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Prevalence and epidemiology of canine ® e
and feline heartworm infection in Taiwan

Ta-Li Lu'?, Jun-Yue Wong'?, Ta-Lun Tan' and Yong-Wei Hung'*'

From 15th American Heartworm Society Triennial Symposium
New Orleans, LA, USA. September 11-13, 2016

Abstract

Background: Heartworm, Dirofilaria immitis, has long been recognized in Taiwanese dogs but feline heartworm
infection has been largely overlooked by veterinarians and pet owners. The main goal of this study was to
determine the prevalence and epidemiclogy of canine and feline heartworm infection in Taiwan.

Methods: Household dogs and cats were selected from 103 veterinary hospitals in 13 cities throughout Taiwan. All
animals were at least 1 year old, had received no heartworm prevention for more than 1 year, and had lived in the
same city for at least 1 year. Client consent was obtained and an owner questionnaire was completed for each
patient. Blood samples were collected from each canine patient and tested at each veterinary hospital for
microfilariae and for circulating antigen. A positive result on either test was considered to confirm mature
heartworm infection. Blood was collected from each feline patient and examined for microfilariae and a feline
heartworm antigen/antibody test was performed. Descriptive statistics were used for heartworm prevalence.
Multivariate logistic regression analysis was used to determine the relationships between heartworm infection and
multiple risk factors.

Results: A total of 2064 household dogs and 616 household cats from 103 veterinary hospitals throughout Taivwan
were included in the study. The overall prevalence of canine heartworm disease was 22.8% (471/2064). In
heartworm-positive dogs, 63% were both microfilaria positive and antigen positive, 35% were microfilaria negative
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Heartworm ‘lack of effectiveness’ claims in the Mississippi 20 1 4
delta: Computerized analysis of owner compliance -
2004-2011

Clarke E. Atkins**, Michael . Murray”, Lauren J. Olavessen®, K. Wade Burton®,
James W. Marshall ®, Christopher C. Brooks”

2 Department of Clinical Sciences, North Carolina State University, 1052 William Moore Drive, Raleigh, NC 27607, United States
® Merial Limited, 3239 Satellite Blvd., Duluth, GA 30096, United States
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DOUBLE DEFENSE IS A ONE-TWO PUNCH
AGAINST HEARTWORM DISEASE.

1 2

= C
Protect from the QUTSIDE Protect on the INSIDE
with Vectra® 3D for Dogs. with a heartworm preventive.

Kills heartworm larvae
before they develop into

Kills mosquitoes before

they bite.
adult heartwormes.



Total Number of worms per dog
154

p < 0.0001
''p <0.0001
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MBO  DPP MBO+

Control
Group DPP
Fig. 2 Number of worms gt necropsy 148 to 149 days after the last
of two weekly exposures to infected mosguitoes (Days 21 and 28) in
dogs either untreated, treated topically with DPP (Day (), treated
PO _ = orally with MBO" (Day 51) or treated with DPP (Day 0) and MBEQ

Fig. 1 Exposure of 2 dog to mosguitoes in a mosquito-proofl container (Day 51)*. "DPP: dinotefuran + permethrin + pyriproxyfen (Vectra®

prior to the release of nonblood-fed D immitis ([YD-34 strainj=nfected 3D) T MBO: milbemycin oxime (Interceptor")fSee Table 7 tor details
fernale masquitoes (Aedes aagypt) from the carton S ' ' )
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(Lu et al, 2017)
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Savadelis et al. Parasites & Vectors (2017) 10:245

DOI 10.1186/513071-017-2190-9 Pa raSites & Vectors

RESEARCH Open Access

Assessment of parasitological findings in @
heartworm-infected beagles treated with
Advantage Multi® for dogs (10%

imidacloprid + 2.5% moxidectin) and

doxycycline

Molly D. Savadelis", Cameon M. Ohmes’, Joe A. Hostetler’, Terry L. Settje’, Robert Zolynas’,
Michael T. Dzimianski'™ and Andrew R. Moorhead'”
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Fig. 1 lllustration of antigen testing using an immure complex disscciation method, heat with EDTA, to liverate heartworm anzigen

(Beall, 2017)
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RESEARCH Open Access

False negative antigen tests in dogs infected with
heartworm and placed on macrocyclic lactone
preventives

Jason Drake', Jeff Gruntmeir?, Hannah Merritt?, Lynn Allen' and Susan E Little?”
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Bowman Parasites & Vectors 2012, 5:138 +
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REVIEW Open Access

Heartworms, macrocyclic lactones, and the
specter of resistance to prevention in the
United States

Dwight D Bowman

(Slow-Kill or Soft-Kill) rather than Immiticide® might,
by subjecting the off-target microfilariae to prolonged
drug exposure, select for populations of resistant circu-
lating microfilariae that are spread to new dogs by mos-
quitoes.



B2 iRiakE

REFE %Y Macrocyclic Lactone

TEFRFESEBSL T —&F = B IR E 2K E
TR BELOARFENB LN BHEFrEHERIMNLE
1, BEANOCHARBIANEREZENRIMRRE, T2
&EMFE#A%Eom%%TF%%%=hW%ﬁﬁ&
Ak, mewEmFI FIEEREARES A95%!3’] ;
Fil.fﬁaﬁ‘w FEF %%Bﬁ%‘]@@]ﬂ’]ﬂi%ﬁ@ﬁ J I8
(McCall et al, 2001). FEIEEBEHIE, REEBEFEFL
RED IS E (Rawlings et al, 2001). F— ﬂﬁ
EAFERAES TERNEEETERZEY)GE L4 2E
ABEFAME M O 4B HEERNESE (Bowman, 2012;
Geary et al, 2011).
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Hematocrit
Hemoglobin
MCV

MCH

MCHC

RDW

% Reticulocyte
Reticulocytes
WBC

% Neutrophils
% Lymphocytes
% Monocytes
% Eosinophils
% Basophils
Neutrophils
Lymphocytes
Monocytes
Eosinophils
Basophils
Platelets
PDW

MPV
Plateletcrit

RESULT
4.72
41.9
13.9
88.8
29.4
33.2
17.2
23
106.7
8.5

56.2
16.1
12.5
15.2
0.0

4.78
1.37
1.06
1.29

*131

REFERENCE VALUE
5.65 - 8.87 M/uL
373-61.7%
13.1 - 20.5 g/dL
61.6-73.5fL
21.2-25.9 pg
32.0 - 37.9 g/dL
136-21.7 %

%
10 - 110 KjuL
5.05 - 16.76 K/uL

%

%

%

%

%

2.95 - 11.64 K/jpL

1.05-5.1 KjuL

0.16 - 1.12 K/uL

0.06 - 1.23 K/uL

0-0.1 KL

148 - 484 K/pL

9.1-194 1L

8.7-13.21L

0.14 -0.46 %

Ll | I |
| I | |
| | |
HL | |
Hl | ]
[ | |
| | |
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I | |
| I | ]
| i | |
[ [ |
HI [ |
I I I
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TEST RESULT REFERENCE VALUE

Glucose 107 74 - 143 mg/dL
Creatinine 0.7 0.5-1.8 mg/dL

BUN 13 7 - 27 mg/dL

BUN: Creatinine 19

Ratio

Sodium 151 144 - 160 mmol/L
Potassium 4.5 3.5 -5.8 mmol/L

Na: K Ratio 34

Chloride 122 109 - 122 mmol/L

Total Protein 7.6 5.2-8.2 g/dL

Albumin 3.0 2.3-4.0g/dL

Globulin 4.6 25-4.5g/dL H
Albumin: 0.7

Globulin Ratio

ALT 192 10-125 U/L H
ALP 141 23 - 212 U/L

Osmolality 300 mmol/kg




—~

Urinalysis 2/

5/11/18 4:09 PM

TEST RESULT REFERENCE VALUE
Collection Free Catch

Calor Dark Yellow

Clarity Cloudy

Specific Gravity 1.045

HH 8.0

Urine Protein

lucose neg
Ketones neg
Hemoglobin
Bilirubin neg
Urobilinogen 1 mg/dL
Leukocyte neg

Esterase
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TR Max PG  71.3 mmHg
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