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Abstract

Objective: To summarize the characteristics of arrhythmia with the relevant factors affecting its prognosis in patients of
apical hypertrophic cardiomyopathy (AHCM).

Methods: A total 283 AHCM patients with echocardiography or cardiac magnetic resonance (CMR) confirmed diagnosis
in our hospital from 2005-01 to 2012-08 were summarized. The patients were divided into 2 groups: With arrhythmia group,
n=103 and Without arrhythmia group, n=180. The endpoint event was followed-up by clinical and telephone visits in both
groups and the relevant risk factors affecting AHCM prognosis were investigated by Cox regression analysis.

Results: There were 269 patients finished the follow-up investigation, 98 in With arrhythmia group, 171 in Without
arrhythmia group, and the death rate was 4.08% vs 1.17%, the occurrence of endpoint event was 18.37% vs 5.58%
respectively. Cox regression analysis indicated that age (HR=23.051, 95% CI 1.08-1.068, P<0.005), left atrial diameter
(HR=4.113, 95%CI 1.002-1.119, P=0.043) and NT-proBNP (HR= 18.653, 95% CI 3.433-26.650, P<0.005) were the
independent risk factors affecting prognosis in AHCM patients.

Conclusion: Arrhythmia is one of the common presentations of AHCM, it does not have much impact on survival, while
it may cause ventricular fibrillation and increase the occurrence of cardiovascular events.

Key words Apical hypertrophic cardiomyopathy; Arrhythmia; NT-proBNP; Prognosis
(Chinese Circulation Journal, 2015,30:525.)

YEZ 7100037 Abaeii, hEESREER dUTREERE R OMER L BN MERER jdomisiahO
TE& I B EREM L FEMNFIEORAALEELONUES Email : fuwailuo@126.com  1E@IRMEE : FoiEE Email: gshfw@sina.com
RIS R54 SCHRARIES : A SCRE4i5:1000-3614 (2015 ) 06-0525-04  doi:10.3969/j.issn.1000-3614.2015.06.004



¥ & 1% % 4t &

526 I EE S 2015 4F 6 H 5 30 % 5 6 (255 204 1] ) Chinese Circulation Journal , June,2015,Vol. 30 No.6 ( Serial No.204 )

DARMEJERLG WL (AHCM ) 1B 8 JEJE AL L
S5 1 — Fh I A, B BL B Sakamoto 25 " T 1976 4R
i, AR AEXS FR L A0 WUIE R . 1979 4
Yamaguchi 25 ' & 3% T %0k B4R A, IR sk
AHCM, JeBlZEAEAN R [ 58 S AT A 41

AR, BEAE AR BOR AR BE L FIXE AHCM
NG, HIZWi Rk s . B ORI
JEERYC UG J R AR T T 9T 2 AR R e O i BTk
A5, REEARHSC T D AR B RN 28 R 30U B 50
DU, AT AHCM SB35 1Y O 2R A s B X
TS SR T 204

1 AR

IR 4. # 8 Ak 2005-01 & 2012-08 1EFK
B A B F A TP 2R 7R 0 B RURD (B8 )0 I e A 15
(CMR) #ii2°7 AHCM () 35 283 7], B4k 221 £
(78.09% ), 2tk 62 5( 21.91% ); 4E#4(57.19 + 11.04 )
%o i BREABEE AT 12 SRR RS A, H
H67 B [FINT T sh A ORI A . 283 Bl E AT
OERE 103 7] (BIOFRREA )  AGIHOHK
B 180 Bl (CARBIFLHRE A ). 103 FlEFHOHK
wWEAT, SO (0% <50 IR /min, [FIEE
FEAHRPEEAR ) / B 6 B ( 2.12% ) ; —EHE
& B 1611 0.35% ) 5 [BIER % B 2 4% S BH 2
B 0.71% ) ; =& &A% B 1 61 0.35% ) 5 fF
OB 1 OB 42 4] (14.84% ) 5 Bk
HICAE 1 R s 0 Bhad 3 31 41( 10.95% ), FEk
PEE BRI 3 6 (1.06% ), == 1 A Yk 46
CZ MR ZAE > 6 K /min 38 30 ¥K /h) 15 fi
(5.3% ) ; A48tk oahiddE o ] (3.18% ) ;
DS 1) (0.35% ). 283 BlEHE T, 6 B JCIE
R, DL HL BRI 5 k2 s A LU | O 5
S kEEZ, WEREE N2 K, RERERK
Hl ik 30 4E

I PR GERMREAR 25 RIS 28 M 75 0 Bl 1B R
(5% ) CMR MHHiZWr A AHCM %, ZBEARANKLFE
J& VI RS AGEABEIY . 1 558 B AN A 5 2R
£, W HERAMBULAE, S5 I00F B, S ThEE.
MAE . ks, BRI 208 . N oRom B B AM AR5
(NT-proBNP ), OLEE . w8 C . KRN
-1 A e OB R AL X LR
CMR %5t

K 5 vk ER M Bz Wiks . R0 3
Bl A M EIAR o dr: ok 36 B GE 28 W] 19 Vivid7
dimension FFEIZWIL, & FLZ Bl &8 70 s KT
BIHER . HHUB S FEPR LG 200 E /P IR A Al
JEfe, O ERER, A0S, R
O IUREE . #E A DS 2 WibR v . O SRR E
SR SRy BR T 2 o0 38 LSk KoK DA L AR 4 0 L
RS, FE PN M JCSE— R 2 bR o, 5l dE P
SPAT T —H AHCM B35, HoG RO VIR EE Y
16~38 mm, FJ 20 mm, ZHFFENNE AL
HEJE = 16 mm H]i2 KA AHCM,

CMR FHE 54387 KA 1.5 T 8 S 0E LR iz
I (Avanto, FEETVG]F2H ), XFHEE T O
CMR g, XF CMR 2B RIEERIARE, Suzuki
LW PUF ik DK D EREERE = 15 mm,
DRI R RE R/ L R RE R = 1.3 |
AZWLC UIEJE 5 T2 W SRR RN R 28 200 % A il
CMR A4 2 DR D ERERE = 15 mm, 4R
b RE SRR / R JEC TR RE R = 1.3 MR 5 BEJE
BT R RE R = 1.3,

IG5 5 R 2007 45 9 [ Al A I B S5 7l
b7 46 7 b v . BIH [E R = 5.18 mmol/L A 3 &,
I %% B 1 25 (1 RE [ BE = 3.37 mmol/L N H &, &
N HAEFEEE < 1.04 mmol/L N FFEAK, il
= JiE = 1.7 mmol/L M E; P

Bl 7k S B U2 a5 T A BB Y F 9T
HI N2 arERET, B 6 AN A VT 1 IR, DT A
OJFEERET . AR EEESET: . O AR (AU
PEED R E RS . O IR AR . R sh ik
BTN AT AR FHERE ).

Gt : A T2 1E SPSS 16.0 BT
HATEIT T, IESAARTF R TR, RIS = A5
WEZ R, WL BB R ¢ A6 565 11507kt
KHRFIR, WREARM LA x> K% KA Cox
b B8] JXURS: [ A A 4 7 B R R RN 2 TR R 4B DA
P<0.05 HESFAFRITFE XL

2 #£R

P2 — et B S I R BTk LR (1) 5
ALK AN, &0/ Kw AT
PO B e = R K AR L i LK K
NT-proBNP ., Zi.s i K/, RN R -1 KF



¥ & 1% 3% 4 &

R EEFR A 2015 4F 6 A 5 30 % 5 6 WICEER 204 ] ) Chinese Circulation Journal, June,2015,Vol. 30 No.6 ( Serial No.204 ) 527

B (P<0.05); MALZ 4RI | RERE, AIF
e I BB PR B L i R R 0 . WAL I 21 8
PR o 280 3 I 53 2053 B AT O LR BE
ERETG ¢ 5 X (P>0.05 ),

4 — 5N R I R R L8 x5 )
EHUELEE TEHUEREAR

— (n=103) (n=180) P

—BER
FE (%) 60.68+11.62 56.19+10.22  0.201
BB (%)] 73 (70.87) 148 (82.22)  0.012
REIEH (kg/m’) 25.52 +3.59 26.13+3.27  0.317
HEERSS [ B (%)] 23 (22.33) 34 (18.89) 0.821
S MmER [ 6 (%)) 57 (55.34) 79 (43.89) 0.204

£ E
HPEEEE (mmol/L) 438+1.07 464+£106  0.764
K2 s % ERBEEE (mmol/L) 2.45+0.82 262+073  0.220
SHEE BRBERE (mmol/L) 1.14£0.31 1.13+0.33 0578
Hith =8 (mmol/L) 1.51+0.82 1.89+142  0.021

PRER (mmol/L) 333.70+£104.12 348.35+111.60 0.620

MmALEF (mmol/L) 1.91+0.11 1.90+0.09  0.006
BEBLLE (umol/L) 16.75 + 6.66 15.99 +5.82 0.599
ZRE M 4E (mmol/L) 572 +3.32 5.42+1.32 0.130
=8 C RNEH (mg/L) 3.00+3.45 247+2.96  0.088
LM EAD (%) 6.15+1.10 5.82+0.83 0.207
KAEE -1 (pmol/L) 1.05+0.91 0.73+0.61 0.001
logNT—proBNP (pg/ml) 2.95+0.29 2.76+£0.23  0.011
BELOHERE
ELERIGRE (mm) 39.24 +6.63 36.71+4.85  0.006
L ESFRK ARG (mm)  48.27+£4.43 47.68+4.28 0.502
ELESMAE (%) 65.71+6.09 66.54 +6.51 0.586
(NREROHUZE (mm) 18.34 +4.49 17.72+3.40  0.084

3 :NT-proBNP N i B FUF$HAK R

Bl 5 2 05 3 1R & A R I T il 26 B 2269
B AHCM F& 35 6% o 28 77 BE U5, ~F 23 B 5 15} 18]
(3.68 £2.30) 4F, HoHIFLFERFA 98 fil, ~
IR A 171 6. BEVIP A IO R 4l
A 4] (4.08% ) BFICT:, HAPLEHEIET 1
B, B JEPESET: 3 655 8 B AE By A A] IR0 3
W FAERE, 3 R T B Bk AR AR PR, A
2 RO WU AEA T R sh kA A6 97, 1 4 DR
FEBEIRIT s BT RS F AL E N 1837% . A
IR EAE 2 6] (1.17% ) BEET, 4
SIBE T R0 G S B 0RE , AT 4 B4 T 28 i etk B ik
I ANIEIT CHrp 3 0200, 1 0O UL ),
2 {5 Bt 15 19 16 DL B A O B B, 2 B
Bl 17 300 1) DR g 30 P B s B S R A A
%ﬁS%%DA%DE%M@%TA#DE%ﬁ
HAEFMRER1HFEN408% vs 0%, 344N
12%M®m234%,5@j§ﬂ3?%m292%,6
AE K 18.37 % vs 5.85% . Kaplan—-Meier i J5 iy 2k
FIULE 1, B2 Fiws.

100 m%
-

S
ﬁ 8or —_— A#m¢s€ 4A(n=98 )
H HLEKEA(n=171)
/[ 1 1 1 1 1
0 2 4 6 8 10
FEim ) £ )

DRIEER AR RER Kaplan-Meier B £ FH £ E

80+

e & TR INRIRE A (n=98 )

s REFFLEREE(n=171)
<
1H
&
e
i
‘oz
%

10
DRIEERLLAE B E R Kaplan-Meier FilE 4 S B4k &

£

20 AHCM G0 AVR E BB MM ZH R
AT (R 2): X AHCM A FH- O AR H B FT RERY 52
M PRI AT Cox EU 91 IXUSS: [B1 AR TR Z2 (R 28 o047 A B
WS 25U R IE AR RN NT—proBNP & 75 A 7
SER R R, HXS L >1, BIFEEAERE . 220
P K. NT-proBNP /K¥FHE, BETEAR.

g 2L REEROIRA O EAEBETRNSEER

Cox B35 #r

T2 ENEE® KB EE 95% {5 X [8] P&
F#R 0.047 23.051 1.028~1.068 <0.005
BRI RERN 0.057 4.113 1.002~1.119 0.043
logNT-proBNP 2.258 18.653 3.433~26.650 <0.005

o GEIETRIR

R

AHCM J2 JE JEE Y00 UL A 420 UL B — ez 7Y
RIFVATME R o RO ABER S RE S, A IR
JERL LG Y 13%~25% o VG )5 NBE KR SRR N
3% ~11% . 4 H A K BRSE SCHRRGE , AHCM B3



¥ & 1 3% 4 &

528 I EE S 2015 4F 6 H 5 30 % 5 6 (255 204 1] ) Chinese Circulation Journal , June,2015,Vol. 30 No.6 ( Serial No.204 )

FUEAT ™, Eriksson 55 ™ X6 105 BIFG )y BRI AL,
HAPEHAERY R (46.1£15.1) &, 4ERAERN 0.1%, &
SUEERLONIRAAEIET 2K (14% ), 15 AN
95% . ZRHA B/ IMNIBMFFR R EFRILSEM AHCM
BERERE H 22, AR50 HR 28% .

Heih ik, EWFSCEk 22kl 78T
AHCM Y, A & TIRZASHGE P 2R R
AHCM MIGIRRILZHE, IWICRER BT T D) e
fb. 1B aE . DR BRI AR
TR, AE 283 B AHCM HEH, 103 §41]( 36.4% )
BEAIOARRE, Kb EEoFRERE 20,
XA DA R H H S ARG IR O AR R 4R AHCM
B IRFE S b R, B M. i HLEF
NT-proBNP ., KN B2 Kb 55 S 260 D K B8
A IR R LB, XS BEAEO R ER S oY
R ER R R AR MY, AR EH O R
PEWIRGUSCAE 15 ), ARFREebE ko shid i o f, O
EWish 1 5], H 2 ik A0 IR # R Eg
BT B OERE BT M AR S ARG
AR EHITHEZES, BRI OARE Y
WA AR 20 IR 7 FE A S ) T O O R R
BEAAE FRfEE, WIS T O R E XA A7 TS 1
s, HEHR25Y) LA aa T e — P

REAER Y Z 45 h O i DB SR |, (HACR
FEAH) AHCM fE 356 IO 0 e a5 S T e ket
AR DL, A ARG E . A5 XT 283 i
AHCM B35 BEAT T B 40 0 I PR W ek e 4 5 A, 1) il
i 269 B, T TG oM. BEVIREE, &
JEOHERFE A OEFEE R ESR N 1837% ., Cox I
XU [T AR A T 22 LR 3 R B, AR IS . 2.0
B B e A2 K /INF BNP J& TS il a7 f B R &,
B EE >1, BIBEE I K. A0 BY K. 3k
NT-proBNP Ft&, BEWEAR . BRI IRERY,
AHCM BHZH I ICIER, mThaE., SR8
KIE, CHRZmMBUS B RORE: &, k. o
P A 2 PR AR R AR R A I R
XPBET 45 Jryits ™ E 52, HG IO R AR
it 7 H () 25 e A 2R B 3 15 (6 ARRf D S5 1 R AR
5 18.37% vs 5.85% ), “HEFATE RN R THK
SR, AN AHCM B AMEZOCTH AR, B
FHA ARG AAL R, LU a5 .

AWFFELE RSN, AHCM &3O R AL,
DL MO R W R L, A I ORI XTI
SR i A, HAT AE RS IR DRI

AHCM BB TG A R AR I R AR
AN, AR ZE0 PEETE AR R/NALALE NT-proBNP 2
AHCM I DA TR A RS SER R 65
DHRFEXT AHCM UG A R R R ARG —E 50

SR, ARG BB, H
A BHEBEBE R, SRR R BT IEAR XL
H, 75, MBI AN, RIS
A=, —SEFE R E IR TR AR
fr s AATURA A SIBRB AR 00T, L, AT
XU 2R B A R HAT —E R R . AR AERE XS
4 AHCM B H IR 128, SUmA = Ab .,
M5 8 BAARERME . 5350t TAFTE A L 1] %
i KBTI AT R, R B IR 451800 T B ORREAR
KA RETT R ATHEVE DT AR — IS

S 3k

1 Sakamoto T, Tei C, Murayama M, et al. Giant T wave inversion as a
manifestation of asymmetrical apical hypertrophy (AAH) of the left
ventricle. Echocardiographic and ultrasono—cardiotomographic study.
Jpn Heart J, 1976, 17: 611-629.

[2] Yamaguchi H, Ishimura T, Nishiyama S, et al. Hypertrophic
nonobstructive cardiomyopathy with giant negative T waves (apical
hypertrophy): ventriculographic and echocardiographic features in 30
patients. Am J Cardiol, 1979, 44: 401-412.

(3] sRATH AREEAR, SRR . ORISR U Ao FL PR AR 5
BT PRI KR 22257 | 2004, 2: 784-785.

[4] Suzuki J, Shimamoto R, Nishikawa J, et al. Morphological onset and
early diagnosis in apical hypertrophic cardiomyopathy: a long term
analysis with nuclear magnetic resonance imaging. J Am Coll Cardiol,
1999, 33: 1750.

(5] AL S Bt R e e b ey, P R B S

[6] Kitaoka H, Doi Y, Casey SA, et al. Comparison of prevalence of apical
hypertrophic cardiomyopathy in Japan and the United States. Am J
Cardiol, 2003, 92: 1183-1186.

[7] Sakamoto T. Apical hypertrophic cardiomyopathy(apical hypertrophy):
an overview. J Cardiol, 2001, 37(Suppl 1): 161-178.

[8] Eriksson MJ, Sonnenberg B, Woo A, et al. Long—term outcome in
patients with apical hypertrophic cardiomyopathy. J Am Coll Cardiol,
2002, 39: 638-645.

[9] Sakamoto T, Suzuki J. apical apical hypertrophic cardiomyopathy.
Nihon Rinsho, 2000, 58: 93-101.

[10] XAk, dpadsih , FREEE, 45 . S B AL 2 S AR R 3l
JoR AR IR Lo RN S Co UL AG: 1 b SEAEL . PP R ER 2R A
2013, 28: 417-421.

(11 RN, Wed , BRSCA: | 4% a0 B Bl JE 2 3% N- R
I B B HAARIE R LR . P IEEIRZRTE | 2014, 29: 444-447.

[12]  Chung T, Yiannikas J, Freedman SB, et al. Unusual Features of apical
hypertrophic cardiomyopathy. Am J Cardiol, 2010, 105: 879-883.

[13]  Klarich KW, Attenhofer Jost CH, Binder J, et al. Risk of Death
in Long-Term Follow-Up of Patients With Apical Hypertrophic
Cardiomyopathy. Am J Cardiol, 2013, 15, 111: 1784-1791.

(Wi H 11:2015-01-13 )
(4. F5E0)



