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Recent Advances in the Use of Anthelmintics for Treat- Jong:Yil Chai

ing Nematode Infections , . .
Department of Parasitology and Tropical Medicine, Seoul

The recent trends of parasitic infections in Korea include remarkable decreases National University College of Medicine, Seoul, Korea

of soil-transmitted nematode infections and elimination of lymphatic filariasis. In
comparison, enterobiasis (pinworm infection) continues to be prevalent among
children and the cases of zoonotic tissue-invading nematode infection are
slightly increasing or they are being increasingly diagnosed. In addition, imported
parasitoses continue to be problems from the clinical and public health points of
view. In this review, the advances in the management and anthelmintic treatment
of these nematode infections are briefly reviewed. Albendazole, mebendazole,
thiabendazole, flubendazole, pyrantel pamoate, pyrvinium pamoate, oxantel
pamoate, levamisole, ivermectin, and diethylcarbamazine are the examples of anti-
nematode anthelmintics that are currently being used. Although several of these
drugs are known to be broad-spectrum anthelmintics, selection of each drug should
be done specifically for each nematode infection, and with consideration of the
specific conditions of each patient and the purposes, for example, when performing
individual or mass treatment. It is hoped that the chemotherapy regimens reviewed

here will help physicians to treat their patients infected with nematode parasites.
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Q7 3h=7AF oS 59 AKX (Capillaria hepatica), 7R
M|%=(Capillaria philippinensis), A 2% (Trichinella spiralis), 112}
3% (Anisakis simplex), B713]% (Pseudoterranova decipiens), 7}
3% (Toxocara canis), ZF&(Fasciola hepatica), AN ZF& (Fasciola
gigantica), & 2R =82 (Echinostoma hortense) 5-2] <47}
Soluhal lof B} Xekat 2|5 QoA FF 7k A7} AL
ATH2]. ool A= AF T AT el A 7 B A5 AL
= EFiviE AsR319 2 7 Qg el AR A4
9] X] g9l A}-&-5]+= A (anthelmintics) &) 2
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1) 8)%(Ascaris lumbricoides)

T 2k Al 2E FollA] FTo] HEE do] 4], 15417] &
A Al wjghe] B A Feto] WA JATHS]. g A o] A
Fa3le] M= 7HEE <] 80-90%9| o] 25 on, Ao} =7 F
PR3] (A =33 di= uhaardel] el 1980
o o] Aztate] 20049 20l A S P Fo 2 ¢ FR AL AN F
2 FAd80] 0.03%= FobATHL. A7 Al SHe T7do] §ls
T ot FHE A= T, B8 A AT A

, %3 ,
E2Z(geophagia), o4 Fo] f2E 4= Qe ¥, A, vl 5
2EYAT} =AU, Bk B8 o8| FAVIEE, F5E

71, A% o2 oahs B9

AT A T & Lo

2) 7% (hookworms)

FH|UFZ(Ancylostoma duodenale)®} oyw|&] 7% (Necator
americanus) T EF7F--Elugtel ] {3519 Az, 1910 gl = =]
o] whe} I FE©] 50-60%]] °]2F] 01H6], 1960T) o] F- t =11 1t
HARY 270 $ Azl Ae-2 A 49 #HlE 2717 oAl =3
ol WE, 95725 v, S 2, 5w AskE AR
Foll, EA1F Fol Ueld 4=tk 118 X85 918l 20 mg/kg/d)
& A 71 AR

3) HZ=(Trichuris trichiura)

= 3T A 5T vl kg Bo|d Q) = &
80-90%9] F-2 AHES B ok 1970 H-H Aztsted 2004
Toll= A RS g R g FRIALA Fet dE0] 0.02%=
YERSTHLL AL ch ol A gk Sdo] §lont AlEk 2HE Aol
= A9 g, AL B8, @8 (rectal prolapse) 5] UERS 4= )Tk
Sell= AR dii-toln, 4 EA1E 4ol B9+ A9

A=

o, e Aol A7 A0 2 A S A F
A} 5% WAE 1 9162 B wl17) BEe) £A17) 9735 o)
AL ohd 2 2}
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4) B3 (Strongyloides stercoralis)
F&of| Ab= A" M (free-living nematode) $1H), E70] &=
A o wf QA Q] 27 et S dozint A AR E FF Al
W o] tiA| 2 23 riz7 R olv F8-2 81 =T Fuiell
B9 JAEEE 30-408] Axo|n, o= BlwE Fe7F =R

Fo|eH1l, o] 432 W] 7]50] A8 FAHEE AIDS, B710]44-5)
o4 Wlksh= ko] wom, WejelAlA) ALgo] HolbuA Zet
soluhs 7

o] 9t} 8 T2 AAL B8, A A 5, vilEE
© 2 248 A4 (autoinfection) S L. 71H #Al =
Ao 2 dbdE Y o] 2 QS| AFESh= S itk WAy SR = 1 Y

Al&:3] A Aok 51, A AR eF FEAE A Fofstk= Ao £

5) 8% (Enterobius vermicularis)

22 52) FR10) A4 AR RO 1912 AN B AT 47
Aok ok, 258 1-281doll M 71 A dE o] =oh A2A 85
7 ofglolz] 257:9] oflo] 11910l thel BEF =R 0 2 A}
S A7) S A3 E0] 9.5% L8], AR F St AR o o)
166178l gk ZALel A 18.5% 2] FA3 &8 BYITHII. T F 9ol 4k
Zeho] TR 3 & AT, T

2 d 2,
71758 A W), s Febo] WiKlo] 1] 1B Algte] & 4] 7
AT T 2T BUS 257] Ao, 414 4 AN 2ok S
Ak, b 58 S, 2 bR S0 v B9 19,
uhd, ] So] @71 @k e A scotch-tape FHEE
W 2 Fekg AEaol A

2. FEHIQ| MEHDt ALSH

1) T35AL FH

Eduj/iAd A% 79 82 93 5425 albendazole,
mebendazole, levamisole, pyrantel pamoate, ivermectin,
flubendazole 5& AF&3C}H10-16]1(Table 1). Albendazole®}

mebendazole, flubendazole- 42| microtubule system< x}¢+

stal 2= St 2HhS A5 [10], levamisole-> <-5-2] M3
A meuk-g-S X5k Ao = LA QtHI4]. Pyrantel pamoate

+ nicotinic acetylcholine 5=-&-4)|o]| 2H-§-5}0 217 - A =8 s}
o] %A vH)E §-530H14]. Ivermectin® ¥%9] Streptomyces
avermitilisol| A 3 W3 BEZA FA|9) A7-F AFTolA
GABA (gamma-aminobutyric acid) ¥&& =3k 71400 2
ot TA Z52 vHIE Zdehs 20w deA slvHi4l whebA
pyrantel pamoatet} ivermecting b4l E37} Al 13] Fof &
o= FA| &5 vHIAIA 8AIZE o djel] th o = FAE viE ARt
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dlH o] albendazole, mebendazole, flubendazole-& &4 vj&7}14]
ek Algho] A QFIT) TJelu HF FEa el ArkE Aol7t gl
o}

T-TAY] 87§ M2 Bzl A Fol sk T+sanke]
ZFoli= Table 1|4 Bi= vhe} 2t} &2 F3A) APelA &= -o-2vet
= H|ZE35}] {9 Sl albendazole’} mebendazoleo] 714 dg] X
HE 3 910 pyrantel pamoate= 5=2] 1-27] A|FALE A L]s)aL
= AlAIR L2 ite] Al ST AT Levamisoled} flubendazole
29 o] vatell A AALtstar ol

2) A A&

335 799 A F7E ¢8I+ albendazole (400 mg), mebend-
azole (100 mg twice daily for 3 days), pyrantel pamoate (10 mg/kg),
levamisole (2.5 mg/kg) &< AF&E 4= TH10-16] (Table 1). ©]&
L3l 8818 5 Q% (standard regimen)ol] 82-8hH, X]-f-&-0] 82-

Table 1. Anthelmintics Used to Treat Soil-transmitted Helminth and Pinworm
Infections

Cure  Egg reduction

Parasite Drug & regimen

rate (%)  rate (%)
Ascaris lumbricoides  Albendazole (400 mg single) 82-100°  95-100°
Mebendazole (100-300 mg single) 90-97%  99-100°
Mebendazole (100 mg x 2 x 3 d) 100° 100°
Pyrantel pamoate (10 mg/kg single) ~ 91-100°  97-100°
Levamisole (2.5 mg/kg single) 92 92-100"
Flubendazole (500 mg single) 100° 100°
Hookworms Albendazole (400 mg single) 74-96° 97-99°
Mebendazole (100 mg x 2 x 3 d) 52-71° 91-97°
Pyrantel pamoate (10 mg/kg single) 29-97%  97-100°
Levamisole (2.5 mg/kg single) 38 68-100°
Trichuris trichiura Albendazole (400 mg single) 27-81° 77-99°
Albendazole (400 mg x 3 d) 53° 81-100°
Mebendazole (100 mg x 2 x 3 d) 34-36" 67-79°
Oxantel pamoate (10 mg/kg single) 55-84° 86-92°
Oxantel pamoate (15-20 mg/kg single)  88-94*  90-100°
Levamisole (2.5 mg/kg single) 10° 42
Flubendazole (500 mg single) 82° 67
Strongyloides stercoralis Albendazole (400 mg single) 69"
Albendazole (400 mg x 3 d) 62°
Ivermectin (200 pg/kg single) 77
Ivermectin (200 pg/kg x 2 d) 1004
Mebendazole (100 mg x 2 x 3 d) 81
Enterobius vermicularis - Albendazole (400 mg single) 100'
Mebendazole (100 mg single) 90-100°
Pyrantel pamoate (10 mg/kg single) ~ 90-100°
Pyrvinium pamoate (5 g/kg single) 90-100°

Flubendazole (500 mg single) 100°

“Chai and Hong, 1982 [10].
*Keiser and Utzinger, 2008 [11].
°Adams et al., 2004 [12].
Yqual-Adell et al., 2004 [13].
*Min et al., 1986 [15].

'Chai et al., 1986 [16].

100%0] o] 2t} BEgh A &S A8 o] 7HA] e = 355

] E<l=Qt}l = mebendazole2- 100
mg (A|Fol] AEgle)) 13] Fof9, pyrantel pamoate™= 2.5 mg/kg2}
5 mg/kg 13] FoHo] X f-& 85-90% = EF ¥} Wk 2}o]7} ¢l
= E2 TTEIAE UEE R 53] vk Je-RoR S o819k v
AFQol AF8-8 4= JHS8]. Ivermectin (200 xg/kg) ¥} flubendazole
(500 mg) = 3155 X 5ol AHE-3 4= UTH3, 14, 151,

TF 73499 A5 E Y3l =albendazole (400 mg), mebendazole
(100mg 35 23] 3 QF), pyrantel pamoate (10 mg/kg), levamisole
(2.5 mg/kg) & AHEFTHI0-16] (Table 1). T2} FFE = 3]
% X5l vj5)] dA3] W& Hgko] ) theld], albendazoled 1

T Af-&o] 74-96%2A TR THEAeE 595 7Y
9Jt}. ool H]a] mebendazole, pyrantel pamoate, levamisole
Qo] e X 8 aapr) v|u)gk 357} gk oFk pyrantel
pamoate 10 mg/kgE 397F Fofahd X f-&& thh =9 5= glom,
albendazole (400 mg) +ivermectin (200 xg/kg) B=+=mebendazole
(150 mg) + pyrantel pamoate (100 mg) B8 & 0] =2 32 7|
tjsl7] = gheH3).

HE AEY A5e BN %R/ T 7P o] Holth
Albendazole (400 mg), mebendazole (100 mg 3} 23] 34 W),
oxantel pamoate (10-20 mg/kg), levamisole (2.5 mg/kg) 5& A&
4= ATH10-16](Table 1). 18y FEE I 3]F-Folu 755 A
Fof vjg] dA3] vt} thal3], oxantel pamoate (10-20 mg/kg)+= 1
3] Fo] FXF-&0] 55-94% A TR BhEae)E G945 7| g
4= o)t} oo H]3} albendazole, mebendazole, levamisole-& %3
Ho 2 = X5 5y} un|si,

BMZ=0] A gollE albendazole (400 mg = 400 mgx33)),
mebendazole (100 mg 35 23] 3 &%), ivermectin (200 uzg/kg &=
=200 pug/kgx23])& AF-83k 4= 9JTH10-16](Table 1). Mebendazole
o]t} ivermectin®] T-EF & I}= WHEATE- W) ivermectin®] 13]
Qo BT JFE] £ 55 Holy| el MEleiAz F-
Q)tH3]. FAol AFE3HA thiabendazolel Yo G3}o} Hzkg S0
2 AT AHESHA] =Tk

8% 749 A5 E 98 A+=albendazole (400 mg), mebendazole
(100 mg), flubendazole (500 mg), pyrantel pamoate (10 mg/kg),
pyrvinium pamoate (5 mg/kg) 5& AF8-E 5= QITH10, 15]. ©] &5
© 2 Af-80] 90-100%°] o] 2t} TRl 8% FellA 7FaE A dn}
FR] gFe- o FA= o]E FEA0] & EX| @=t) £3, pyrantel
pamoate+= BlwA Z ZATS vlEAI7H, o A= A4S
BRI AlS: REhA ASo] S22 mkE AdhS zelskA FoH10]. &=
gk kol okl Aol Eslu® #xte) 7S, el ik
A DA 87 asiet b ofd 85l tigk Ea e g,
2 274 Soll diAsl] fleke] 20 HH 0.2 33] o) =
£ st o] 8% 7ol gk 49 X s Rielh
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3) FF-AHEol 7]EHEP‘“*HE"—7"¢‘XH

5 By A%, 8% T W ASF AHY X8l AFg-o] 7]
= B 7R A 28 :rLFXﬂﬂ' St 7R A= F=oll A 1980
EArljel] 70k 3 20043 5E] AF-&9o] 5219 tribendimidine®] 11,
HAJ= PF1022A%}F 71 F5E 4191 emodepside 241 G228} A AFE-5]
A Flolw], Al HA = <] 4 718% 7H ol AH-8-8F% monepantel,
) WA= Bacillus thuringiensisd| 4] %3 CrySB 5-°] At}H3l.
Tribendimidine-2 amidantelo| 4] $3% aminophenyldimidine -f-
EA=A AEE ZAAR] TF(A. duodenale, N, americanus),
Hebd - Z (Nippostrongylus brasiliensis), 7V 25325 %
(Echinostoma caproni) 2 71'3 %(Clonorchls sinensis)7}A] B
T AR =2 89E B A E%FT A5 FAlel A
£ 9l vy 8t ?vaﬂi 7]tHE]1 [3]. PF1022A%}
71 55=A191 emodepsides= Mycelia sterilia 330X F&3+ 2}
A AR FH &0 W HFF Aol =2 a3 Sl &4l
H2lem, emodepsides= AEF 2 237 EFHA] AEE 9
3l praziquantel?} A= RHEo] A=l ICH3]. Monepantel
amino-acetonitrile derivative (AAD)24] 7}52] ) AFS X5
o ARg3 A= A% 9 FF A B E3pt l& 3o
2 7|9 H3]. CrySBE 559 FF(Ancylostoma ceylanicum,
Heligmosomoides polygyrus) 7+l 3-8 F3p7} 1A= ATH3].

1) -5 U7do] 3= (visceral larvamigrans)
J19F0) 3|3 (Toxocara cati) ol 2]
A o7 g =#7}

#% e ) ske F2
=

F2 /N3] F(Toxocara canis) B
Sk 79 0 2 Z - ELISA A 447
TF BAE A QlvH17, 18] QAN A
Zh o), =, 5 228 sk, 11 T AR frEol A
S71% SoHIL o7l 1-44)) Zofol] ZHdE, B, SAb TS 2
7L E3F F2o|tH1l. 1715 Ash # 7, AR, AF-AS,
T 57 T ol vehd < ot 7PHA A A= 58] 719 8l
T2 ATHIL

[ g0

=

(?_]:
o
=

2) -Z 3 °]3885 (cutaneous larvamigrans)
FEoveldso s g4 Fe= 108 A= BRI ACHI.
MN+-ZF(Ancylostoma caninum) = 10| (Ancylostoma

brasiliense)?] 7¥9d &) AF g3 gdS IAst=d),

o] W A& 7teRFH B, 711 Fo] yehdrHll. f=otE
(Gnathostoma spinigerum) % S Ujo] 3 2] 1¢lo] Hu &A= FH]
U5 o7t E o] 2 v S-S d o = ek

3) 212\ 3% (Anisakis simplex), 118 3% (A, physeteris) 2

M3 Z(Pseudoterranova decipiens) 2] % 795 (= amsaklas1s)
QIF o] &7} F&, AotatdhS T4 oA 9] 7Tl A A& 1L
H3F 7Z 1HEE AES 3S AFRe &2 sto] ufjellA] AA7EA|
5008 o]/de] 1A o] BarE{rH20]. 3iAF oA F7(8-7d, th+-5)
EER(040), I DE g Be 5 350K F 3
Hejr] §2S F2 Aol tepdcH20) A9
(acute abdomen) & 2 ZIehE|o] &8 W= 739
o FE, B4 3k AL FERY), §E TS 54T
T, IS5 ESRS7E SAT5 TS 50l S

rlo

DA B 3w 2 9le 4] el wHIgls $A1E Hol A
3hR 18} 257k Al o] 704 5+ QALH20], ATk o 2]
2 o girk

4) ARZ(Trichinella spiralis)

Floll= A7} wslAA) kskel 27 714 %) afjel

1 4 AR A 1) el 2 19, S, 24
)

=
B

-

kil pe
%9] 37] fr&0] AEYYIL, TE HE T AT FAE 2
Z2 A A e glek 1 3 3x} 6-790] F7FEITHR2]

5) JFR MK (Capillaria hepatica)

U] Zofell A 19931 187k TS AL [22], 200214 F ¥ A
< #|(hepatic dirofilariasis 2 25 21T 7| A8} TH23, 24]. -.44
7 A 7148, a7 B HE T W o2 FhS viEsta
o] Tkl thA| 7 = A EE-S 7 2L k. A, )5 A
3}, sk 59 S-S et Ao ok A A EE EE
o] AIAIK o &2 258 A=t B AuEJA=d o] S 147019 | Ao}
17gel| A 7Hg o] FRI= At Ak TF A 0 2 shup APd 3 Fpdof| A

Aeke]= 7497 gk

6) RN Z(Capillaria philippinensis)
RE7] A0 8 AHE o] AH5S DA A B
F- 1980 FEl= A&, Hi=, vk, o]k SA|IM = Harw7] A
|, Tl T 1993 2f=tol] Ugh do] fl= 414 F Zx} 17500 A
WARRAIL25], 1 F 28]9] o] F7F Fl=EATH261]. FEl7h
FAE 23 VIR AlGE = AR Ao B4R IS AT ZRARI], =
3 FAb= AT 86 kgol| A T - oF 1d Abolel 43 kggi =L,
albendazole x| & 3 17]€ 7to]] 64 kg © & 3|23} TH25]. Ak o
Hol| HiEH = EA4R1 T8 HEZ 7Hssh, WEa vlssste] 7+
S Qo ST EA @l 1S4 T X1 Aol Ak

£

7) 3558 X% (Angiostrongylus cantonensis)® I ~E}&|7}5
X3 (A, costaricensis)

ol

EZ2EMZ(A. cantonensis)& Z9] HEH Yo AZo] 7|14
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S, RS 30l FRAAAR ANk, BATA Fohig)
(eosinophilic meningoencephalitis) © & YEPATH1], S3H4E5521
5% Achatina®) A2olu W& Ay 9E Al 719, o1F 5 7%
& BR3laL e 2Rk o A2le) gl AT, 38 A9
3774 oo B At F A X om, g-ufete] BEF LAY
SATH1]. Samoal| A 2 Fold ¢-2lutet X<l 159 9] Achatina 232
° 2 o] 7|qF| FHHEo] AR HEH o 2 M o] ATt
(27]. 72 159§ 1782 FA|ol A APgete] 745 Aekal on
¥z FEA FA7E ERIE v QItH27), ZAEETFSFE A A
costaricensis)2 F 9] 2% A3l 7|5t FHS 4MES = AT

2 o] A7) = R aEdit)

s

8) =% (Gnathostoma spinigerum)¥} 2}+-%F(Gnatho-

stoma)
fr=+e}-%F(Gnathostoma spinigerum)-& H]5
|

ol A, o], FA] L& A Ef-72] 4

2ol £F, HER 5L F
o] Ak olAatwA
Fg mle] ¥1ol]
2001dell= w9k} 2 (Yangon) Aol ATt dh=el wHl 38
3ol A Ao & v]3 237 (creeping eruption)©] I Lol 319]
tH29]. JEFAYA Gnathostoma 4ol thek 71 25 oFAd o
2 UERLAL EAHso] 32 WS o 2 FAHE w71 E AN bt
Gnathostoma spinigerum®] 37] 5-%°] A& % cH29].

9) Tor&(Thelazia callipaeda)

el =(Aehel 7|k Ao 2 FE 49 e 7S 9
7h &40 24 Hubenh Sl A FS A, 7] Alds AR
°F 308 &= 3ol B HATHZ0L.

2. EHQ| MEiD} A2

D AR HE FEA1Y F5

AFE APY 24 N3H Bde) AR AB FIAR
albendazole, mebendazole, thiabendazole, pyrantel pamoate,
diethylcarbamazine, ivermectin 5-& A-8-3FCH14, 31] (Table 2). &
o & 9 15§ 91= Table 2014 ¥=1le} 22t} Thiabendazole-2-
ZA)¢] fumarate reductaseol] 2H-8-5H= 7 0 2 oA 9l om] 22 A
Zoll aaaloi4] F-41-g-o] Alsl E7F 3 797t ob U™ ALg-S
AASF= Ho] £t} Diethylcarbamazine-2 piperazine derivative &
A 738kt 2487132 8hs] A A etk

O
=

2) QYA A8
M2)% 2 molsiFel al Fm WS FEuelBze) A

F9ll+= albendazole (500 mg &} 23] 54 2¥), mebendazole (25

mg/kg/d, 21¥), thiabendazole (50 mg/kg/d, 3-74), ivermectin (12
mg or 190 ug/kg 128)), diethylcarbamazine (4 mg/kg/d, 21¥) &
A3k 4= QTH32-34](Table 2). &3}+= albendazoleo] 7} wF=3t
Tk}, mebendazoleo]t} diethylcarbamazine = AH&-g BHSITH 32,
33]. 1211} mebendazole} diethylcarbamazine-2 2147+ AF-g-8jok
3l2. 2 albendazoleol] B]3l E#3s}t} Thiabendazole®} ivermectin
o] g IrHA] RS AHA] FTH 33, 341

N5 R g5l &) F2 A= 153705 A
Fol&= albendazole (400 mg/d, 5¥), ivermectin (12 mg 13]) &
S AMelekA| = AFE-3TH 35, 36] (Table 2). &3}+= albendazole¥}
ivermectino] B TFEAHTE AT SFEE-§ A FAaK 0 R 1
& e AL U YT 4= Q) Thiabendazole A5 A1-8-351A
1}, thiabendazole®] 7+ E-& W ¢ A}-&3tukalc} (31, 35].

1A 3)F, BUNSITE 5ol &gk Sv o] oh A ATl tigh
Age 1A o2 WAIEE B3 75 AEo] 7P A whHol
W, ol Ao R Wol JYste] AEe] oEE W= ol B
A &3] ok Hl = FEX S X FF AI=E AL JTH37-40]
(Table 2). =, albendazole (400 mg, 35 23]) & 2147 AF&3AL S
A7RE FoIst i Qle] 219 ARgHol B -8 E9-E BRIt

[37,38]. A&A 0 2 ivermectin® %0l 3k 2&2-go] -3 A

Table 2. Anthelmintics Used to Treat Zoonotic Tissue-invading Nematode
Infections

Parasite Drug & regimen Efficacy  Reference
Toxocara canis Albendazole (500 mg x 2 x 5 d) superior [32]
& T cati Mebendazole (25 mg/kg x 21 d) good [33]
Ivermectin (12 mg or 190 pg/kg single) poor [34]
Thiabendazole (50 mg/kg/d x 3-7.d) ~ medium [32]
Diethylcarbamazine (4 mg/kg/d x 21 d)  fairly good [33]
Ancylostoma caninum — Thiabendazole (topical application) fairly good [35]
A. brasiliensis Thiabendazole (25 mg/kgx2x2d)  fairly good [31]
& others Ivermectin (12 mg single) satisfactory [35]
Albendazole (400 mg/d x5 d) satisfactory ~ [36]
Anisakis Albendazole (400 mg x 2 x 21 d) satisfactory ~ [37]
& Pseudoterranova Albendazole (400 mg x 2 x 1-5 d) fairly good [38]
Ivermectin (100-500 pg/ml invitro)  satisfactory  [39, 40]
Trichinella spiralis Albendazole (400 mg x 2 x 3-14 d) effective [41]
other Trichinella spp. Mebendazole (200 mg x 2 x 14 d) effective  [41,42]
Pyrantel pamoate (10 mg/kg/dx 5d)  effective [31]

Capillaria hepatica Albendazole (10-20 mg/kg/d x 20 d)  effective [22]
+Thiabendazole (25 mg/kg/d x 27 d)

Thiabendazole (50 mg/kg/d x 5 d) effective [43]

Capillaria philippinensis - Albendazole (400 mg/d x 10 d) effective [44]

Albendazole (400 mg/d x 30 d) satisfactory [45]

Albendazole (400 mg x 2 x 28 d) satisfactory [26]

Angiostrongylus Albendazole (200-400 mg/d x 10.d)  improved [46]

cantonensis & Albendzole (20 mg/kg/d x 7 d) effective [47]

A. costaricensis Mebendazole (400 mg/d x 14 d) effective [48]

Gnathostoma spinigerum - Albendazole (400 mg x 2-3dx 21 d) satisfactory  [29, 49]
& other gnathostomes  Ivermectin (200 pg/kg/d x 2 d) fairly good [49]
Thelazia callipaeda Moxidectin (170 pg/kg injection, only for [50]

preventive use) dogs
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© 2 W QIeH 39, 40].

X ZZ2] X 75ojl+= albendazole (400 mg, 3} 23], 3-14)o|L}
mebendazole (200 mg, 3}5 23], 14Y)S MejokA 2 AL-g3Hc}41
42] (Table 2). 5 A 2% &3} = vF=E=23t) Pyrantel pamoate S
AREH 7= B A E ATH AL

RAFZFZFL] X8+ albendazole (10-20 mg/kg/d, 20 &)=}
thiabendazole (25 mg/kg/d, 279)-& H-8-3}4 1 thiabendazole (50
mg/kg/d, 5¥)RF AHE-8h= SRl S22, 43]. 1 24 U] A
2 =g -8o}59] 8l (resolution) 7} of| Fol] F-2 31 @91o] Hr}.

AR A HFZ2] X80+ albendazole (400-800 mg/d, 10-30Y)

o] AeleFAo|}26, 44, 45]. T/ 11H& 35 oo 2 & A9 TS %
& Eap}igpEc

BEFEFZ0] X80+ albendazole (200-400 mg/d, 10 &=
+ 1,200 mg/d, 7¢)o]4} mebendazole (200 35 23], 14Y)S A9
OFA| & AFE-3HTH46-48] (Table 2). 7 9FA] 25 AJ9e &35 B3l

=

TS 9 o2 F 7Y xSl YsiA= albendazole
(400 mg/d 2-33], 219)o]v}ivermectin (200 ug/kg/d, 2)S- A&+
T}H29, 49] (Table 2), W]Qku} A §HRIA] fr=F--2 hdo] ot
A7k do] A= o] F ofA1S] 8O & -7 SA7F S AEAAL
5ol A R|&E= SAS 3 4519 01 albendazole 14Y 7} o
2 9 X = ATH29].

AT A A 5= Qb Aol A TAE A
o] 714 F83ith 5 FEAE B4R e
=744 B E 98] moxidecting o2 24 o .
Abgroll A= fra A1 7F obd 79 ol2f gt el e S & F e glrH50]

(Table 2).

3) FFARg-o] 7| == A 22 TFA
AT e i FEAE I EaT
ZA) 24 moxidectine] YTH50].

B Abge] FNeEs 7

1) Zdo| A% (Brugia malayi) 3} WFEFEAMSSE(Wuchereria
bancrofti)

DelolAb 35T MAFEASF - ALge] Pangtol 7] tiE

Q) APdZ0 24 0|58 YT ALY (lymphatic filaria)o|g} -2
tH51]. o] T 714 9lo] EJBAIAYE(B rugzz timori)©] A=UAoFe]
E | AL FA) 0 ' Bzaly QIrH51),

LA Z-2 7 -yl A E AlFE, A it SA]ol A
Al Frasl ok 2007d o] % ¢8| vhdEe-&
717} wi7sh, -2 Abe] |t J)834] Fol| 7|48t AsiAl
S, 2, 95 W (A5 elephantiasis) 52 9.0 Z1TH1].

ol
jafeA
P

7ol @izt 5 B4 S/l adrt wkREw, 20-301do] A3kebH
A 743 Xl‘f’ﬂ Hax Bl A & g7 RaL v F = v = i
)

HATHIL Ak ofgbo)] g o)A 25 HEsh=H] oFitol sk

o= 1}% | f?a—g"—‘ioﬂ/ﬂ LA EEA (noctumal periodicity) S X

HIFEAS S-S FUldA F388 A2 gl 9, 5=, 5
o}, ofxze]7} SRl e Frapgt Do) xSl vls) Weldo] =
o} ZF3lAe] FFol wig- Alakar AA7] A E wfe- E5hH e
(chyluria) = UERdT) Bxdde) 213 2@ o A7 |Ed S 1
QITk
O1E HZT AMSF T AolA WEah-gol Avket &S vH=
84 F )9 593 PR Wolbachia 2] Alxto] AtH51]. o] Al
2 AV AR 2 4% el sk UR-E *gxﬂ(endo—
symblont)i/\i AN & dod o giiMxe) FTE 5 Y3}
o AF& st 9E-E S5l wEbs] F=Z *}”’%%% A
53t ufol] 9t=A] A S H-8-51] Wolbachiag: 37 X1 53] ook

Frh= Abde] Bt aﬂﬂr[su oje} tE-o] oA ol o3| ApFolLt
JZo] Apdahd WEk %ke] Wolbachia Algto] E&0 =2 1k} A3k
R %zﬂh‘aﬂ} Aol whe KTH 511,

2) 3| XAMYZE(Onchocerca volvulus)

AN EF-S ALstEr b o] e otz e] 7} 2| Hof| 555 4R 7}
hom, ofirjo} whm e} Fn ] x| o) {2 F-A & FAar ol
tH31l. S9te)7t ei7ish, -2 olat a3 b Soll 7148351] 1]
B AT HF R T2 FAETHB1L -5 AREHE ARt
L 97} wo} o] Ag-S 34 (river blindness)o|gk H-2 7% &
H311. 3 dr % S0 %= Wolbachia Alto] WF-g 34| 24 5L

gl o Bl &= o si}{51].

3) 2olAd==(Loaloa)

2oMIFE T FYolelslel §948 Fsta glov A
Zo] FtxAE 7]o] thHA o7|A 7)o WAE THEY] wiol
Calabar swelling B=+= fugitive swelling®|2} gt} 31]. 942 77}

wi7iak, 4ol Autel 71485k - UTH31, 2o PESelE
Wolbachia Al¢+2] WH-3-Ao] Q= Ao = L= Th53].

4) WAIZAY 2= (Dirofilaria immitis) ¥ ‘553 8FA 3= (Diro-
filariarepens)

NGRS (D, immitis)-2 7]2] 27l 71 88kH= AFEE<1E]. =
Al A S o7 F% U5 el A= T2 473 /“:‘@C’ﬂ
A Eo 2 W83t 4], H 8T Foll g 7154 ollE doT
] A Fol AaL AukEo] B HE T AR S J?{r olds
ZA A AH54]. AN = AdFo 2 AeA] Fslal 955 o]t
At e ¥ 5ol A vHEA F=d), thaE] vtk Zfﬁloﬂﬁ 7
9] S-S UEIA) = Ao = LA ATHSs] oy vl=, Y&,
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B Sof 1A 77t Base] glar, Flol = S 26])7} 1.
AOLH23,560] LT 1= AT S AR X 1o]TH24]. 71
AR Z0| = Wolbachia Aldo] WE-2AA2A] Ak glom ¥

o} Sl 9 QLYo B 33e vRITHE Abo] wslA gtk
1.

i

&
S

o &

541. 70t 21%Fol o] wjetzzel] 7148k §E3|SAHEE (D, repens)
o] &, w5 Al Eazsh=H] QA = B A JATH S5

2. AEHQ| MEfnt ALSH

D AR HE FEA1G F5
B AL, BN S, 2ol pelel AnE 98 73
2 diethylcarbamazine, ivermectin, albendazole, doxycycline &
AHERITHIA, 311 APS Foll whE oAl 8% B -§-3-2 Table 30114
2= nke}l 2t} Doxycycline2 tetracyclined] EAA| 24 ZolAMA}
5 ASlH T2 A S R TAAZA B2l B o] An

Ho] 9= & Alet& A m8h7] AR AolTH54].

2) QA A&
LEoJAH %%—(El%/\}*&% E3HH HEFEAVSET T AEs
A F7HA SAF kA A
]lel dvlSo= % ] e Aol 5ol olm APER ek B i
ZgNo]| AHF-o] YEPA| fh= 79 Bk o= 7 EA Tz A
5] 2430] TR grov, Pzvt A% 5 9l7 0 el 5
Follh g WE B4, e 2o] 5 wEA A77h D asie) B4,
wrslol] A 3o] FRBTL Y T4 W T R AE S o

= albendazoleS

>

34+= diethylcarbamazine, ivermectin

Table 3. Anthelmintics Used to Treat Lymphatic Filariasis, Onchocerciasis, and
Other Zoonotic Filarial Infections

Parasite Drug & regimen Efficacy Reference
Brugiamalayi&  Diethylcarbamazine® (6 mg/kg single, for MT")  effective [61]
Wuchereria Diethylcarbamazine® (6 mg/kg x 12 d) satisfactory  [51]
bancrofti Ivermectin® (100-200 pig/kg single) effective [51]
Albendazole® (400 mg single) fairly good  [51, 57]
Onchocerca Ivermectin® (150 Jig/kg, every 3-6 months for  effective [51]
volvulus T
Ivermectin® (150 jig/kg, once a year for MT) effective [51]
Loa loa Ivermectin (150 pg/kg single)” satisfactory  [58, 59]

Ivermecting (25 pg/kg single or 2 times) acceptable  [58]

Albendazole (200 mg x 2 x 21 d) fairlygood  [59]

Dirofilaria immitis & No chemotherapy is needed for human [55]
Dirofilaria repens - drofilariasis

For dogs, ivermectin (6 pg/kg/wk x 36)+
doxycycline (10 mg/kg intermittently for x 20
wks)+ melarsomine (2.5 mg/kg, 3 injectionse) satisfactory  [60]

“In addition to these drugs, doxycycline (200 mg/day for 21 days) should be given to kill
Wolbachia bacterial endosymbionts [51]. For onchocerciasis, doxycycline (100-200 mg/kg
for 42 days) can sterilize the female worms and lead to the absence of skin microfilariae [51].
"Mass treatment.

“Individual treatment.

‘Neurological adverse reactions may occur with this regimen.

*To kill adult worms.

%

t}51, 57]. Diethylcarbamazine (6 mg/kg/dx12¥)L 19483
Z 0 6001 ' FRt AlS AREEo] & Ade kA=A 2o 2h
Z G Aol A 5T vk S BERITH S, AT HHo R
+= diethylcarbamazine?] 13] 5] (6 mg/kg single)fo] FHF =
ol o] WHTe 2 & Z-53 A a5 7| e oy A X8
o= A7} Q511 Ivermectin (100-200 pg/kg 13]) FoJ = vhE
s} wkel §391= WQIT}[51]. B=3h albendazole (400 mg 13)) % 13] F
o7 6-12718el AA AA3] A58 (microfilaremia)& $3kAZ1
2. 577} IEHS7), Al 714 obA 7 7 W el s Qi 9]
It} H8, AL PP GES X 5 A] REEA] 7))ok & AR
23| Q1 Wolbachia Alxt-oll gt SAPA] Foi & B3 slof ghe}

1. FAA 2 doxycycline (200 mg/d)-2 4-85 F<FALE

0 2 & A7A o 2= AT Al the AE Ayt e
- doxycyline-g- 3559 AFS-3 e 2 ZHEE ivermectin®|
L‘r albendazole ¥=+= diethylcarbamazine-& $30]o] 13] oA o
Al Z2 2 e WA AP EARE 7S 5 o5l

BAAEEF tigk X Fell&= ivermectino] AE]EAo]H 7|1
gz 150 pg/kg 18] Foie AHgsh=t] 3-6714 4 o= of
2] glje]] A4 §hE Fofdl= Flo] STHS. A8 HA o 2= e
|FE 190 131% Fofety] A50] Bt el s Fshe 10-144
Z3j|of 3t} 51], I o= diethylcarbamazineO]W-
albendazoleS- A}-&3P| = sl o AR = Vo5 I8 4R 1
T, 55 5 A F-A-E wZof|[31], $Rb= AL AE ol A Fe] At

ol w|x|= FEFo] mlekate] [51] A 52 AHE-3HA] Al H ATk

oA AEZ9] 2 g ivermectin®|Y} albendazole g A&
3k = QItH58, 59]. Ivermectin 150 ug/kg 13] £o7} FE2W0]
PR RNe] S 25 gk 18] FEE 28] FolHE AW 4 9l
[58]. Albendazole2 &5 400 mg2- 2197+ Fo8}= WHo] A3
=2 g3}= ¥t} [59]. 13y albendazole 3+ 400-800 mg 1-3
A Foe Ropab g3 AFd Tl oA a3t gIeH591. TRk,
ForPFZ-olli= Wolbachia At W34 7} glrk= Zlo] ghsixict
[53]. W2}A doxycycline Fol+= & 7} Qlck

NI E53 5B S T2 AR el -2 7
T30 2 A7 -8 WA S = 797 ol ERgl ok EX 85
A = o] Wgoth55]. T Ay o)) X Fell=
I} doxycycline, Z1#] 21 F+AFA| 2 melarsomine-2-

r{r

A

T
K}
K

=
OH
O o;: ;o

\:}

o rlr rlo
N
o o
>.\1

r&

r
rﬁ

ok Fope 7

Foll+=ivermectin

A8 60].

F-AHgo] 7 H = A = 5 A

FF VST T A= ARl ZHE = e TEAEA
moxidectin®] TH51]. Moxidecting ivermectin®} 778 A2
SFERA AFdFolu} M uhel] wX|= Gl ivermectin BT} -
Stk B 7) glont AR Qo A& el B HE5S 8 R
o5, S, weteopt 3 sk X199 RoMMdES AR
o artesunate = AF-&-3FL A} 8= A %7} QTH 59,
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o=

2] =718 7|18 AE-2 ol vlsl A At 8% 75 9
%5 By AL gl % 5] o Hiﬂ BG5S 3

flubendazole pyrantel pamoate, pyrvinium pamoate, oxantel
pamoate, levamisole, ivermectin, diethylcarbamazine-& & 4= 9t}
o5 P ofe] E RO HE T ARE B0 3] 93 BAow B
9] FEAR AFLEIE ST e AE R SRni Hae)
n2hga) H) FvhE Rol 42 44y 501 chaw, e )

o)X g = A g 5 284 uleb = &2 498 g &= S
b BT} o) o] QPgel A ZhE AR 1e) Amel wgol B
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