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Melyik dllitas igaz?

1. Ha a Knott-teszt pozitiv, az dllat biztosan sziviérges
2. Ha a Knott-teszt negativ, a D. immitis PCR vizsgdlat

iztosan negativ lesz
/Ha a D. immitis PCR pozitiv, akkor az dllat biztosan
szivferges
4. A D. repens s D. immitis kdzds fertdzésnel a D. repens
kezelése jOoval nehezebb




ADULT Melarzomin anafilaxia
hesiEA Moxidektin, +
ivermektin, embolia
milbemicin
andfilaxia t Makrociklikus
n laktonok
embdlio Milbemicin
V
- NG RO NN o Moxidektin
of et O\ P Y
N TG lvermektin
L1, L2, L3 | \Vs
/’NM Szelamekitin
Makrociklikus

laktonok (L3, L4)
45-52 nap




Blood vessel before arrival of worms \

Smooth muscle
Endothelium

Arrival of the Death of worms and \
D.immitis worms Wolbachia liberation WS P
Chronic Pathology Acute Pathology

Doxiciklin
Prednizolon
, Klopidogrél
Thromboelisms Szildendafil

and potentiation of
inflammatory reactions

Inflammation and
proliferative endarteritis

Pulmonary edema Congestive A cil1enafil (als Citrat) /ﬁf{
and hypertension heart failure




A FELHASZNALT GYOGYSZEREK...

Makrociklikus laktonok (ML)
Doxiciklin
Melarzomin

Es még sokan mdsok...




MAKROCIKLIKUS LAKTONOK
- Avermektinek: ivermektin, eprinomektin, szelamektin

COMPRIMATE MASTICABILE pentru caini

- Milbemicinek: moxidektin, milboemicin-oxim L =
o ¥ a1 >7.5-15 KG
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MAKROCIKLIKUS LAKTONOK

- Glu-medialt Cl-ion csatorna, GABA-medidlt Cl-ion csatorna -
Paralizis

- Vér-agy gat véd! > P-glukoprotein effluxpumpa (MDR1 vagy
ABCBI1 gén)

Szelamektin, milbemicin

Normal Mutated Copies
Proper flow and transportation The mutation blocks proper
of drugs to and from the brain. flow of drug transportation.

/ delivering medicine \

MDR1 mutation resu Its
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s B cell membrane
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MAKROCIKLIKUS LAKTONOK

Farmakokinetika

Kivald felszivddads (per os — taplalék!, spot on, injekcid)
Kivald megoszlds =2 hosszu hatds (tabletta vs spot on)

Spot on: stabil, magas plazma- és szdoveti koncentraciok
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—e— Milbemax tablets, fasted (bioavailability 54%)
©--- Milbemax tablets, fed (bioavailability 77%)

- —w— Interceptor tablets, fasted (bioavailability 45%)
€ 100 2 — -~ i.v. injection, fasted (bioavailability 100%)
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Fig. 1.3.6. Blood profiles of milbemycin A4 5-oxime (the major homologue of %UAH"T"%E%NMW

milbemycin A3A; 5-oxime, >80%) in beagle dogs (11.7-16.0 kg).
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MOXIDEKTIN
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Kivalo felszivodds
0,024-0,048 mg/kg per os VS 2,5-6,25 mg/kg spot on (black box warning)
moxidektin F=67% per os

Simpari
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MILBEMICIN, MOXIDEKTIN (per os, spot on), SZELAMEKTIN

BIZTONSAGOSAK az érzékeny fajtdkban is (HAVI 1x)

VEMHES, LAKTALO néstényekben is biztonsdgosak




. —

r T T T 1
m o (=] (=3 o
™ o~ .=

e

e NINd Uim ju %

o)
@ payo

GV VG ar aar e
P

gyakorlatilag minden
lum ellen

st

..|..
Hatékonysag

SPOT ON >> PER OS




IVM

+ or

MOX

HA KIMARADT NEHANY HONAP
Ezt kovetoen 12 folyamatos honap

MIL 3 hénq&kimaradésnél 926%
MIL 4 horap kimaraddsndl 41%

MOX/2 honap kimaraddasndl 98%
SEL 3 honap 99%

Antigénteszt 6 hdnap mulva




Mi a moxidektin+doxiciklin ,slow kill” terapidk legfontosabb
hatranya?

1. A makrociklikus laktonokra valo rezisztencia

kialakulasanak esélye nagy
2. A sulyosbodd endarteritis hirtelen dllapotromlast okozhat
3. Sulyos tUnetek esetén az allat nem é&li Ul a hosszu terapiat
4. Mindhdarom



REZISZTENCIA

Miss Piggy L3 = MP3 Iarva
Ellendllt: 0,2 mg/kg ivermektin,
2 mg/kg milbemicin

‘‘‘‘‘

1. tipus: L3-L4 szintjén
(prevencio)

2. tipus: adulticid
kezelések

\




REZISZTENCIA
MIT TEHETUNK?

MINDIG teszteljunk preventiv szerek elott
& SLOW KILL
DOXICIKLIN

KOMBINALT stratégidk (piretroidok!)




Massive/acute release
of Wolbachia

Activated
macrophages

e Bacterial
'f'. antigens >

DOXICIKLIN

Filarial
nematode

Gyakorlatilag minden
stadium ellen
hatékonysag =
minden protokoll része

Wolbachia spp. ellen
baktericid = tartds
antigenitascsokkenés
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: _ﬁ*—‘ - Wolbachia
o ", released from

s 4 Secretory pore

Wolbachia
released
from vulva
with microfilariae

Secreted Wolbachia
surface proteins

TLRZ/TLREG
activation L{

Wolbachia products:

- Induction of
DMA, WSP, PAL, GroEL

antibodies

TLR4
activation

J TLR2/TLRG
NEUTROPHIL  activalion gng

Classical activation or Induction of EJ{GU CXCLZ, fi‘l;' 8
tolerization (on re-stimulation) CXCL8 and TNF-u Degranulation




DOXICIKLIN

Az ,elsd bajok okozdja...’
10 mg/kg BID
MELLEKHATASOK:
Hanyas (14%)

Hasmenés (7%)
Fényérzékenyités

madjvédelem!

Hepatotoxicitas, mikrovezikuldris szteatdzis
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Doxytab® vet. Flav.

50 mg
Tabletten fir Hunde und Katzen

Doxycyclin
ar Tier

Fur Tiere.
100 Tabletten p““""’



Csokkenthetjuk-e a dozist? SO
DOXICIKLIN

AHS: 10 mg/kg BID
Vs.
ESCCAP: 10 mg/kg SID

10 mg/kg BID = 28 napra Wolbachia PCR 0% negativ. & n
0 mg/kg SID = 21 napra Wolbachia PCR 82% poz. U

Tabletten fir Hunde und Katzen

- 4 honapra Wolbachia PCR 12% poz. = o

Lo
% 100 Tabletten _q:p:

Masik vizsgdlat, IgG: 10 mg/kg BID, 10 mg/kg SID

é&s 5 mg/kg BID mindegyikénél IgG csokkenés - adulticid
kezelésnél nem volt gond




Csokkenthetjuk-e a dozist?

DOXICIKLIN

Vélhetéen IGEN, az igazsdg valahol az 5 és a 10 mg/kg BID k6z6tt van

de: 10 honap vutan ,rebound”!
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Doxytab® vet. Flav.

50 mg

Tabletten fiir Hunde und Katzen
Doxycyclin

Fur Tiere.

100 Tabletten
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NH2

S
NH, IE
ARZENVEGYULETEK - MELARZOMIN JILAI As. g~ NH;
Intramuscularis beadds 3 alkalommal (2,5 mg/kg) "

1 injekcid, 1 hdnap, majd még 2 injekcid naponta
Rovid tu, L3-LS (17, 1'2")
Analgesia (framadol, butorfanol, fentanil stb.)
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IMMITICIDE

5 vials of freeze dried powder for injection
5 vials of water for injection
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MELARZOMIN N SI
Szévetizgatd hatds (30-35%) S @aﬂaswwﬁz

Kdéhoges, dyspnoe
TidSembdlia és endarteritis! (7-10-(28) nappal késébb) PIHENES!

IMMITICIDE

5 vials of freeze dried powder for injection
5 vials of water for injection

IMMITICIDE _ | IMMITICIDE
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Melyik a leghatékonyabb mddszer a szivférgesség rendszeres,
havi prevencidjara?

1. Moxidektin spof on

. Moxidektin per os

3. Milbemicin per os
4, Szelamektin spof on

5. Mind a négy mdodszer ugyanolyan jo hatékonysagu




SZIVFERGESSEG PREVENCIOJA (ML-k L3-L4 ELLEN
KIMAGASLOK]




SZIVFERGESSEG MEGELOZESE: teljes ekvivalencia, ha 30 naponta adagoljuk!
Szelamektin, moxidektin spot on

Moxidektin per os
Milbemicin per os

wVisszafele" gondolkodunk, nem eldrel

Vs.




Ha havonta kapjdk dllanddan -2 ,,t16kmindegy”, mit©

Ha nem biztos, hogy havonta = spot onok megbizhatdobbak




SZIVFERGESSEG MEGELOZESE

- e 6-8 hetes kortdl védekezzink (még biztosan érzekeny az L3-14
* 7 honap felett mar tesztelni kell, majd Ujratesztelni
e 8hét-7honap kdzdtte (meg biztos NEGATIV minden teszt)

Ha adtunk ML-t=> mikrofilaria-negativ (MOX 15 nap ), szelamektin &

Drug Age of heartworms ~ No. of Appearance/motility ~ Refe
(in months) treatments of live heartworms
Ivermectin (6 pg/kg, 2 1 100 ND McCall et al. (1986)
per os, monthly)
3 13 977 Abnormal McCall et al. (1996)
35 12 97.8 ND Bowman et al. (2001)
14 97.8 Abnormal McCall et al. (1995)
4 12 95.1 Abnormal McCall et al. (1995)
4.5 12 86.2 ND Bowman et al. (2001)
5 31 98.7 Abnormal McCall et al. (2001a)
55 12 522 ND Bowman et al. (2001)
29 94.9 Abnormal McCall et al. (2001a,b.c,d)
8 16 56.3 Abnormal McCall et al. (1998)
NA 24 70.0° ND Venco et al. (2004)
Milbemycin (500 pg/kg 2 1 95.1 ND Grieve et al. (1991)
per os, monthly)
2 2 100 ND Grieve et al. (1991)
3 13 96.7 Normal McCall et al. (1996)
35 12 56.5 ND Bowman et al. (2001)
4 49.3 Normal McCall et al. (1995)
4 12 414 Normal McCall et al. (1996)
4.5 12 127 ND Bowman et al. (2001)
55 12 1.1 ND Bowman et al. (2001)
6.5 12 159 ND Bowman et al. (2001)
8 16 0 Normal McCall et al. (1998)
Selamectin (6 mg/kg, 2 1 100 ND McTier et al. (2000)

topically monthly)

3 12 98.5 ND McCall et al. (2001b)
Adult 18 390 Abnormal Dzimianski et al. (2001)
Moxidectin (0.5 pg/kg per os)” 1 100 ND McTier et al. (1992)

Moxidectin (0.17 mg/kg SC, 4 1 859 Abnormal McCall et al. (2001d)

I FIND YOUR LACK OF TESTS DISTURBING. every © months)

o

4/10 2 97.2 Abnormal McCall et al. (2001d)
6 1 25 Abnormal McCall et al. (2001d)
6/12/18 3 25 Abnormal McCall et al. (2001d)




SZIVFERGESSEG KOMPLEX KEZELESE




Mikor kezdjuk el?

1. Ha van mikrofildria, mindig PCR
2. Ha nincs mikrofildria, akkor legalabb 2 (3)

antigénteszt
. Antigénteszt és még ,,valami” (UH, RTG)




Blood vessel before arrival of worms

Smooth muscle
Endothelium

Arrival of the Death of worms and
D.immitis worms Wolbachia liberation
Chronic Pathology Acute Pathology

Thromboembolisms
and potentiation of
inflammatory reactions

Inflammation and
proliferative endarteritis

Pulmonary edema Congestive
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Melarsomine only lvermectin / Doxycycline / Melarsomine
A % A Y



A Dirofilaria immitis okozta szivférgesség komplex terdpidja

Osszedllitotta: Dr. Jerzsele Akos PhD (az AHS 2020-as ajanldsa alapjdn)

Fé hatéanyagok

Glikokortikoid és/vagy klopidogrél

Omeprazol/
pantoprazol

Mdajvédelem

Megjegyzés

Ha nincs vagy
enyhe

Ha silyos
microfilaraemia*:

Microfilaraemia esetén* vizoldékony

0.5-1 mg/kg SID per os a

*microfilaraemia

1.nap microfilaraemia* | moxidektin spot on, 5 N I dexametazon injekciét esetén 8 6rds
: moxidektin spot | de szelamektin spot exametazon L.25 ma/kg kovetd 3-5 napig megfigyelés
on on megfontolandd
v érbiokémiai
vizsgdlat legaldbb a
1-30. nap Doxiciklin 10 mg/kg BID SAMe, szilibinin terdpia sordn
egyszer (7-10.
napon) a
,5-1 kg SID
. . Microfilaraemia esetén* vizoldékony 0.5-1mg/kg S 'Per O,S,O . ) ,
30. nap Moxidektin spof on dexametazon injekcioét *8 6ras megfigyelés
dexametazon 0,25 mg/kg IM N » .
koévetd 3-5 napig
31-60. nap
60. nap Moxidektin spot on
60. nap Melarzomin-diklérhidrat IM 2,5 mg/kg
e o
. rz 'mZT or;J ; ms/;é gADT] , ?? 0,5-1 mg/kg SID per os mozgaskorlatozas!
rednizolon 0,5 m -2 héti . -
60-90. nap 9/%9 9 prednizolon terépia [ SAMe, szilibinin
) ; ) alatt Kritikus id6szak a
Klopldggrel 10 mg/kg SID 1 r.wplg, rrlereriA
majd2 mg/kg SID 6 napig beaddsdt kovets 1
Moxidektin spot on hét
90. nap P,
Melarzomin-diklérhidrat IM 2,5 mg/kg
91.nap Melarzomin-diklérhidrat IM 2,5 mg/kg Ezt kévetben
_ _ 6vatossdg még 6
Prednizolon 0,5 mg/kg BID 1 hétig et
90.-120. nap rednizolon £, mg/kg < nelig prednizolon terdpia | SAMe, szilibinin

Klopidogrél 10 mg/kg SID 1 napig,
majd 2 ma/kg SID 6 napig

alatt

Ezt kbvetden
havonta

Mikrofilaricid makrociklikus lakton
(moxidektin spot on preferdlt**)

**az esetleges tUléIS
férgek ellenes
adulticid hatds és a
kifejezett
mikrofilaricid hatds

90 nap utdani 9.
hénapban

Antigénteszt, amelynek poztivitdsa esetén a doxiciklin 30 napos addsdt kév etden 2 injekcids melarzomin-terdpia

ismétlése




GlUkokortikoid és/vagy Omeprazol/

Fé hatéanyagok Mdjvédelem  Megjegyzés

klopidogrél pantoprazol
Ha nincs vagy Ha sUlyos Mikrofilarémia esetén*
enyhe mikrofilarémia*: vizoldékony dexametazon 0,5-1 mg/kg SID *mikrofilarémia
1.nap mikrofilarémia*: moxidektin spot 0,25 mg/kg IM az injekciot esetén 8 ords
moxidektin spot on, szelamektin kdvetd 3-5 napig megfigyelés
on spot on (+ esetleg antihisztamin)
/
Q, B EETT SRR

& 26-5.0kg 2,6-50kg 2,6-50kg

Dexadreson

\
Ak bl ¥ ¥
stronghold
30mg | " "
Al Wylicznie dla rwierzat, Wydawany Lietodanal dzivniekiem
Letls 2 przepisu lekarza - Rp. Recepiu vetenndras ziles.
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1-30. nap Doxiciklin 10 mg/kg BID

SAMe, vérbiokémiai
szilibinin  7-10. napon
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SN
Doxytab® vet. Flav.
50 mg
Tabletten fir Hunde und Katzen
o) Doxycyclin
&”‘ Far Tiere.

100 Tabletten  CAAID



30. nap

31-60. nap

Moxidektin spot on

Mikrofilarémia esetén*
vizoldékony
dexametazon 0,25
mg/kg IM

Omeprazol/
Pantoprazol
0,5-1 mg/kg
SID per os 3-5
napig

*8 ords
megfigyelés



60. nap
60. nap

60-90. nap

Moxidektin spot on

Melarzomin-diklorhidrat IM 2,5
mg/kg

\MMITICIDE
5 vials of freeze dried powder for injection

Prednizolon 0,5 mg/kg BID 1 hétig
Prednizolon 0,5 mg/kg SID 1 hétig
Prednizolon 0,5 mg/kg ADT 1-2
hétig

Omeprazol/
pantoprazol
0,5-1 mg/kg SID
Klopidogrél 10 mg/kg SID 1 napig,
majd 2 mg/kg SID 6 napig

75
mg film-coated tablet Clopidogrel ¥

e 28 "'f“-f:oama tablets
P lavise ; ;

SAMe,
szilibinin



Moxidektin spot on
Melarzomin-diklérhidrat IM 2,5 mg/kg

91. nap Melarzomin-dikloérhidrat IM 2,5 mg/kg

90. nap

Prednizolon 0,5 mg/kg BID 1 hétig
Prednizolon 0,5 mg/kg SID 1 hétig O/P
Prednizolon 0,5 mg/kg ADT 1-2 hétig 0,5-1 SAMe,
mg/kg SID szilibinin
Klopidogrél 10 mg/kg SID 1 napig, majd  per os
2 mg/kg SID 6 napig

90.-120. nap

\MMITICIDE
5 vials of freeze dried powder for injection
5 vials of water for iniefcin
ARAAG
a/nrneE
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**az esetleges

i o . tuléld férgek
. v Mikrofilaricid makrociklikus vielo terge
Ezt kovetoen . ) ellenes
lakton (moxidektin spot on g
havonta adulticid

preferdlt**) hatds +
mikrofilaricid

90 nap utdni Antigénteszt, amelynek pozitivitdsa esetén a doxiciklin 30 napos addsdat kdvetden 2
9. honapban injekcids melarzomin-terdpia ismétlése




W The AHS Guidelines: 2018 Updates

GUIDELINES

Guidance on Prevention, Testing and Treatment

hile heartworms arg a tough opponent, knowledae s a powerful weapon. To arm
V\/veterinarians with the most up-to-date and comprehensive information about

heartworm management, the American Heartworm Society (AHS) created guidelines
on heartworm prevention, testing and treatment, as well as heartworm epidemiclogy and
hiology. Guideline revisions are published as needed, based on sound principles of heartworm
management. The 2018 guidelines include the follewing recommendations.

HEARTWORM PREVENTION: Weigh the Risk
Heartworms have been diagnosed in all 50 states, but the risk of transmission
vanes considerably. Veterinarians should weigh the relative risk of heartworm
infection when making specific heartworm prevention recommendations to clients.
ANNISTON, ALABAMA We suggest that veterinarians:
CHAIRMAN, AHS :
RESEARICH AND B Recommend year-round prevention with a macrocyelic lactone preventive for all pets
GUIDELINES COMMITTEE B Take practical steps to imit mosquito exposurs (e.9., keeping pets indoors during peak
mosquita times and eliminating standing water where mosquitoes can breed).
B |f mosquito proliferation and the presence of heartworm-positive animals means the nsk
of heartwaorm transrission 15 high, consider adding a mosquito repellent/ectoparasticide
seasonally or yearround. Don't rely on repellents alone to prevent heartworm disease.

HEARTWORM TESTING: Know When to Heat the Sample
The practice of heating serurm samples prior to antigen testing to unmask blocked
antigen has been the subject of multiple scientific studies dasigned to determing
optimal heartworm lesting methods. For vaterinarians whao have guestions about
heat treatment, the AHS recormmends:

B Rely on antigen and microfilana testing for routine heartworm screening. These tests are
highly sensitive and accurate.

B Because heat treatment is contrary to labeling for in-house antigen tests and may interfere
with the accuracy of certain blood tests, don't heat-treat samples as part of routine
screening.

B Consider heat treating a patient’s serum sample if chnical infection in the absence of a
positive antigen test result is suspected.

HEARTWORM TREATMENT: Avoid Alternatives
4 The goal of heartworm treatment 1s to kil adult worm infections with rminimal
complications while stopping the progression of dissase. Alternative, non-
> arsenical-based treatment protocols have been studied 1o guide management of
'dogs that arent candidates for melarsomine treatment; however, the treatment
protocol recommended by the AHS includes pre-treatrment with an ML and doxyoyclineg,

following by a month-long waiting period, then 3 doses of melarsomine on days 60, 90 and 91

Here's why:

B Waiting until day 60 to start killing the adult worms with melarsomine allows time for
Wolbachia surface proteins and other metabalites to dissipate, as well as time for the
heartworms themselves to wither,

B While non-arsenical treatrment protocols have their place for a small percentage of dogs,
it can take much longer to kill adult worms, during which time heartworm pathology and
damage can progress. Il

TOM NELSON,

DVM
ANIMAL MEDICAL CENTER




Az alternativ, Un. kombinalt "slow kill" terapia az esetek tiGiInyomoé
tobbségében NEM JAVASOLT!

- a féregelimindcid lassu, betegség progredidl
- negativ antigéntesztet eredményezhet
- jelent&s rizikdfaktor a makrociklikus laktonokkal szembeni rezisztencia kialakuldsahoz
/ - hosszu ideig tartd mozgdskorlatozas




Magyarorszagi D. immitis felméreés

- A Boehringer Ingelheim és az Allatorvostudomanyi Egyetem egy(ittm(ikodése
« Célunk a szivfergesseg magyarorszagi prevalenciajanak meghatarozasa

« |dOzjtes: 2023. tavaszatol gyljtunk mintakat az orszag minden teruletérdl

(jiy Boehringer Ingelheim MY H R



