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What do we know about tricuspid regurgitation (TR)?
®» How common is TR?

®» How important is TR?
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16 - The prevalence of TR compared with
14 - the combined prevalence of all left
1. valvular heart disease including :
2 . - aortic stenosis (AS)
- aortic regurgitation (AR),
81 - mitral stenosis (MS), and
6- - mitral regurgitation (MR).
4 -
24 / Note the significant increase in the
ol __o— — prevalence of TR with age. All-cause
18-44 45-54 55-64 65-74 275 TR Is frequent, approximately one-
Age fourth of all left-sided valve disease.

-o- Combined Prevalence of AS, MS, AR and MR
-#- Prevalence of All Cause TRz Moderate

» ‘ 1 in 25 individuals over 75 years old have moderate or severe TR

Topilsky, Yan, et al. JACC: Cardiovascular Imaging 12.3 (2019): 433-442.
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Etiology of TR:

left sided heart disease (most commen)
- Left valvular disease

- Left ventricular dysfunction

There is decrease in survival with greater or equal to moderate
Isolated TR even when matched for all comorbidities.

Topilsky, Yan, et al. JACC: Cardiovascular Imaging 12.3 (2019): 433-442.



®p 13026 HFrEF
patients.

» FTR was
detected In 88%.

® Survival was
significantly
lower with
Increasing
severity of FTR.
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Benfari, Giovanni, et al. Circulation 140.3 (2019): 196-206.



What do we know about TR?  |eERaakameny

®» The presence of trivial and mild TR is often detected during

transthoracic echocardiography assessment and has long been thought
to be clinically benign.

> Likewise, the prevalence of moderate and severe TR can be found in 7%
to 12%.

®» TR is associated with increasing risk of mortality, heart failure
hospitalization In patients with chronic or acute heart failure, HFrEF,
pulmonary hypertension, etc.
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ACC/AHA:
& R £
Stage A Stage B
* High risk for » Structural disorder
developing CHF of heart
* No slructural * Never developed
disorder of heart symptoms of CHF
< y < I J
NY HA: < ................. ] I
N e
Class | Class Il
* No limitation of physical » Slight limitation of
activity physical activity
* Comfortable at rest
. ) €

W, et al. JACC 62.16 (2013): e147-e239




Definition of Heart Failure with Preserved g ikl
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Ejection Fraction (HFpEF)

Type of HF HFrEF HFmrEF HFpEF
| | Symptoms # Signs* | Symptoms * Signs’ Symptoms ¢ Signs’
5 2 | LVEF <40% LVEF 40-49% LVEF =50%
- 3 | |. Elevated levels of natriuretic peptides®; |. Elevated levels of natriuretic peptides”;
& 2. At least one additional criterion: 2. At least one additional criterion:
" a. relevant structural heart disease (LVH and/or LAR), | a.relevant structural heart disease (LVH and/or LAE),
b. diastolic dysfunction (for details see Section 43.2). | b.diastolic dysfunction (for details see Section 4.3.2).

Atherton, John James, et al. Eur J Heart Fail 18 (2016): 891-975.
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Prevalence of HFpEF

% HFpEF
B EF cut-off 250%

B er cut-off 240%

<ok 512 52.3
I I 45-7 I

UK-Heart ADHERE OPTIMIZE-HF ADHERE-I JCARE-CARD

The prevalence of HFpEF amongst patients hospitalised for HF varies widely from 31 to 52 %. |

Dunlay et al. Nature Reviews Cardiology 14.10 (2017): 591-602.
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® Little is known about the prevalence of tricuspid regurgitation.

®» \Whether TR has predictive impact on patients with stage A to C heart

fallure with preserved ejection fraction is unclear.



Methods
&

Results
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Patients who underwent detailed out-
patient echocardiography (2013 to 2017)

N=4942
LVEF<50% (N=1794)
N=3148
Incomplete data (N=106)
N=3042
Stage D HF (N=37)
N=3005

Others (N=123)

All stage A, B and C HF patients
N=2882 with a median follow-up of 3.8 years
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» Demog raphlc variables were Severe tricuspid regurgitation

V
collected.

» Detailed echocardiography was

performed.

» TR was graded as none, mild,

moderate, or severe.




Clinical Overall No TR Mild TR Moderate TR | Severe TR P value

characters (N=2882) (N=1465) (N=1195) (N=168) (N=54)

Age, y 65.2+14.6  622+145  67.4+143  72.8+117  745+120 <0.01
Male, n (%) 1411(47) 785(50) 529(43) 77(45) 20(35) <0.01
Hb, g/dL 12.8+2.1 12.84+2.1 12.9+2.1 12.4+23 12.4+2.2 0.12
Cr, umol/L 88.0+39.0  88.5+38.9  88.7+39.3  89.7+353  101.7+44.6 0.14

Clinical history

HT, n (%) 1757(58) 916(59) 724(59) 87(51) 29(50) 0.07

DM, n (%) 991(33) 594(38) 344(28) 38(22) 14(24) <0.01

HL, n (%) 1273(42) 671(43) 539(44) 47(27) 15(26) <0.01

AF, n (%) 542(18) 169(11) 238(19) 92(54) 42(72) <0.01

IHD, n (%) 604(20) 292(19) 260(21) 39(23) 13(22) 0.39
HF stage

HF stage A, n (%) 904(31) 510(35) 358(30) 36(21) 0(0) <0.01



= & R B

Results: The prevalence of TR ) Tk tonemsv o noxcone
HF-stage A HF-stage B
i 4.0% 2,«, = a7%  1.2% 2:«, Patients were stratified as:
B e ES" - no TR (n=1465, 52%)
- mild TR (n=1195, 41%)
- moderate TR (n=168,
40.0%
41.1% 52.9% 6%)
20.0% - severe TR (n=54, 2%)
In the entire cohort.
c HE-stage C - S e sl ot :)r]l particular, the prevalence
105%  can — 57%  1.9% Emd - Moderate TR (4.0% vs.
— P B voirat 4.7% vs. 10.5%, P<0.01)
284% - Severe TR (0% vs. 1.2%
vs. 5.6%, P<0.01)
po— 51.8% increased from HF stage
A, B and C, respectively.

45.5%



The impact of TR on endpoints |5 K.

TR Unadjusted Model Adjusted for Age and | Adjusted for Age, Sex,
grade EF, AF and HF Stage

HR (95% CI) P value HR (95% CI) P value HR (95% CI) P value

All-cause mortality and HF hospitalization

No TR Reference Reference Reference
Mild TR 1.4(1.2-1.7) <0.01 1.2(1.0-1.4) 0.07 1.1(0.9-1.3) 0.51
Moderate TR  2.8(2.1-3.7) <0.01 2.0(1.5-2.7) <0.01 1.6(1.2-2.1) 0.01

Severe TR 6.1(4.3-8.6) <0.01 4.2(2.9-5.9) <0.01 2.4(1.6-3.4) <0.01

When compared with those with no TR, moderate/severe TR was independently associated with all-cause mortality,
and HF requiring hospitalization.




All cause mortality

No TR

Reference Reference Reference
MIATR 9402470 <001 1.2(1.0-15) 0.06 1.1(0.9-1.4) 0.24
Moderate TR 2.6(1.9-3. 6) <0.01 1.9(1.4-2.6) <0.01 1.6(1.1-2.2) 0.07
SVErETR  4730-7.3) <001 33@151) <001 21(13-34) 0.01

HF Hospitalization

ST Reference Reference Reference
MIldTR ) 5 (1.2-2.1) 0.02 1.3(0.9-1.7) 0.12 1.0 (0.9-1.3) 0.65
Moderate TR/ 35 9-6.4) <0.01 2.8(1.9-4.2) <0.01 1.5(1.1-1.9) 0.01
SeVEre TR 15 7(83-195) <001 75(48-116)  <0.01 2.2(1.5-3.3) =0

When compared with those with no TR, moderate/severe TR was independently associated with all-cause mortality,
or HF requiring hospitalization, respectively.




CV death

MO LI Reference Reference Reference
MIlATR 581843 <001 2.0(1.3-3.1) <0.01 1.8(1.2-2.9) 0.01
Moderate TR ¢ 0321100 <001 35(19-63) <001  25(13-47)  <0.01
SVErE TR 133(6.3-282) <001  7.6(38155 <001  39(18:84) <001

NO L Reference Reference Reference
MIldTR ) 30117) 0.02 1.2 (0.9-1.5) 0.02 1.1(0.9-1.4) 0.34
Moderate TR 4 911 2.2 9) <0.01 1.5(1.0-2.3) <0.01 1.3(0.8-2.0) 0.24
SeVere TR 5 5(1.3-5.0) <0.01 1.9(0.9-3.7) <0.01 1.4(0.7-2.8) 0.37

Moderate/severe TR was independently associated with CV death while no such association was noted for non-
cardiovascular mortality.
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Kaplan-Meier curve

for the impact of TR

grades on

- all-cause mortality.

- HF hospitalization.

- cardiovascular
death (CV-death)

- Non-cardiovascular
death (non-CV

death).
In all subgroups,
except for non-CV

death, iIncreasing TR
grade is significantly
associated with long-
term outcomes.
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® The presence of significant (moderate or severe) TR Is common In

patients with stage A and B HF and stage C HFpEF.

®» Importantly, the severity of TR is independently associated with

mortality and HF requiring hospitalization.
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® The presence of TR may play an integral part and represent a potential

therapeutic target for patients at risk of HF and those with HFpEF.

® Clinical physicians should consider grades of tricuspid regurgitation

when performing echocardiography.

®» With the advancement of transcatheter procedure, should we take a

more active approach to treat tricuspid regurgitation.
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