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Tab. 1 Clinical information questionnaire content

I T
Questionnaire Specific question
content
A H 9
Date of birth
FEAMER A
Signalment Breed
]l
Sex
SIS B
Out-going activities history
FANE B ST b
Activities Outdoor activity location
i S
Traveling history
syt il AT
Parasite control External parz‘1s1te infestation history
bisiory PRI,
External parasite control
JEAEPRE R SR A AR S
HAtf5 12 Co-pet family status

SRR AR

Acquisition source

Other information

ARG A 2 ARSI AR L5 B
Related disease Disease history based on owner’s
history statements

1.2.2 ARBARFARGERA]  H SNAP 4Dx Plus ik
F & v % BT A 1R DN R AR S JS R A TR R IR
30 min, fiff FH R0 R 42 AR A0 00 QTR 457, B 3 TR i v
FEAR A A T, BEJS 17 Herhii fin 4 G F0R W, Hil
R AT % LB DALBER B0 )5, B RE i
rh iAW 7% 2 ) S R AR AL AL, BRI
I EE L, 2R TR A B S T S R E, 8 min
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1.2.4 ¥#E5itF54 i H R(R version 4.3.2)
F1 R Studio(R Studio version 2023.12) X £ [n] 45
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TR R AT DK 2R i R H A BT R 2432
AR AT RUA LUA, TR H T AR XU R 3R (S
THE R E K2 R P<0.25) . BJE, Kt
NSNS eI VNEA S S TR g I U T EuNas
AT 25 B M R - (VIF ) AW PR 2% 22 ) A e e (16
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128 H Azl R i im R B 15 B 58 5%, AT T4
KRR T X 128 B2 R 1 4RI Ky
3.6 & o ARPEHAMSCERHGE , AR R 73 4R

BHP: %
Positive control_>

RIHLA AR/ L B35 LA [T B 7 2

Positive result of antibodies to E. canis/E. ewingii

TATCBLIR BT A PATERS 715 1 g

Positive result of antibodies to B. burgdorferi s. l

1o lglgd

It

N
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ARCEER (=13 2)4 DR, HhaER & ik
K, 3K 51.2%; ShAFERIKZ, 5 30.7%; AR AIE
SRR FEBIARXS B, 430008 17.3% F10.8%. 1
SRS T, FEPER 65 ., MEPER 63 K. 1EFTA
P IR AR, SRR A HeR L, 15 26.6%, Bl
N HERER AR, 73350 7 18.0% A 13.3%.
2.2 FERASTUKTRITIER ST AS SNAP 4Dx Plus
A GV A5, AR & T X A, phagocytophilum/
A. platys PURTEL TR, 5653 FH PRI 45 5 an a1
JIE 7R o 3 ok X U 10 ML DX 184 03 i VR RE AR AT AR
W, % B A. phagocytophilum/A. platys YLK AT
A T1%, 9 KNP EE B FHPER LK 2.

Jit S TC TR VG R W L TC T AT R B A8 75
Positive result of antibodies to 4. platys/A. phagocytophilum

& RO 22U PR 7R A

Positive result of antigens to Dirofilaria immitis

r—N

B3 T TCTE AR G TR W A A TC T A AR 2 B 1 25
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1 SNAP 4Dx Plus iR FI &4 R
Fig.1 The results of the SNAP 4Dx Plus test kit
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Tab. 2 Positive rate of SNAP 4Dx Plus test for companion
dogs in Haikou area

FRTE/% [P R () B8]

Samfli}fg@h([iﬁpita i Posit.i\{e rate/%(Number of
positives/Total number)

HKHO1 2.0(1/49)
HKHO02 8.5(4/47)
HKHO3 14.3(4/28)
HKHO04 0(0/15)

HKHO5 11.1(2/18)
HKHO06 15.4(2/13)
HKHO7 0(0/6)

HKHO8 0(0/6)

HKH09 0(0/2)

izrl 7.1(13/184)

2.3 RS REMERXEEZES

231 HEMHE WIXERAFR MR SFL P
HME SN WO I e PRANIR B L L T A B
TR ARSI« IR DL KR Ui sl A5 AR i
HEAT 34T, U0 H VAR A XU R 22, o0 B 4 SR AL
30 L B R A 4B USROG 56
B, RIS | MRS R T g s DA R ARSI A
DT REFNTC I AAR M5 B A I 25 5 A E DT
232 3RAEFZHGESMEEARE R
FOP R[] U A4 FIALAR ARG 56 T A5 51 A s A XS
HEEMPAZHZZE T 5. 4588
N, A AN Z K 3R 32 4 181 43 B i A8 1t 1Y VIF
{EH/INT 10, 2B X S0 A5 R A7 78 B G (4 22k
I S AR AL, B A RS T
7 AU PR 2R AR, A R 03 (1) FTvR .
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Tab.3 Variable filtering

R

o NI PRSI~ (FEHE2/%)
sk KT REAHR A SR (RIPEO0) -
. . Number of positive/ind
Variable Level Number of positive/ind .\ P value
(positive rate/%)
Zbip.jt . 39 2(5.1)
Puppies/Juveniles/Y oung
JRAFER
5(7.7
RS Mature 65 (7.7) 0.13°
Age qj%j( 22 2(9.1)
Senior
EFR | 1(100.0)
Geriatric
i3
7(10.8
el Male 65 (108) .
Sex Wi 0.22
63 3(4.8)
Female
afifp R
9(8.2
mnAh Purebred 10 (82) 0.70
Breeds R AR 18 1(5.6) ‘
Mixed-breed '
¥
. 0(0.0
Prgbm st No 8 )
Out-going history H 099
118 10(8.5)
Yes
1
2(2.9
No 70 (2.9)
R T g 2
7(21.2 )
Tick infestation history Yes 33 ( ) 0.01
N
1(4.3
Unclear 23 (4.3)
1
, 2(18.2
PSSR No n (18.2) ar
External parasite control = 115 8(7.0) ’
Yes
1 f 72 6(8.3)
PRk PRI AT HoApt PEAR S No 0.3
= .
Co-pet status 7= 55 4(73)
Yes
AN
— N S 8 105 8(7.6)
KIET SR OB EIRIREIY) No
Stray or shelter do = 0.80
y g 7E 17 1(5.9)
Yes
J
2(4.0
No 50 (4.0)
L I P
ik (A7 e 2y B 2 40 5(12.5) 0.31
Traveling history Only in the province
M 2 M o
A 5 SR o2 . el)

In and out of the province

E: SR HA G SRR KR A R (P<0.25) .

Note: * refers to the variables significant at P < 0.25.
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BEAh, MR AT A RN s, A RAGH JCIE G A B Al BE TR G s ] e o
W AT g s R T AU B PR R BE RO R 9. I IZ KU I R AE A K F R

21.2%, F 4114 OR {H, A 15 A M T g s i

HIZEL. P H. OR A H: 95% ESXIAIUNZE 4 BT,

R4 REBEGEREERZETARKERZRE. PE.ORERHE 95%CI
Tab. 4 The coefficients, P values, OR values and their 95% CIs at different levels of each risk factor in the final model

Gl K X PIH OR{A (95%CT)
Variable Level Coefficient P value OR value(95% CI)

gD 2%
No Reference

T e s =

* 15(2. 4.2
Tick infestation history Yes 221 0.01 9:15(2.06,64.20)
\¢Els7k)f<

AR 0.53 0.67 1.70(0.08,18.65)
Unclear

T 48 BA G2 ST E R R R (P<0.05) .

Note: * refers to the variables significant at P < 0.05.

T B IR FF R R . AIC 1 BIC X Fe M s UG 1) B 2 165 o
D S U NP S ABFGES A0 0 B, R 55 S

itk 124, PAE M 041, AIC{H K 66.31, BIC
B R 74.77, FHAWA R AR L, 635 35 0 e IR -
IREE IR, AR I AR, B AR X
B L5 BAF, RE 6% B b i B AR by AR
S

5
it

3

AHIFGE I L I A T R AR T 1 BB IX AR R TEIE
A I B AR B BH R, 0020 BIRR T 1 b X TC TR
R IMEPUAR B TRATIE O, TATHRT IR 7.1%, X —45
SR ] &b F A I BT Hb XY BF Bk &2
(6.4%) . EL74(9.8%) LA K B FE 30 (6.4% ) (1) 45
AEARLES =270 ARG T ] 320 ] 8 Bt X 5 T 41 1 ) 4
P (21.1% ~ 29.0%)10 181 S Bk i 2 7 1) Jist Rl —
J7 T AR R B AN R, 55— 7 TS F 58 S
25, WRABER THE FERIRIB R, FAAT
RZ AR T ML IX . 5 AR TR AR IR T A AR AR R AR
TR R BCAE 2 A A A AR Rt 26 422 ik A1
RAEE, A2 P A LS A IR, SEOLE R
T AR S . A A I T 2012 AT 2017
AEXFE T KU AR HR N AE 21 S A AR AR
RAEAT T ICICAR M BRI AT R M A, & IR
TARM (10.0%) F1JE 1] (8.6% ) 4b, HATHL X A AT
TR T ARG LS, XATge&m T EmM
7V Vi 1, DX R 0 ) SRR A, S BRORE DG M
FIHE O R 3= B, IS0 T R TC I A5 1 £8 95 KL
B o X 2 B AR S M AR R b X, 7 2

FE— B3 T7 3, AR | ARINIR ARG A A 3R
HEFT 20 AT, AR5 T AR B BH A 25 SR A SC 1Y
DU PR 2R 070l o B D 2R A [l U 3, B
RBYAERE P AR B DL LR W s I s a2
RO A LS TR BRI AR . o, JOE IR
DU R B A % i o5 AT 5 A 4512 26 481, 1D
EAERITCIAR oy B ™ HR e T
HEFERML, FR BRI R R85 T AR5
R T) S, BT A A 1 2 A IR A g i
FRPRTRES o TG MR ML DL AR B R 45 SR B4 A fi
], U AT BE S5 MEERER BOAT A OG0 X 24T O filf
U 73 By 5 W i, A T IR MBS A2
DR 2R 32 B [ 51 2 v, T g it TR A L
PUPRAIN 25 5 5 0 35 SCIk, B sk T o s A R
Kt TEHE ARG B A4 AT RE M 25 e T o e iy
WS AR, X — IR R SR 58— 2, BE—2Ik
ST R A R R A (0B
SR DN A T PRI 2 S M o J A 4 ) B 2
W Z—, BIINEAETE £ A 00 R DR fh 0 35 5
IMZHE, P AN Bl HE A SE, JH AR U 1 RS
S BT B, AT A T Sk
G w 2N REEARIN R EREE AP R 3
B, P Z WA R Ok . X AT R T2
BT REACE AR 55— BRI AT RE i A i
PRI 5 IS N G RERT B AFRIE o AR 3h
WA 4% I BEHE A GRBE , A oy U 30858 v (1 22
8 I [ A BIR, 42 fih TR AN BB IR A Pl s 2



%5 3 1

R H R 85 I 11 DCPEAR RTG T AR ML R AT I 2% Y 7 K AR OC IR PR 2% 23 A 353

AR D, —E FEEE EHISS T shYk IS g
TR IXUS: 22 ] R DG I o A, R ) ) o5 285 P Al
SR 5 e AU A% 1 1) KU R 3R 2 —, TR —FR S v
e [] A= 3% 08 R B B 22, Sl R g HUIBE 8 XU
A, 3T FE R LA A T Sl R T R M e
T4 7 AT K0, Ry T BiE AR R ) 5725 BE A
AR IMIFPUARZE R Z AN CHR, AN T “Z
TERBE" X — R, ARMEER R —FHIF o 2
B o IMET b Sk )m T =18 E 0, Bl A KB H
1) 3 DB S AE 3 DANE B TE F B REA
RESE A, TEAIFE R AL B RS By, KB4
BER)FRR AR IF R ML 3 H, X Al RE R IRE A
FME RS UL SRR e 5 1856 R 1) A= 1 )
309, DTS2 M JEr ) A R R0

AHIEFE A T Y PR 55 A i) e R A % T A
p44/MSP2 H 117 7 4 1 1gG 1 1gM Btk i i it
1y, ZafR & BTz 0 H TS BRI R S B,
Xof T T A BT AR (4 4G D LA A e A BUER A (94.1%)
FRE 51 (98.4%) , (H B THUMA M 38 L, %
70 0 JC R X 2 ) ke 1 B TP AR b 2 Al s )
WTET 30 R, A SR H AR IR AR B R R B AAAETT
AR BRI (1) — LR 2538, TCIL B E s P i e iy 2
RTCIEARR . e Ah, o T HUAAR B0 A i i 1 A
NE, ABIESE 4 R 09 3050) &0 AN g o8 4 e i 3
Py G IRAS, B I 27 A s PR PR, HAg
VLIS 7 A T BRSBTS, JE AN RE I A %
S T AE R 2 i I 2 A A B B, AN
R SN — 5 AR A IR, W] RE B TR Gy R O
AN BB ARG I 2] 7 A g AR, TR I TE IS LAY
rh, WA ] PCR X S A T i — 2D A, AR 5 3
P B GCIRZS DA S I B () TR AR . H R S
XV R X 546 HOR AR M T HEAT (1 TC I
PRI % 3, A W B3 AL phagocytophilum,
A 1.1% B R A, platys, X —25 8RB,
T HhL X R R (1) TCIE AR RT BE 220 A. platys, T
A A. phagocytophilum. AN, 7 2 K 232 5 0] )4
S A 1 AR BN A LR ) X AT B
B TR B R AR 2 X R AR, il
AME IR . 9K B A o A R Y PR AT fig
PR AL A e TH Dk, S B S B 55 800
A RS A1 2R T 1k 5 B dd 25 DG HK , F FLR e ik
NS

A S — T o S ) R SR I, TE TR AR X
A e ml ™ R . B 7R, 2012—2016
A, EEILRIE T 15 778 9] A. phagocytophilum J&%
G e 1], SRR 2R B T N 7.72 5],
2008—2010 4, JEk b S 38 i 07 J2 5 1k 53%1 2,
R Aplatys 76 N 28 (9 4 38 &8 /0 @ H A
Battilani 5" F£F 165 tTRNA X JCHE AR Fird) 2 1) 1F
W 53 Mr KB, A. platys Tl A. phagocytophilum &
BORWSRG R R, BN A X AR R B
P AN bl e R I —LeAH I, B A E
B AIETAER L "M, R
TEAR I 2 A T2 A] RE ARG 5 H AL [/ — 5 Y
NS A T I o g SRR 18 AUy o PRI, AR A5
R IR TCTEAAAE Ve B 44 g 11 i XA AR R ) = A T
ALY T TCIEARXT FEAR R 2 1 1l Akt B Jal
WX 5 RAE VIR A Y RS 1T ERE
Fo BEAN, AR5 58 2k XU PRI 28 437, & AT It ey
T R A L T ARBT AR BRPE AR R 21.2%,
— LB TR AR R E Y A . B
FIEAR R AN & DI i, e 2 e PR AR R AR
HEOE AR, R AR R HR B A R I Dy E
B B ENDLZ IS T i R W TR G
[] I IA R B AL B ) 0 75 3 B i RREIR, Jo ik
AT A AR o SRR R R g e
49 RS, RS et U A HCAE AR, e B A 0 g AR X
B % s ], O A A ) B b Ay AR
T, — BRI A AR, I TG R U i, A8
B, FIGY7, BRI, seAh, A I T AR R B s
SRR BE ST, PEAR R AR Y W VR FH R A5 )
HA, TEARAR R B AT X, ) 3
ZARAT B BB, kAT, 0 R BRI,
JE AR B2, I I DR 15 A R sl 15 BF 0 8 4 1 4% fik
S, R HETRIS WG USR] o AR5 45 R R 15 5 AN
P T WA e B i TR AR, A T T b DX AR AR
RITERFATIE LR ARG BEE T SEA

BUS R R B B S OB 5 N A EERRF AT
Beih BB UL A2 IR N 57 K ) 3 Fe S
TR, S ARHIE S NUR S T I SR B o [ i K
N R R 27 KIS B AR 5 e v W AR AL 1 =5 B
RN, A ARBIE S  ISUR HEE B T I Sl o

S 3Lk

[1] DAHMANI M, LOUDAHI A, MEDIANNIKOV O, et al.



354 o L

2R 2025 4F

Molecular detection of Anaplasma platys and Ehrlichia
canis in dogs from Kabylie, Algeria[J]. Ticks and Tick-
Borne Diseases, 2015, 6(2): 198 — 203.

[2] DINIZP P V P, DE AGUIAR D M. Ehrlichiosis and ana-
plasmosis: an update[J]. Veterinary Clinics of North
America: Small Animal Practice, 2022, 52(6): 1225 —
1266.

[3] YU Z ], WANG H, WANG T H, et al. Tick-borne patho-
gens and the vector potential of ticks in China[J]. Para-
sites & Vectors, 2015, 8(1): 24.

[4] DIAZ-SANCHEZ A A, OBREGON D, SANTOS H A, et
al. Advances in the epidemiological surveillance of tick-
borne pathogens [J]. Pathogens, 2023, 12(5): 633.

[5] YBANEZ A P, PEREZ Z O, GABOTERO S R, et al.
First molecular detection of Ehrlichia canis and Ana-
plasma platys in ticks from dogs in Cebu, Philippines [J].
Ticks and Tick-Borne Diseases, 2012, 3(5/6): 288 — 293.

[6] ATIFF A, MEHNAZ S, QAMAR M F, et al. Epidemi-
ology, diagnosis, and control of canine infectious cyclic
thrombocytopenia and granulocytic anaplasmosis: emer-
ging diseases of veterinary and public health signific-
ance[J]. Veterinary Sciences, 2021, 8(12): 312.

[7] BATTILANI M, DE ARCANGELI S, BALBONI A, et
al. Genetic diversity and molecular epidemiology of Ana-
plasma(J]. Infection, Genetics and Evolution, 2017, 49:
195 —211.

[8] MAGGI R G, MASCARELLI P E, HAVENGA L N, et
al. Co-infection with Anaplasma platys, Bartonella hen-
selae and Candidatus Mycoplasma haematoparvum in a
veterinarian[J]. Parasites & Vectors, 2013, 6(1): 103.

[9] BREITSCHWERDT E B, HEGARTY B C, QUROLLO
B A, et al. Intravascular persistence of Anaplasma platys,
Ehrlichia chaffeensis, and Ehrlichia ewingii DNA in the
blood of a dog and two family members[J]. Parasites &
Vectors, 2014, 7(1): 298.

[10] BEN SAID M, BELKAHIA H, MESSADI L. Ana-
plasma spp. in North Africa: a review on molecular epi-

demiology, associated risk factors and genetic character-
istics[J]. Ticks and Tick-Borne Diseases, 2018, 9(3):
543 — 555.

[11] CHIREK A, SILAGHI C, PFISTER K, et al. Granulo-
cytic anaplasmosis in 63 dogs: clinical signs, laboratory
results, therapy and course of disease[J]. Journal of
Small Animal Practice, 2018, 59(2): 112 — 120.

[12] MACQUEEN D, CENTELLAS F. Human granulocytic
anaplasmosis[J]. Infectious Disease Clinics of North
America, 2022, 36(3): 639 — 654.

[13] EL HAMIANI KHATAT S, DAMINET S, DUCHAT-
EAU L, et al. Epidemiological and clinicopathological
features of Anaplasma phagocytophilum infection in
dogs: a systematic review[J]. Frontiers in Veterinary
Science, 2021, 8: 686644.

[14] SOARES R, RAMOS C A, PEDROSO T, et al. Molecu-

lar survey of Anaplasma platys and Ehrlichia canis in
dogs from Campo Grande, Mato Grosso do Sul,
Brazil[J]. Anais da Academia Brasileira de Ciéncias,
2017, 89(1): 301 — 306.

[15] ALHASSAN A, HOVE P, SHARMA B, et al. Molecu-
lar detection and characterization of Anaplasma platys
and Ehrlichia canis in dogs from the Caribbean[J].
Ticks and Tick-Borne Diseases, 2021, 12(4): 101727.

[16] YUASAY, TSAI Y L, CHANG C C, et al. The preval-
ence of Anaplasma platys and a potential novel Ana-
plasma species exceed that of Ehrlichia canis in asymp-
tomatic dogs and Rhipicephalus sanguineus in
Taiwan[J]. Journal of Veterinary Medical Science,
2017, 79(9): 1494 — 1502.

[17] BAWM S, KHAING Y, CHEL H M, et al. Molecular
detection of Dirofilaria immitis and its Wolbachia en-
dosymbionts in dogs from Myanmar[J]. Current Re-
search in Parasitology & Vector-Borne Diseases, 2023,
4:100148.

[18] KONTO M, TUKUR S M, WATANABE M, et al. Mo-
lecular and serological prevalence of Anaplasma and
Ehrlichia sp. among stray dogs in East Malaysial[J].
Tropical Biomedicine, 2017, 34(3): 570 — 575.

[19] SAINZ A, ROURA X, MIRO G, et al. Guideline for
veterinary practitioners on canine ehrlichiosis and ana-
plasmosis in Europe[J]. Parasites & Vectors, 2015,
8(1):75.

[20] PASCOEE L, NAVA S, LABRUNA M B, et al. Pre-
dicting the northward expansion of tropical lineage
Rhipicephalus sanguineus sensu lato ticks in the United
States and its implications for medical and veterinary
health[J]. PLoS One, 2022, 17(8): e0271683.

[21] DANTAS-TORRES F, OTRANTO D. Rhipicephalus
sanguineus (Brown dog tick) [J]. Trends in Parasitology,
2022,38(11): 993 — 994.

[22] PIANTEDOSI D, NEOLA B, D'ALESSIO N, et al.
Seroprevalence and risk factors associated with Ehrli-
chia canis, Anaplasma spp., Borrelia burgdorferi sensu
lato, and D. immitis in hunting dogs from southern
Italy [J]. Parasitology Research, 2017, 116(10): 2651 —
2660.

[23] LEE S, LEE H, PARK J W, et al. Prevalence of antibod-
ies against Anaplasma spp., Borrelia burgdorferi sensu
lato, Babesia gibsoni, and Ehrlichia spp. in dogs in the
Republic of Korea[J]. Ticks and Tick-Borne Diseases,
2020, 11(4): 101412.

[24] STICH R W, BLAGBURN B L, BOWMAN D D, et al.
Quantitative factors proposed to influence the preval-
ence of canine tick-borne disease agents in the United
States[J]. Parasites & Vectors, 2014, 7(1): 417.

[25] MONTENEGRO V M, BONILLA M C, KAMINSKY
D, et al. Serological detection of antibodies to Ana-
plasma spp., Borrelia burgdorferi sensu lato and Ehrli-


https://doi.org/10.1016/j.ttbdis.2014.12.007
https://doi.org/10.1016/j.ttbdis.2014.12.007
https://doi.org/10.1016/j.cvsm.2022.07.002
https://doi.org/10.1016/j.cvsm.2022.07.002
https://doi.org/10.1186/s13071-014-0628-x
https://doi.org/10.1186/s13071-014-0628-x
https://doi.org/10.3390/pathogens12050633
https://doi.org/10.1016/j.ttbdis.2012.10.032
https://doi.org/10.3390/vetsci8120312
https://doi.org/10.1016/j.meegid.2017.01.021
https://doi.org/10.1186/1756-3305-6-103
https://doi.org/10.1186/1756-3305-7-298
https://doi.org/10.1186/1756-3305-7-298
https://doi.org/10.1016/j.ttbdis.2018.01.003
https://doi.org/10.1111/jsap.12787
https://doi.org/10.1111/jsap.12787
https://doi.org/10.1016/j.idc.2022.02.008
https://doi.org/10.1016/j.idc.2022.02.008
https://doi.org/10.3389/fvets.2021.686644
https://doi.org/10.3389/fvets.2021.686644
https://doi.org/10.1590/0001-3765201720150556
https://doi.org/10.1016/j.ttbdis.2021.101727
https://doi.org/10.1292/jvms.17-0224
https://doi.org/10.1016/j.crpvbd.2023.100148
https://doi.org/10.1016/j.crpvbd.2023.100148
https://doi.org/10.1016/j.crpvbd.2023.100148
https://doi.org/10.1186/s13071-015-0649-0
https://doi.org/10.1371/journal.pone.0271683
https://doi.org/10.1016/j.pt.2022.08.011
https://doi.org/10.1007/s00436-017-5574-z
https://doi.org/10.1016/j.ttbdis.2020.101412
https://doi.org/10.1186/1756-3305-7-417

%531

5 R A U M IX AR R T T AR LI AT 903 27 YA 0 A 6 KU R 3200 B 355

chia canis and of Dirofilaria immitis antigen in dogs
from Costa Rica[J]. Veterinary Parasitology, 2017, 236:
97 —107.

[26] MENDES-DE-ALMEIDA F, ALVES L C, DO AM-
ARAL FERNANDES P, et al. Infection with Dirofil-
aria immitis and other infections in cats and dogs from
Rio de Janeiro, Brazil: the need for prophylactic en-
forcement[J]. Acta Parasitologica, 2021, 66(3): 962 —
968.

[27] IATTA R, SAZMAND A, NGUYEN V L, et al. Vector-
borne pathogens in dogs of different regions of Iran and
Pakistan[J]. Parasitology Research, 2021, 120(12):
4219 —4228.

[28] XIA Z, YU D, MAO ], et al. The occurrence of Dirofil-
aria immitis, Borrelia burgdorferi, Ehrlichia canis and
Anaplasma phagocytophium in dogs in China[J]. Journ-
al of Helminthology, 2012, 86(2): 185 — 189.

[29] ZHANG J W, LIU Q B, WANG D M, et al. Epidemiolo-
gical survey of ticks and tick-borne pathogens in pet
dogs in south-eastern China[J]. Parasite, 2017, 24: 35.

[30] LINY, ZHOU S, UPADHYAY A, et al. Molecular de-
tection and phylogenetic characterization of Anaplasma
spp. in dogs from Hainan province/Island, ChinalJ].
Veterinary Sciences, 2023, 10(5): 339.

[31] FACILE V, SABETTI M C, BALBONI A, et al. Detec-
tion of Anaplasma spp. and Ehrlichia spp. in dogs from
a veterinary teaching hospital in Italy: a retrospective
study 2012-2020[J]. Veterinary Research Communica-
tions, 2024, 48(3): 1727 — 1740.

[32] HAZELRIG C M, GETTINGS J R, CLEVELAND C A,
et al. Spatial and risk factor analyses of vector-borne
pathogens among shelter dogs in the Eastern United
States [J]. Parasites & Vectors, 2023, 16(1): 197.

[33] ACOSTA-JAMETT G, WEITZEL T, LOPEZ J, et al.
Prevalence and risk factors of antibodies to Anaplasma
spp. in chile: a household-based cross-sectional study in
healthy adults and domestic dogs[J]. Vector-Borne and
Zoonotic Diseases, 2020, 20(8): 572 — 579.

[34] MIRANDA E A, HAN S W, RIM ] M, et al. Serologic-
al evidence of Anaplasma spp., Borrelia burgdorferi and
Ehrlichia canis in dogs from the Republic of Korea by
rapid diagnostic test kits[J]. Journal of Veterinary Sci-
ence, 2022, 23(2): e20.

[35] EBANI V V, BERTELLONI F, TORRACCA B, et al.

Serological survey of Borrelia burgdorferi sensu lato,
Anaplasma phagocytophilum, and Ehrlichia canis infec-
tions in rural and urban dogs in Central Italy[J]. Annals
of Agricultural and Environmental Medicine, 2014,
21(4): 671 — 675.

(36 5 F A1) P s DCASE A7 175 0 18] 2 S B N A=
SERHEDRSE (D] AR AR EIE R, 2011,

[37] BEALL M J, MAINVILLE C A, ARGUELLO-MARIN
A, et al. An improved point-of-care ELISA for the dia-
gnosis of anaplasmosis and ehrlichiosis during the acute
phase of tick-borne infections in dogs[J]. Topics in
Companion Animal Medicine, 2022, 51: 100735.

[38] MOVILLA R, GARCIA C, SIEBERT S, et al. Country-
wide serological evaluation of canine prevalence for
Anaplasma spp., Borrelia burgdorferi (sensu lato),
Dirofilaria immitis and Ehrlichia canis in Mexico[J].
Parasites & Vectors, 2016, 9(1): 421.

[39] STILLMAN B A, MONN M, LIU J Y, et al. Perform-
ance of a commercially available in-clinic ELISA for de-
tection of antibodies against Anaplasma phagocytophi-
lum, Anaplasma platys, Borrelia burgdorferi, Ehrlichia
canis, and Ehrlichia ewingii and Dirofilaria immitis an-
tigen in dogs[J]. Journal of the American Veterinary
Medical Association, 2014, 245(1): 80 — 86.

[40] RICHARDSON S S, MAINVILLE C A, ARGUELLO-
MARIN A, et al. A second-generation, point-of-care im-
munoassay provided improved detection of Anaplasma
and Ehrlichia antibodies in PCR-positive dogs naturally
infected with Anaplasma or Ehrlichia species[J]. Journ-
al of Veterinary Diagnostic Investigation, 2023, 35(4):
366 —373.

[41] JAISK, ARVE, HHIGH, 55, 1R 4 A Hb KR PR 3R WRh 45
FE B JTC IR R #5417 15 0 (7). R A8 1 2 4, 2023,
14(2): 159 — 165.

[42] BAKER A, WANG H H, MOGG M, et al. Increasing in-
cidence of anaplasmosis in the United States, 2012
Through 2016[J]. Vector-Borne and Zoonotic Diseases,
2020, 20(11): 855 — 859.

[43] ANDRE M R. Diversity
Ehrlichia/Neoehrlichia agents in terrestrial wild carni-

of Anaplasma and

vores worldwide: implications for human and domestic
animal health and wildlife conservation[J]. Frontiers in
Veterinary Science, 2018, 5: 293.


https://doi.org/10.1016/j.vetpar.2017.02.009
https://doi.org/10.1007/s11686-021-00345-z
https://doi.org/10.1007/s00436-020-06992-x
https://doi.org/10.1017/S0022149X11000198
https://doi.org/10.1017/S0022149X11000198
https://doi.org/10.1051/parasite/2017036
https://doi.org/10.3390/vetsci10050339
https://doi.org/10.1007/s11259-024-10358-4
https://doi.org/10.1007/s11259-024-10358-4
https://doi.org/10.1007/s11259-024-10358-4
https://doi.org/10.1186/s13071-023-05813-1
https://doi.org/10.1089/vbz.2019.2587
https://doi.org/10.1089/vbz.2019.2587
https://doi.org/10.4142/jvs.21215
https://doi.org/10.4142/jvs.21215
https://doi.org/10.4142/jvs.21215
https://doi.org/10.5604/12321966.1129912
https://doi.org/10.5604/12321966.1129912
https://doi.org/10.1016/j.tcam.2022.100735
https://doi.org/10.1016/j.tcam.2022.100735
https://doi.org/10.1186/s13071-016-1686-z
https://doi.org/10.2460/javma.245.1.80
https://doi.org/10.2460/javma.245.1.80
https://doi.org/10.1177/10406387231172723
https://doi.org/10.1177/10406387231172723
https://doi.org/10.15886/j.cnki.rdswxb.2023.02.004
https://doi.org/10.1089/vbz.2019.2598
https://doi.org/10.3389/fvets.2018.00293
https://doi.org/10.3389/fvets.2018.00293

356 PO E Y R 2025 4F

Anaplasma spp. seroepidemiological research and related risk factor

analysis of companion dogs in Haikou

KANG Shenchen®, SUN Chenhao, YANG Xinyue, ZHAO Yuanjie, CHEN Yu, LIU Mengmeng"
(School of Tropical Agriculture and Forestry, Hainan University, Haikou Hainan 570228, China)

Abstract: As two tick-borne pathogens that are widely prevalent in tropical and subtropical regions, Anaplasma
platys (A. platys) and Anaplasma phagocytophilum (A. phagocytophilum) are of great zoonotic and public
health significance. To date, seroepidemiological investigations and analysis of associated risk factors for 4.
phagocytophilum and A. platys in companion dogs in Hainan are not documented. In this study, 184 companion
dogs in the Haikou area of Hainan Province were tested for antibodies to Anaplasma spp. by using a standard
commercialized kit, and the associated risk factors were analyzed with 128 clinical questionnaires. The results
showed that the seroprevalence of antibodies of companion dogs to A. phagocytophilum/A. platys in Haikou
area was 7.1%. Modeling calculations revealed a significant correlation between tick bites and seropositive
antibodies to Anaplasma spp. among all investigated risk factors, further clarifying the important role of ticks
as a vector. This study lays the foundation for the Anaplasma spp. epidemiologic study of companion dogs in
Hainan province, and provides an important scientific basis for the prevention and control of anaplasmosis.

Keywords: Anaplasma spp.; seroepidemiological research; risk factors; companion dogs
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