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REPORTS AND SYNTHESES | REFERATE §1 SINTEZE 

WHY DIROFILARIA REPENS 

HAS MORE ZOONOTIC IMPACT THAN DIROFILARIA IMMITIS ? 

DE CE ESTE IMPACTUL ZOONOTIC AL LUI DIROFILARIA REPENS 

MAI MARE DECAT CEL AL LUI DIROFILARIA IMMITIS ? 

C. G E N C H I 

A B S T R A C T I R E Z U M A T 

S o m e ma jo r d i f fe rences have to be kept in m ind 

cons ide r ing Dirofilaria repens and D. immitis in fec­

t ions in d o g s . For h e a r t w o r m in fec t ions , severa l rap id , 

easy , in c l in ic sero log ica l kits a re ava i lab le tha t de tec t 

the c i rcu la t ing an t i gens o f f e m a l e w o r m s . I t a l l ows v e ­

te r inar ians to a p r o m p t d iagnos i s wh i le no sero log ica l 

d iagnos t i c is ava i lab le for D. repens, and th is h a m p e r 

both a rapid sc reen ing in d o g popu la t ion or a rapid and 

easy d iagnos i s . B lood exam ina t i on for c i rcu la t ing m i ­

crof i lar iae is s t rong ly s u g g e s t e d for both Dirofilaria i n ­

fec t i ons , but th is is the on ly w a y of D. repens d a g n o s i s . 

However , Knot t test that a l l ows the v isua l iza t ion and 

the ident i f icat ion of micro f i la r iae is not a lways fami l ia r 

to ve te r ina r ians , ma in ly in a reas of recent in t roduct ion 

o f the paras i te . M e l a r s o m i n e d ihyd roch lo r i de , c u r r e n ­

tly used aga ins t D. immitis i n fec t ions , has no ef f icacy 

aga ins t D. repens and on ly mox idec t in has s h o w n to be 

ab le to kill mos t o f adu l t w o r m s in expe r imen ta l s t u ­

d ies . Mos t o f mac rocyc l i c l ac tones cur rent ly used for 

d i rof i lar ia l in fec t ions ( i ve rmec t in , m i l bemyc in o x i m e 

and se lamec t i n ) a re not ful ly e f f i cac ious aga ins t D. 

repens micro f i la r iae a n d on ly mox idec t in has been 

s h o w n to be fu l ly e f fec t ive af ter four mon th l y a d m i n i s ­

t ra t ions dec reas i ng the risk o f micro f i la r iae t r a n s m i ­

ss ion to mosqu i t o vec to rs . Final ly , wh i le all the m a c r o -

cyc l ic lac tone p reven ta t i ves ava i lab le on the ve te r i na ­

r ian marke t a re ful ly e f fec t ive aga ins t D. immitis p a ­

tent in fec t ions a t least in Eu rope ( s o m e case of res is ­

t ance have been repor ted f r om the U S A ) , not all have 

the s a m e po tency aga ins t D. repens and on ly m o x i ­

dec t in has s h o w n a ful l e f f icacy to p reven t s u b c u t a ­

neous D. repens in fec t ions . Keep ing in m ind all the a-

bove cons ide ra t i ons , D. repens in fect ion is m u c h mo re 

dif f icult to be d i a g n o s e d and cont ro l led in the reser ­

vo i r popu la t ion (m ic ro f i l a raemic d o g s ) , and its s p r e a ­

d ing wil l con t i nue wi th the risk o f inc reas ing the publ ic 

hea l th c o n c e r n s . Med ica l doc to rs and ve te r ina r ians 

mus t str ict ly co l labora te for a bet ter cont ro l and sur ­

ve i l lance o f th is in fec t ion . Gu ide l i nes for the cont ro l 

and t r ea tmen t of Dirofilaria in fec t ions can be f ound in 

E S C C A P Gu ide l i ne 5 . 

K e y w o r d s : Dirofilaria, M o x i d e c t i n , zoono t i c 

1) Universita degli Studi di Milano, Italia 

T rebu ie sa se t ina con t de ca teva d i fe rente majore 

c a n d se vo rbes te desp re infestat i i le cu Dirofilaria re­

pens si D. immitis la ca in i . Pent ru infestat i i le cu Dirofi­

laria spp. se g a s e s c kituri c l in ice sero log ice rapide si 

u s o a r e , ce ident i f ied an t igene le c i rcu lante ale femelei 

de n e m a t o d . A c e s t e tes te a juta veter inar i i Tn d iagnos-

t i carea rap ida , Tnsa nu sunt va lab i le si pent ru D. re­

pens, iar aces t lucru Tmpiedica dep is ta rea rapida a po-

pulat ie i de cain i in fes ta ta . 

E x a m e n u l sange lu i es te r e c o m a n d a t pent ru de-

tect ia microf i lar i i lor c i rcu lante pent ru a m b e l e speci i de 

Dirofilaria, f i ind s ingura moda l i ta te de d iagnost icare a 

D. repens. Cu toa te a c e s t e a , testu l Knot t ce permite o 

v izua l i zare si o ident i f icare a microf i lar i i lor nu este fa­

mi l iar veter inar i lor , mai a les in zone le Tn care parazitul 

es te recent in t rodus. Me la r som ine d ihydrochlor ide, 

admin is t ra t con t ra infestat i i lor cu D. immitis, nu are 

nic io e f icac i ta te Tmpotr iva D. repens si doa r moxidec­

t in es te e f i cace Tn d is t rugerea major i tat i i adul t i lor pa-

razi t i , d u p a c u m arata studi i le expe r imen ta le . 

Ma jor i ta tea lac tone lor macroc ic l i ce ut i l izate re­

cen t pent ru infestat i i le cu dirof i lar i i ( i ve rmec t in^ , mil­

bemyc in o x i m e si se lamec t in ) nu sunt e f icace Tn totali-

ta te Tmpotr iva microf i lar i i lor de D. repens si doar moxi­

dec t in es te pe dep l in e f i cace d u p a patru administrari 

l una re , s c a z a n d r iscul t ransmi ter i i microf i lar i i lor prin 

vector i i tan tar i . In t imp ce toa te lac tonele macrocicl ice 

ce se g a s e s c pe piata ant iparaz i ta re lor de uz veterinar 

sun t e f i cace Tmpotr iva lui D. immitis eel put in Tn Europa 

(Tn S . U . A . a fost rapor ta ta p rezen ta chimiorezistentei ) , 

nu toa te au aceeas i po ten ta cont ra D. repens si doar 

mox idec t inu l a re o ef icac i ta te c rescu ta si poate preve-

ni infestat i i le subcu tana te cu D. repens. 

T i n a n d con t de toa te aces te cons idera t i i , infesta­

ti i le cu D. repens sun t mul t mai dif ici l de d iagnost icat si 

cont ro la t Tn rezervoru l populat ie i (caini i cu microfi-

lar i i ) , iar raspand i rea lor va con t inua cu r iscul cresterii 

p reocupar i lo r de sana ta te pub l i ca . 

Medic i i uman i s i cei veter inar i t rebu ie sa colabo-

reze s t rans pent ru un mai bun cont ro l s i supraveghere 

ale aces te i in festat i i . Inst ruct iun i le pent ru controlul si 

t ra tamentu l infestat i i lor cu Dirofilaria pot fi gasite in 

E S C C A P Gu ide l ine 5 . 

C u v i n t e che ie : Dirofilaria, Mox idec t i n , zoonotic 
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Dirof i lar ial d i seases are vec to r -bo rne parasi t ic d i ­

seases main ly o f dogs and ca ts (and wi ld ca rn ivo res ) 

caused by Dirofilaria repens and D. immitis. D. repens 

is endem ic in m a n y count r ies of the O ld Wor ld but has 

not yet been found in the A m e r i c a s wh i le D. immitis 

infect ions have a wo r l dw ide d is t r ibut ion (25) For long 

t ime the two spec ies w e r e con fused and i t w a s a s ­

sumed that Dirofilaria w o r m s cou ld be f ound both in 

the pu lmonary ar tery and in s u b c u t a n e o u s t i ssues . In 

1910, Bonvic in i an I tal ian sc ient is t , s tudy ing the ef fect 

of essent ia l tu rpen t ine oil aga ins t that he s u p p o s e d to 

be hea r two rms , recovered s o m e adu l t w o r m s f r om 

subcu taneous t i ssues of a nec rops ied dog and sen t 

them to Rai l let and Henry in Lyon (France) w h o s u b ­

sequent ly desc r ibed and n a m e d the spec ies as D. re­

pens (32) . None the less , the f irst observa t ion of D. re­

pens w a s p robab ly d o n e in a h u m a n be ing . 

In 1566 , a Por tugase med ica l doctor, k n o w n as 

A m a t o Lus i tano , in his Curationum Medicinalium Cen-

turiae repor ted "puella trima... per oculi internam par­

tem, quam angulum magnum appellamus, a jumbrici 

cuiusdamcaput appere coepis ..." (in a t h ree -yea r -o ld 

gir l , sudden ly i t s tar ted to a p p e a r in the a rea we cal l 

big ang le o f the eye the t ip o f o n e w o r m wh i ch s o m e ­

t imes are s i ted in the eye mak ing its opac i ty ) (23) . 

In fec ted dogs are the ma in reservo i r as they f re ­

quent ly have microf i lar iae in the per iphera l b l ood . To 

note that in severa l eas te rn count r ies D. repens p re ­

va lence is h igher than D. immitis such a s , for e x a m p l e , 

i n Roman ia w h e r e hea r two rm p reva lence range 2 % -

0 . 2 % and D . repens p reva lence 7 % - 2 0 % (8 ; 1 8 ; 19) . 

D. repens adu l t w o r m s are pe rmanen t l y loca ted in 

subcu taneous t i ssues ( subcu taneous d i rof i lar ios is) 

whi le D. immitis a re located in pu lmona ry ar ter ies and 

the r ight hear t cav i t ies (hea r two rm in fect ion) and h u ­

m a n s can be an acc identa l hos ts for both spec ies . 

However , compar i ng the da ta o f zoono t i c in fec­

t ions caused by D. immitis in the Un i ted Sta tes and 

Japan wi th that obse rved in Eu rope in the last yea rs , 

the f igures are surpr is ing di f ferent . In the U S , in the 

last 60 years abou t 110 h u m a n cases have been re ­

ported ( 2 1 ; 38) ( roughly 1.8 c a s e s / y e a r ) and 277 c a ­

ses in the last 39 yeas in J a p a n (1) ( roughly 7.1 c a ­

ses /yea r ) whi le in Eu rope less than 30 cases have been 

repor ted in the last 37 years (4 ; 1 1 ; 12) . To note that 

the preva lence of can ine hea r two rm infect ion in 

endem ic a reas o f the U S , J a p a n and Eu rope are qu i te 

the s a m e ( 1 2 % to 6 0 % in not prevent ive ly t rea ted 

dogs ) . A b o u t D. repens, mo re than 3 ,500 cases of 

h u m a n infect ions have been repor ted in Eu rope f rom 

1977 until 2016 ( 1 3 ; 1 5 ; 2 8 ; 2 9 ; 3 0 ; 3 4 ; 37) rough ly 

abou t 89 cases / y e a r in the last 39 yea rs . 

However , th ree cases have been desc r ibed in the 

US in ind iv iduals w h o prev ious ly acqu i red the infect ion 

dur ing s tay ing or t ravel l ing in Italy, G r e e c e and Af r ica 

(14 ; 2 4 ; 2 6 ; 27 ) . 

Cons ide r ing these d a t a , Pamp ig l i one (29) hypo ­

thes ized that " p e r h a p s tw in D. immitis popu la t ions 

exist wi th d i f ferent geno types" . However , th is hypo the ­

sis is l ikely not va l id , as i t has been demons t ra ted that 

mos t isolates have genet ic ident i ty a m o n g D. immitis 

w o r m s f rom di f ferent geograph ica l locat ions a round 

the wor ld (5) even recent ly s o m e d i f fe rences have 

been found both in Eu rope (33) and A m e r i c a s (9) . 

Both D. immitis and D. repens a re ab le to g r o w 

into the s a m e mosqu i t o spec ies and a t the s a m e 

t empe ra tu re and humid i t y unde r labora to ry c o n d i ­

t i ons , and they have the s a m e d e v e l o p m e n t a l t ime 

f rom the microf i lar ia ! s tage to the in fect ive larva ( 1 6 ; 

4 0 ) . Recent ly , D. repens la rvae have been ident i f ied in 

Anopheles maculipennis a n d Aedes vexans f r om S l o ­

vak ia and A u s t r i a , respec t ive ly ( 7 ; 36) a n d both D. 

immitis and D. repens in Culex pipiens f r om G e r m a n y 

(20) . T h e s e mosqu i t os spec ies a re wel l k n o w n to be 

c o m p e t e n t vec to r for Dirofilaria in fec t ions (7) . T h e n , 

d i f ferent fac to rs shou ld p lay a cr i t ical role in s u c h a 

d i f fe rence in the r isk of zoono t i c in fec t ions . 

On the con t ra ry of D. immitis l a rvae , that o n c e 

t ransmi t ted by the in fec ted mosqu i t o u n d e r g o n e m i ­

gra t ions in d e e p t i ssues of the host be fo re the f inal 

loca l izat ion in the p u l m o n a r y ar ter ies and r ight hear t , 

D. repens is a paras i te pe rmanen t l y located in the s u b ­

c u t a n e o u s connec t i ve t i ssues . O n c e infect ive larvae 

are t ransmi t ted by an in fec ted m o s q u i t o , they migra te 

t h roughou t the subcu t i s unti l t hey deve lop to adul t 

s t ages . F u r t h e r m o r e , a f requen t loca l izat ion in h u ­

m a n s i s the ocu la r con junc t i va . We can hypo thes i ze 

tha t i t is m u c h m o r e easy for a paras i te loca ted in s u b ­

c u t a n e o u s t i ssues to e s c a p e the natura l res is tance 

( i m m u n e response ) o f unusua l hos t s , s u c h h u m a n s , 

than for D. immitis la rvae tha t have a long migra t ion 

a lso in h u m a n s a n d can be f requen t l y f o u n d in d e e p 

loca l iza t ions such as lungs (coin les ions) o r mesen te ry . 

Wh i l e D.immitis c a u s e s a s e v e r e / v e r y seve re c o n ­

di t ion in in fec ted d o g s (and e v e n m o r e seve re in cats) 

and i f not c u r e d , the d i sease can be fa ta l , mos t D. 

repens in fec t ions a re a s y m p t o m a t i c . 

S e l d o m , not p a t h o g n o m o n i c s igns s u c h as prur i ­

t us , a lopec ia o r de rmat i t i s , a n d e v e n less f requen t l y 

nodu les con ta in ing micro f i la r iae a n d / o r adu l t w o r m s , 

can be o b s e r v e d . As a c o n s e q u e n c e , m o s t in fect ions 

run u n d i a g n o s e d by ve te r ina r ians . 
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D I A G N O S I S O F C A N I N E D I R O F I L A R I O S I S 

For h e a r t w o r m i n f e c t i o n s , s e v e r a l r a p i d , e a s y , i n 

c l in ic s e r o l o g i c a l t e s t kits a r e a v a i l a b l e a b l e to d e t e c t 

t h e c i r c u l a t i n g a n t i g e n s o f a d u l t f e m a l e w o r m s . 

I t a l l o w s v e t e r i n a r i a n s to a p r o m p t d i a g n o s i s w h i l e 

no s e r o l o g i c a l d i a g n o s t i c is a v a i l a b l e for D. repens, a n d 

th is h a m p e r b o t h a rapid s c r e e n i n g in d o g p o p u l a t i o n 

or a rapid a n d e a s y d i a g n o s i s in i n f e c t e d o n e s . 

T o n o t e t h a t c r o s s - r e a c t i o n s h a v e b e e n o b s e r v e d 

in s o m e c a s e of o t h e r paras i t ic i n f e c t i o n s ( e . g . Angio-

strongylus vasorum a n d Spirocerca lupi; 3; 35) a n d 

t h e lack of c r o s s - r e a c t i o n s b e t w e e n D. repens a n d D. 

immitis is d u e to t h e l o c a l i s a t i o n of t h e t w o p a r a s i t e s 

( s u b c u t i s a n d b l o o d s t r e a m , r e s p e c t i v e l y ) rather t h a n 

t h e s p e c i f i c i t y o f t h e t e s t s . B l o o d e x a m i n a t i o n for c ir­

c u l a t i n g m i c r o f i l a r i a e is s t r o n g l y s u g g e s t e d for b o t h 

Dirofilaria i n f e c t i o n s , but th is is t h e o n l y w a y of D. 

repens d a g n o s i s . H o w e v e r , K n o t t t e s t , t h a t a l l o w s t h e 

v i s u a l i z a t i o n a n d t h e i d e n t i f i c a t i o n of m i c r o f i l a r i a e , is 

not f a m i l i a r to v e t e r i n a r i a n s , m a i n l y in a r e a s of r e c e n t 

i n t r o d u c t i o n o f t h e p a r a s i t e . 

P R E V E N T I O N A N D A D U L T I C I D E T R E A T M E N T 

T h e m a c r o c y c l i c l a c t o n e s current ly avai lable o n t h e 

veter inar ian m a r k e t ( i v e r m e c t i n , m i l b e m y c i n , o x i m e , 

m o x i d e c t i n a n d s e l a m e c t i n ) are ful ly effect ive to p r e ­

vent D. immitis patent in fect ions, at least in E u r o p e 

( s o m e c a s e o f res is tance have b e e n reported f r o m t h e 

U S A ) , not all have s h o w n t h e s a m e p o t e n c y a g a i n s t D. 

repens a n d only m o x i d e c t i n has s h o w n a full ef f icacy to 

prevent s u b c u t a n e o u s dirof i lar iosis (16) . F u r t h e r m o r e , 

m o s t of m a c r o c y c l i c lactones current ly u s e d for d i r o -

filarial infect ions ( i v e r m e c t i n , m i l b e m y c i n o x i m e a n d 

s e l a m e c t i n ) are not ful ly ef f icac ious a g a i n s t D. repens 

microf i lar iae a n d only m o x i d e c t i n has a p p r o v e d as a 

microf i lar ic idal a g e n t after four m o n t h l y a d m i n i s t r a ­

t ions ( 1 0 ) . M e l a r s o m i n e d i h y d r o c h l o r i d e , current ly 

u s e d a g a i n s t D. immitis in fect ions, has no eff icacy 

a g a i n s t D. repens a n d only m o x i d e c t i n has s h o w n able 

to kill m o s t of adul t w o r m s in e x p e r i m e n t a l s tudies (31) . 

T h e r e a s o n o f s u c h a d i f f e r e n c e s b e t w e e n a v e r -

m e c t i n s a n d m i l b e m y c i n s a r e a s a c o n s e q u e n c e o f s e ­

vera l f a c t o r s : m o x i d e c t i n is m o r e l ipophi l ic in n a t u r e 

t h a n i v e r m e c t i n a n d i t is s t o r e d in t h e fat , w h i c h m a y 

act as a d r u g reservoir. C o m p a r e d to i v e r m e c t i n , m o x i ­

d e c t i n h a s a h i g h e r d i s t r i b u t i o n v o l u m e a n d a l o n g e r 

half-l i fe e l i m i n a t i o n . T h i s m a y faci l i tate its d i s t r i b u t i o n 

f r o m t h e b l o o d s t r e a m t o d i f f e r e n t t i s s u e s a n d l o n g e r 

r e s i d e n c e t i m e for t h e d r u g i n t h e b o d y ( 2 ; 3 9 ) . 

F u r t h e r m o r e , t h e m o x i d e c t i n m i n i m u m d o s a g e 

e f f e c t i v e a g a i n s t D. immitis infect ive larvae is 3 m e g / 

kg vs6 m c g / k g of i v e r m e c t i n . 

D. repens larval s t a g e s a n d t h e adul t w o r m s are 

p e r m a n e n t l y r e s i d e n t i n s u b c u t a n e o u s t i s s u e s , w h i c h 

a r e r ich o f c o n n e c t i v e a n d fat t i s s u e s . T h e r e f o r e , the 

h i g h l ipophi l ic n a t u r e of m o x i d e c t i n is p r o b a b l y the 

r e a s o n of t h e ful l e f f i c a c y o b s e r v e d in t h e s t u d i e s . 

P - g l y c o p r o t e i n is a m e m b r a n e prote in b e l o n g i n g 

t o t h e s u p e r f a m i l y o f t h e A T P - b i n d i n g c a s s e t t e ( A B C ) 

t r a n s p o r t e r s a n d e x e r t s a p o t e n t a c t i o n vs d r u g d is­

p o s i t i o n . M o x i d e c t i n tox ic i ty d e p e n d s o n P-gp activ i ty 

in a less e x t e n t t h a n t h a t of i v e r m e c t i n [ m o x i d e c t i n 

s e e m s to be a w e a k e r s u b s t r a t e inhibi tor of P-gp 

c o m p a r e d w i t h i v e r m e c t i n , 2 2 ] . T h i s m a y e x p l a i n the 

possib i l i ty to i n c r e a s e t h e d o s a g e of m i l b e m y c i n s in 

c o m p a n i o n a n i m a l s , i n c r e a s i n g t h e b r o a d s p e c t r u m o f 

e f f i c a c y o f t h e s e m a c r o c y c l i c l a c t o n e s . 

C O N C L U S I O N S 

In c o n c l u s i o n , k e e p i n g in m i n d all t h e a b o v e c o n ­

s i d e r a t i o n s , D. repens in fect ion is m u c h m o r e diff icult 

t o b e d i a g n o s e d a n d c o n t r o l l e d i n t h e reservo i r p o p u ­

lat ion ( m i c r o f i l a r a e m i c d o g s ) , a n d its s p r e a d i n g will 

c o n t i n u e w i t h t h e r isk of i n c r e a s i n g of publ ic health 

c o n c e r n s . O n t h e o t h e r h a n d , w e c a n not e x c l u d e that 

t h e h igh z o o n o t i c i m p a c t of D. repens s h o u l d be as the 

c o n s e q u e n c e o f m o r e " v i s i b l e " c l in ical s i g n s i n h u m a n s 

( e . g . : s u b c u t a n e u s n o d u l e s a n d conjuct iva l a n d s u b ­

c o n j u n c t i v a l i n f e c t i o n s ) , m o r e e a s y t o b e et io logical ly 

d i a g n o s e d t h a n , for i n s t a n c e , D. immitis lung infec­

t i o n s . N o n e t h e l e s s , m e d i c a l d o c t o r s a n d veter inar ians 

m u s t str ict ly c o l l a b o r a t e for a better c o n t r o l a n d sur­

v e i l l a n c e of th is paras i t ic i n f e c t i o n . For i n s t a n c e , in 

U k r a i n e r e p o r t i n g c a s e s o f d irof i lar ios is h a s b e e n m a n ­

d a t o r y s i n c e 1 9 7 5 , a n d t h e d i s e a s e w a s i n c l u d e d i n the 

n a t i o n a l s u r v e i l l a n c e s y s t e m for not i f iable d iseases 

( S a l a m a t i n e t a l , 2 0 1 3 ) . G u i d e l i n e s for t h e c o n t r o l and 

t r e a t m e n t of Dirof i lar ia in fect ions c a n be f o u n d in 

E S C C A P G u i d e l i n e 5 ( 4 1 ) . 
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