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# # 6270060930 : MAJOR MEDICINE

KEYWORD: PTMC, MVR, Mortality, Success, Reintervention, Severe rheumatic MS
Wasinee Promratpan : 10-YEAR OUTCOMES OF PERCUTANEOUS BALLOON MITRAL
COMMISSUROTOMY AND MITRAL VALVE REPLACEMENT IN PATIENTS WITH SEVERE
RHEUMATIC MITRAL STENOSIS IN KING CHULALONGKORN MEMORIAL HOSPITAL.
Advisor: Assoc. Prof. Suphot Srimahachota, M.D.

Objective: To evaluate outcomes of percutaneous mitral commissurotomy (PTMC)
and mitral valve replacement (MVR) in severe rheumatic MS patients in King Chulalongkorn

Memorial Hospital.

Method: Descriptive study of patients with severe rheumatic MS, who underwent
PTMC and MVR in King Chulalongkorn Memorial hospital between 2010 - 2020. Primary
outcome was composite outcome of death, re-intervention, heart failure hospitalization and
stroke and systemic embolism. Secondary outcomes were success rate, rate of all-cause
mortality, re-intervention, heart failure hospitalization, stroke or systemic embolism, significant

bleeding, and infection.

Results: Overall success rate in PTMC group was 70.9% (110 patients) whereas
incidence rate of periprocedural death was 0.6% (1 patient). In MVR group, periprocedural
mortality was observed in 4 patients (4%). After followed up patients for 10 years (with median
follow-up time of 62+39.82 months), all-cause mortality rate was not different between both
groups (17.1% vs 15% in PTMC and MVR group, respectively(p=0.658)). Primary outcome
showed significantly increase in PTMC group compared with MVR group (37.2% vs
22%(p=0.002)) which was driven by incidence of re-intervention (18.3% in PTMC group vs 0% in
MVR group (p= <0.001)).

Conclusion: PTMC and MVR were not different in 10-year all-cause mortality, whereas
incidence of re-intervention was significant higher in PTMC group.
Field of Study: Medicine Student's Signature ......c.cccoeovvevniennns

Academic Year: 2020 Advisor's Signature ........cccooeveveeennen.
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Symptomatic patients without unfavorable characteristics for PTMC °

Asymptomatic patients without unfavorable characteristics for PTMC and:

» high thromboembolic risk (history of systemic embolism, dense spontaneous
contrast in the LA, new-onset or paroxysmal atrial fibrillation), and/or

» high risk of hemodynamic decompensation (systolic pulmonary pressure

>50mmHg at rest, need for major noncardiac surgery, desire for pregnancy).

@ Unfavorable characteristics for PTMC can be defined by the presence of several of the following characteristics.

Clinical characteristics: old age, history of commissurotomy, New York Heart Association class IV, permanent

atrial fibrillation, severe pulmonary hypertension.

Anatomical characteristics: echocardiographic score >8, Cormier score 3 (calcification of mitral valve of any

extent as assessed by fluoroscopy), very small mitral valve area, severe tricuspid regurgitation.
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MVA >1.5 cm??

Left atrial thrombus

More than mild mitral regurgitation

Severe or bi-commissural calcification

Absence of commissural fusion

Severe concomitant aortic valve disease, or severe combined tricuspid

stenosis and regurgitation requiring surgery

Concomitant CAD requiring bypass surgery

CAD = coronary artery disease.

@ PTMC may be considered in patients with valve area >1.5 cm2 with symptoms that cannot be explained by

another cause and if the anatomy is favorable.
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A1a1uuan (PRIMARY RESEARCH QUESTION)
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1. ufinthdavesduialalunda (mitral valve area) Tnevildingnsavaneds
Tlumsinuniddl 2 33 leud
Mitral valve area by planimetry (MVA by planimetry)
Solnonisneveuvesauitlaluntalaenssluin parasternal short axis A5

USaAILWLS tip vesaulunsa Tugas mid diastole

gﬂ‘ﬁ 2 udAIN139A Mitral valve area by planimetry

Mitral valve area by pressure half time (MVA by PHT)

< [ X A DY -~y (v [y . = & (%

JunsAwniiunnidavesdumlalunia loadn pressure half time Fadun1yin
3¥EZLIANTIAMULANANTERINAINA UL Ul aResULg e Lazansge (pressure gradient)
AnaIATINTINUDY maximal pressure gradient Tagdnluin apical-d-chambers view (M11g

< s ° °
Wi milliseconds) WaZUINIATUILIAINEANT

Mitral valve area (cm?) = 220 / pressure half time (msec)

31]17; 3 LEA9NT5IA Mitral valve area by pressure half time

" OIRECT" MEASUREMENT LINE - DRAWING
METHOD METHOD

2 -

VELOCITY ( m/sec)

O ———
0 17 X
t,/2 = 100 msec (200 msec ) t, /5 =180 msec
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JUT 5 UanIAIUTULTIVBINISINAN1IZIABABRN BARC definition for bleeding ©

Type 0 no bleeding

Type 1 Bleeding that is not actionable and does not cause the patient to seek
unscheduled performance of studies, hospitalization, or treatment by a
healthcare professional; may include episodes leading to self-discontinuation of

medical therapy by the patient without consulting a healthcare professional

Type 2 any overt, actionable sign of hemorrhage (eg, more bleeding than would be
expected for a clinical circumstance, including bleeding found by imaging alone)
that does not fit the criteria for type 3, 4, or 5 but does meet at least one of the
following criteria: (1) requiring nonsurgical, medical intervention by a healthcare
professional, (2) leading to hospitalization or increased level of care, or (3)

prompting evaluation

Type 3

3a Overt bleeding plus hemoglobin drop of 3 to 5 ¢/dL* (provided hemoglobin drop
is related to bleed)
Any transfusion with overt bleeding

3b Overt bleeding plus hemoglobin drop 5 ¢/dL* (provided hemoglobin drop is
related to bleed)
Cardiac tamponade Bleeding requiring surgical intervention for control (excluding
dental/nasal/skin/hemorrhoid)
Bleeding requiring intravenous vasoactive agents

3c Intracranial hemorrhage (does not include microbleeds or hemorrhagic

transformation, does include intraspinal)
Subcategories confirmed by autopsy or imaging or lumbar puncture Intraocular

bleed compromising vision

Type 4 CABG-related bleeding

Perioperative intracranial bleeding within 48 h

Reoperation after closure of sternotomy for the purpose of controlling bleeding
Transfusion of 5 U whole blood or packed red blood cells within a 48-h period+
Chest tube output 2L within a 24-h period

Type 5 fatal bleeding
5a Probable fatal bleeding; no autopsy or imaging confirmation but clinically
suspicious
5b Definite fatal bleeding; overt bleeding or autopsy or imaging confirmation

CABG : coronary artery bypass graft. Platelet transfusions should be recorded and reported but are not included in these

definitions until further information is obtained about the relationship to outcomes. If a CABG-related bleed is not




adjudicated as at least a type 3 severity event, it will be classified as not a bleeding event. If a bleeding event occurs with a
clear temporal relationship to CABG (ie, within a 48-h time frame) but does not meet type 4 severity criteria, it will be

classified as not a bleeding event.
*Corrected for transfusion (1 U packed red blood cells or 1 U whole blood =1 g/dL hemoglobin).

tCell saver products are not counted
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1.8 waunsaUselavuna1ninazlasuaINIUIY
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veaguavegLarnsidiaasuawialslulssnalne ieiludeyausznaunisinaulaly

nsidenTsnissnwibiungUieaulnesslulusuian
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‘Viaqmﬂuulnoue K LL@“F’]QJ‘”‘NNﬂWiﬂﬂH’]LW@JLG]%JIUNU’JEJ&J’W%U 84 512 518 Tutln.a.

25314 Tpgnuinisliveaguarsesiuiilalunia aunsafsfiuiinidavedduiile

v o w

UYan

—~~

UNEDF

w

lun¥aa1n 1.13 +/- 0.02 5.9, WU 1.97 +/- 0.04 a5.9u. laoe19ii

p<
[ v ¥ 1 Qy Y 1% [ [y [ =1 1
0.001) uaznendsantunsliveaguansveeduilaldnarsaidunssnumdnmandag
U 1 b dl ng LY v Q’J U v a a !
funisendnaeuiuilalugirelsrauiilaluniafiuwuugunfnegeguus
Inglafinsfnwifiadnisladeiidmanenadninevanisidveaguatmeneduilalunda
wanen1sine lng Wilkins G wazauz 12 lavinnisAinuniatadeiidmansanudnsovesld
veaaguaavegduiilalugUie 22 aulutn.a2531 langnud dnvanisiadeulnivesiu
wala (Mobility) fitfes n1swuifavesduiala (Valvular thickening) wazldauwale
(Subvalvular thickening) fis1n wagnisiinaatdeutnizusiiaauiale (Valvular
calcification) fisnnainnisidansieiimla Sudwadesennudniavesnisvinans
3 Abascal VM wazaniz 2 Faldvimsfnwiiufudcdadedinandisiu fndu
Umtdnaziuy uagnudgUlenilazuuuWilkins (Wikkins score) 11nnd1m3ewiniu 8 i
lonauszavanudnsatunisldueaguarmeeduilaluniades drluguuimenissnu
lsnauilalunadunvugunanlulagtuguwusihlihdadeuiumlalugUiend wilkins

score 1NAIUIBLYINAU 8

31]1'7; 8 Azwuu Wilkins (Wilkins score) ®

Assessment of mitral valve anatomy according to the Wilkins score
Grade Mobility Thickening Calcification Subvalvular thickening
1 Highly mobile valve Leaflets near normal A single area of Minimal thickening just
with only leaflet tips | in thickness (4-5 mm) increased echo below the mitral
restricted brightness leaflets
2 Leaflet mid and Mid leaflets normal, | Scattered area of Thickening of chordal
base portions have | considerable brightness confined structures extending
normal mobility thickening of margin | to leaflet margins to one third of the
(5-8 mm) chordal length
3 Valve continues to | Thickening Brightness extending | Thickening extended
move forward in extending through into the mid portions | to distal third of the
diastole, mainly the entire leaflet (5- | of the leaflets chords
from the base 8 mm)
4 No or minimal Considerable Extensive brightness Extensive thickening
forward movement | thickening of all throughout much of | and shortening of all
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of the leaflets in leaflet tissue (> 8-10 | the leaflet tissue chordal structures

diastole mm) extending down to

the papillary muscles

The total score is the sum of the four items and ranges between 4 and 16 .

wonanWilkins score Fafinsuszifiupnummnzanvesauialalunsadnnansis
A4l u Cormier score wag Echo score “Revisited” for immediate outcome prediction
Tny pzuuuiifarundesiuasilonaldueaguinsesauiiladuiags Idun Echo score
“Revisited” 0-3, ﬂQWSJLéEJQUWUﬂaWQ 4-5 LLazmwmﬁmqﬂﬁa 6-11

sU#1 9 Cormier scoreuazEcho score “Revisited” ©

Assessment of mitral valve anatomy according to the Cormier score

Echocardiographic group Mitral valve anatomy

Group 1 Pliable non-calcified anterior mitral leaflet and mid

subvalvular disease (l.e., thin chordae = 10 mm long)

Group 2 Pliable non-calcified anterior mitral leaflet and severe
subvalvular disease (l.e., thickened chordae < 10 mm

long)

Group 3 Calcification of mitral valve of any extent, as assessed by

fluoroscopy, whatever the state of subvalvular apparatus

Echo score “Revisited” for immediate outcome prediction

Echocardiographic variables Points for score (0 to 11)

Mitral valve area < 1 cm? 2

Maximum leaflet displacement < 12 mm | 3

Commissural area ratio < 1.25 3

Subvalvular involvement 3

wenmileannsfinufsladendwmaiiswmadnsaendinsldveaguareeauiila

v A 14 v =

Wuiad Galmsfinwdug Nfnwdmwadnsssezennendinmsidueaguanavensauiiila
AaYU N1sANWIVesSaeki F uazanz® Tagvins@nuiludiae 95 51 Aamuludseann 6
| ! ! Y dl U o L% = d’l dl 4 U QQJ LY U !

U nudngudthennievdwivinanisivuiaiuinidavesduiilaluniauinnil 2 a1sns

[
Y

wuRns dgiiguinisainisiinduiilafiuduazivinudenteeninnquiiinunvtide dae
N1 2 ATNTUALAT g elitpdAsats
WarN1IANYIYDY Meneguz-Moreno RA wazAtz!™ AnYINaansszuse11v84n1s

Snwimensldueaguansvens lugUae 1582 Au Annuasust 1987-2010 luuseinausi@a
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1 (% =)

sreelIanaie 83 U warfnnuiiuiuian 23 U wudigninsiuvesnsidedin nsHidn

' 1%

WasuAulafisuuaznisldueaguansueneiuiilad egil 19.1% lasusnidusngnig
A8T3n n1sedaasuauiala LLasms’Li’fuaaQudN%mm}éﬂ W 0.6%, 8.3%, 10%
addu uaztidefidsuaronadniudsnislivoaguiseneduiilalimislussezemmu
uanmieandnuazussduiila (Wilkins score) finanaludnafuuda daildososmuinues
vlaviesuuineuazenguesiiiefididmadienadnsnssnwdnse

wonandn1sAnwilulssimagduu faniugUiediuiu 82 518 aaudd 1987 1Ju

a A

SyopiIan 98437 Weu wuidnnnndeind 10 U lundulduoagudnsueneduiilaegd
14% uagdnsinsvasalsn (Wasanindedin mainfnauiladfsuuaznislduoagudng
vgrwiuiala) agil 66% 19 FaupnsrstunisAnuivilulsemausida anniafudoya
faeduau 244 auilfueagudrseisausiala Aasuludue 1-122 Wou wuiidnsinis
et inuiles 4.5%17

fnsAnwdamaanssgere1 24050 ey 3nduaugte 742 auluuszmeinma
fidrsunssnudenisliveaguinseneiuila wuinddiae 7.3% dedldtumrhuoagu
seeneiumilaguiunsafiaes, 0.5% éfaﬂé’%’umiﬁwaaqu%’]Lﬂuﬂ%ﬂﬁ' 3 WAz 33.4 % fod
Funsridadasuauiale uenaniiannsdnerinuidammaindudenaussiiv nu
1 4.4% wazdmsnsideTineyd 4.7% (18)

Lﬁawﬂﬂiuﬂﬁ)ﬁ;ﬁ’umﬁﬂwwé’mmﬂﬂaﬂiiﬂguﬁﬂﬂw%’aauLngmaﬂﬁ 2 5lug)e)
1¢un nslduoaguensneneiuiila uaznsridaiuAsuiuinle nmsfinwiisuifiounadng
sywinamsinwne 2 TaduiluseUssme fasu nsenwvedeffrey M. Cohenuazanie™
Tulin.m.2528-2533 nuingaediuan 164 au fszeznanoulsmetuiandsndsininanis
7l 2 fuluseiliveaguireeeiuilauas 9 Sulusedldsunshdaudsuiuiila Tned

ANULANA1SAURE it A NeEnA Turuznonsin1sagldunnm1eiu uenandginuan
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| |

[y a a o a Y v o [ = I Ao [
RIINIsIARuEIvesduRIlandsinansilu 12% (51@ﬂwﬂ@UIUﬂﬁjﬂJVﬁUﬂ’]iiﬂH’ﬂ@ﬂﬂ’]i

'
a1 X

ldueaguaveneduiila uay 1.2% seauseUlunquithiniuasuauriila dallmnuuwaneig

o w a

fusglivedAynieada Fareutiaagadsiunsfnwlulssmaansgesn1® fany

A155N 36 LHDU WUIINTINTIDATIR LLANEA19TU 9791n15Ua0nlsAANNASYIRRaNIS

Ushadumlagn wihiu 66x7% lunguilldueaguansvens wag 100£13% lunduilasunis

Y

a v [ a

HAndpuauiiila Feuana1eiued 19sldudAyn1sads tazdnsnsindnan1sgiuay
12+3%/au-U Tunquitldueaguaisens uag 2+1.2 %/Au-U lunguitlasunsindaiaey
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dmsuteyadtefldsunmsdnudemsidadsuiumilafien annisinuly
UszinaengRenszide Saugiae 195 au Annusaus® 1999- 2012 wuindnsnsdedin
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Tudszimasoainsids nuidnsmsidedind 10 T wiifu 25% uazdnsinisiiniduiden
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unil 3

A5andun1sIY

3.1 sUuuunN5ITY

Descriptive study tnewivtoya 2 nay laun nquiildsunissnumenisldueagu

g1aveeauiale warnguilasunissnwimenisidaasuauiile Adidunsshwlusm,

Paensel Tusewdnet w.e. 2553-2562

3.2 55 08UATN1539Y
Uszuns (POPULATION) uwazf20819 (SAMPLE)

1Al yo o/ 1'% v J Qy (%
ﬂq&l‘VIlﬂ’i‘Uﬂ'li’iﬂ‘lei’lﬂ')EJﬂ']ii‘?IUE]ﬁQHE]’]\?‘IJEJ']EJ?IHM’ﬂQ

ngnasailunIsAnEankt119An Y7 (Inclusion criteria)

1.
2.

91g11ANImIeLNAY 18 U

autilalundafunuusinfnegiegunss Tnefluiniidavesiusialalunsa
ffosnin 1.5 cm2 Samfuiiforsdlunisinw
dfunstnedaenisldueaguitsuesiuiilaluniad sn.awiaansal

SYWINN.A. 2553-2562

nginasrilunisamaeneenainnisany) (Exclusion criteria)

1.

weldueaguaavesusnaauilaluniauneuinsinaidy

ngunlasumsinudienisidausuauialaiies

nginasvlunsAnEenst1378n7 (Inclusion criteria)

1.
2.

21g11nNIMTeNAY 18 U

autilalum¥afunuusinfnegieguuss Tnsfluiniidavesduiilalunsa
toonin 1.5 cm2 saufuideysdlunisdnen
Hr3unsinendaeniswasuauilalunianiowdsuauilelundasiuy
gauautilalnsdatn (tricuspid valve repair) Suiilesainauilalasiadn

33 NN IRDINTUTENINN.A. 2553-2562

nnaailunIsANaaNe8Na1NI5ANY (Exclusion criteria)
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1. weviminants (ueaguasvenenienisnildsuduiilaiion) ushadu

lalunsaunaunsINaIuINe

(tricuspid valve repair)

a v 1 dy 1 v v 14 A ¥ ! 1 v 1 Ay v U A
NGU@UQGUIUFI’WN'W]@V'JI"UWJEJEWL‘VW!E]‘U Vuus ifndeuduiilalasraln

Target population §U7eAfia1n1531nauRIluNTafuLUUTUIANDE19T ULl

Usznelng

Sample population HUI7NHBIN1TIINEUN
Y

[
a

Lunafukuugfnegegulssiuny

ns¥nwnsn.gansal Turessesiia 10 Vkuan (w.a. 2553-2562)

3.3 YUINADEIY

nguinlasumsinwnienisidueaguaisvensauiiala

N =

do
Uil

N
N

2
[ P10
- Z_aja T Z1-
PUQU{ 1-a/2 T 21 :fvf p“q”}

(}Ul —Pn)2

=1-p
=1-m

2
0.5+0.5
0.378 % 0.622{1.96 +0.84y /5ot sm }

(0.5 — 0.378)2
=126

= o
(It}

proportion Eincidence; of population
proportion (incidence) of study group
sample size for study group

probability of type I error (usually 0.05)
probability of type IT error (usually 0.2)
cri

p
p
N
a
g
z = critical Z value for a given a or B

Avuald oL = 0.05, B = 0.02

Incidence of population (p0) = 37. 8%

Incidence of study group (p1) = 50%

N= 126



16

e laggadannmsfnuludsemaddu nuidnsimsvasalse (Uasan1sidedin

nsrRRaumnlafieulaznslidueaguataveeduiila) 71 10 U wiriu 66% "¢

®  LAaraINNSAN®IVEY Kim D TuUsemenInanusnsIn1siiaauLdonauaanule
4.4% (18)

nguilasumsinwalenisindauasuauialaiies

2

[ 1Ty

, P 2y_g. E1OL
pDQO{’*]—n,?+ 1-54/ pﬂqn}

2

N =

(Pl—Pn)
g =1—po
G=1-p

(O TErTI ?
0.36 % 0.644 1.96 0.84\/02';:3';4

(0.5 — 0.36)2

N =

N =095

p = proportion Eincidence% of population

1 = proportion (incidence) of study group

sample size for study group

probability of type I error (usually 0.05)
probability of type II error (usually 0.2)

p
p
N
a
B =pro ;
z = critical Z value for a given a or

Avuald oL = 0.05, B = 0.02
Incidence of population (p0) = 36%
Incidence of study group (p1) = 50%
N= 95

o Tng9199991NNSANE I UUSE AR BALWSLAY NUINDNIINTHEETINN 10 U

WinAu 25% 2V

® LardnsINISNALAULADAANIRUNENAINSHIFALUAsuAULanule 11%

=

7 8 U meudsnisundalasuauilalunsa @?

3.4 YUADUNITNIIY

1. aynasuededtielsaduialalunafuiuuundnegegunsaiiinsunisinuly

sw.waensal Tuie we. 2553-2562
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2. evegUlenlasumssnwimenisldusaguansvetsduiladumaingiudeyares
awiilauazviaoniden wagsededtieidriunisiidnldsuaurialalunianse
wWasuduwilalundasiududenauimlalasdala (tricuspid valve repair) AumIaIn

FIUTBYATDIVIDINAR

< v v

3. WAuteyarUlevie 2 nau

(%
¥ Y 1 v o

4. P2UaNIlULTRIUINITININY ANWULVBIAUII LANAUNDUBALARIIINITINET I5N1T

Y

1%
a Y

Snw1 wlavesauilafisurnlasunisinanldgudurilaiioy onsinsidedin
F051AUANSINFIVINTRANIT BRTINITVNTRDNITTINEUEINNAITSNY DRTINT

PaUlSINYIUIAAEUININUBA DASINITIAALEULADAAUDILAZLAULADALAIFU

1% 1%
o ¥

S282ANTNNAUNILARULET NITUNINYGIUINNNITTNE LKA NISANLADR AUNIla

I I a IS a a £%
Weufvu LarAndeusiinauiila

5. Awszideyailatiusausiugn

3.5 M539UTIMTRYA

Audoyannnysuidouvedlsmeruiasasnzifousiugs Ineveeyginain

o

H81UNSLINEIUIIAIN TN USUANTUNNS

£ v = A

ﬁLﬁmagaLLazwmﬂaga Ao fANiunsIde

3.6 Y93NAIUN5IY

Ly

Hesnnidunsfnwfiiudeyadeundainnyszleu Toyaursdiuenaludvuiin

wianuinwld uwaritieunsseenavianisindenselusunsnsiainyiseiloiisn.au

a

3.7 MsiWamedoayauaneiinuvasduie
v Q{' Y v < Y < v 1 o v a v
Toyauansinuveiieazgninuliduaudu ldlinnsirdeyaniuansiinues

AdrelUilame n1suideyaluiasey asldsiaunudigUioudazsie uaglun1sinu

HAIUNSITUNTOUNEUBHNAIIUIYINTILLEUD I UNINTILVBINANTIVY

3.8 NM3AATzidaya
Poyaniluvesgiae taun we Wweud angiilawuindiie lsausedndi Toudd
lunsinw devnalumsldueaguateneduila uaznadnivesnuide loun nsdedin

NSIAAANITET NISAALMINUDAABILBUTI. NMSIAAEUTOAANDIAULAZIAUL FDALAIDNA
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fu nsiianisiaidenarnsifnidonsen azuanadudiuuasfovar uasnnaeuaiu
LANFNSTENINANAUMEY Chi-square Test

foyadeUiinaminsuanuaauuuni asuanadusiedsuardnidoauumnsgu
LATNARDUANLUANANATENINNGUE Unpaired T - Test dndoyaidsuiunamillilsnig
wanuatuuUnAvzansduadseguLazide sz ninemalvg (IQR) kazNAdUAIULANGNS
5¥MININguFIE Mann-Whitney U Test wazdiasigsinnuuandisvesnisivasundasioya
nouuarnaINIvivinants 1438 Paired T - Test

Anseitadeiifauduiusiuaudiiaveinislivenguiisensauilalasld
Univariate analysis wagld Kaplan-Meier analysis lun153ias183i8ns1n1segsen 8nsinig
ﬁwﬁmmisgﬂLLaz5@1iﬂmil,ﬁmmaé’wﬁwé’ﬂ(primary outcome)luguide

ya o

AIdevinsiieseideyalagldlusunsu SPSS version 22
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uni 4

HaN13ATITVTRYS

4.1 Ysgansnuaunfne

=3 £ 1 2w v a a 1 = ! =
GD’]ﬂﬂ’]iLﬂUGUSEJUaQU’JUiiﬂauwﬂ‘ﬂlmﬂiaﬁﬂLL‘U‘UE&I’W]ﬂ@EJ’]QEULLiQGZNB’]QﬂJWﬂﬂ’J’] 18 U

a Y o o

Mdrsumssnulusngmasnsal sewdned wa. 2553-2562 Usgnaulaie guenidisunis
Shwmedsnmsldueaguansvensauiila 164 seuazgUisd1iun1ssnune3sn15HIdn

Wasuawiiale 100 518 Wnedienlasunisiideduiila wialuwihdnaenauilalunsa

[
v a Y

We9eg1me 70 578 Hidedushlalunsasiununndegauduiilalashate 28 s1e wazli

NUUTEIR 2 918 (9739997 10) legspznafanugUleiade 62 wieu (SD 39.82)

4.2 Yoyavily

foyarhlvesnguithefidriumsinuilnemsliveaguinsensiuiila wuiiony
WAsvRUI8 47.38 U (SD 13.4) wandl 131 18 (Favay 79.9) vlaweauwdunda (Atrial
fibrillation) 87 518 (ouaz 53) AvuuUWilkinsiade 7.95 Azuuw (SD 1.5) ufinindnvesau
#1la 0.94 A9 UALNAT (SD 0.27) wag 0.98 (SD 0.26) M5 10T URLLAT tneTalagdd
planimetry wagpressure half time AMNAIAU WAZAIULANANTZNINIAIUAUTUI LD
UuAziosaedney 12,74 fadunsusen (SD 6.11) (975997 3)

foyavluveanguitaefidrfunistnulnenisindadsuauile nuiieigade
53.04 9 (D 11.69) wAnd)s 82 518 Eadudovay 82) Halawesuuidunsa (Atrial
fibrillation) 94 518 @i udesaz 94) AzuuuWikinsiade 9.47 azuuy (SD 2.01)
Nufividvesduiila 0.85 msaaufiuns (SD 0.32) way 0.89 AN IBURWAT (SD 0.27)
1nedalagds planimetry wagpressure half time MIUEIAU LAZAUUANAINTEWINAMNAY
Tuhlaviosuunayviosansdny 12.56 faawmnsusen (SD 5.5)

Wisuifleuseninaaeandunudn eng (p=0.001) flavesuuidunia (p= <0.001)

wazAzRUUWIlkins (p= <0.001) IA1u1nndntunguilasunissnwidmenisiidadeuau

(% '
g Il =

Wlaiguegadiduddty uenanildmuiriunvihdnvesduilaluniaindosnintlungui

(%
o w

Ty ) P W a a o ~ | Ao Ay 1 X )
lasunssnwmensisaasuduiilafisuegiitvdney Tuvausidoustlunissnw lsa
9 ANULANAI9TENINIANUA UL U LA DIUULALIDIA19Y 18 kAT ANUAUIULEULADALAY

Yanliuansnafiuluasangy
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PTMC group  MVR group
(N=164) (N=100)
a1g* (V) 47.38 (13.4) | 53.04 (11.69) | 0.001
WA AL (%) 131 (79.9%) 82 (82%) | 0.672
\Femilne ey (%) 156 (95.1%) | 96 (94%) | 1.000
walavosumdunsa (AF) Au (%) 87 (53%) 94 (94%) | <0.001
AZUY Wilkins = 8 AU (%) 112 (68.3%) 80 (80%) <0.001
Fausdlunisinen au (%)
Dyspnea 84 (42.6%) 50 (43.5%) | 0.899
CHF 54 (27.4%) 42 (36.5%) 0.184
Stroke and systemic embolism 16 (8.1%) 12 (10.4%) 0.464
New onset AF 28 (14.2%) 9 (7.8%) 0.138
SPAP > 50 mmHg 0 (0%) 2(1.7%) 0.714
Planned pregnancy or surgery 9 (4.6%) 0 (0%) 0.018
TsaUszanan A (%)
DM type 2 18 (24%) 9 (22.5%) 0.828
Hypertension 24 (32%) 14 (35%) 0.855
Dyslipidemia 9 (12%) 9 (22.5%) 0.445
Chronic kidney disease 4 (5.3%) 1 (2.5%) 0.406
Buq 20 (26.7%) | 7(17.5%) | 0.274
Jayan1snsradansigiialanaunsine
AzLLUY Wilkins 7.95 (1.5) 9.47 (2.01) | <0.001
MVA by planimetry (cm?) 0.94 (0.27) 0.85(0.32) | 0.016
MVA by PHT (cm?) 0.98 (0.26) 0.89 (0.27) | 0.005
Mean PG (mmHg) 12.74 (6.11) 12.56 (5.5) | 0.823
RVSP (mmHg) 54.78 (23.10) | 55.70 (21.23) | 0.631
Mean PAP (mmHg) 34.48 (13.50) | 31.58 (11.27) | 0.269
szegiIaAnaugUe* Wwiau (SD) 62 (39.87) 57 (41.13) | 0.966
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AF = Atrial fibrillation, CHF = Congestive heart failure, SPAP = Systolic pulmonary arterial pressure,
DM type 2 = Diabetes mellitus type 2, MVA = Mitral valve area, PHT = Pressure-half time, PG =
pressure gradient, RVSP = Right ventricular systolic pressure, PAP = Pulmonary arterial pressure.

* Median.

4.3 n@juﬁl@]’%’ﬂmi%'mené"ssﬁ%mﬂ%’uaaguzﬁw&naguﬁ"ﬂ% (PTMC group)

Mndnuithe 164 efldumssnmdeisnisliveagudnsgieiuviala wuihd
ﬁﬂaEJ‘Uizaum’mz‘?’]L%ﬁ]mﬂmﬂs{'fuaaqudWamawaguﬁaia J1uru 110 918 @Aardulszay
anudfasesay 70.9) Tnsutadunguilazuuu Wilkins toonin 8 §1uau 33 118 @Aaudy
Uszaumudiatesas 75) uaznduilaziui Wilkins 1nnninvizewindu 8 §1udu 76 51
AafulszaunrmdiSasosay 69.7) (173797 4)

amzunandeuiinuldszmritsnsliveaguansesiuila 1éud nnezidensenly
et (cardiac tamponade) wuluthe 5 18 ($esas 3) Auilaluniadaegnazuiss
8 918 (Souay 4.8) wasdedin 1 578 (Seway 0.6)

LaZIINNITANAINEUITEELEINUN AENSNANVUITY (primary outcome) 61
50 (Gevay 37.2) 1@eTin 28 119 (Fevay 17.1) idnonisuinaduilalumiadi 30 51
($ovar 18.3) dudonanowidoduideaunsiiu 7 918 (Gosar 4.3) dnhudendedldiuns
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Outcomes

Success ° n, (%) 110 (70.9%)
Wilkins < 8 33 (75%)
Wilkins > 8 76 (69.7%)

Periprocedural complication n, (%)

Cardiac tamponade 5 (3%)

Severe MR 8 (4.8%)

Death 1 (0.6%)
Length of hospital stays* days + SD 1.0 + 3.1

Primary outcome ° n, (%) 61 (37.2%)




10-year all causes mortality n, (%)
Periprocedural mortality

Long term mortality

28 (17.1%)
1 (0.6%)
27 (16.4%)

Redo intervention n, (%)

30 (18.3%)

Stroke and systemic embolism n, (%) 7 (4.3%)
Heart failure hospitalization n, (%) 19 (11.6%)
Infection n, (%) 2 (1.2%)
Bleeding n, (%) 14 (8.5%)
Severity (according to BARC definition)©
Non serious bleeding (BARC < 3) 11 (6.7%)
Serious bleeding (BARC > 3) 3 (1.8%)
Site of serious bleeding
Intracranial bleeding 1 (0.6%)
Gl tract bleeding 2 (1.2%)
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MR = Mitral regurgitation, MVA = Mitral valve area, PHT = Pressure-half time, PG = pressure
gradient, RVSP = Right ventricular systolic pressure, PAP = Pulmonary arterial pressure.

* Median.

? Successful PTMC: MVA > 1.5 cm2 or more than twice the preprocedural value and no worsening
of mitral regurgitation (more than grade 2+) %

. Primary outcome: composite outcome of death, reoperation, stroke or systemic embolism,

heart failure hospitalization

BARC definition: Bleeding Academic Research Consortium definition .

PnMsiIeuiiigudeyanouaznaensiduesaguatvegauilanudl fuimien
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AYNIEDH (p <0.001) TurueAIULANAIITENINY
Anusuluilaviesuulaziosansde (mean pressure gradient) kazArusululdudontag

UonanaseguiitedAgn9ads (p < 0.001) (9752997 5)
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Pre procedure Post procedure P value

Echocardiographic parameters

MVA by planimetry (cm?) 0.94 + 0.27 1.49 + 0.39 < 0.001

MVA by PHT (cm?) 0.98 + 0.26 1.56 + 0.38 < 0.001

Mean PG (mmHg) 12.74 + 6.11 6.12+ 29 < 0.001

RVSP (mmHg) 54.78 + 23.10 44.42 + 18.50 < 0.001

Mean PAP (mmHg) 34.48 + 13.50 34.62 + 13.94 0.945
Right heart catheterization

Mean PG (mmHg) 12.63 + 6.71 587 +3.79 < 0.001

RVSP (mmHg) 61.74 £ 21.43 49.53 + 17.19 < 0.001

Mean PAP (mmHg) 40.43 + 12.94 31.66 + 11.32 < 0.001

MVA = Mitral valve area, PHT = Pressure-half time, PG

= pressure gradient, RVSP = Right

ventricular systolic pressure, PAP = Pulmonary arterial pressure.

nsvihinansglunquithefldveaguasensduialanulads 30 18 (Fovaz18.3)

IngfiszezaUasalsauszana 45 o (SD 38.12) Touswngiredaddsunisiminanise,

drulngiinanauilaluniadiven 20 918 Gowvaz 69) auiilash 8 918 (Gevay 27.6) uay

Wnan1snvingn lawn nsldueaguanuensauiilagl 7 51 (Segay 23.3) kazn1suIRn

Wasuauilawiey 23 578 (Seway 76.7) IgiabUinIusLeLIa1NAeIvininan1se1nNevad

INMIVIIRaNIsATILSN wudtnelugisszezia 1 Yusn ddediugdrendeddasunisim

Vinan1sengean fe Uy 10 51 (Seway 33.3) sSuillesainmsiinauiilain 5 918 duila
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dlugiAnnisauilafiug 17 518 (Gevay 85) (975999 6)
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Outcomes

Disease free survival time*

months + SD

45 + 38.182

Timing n, (%)
< 1 year

1-3 years

10 (33.3%)
5(16.7%)




3-5 years 6 (20%)

> 5 years 9 (30%)
Indication n, (%)

Mitral stenosis 20 (69%)

Mitral regurgitation 8 (27.6%)

Others 1 (3.4%)
Procedure n, (%)

PTMC 7 (23.3%)

MVR 23 (76.7%)

PTMC = percutaneous mitral commissurotomy, MVR = mitral valve replacement.
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KLAZAINNNSIATIENUITINEINARDNITTNTNONITTINUIN NUNNTHAYBIAUILD

lunFaneunisldueaguatmensiesnii 0.8 asueuiiuns Wiumudsdunsvivinans

%1 (Odd ratio) 3.34 Wi (95% Cl 1.33-8.36, P value 0.010) nsiAnaulalunsasiedns

JUkTINEnaInNsldueaguavetsiuala Wuaudedlun1svivinan1sel (Odd ratio)

11.18 11 (95% Cl 2.11-59.29, P value 0.005) LLazmmeﬁL%mwé’aﬂﬁ%’fuaa@uuma

YYIYAUNILD aAAULALIIUNITVIANDNIT

€

g1 (Odd ratio) 0.3 1 (95% Cl 0.12-0.71, P

value 0.006) Tunugntaduduslidwmananisvininanisgrlun1sd@nwiid 75999 7)
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Factors Odd ratio 95% ClI P value
Age 0.99 0.97-1.03 0.860
Rhythm 1.36 0.59-3.15 0.475
Wilkin score 1.05 0.80-1.38 0.731
Leaflets mobility 0.67 0.27-1.67 0.389
Valve thickness 1.97 0.87-4.48 0.106
Valve calcification 0.94 0.47-1.86 0.851
Sub-valvular thickening 1.09 0.57-2.10 0.795
MVA < 0.8 cm? 3.34 1.33-8.36 0.010
Wilkins score > 8 1.74 0.64-4.72 0.275
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Wilkins score > 10 0.68 0.18-2.54 0.562

Mean PG 1.02 0.96-1.09 0.457

Pulmonary hypertension

RVSP (Echo) 1.01 0.10-1.02 0.537
PASP (RHQO) 1.01 0.99-1.03 0.369
Mean PAP (Echo) 0.10 0.96-1.04 0.917
Mean PAP (RHC) 1.03 0.99-1.06 0.119

Post PTMC results
Severe MR 11.18 2.11-59.29 0.005

Successful PTMC 0.30 0.12-0.71 0.006
MVA = Mitral valve area, PHT = Pressure-half time, PG = pressure gradient, RVSP = Right

ventricular systolic pressure, PASP = Pulmonary arterial systolic pressure, PAP = Pulmonary

arterial pressure, MR = mitral regurgitation, PTMC = percutaneous mitral commissurotomy.

4.4 ngunlasun1sshwdeIsnisnaUaguauialalisy (MVR group)
AUqe 100 1enldsun1sinwidiedsnisidnasuawidlaiion wiadulasunis
HAmUdsudumlalunsaiissegrufien 70 579 Gewvay 70) wazlasunisundalasuauiila

lunasrudunisgevaulasaate 30 518 (Segay 30) Insviavesduilaiisudusialany

74 979 ($ovaz 74) waziluvdalaiie 24 518 (Sosay 24) (9757997 8)

madi 8 dayatiugudiaedildsumsinundeiinsindandsuduiilado
Outcomes
n, (%)

Contraindication to PTMC

LA thrombus 22 (20.8%)

More than mild MR 43 (40.6%)

Severe bi-commissural fusion 1 (0.9%)

Absence of commissural fusion 1 (0.9%)

Severe TR requiring surgery 26 (24.5%)

Unfavorable characteristics of MV 13 (12.3%)




Type of operation

MVR 70 (70%)

MVR and TVA 28 (28%)
Type of mitral prosthesis

Mechanical valve 74 (74%)

Bioprosthetic valve 24 (24%)

26

LA = Left atrial, MR = mitral regurgitation, TR = tricuspid regurgitation, MV = mitral valve, MVR =

mitral valve replacement, TVA = tricuspid valve annuloplasty.
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Outcomes

Periprocedural complication n, (%)

Re-sternotomy 4 (4%)
AKI required dialysis 4 (4%)
Complete heart block
Temporary pacemaker 3 (3%)
Permanent pacemaker 1(1%)
Death 4 (4%)
Length of hospital stays* days + SD 9+ 103
Primary outcome n, (%) 22 (22%)
10-year all causes mortality n, (%) 15 (15%)
Periprocedural mortality 4 (26.7%)
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Long term mortality 11 (73.3%)
Redo MVR n, (%) 0 (0%)
Stroke or systemic embolism  n, (%) 5 (5%)
Heart failure hospitalization  n, (%) 7 (7%)
Infection n, (%) 5 (5%)
Bleeding n, (%) 12 (12%)

Severity (according to BRAC definition)?

Non serious bleeding (BARC < 3) 5 (5%)

Serious bleeding (BARC > 3) 7 (7%)
Site of serious bleeding

Intracerebral hemorrhage 4 (4%)

Joint and muscle bleeding 2 (2%)

Others 1(1%)

4.5 nadwsszwinanguitldsunisinundaenisliveaguinsveneiuialauazindadeu
Auiiala
nnMslnTideyaIsuisuiusEnIesnguilisumsinudenisldueagueng
genpaulauaslesunsrindmasuauiile nud nedwsn1sisewan (primary outcome)
wusnnlunguiivhmsdnundenisldueaguinsueieduilasgwiiteddy (Govay 37.2

lunquinldueaguanaveneiuriila waviesay 22 lunqurdadsuauiila, p=0.002) g
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[V [y

Uadeidamandndenadnsn1sidenaniuinandanmsiminansgrdaulaannndtlungud

[

ldueaguatveeiuimlasgaifuddyniada (Seuaz 18.3 Tunguinliueagueansvensiu

o
(%

Wla wagdavay 0 lunquindadsuauiila, p<0.001) TuvaeNdnsnsdedin (p= 0.658)
a v oA Y oA a a 3 Ay v vy

nsiadudonauoILaztduaonLAIRU (p=0.963) nstAnulviulaaiidessulisnelusm.

(p=0.101) NM5FAAD (p=0.911) kATNIIARAABAPBNKUUTULIY (p=0.062) Liunns1eiuBEs

o w a

NlpdAgyneata (17152997 10)



28

M131991 10 Wisuiiisunadnsseninnguilasunissnualenislduaaguansveneiy

dlanazHfalasuau21

Outcomes PTMC group MVR group P value
n, (%) (N=164) (N=100)

Primary outcome 61 (37.2%) 22 (22%) 0.002
10-year all causes mortality 28 (17.1%) 15 (15%) 0.658
Redo intervention 30 (18.3%) 0 (0%) < 0.001
Stroke or systemic embolism 7 (4.3%) 5 (5%) 0.963
Heart failure hospitalization 19 (11.6%) 7 (7%) 0.101
Infection 2 (1.2%) 5 (5%) 0.911
Serious bleeding 3 (1.8%) 7 (7%) 0.062

4.6 NM1331A512%iN150858A (Survival analysis)
HAaWSUAN (primary outcome) luauddenulauinnirlunguilasunissnuinie

nsldueaguatveeiuilasgaidudfgy (HR 4.67, P=0.031) (31/77/ 10)

JUN 10 waAINTINNNSAANAAWSUANVDINUITY

Primary outcome

proceduretype

PTMC

MVR
+=PTMC-censored

MVR-censored

08+

0.4+ —

Cumulative Survival

Hazard ratio 4.670,
P = 0.031

001

No. at risk 0 % 50 7 100 125
PTMC 163 79 54 41 20

100 55 32 23 14 3

n1svivinan1sgmulauinninlunguilasunisshuisienisiduveaguansvesiu

A v o w

WlasgadidedAgy (HR 20.987, p<0.001) (31]77' 11)
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Reintervention

proceduretype

M —PTMC
Y MVR
-y +PTMC-censored
‘.""1“ i~ MVR-censored
.

08+ L
N

056 L

044

Hazard ratio 20.987, P = <

0.001
0.0
No. at risk T T T
0 25 50 ] 100 125
PTMC 164 82 56 40 19
MVR 100 58 34 27 16 q
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893 n15sentInlunguilasunisshwimenisidueaguatveisduiilaliunnei

nnguitldFumssindaduiala (HR 0.208, p=0.649) (U7 12)

UM 12 ugnensunissentiin

Survival

05
0.4+
024
Hazard ratio 0.208, P =
0.649
0.0
No. at risk T T T T
0 2 50 75 100 125
PTMC 160 122 93 69 a3 6

MVR 100 80 52 aa 29 7

proceduretype
IPTME

MVR
+=PTMC-censored
—MVR-censored
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PTMC group

Baseline characteristics Intervention date

DOB Age Gender [ Male [ Female
Nationality Rhythms [ Sinus L ar

Indication for treatment

] Dyspnea [ Heart failure [ stroke and systemic emboli
[ New onset AF [ spaP > 50 mmHg [l planned surgery or pregnancy
Comorbidity [1om  [IHT Clowe [ cko O other

Valve characteristics

Wilkin score (Mobility Thickening Calcification Subvalve )

Parameter Pre PTMC Post PTMC

Echo RHC Echo RHC

MVA by planimetry

MVA by PHT

Mean PG

LVEF [ Teichholz
] biplane

LA size

mPAP

RV FAC

TAPSE

Tricuspid S’

MR severity
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Outcome

Length of hospital stay

Death Cause of death

Periprocedural complication [ cardiac tamponade [ severe MR
Reintervention Indication [ Stenosis ] Regurgitation
Intervention [ repeat PTMC [ mvR

Date

Hospitalization due to CHF Date

Thromboembolic event [ Ischemic stroke [ other

Date

Infection [ puncture site [ infective endocarditis L1 others

Date

Bleeding Severity ] major ] life-threatening [ non serious bleeding

Site

Date

Last follow up date




MVR group

Baseline characteristics

DOB Age

Nationality

Indication for treatment

] Dyspnea

D New onset AF

] Heart failure

[ sPAP > 50 mmHg

Intervention date

Gender [ Male

Rhythms [ Sinus

[ Stroke and systemic emboli

O] planned surgery or pregnancy

comorbidity [1om O HT Oote Ocko O other

Contraindication for PTMC

] LA thrombus

[ Absence of commissural fusion

[ Unfavorable valve characteristics

Valve characteristics

] More than mild MR

[] severe bi-commissural fusion

[ severe TR requiring surgery

] Female

O AF

Wilkin score (Mobility Thickening Calcification_ Subvalve

Parameter

Pre MVR

Post MVR

Echo

RHC

Echo

RHC

MVA by planimetry

MVA by PHT

Mean PG

LVEF [ Teichholz
] biplane

LA size

mPAP




RV FAC

TAPSE

Tricuspid S’

Outcome

Length of hospital stay

Death Cause of death

Periprocedural complication L] Resternotomy ] AKl-required dialysis
] complete heart block @ rem O Pem)
RedoMVR Indication [ stenosis (thrombus/pannus) ] Regurgitation

Date

Valve thrombosis [ anticoagulant | thrombolytic [ redo MVR

Date

Hospitalization due to CHF Date

Thromboembolic event [ Ischemic stroke [ other

Date

Infection ] surgical site [ infective endocarditis [ others

Date

Bleeding Severity ] major ] life-threatening [ non serious bleeding

Site

Date

Last follow up date
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MS
PTMC
MVR
AF

CHF

SPAP

DM type 2
MVA

PHT

PG

RVSP

PAP

MR

LA
MR
TR
MV
TVA

AANUIN U

AMsUNEFyANYAlLAzALD

Mitral Stenosis

Percutaneous Mitral Commissurotomy
Mitral Valve Replacement

Atrial Fibrillation

Congestive Heart Failure

Systolic Pulmonary Arterial Pressure
Diabetes Mellitus Type 2

Mitral Valve Area

Pressure-Half Time

Pressure Gradient

Right Ventricular Systolic Pressure
Pulmonary Arterial Pressure

Mitral Regurgitation

Left Atrial

Mitral Regurgitation

Tricuspid Regurgitation

Mitral Valve

Tricuspid Valve Annuloplasty.

a2
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