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LOOK-Mitral registry

REB 2 6016 3891 889 1236
PH 1567 (26%) 588 (15.1%) 265 (29.8%) 714 (57.7%)
Sys PAP > 55mmHg 385 (6.4%) 57 (1.5%) 49 (5.5%) 279 (22.6%)
K Fe 36 9 5 22
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ACVIM consensus statement guidelines for the diagnosis,
classification, treatment, and monitoring of pulmonary
hypertension in dogs
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o BEMGEDLDEET — MERET > MEBREZLRSES
o ROPHORLZEE (30~74%)
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o PHOGrFEZE  Stage B2 29%  Stage C 71%

MMVD®D K

TRPG > 55mmHG
TRvel 3.7m/sec

% of dogs alive
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GROUP 4
GROUP 2 PULMONARY THROMBUS
LEFT HEART DISEASE

GROUP 5
PARASITIC DISEASE

Ancillary testing supportive of past or present
heartworm or angiostrongylus infection

Consider diagnostic algorithms for:
Group 3 (Fig. 4)
Group 4 (Fig. 5)
Group 6 (Fig.6)

Groups 13, b, ¢, d2, d3, 1 (Fig.7)
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Schober (2026)
Chang.W (2026) J.Vet. Intern Med.

Rishniw.M (2023) J.Vet.Cardiol
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The echocardiographic pulmonary to left atrial ratio:
A noninvasive variable for the hemodynamic
classification of pulmonary hypertension in dogs
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o Aversion

—— Post PH

~ TRV(m/s)
~ septal E/E"

EPLAR (m/s)

X RERXAPRDCEZRALTLEND

Cpc PH IsoPH cut off ePLAR < 0.245

(EXEE71% B2 E 100% AUC 0.86)

FIGURE 2 Boxplot graph showing the medians and interguartile
ranges ePLAR values of IsoPH (n = 8) and CombPH (n = 14)
subgroups. CombPH, combined pulmonary hypertension subgroup;
ePLAR, echocardiographic pulmonary to left atrial ratio index; IsoPH,
isolated pulmonary hypertension subgroup.
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RPAD index =
[(RPAS - RPAD) / RPAD] x 100
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ROCH#HT : TRPG >50 mmHg Tl D 52 Wk

Prediction of TRPG >50 mmHg B > NAT7E (
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AUC=0.97 (95% C1 0.93-1.00) AUC=0.89 (95% CI 0.82-0.96)

P<0.0001 P<0.0001
0.90

0.89
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H MPA:Ao
AUC=0.87 (95% Cl1 0.78-0.96) AUC=0.90 (95% C! 0.83-0.97)
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Prognostic value of right pulmonary
artery distensibility in dogs with
pulmonary hypertension

o it MLEAE 12 3513 5 RPAD index o V12 BB 1=out

Cumulative survival
Cumulative survival
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120 180 240 300 360 30
Survival time (d) Survival time (d)

RPAD index < 24% 1F47FHAR

RPAD index < 21% 31 B4 7780
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EEX 13.94+4.0cm
Iso—pc PH 10.9m
CpcPH 6.9+1.8cm

f@E XTI 10cmlE? ?2 ?

PH probability Intermediate High

Post PH 8.6cm (6.8-10.7) 8.8cm (6.9-10.6) 7.1cm (5.3-8.3)

> Front Vet Sci, 2021 Oct 26:8:771726. doi: 10 eCollectior

Pulmonary Vascular Resistance Estimated by
Echocardiography in Dogs With Myxomatous Mitral
Valve Disease and Pulmonary Hypertension
Probability
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Echocardiographic evaluation of pulmonary vascular
resistance in 459 dogs with Doppler-derived pulmonary
hypertension
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IDIO—MOHET D Ipc-PH & Cpc-PHEDIERIE

fi 5 Average PVR =

(0.73 X SPAP+3.33 X TRV) / PA VTI +0.05 +notchl

Control PH (n=459) P PrecapillaryPH  Postcapillary P Ipc-PH(n=86)  Cpc-PH(n=160) P
(n=38) (n=213) PH (n=246)
PVR-1(WU) 24108 85(12:332) =001 10.7(1433.2) 76(1.2-28.8) =001 48(1.2-1.0) 9.8(5.8-28.8) =001
PVR-2 (WU) 11106 5.0(L0-24.7) =001 5.2 (L3247) 47(L0-169) 021 33[L049) SE[RAL60) =001
PVR-2 (WU) 259410 97(15332) =001 105(17-33.2) 8.9(1,5-26.4) =001 56 (LST6) 117(6.9-26.4) =001
Average PUR (WU) 25108 78(1328.0) =001 8.8(15-28.0) 1.2(1.2-26.8) =001 46(1.2-6.1) 5.2(6.1-26.8)° NA

@D PVR-1 SPAP/PAVTI +3 (PA/YFIE+3)

@’ PVR-1 4 x TRV2+ RAP
PA VTI

K@@'’ PVR-1 4x TRVZ2 + RAP
VTI VTI

1) PVR-1 4% PVReho2 + RAP
VTI

TRV?2 (m/sec)
PVORecho)® t—nmmr
PA VTI (cm)

Stavri

BALBNERE~PEEIK RAP 6mmHg
ALDBEEHK ALAFL4EL  RAP 10mmHg
ALTFEHY RAP 14mmHg

» = PV Recho2 D45+ -+
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RPAD Index 33.3%
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Dobutamine  5ug/kg/min CRI KCL hAYZHITHEE

pimobendan 0dime
4mg/kg BID .
28

Na 143.9 mmol/L
K 3.38 mmol/L
CL 97.9 mmol/L

BUN  33.6 mg/dl
Spironolactone 2.0mg/kg BID Cre 1.21 mg/dl

Amlodipine 0.13mg/kg BID

hih ik el

ThB#ZELTE
= TRv Max 2.84m/sec TRv Max 3.59m/sec
PVR 4.78 PVR 8.8
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mPAP = CO Xx PVR
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MPA/Ao

RPAD Index ND

PA VTI 7.63cm
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PV Recho2
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MPA/Ao
RPAD Index
PA VTI

TRv MAX
E/E’ 154
PV Recho2
E PLAR
PVR

OISO IO S T RO e

MMVD Stage B2 with PH

4

2 ILTFI4)L 1.08mg/kg BID

AEA/S > 27 kg SID
TRv Max 4.58m/sec B mee

¢ BUN 37.5mg/dl
& Cre 1.79mg/dl 1.09mg/dl

REFEEDIHK

- B

5 » \ L — & RVOT VTI 1 e
\%_' : o o TRvMAX 3.6m/s

& PV Recho2 [

: ¢ EiR 107.8sm/s —
» : ¢ E/A 090 —

Ny & E/E’ 15.4 g

VILTFIO4IL E=E AEQ/SYkY 2.7mg/kg SID — BID

D& JAEIN VIILTFOqVERR
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X WX TIE1.0mg/kg F=of=hS. EDFREBEZITLVGNS,
0.5mg/kg <HULWMSIEEIZITHZE

Comparative Study of Cardiovascular Effects of Selected Pulmonary Vasodilators
in Canine Models of Mitral Valve Disease

MMVDETIILK (X PHILLLERI mild
MMVD B2 Level)

PAP (mmHg)
mPAP (mmHg)
= 2 @
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X TlE15ug/kg F2oT=h'. BT EBEEITVVGENS,
BEIIRETSHILE
WXL BHLETHEFIEDPHAEH

&R )i oy v
biolog) ) 5 = = W Beraprost 15ug/kg
. ! PVR 19%1ETF

Comparative Study of Cardiovascular Effects of Selected
Pulmonary Vasodilators in Canine Models of Mitral

Valve Diseas -+ Sildenafil 1mg/kg
A el g il N ) PVR 33%{ETF

Sildenafil showed a more potent pulmonary vasodilating effect than beraprost

MXTCHEALL-ESE 1 mg/kg Sildenafil > 15 pg/kg Beraprost

fif i & HR3R A1 1

B TEZBE ?eraprost 15ug/kg Sildenafil

1 = 0. o
?/33=0.58 Sildenafil 1mg/kgM#360% 0.5 mg/kgbLV? 2 ?
BE,

M EILR/EA Beraprost 15ug/kg = Sildenafil 0.5 mg/kgii# 772
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o UTDEXIZLT

EEARVAY 0.4mg/kg BID
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F>E=F 0.18mg/kg BID
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Pre PH 88E Post PH 8E8&

Bé;aprost Sodium for Pulmonary Hypertension in Dogs: Effect — A S A fo 2
on Hemodynamics and Cardiac Function Beraprost| X s & R I FH 1=

Ryohei Suzuki *”, Yunosuke Yuchi ), Takahiro Saito, Yuyo Yasumura =, Takahiro Teshima =, & " Ak
— PHOHEMNZEDHLNT=

Hirotaka Matsumoto and Hidekazu Koyama

Post PH (MMVD) &
8EH 788 588

v~ v~

MMVDE £ 1A ¥ [ZStage CHE Y ADFEKkEHY

Stage C
ELDBREELEIELGOAREHIEERE)

R EDREMEDER
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IEBl E5 BEHDTISYF DA CLMITHLY)

- EDEEA 15 - &

)

127%

=81
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LRI IR 2128 (A
LT DEHZNTA

EERVAY  0.58mg/kg BID BUN  59.6mg/dl Na 147.4mmol/L
75€7JL  1.95mg/kg BID Cre  1.41mg/dl K 4.87mmol/L

FStzk 0.2mg/kg BID CL 103.3mmol/L
ZEQ/S55k>  1.95/kg BID
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PVRESPAPD FE g 21/28%1  Group 1 (Cpe-pH. n=21)

SPAPIEE ~BE LH (48 £ 4 mmHg)
PVRE1E (8.8 £ 2.1 WU),

EZAbNBRE

D FIRFIDOFNZIETPA VIIAELTLNS (104])
@ TRAEDAIELRZE (fhOPHIEZILEEPH)
@ BULPVRIZAEMNEIFTTLDHKRE GHD)
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Vivid Pioneer

773 ATRENME £ §) D 36 <

Circulation

ORIGINAL RESEARCH ARTICLE

Tadalafil for Treatment of Combined Postcapillary
and Precapillary Pulmonary Hypertension in

Patients With Heart Failure and Preserved 99\\574)[/

Ejection Fraction: A Randomized Controlled
Phase 3 Study

HFpEF & 0f O B£Combined PH 5 IIH7Ek
AT FmMEET > 3WU
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AERT A LB A FEIRES

SHEQHEE BEER B’5AHE

e e NYHA FC II/IV, F1=IZFC II B5574)L20 mg/ B THlA,
=& E*ﬁ_jjt'_k _ BE 125 A UNIZHF ABEESHY 4B #1240 mg/ BNEE,
A WATEE- SR § mons—7u BEMETEOBHE£20 me~
HE (FY217kER) S FHBARE>25 mmHg BB TSR RIES
#=3FARER, PAWP>15 mmHg, PVR>3 WU Bt

Bl -RBEM TR RAUMER

AFTST4)L

DA AR - £ERFETD
FEIRRAUMEHRELEL
ETHH
ERAFETCEEF LR IELIER

Clinical worsening

Placebo 63 43

Tadalafil 62 40

e R HO S RIS GRRIEILETORAE 6 1TIRREZ L NT-proBNP-QOL
BS54 ILEE24.2% vs TSR E HR 0.75(95% CL: 0.40-1.39, P=0.35) : BERIZ —11.1 m(95% CL —34.8~ NT-proBNP (P=0.76) . MLHFQ
22.2%(P=0.33) : BB =1L HFEEGL 12.6. P=0.35) : FEZE4L (P=0.11): LWFThLHEEELL
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LAEMNSLVREE(IPHIFREZREL Z /20N
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| STANDARD ARTICLE
Small Animal Internal Medicine Cardiology
Clinical Outcomes of Mitral Valve Repair in Dogs With

Pulmonary Hypertension Secondary to Myxomatous Mitral
Valve Disease

Tomohiko Yoshida' | Darcy Adin Katsuhiro Matsuura

g Values Baseline 3months Last visit P
MMVD with PH (n=21) T

168 (108-189) 130 (99-168)* 125 (101-150)* *f<0.01

( ACVIM Stage C (12) Stage D (9) VHS () 11.8(99-12.6) 1001 (8.8-11.6)* 9.9 (8.6-11.5)*"

LVIDDN 2.26 (1.99-2.62) 1.67 (1.25-2.1)* 1.51(1.25-1.75)*" *1<0.01

*'<0.01

LVIDd (mm) 34.3(25-45.1) 26.3 (18.7-34.4) 24.3(18.2-32.3)*" *1<0.01
LA/Ao 2.34(2.1-3.15) 1.67 (1.34-2.1)* 1.44 (1.22-1.8)*" *1<0.01
FS (%) 55(35-63) 30.9 (21-45.6) 35 (24.5-58.2)* *<0.01
E velocity (cm/s) 133 (117-190) 73 (53-101)* 78.5 (54.1-96.1)* *<0.01
1EEE |‘|]E j‘l_T_ E/E' lat (cm/s) 16.1 (13.5-32.6) 12.24 (6.7-26.9) 9.83 (7.3-13.8)*" *<0.01, 10.016
E/E' sep (cm/s) 15.2 (10.6-28.4) 11.4 (10.6-21.2)* 9.6(7.3-12.7)*7 *1<0.01
RVOT velocity (cm/s) 98 (79-112) 91 (77-101) 88 (88-105) 0.23

TR velocity max (m/s) 3.65(3.4-5.0) 3.0(2.4-3.67)* 3.2(2.26-4.2)* *< .01

T,-h‘.ﬁﬁ ﬁ;]'. 7& 3j] ﬁ ﬂ-‘i fﬁ6-24jj ﬁ RAA (cm?) 2.36 (0.95-6.63) 2.25 (1.2-745) 2.21 (1.1-7.5) *1 *0.04, 70,02
RAA index (cm?/m?) 8.8 (5.1-16.6) 9.6 (6.0-16.8) 8.2(5.3-16.3)*" *0.02, 10.01

Follow up RVEDA (cm?) 29(1.7-9.1) 31(1.8-8.8) 2.9 (1.45-8.33)" *1<0.01
RVEDA index (cm2/m?) 12.2(7.9-18.2) 11.9(9.1-18.5) 9.7 (6.7-17.9y% *0.02, T <0.01

cXERLI

MST 756H
(95% CI 521-8518)

iy

(=]

o
1

MMVD with PH RE & 1E

MST 456H
(95% CI 360-567)

Percent survival

0 500 1000 1500
Survival time (day)
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1688 (76.1%) BIFAiRE BEEERERLEELS- mPAP = COXPVR+LAx

B (9.5% &
: ) iR ETRIEDS 3.7m/sec KL E i i 75 22 0V 7
5/21 HIDTEA A LAE{E T2+ CPHERM CE LS
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388 (14.2%) PHEZ

iR LIELCTRRENB LR i ERE T HHREFEL TN
BRI ERICET LAEE T C— B IIPHZ R TEIHEHI

RHROEDEELRICKYMEIAROUET) T %L
combined pre-and-post-capillary PH [ F T2 biFE T Hul6eENH D

IDTO—([CKAPHEHED FEH

EbE

MR — LA/Ao T —EX 1 E/A | E/e‘ER 1

MmE R

TRV 1 — MPA/AO 1 RPAD index| — PVR 1 — PAVTI| AT/ET | — RV-Recho2 L&
BE

IDEHRERETEIE — RV-PA uncoupling (RVFWS | nTAPSE/TRPG | RVFAC |)

AIDEHEE

AENK BEFEmIE/BSA 1

AT E

BREFIRILE - FFIREEEDIETADEL — [EK




Take home message
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