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[ Abstract] Objective To explore the clinical and electrocardiographic characteristics of patients with early repolarization syndrome
(ERS). Methods A retrospective analysis of 64 ERS patients admitted to Renmin Hospital of Wuhan University from January 2000 to
December 2018 is divided into ERS type 1/2(26 cases)and ERS type 3(38 cases) according to the lead position of early repolarization, and
grouped according to gender and age to compare the clinical characteristics of different ERS patients. Results  Of the 64 ERS patients, 55
cases(85.9% ) of them are males. Among children( age<18 years) ,the proportion of males is significantly lower than that of adults(50. 0% vs
91.1% ,P=0.01) ,the average age of onset is(14. 8+1.5) years, and the minimum age is 13 years. Among males and females, there is no
difference in age of symptom onset, syncope, atrial fibrillation, horizontal/descending ST segment elevation, heart rate, PR interval, QRS
duration, etc. The max J-wave amplitude in ERS type 3 patients is significantly higher than that in ERS type 1/2 patients (0.33£0. 19 vs
0.22+0.16,P=0.009) , and the proportion of patients with J-wave amplitude =0.2 mV is significantly higher than that in ERS type 1/2
patients (50. 0% vs 91. 1% ,P<0. 000 1). The logistic regression indicates that J-wave amplitude =0. 2 mV is a risk factor for patients with
ERS type 3 (OR 15.102,P=0.001). Conclusion ERS patients are predominantly male, but the ratio of male to female in children is
similar,and they are mainly teenagers. Sex hormones may play an important role in ERS, and ERS males and females have similar clinical
characteristics. In addition , patients with high J-wave amplitude may have a higher risk of developing malignant arrhythmias.
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LBFIE T I (QRS Pk LR DI 78 B4 ) TS Ik i =
0.1 mV fEid LBy JLH4E B ER BA Ryt —Fh R Pk
B AEAREP A BLARRBITE 1% ~24% , JELA B VEFIAE
RiEEh B 2 W, HF) 2008 4F, Haissaguerre 254! %
PR AR 2RO Bt 3 85 P B ER L) 8 35 s T
Tl ANRE B R TR, 7E AR ER 54 [H5E
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fi. (early repolarization syndrome, ERS) J&45 7 ER .(»
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WF5E ERS &3 09 llm R AL HL EIARIE, g ERS B 9%
BRI AES T
1 #RE5HZE
L1 FARMNEE—HEH

PEHCTF 2000 4E 1 A—2018 4E 12 A FaIUKEA
REBEGR ) ERS &3 66 4], ER . 8] 78 12 SR
O FL P IR B0 =2 A AR S5 T i (QRS YR AF
A0 B ) TS AR I =0. 1 mV'*® | ERS 12 Wi b5
2] ER O IR A OISR A s B &
HELL S BB R OB BT R HERR
ST Bedfrim 0 WUESE OB AT T | H A 5 35 L
(R PR FIRES S5 ) (BOODHER B B O %0 U 550 I
GER SR A AR R . ERS 43 R iEE (1 59) R i RE
(2 0) 0B + 7 BE S5 A i S 00 (3 ) BT KBk
TRHE ST Bedfrm e OO0 ) 24 55 100 ms 4b ST Bt
R < T 2 A MR 5 T8 ST Bedf e o - J i
45 100 ms b ST B BE > T 24 AR IR . 78
O H P A [) S B ) s o B 7K S BT R R L T A
ST Bedfrim P p HH TRk al R R ST Bedfim . JLEE
TESCHAFRI <18 & o WO R — Bl PR YERE : AR IS 1
) BR PERERE IR COESE) (R (AN E &R
RIBAERE <45 ZHPONEMERIEL ) 255 AEARLL
5 45 B 8 #% (implantable cardioverter defibrillator,
ICD ) ABLA SO R TET S5 A 2 f51) 28 5 PR fi PR R 2
HEBR 2L A 64 il .
1.2 OEBENE

JIFA WS AL LIRS TR R 5~10 min J517
AR WIS 7 NN N ES IR~ S AN N ES B G T PRI
R QRS JHEMER (P FER (PR (A3 QT Al 1A | T J%
IR TR 3 Tpeak-Tend interval , Tp-e | H9) , PA &%
W N aE Vs SBRSEAT I &, QTe [A] 3 i Bazett J7 ¥4
KAEAGE] & Tp-e [N, HEER T #4R1IE<0. 1 mV
13K
1.3 HiEsh

AWFFEGETT 3 MR I SPSS Ge it 26. 0 JltAs

(‘Statistical Product and Service Solutions, version 26. 0,
IBM 23w A 290, S5 ) o 248 i DL + bR ifE 22
7, il Shapiro-Wilk J7 VA X 1% 22 11 722 5 1) W B 4
ST A IR W T A5 1E 25 534 1 £ SR Ik S
FEA ¢ LB R4 T PO AL L3¢, X TR 1IE 2 0 A B 80 R
JH Mann-Whitney #5535 17 W 2H LL AL, 43 2 BERE LU
BOCE S H) 38 KBk Fisher A5 5K 56 FH T4 2
BORHA 22 5 K056 >R F P R B BB 1019 20 B 7 T AR
F=0.2 mV 5 J JEHRIE<0. 2 mV {923 H 3L ERS 3
TR OR J 95% CI 47355, R ATRL IEAF i L 1 531
FLC AR BAL AT 22 K 3R 2 R A 404 o A 2580 40
B4R HPRUNIAG 55, P<0. 05 WA BA GE 125 o
2 #R
2.1 ERS BEB)—RIGKREFE
ERS 5 64 7] (AL HLIE LK 1) X w4

1% (31.6+14.0) %, fe/INEIRAEIS 13 %, e KRR AF
W 64 2% Hoh I3 % 55 5] (85.9% ) , 15 ] (23. 4% ) &
BHARWEL, 03t 2B 26 ] (40.6% ), 7 1
(10.9% ) FEA O P ERSh (P8R ) , %20k 29 1] (45.3% ) ,
23 141 (35.9% ) 17 1CD AR, 5 (7. 8% ) ffi 11 2= Je
T, PeARIE =0. 2 mV (855 48 1 (75% ) , /K5 T
R ST Brds i 40 9] (62.5% ). ERS 1 A4 7
(10.9% ) ,ERS 2 71 19 f4i] (29.7% ) , ERS 3 7! 38 i
(59.4%) (W= 1),

| 1 1 ] 17 T 1 T 4 ] T il
LIS nEey A BN RS naE: ERERN SRR LRRLP
SN NN 1] I I ] I

E1 & EROEE

2.2 ERS 1 270 ERS 2 # 5 ERS 3 & |/5FR4EE EL 85

ERS 3 RUA M 19 % A e O 0 I OB,
HEBBXEBEVIMEIC, ¥ ERS 1 #H ERS 2 A5
5 ERS 3 BIFFT 0L, 5 ERS 1/2 BB F AL, ERS 3
R FMW ] T A E 20 B M (92.1% vs 76.9% , P =
0.142), H Z L4 & WK (52.6% vs 34.6% , P =
0.155) 5/ P B di (5.3% vs 19.2% ,P=0.11),
K PRI (179. 0+38.3 ) ms vs (166. 1£39.8)
ms,P=0.061]( W5£2), ERS 3 B iRk ] IR
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% T ERS 172 B (0.33£0.19 vs 0.22+
0.16,P=0.009) , [A]i} J PR 0E =0. 2 mV {9 5 A
BESHT ERS 1/2 BIHE & (92.1% vs 50.0% , P <
0.000 1) (L4 2 K 2), R ZHEBIHIER T3
PRIE=0.2 mV 28 I ERS 3 AU FERE N K (OR
11.667,P=0.001) , 7E 57 IEAE % HE B FLG 5, 3%
PRIE=0. 2 mV HRINJE K B ERS 3 AU fa 6 I R
(OR 15.102,P=0.001) ( lL.3 3) .

%1 ERS &5 AB IR R EHHE

W n=64
FIR () 31.6x14.0
F¥EIn(%) ] 55(85.9%)
FEL[n(%) ] 15(23.4% )
FER(n(%) ] 29(45.3%)
i n(% ) ] 7(10.9% )
HARER COMESE) [n( %) ] 2(32.8%)
ICD HEA S [n(% ) ] 23(35.9%)
B ZAABHHA I [n(% ) ] 12(18.8% )
FERT[n(%)] 5(7.8%)
FBEAGFHER (% ) ] 13(20.3%)
LR [ n(%) ] 26(40.6% )
ERS 1 B[ n(%)] 7(10.9% )
ERS 2 %[ n(%) ] 1(29.7%)

ERS 3 #I[n(%) ]
J RIS =0.2 mV[n(%) ]
IR/ R AR ST BiRm [n( % ) ]

38(59.4%)
48(75.0% )
40(62.5% )

(Y min) 65.5+14. 1
PCII) (ms) 91.9+22.5
PRI ) (ms) 173.7+39. 1
QT(Vs) (ms) 382.0+35. 6
QTe(Vs) (ms) 394.1+26. 1
QRS(V;) (ms) 92.7+14.9
Tp-e(Vs) (ms) 85.5+14.8
Tp-e/QT(Vs) 0.226+0. 040

2.3 ERS ZERMENZERILER

SR L, 5 1 SR ) TR S 2 R M R
(27.3%vs 0% ,P=0.101) , #%6 / QTe [a]3[ (391. 8+
26.0)ms vs (407.8+23.6)ms,P=0.09 ], KIFHEL .=
BR B KF BT R ST Bedh i 0 %6 PR RN
QRS AT BREFE S M M R 22 5 (W3R 4) .
2.4 ERS BEHPILEFMRAZERILR

SILEA L, AP T T RIS =0.2 mV [t
%575 (78.6% vs 50.0% ,P=0.099) Fl%5 %6 /) QTe

[ [ (391.9+23.4) ms vs (409.6+38.6) ms, P =
0.071 ], WA H M H R E S TILE (9. 1% vs
50.0% ,P=0.01), ﬁﬁﬁiikﬂlﬂ%;ﬁthfﬂﬁ%ﬁ?%%
(7.1% vs 37.5% ,P=0.036) , #JK . Fitid Ik Fak
TR ST Bedf s 0% PR ltﬂ,ﬁﬁ?ﬁl QRS U Hf B PR 45
TEMAFILE P R W2ZER(WERS) .
3 iTig

ARMWFFE T ERS B35 192 R AR R (31,6 +
14.0) % , i B¢ 5 85.9% , BEA:WFSE W, ERS
FHH B YR 74.1% ~92. 0% , -1 & R 4F I8 30~42
12O AHIE ST 5 L A5 R 4 0 A Y 5 22 A
5o HFEILE S, BEL & 50% |, & E KT A 5
PEHA](91. 1% ) . 7E Voskoboinik 25" ERS ) 3y
WFoe, L B E T BHERFEL) 5 50% , McCorquodale
VO SY BORTE T IAERY 7.3 29 77 ) ER b,
BYEL 5 47% . Sager 25 BT AR 7E 8~12 B Y
121 il ER 35, L) 59% , i e 21~25 % 11
123 {5 ER &, B2 &7 72% |, [F]BF BRI 98 & 30,
8 ~12 %y JL 2 1 I M 4 vk B ER EL 51 AH
(16% vs 18% ) HTE 21~25 % [y v, 55 h Bt
ER i) i 2 1 T 2otk (25% vs 9% ) o Brugada ZR5AIE
( Brugada syndrome, BrS) 5 ERS 20 Ji%, J ¢ 2561, A1
ZAIZ AL, BrS LU M E 0 2, It — I ZS 240 By
RIUAE 262 fF- 4 4E Y R (12. 1+5.5) 2 (1) BrS 3%
o MG Z) Y 53.8% 1 L FIRBFS R R PRI &
Al fig 5 ER/ERS JLE A 9 M5 25 54 %, ERS
(A9 B A BRATL A 1 A 58 4 B, (0 3 £ 19 E 4 S 4
2 ARG AR 0 P EE O AMIEE S HLASE 1 AF RS
FEI R T A B S (R 03D, S R Y R A0
R ERBUN ) it DAMER O NIRAEE LM 1,
I, P RE R A Y R ) 3 B ML R
I L\IK,ATP%H INd%m%%li'DWﬁl‘ﬂﬁﬂ%%@@ﬂ?ﬂ%gﬂg
I RO AMEE, B e A LR 1,8, 6]
I I Y8 25 AT 4 R T, G G B 225K R EE AE T Junttila
S OURIE G e B, A6 ER (9 P H SR R KPR TG
ER 095 M B T 5, S nT S s 1, RN T BT, B
Lo FRLTTE , T30 00 PRSI IR [ 255 B P 456 B2 TR G, 3 1T 7
BT BRI ST Brdam ' . T IR M KT
FUGETH e, s E T abLLULm—FﬁlJE'FﬁﬁJU\ ER/
ERS B P Ll g 1, midE LR TP =S

FEEEF I, L B E B F 4R R (14. 8+
1.5) % /MBI A 13 %, 3% 5 BrS i AR [R], BrS L
HAEH P ARK 0 HR IR A T, e
W ETF BrS AyHRIE % 3 7 LE B H AR 2 % |
2 % M8 %, Probst % ST s BiS JLE B EH A
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76.7% (23/30) 4E ik <12 %, Chockalingam %™ 48 1 M, X W AT AE S ER A9MRAKHIMEA 3¢, ER 7£.0
1633 {5 BiS JLE B H P H AP AR Ry 4.8 20 BRAE RENEAES/ECHRE LB, /M LE S LR
ERS M SEE AR —, JLFRAFR <12 2/ FIWE R, 4512 W ERS AR A E (RPAE B0 AR 5C
ILEBFT . X8 ERS AR SRS R,

%2 ERS1/2 B 5 ERS 3 2|5 R4EFAHE L 5

FKIG L 247 P B AR AER J B L wRITIE T ERIE=0.2 mV
il ] P n( %
” () P ] [n(%)] [n(%)] [n(%)] [n(%)] [n(%)] HREE(mV) [n(%)]
ERS 172 #1(n=26) 31.1£12.9 20(76.9% ) 5(19.2%) 9(34.6%) 5(19.2%) 5(19.2%) 8(30.8% ) 0.22+0.16 13(50.0% )

ERS3 #I(n=38) 31.9x14.9 35(92.1% ) 10(26.3% ) 20(52.6% ) 8(20.1%) 2(5.3% ) 18(47.4% ) 0.33+0.19 35(92.1%)

P 0.901 0. 142 0.511 0.155 0.859 0.110 0. 184 0. 009 <0.001
P/ TR g P PR T(V, Te(V RS(Vy)  Tp-e(V,
ey VS TANE: (R (1) (1) QT(Vs) QTe(Vs)  QRS(Vy)  Tp-e(Vs) Tpe/QT(V,)

ST Bt n(%)]  (¥X/min) (ms) (ms) (ms) (ms) (ms) (ms)
ERS 172 #1(n=26) 15(57.7% ) 68.2+15.8  91.5+20.5 166.1+39.8 378.0+37.7 393.0+30.8 91.5+12.4 86.3+16.0 0.230+0.046

ERS3 #I(n=38) 25(65.8%) 63.7+£12.6  92.1+24.1 179.0+38.3 384.8+34.4 394.9+22.5 93.6x16.5 85.0+14.2 0.223+0.037

P 0.551 0.207 0.734 0. 061 0. 462 0.789 0.595 0.730 0.533
A B
P=0.
0.6 0.009
g 100 o
= s = J BRI <02 mV
E 044 _ = ¥ = R =02 mV
i Y|
:l% i 60—
- =
K 0.2+ % 40
I =
0.33+0.19 0.22+0.16 E 20
0.0 T 1 0-
ERS 371 ERS 1/27%) ERS 3%  ERS 1/2%!
E 2 ERS 1/2 B0 ERS 3 B EEF X JEIRIER J iEHRIE=0.2 mV L6 Eb 8
#£3 JiEiRIE=0.2 mV 5 ERS 3 2B E A5
J PRI =0.2 mV P
OR(95% CI) 11. 667 (2. 855 ~47.670) 0. 001
BE OR* (95% CI) 15.102(3. 159 ~72.201) 0. 001

e " RRRIEMER] AR
F4 BEMLE ERS IfEREFELE
P51 RS () FWE (%)) BW[a(%)] BEEREER[a(%)] B[ a(%)] LFE (%) ] T EFER=0.2 mV[n(%) ]

B (n=55) 31.2+12.9 15(27.3% ) 24(43.6% ) 10(18.2% ) 5(9.1% ) 23(41.8% ) 43(78.2% )
ZPE(n=9) 34.0+20.0 0(0% ) 5(55.6% ) 3(33.3%) 2(22.2% ) 3(33.3%) 5(55.6% )
P 0. 887 0. 101 0.723 0.373 0. 253 0.728 0. 196
N2 B IR 5 U Vs S 5 Tp-e Vs
g P/ TRESTE L PO PROD QUOV) QRe(V) ORS(V) TV
fimn(%) ] (¥X/min) (ms) (ms) (ms) (ms) (ms) (ms)

B (n=55) 34(61.8% ) 65.5+14.6  92.9+22.6 174.0+37.7 380.1+35.1 391.8+26.0 93.2+15.4 85.6x14.7 0.227+0. 041
LM (n=9) 6(66.7% ) 65.6+10.8 86.0+22.4 171.8%49.6 393.2+39.1 407.8+23.6 90.2x11.6 85.0+16.6 0.216+0.037
P 1. 000 0. 995 0. 301 0. 473 0.311 0. 090 0. 587 0. 887 0. 494

WA 7 41(10.9% )ERS BEAIHHEL m T f8H FEIGL M EUEE b B B ER 0 i 2 s
LSl ABED B K A2 (1% ~2% ) o Hwang 26Ty SEARE™ 5 $278 ER B0 55 7 % 2 19 5 Jdbk . i
WFoE A 15% 1 ERS B # 4 IE 5B, Kamakura Z51°7 ) Na® Ka® .Ca® 3838 1Y E50s 5L K 2245 (SCNI0A . KCNJ8 Hil
5 ERS SO EREE & 22% . IR A5 CACNAIC %5) ©FF ERS A hpl kM, ik 46 2 1-3d 16
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[F) 5 T 03 R By, IR AT BE 200 Dy B AR SR
AR A, Ty BRI T X S B P AR P 58
AR AT BB ER B P DB A R e T A
[ BEPR 2SR . ST R BLILTE ERS (3% rh 5 i
KA R E R TN IEEH I ROR WARSCHGE . A
FEA s WS PEAL DA G, — I A0 M s o i

IPESEAS: (OR 1.88) , P B 5 3000 28 B AN B
RR (W) 39 4 25 A0 Ak, i BRI R I BE 52, 5t B R-
on-T FETM KA 25 3 0 2= Wi gh, 78 ERS 838 o H
OVEER s SEH h - K- TA BTLLE
A TP R ) B R AR R AT RE TR LB 5 R A
RN X HREVRIE— T

£S5 JLEFMMA ERS IFRFFIELLE

AR B FKIE L P AL FAEIR s i Lot g 1 R iR =
(%) [n(%)] [n(%)] [n(%)] [n(%)] [n(%)] [(n(%)]  0.2mV[n(%)]
BRAE (n=56) 34.2+13.2  S1(91.1%) 14(25.0%) 25(44.6%)  11(19.6%) 4(7.1%) 25(44.6%)  44(78.6%)
L7 (n=8) 14.8+1.5 4(50.0%)  1(12.5%)  4(50.0%)  2(25.0%) 3(37.5%)  1(12.5%) 4(50.0% )
P <0. 001 0.010 0. 668 1.000 0. 660 0.036 0.128 0. 099
K/ T AR ST B P PCI) PRCI) QT(V,) QTe(V,)  QRS(Vy)  Tp-e(Vy) Tp-e/QT(YV,)
faEln(%) ] (¥K/min) (ms) (ms) (ms) (ms) (ms) (ms)
BAE(n=56) 34(60.7% ) 65.2+14.0 93.6+25.3 175.3+40.5 381.1£34.5 391.9+23.4 93.0+14.9 86.4x15.0 0.228=0.041
JL# (n=8) 6(75.0% ) 68.0+15.1 80.0+5.3 162.1+27.4 388.4+44.8 409.6+38.6 91.1+15.9 79.3%12.7 0.210+0.029
P 0. 669 0. 260 0. 100 0.591 0.591 0.071 0.943 0.178 0.275

AB5E &I ERS Hirh 23. 4% A 58005 8, b B
A S0 s LA [l & T M (27.3% vs 0.0% , P =
0.101) ,BRFER G A 2% ~35% ERS 85 A Z L, H
TeXFAE ERS (B A o AE v 3 022 S =
AT RIS R SRR AT B 0% PR (]
FIT QRS IR ERS FRATAE T3 M R4 P v 2 R DLt 22 5 3
/NTE ERS B35 h B R 5 oA ALY I RAFAE, X5
BrS BE AR, 7E BrS HE A I PRAFAEAE 55 M A P
A B2ER . SHMWML, a2 Kk g
Y9 1 7Y Brugada (> [ R/ AR e RIS 2 v
R R AERY QRS SR

Antzelevitch 25 ERS 43 3 Fhi2 %  ERS 3 #
HT U B R + T RE 2 ERS g fE R i — A,
HEHRBNEFEVIMEE, 5 ERS 172 BIAH I, ERS 3
AU TP T R AR T PRI (0. 33+0. 19 vs 0. 22+
0.16,P=0.009) , [AIAF J PRI =0.2 mV [y L] 5 £
(92.1% vs 50.0% ,P<0.000 1), £ 38 & [7] I 43 #7
B, PEPENE =0.2 mV 28 E B P ERS 3 115
2 (OR 15.102,95% CI 3. 159~72.201,P=0.001) .
EH I RGBS R — 8 75— T 41 f4] ERS
BERIWEIE T, R U KR R T R D
FTAREAEMEE P, Roten % [ 5# 7 388 ] ER
S I Y B R R T BRI 2 e T
FER B RS o A — T2 BE U5 I (] > 30 4F i) i B 4
FgErh, TRE T U HRIR =0. 2 mV {5 2550 fi g 0 U
BET(OR 2.98) B to HEARHHESET AU (OR 2.92)
Wu S5 2 25 R [ RR S T BE ) P PRI =0.2 mV

¥R E IR T (OR 1.54) LR PESET: (OR
2.98) Bl EERHAET XU (OR 3.02) , [A]A .4 F
FEHEH T PN =0. 2 mV HRE IO EPESE T KU
HHE 4l S RE e ) PRI R T = i AU . b
SCHTIR, BT AR 0 PN REEAT T8 W 8 1) B A H Ao
1 AHDIE , 8000 2 BE Y F R B0 B B, 76O FL T R
Bk J TR T AR SR B TSR Y 5 RE Y L R AR
JE, [RIEE AN T st G b s Bl 25 5 W g B 348 i, 3 B
Gy KA 2 ARATIR , T R A DR

25 LTk JERS B R DA & A L b Bk
Stk e FIAR Y, B AT AR F MR #E ERS
Al RE R EE SR ERS 15 2otk B E A AL B I
PRARE A5 AR T e i R AR 3 AT RE AT B e A A RO
AR H AU
4 RESRE

AHIGE A INEAS AN BRI ST, 38/ NRREAS 5] R
PRI A5 R A AR RS, 77 S A i 1 B9 ORI S I S 2
o TP ERBNAEMEARL, WFFE A S A W A 0
1 &84k, AT BV i . ERS 52 i (G IR 25 %
FL[E] A, AEAAIEST o3k PR R 5 e UAH AT

£ % Wt
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