wardrop)

Plosnati crvi —
visestanicne zivotinje
nalik na list ili vrpcu,
rjede valjkasta oblika,
bilateralno simetricni,
gradeni od triju zametnih
listica

Nemaju tjelesne supljine,
mnogi nemaju probavni
sustav




Koljeno Platyhelminthes

Tri razreda

Turbellaria — slobodne zivotinje
Trematoda — metilji
Cestoidea - trakavice



Trematoda (metilji)

Plosnati, oblik poput lista vrbe
Oralna i ventralna prijanjalka
Vecina dvospolci

U zivotnom ciklusu svima potreban prijelazni domacin
(prvi bez iznimke puzevi) — aseksualni zivotni ciklus

Drugi prijelazni domacini razliciti
Jaja metilja - operkulum (Schistosoma iznimka)



Trematoda (metilji)

Medicinski znacajni predstavnici

Fasciolopsis buski — veliki crijevni metilj

Fasciola hepatica - ovcji jetreni metil;
Opisthorchis (clonorchis) sinensis — kineski jetreni
metilj

Paragonimus westermani — plucni metilj
Schistosoma spp. - krvni metilji



= Fasciola hepatica

Fasciola hepatica — ovdji
jetreni metilj

Uzrocnik fascioloze

Infekcija u oko 50
zemalja na svim
kontinentima

Prevaljencija WHO 1995.
2 milijuna ljudi




= Fasciola hepatica

Plosnat, poput lista
breze, duzina 2-5 cm,
Sirina 1 cm

Adulti parazitiraju u
Zucnim vodovima
Jajasca — 130x85 um,
zlatno zute boje, s
operkulumom




Fasciola hepatica

water plants e Y ingested by human,
b W’hm , or cattle

Free-swimming — ot )
@ @ cercariae slacercanae F
Rediae  Cercariae e encyst on on water plant D i

SAFER: HEALTHIER: FEQPLE "

hitp:fhwwer dpd cdc.gow'dpdx

Excyst in

ducdenum

o

Embryonated eggs in water

A\ = niective Stage Unembroynated eggs Adults in hepatic
A\ = Diagnosiic Stage passed in feces biliary ducts




Fasciola hepatica
Klinicka slika

Asimptomatska
Simptomatska —

akutna faza: bolovi u abdomenu, hepatomegalija,
febrilitet, leukocitoza, eozinofilija

kronicna faza: hepatokolangiticki simptomi (zutica),
anemija
Migracija parazita u druge organe



Fasciola hepatica

Laboratorijska dijagnostika

Uzorci: stolica,
duodenalni sok, krv
Detekcija jaja (2-3
mjeseca nakon infekcije)
Serologija (EIA, WB)




-~ Schistosoma

Krvni metilji

Uzrocnik Sistosomoze,
bilharcioze

Endemska u tropskim i
subtropskim zemljama
Afrike, Juzne Amerike i (e
Azije (80 ak zemalja)

Prevalencija WHO 2008
god. 200 milijuna ljudi

Schistosoma, in coptifa

{by P.W. Pappas and S.M. Wardrop)




Schistosoma

S. hematobium
S. mansoni

S. japonicum
S. intercalatum
S. mekongi



- Distribution of Schistosomes

B S. haematobium

[ S. japonicum
a Wl S. mekongi

B8 S. mansoni
Bl S.intercalatum

I 4

Fig.10.2  a Schistosoma hematobium, S. japonicum, and S. mekongi;
b S. mansoni and S. intercalatum (according to WHO Technical Report Series No. 830.
Geneva: World Health Organization; 1993).




~ Schistosoma

Adulti zive u lumenu
vena

Zrele zenke legu 100 —
3500 jaja na dan

Jaje sadrzi nezreli
miracidijum (cilijarna
larva)

IzluCuju se mokracom
i/ili stolicom




Mature
Worms

in blood _
pessels of /

Eqqgs penetrate
intestine and

pass out in feces
Penetrates skin and

blood vessels Eqq with

developing embryo
' Hatches
"“\,.-,,..-r [Ercarla in water

M’ Fenetrates




Schistosoma

Klinicke manifestacije

Infekcija se moze podijeliti u nekoliko faza

Faza penetracije (asimptomatska, simptomatska —
svrbez, crvenilo, papule)

Akutna faza (asimptomatska, simptomatska-
Katayama groznica)

2-10 tjedana nakon infekcije

-----

bolovi u abdomenu, hepatosplenomegalija,
limfadenopatija, eozinofilija



Schistosoma

KroniCna faza
2 mjeseca —
Zapocinje ovipozicijom
50 % jaja ostane u tkivima
Hematogena diseminacija — CNS, koza
Formiranje granuloma - vezivo



Schistosoma

Lokalizacija lezija

Urinarna - S. hematobium

Intestinalna — S. mansoni, S. japonicum, S. mekongi
Hepatosplenicna — S. japonicum, S.mansoni
Pulmonarna — S. mansoni

Cerebralna — S. japonicum



~ Schistosoma

Laboratorijska dijagnostika

Nalaz jaja u stolici, urinu
Biopsija crijeva,
mokracnog mjehura
Serologija (EIA, WB)
Miracidijski test




Cestoidea (trakavice)

Poput trake izduzeni, clankovito gradeni plosnati crvi
Adulti: nametnici crijeva

Grada: scolex, proglotide

Dvospoilci

Jaja — nemaju operkulum, sadrze embrio

Nemaju probavni sustav

Kompleksni zivotni ciklusi



Cestoidea (trakavice)

Medicinski znaCajne trakavice:

Taenia solium

Taenia saginata
Diphyllobothrium latim
Echinococcus granulosus
Echinococcus multilocularis
Hymenolepis nana
Hymenolepis diminuta




Taenia

GrC. traka
Scolex — Cetiri acetabula

Gravidni clanci —
rasclanjeni uterusi

Adulti — zive u tankom
crijevu mesozdera i
svezdera

Vrste:
Taenia saginata
Taenia solium

young
~_ segments

segments

£y
,.:" ?; ripe segments falling off
1, '|'l

i
'

A whole tapewom




~ Taenia saginata

Goveda trakavica
Rasprostranjena Sirom
svijeta

Prevalencija: 40-60 milijuna
judi

Prevalencija cisticerkoze u
goveda

Europa 0,3 %

Mexico — vise od 20%




~ Taenia saginata

Nametnik tankog crijeva,
cesca od T. solium

Velicina do 10 metara

Cetvrtasti zaobljen skolex, 4
prisisne zdjelice (nema
rosteluma, niti vijenca kukica)

Proglotide duguljaste

Razgranat uterus s 15-20
kolateralnih ogranaka




Taenia saginata

Jaja — 30-40 pm,
okrugla, debela,
radijarno isprugana
ljuska smede boje
Sadrze onkosferu

Otporna u vlaznoj
sredini (nekoliko
mjeseci)




aenia saginata




Taenia saginata
Klinicka slika

Asimptomatska

Simptomatska infekcija:
mucnina, povracanje,
mrsavljenje, bolovi u
abdomenu, proljev,
zatvor, smanjen ili
povecan apetit



Taenia saginata

Laboratorijska dijagnostika:

Nalaz proglotida i jaja u stolici

Diferencijacija vrste ponekad nemoguca — PCR
Detekcija antigena u stolici — EIA

Serologija na cisticerkozu — za iskljucenje infekcije
trakavicom T. solium



Taenia solium

Svinjska trakavica
UzroCnike T. solium tenioze (cisticerkoze)

Endemska u Centralnoj i Juznoj Americi, Africi i Aziji,
sporadiCna pojava u SAD-u i Europi

(Mexico 0,1-7 % ruralne populacije nosioci adultnog
parazita, 25 % svinja nosioci licinki)



Taenia solium

Nametnik tankog crijeva Covjeka
Duzina 2-7 m, 1 000 clanaka

Skolex — ima rostelum s
kukicama

Proglotide — uterus se grana u
/7-12 bilateralnih ogranaka

Jaja morfoloski jednaka onima
T. saginate




Taenia solium




Taenia solium

Klinicka slika
Asimptomatska
Simptomatska'

Adulti — osjecaj tezine |
boli u trbu u, proljev,
zatvor, povracanJe slab
apetit, mrsavljenje

Licinke (cisticerkoza) —
ovisno o broju i
smjestaju licinki
Mozak, oko, potkozno
tkivo, srce, skeletna
muskulatura




Taenia solium

Laboratorijska dijagnostika

Nalaz jaja, proglotida u
stolici (nativni preparat,
MIFC, grahamova
metoda)

Detekcija antigena
(ELISA)

Serologija: EIA, Western
blot




Echinococcus granulosus

UzrocCnik ehinokokoze

Mala trakavica (4-7 mm,
skolex i 2-6 proglotide)

Rasprostranjen Sirom
svijeta



Echinococcus granulosus

Najznacajniji konacni
domacin — pas
Herbivorni i omnivorni

vertebrati — prijelazni
NOSIoCi
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Echinococcus granulosus
Klinicka slika

Asimptomatska infekcija

Simptomatska infekcija — cista svojim rastom
ostecuje strukture i funkcije organa u kojem se nalazi

-----

(jetra, pluca, slezena, bubrezi, misici, CNS)
- solitarna, multiple

Ruptura ciste — moguc anafilakticki sok

- sekundarna ehinokokoza

Spontano izljecenje



Echinococcus granulosus

Laboratorijska dijagnostika

Serologija — EIA, IFA, WB

PCR (uzorak — sadrzaj ciste) — oprez — sekundarna
ehinokokoza

Jaja parazita NE TRAZE se u stolici




Human Alveolar
Echinococcosis, Croatia
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Alveolar echunococcosts S 3 parasitic disease caused
by the tapeworm farval stage of Echinococcus multiocu-
laris. This zoonotic disease has not been known to occur
in Croatia. We repoet a confirmed case of human alveolar
echinococcosis in & patient in Croatia who had never vis-
Ited a known E. multleculans-endamic area.
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Patient 1 (2017):
male, 63 .

Figure. Computed tomography scan of a patient diagnosed with
alveolar echinococcosis, Croatia. Arrows indicate right pleural
effusion, lung lesions, an enlarged right adrenal gland, and a 13 x
12 x 12 cm lesion in the liver caused by Echinococcus multilocaris.




Patient 2 (2019): male, 64 v.

Patient 2: a sagittal postcontrast multidetector
computed tomography (MDCT) scan in the late arterial
phase demonstrated an infiltrating tumorlike liver mass
in the left liver lobe with irregular margins and
heterogeneous enhancement, infiltrating a gall bladder
(arrow). A moderate dilatation of the intrahepatic bile
ducts was noted (star).




Patient 3 (2021): female, 37 .

Patient 3: magnetic resonance imaging (MRI)
revealed obstruction of the left and right
hepatic duct with a hypovascular focal lesion
measuring 4 cm in the IV.A and VIII. liver
segment (white arrow). The lesion infiltrates a
patent median hepatic vein (red arrow).




Patient 4 (2022): female, 58 y.




Distributon of human cases
in Bjelovarsko — Bilogorska County




I E. multilocularis and E. granulosus sensu lato highly endemic I /
I . granulosus sensu lato highly endemic ’

[ E granulosus sensu lato endemic

[ E multilocularis endemic

[ ] Non-endemic or not known
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First report of Echinococcus multilocularis 2.
in cats in Poland: a monitoring study in cats

and dogs from a rural area and animal shelter

in a highly endemic region

Jacek Karamon'®, Jacek Sroka, Joanna Dabrowska, Ewa Bilska-Zajac, Jolanta Zdybel, Maciej Kochanowski,
Mirostaw Rézycki and Tomasz Cencek

[ Abstract
Background: Alveolar echinccaccosis is @ dangerous zaonatic disease caused by lanval forms of Echinococeus muln-
locularis. In its life-cycle, the principal definitive host is the red fox; howeves, domesticated camivorous animals {dogs
and cats) can also act as definitive hasts. Until now, there were no data conceming this infection in cats in Poland, The
alm of this study was to estimate the prevalence of £ multifocularss in cats and dogs onginating from rural areas and
animal shelters in a regicn characterised by a high prevalence of £ multifocularis in red foxes,
Methods: Samples of faeces were collected from 67 cats and 268 dogs from a rura! area (villages and animal shelters)
of 3 highly endemic region In southeastem Poland, Samples were examined using nested PCR (€. multifocularis), malti-
plex PCR{E multitocularis, Taenia spp) and PCR [ granulosus (s))]. Additionally, faeces were examined microscopically
{flotation). Moreover, intestines from 110 red foxes shot in the investigated area were examined (sedimentation and
counting technique)
Results: Paositive PCR results for £ multiocuans were obtained in 4 cats (6,09} and 4 dogs (1.5%) There were no
significant differences between groups of animals (from a shelter and with an cwner] concerning the prevalence of £
multilocularis in both cats and dogs. Taenia spp, were found In 10 cats {14.9%) (Taenka taeniaeformis and T, hydatigena)
and 26 dogs (9.7%} (T hydatigena, T serialis, T, taenioeformis, T, crassiceps, T, pisiformis and T owis) and Mesocestoides
litteratis was found in 4 cats (6.0%) and 3 dogs (1,1%), All samples were negative for £ granulosus by PCR Taking inta
consideration PCR and flotation resufts, 29 cats (43.3%) and 73 dogs (27.2%) were infected with helminths (269 and
11.9%, respectively, were infected with tapeworms), The highly endemic status of the investigated area was confirmed
by examination of red foxes: 48,2% of examined red foxes were infected with £ muirifoculars
Conclusions: Ta the best of our knavdedge, this study reparts the presence of £ multiocularss in cats for the first time
In Poland and confirms the role of degs in this infection in highly endemic areas

Keywords: Cat, Dog, Echinococcus multioculars, Helminths, Hookworms, Mesocestoldes, Taenia, Texocara, Poland
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* Living in & rural area M-H, 3071083 |p=0.09 3 803 21,23
Random 11.37]
Having a kitchen garden M-H, Fixed 521[(265-  p<0.00001 2 746 2
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Differences in Cysts

Echinococcus granulosus

Slow development of cyst
Cysts have thick-walled
chambers

Separated by connective
tissue

Cyst is fluid filled

Cyst is free of host material

Echinococcus multilocularis

Rapid development of cyst
Cyst has thin-walled
chambers

Not separated by
connective tissue

Cyst is gelatinous filled
Cyst is contaminated by
hast material




Diagnosis - general

* Imaging techniques essential for diagnosis and follow up

* Relatively inexpensive and portable ultrasound (US) widely used to
diagnose CE and AE liver lesions

e X rays, CT, MR for other cysts

* Serology — confirmatory step — various levels of sensitivity/specificity
— involved species, lesion location, antigen used

* US-mass population screning — diagnosis of asymptomatic cases

 Systemic folow up of patients with different conditions — increase of
asymptomatic cases to



Diagnosis - general

WHO-IWGE CLASSIFICATION OF ULTRASOUND IMAGES OF CYSTIC
EcHINOcoccosis CYSTS

CL CE1 CE2 CE3 CE4 CES

CYSTIC LESION ACTIVE TRANSITIONAL INACTIVE



Diagnosis - general

PX
PO
P1

P2
P3

P4

NX
NO
NI

MX
MO
M1

Primary lesion localized to the liver

Primary lesion cannot be assessed

No detectable hepatic lesion

Peripheral hepatic lesion with no proximal hepatic vascular or biliary involvement

Central hepatic lesion with proximal involvement of vessels or biliary ducts in 1 lobe

Central hepatic lesion with involvement of hilar vessels or biliary ducts in both lobes or with
involvement of 2 hepatic veins

Hepatic lesion with extension along the vessels and biliary tree

Extrahepatic involvement of neighboring organs or tissues (diaphragm, lung, pleura, pericardium,
heart, gastric or duodenal wall, adrenal gland, peritoneum, retroperitoneum, parictal wall
[muscles, skin, bone], pancreas, regional lymph nodes, hepatic ligaments, kidney)

Cannot be evaluated

No regional involvement

Regional involvement of contiguous organs or tissues

Absence or presence of distant metastasis (in lung, distant lymph nodes, spleen, central nervous system,
orbits, bone, skin, muscle, kidney, distant peritoneum, and retroperitoneum)

Not completely evaluated

No metastasis

Metastasis



Diagnosis

* Images of living, dead, and partially dead E. granulosus
protoscolices following staining with 0.1 percent eosin




Casoni skin test

* The test is positive in about 90% of cases of
hydatid disease affecting the liver, but positive in
less than 50% of patients with hydatid disease
elsewhere in the body; false positive results are
also common




Diagnosis- antibody detection

* AE and CE are lacking pathognomonic clinical signs, imaging
technologies and serology remain the main pillars for diagnosis

* Methods: IHA, IFA, EIA, CF, La, imunoelectrophoresis,
immunoblotting

* Response — location and viability of cysts/lesions
* Calcified, senescent or dead cysts — often negative serologic results

* Liver cysts — greater serological response 90%, lung cysts 50%, brain
or spleen less than 50%

* Cross reactions —in low titres in patients with other parasitic
diseases, liver cirrhosis and collagen disease



Diagnosis- serology

 Hidatid fluid (HF) major antigenic source for immunodiagnosis

* Test with recombinant antigens (arc-5, 8 kDa antigen) increased
sensitivity
* Test positivity in screening test — immunobloting

* Immunobloting — monitor therapy, EIA and IHA positive results for
years

* AE patients usually serologicaly positive when E. granulosus antigens
are used



Diagnosis- serology

* Em2, Em2G11, Em18
* Sensitivity more than 95%
* Specificity 99%




Diagnosis- serology
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DNA detection

* Recently developed DNA based methods — quantitative and/or
nested PCR assays

* Highly sensitive
* Reasonably specific able to distinquish species
* Determine genotypes

* Routinely used on biopsy specimens in unusual imaging aspects
and/or in patients with negative serology

* Detection of eggs in contaminated areas



Conclusion

* From 2017 the number of cases of autochtoneous human AE
in Croatia is rising

|

* US screening of persons from endemic regions?

* Serolgy in persons from endemic regions with tumorous hepatal
lesions

* Education of physicians (internal medicine, surgeons, oncologist, radiologist)
* Reporting!!!




Hymenolepis (Vampirolepis) nana

Patuljasta trakavica
Velicina 1 — 4 cm
Rasprostranjena sirom
svijeta

Konacni domacin TR ———
glodavci i Covjek
Prijelazni buhe
(alternativno)




e Oncosphere hatches
Cysticercoid develops in
Humans and rodents are intestinal villus

infected when they ingest Pt
cysticercoid-infected arthropods. RN

Autoinfection can occur if

9 eggs remain in the intestine.
The eggs then release the Scolex
hexacanth embryo, which
penetrates the intestinal villus
continuing the cycle,

Embryonated egg
ingested by humans
from contaminated

food, water, or hands N A f@%‘
Adult in ileal %
7]

paortion of
small intestine

Eggs can be released through the
F egenitm atrium of the gravid proglottids.
A A Gravid proglottids can also disintegrate

) releasing eqgs that are passed in stools.
A\ = Iniective Stage Embryonated egg in feces
A= Diagnostic Stage




Hymenolepis nana
Klinicka slika
Najcesce asimptomatska

Simptomatska — nespecificni (glavobolje,
vrtoglavice, proljevi, inapetenca)



- Hymenolepis nana

Laboratorijska dijagnostika

Uzorak stolica

Nalaz velikih, prozirnih,
karakteristicnih jaja
(polarni filament:i)

Hymenolepis nana
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Koljeno Nematoda

& Nesegmentirani beskraljesnjaci valjkaste,
crvolike grade

& VeliCina: manjeod mm—-1m
(muzjaci obiCno manji od zenki)
& QOdvojeni spolovi
& Kompleksni tegument i probavni sustav



krvno - tkivne

crijevne
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Medicinski znacajne nematode

& Enterobius vermicularis
& Ascaris lumbricoides

& Toxocara canis

& Toxocara cati

& Trichuris trichiura

& Ancylostoma duodenale
& Necator americanus

& Ankylostoma braziliense

- A A5

Strongyloides stercoralis
Trichinella spiralis
Wuchereria bancrofti
Brugia malayi

Loa loa

Mansonella spp.
Onchocerca volvulus
Dirofilaria immitis
Dracunculus medinensis
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& Ascaris lumbricoides

& Trichuris trichiura

& Ancylostoma duodenale
& Strongyloides stercoralis
& Enterobius vermicularis
& Trichinella spiralis

& Filarije
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Ascaris lumbricoides

& Velika djecja glista

& UzrocCnik askarioze

& Rasprostranjen sirom svijeta

& WHO - 2018. god. — 1,4 milijarda inficiranih



Ascaris lumbricoides

& Adulti zive u tankom
crijevu

& Veli€ina:
muzjaci 15-20 cm x 3-4
mm, Zzenke 20-30 cm x
9-6 mm

A. lumbricoides Adult Worms



Ascaris lumbricoides

% Zenka polaze oko
200 000 jaja na dan

& Jaja
neembrionirana

& VeliCine 60x45 um,
debela, smeda
juska, najCesce
cvoraste povrsine




A= Infective Stage
A= Diagnostic Stage

Fertilized egg ﬂ. Unfertilized egg A
will not undergo
biglogical development.



e

Ascaris lumbricoides

Epidemiologija

& Humani parazit

& Jaja vijabilna nekoliko godina u vlaznom tlu

& Infekcija zagadenom hranom, tlom (geofagija), vodom
& Prevalencija najveca u djece




e

Ascaris lumbricoides

KliniCka slika

& Infekcija Cesto asimptomatska

& U tezim sluCajevima bolesti migracija licinki moze
dovesti do pneumonitisa

Lofflerov sindrom — kasalj, dispneja, febrilitet,
eozinofilija




e

Ascaris lumbricoides

Intestinalna faza

& QOsjeca] tezine u trbuhu, povracanje, proljevi

& Adult moze migrirati u zucne vodove, jetru, peritoneum
& Opstrukcija crijeva, perforacija, apendicitis
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Ascaris lumbricoides

Laboratorijska dijagnostika

& Uzorak: stolica, sputum, krv

& Stolica: nativni preparat, MIFC - jajaSca
& Sputum: nalaz liCinki

& Serologija: EIA
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Trichuris trichiura

I i — « Zivi u ileocekalnom podrugju i u Female
- et debelom crijevu
W
f'j‘*ji = RuziCasto crvene boje
&I*}i % = Muzjak 3-4 cm, Zenka 3,5-5 cm
_’S } i = Prednji dio tanak, zadak
- R zadebljan, u muzjaka spiralno
T“thﬂ savijen
&yl 4
Rl ey
1Y, 4
D,
A
',“;,:q-\ﬁ
e
.
[
() ;L_
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Trichuris trichiura

Zenka leZe 2 000-14 000 jajadca dnevno
Jajasce u obliku bacvice ili limuna
VeliCine 50-55 ym x 35-50 ym

Vanjska ljuska smede obojena,

tri unutarnja sloja bezbojna, hijalini polarni cepovi
Jajasce nije segmentirano

Kisik nuzan za sazrijevanje

U nasem podneblju —10 tjedana- u jajascu invazivna
liCinka

Otporno, u vlaznoj sredini vijabilno nekoliko godina




Trichuris trichiura

A = 1nfective Stage
2\ = Diagnostic Stage

b
3
/A

@) unembryonated eggs

o passed in faces.
DC
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L - % Malg djeéja g|iSta

& Uzrocnik enterobioze, oksiuroze
& Rasprostranjen po Citavom svijetu

& WHO - 2018.god.- 500 mil. ljudi
inficirano



Enterobius vermicularis

& Makroskopski podsjeca na komadice konca

& Bijele boje

& Muzjak 2-5 mm, tanak, vitak, zavijen ventralno
% Zenka 8-13 mm, vitka, ispruzenog tijela

& Oboljeva samo Covjek




% Adulti Zive na sluznici debelog crijeva, rjede krajnih
dijelova tankog crijeva
% Zenka tijekom noci polaZe jaja (10 000) u podrucju
perianalne regije




A Embryonated eggs
ingested by human

BAFDE - HEALTHIER FESPLE™

hitp:lherww.dpd . cde gov/dpdx

Larvae hatch
in small infestine

h'\th‘_.?.
ﬁ Eggs on perianal folds

Larvae inside the eggs
mature within 4 10 & hours,

Adults in lumen
of cecum

A\ = infective Stage

Gravid 9 rrigrates
A= Diagnostic Stage a

to perianal region
at night to lay eggs |




Jajasca

oo

ﬁ-’.’

Nesimetriéno ovalna, veliCine 50-60 x 20-30 um
Glatke i prozirne ljuske
Sadrze embrio koji se za 4-6 sati razvije u infektivnu liCinku

Vijabilna 4 tiedna u
vlaznoj sredini

Autoinfekcija!




@&

Enterobius vermicularis

KliniCka slika

& Vecina infekcija asimptomatska

& Simptomatska bolest — perianalni svrbez, nesanica,
mrsavljenje, sekundarna bakterijska infekcija,
genitourinarni problemi i granulomi (migracija parazita u
vaginu)

& U rijetkim sluCajevima penetracija u peritonealnu
supljinu, jetru, pluca




- Laboratorijska dijagnostika
& Ponekad nalaz jajasca i zivih crva u stolici
& Metoda izbora: perianalni otisak ljepljivom trakom




Ancylostoma duodenale

& Rudarska glista

& WHO 2018.god. — 900 milijuna ljudi
inficirano

& Uz malariju najozbiljniji medicinsko
- socijalni problem tropskih |
subtropskih zemalja

& Ankilostomoza — Ebersov papirus
(1600 g.p.n.e)




D

Ancylostoma duodenale

& Parazit duodenuma i gornjeg dijela tankog crijeva
& Adult: muzjaci 8-11 mm, zenke 10-13 mm

& Sivkaste boje

& Razjapljen usni otvor (krivousta glista)

& U usnom otvoru Cvrste kukice za prihvacanje uz
sluznicu tankog crijeva

& Muzjak - karakteristicno graden kopulacijski aparat u

obliku krilca Female /4
1



% Oplodene Zenke nesu jajasca

(- 20 000 na dan)

& Jajasca — 60x40 um, tanka
prozirna ljuska, 4 zametne
stanice

& Vlazna i topla zemlja -
rabditoidne liCinke —
filariformne liCinke (infektivne)
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KliniCka slika
& Penetracija liCinki kroz kozu — alergijska reakcija i osip
& Migracija — pneumonitis

& Adulti mucnina, povracanje, proljev, mrsavljenje,
hipokromna anemija, edemi (hipoproteinski)




L aboratorijska dijagnostika

& Uzorak: stolica

& Nalaz jajasca (nativni preparat, MIFC)
& Koprokultura

& Serologija — nije rutinska



- & Uzrocnik strongiloidoze

—Mﬁr 2 m}ﬁr = Parazit Covjeka, majmuna i pasa

&H, ﬁ}f*} L4y " % Infekcija najCesce u viaznim, toplim krajevima, rjede u
v - umjerenoj klimatskoj zoni

- & WHO - 2018. 100 mil. inficiranih

.y & Opisan 1876.u stolici i sluznici tankog crijeva od
) proljeva umrlih francuskih vojnika u Indoneziji
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G Infective filariform larvae
) ) penetrate th t shin
&-‘- Diagnostic Stage iniatine

The rabditiform

Adull female
worm in the
mdesding

infactive cyche

/"E ted in intestinal mucosa

hatch, and migrate b2 lumen

TNC

LTHIEE
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= Sistemska infekcija — kod
imunosuprimiranih pacijenata
(AIDS, bolesnici s malignim
bolestima, na kortikosteroidnoj
terapiji, transplantirani)

= Diseminacija liCinki u virtualno svaki
organ (pluca, jetra, slezena, bubreg,
pankreas, srce, mozak)

. Mortalitet 90 %



L aboratorijska dijagnostika

= Uzorak: stolica, duodenalni

aspirat, sputum

Stolica: nativni preparat, MIFC,
koprokultura

Nalaz liCinki rabditoidnog tipa
Jajasca se ne traze

Obraditi najmanje 3 uzorka
stolice

Serologija: EIA




& UzroCnik trihineloze
% Poznato vise vrsta
& T. spiralis

% T. britovi

& T. murelli

% T. nativa

Z T. nelsoni

& T. pseudospiralis
& T. papuae

& T.zimbabwensis



& Kod nas najznacajnija T. spiralis

& Prvi put ju je opisao, ne znajuci o cemu je rijeC student
medicine tijekom anatomske sekcije kadavera pocetkom
19. stoljeca

& 1835. godine James Paget i Richard Owen — opisuju novu
nematodu

& 1860. godine njemacki patolog Rudolph Virchow opisao je
zivotni ciklus parazita.



- & Parazit mesozdera i
svezdera (divljih i
domacih Zivotinja,
covjeka)

# Qdrasli paraziti
kratkotrajni su stanovnici
tankog crijeva

# Tanki poput konca,
muzjaci veliCine 1-2,
zenke 2-4 mm




A= Infective Stage
ﬁ= Diagnostic Stage

BAFER-HEALTHIER: FEOPFLE™

http:ffwew dpd.cde.govidpdx

Ingestion of L"r?faam meat
meat scraps (esp. pork)
or animals

Encysted larva in
A A striated muscle

Rodents

3

o

y  Adults in
Caculation small intestine

in st et A A

) Lawadeposited
in mucosa




4 Klinicke manifestacije ovise o infektivnoj dozi (50-70 liCinki T.
spiralis moze uzrokovati klinicki manifestnu bolest u ljudi)

# T. spiralis najpatogenija

¥ |Infekcija bifazicni tijek:
Intestinalna faza
Ekstraintestinalna faza



 Intestinalna faza
& Inkubacija 1-7 dana
& Simptomi: mucnina,
povracanje, bolovi u
trouhu, proljev, febrilitet




Ekstraintestinalna faza

& Inkubacija 7- dana

& Simptomi od invazije liCinki u tkivo oboljelog

& Miozitis (bolovi, ukoCenost, otezano disanje i gutanje),
febrilitet, edemi kapaka i lica, kozni osip

& Opasnost: miokarditis, meningoencefalitis

& Eozinofilija, poviseni LDH, CPK, kreatinurija

& Traje 1-6 tjedana



Broj slucajev

Trihineloz a u Hrvatsko] od 1970-2002. godine

(podaci HZIZ)
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L aboratorijska dijagnostika

Direktna dijagnostika:

& Trihinela se rijetko moze naci u stolici | duodenalnom
soku

& Nalaz liinki u bioptatu misi¢a (mikroskopski, PCR),
umjetna digestija inkriminiranog mesa
Indirektna dijagnostika:

% Serologija (ELISA, ITFA, WB)
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Filarije

& Nematode

& Prijenosnici — razliCite vrste artropoda
& Wuchereria bancrofti

& Brugia malayi

& Onchocerca volvulus

&% Loaloa



e

Filarije

& Kompleksni zivotni ciklusi

& Adultne zenke legu mikrofilarije

& Artropod - razvoj do infektivnog oblika

& Paraziti limfnog sustava, potkoznog tkiva, elefantijaza, sljepoca

& Periodicitet — nokturnalni (W. Bancrofti, Brugia), diurnalni (Loa
loa)

& Vermiformne, neke vrste imaju ovojnicu
& Krvni razmaz, gusta kap, serologija



& oo

e 2

Filarije

Wuchereria bancrofti
Adulti - limfno tkivo

Mikrofilarija — veliCina 230-320x10
mikrona, repic zasiljen nema
jezgara, ima ovojnicu

Limfangitis, limfadenopatija, * ®

elefantijaza o
Dijagnostika —periodicitet 10 pm-
2am

Krvni razmaz, gusta kap, filtracija,
metode koncentracije, ELISA

3

© CDC



& oo

e

Brugia malayi

Adulti limfno tkivo

Mikrofilarija — veliina 170-260 x 5-6
mikrona, u repicu dvije jezgre,
ovojnica

Dijagnostika —periodicitet 10 pm-
2am

Krvni razmaz, gusta kap, filtracija,
metode koncentracije, ELISA

Filarije




ME S O e

’_{E} :L & Loaloa

T“;:jﬂ 4 Adulti — pokozno tkivo

-~ % Subkutani nodusi, ispod konjuktive
T‘*’+ & Diurnalni periodicitet

’_\Z?x % Mikrofilarija — velicina 250-300  6-
',“;hjﬂ 8,5 mikrona, u repicu jezgre, ima
T; ‘ﬁ ovojnicu

_y_q, & Krvni razmaz, gusta kap,

{2} :{;x membranska filtracija, metode

# p-:ﬁ koncentracije, serologija

1474
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Dirofilaria repens

e
Immature worms cause

subcutaneus nodules or
ocular locations

-

Adult parasites in
the skin

E 3

Firstét larvae
(mf) in the blood

Dirofilaria immitis

Immature parasites
die and form lung
nodules

Adult parasites in the
pulmonary arteries



Artropod]




Artropodi

o Najbogatije koljeno u Arthropods
zivotinjskom carstvu

o Izvanredno prilagodeni
uvjetima okoline, napucili
vode, kopno i zrak

o Mogu nanjeti veliku stetu
gospodarstvu |
covjekovom zdravlju

o Medicinski znacaj - Cesto
su prenosioci razlicitih
uzrocnika bolesti

© Belinda J Mooney & Licensors



Artropodi

o Visestanicni organizmi

o Grada :metamerija — ponavljanje jednakih
segmenata (clanaka)

o Pojedini segmenti — diferencijacija i
stapanje u anatomske cjeline — nastali
glava, prsise i zadak

o Na tim segmentima se nalaze lokomotorni
organi — noge, krila




Artropodi

o Odvojeni spolovi

o Jaje — metamorfoza
— razvojni oblici
(licinke ili larve) -
adulti



Artropodi

Znacaj za medicinu

o Direktan - upalne promjene, alergija,
toksicno, mijaze

o Indirektno - bioloski vektori uzrocnika
zaraznih bolesti




Artropodi

o Suzbijanje artropoda
o Insekticidi
o Larvicidi, adulticidi




Artropodi

Koljeno — 13 razreda

o Za covjeka znacajna 4:

o Eucrustacea - rakovi

o Diplopoda i Chilopoda - stonoge
o Arachnida - paucnjaci

o Insecta - kukci







Usljivost

Koljeno ¢lankonosci, razred kukci ili insekti

Zivotinjske vrste — 70%

USi — sitni kukci prilagodeni parazitizmu na krznu sisavaca
Odvojeni spolovi

Krila potpuno zakrzljala

Snazne nozice s jakim pandzama za veranje medu dlakama
Hrane se krvlju

Trajno ostaju na nosiocu za koga su strogo specificni

Adulti ne mogu prezivjeti duze od 48 sati bez svog nosioca



Usljivost

* Za Covjeka specificne
dvije vrste

* Pediculus humanus -
dvije odlike P. humanus
var. capitis i P. humanus
var. corporis

* Pediculus (Phthirius)
pubis




Table 1. Bacterial infections transmitted by body lice

Diizeaze name

Epidemiec typhus, “jail fever”

Relapsing fever ("vellow fever”)

Trench fever, quintan fever

Pppecies of pathogen
Infection in lice

Human contamination
Disease in human relapse

Chronic carriage

Eeszervoir

Fatality rate
(without treatment)

Treatment

Fickettsia prowsscfii
iJut, intestinal, generalized

Louse feces

“es, one single late
{(Brill-Zinsser)

s
Human (+ sylvatic)

30%

Doxveveling, 200 mg once

Horrelig recurrentis
Hemolvmph
Louse hemolvmph

Yes, usually one, for ~2 days

o

Human
10%—40%

Tetracycline

Bartonella guintans
Jut, intestinal

Louse feces

“es, usually several
(quintan fever)

Yas

Human
=]1%

Doxveyeline and gentamicin

Modified from REaoult and Roux (CID 28: 883-911, 1994

IASR |

Lufee fons Ageais Sorreidiz oo Repord



Pediculus (Phthirius) pubis

Adulti 1-2 mm, smeda
Prijenos uglavnom spolnim putem

Primarno zivi na dlakama pubicne
regije




Pediculus (Phthirius) pubis

 Adulti 1-2 mm, smeda

* Prijenos uglavnom spolnim putem

* Primarno zivi na dlakama pubicne
regije

* Rjede — pazuha, obrve i trepavice,
brkovi, brada, abdomen i drugi
dlakom pokriveni dijelovi tijela

« Zivotni ciklus jaje- adult 17-25
dana




Pediculus (Phthirius) pubis

* Papillon d’amour

e Svrbez zahvacene regije,
najintenzivniji u pubicnom dijelu
tijela

* Ekskorijacije i male (0.5-1cm)
plavkaste makule, ingvinalna
limfadenopatija

* Smede crveniizmet — uz bazu
dlake, ekskorijacije ili na donjem
rublju




Pediculus (Phthirius) pubis

Dijagnostika

* Nalaz usi ili gnjida na dlakama

* Koristenje povecala

 Woodova svjetiljka — fluorescenca vijabilnih gnjida




Pediculus (Phthirius) pubis

Malathion 0.5%

Permethrin 1%

Phenothrin 0.2%

Carbaryl 0.5-1%

Lindan 1%

Druga aplikacija nakon 7-10 dana

lvermectin tablete -1 tableta, druga nakon 10 dana
Obrve,trepavice-vazelinska mast

LijeCenje spolnih partnera

Mrtve grinje ostaju pricvrséene za dlaku — uklanjanje CeSljanjem
Rezistencija, trovanje organofosfornim insektidicidima



Svrab

* Infestacija grinjom Sarcoptes scabiei var. hominis
« Zivotinjski svrab
— svrbez, upala, gubitak dlaka
— macke, psi, svinje, konji
— fakultativni ektoparaziti kod ljudi
— samo ograniCavajuca infekcija
- nema kompletnog zivotnog ciklusa
- Covjek ,dead end” domacdin
- terapija se preporuca




Svrab

Razred paucnjaci, red Acarina ili
grinje

Parazit povrsnih slojeva koze
sisavaca

Sitni (300-350 microm., okruglasta
oblika, 4 para nogu)




Celjustima kopa rov
u epidermisu i hrani
se keratinom

Zenka Zivi 1-2
mjeseca danai za to
vrijeme polaze
dnevno 3-4 jaja

Jaje — li¢inka — adult
-11-22 dana

JacCe aktivan tijekom
noCi

Svrab

Egg
0.10<0.15 rrerny in length

Straturm

Adult female
carneum 3

—

Adult Female
0.30-0.45 mm in length

1-2 months

4-7 days

Life Cycle of Scabies (SARCOPTES SCABIEI)

www.mayaclinic.in
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Epidemiologija
Ucestalost svijet — 300 mil. ljudi

Cesce -beskuénici, pacijenti u institucijama za ljude sa mentalnim
potesko¢ama, zatvorenici

Prijenos — blizak dodir koze

Moguc¢ posredno — grinja do 7 dana na zZivotu

Sirom svijeta, sve dobi, sve socioekonomske grupe

Hiperendemski proSiren u Subsaharskoj Africi, Indiji, kod Aboridina



= VUESTI » HRVATSKA SVUET CRNAKRONIKA KULTURA NOVAC ZNANOST
HRVATSKA

SPRUECITE EPIDEMIIU

SVE VISE SLUCAJEVA SVRABA U HRVATSKOJ:
Ako uocite ove simptome, odmah se
javite lijecniku

Poveci broj slucajeva svraba zabiljeZen je ove godine u odnosu na dvije godine
prije. Osobe koje uoce simptome odmah bi se trebale javiti lijecniku kako bi se
sprijecilo Sirenje bolesti i pojava epidemije.
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e Klinicke manifestacije
* Simptomi — primarna infekcija — 2-
6 tjedana nakon infekcije

* Ponovna infekcija — nakon 1-4
dana




Svrab

Klinicke manifestacije

Tipicni simptomi

Generalizirani, intenzivni no¢ni
svrbez — interdigitalni prostor,
poplitealna fosa, fleksorne strane
zapesSca, umbilikalno podrucje,
genitalije,unutarnja strana bedara,
dojke kod zena

Human scabies mitas are often fownd
betwean the fingars and an the wrists
{areas highlighted in red).

Highlighted ansas in pink
represant the most common siles

whara rashes may occur, although
they can occur alsewhana.
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* U umjerenoj klimatskoj zoni— lice i
vlasiste postedeno osim kod djece
i starijih ljudi

* Sekundarna infekcija

* Koza - polimorfne promjene -2-3
mm papule i vezikule,
ekskorijacije, kruste, kanalidi,
ponekad bule i urtike, indurirani
upalni ¢vorovi — plasticni infiltrati




Klinicke manifestacije

Norveski svrab —
krustozni —iznimno
kontagiozan oblik
Na kozi tisuce grinja
Svrbez odsutan ili
minimalan

Obic¢no zahvada i
vilasiste

Imunodeficijencija,
malnutricija, visoka
Zivotna dob,
neuroloska bolest

Svrab




Svrab

* Dijagnostika
* Dermatoskopija
* Mikroskopija
* Biopsija koze




* Terapija

Svrab

Aktivha komponenta
5% permethrin (krema)

Doziranje

Aplikacija od vrata na nize; ispiranje
8-14 sati nakon; rezidualna aktivnost,
druga aplikacija nakon tjedan dana

Sigurnosni profil
Odli¢an; bockanje i svrbez kod
aplikacije

Kontraindikacije

Poznata alergija na lijek;
novorodencad mlada od 2 mjeseca,
dojenje

1% lindan (losion ili krema)

Aplikacija od vrata na nize; ispiranje
8-14 sati nakon; nema rezidualne
aktivnosti,ponoviti nakon tjedan
dana

Organofosforni insekticid, CNS
toksicnost

Epilepsija, novorodenc¢ad mlada od 6
mjeseci, trudnoca, dojenje

10 krotamiton (krema ili losion)

Aplikacija od vrata na nize tijekom
dva dana, ispiranje 24 sata nakon
druge aplikacije

Odlican, ne pretjerano efikasan

Nema

2-10% sumpor u vazelinu premaz

Aplikacija 2-3 dana, ispiranje

Odli¢an, ne pretjerano efikasan

Alergija na sumpor

10-25% benzoil benzoat (losion)

Dvije aplikacije, sa jedno dnevnim i
jedno tjednim razmakom

Iritans

Ekzem

0.5 % malathion (losion)

95% ovicidan, brzo ubijanje —5 min.,
otporost

Zapaljiv, organofosforni insekticid

Novoroden¢ad mlada od 6 mjeseci,
trudnoca, dojenje

Ivermektin

200 microgr/kg jedna PO doza,
ponavljanje za 14 dana

Odli¢an, mucnina, povracanje

Sigurnost u trudnodi nepoznata, ne
preporuca se djeci laksoj od 15 kg
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Indian J Dermatol Venereol Leprol. 2012 Sep-0ct,78(2):605-10. doi: 10.4103/0378-6323.100571.
Comparative efficacy and safety of topical topical i
of uncomplicated scabies.

Chhaiva 5B, Patel VJ, Dave JN, Mehta DS, Shah HA.

in, and oral i

@ Author information

Abstract

BACKGROUND: lvermectin has opened a new era in the management of scabies as orally effective drug. However, topical route has
been little explored for ivermectin.

AIMS: To compare the efficacy and safety of topical permethrin, oral ivermectin, and topical ivermectin in the treatment of
uncomplicated scabies.

METHODS: This was an open-label, randomized, comparative, parallel clinical trial conducted in 315 patients, randomly allocated to 3
groups. First group received permethrin 5% cream as single application, second group received tablet ivermectin 200 mcg/kg as
single dose, and third group received ivermectin 1% lotion as single application. All the patients received anti-histaminic for pruritus.
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Efficacy of permethrin cream and oral ivermectin
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A comparative study of oral ivermectin and
topical permethrin cr [J Am Acad Dermatol. 2000]

The patients were followed up at intervals of 1, 2, 3, and 4 weeks. If there were no signs of cure, the same i ion was repeate
at each follow up. Primary efficacy variable was clinical cure of lesions. Statistical analysis was done by chi square test and one way
ANOVA test using SPSS version 12.

RESULTS: At the end of first week, cure rate was 74.8% in permethrin group, 30% in oral ivermectin group, and 69.3% in topical
ivermectin group (P < 0.05). At the end of second week, cure rate was 99% in permethrin group, 63% in oral ivermectin group, and
100% in topical ivermectin group (P < 0.05). At the end of third week, 100% cure rate was observed in permethrin and topical
ivermectin group while 99% in oral ivermectin group (P = 0.367). No serious adverse events were observed.

‘CONCLUSIONS: Permethrin and topical ivermectin were equally effective against scabies while oral ivermectin was significantly less
effective up to 2 weeks. Topical ivermectin can be used as an alternative to permethrin.
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Abstract

Limited effective treatments, coupled with recent ob: tions of ing drug to oral in and 5% in, raise
concerns regarding the future control of scabies, especially in severe cases and in endemic areas where repeated community
treatment programs are in place. There is consequently an urgent need to define of drug in scabies
mites and to develop and assess alternative therapeutic options, such as tea tree oil, in the event of increasing treatment failure.
Molecular studies on scabies mites have, until recently. been restricted; however, recent advances are providing new insights into
scabies mite biology and genetic mechanisms underlying drug resistance. These may assist in overcoming many of the current
difficulties in monitoring treatment efficacy and allow the of more itive tools for i i
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Indikacije za lijeCenje
KarakteristiCni simptomi
Visoko rizicni kontakti — lijeCenje bez obzira na prisustvo simptoma

Nisko rizican kontakt —indirektan kontakt — jedino u slucaju krustoznog
svraba

Uputa izbjegavanje bliskog kontakta sa partnerima do kompletiranja
lijeCenja

Jrazenje” seksualnih partnera unutar 6 tjedana od pocetka simptoma
Detaljne informacije o lijeCenju najbolje na pismeno
Trudnoca/dojenje — permethrin, benzil benzoat, sumporni preparati



Svrab

Nakon terapije

Svrbez moze perzistirati nekoliko tjedana, osobito kod
pacijenata sa atopijom

Moguca mikroskopija uzorka i trazenje grinje u preparatu — ne
premoruca se









e Sarcoptes scabiei—
gotovo okrugla do
jajolika, kratkih nogu,
zdepasta i
kornjacasta. Tijelo
zbijeno i prilagodeno
kopanju po kozi

* Zitna grinja-sitnija,
izdzzenija, duze noge
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Ostvarite vise uz

BD MAX™

sustav za molekularnu dijagnostiku

Performanse Ucinkovitost Svestranost

‘ )
laboratorija w BD

Dr. sc. Denis Vadlja, Key Account Manager OEE




Waters:

Waters

Advanced Diagnostics

Formerly BD Diagnostic Solutions

This business has been acquired by Waters Corporation ("Waters"). Becton, Dickinson and Company or one of its affiliates or subsidiaries (“BD") remains
the legal manufacturer of Biosciences and Diagnostic Solutions products until all required regulatory transfers are completed. During this interim period, BD
maintains full responsibility for all regulatory obligations of the legal manufacturer. Product information is supplied under BD’s regulatory authority. To learn
more about the relationship between Waters and BD during this transition period, please see our detailed summary: www.waters.com/bdtransaction.

Waters is trademarks of Waters Technologies Corporation.

BD is a trademark of Becton, Dickinson and Company.

12.06.2026. — BD MAX™ presentation BD is now part of Waters™ Advanced Diagnostics

©2026 Waters Corporation COMPANY CONFIDENTIAL
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BD MAX™ sustav za molekularnu dijagnostiku W(]’[ers‘”

© Potpuno automatizirana real-time PCR platforma
koja objedinjuje ekstrakciju, amplifikaciju i detekciju,
uz Sirok portfelj validiranih IVD i open-system
testova.

Manje od 1,5 min ru¢nog rada po uzorku

@

2-3H

24 rezultata u prosjeku za 2,5 sata

96-120 uzoraka po smjeni (8 sati)

&

12.06.2026. — BD MAX™ presentation BD is now part of Waters™ Advanced Diagnostics
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BD MAX™ sustav za molekularnu dijagnostiku W(]’[ers“‘

€ B0 MAX™ analizator
o All-In-One upravljacki PC
o Stalak za reagense i uzorke

o BD MAX™ pakiranje testa

12.06.2026. — BD MAX™ presentation BD is now part of Waters™ Advanced Diagnostics

©2026 Waters Corporation COMPANY CONFIDENTIAL



Sastav BD MAX™ pakiranja testova WOerrS”

© Pakiranje sadrzi materijal i reagense za 24 testa.

e i
— 4
© Liofilizirani reagensi spremni za upotrebu. Tt o BD

© Pohrana na sobnoj temperaturi.

o Tubice za uzorke — Sample buffer tubes

sEE,
Lo
N

e Traka s reagensima — Unitized Reagent Strip

e Ekstrakcijski reagens ’
e PCR mastermiks (jedan ili dva) g '
e Probojni ¢epovi (ovisno o panelu)

e Potrosni materijal za transport uzorka (eze, pipete)

12.06.2026. — BD MAX™ presentation BD is now part of Waters™ Advanced Diagnostics

©2026 Waters Corporation COMPANY CONFIDENTIAL




BD MAX™ Sample buffer tubes — Tubice za uzorke W(]’[ers‘”

. . . . . ﬁ'ﬁ’.‘fawu‘m wiar Swal Butley
© Pierceable Cap dizajn — nema potrebe za zamjenom Cepa ﬁ“ﬁz‘_... s
e . o e mumta
tijekom pripreme ili pohrane uzoraka. - T

© Samozatvarajuéi septum — sigurno rukovanje s uzorcima
nakon obrade. Minimalna evaporacija uzoraka uz
ocuvanje kvalitete uzoraka i do 5 dana na 2-8 °C.

© Brza, izravna obrada uzoraka stolice — bez predtretmana
za bakterijske i virusne panele.

© Optimiziran workflow za parazitologiju — maksimalna
pouzdanost i osjetljivost i kod kompleksnih uzoraka.

© Bris, LBC, aspirat, BAL, sputum, urin, stolica —i mnogo vise.

12.06.2026. — BD MAX™ presentation BD is now part of Waters™ Advanced Diagnostics
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Pojednostavite pripremu uzoraka i upravljanje otpadom Wo’rersm

Unitized Reagent Strips 1 2 3
a Snap-in Tubes | l © Ekstrakcijski i PCR reagensi, zajedno s
e e — ° .nas.tavuma za pipetiranje, |n.tegr|ran| suu
] ! jedinstvenu traku s reagensima
e Pipette Tips _U@@ (Unitized Reagent Strip).
0 LGS 0 u ~1 lolololo © Svi reagensi su stabilni na sobnoj temperaturi.
e Extraction Tube T T T T ® Brza priprema uzoraka uz manje od 1,5
e Master Mix 1 456 6a7 8 9| |°°F°F minute prakti¢nog rada po uzorku.
@ Master Mix 2 if required olololo © Po zazavrsetku analize, sav otpad iz procesa
o Wash Buffer S ekstrakcije ostaje unutar trake i moze se
zbrinuti u skladu s laboratorijskim
e Elution Buffer standardima.

9 Neutralization Buffer

12.06.2026. — BD MAX™ presentation BD is now part of Waters™ Advanced Diagnostics
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© Kombiniranje testova (Mix-and-Match) za
istovremenu obradu razlicitih testova
unutar istog radnog ciklusa.

© Ispreplitanje ciklusa skracuje vrijeme do rezultata.

© 0Od uzorka do rezultata za 2-3 sata.

© Obrada do 120 uzoraka unutar 8-satne smjene.

12.06.2026. — BD MAX™ presentation BD is now part of Waters™ Advanced Diagnostics
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Ukupno 24 neovisne PCR reakcije na jednoj mikrofluidnoj kartici ngersw

© Reakcijske komore se zagrijavaju neovisno jedna o
drugoj — razliciti testovi s jedinstvenim temperaturnim
profilima mogu se izvoditi zajedno.

© Bez rizika od kontaminacije — vostani ventili zatvaraju
svaku komoru u kojoj se provodi PCR reakcija.

© Interna kontrola prati kompletan postupak, od
prikupljanja uzorka, preko ekstrakcije do PCR-a.

© Apsolutna iskoristivost reagenasa i potrosnog
materijala.

12.06.2026. — BD MAX™ presentation BD is now part of Waters™ Advanced Diagnostics
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Pojednostavljen, u€inkovit i optimiziran workflow WOTGI’S”

Sastavite trake s gotovim
reagensima, pripremite uzorke i
postavite ih na stalke.

12.06.2026. — BD MAX™ presentation

©2026 Waters Corporation

Load

Postavite stalke s uzorcima i Rezultate provjerite za 2—3 sata,
reagensima te PCR kartice na ovisno o testu i broju uzoraka
uredaj. koje ste analizirali.

BD is now part of Waters™ Advanced Diagnostics

COMPANY CONFIDENTIAL



Pojednostavite i ubrzajte rad laboratorija uz fleksibilan workflow

Izvodenje vise testova u jednom runu — uz “walk-away” vrijeme za druge zadatke u
laboratoriju.

M 120 uzoraka >

M 96 uzoraka >

B 72 uzoraka >
B Hands-on vrijeme

B 48 uzoraka >

1 Walk—away vrijeme
> po ciklusu (2 sata)

B 24 uzoraka

N\ \
V4 /
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Paneli za BD MAX™ WOTGI’SW

® BD (Becton Dickinson) — vlastiti CE-IVDR i FDA portfolio
- BD razvija i proizvodi vlastite testove za rutinsku dijagnostiku na BD MAX™ sustavu.

® Partnerski paneli za prosirenje portfelja
- BD MAX™ je otvorena platforma, pa znacajan dio testova dolazi kroz sljedece partnere:

1. CerTest Biotec VIASURE CE-IVD paneli
2. BioGX partnerski CE-IVD i RUO paneli
3. Biolegio ReadyMax primarno RUO paneli

® Mogucnost razvoja vlastitog molekularnog testa na BD MAX™ sustavu.

12.06.2026. — BD MAX™ presentation BD is now part of Waters™ Advanced Diagnostics
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P

Sindromski portfolio na jednoj platformi WOerrS"”

Bolnicke infekcije i rezistencija
- C. difficile
- MRSA XT i StaphSR (MRSA, mecA i mecC)
- CPO (KPC, NDM, OXA-48, VIM, IMP, GES), colistin (mcr-1) i vankomicin (vanA, vanB, vanC1, vanC2/3)

D CNS infekcije i infekcije kod imunokompromitiranih pacijenata
- NSH i ELGBS meningitis paneli
- HSV-1, HSV-2, VZV encefalitis panel
- Imunokompromitirani pacijenti (EBV)
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Sindromski portfolio na jednoj platformi WOerrS"”

0 Respiratorne infekcije
- Osnovni virusni panel (SARS-CoV-2, FluA, FluB, RSV)
- Prosireni virusni panel (SARS-CoV-2, FIuA, FluB, RSV, PIV, MPV, ADV, HCV)
- MDR-TB (TB + rezistencije na RIF i INH) — WHO Guidelines
- Ostale respiratorne infekcije (Bordetella, Pneumocystis, atipi¢ne pneumonije)

ﬁ Spolno prenosive infekcije i zensko zdravlje
- Spolno prenosive infekcije i rezistencija (CT/GC/TV i Mycoplasma/Ureaplasma, rezistencija na makrolide)
- Genitalne ulceracije (HSV-1, HSV-2, Treponema pallidum, Haemophilus)
- Bakterijska vaginoza, vaginitis i kandidijaze
- Screening u trudnoéi (Group B Streptococcus)
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Sindromski portfolio na jednoj platformi WOTGI’SW

& Gastrointestinalne infekcije (bakterije i virusi)
- Osnovni bakterijski panel (Salmonella, Shigella, EIEC, Campylobacter, STEC)
- ProsSireni bakterijski panel (Yersinia enterocolitica, Plesiomonas shigelloides, Vibrio spp., ETEC)
- Patotipovi E. coli (0157, EHEC, EIEC, EPEC, ETEC i dr.)
- Virusni panel (NoV, RV, AdV, SaV, AstV)

o Gastrointestinalne (parazitske) infekcije - crijevni paraziti

- Giardia lamblia / intestinalis, Entamoeba histolytica, Cryptosporidium parvum [/ hominis, Dientamoeba
fragilis, Cyclospora cayetanensis, Microsporidia (Encephalitozoon, Enterocytozoon)

‘ Krvne (protozoarne) infekcije
- Plasmodium spp., Plasmodium falciparum, Plasmodium vivax
- Babesia microti

o Vektorske bakterijske infekcije
- Anaplasma phagocytophilum, Ehrlichia spp.
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Odrzavanje ove radionice pomogli su:
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Roche PCR ekosustav
Kontinuirano inoviramo.
Gradimo buducnost.

Otvorena molekularna riesenja
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