2 ABER-ZAORMBEMS

F=IONBSHTHS.

B3 ABE-RAMICHITS LTABHRLEL

a: Valsalva Bl EL

DILK % B 5 (poststenotic dilatation) . #B=
RIFTRBERE, EMITHrboT, KEREED
BEMLD DI EFABRE X042 54, kB
ARAD, KEDRRARRE, ABIRIBSEZAHFTAIEA
HEROTITHEBETADROBEZTS (H3).
2) BEEEORE

ASOEEREIZARE F 78I L b F#E:E10
Eﬁﬂﬁw—ﬁaﬁk & UFEF BIERE,
EEOX IV RDENAFODERICE D FHES
na(H4). FHMERZEFRII RGNS,
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DEANBHONS, b Vaisahva BEUHO LSTADRLERILALTING,

NTHEOERERTIEVIRENSHE, —
A, FOEKZLTHECRELZT 25, B
HOBRBYCRLHRTHE. ZOLHILXREEE
HY LD EZRMEE L ABRF O TORED
B (M A B 5 @ | (dimensionless index) % %
LAERE &Saﬁ ZOHEAF0I~1.0THNITE
BTHE, 025 U TRBEORSE 2 EK{ 22,
BEASOERIIODVTIRIBICEI-oTRE
oS ’S‘Elfbf‘*" Fo4 29 CiEd0EmHkT
0.75c? LT E 1 lem? BUF, #OEREEE
ABRTRBRLAH#DEREYLTO6eny/m? BT,
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VILWIE {V=NHEw'

-1 53N/B

FLaM

Ha

EEROXICSSAHRAFAOEM (AVA) DREE
ARFAZRAT 2 0RRORBERRAMEE TV, ZERUBEFHRE Avor, £
DOEFMEERAEE TVive £ THE, WEORLN AVA x TVIy=Awor x TVivor AEEUIID.

AVAXTVIay=Awvor X TVlvor

AVA=3.68%23/153=0.55cm?

FRLBERAET DIFE

H1.53m, TViwor #0.23m, Aot A*3.68cm® BT AVAIZ0.55 cm? EFEEha,

r‘.

## [ dimensionless index 0.25 2LF, F
&SN 3 AEAR R KMFTEE 4 m/s B
45m/s Bk, BAHMEHZE 64 mmHg Ul E .‘E
72l 75mmHg BLE, TEHFFMERE 50 mmHg
BEZEEahTtnd (F2). —Fh, 20060
ACC/AHA D H A FI4 ¥ TRAODEHTHE
BRI HEEEE 4 m/s LA, T 40 mmHg
BLE, #OEM1 an? BT, FOER ZEREDHR
THRLAFAOMRER TS an®/m? LT, t&h

7*3'?'}3
EZ7

TvA (%3). ILESZRE £2E, EX0E
B, eARBOEHOFARL, SRALTRMEE

POMBMECESEI-oWTHHRRELTEL.

EZREFRLF# o7 AS Tli—EHBEOE
TolbciMERZREMEZRL, KOEERE
BANFHET 5.

SO LS REECIIAOmRIC
LAFMAEETHE. LB ASHIPEETH-
TH, LI REICL2EERBALOHIC
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EFTIE TV
—ERERIE LD TR a1, BRME
VHETFIHMLETAI EVTET, #OEH
ELTRADAESHEERLZ LN DS, COLH
7% Tt dobutamine RFL T I—EXTFoT—

EfHEEERESE, Thizf-THOEMRIH
KTaHheiIdehdEl

3) EOfORA 2+

Pep, M ISHhb ST RBRAEEFORIC
LIXI—RETAHATEL(RERS ¥ X, BEFH
BRECAIAREOROREL ) 5 2FHRPH
ROGREERORBE, A\IHHAXEEFRTILIER
O ELHAEE, LHREZEILSATEEL
BREOEETHLH. EFABRIMEALTHS
ARRBATOFCL2ERFLEELLEED

29%\ T, ABRELEHHL T34,
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®3 XBFEABREEOESTE (ACC/AHA OEN)

®2 ABDRABORES

| anEm IEs-xnﬁE|Ei-xnﬁ WARE | PHERE | ADER |HODTRENR
| | HE 1 FHEEE (m/s) | (mmHg) | (cm® (cm2/m?) |
E ® 3~5cm? ' ® ®| <30 | <25 | 15< | ‘
B X|1.1~19cm | ~35mmHg | ~20mmHg | |m®®|3.0~4.0| 25~40 |1.0~1.5|
$FBF | 0.76~1.0cm? 36~74mmHg |21~49mmHg | |® B| 4.0< | 40< <10 | <06
w E ~075cm? ‘ 75 mmHg~ | 50 mmHg~

(BEHREXS NNBBFRRROBS EURY 1 FI 4 >,
2005 & &R

HA K54 oRBEA j

1) FhHl5

ASDFHAIHG M L T ACC/AHA AT L
TwbH{ FI4 2@ RT. BROFA
FS4 b ohbidizRETH52Y, wiFho
H4 FF74 ZicBWTLIERMTE D, LI
ﬁ:TLﬁbTwéﬁ?l#%ﬁﬁI&t LTwa, L
L, ERHBAOHEIIBRHBRRTHILI DN
REBHIT TRERTLZVILLEW. F0L5
ZPREITIE ACC/AHA 4 ¥ 34 > T EB#R
HERBERALTVED. 2B ASKENT IR

(Bonow ] etal : ] Am Coll Cardiol 48 : e1-148, 2006)

ANEBE AR TRVWELS—BNTREVEED
ha, EROZVAICH L TORBRKIZERL
ThhEbrniEATVES, AFRERLERT
THRICROE E LBEEZERRLE=F—-L2
2R LLESOBEMOL LicfTbhzithil2
Girv (B|4)?, 7=, BICHES AS DEMmE
RABRMEBVTHIREL, LLEARBTHS
Th AS IKERET HERNH 2 M TR RBHFO
MGt 25, BMHETRENIRER, ENEFRE
B, Bl - FRREET2LEADSHELS
LTWwAHANE {, FHICBRLTIREA, Fiko
EAZ2 LSS TRGERAMICHFL ZiZ
ZHZ.

R AR RE
‘ BAEZ=4m/s
1 #OHA<1.0cm?
FHERE > 40 mmHg
‘ EER A I ARaE

‘ I BOLRFERET

B
&F

B3
hE

50%%%E

: | E®
WEOABERE

BELET and/or FH
MANhSEREE

KBNS R
HAEERSE

| o &
I [2321][p321][73= 08 ‘ﬁfﬂasznbi
L I ' J
i |

|ED |

EFESQT40-7y T, BENE,
BEEFOI FO-L, £1E0
Z DII—WR

BS WEXERAREE(AS) DFHEGICMTIHESIY
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EZRZ2 XDR#E2 91

£ 4 ABFAREE (AS) CBELAEHE
[23521b l
AEROADREREEATRADIC S3ERERPD |

ENRBRGEHSENTEDAREBEEEL TSN
(ZEFZAL~ILB) |

[232Z

' EROHSFBRARFENCSEVRTRBETOT |
| RESENTEF L~ B)

ZEF Lt
AEREF Yy LEBOF—F IRET
BIM—MES ¥ FALINRHT VA LRBROF~F i
-4 )
C.HMEO—RLLER, EAFA, BRROERIETL

{Bonow ] etal ! ] Am Coll Cardiol 48 : e1-148, 2006)

2) BEEOFME

AS DRI ABIIR % 88T 2 M HE D
EHlCETWTEHE 2 L5 75, EOBREHTIR—
BB Y L2 FODEROBRERDD D 2
MEEAEAE CEH S 5 TS 5 B
fi). hthEFHN, ERRENIIYEET

Wi »db o TREMNN S VDI KBRS
FTFIHLEGAZENTEY, FokdRD
EfELThs(HERZITRELH L (BX
BHE) . ZhE BERBIRFBREE (pseudo aor
tic stenosis) EEATW A,

&) EPIcH LT, ACC/AHA #4 F5
42 Tid7 52 T2, BAERBELOHL ¥
4 ¥Tit# 5 A Ib T dobutamine B## LT 3=
BENER I TV S Y2, dobutamine B 4
L2 —-#HEI} dobutamine ¥ &K 20 ug/kg/min
TTH/IETZ. HiE0 AS THR—AREEORMN
EL SRR EEST 5 MAEES ML,
FEENRE{HBIENE, —F, BEASTR
—EHHREENI 4L EENCE L THAFL
Miyech#FLERA MM T 2. #OTHE
02em? L ERIMT i, BHASELTI W,
% 3 dobutamine 2 BEARES L TH— Bl
DA X B WE (RSO 20% Fil) Tl
BFHESMETLTWwASE#8RL, IGFHE
PRI T AR LTFRTATSH A,

K MERFH BT 24 (aortic regurgitation : AR)
13 5O RETABRARMOESHE 2o
TitiAE LaRETHE. FoREBKRE, OfF
HEDSRANEED DI AROESGYEL Lo
TELZ2LDL, QREBEICREIR{TLE
HREBOLEARIE-TEEFB o TELS
Lo, O2EHHL. WMEFILQR) Ve FHE
B, 4, MmAFE, EicfES b oo Es
HONBESHERERZ S Y, RFICEHE
{LR$E, Marfan FEREE, LATABRE, AWK
BEERLYDE.

WA NS A BT, EBRNA
- BAFORKICEIELTEREEL, 2612

2 KA

e i N e o I

Ot e i e e R e e s

BRAFOLDIHEL HATE. ThoEED
HEETEE, SAESHRELHAZIERVE
3L ARBETH S, T2 bohbofRRE
AW LORENETT 2. ZZTEHERD
FAIVrERTHLEET LARECBEIZZD
v, LE#oTINL 3 HE{ATHNTSHS
IBLLEFHERETILEYH S,

bt LA B IR Zis kDA
R4E L7t AR Tit, ERERIATEAREICHAL,
LELE¥A At 0T SERE2 L, RBFH
AiThbhab,

2)E &

AELBUEATIRERCBAT IHMYE
v, RESEAL 2B L, FEREBON, 2%
BEETHRL, BHEICh3 L REPR, KMR
eI RERN AT 2. FETEREVETS

42




22

LB EBRFRERT OO B0 ER
2ETHIEbHD. BSILAROHBERXR
T, BLEREZETOHATIIEM 10% L EOFE
CE, LTLERZETIATIZEM20% U E
DRCEESATVEY, BECHETLENE
ZoPiTIE, RBCELVWELTRLERTRE
Th BARLVEBHELABREOREI(E-T
—AERENF BT EHB20T, BEFRH
DORBYFFRTH2LI LRSIk R
€, $ETHhTEREL T I -HEEESD AR
Lra-BELERTD. EEZRPICLS
ARDBTCRTHES, HavWitFETRHAOE
HEOKFIKE & L Tl LAREOTRESE E
EATEPEHNEL 60,

Bl cro-szomceEn)

EFEETH-o-THER ELRRAERSIEIMT
LRV HERF BN T 28683 LE
Tha. LIELIE—EBHEOMAIC L 2 EHE
IRBEELENT 2. T -EMRESICII=
HIREBREEWS. 0L e SAFTELHE
(SRS TBERER # RE i AR 2RV, Lxzo—
BiCLhBWWLEFERMETY, AT
EcH#gzE L TARALALCHICTS.

®5 XERANSTEE(AR)OERE
 EENRESERCRERIEANRABRTSE

ERHRND/ELREZEREET 6%/FXB

RERZEZERMWET 3.5%/EFA

EIRF 0.2%/Ex8
CEEREMETLTLSEERLADNKADEFSE

EAAHR 25%/ZFLLE
s ERIEADRABER2E

ETE 10%/%0

(Bonow Jetal © ) Am Coll Cardiol 48 : el-148, 2006)

ETE,\I:—-%JJE}WJ?H:/ k

1) FEOER

a. AERTORE
ARDFEEX AL 7=DICRFBECRMAIIF S
IUABREERT L, SHQRAROMEER
TADIC LW, ZRFIIEFED AR ORKENH
BATHL. TLFERICENTHDH, FPRIFLK
HHEMEMIPRBICF v o THEL, TO40
ASTIRZ{ ARZELT (E1, E6). FrRAH
AoPORAICLs T—HESEL, TOLDLHR
FEEMTFry 7HELAEELH S, TOM
HEORE, AENSOFELRET S,
b. EMRTOER
EMRTHFAEREGOBELFMEL, ffREs
DAVOREEZRETD (A7), LEPRRHE
CHEIATREHRICE S ARTIE, LMEhEICE

E6 ABREAHFOERR
a:ER® b: AZ—F75R PROF+vINSBRII Y FIMLOOHOS.
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gl - AP BHohs (E8). & -
ﬁkﬁ%ﬂu&m& HRE LT, FRICH
E}J?{ W, MEMEPLPLLH7% (T Marfan fE
B, AURARILRE 2 i KBRFRBL
ERLTV2HAIIE, FRICHBROEMIEL
THHAEMPEBIZF v v T2, T,hbl
EAELD (R9). LTARKEPKHREET
Valsalva fl EESASEA L TH R ) FLESIH
i@ ol HERT L, Lo T

AR OFFMIZ BV T I - FO L% 51T KBAR

H7 ERAORRICHOIABRAER

a:mE® b AS—FISR

SN RR R

DMk A ERNFEE, :@*n?&'
2 b B8R & N7 AR S 30 i ol 97 2 B O

E8 LEFEIASICESERERER
a: A15—F7/S5® b: GEER VSD: LEPRIAENT

herniation) : SELEE. EELO—BHI AT
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& Jie

%4 > FER. RCCH (right coronary cusp
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9 Marfan ERIC ST DAMRS LR
a: MR, PRICYr Y TH'B5. b: h5—FT58,
Fv o TORBANSERITR,

pressure half-time, F7 & 2HALAEED
FiE (BHLRE: EZRANKEOEICLS
MEBME) 2 EICLoTHD (s, 7)V. KiE

FECIIRSABROMER L SEIZL2D. 0

K6 AURHAFERONER

BE10 LTABDEEEOEICXHE#RBETZSE
(AR) H'EC W%

a: k%

b : Valsalva BHAS, #REQHXHZLTE Valsal-
va LBt ExThiIRbRICE e v IHELRR
EELSD.

c: REVADRERICETRURFLOEBRISEL D,

d: A7y 7O Ed L MAEREL TRENE
L3, Zois, ARE0Sy7ORanHICER
DFRIRIIEL.

(Movsowitz HD et al : ] Am Coll Cardiol 36 : 884-590, 2000)

BITH&SERcEM T2 4T TiESTS. B
ORFETHIVIIEM ICKELFELED 5.

[ zmmmane | zEEsazRes
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]
<1
o
T
e ]
i
)
T
=
i

g = Fidsate 30% =4 600 msec Lk
SR WIEF A 30~50% 400~600 msec
E E ILEER 50~70% 200 ~400 msec

BEE| OLu@

70% LLE

200 msec =B

FHT : pressure half-tme
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®7 XERFMETEE (AR) DEER

! e = FSE = _
THEG l
P NS—KEFSUTYME | mbig, EERESED | BELURELNEED | DO, STREBED |
25% 8 FBAIL 5% Lk
» vena contracta 88 <0.3¢cm 0.3~0.6cm 0.6ecm<
SRRE )
ERER <30mL 30~59mL BOmLS
R <30% 30~49% \ 50%s
|« ERAOER <0.10 cm? 0.10~0.29cm? | 0.30 cm?s
|gEusagEn |
L &EE | ?E*

(Bonow ] et al © | Am Call Cardiol 48  e1-148, 2006}
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" EAEF— R EF S13FER -
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i -1 1
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¢ o} (ABEnT a0
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| ]L e 1 wﬁ? | BREcEER
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(Bonow ] et al : ] Am Coll Cardiol 48 : e1-148, 2006)
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EZE, RUEFUFHRETOXR:22EEL
WETHLOTYY, HERELERBTLIZLL
TR LU TOERZEM L0075, Li88E,
WENEOHE, SHABRECRELALILI
PRELERTHE, BEOKBRF MR TIRE
ZRERAFTCINVGRACH KT, Rit0k
WRAUR T EZRBMLERATIHLIEN
THREDON ) -M%BT2400, HAREET
B2, FCORRHISI-F7IHEICLAMR
Vo bbb, EEAEOLA I EROEHE
BT EH> TEROEEEL A NNHES 2 L2
55,

A BS54 VbR f
ARDFEHBEISIZHW L T ACC/AHA #4324 L
TWRAEHA FIA4A BN KRTL. BXOH
A FSA4A 74 hEi3iZARTH LY. EROH
S0, BERTIEHBOESIRBEMETL
TWwaH, ESFEBHEALTWAER, T4

KEDMRIERE ACE B SR L T 2 Bl FH8I5 L,

25, ZRFATRAWMRIEAL TS IRRE
PERLETREIRG VY, FOBOKERE

KIS CTARIRESBOER T /- 1 LT AHIRER
WOBMELEX D, ZoHTHhoOKHRES) S
LITADROEN 4em ¥ B2 LAATIE, EEE
DEREF22 7T RETHE(25R1)D, &
FS5em ¥BRAD, ITLREMEKEN 0S5 an/
EXEED LD THNE, BB DHPbETA
WRERM P RAEILETH S, ToZLH
HLTHERZTIRE, ABRESZVLIEE
TABRED 45cm ¥ R T IZERICAR
REBRB>IBBFELToEINLIN (I3
I)2,

X ®

1) BXERBES  REETRREOED L RN 4
F34 ¥, Circ]69 (SupplIV) : 1343-1408, 2005

2) Bonow RO et al : ACC/AHA 2006 guidelines for the
management of patients with vahnilar heart disease. |
Am Coll Cardiol 48 : 1-148, 2006

3) BEARBES  FUSLORAWERMT LY
4 F 74 7 (2007 FHETMD) (hetp:/ / wwwi-circ.otjp/
guideline/ )

4) Movsowitz HD et al : Transesophageal echocardio-
graphic description of the mechanisms of aortic regur-
gitation in acute type A aortic dissection : implica-
tions for agrtic valve repair. ] Am Coll Cardiol 36 © B84~
890, 2000

( 8 s=uIrFUx

\

(Quere JP et al : Influence of preoperative left ventricular contractile reserve on postoperative ejection
[fraction in low-gradient aortic stenosis. Circulation 113 : 1738-1744, 2006)

ERBDELVERE AS IZ8U\T dobutamine A0 I I—-ZBLTHESNDNE T
DRREGIZ, FEPRIFBTHICEBASNTLS, FNRBFEESFRELSEED
HECOVLT, ADRANRFEZBICEADOECRETRESEAS(R0OE
#=1.0cm?, BHE=S40%, THSMERZEs40mmHE) E8RELTBRLEE. @)
dobutamine RBDLII—DER, NEFHESFHIZ46H, FRER20HTH -
EEBEHBR2HT2018% 1547+ 11% ICHRNLE. IRFTREBFEOIBH
(83%), FEBD 13 5 (65%) THHEN 10% LLHENLEA, EHEOMNEZNST
MEERITE: 19210%, FEE 17111% CHRMICESEN >/ (0=0.54). ETMIE
FEATHHEELENYET 2H05D. Lich>THBERR SO TANRAEIBG

\EREEJ NETIZEL. )
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D ~ al2 ABRAGE 97
By F—=2770-F
m75 &, BfE b
wEE L HERADR :
NEEE . WESARRARE, ROoREEE REREERER i
REFE . H10EMCORTFERINL, 2FH IV FERRDLAE. AE TABRTHE
SE5E (AS) RiEHM S AP HE L TWw . 4 B ORTERBICAENNE: FHEE, KA X
hIFREERRL 27 OHBRE, OALOBHTIEARE 2. FIRET LT EEBEE, i
AS DEREFIZOWTHAE. j
BOIa—  ASEREEYEESnm NEFRPE8mm, CEFEERE12mm, H#EE
12 mm, KESARFFCIMHK 0.80 cm?, FF M FIERSE 25 mmHg 3
RAOEHOD V ICHFBFEEREI/NE (, BLRBORSIEDN/% dobutamine RH :
Dra—FEEL= (H). 1
Wdobutamine A% & T 3 — : AMMWOKBBRHF IEMIE 0.7 em? TH » 1247, dobutamine

20 ug/kg/min RERO I OEMRIL 1.16 am® L HE (0.20 e BLE) iCRAL.
BUEEh, EAIZBEAS LEIONS:, HMASHEOLDIIFHIAZ LWL, FA, X
G’)ﬁ:‘%blh'(?!%ﬁ??‘]’?-{-ﬂ?f‘éﬂ%‘ﬂ!ﬁ?‘%CtIr:I?;‘-:-f:‘ -

rest | 6y | 10y | 20y ]

Peak PG (mmHg) 48 43 64 51

T TT——y

Mean PG (mmHg) 23 26 31 23
| AVA(em?) 0.77 | 0.91 | 0.88 | 1.18
E dobutamine AfLIO—
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Circ J 2008; 72: 1265- 1269

Clinical Implication of Energy Loss Coefficient in Patients
With Severe Aortic Stenosis Diagnosed
by Doppler Echocardiography

Teruyoshi Kume, MD; Hiroyuki Okura, MD; Takahiro Kawamoto, MD; Nozomi Watanabe, MD;
Akihiro Hayashida, MD; Yoji Neishi, MD; Yoshinori Miyamoto, MD;
Koichiro Imai, MD; Ryotaro Yamada, MD; Kiyoshi Yoshida, MD

Background The Doppler-derived energy loss coefficient (ELCo), which can take into account the pressure re-
covery phenomenon and reconcile discrepancies between the aortic valve effective orifice area (EOA) obtained
by the Garlin formula using a catheter (EOAwd) and the EOA obtained by the Doppler continuity equation
(EOADep), is proposed as an equivalent index to represent EOAca. Therefore, the purpose of this study was to
evaluate the clinical impact of ELCo in patients with severe aortic stenosis (AS).

Methods and Results Thirty-three patients with severe AS were assessed by Doppler examination [EOA ob-
tained by the continuity equation (EOADep) =1.0cm?], and referred to the cardiac catheterization laboratory for
evaluation of EOA obtained by the Gorlin formula (EOAeus). Patients with ELCo =1.0cm? (n=26) had signifi-
cantly Jower incidence of symptoms related to AS compared with those having ELCo >1.0em? (n=T) (p=0.002).
Superior concordance in severity of AS was demonstrated between EQAcsn and ELCo compared with EOAcsn
and EOADep (k=0.52, and k=032, respectively).

Conclusions [n 21% of patients with “severe” AS diagnosed by Doppler echocardiography, the ELCo value in-
dicated moderate rather than severe AS, These patients had significantly lower incidence of symptoms compared

with patients who had ELCo <1,0cm?,  (Circ J 2008; 72: 1265-1269)
Key Words: Catheterization; Diagnosis; Echocardiography; Valvular diseases

American Heart Association (ACC/AHA) recom-
mendations, the aortic valve effective orifice area
(EOA) can be used 1o grade aortic sienosis (AS) as severe at
=1.0cm2.! In Ihe clinical situation, the EQA is routinely ob-
tained by using either the Gorlin formula (EOAc) during
cardiac catheterization or the continuity eguation (EOA pop)
during Doppler echocardiography?- However, discrep-
ancies berween EOAcun and EOADop in the grading of the
severity of AS, mainly because of the pressure recovery
- phenomenon, are sometimes observed. The concept of the
pressure recovery phenomenon is based on fluid mechanics
theory: increased static pressure downstream of the steno-
sis because of reconversion of kinetic energy into potential
energy®® Recently, the Doppler-derived energy loss coeffi-
cient (ELCo), which can take into account the pressure
recovery phenomenon and reconcile discrepancies between
EOAcs# and EOADop, was proposed as an equivalent index
to represent EOAzau? 10 However, the impact of using ELCo
in patients with AS has not been clarified, so the purpose of
this study was to evaluate the clinical use of ELCo in pa-
tients with severe AS.
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Methods

Parients

We enrolled a 1otal of 33 patients (inean age 7148 years;
feinales 20, males 13) with severe AS by Doppler examina-
tion (EOADop =1.0cm?), who were referred 1o the cardiac
catheterization luboratory for evaluation of AS, Critical AS
is considered to be present when EOA or ELCo is <0.75cm?,
severe AS when EOA or ELCo is 0.75-1.0 cm?, and moder-
ate AS when EOA or ELCo is >1.0cm?. All patients were in
sinus rhythm, We excluded patients with atrial fibrillation,
other moderate to severe valvular heart diseases, dialysis
and systolic left ventricular (LV) dysfunction (LV ejection
fraction <40%). The study protocol was approved by the
Ethies Commitiee of Kawasaki Medical School, and written
informed consent was given by all patients.

Table 1 Patients’ Characleristics

GroupA  Growp B

m=26) (o=7) PUole
Age (years) 7128 696 0455
Female sex, n (%) 15 (58) 571 0419
Body surface area (m°) 149018 1422005 0297
Hyperengion (%) 9(35) 4157} 0.284
Diaberer melfins (%) 6(23) 1144) 053!
Hyperlipidemia (%) 6(23)  I(l4) 033
Smoking (%) 218 0(0) 0816

Symproms (dyspagasanging pecroritisyncope), n (%)
21 (81 1{13) 0.002




Tahle 2 Hemodynamic and Echocordiographic Deta

KUME T et al.

Group A (n=26) Growp B (n=7) P vulue
Hemodynamic dota
LV maximum presanee (mmby) 197234 191=25 0659
LV end-diasioli pressure (mmHg) 206 19=5 0.698
Ascending aoria maximtiun pressure (mmHg) 140225 161=31 0.061
Ascending corta minimun pressure (mmHg ) 65212 66=13 0.836
Cardiac index (L min -ur?) 3.00.9 3.8=13 0107
Pulwanary caplliary wedge pressure (mmHg) 1356 12=3 O.804
Ful ¥ anery marh ] (iamHg) 3212 3i=9 0915
Pubmonary artery minimumn pressure (immHg) 1527 143 0.815
Echocardiographic data
LV diastolic dimension (mm ) b 4226 0.628
L¥ systolic dimension (mm) 2827 27:6 0.888
LV mass index (g/m®) 195273 1802351 0.626
LV gjection fracrion (%} 429 6i=8 0.445
Aortic cross-sectional area (mm’) 5815 558 0.631
LV, lefit vemiricular:
Tuble 3 Comparison of Medications pulmonary capillary wedge pressure was also measured.
G A Grouwph "
(,:'::;_, fn:;} P value Echocardiograply
T All echocardiographic procedures were performed by 3
Ac:;‘quk.b-rm ; 1% 0(0%) 0.787 experienced cardiologisis and 2 sonographers. The trans-
“CL‘_:"W""?‘_‘W"‘ :’;:"m; ';:;s';i igﬁj 2‘;63? valvular gra.di;ms were measured usitlg. a cnnlinunus_ wave
G-blockers 1(4%)  0{0%) 0.789 Doppier technique, and the EOADop was computed with the
B-blocksrs 0(0%)  0(0%) 1.000 conunuity equation, by measuring the area of the LV oul-
Stating 9(35%) I(14%)  0.294 flow tract, and the velocity —time integral in the outflow tract

ACE, angivtensin-comverting enpme; AT, angiotensin If rype 1.

Table 4 Severity of Aortic Stenosis

Gromp A Group B

(u=26)  (n=7) P value
Hemodynawic dala
EQAcos (cin’) 070019 1.13£032 <0.001
Fevk-to-peak gradieut (munMg) 57229 27=45 0.019
Echocardipgruphic data
ECADw (cm) 0.6320.13 0.92+005 <0.00
ELCo (cm?) 0.72:0.16 L1I«0.07 <0000

Mazxiznm transvalvular aortic grodient (immbg)
E5=24 52225 0,003

EQAcat, catberer-devived effective orlfice ares: EOADe, Doppler-derived
¢ffecrive orifice nrea: ELCo, energy loss coefficien,

Cardiac Carhererization

Cardiac cathelerization was performed within 10 days of
an echocardiographic examination by 2 experienced cardi-
ologists who were unaware of the echocardiographic data.
A standard procedure of catheterization was performed via
the femoral approach in all patients, including coronary
angiography and pressure measurements. The left ventricle
could be reached by retrograde advancement of a SFr fluid-
filled pigtail side-hole catheter. When direct crossing of the
aortic valve was not possible with the pigtail catheter, a
right Judkins catheter was used to cross the valve. After re-
cording the LV pressure, the catheter was pulled back into
the ascending aorta. The peak-to-peak grodient was mea-
sured as: LV maximum pressure—ascending aorta maximum
pressure, and the EOAcuh was determined according Lo the
Gorlin formula, using 44.3 as the coefficient? A 6Fr Swan-
Ganz catheter was positioned in the pulmonary arteries.
Cardiac output was measured by thermodilution, and the

and in the vena contracta?® The diameters of the wbular
ascending aorta were recorded in the parasternal long-axis
view, In order o correct the EOA for the pressure recovery
phenomenon, the ELCo equation was used as previously
reported: ELCo=(EOADopx aortic cross-sectional area)/
(aortic cross-sectional area —EQADep)?!! Study patients
were grouped according to the ELCo value: Group A (26
patients with ELCo =1.0c¢m?) and Group B (7 patients with
ELCo >1.0cm?). Symploms related to AS (ches pain, syn-
cope, and dyspnea), hemodynainic and echocardiographic
data were compared between the 2 groups.

Statistical Methods

Continuous variables are reported as mean+SD. Un-
paired Student's (-test was used o differentiaie between 2
sels of dats with normal distribution. If normality tests
failed, the Mann-Whitney U-test was used. Comparison of
the incidence of symptoms and coronary risk faciors was
performed using Fisher's exact lest. Comparison of each
parameter was made using linear regression and the Bland-
Allman test!? Agreement in the assessment of severity of
AS between EOAcm, EOADop, and ELCo was quantified by
the K test of concordance!? A p-value <0.05 was considered
statistically significant.

Results

Table 1 shows the characteristics of the 2 groups; age,
gender, and coronary risk factors were similar, Patients in
Group B had a significantly lower incidence of symptoms
related to AS compared with Group A (p=0.002). The results
of hemodynamic and echocardiographic investigtions are
summarized in Table2. There was no significant difference
belween the 2 groups for medications (Table3). Table4
shows the severity of AS assessed by both cardiac catheteri-
zation aud echocardiography. As expected, EOA was sig-
nificantly smaller and the pressure gradient was significantly
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grealer in Group A than in Group B. There was a significant
correlation between EOADep and EOAa, and the Bland-
Aliman test showed good agreement berween EOAD and
EOAcan (mean difference, 0.08+0.19cm?) (Figl). Six of
the 33 patients (18%) had EOAcu >1.0cm?. There was a
significant correlation between EOAcs and ELCo, and the
Bland-Altman test showed good agreement between EOAcuh
and ELCo (mean difference: 0.02+0.18cm?) (Fig2). There
was a better ]-10-] comespondence between EOAcah and
ELCo than between EOADop and ECAcun (y=0.94x+0.03
and y=1.19x-0.05, respectively). Seven of the 33 patients
(21%) had ELCo >1.0cm? Superior concordance was
demonstraled between EOAch and ELCo ¢ with
EQAcu and EOAbop (k=0.52, and k=032, respectively)
(Fig3).

Discussion
In this study, 6 of 33 patients (18%) with “severe” AS by
EOADep had EOAae >1.0cm?, which was classified as
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ELCo is 0.75-1.0cm?, and moderale soriic
stenosis when EOA or ELCo is >1.0em?,

moderaie AS by the ACC/AHA guidelines. This discrep-
ancy between EOAeu and EOApsp is thought 1o be related
(o the pressure recovery phenomenont* ELCo, which can
take into account the pressure recovery phenomenon, is
proposed as an equivalent index representing EOAca, and
in this study patients with ELCo >1.0cm? (21%) had a sig-
nificantly lower incidence of symptoms related to AS and
a Jower transvalvular aortic gradient. To the best of our
knowledge, this is the first evaluation of the clinical impact
of ELCo in patients with “severe” AS diagnosed by the con-
tinuity equation.

The ACC/AHA guidelines for defining AS severity.are
mainly based on data obtained from catheter measurements,
as well as elinical oulcomes m relation to those measure-
ments!14-16 The same value for severe AS (<1.0cin?) was
extended to echocardiographic data on the assumption that
EOADop and EOAcsh were eguivalent parameters, and the
afarementioned guidelines do not distinguish between
catheter and Doppler measurements. However, it has been
reporied thal discrepancies of up (o 20% between EQADep
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and EQAcah can occur, depending on the pressure recovery
phenomenon® !0 Therefore, measurements made from
EOADep might result in overestimations of the severity of
AS compared with EOAcun, affecting clinical manageinent.
On the other hand, there is a sirong linear correlation be-
tween ELCo and EQAcu compared between EQApep and
EOAzun. ELCo might be a more exact assessment of AS
severily than EOApop. In addition, ELCo can be calculared
non-invasively from the echocardiogram. Therefore, ELCo
might be more appropriate for quantifying AS severity.

The ratio of EOA to the ascending aorta cross-sectional
area is o major determinant of the pressure recovery phe-
nomenon!’-1* For example, patients with EOADop of 0.9cin?
and ascending aorta diameter <3.39cm would have an
ELCo >1cm?, shifting the palient’s severity from severe to
moderate. Siinilarly, a patient with EOApay of 0.8 cin? and
ascending aorta diameter <2.26cm would have an ELCo
>|cm?. Therelore, in patienls with severe AS who have
EDAnDep of approximately 1.0em?, the evaluation of ELCo,
taking inlo account pressure recovery, is necessary for the
assessment of AS severity.

Kadem et al?0 determined the effect of systemic anerial
hypertension, induced by banding the distal thoracic aorta
in 14 pigs, on the indices of AS severily, including ELCo.
They reported that the changes in systemic arterial hemo-
dynamic properties associated with systemic hypertension
could cause a decrease in the mean flow rate and thus an
increase in ELCo. In the present study, the ascending aorta
maximum pressure was greater in Group B than in Group
A, although the difference was not statistically significant,
but may have affected the ELCo value in this study. On the
other hand, hypotension associated with LV dysfunction
could cause a decrease in ELCo. Measuring AS severity by
caleulating ELCo is recommended/should be perfonned
when the patient is nonnotensive,

Study Linitations

Pressure recovery was not directly measured by invasive
technique and usage of standard protocols meant that distal
pressure measurements were nol obtained at siles where
pressure had recovered 10 the [ullest extent, Theoretically,
the distance required for full pressure recovery depeuds on
the orifice size and acric diameter®” However, previous in
vitro studies have shown thal most pressure recovery occurs
within several centiineters and that differeuces between
wall measurements at 5cm and central measurements at
10-20cm downstream (rom the stenosis are small and clini-
cally irrelevant!®21-23 The distance for the occurrence of
pressure recovery increases with the diameter of the aorta,
whereas a large diameter aorta precludes clinically signifi-
cant pressure recovery. In addition, clinical study suggests
that all measurable increase of pressure occurs within the
ascending aorta?*? Therefore, the measurement technique
used in this study should reflect pressure recavery to a great
extenl.

Our study has the inheren limitations of any small, ob-
servational series and further Jarge-scale studies are needed
to guzgl the clinical implications of using ELCo in patients
with AS.

Conclusions

In 21% of palients with “severe” AS diagnosed by
Doppler echocardiography, the ELCo value indicated mod-
erate tather than severe AS (>1.0cm?), These patients had a
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significantly lower incidence of symploms related 10 AS
than patients who had ELCo <1.0cm?. ELCo, which can be
culculated non-invasively from the echocardiogram, might
be a useful measure for quantifying the severity of AS.
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C-Reactive protein predicts severity, progression, and

prognosis of asymptomatic aortic valve stenosis

Koichiro Imai, MD, Hiroyuki Okura, MD, Teruyoshi Kume, MD, Ryotaro Yamada, MD, Yoshinori Miyamoto, MD,
Takahiro Kawamoro, MD, Nozomi Watanabe, MD, Yoji Neishi, MD, Eiji Toyota, MD, and Kiyoshi Yoshida, MD
Okayvama, Japan

Background CReociive protein [CRP) has been shown 1o play a pivetal role in the pothogenesis of etheroscleresis
progressian. The oim of this study was to cssess whether CRP predicts severity, progression, and prognesis of aarfic valve
sienasis [AS).

Methods One hundred ond thiryfive potients with asympiomatic AS were studied. Patients were diognased os mild
[n = 18, oorfic volve orea [AVA] 21.5 em?), moderate [n = 57, AVA 1,0-1.49 cm?], or severe AS (n = 60, AVA <1.0
em?) by Doppler echocordiography. Patients with serial (boseline and ot 1 year| echecardiographic examinofion {n = 47)
were grouped as either slow [n = 22, AAVA <-0.15 cm*/y) or rapid progression group [n = 25, AAVA 2-0.15 cm?/y).
In oddition, longterm prognasis was compared between potients with low CRP (n = 68, CRP <0.15 mg/dl) und those
with high CRP (n = 67, CRP 20.15 mg/dL).

Results Baseline CRP was significantly higher in patients with severe AS than in those with mild or moderote AS [mild AS
0.17 = 0.43, moderote AS 0.22 = 0.28, severe AS 0.53 = 0.66 mg/dl, P = .001|. By multivariate logistic regression
analysis, CRP was an independent predicior of severe AS [odds ratio 3.51, P=.0135). Similarly, CRP was significantly higher
in the rapid progression group than in the slow progression group [0.56 = 0.76 vs 0.19 = 0.25 mg/dL, P =.004).
Furthermare, long-term survival was significontly lower in the high CRP group than in the low CRP group (log rank: P <.0CT).

Conclusion CReociive profein predicts severity, progression, ond prognasis in patients with asymptomatic AS.

[Am Heart J 2008;156:713-8.)

In adults older than G5 years, sortic valve stenosis (AS)
is seen at a rate of 2% to 3%.'Z Aoric valve disease is still
the leading cause of cardiac valve replacement in
developed countries.” Although several investigators
have suggested possible predictors of AS, the exact
mechanisms of AS remain unclear.

Inflammation is au imponant etiologic factor of
cardiovascular disease. C-Reactive proteim (CRI) has
been reported as an independent predictor of the
atherosclerosis progression. Increased CRP has also been
reported in patients with degenerarive AS, suggesting that
inflammation may play a pathogenic role in AS.>"
However, the relationship between CRP and severity of
AS is unclear. Although CRP may be related to progression
of AS, its impact on monality has not been investigated.
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The aim of this study was to assess whether CRP predicis
severity, progression, and prognosis of AS,

Methods

The present study included 135 patients who were suspected
AS for cardinc murmur and/or echocardiographic routine
assesement (0 our hospital between Janoary 2004 and March
2006. Patients with hicuspid aomic valves (n = 17), history of
ischemic heart disease (THD, n = 18), systemic inflammatory
disease (n = 12), hemodialysis (n = 18), and theumatic valve
disease (n = 2) were excluded )

Echocardiogruplhic asscssment wats camed out with a Sonos
5500 system (Philips Medical Systems, Bothell, WA) using
standardized imaging iechniques. The peak velodity across the
valve was measured with continuouswave Doppler from which-
ever window gave the goeatest velocity signal. Aortic valve area
(AVA) was calculated by the continuity equation."® Snudy patients
were diagnosed as mild AS (AVA 21.5 em®), modente AS (AVA
1.0-1.49 em®), and severe AS (AVA <1.0 cm?). And 47 (35%) of
135 patients who underwent repeat echocardiographic assess
mental | year later were grouped as slow progression group (n =
22, a decrease in AVA <0.15 cm’/y) and rapid progression group
(n = 25, a decrease in AVA 20.15 cm®), The cutolf of AVA value ©©
separate berween rapid and slow progression of AS was defined
hased on the uverage from previous reporss,'® '

In addition, study patients were divided into 2 groups based
on baseline inedian of CRP value in this study: low CRP group
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Table I. Clinicol choroctenstics ond bischamicel findings omong
the 3 study groups

Mild AS Moderate AS Severe AS P
(n=18) [n=57) (n=60) wolue
Age lyl 71210 77:9 7848 019
Male sex, n (%) 7139 2239 19(29) 700
WPH;]H-'M. B [44) 20 (35) 23(38) 769
n
Hypllg'dvnb. 118) 19 (33) 17(28) 069
n
Dichetes mellis, 1 (6] B(14) 10017) 493
n (%
Smoking, n (%) 422) 12 [21) 12(20) 977
Totol cholewwral 179 £ 38 184 + 39 180+ 40 910
Img/dl)
DL Cholesierol 124215 122228 121228 821
(mg/dL)
CRPimg/d) 0172043 022:028 053:065 001
Madicotions
Statin, n %) | 12{21) 1(18) 3
ACE inhibitor/ 37 18 (32 18(30] 429
ATI receptor
oniogonist,
n (%)
B-Sbtg;w. anz 2(4) (23 068
n
Colcium 739 13(23) 16127) 423
blocker, .
n (%)
Creatinine 0872042 084£032 084026 906
(mg/dl]
BMI (%] 226217 220=+33 216+33 543
Low-donsity f i#; AT1, angictensin Il type 1; ACE, ongiolensinconveding
:"hqm;m mar index e

(n = 68, CRP >0.15 mg/dL) and high CRP group (n = 67,
CRP 20.15 mg/dL).

Left ventricular (V) mass was calculated with the Devereax
formula,"* Left ventricular mass index was calculated by
dividing LV mass by height in meters raised to the power of 2.7.
The degree of calcification of the aortic valve was assessed and
scored s mild (no calcification or small isolated calcified spots),
moderate (multiple large spots), or severe (extensive thickening
and calcification of all the aortic valve cusps)."

The serum CRP was measured by latex nephelometry (L' Auto
Wako CRF, Osaka, Japan). We used latex as the reagent and Hitachi
7500 analyzer (Hitachi, Tokyo, Japan) as the measurement system.
The lowest detection CRP limit of this vest was <0,02 mg/dL

Hypertension was defined as a history of systolic blooad
pressure of 2140 mm Hg, 1 dizstolic blood pressure of
290 mm Hg, or the use of antihypertensive therapy.
Hyperfipidemia was defined as a fasting 1ol cholesterol
concemration of 2220 mg/dL or the use of antthyperlipidemic
therapy. Disbetes mellitus was defined as s fasting plasma
ghncose concentration 2126 mg/dL or the use of antidiabetic
therapy. Informed consent was obtained from all patients.
Smudy protocol was approved by the Institutional Review
Cownmittes on Human Resezrch ar our instinmion.

Clinical follow-up

To further address the prognostic impact of CRP in patients
with AS, long-rerm clinical events were compared berween low-
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C-Reachive protein level in palients with mild, moderals, and severse
AS, C-Reaclive protein in pafients with severe AS wos significanlly
higher than in patients with mild or modercie AS,

CRP and high-CRP groups. Loug4enn clinical events included
death, hospiralization due to congestive heant faiture, and aoneic
valve réplacement.

Statistical analysis

Data art expressed as mean value + 5D. The 2 groups were
compared with an unpaired Student £ test and % test. Statistical
comparison between the 3 groups was petformed by 1-way
:mlysisd\:ﬂnnceundpmhucmﬂlipicmpnﬁnn,umdt
Scheffés est. Logisti lysis was used to identify
&wmdemdmlnskfncmrfnrs:vcﬂryufas Long-enm survival
was evaluated by Kaplan-Meier survival analysis, A F vilue
of <05 was considered significant.

Results

One hundred and thirty-five patients with mild (n =
18}, moderate (n = 57), and severe AS (n = G0) were
examined in this study. All patients were asymptomatic at
the time of baseline echocardiographic study. Table 1
summarizes the baseline clinical characteristics data of the
3 study groups. There were significant differences in age
and CRP among mild, moderate, and severe AS. Figure 1
shows plots of CRP in patients with mild, moderate, and
severe AS. CReactive protein in patients with severe AS
was significantly higher than in patients with mild or
moderaie AS (P = .004 vs mild AS, P = .0032 vs moderate
AS, respectively). CRP correlated weakly but significantly
with AVA (r = 0.26, £ = .003). Table IT shows the
echocardiographic fndiogs, There were significant dif-
ferences in LV ejection fraction (LVEF), degree of
calcification, and LV mass index among mild, moderate,
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Table Il. Echocordicgrphic flindings omong the 3 study grouns

Mild AS (n = 18) Moderate AS (n = 57) Severe AS (n = 60) P value
LV Diestolic dimansion {mm) 431264 43,1250 42251 450
LV Systalic dimension [mm) 2%3£54 261250 269:59 697
LV Septal wall thickness {mm) 10911 115224 129222 00z
LV Pesterior woll thickness (mm] 106=15 118220 126=1% <001
LVEF (%] 684256 660273 6222100 009
Aorfic volve oreo [em?] 1.70=0.21 1162014 075+ 0,14 <001
Peok oortic velacity (m/s) 2.48 £ 040 2742059 390090 <001
Peck pressure gradient (mm Hg) 254178 3162148 638231, <001
Severe cokification, n (%] 5128) 18(32) 33 (55) 06
LV Mass index (g/m?) 1256 £ 40.3 157.42 50.9 169.7 2734 .0z8
EF. Ejection lraction.

Table M. Mulivariate onclysis of varigbles associoted with

seveie AS
OR (5% CI) P volue

CRP 351 (1.279) 015
LVEF 0.95 {0.90-1.00) » 047
Severe caleification 2.14 [0.99-473) 054
Age 1.02 [0.98-1.07] 288
LV Mass index 1.00 [0.99-1.00) 559
Of, Odds rofia,

and severe AS, Valve calcification and LV mass index were
also found to be positively associated with the severity of
AS (r= 048, P <.001; r = 0.23, P = 006, respectively).
During the follow-up period, 13 patients (10%) (2 patients
with moderate AS, 11 patients with severe AS at bascline)
developed symptoms and underwenr aortic valve repla-
cement. Baseline CRP was similar in patients with
moderate and severe AS who developed symptoms
(median 0.23 £ 0.25 and 0.33 = 0.39 me/dL) compared
with those who were asympromatic (0.21 = 0.29 and
0.57 + 0.70 mg/dL, P = .679 and .249, respectively). By
univariate analysis, CRP (P = .001), LVEF (P = .009), age
(P = .019), calcification (P = .016G), and LV mass index
(P = 028) were predictors of severe AS, By multivariate
analysis, CRP and LVEF were independent predictors of
severe AS (Table D).

Table IV presents a summary of the comparison
between the mpid progression group and slow progres-
sion group, Although clinical and echocardiographic dita
were similar, baseline CRP was significantly higher in the
rapid progression group than in the slow progression
group. By univariate and multivariate analysis, CRP was
the only independent predictor of rapid progression
(odds ratio 1.91, 95% C1 0.861-4.216, P = .024).

During foliow-up (mean 23 = 11 months), 33 deaths (23
cardizc deaths and 10 noncardiac deaths), 25 hospitaliza-
ton due to congestive hieart failure, and 13 aortic valve
replacements were documented. Kaplan-Meier survival
analysis showed that long-term survival as well as event-

56

Table IV. Comparison of boseline charocteristics of siudy
patients between the ropid progression group ond slow
progressian group

Rapid Slaw
progression ression
(n = 25) (n=22) P value
Age ly) 7519 7528 482
Male SEX, n (%) 2134} 7(32) 503
CRP [mg/dL) 056076 0192025 004
i 7 |28) 11 (50) 106
n (%)
Hyperlipidemia 7 (38) B {38 601
n (%]
Dicbetes 6 (24) 2{9 67
mellitus, n (%)
Smoking, n (%) & |24) 4(18) A
Totol cholesterol 189 239 175235 200
(mg/dL)
DL Cholesterol 133224 124=10 155
(mg/dl)
Stalins theropy, 4116 5(23) 549
n (8]
AVA [em? 1,08+ 0.40 1.02+0.37 309
Peak gorfic 3362087 301080 085
e i 4792239 38.52 208 079
presiure 9223, .52 20,
grodient
[mm Hg)
LVEF %) &53+111 646267 689
Severs 11 (44) 7132) 289
cgkificotion,
n (%)
AS Grade, n (%)
Mild 5(20) 29 265
Moderates 8 (32) 11 (50) 169
Severs 12 (48) 2141) A24

free survival was significantly lower in the high CRP group
than in the low CRP group (Figures 2 and 3).

Discussion

To the best of our knowledge, this is the first study
demonstrating that baseline CRP is an independent pre-
dictor of severe AS. In addition, serial echocardiographic
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Kaplon-Meier plots of all-cause deaths-Ffree survival curves showing o
significantly lower survival rate in the high-CRP group than in the low-
CRP group.

examination shows that CRP is associated with progres-
sion of AS. Furthermore, CRP is related to long-term
clinical outcome in patients with asympromatic AS,

Histologic findings of AS resemble the morphological
changes seen in atherosclerosis including calcification,
fibrosis, and lipid storage.'® Microscopically chronic
inflammation characierized by infiltration of T lympho-
cytes and macrophages and by accumulation of plasma
lipoproteins such as oxidized low-density lipoprotcin
and lipoprotein (a) is detected.'® Skowasch et al'”
reporied that CRP has been localized in the valve tissue
of boath calcific AS and degenerative aortic valve
bioprostheses, with a positive correlation between
serum CRP and valvular expression. Therefore, it is
possible that inflammation plays an important role
during the course of aontic valve sclerosis, calcification,
and stenosis, Also, it may be inconclusive whether
increased CRP is a cause or result of severe AS based on
the difference in CRP among patients with mild,
moderate, aud severe AS,

Aortic valve stenosls tends to progress overtime, and
the rate of progression varies in different padents.
Otto ¢t al'® suggested that AVA decreased by 0.10 to
0.12 cm?/y, and mean gradient increased by 3 to
10 mm Hg/y in patients with asymptomatic AS.
Whercas Kume et al reported that the degree of AS
progressed more rapidly in patients undergoing dialysis
with severe aortic valve calcification (AVA 0.17 em?/y,
maximum velocity 0.37 m/s per year, respectively) and
older than 80 years with mild to moderate AS (AVA
0.10 em?fy, maximum velocity 0.11 m/s per ycar,
respectively).'''* Moreover, Beppu et al'™ reported
the rapidity of progression of aortic stenosis in
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Figure 3
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Kaplon-Meier survival plols of event (cordioc death, noncardioc
death, hospitalizafion due lo cangestive heart foilurs, and cortic valve
replocement)-free survival curves showing o significandy lower
survival rale in the high-CRP group than in the low-CRP group.

paticnts with congenital bicuspid aortic valves (max-
imum pressure gradient 8 mm Hg/y). In this study,
CRF was significantly higher in the rapid progression
group than in the slow progression group. These
results were concordant with a previous study.
Sanchez et al'” reported that CRP is higher in patients
with rapid progression of AS, On the ather hand,
Novaro et al® reported that CRP was not associated
with progression of aoric sclerosis. Previous repons
suggested that aortic sclerosis and AS are considered
different stages in the continuum of calcific aortic
valve disease.*"** Therefore, CRP may not be asso-
ciated with cary stage of this contimimm but with
advanced stage of AS.

The relationship berween progression off AS and statin
therapy is still controversial. Previous studies have
suggested that cholesterol lowering by statin therapy
may have a salutary effect on the progression of AS, 2%
However, a recent mndomized study by Cowell et al®®
showed a negative result. [n the present study, statin
was prescribed in a small subset of patient and there
was no significant difference in statin use between the
mpid and slow progression group. Recent studies
consistently showed that starin did lower not only low-
density lipoprotein cholesterol but also CRP***!
Therefore, statin may be efficacious in patients with AS
with elevated CRP.

In our present study, long-term survival was signifi-
cantly lower in patients with AS with high CRP level.
Previous reports suggested that CRP might be a
cardiovascular risk marker in patients with [HD, stroke,
metabolic syndrome, and renal disease.>***?* Although




Asmpriezn Hooel Joutnal
Velume 156, Number 4

high CRP may represent the presence of comorbid
condition such as I'ID, CRP may be a useful parameter to
predict disease progression and prognosis in patients
with AS.

Study limitations
First, this is a retrospective analysis of a small number of
patients from a single center. Thus, the results need to be
confirmed by a large prospective multicenter study.
Second, although patients with known history of [HD
were exchuded, it is possible that occult coronary artery
" disease was related to the elevated CRP. Although
previous studies showed that coronary anery disease was
detected in 33% and 45% of patients with AS,*7
significant coronary artery disease was detected in <10%
of the severe AS at our hospital (data not shown).
Therefore, it is unlikely that coronafy artery disease
affects our results. Third, the percentage of females was
high in our study. 1t might be due to the exclusion of
patients with bicuspid valves and ischemic heant disease.
In fact, the percentage of males was higher than that of
females (male 69%, female 31%) among patients with
bicuspid valves and ischemic heart disease. However, we
did not observe any sex-specific differences in this study.

Conclusion

C-Reactive protein is associated with the severity and
progression of asymptomatic AS. [n addidon, CRP
predicts longterm clinical outcame in patients with AS.
These findings suggest that CRP muy have a pathogenic
role and prognostic impact in asymptomatic patients
with AS.
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