CN 43-1262/R " & Sl ik difb 244 & 2022 4F55 30 455 8 691

ARICHIH: Do, R, R B S MR YE RL T +SV4 H1 SD+SV4 % R4 I 280 = B RS 8 [T ]
o E Sk L2, 2022, 30(8) : 691-698. DOI: 10.20039/j. cnki. 1007-3949. 2022. 08. 007.

[SZEHS] 1007-3949 (2022 )30-08-0691-08 - R -

Hrivy O rL B S Wiksif RL T +SV4 H1 SD+SV4 X i ik & 31
Je b B 2 Wi fi

5o, HEWW, g
(1. AMXFEFHRE *"I*/}RE”—}’:F?E LA RN T 21500052, 7lw~)é17i'%§zﬂ"‘“l’ELEF%#]%%%JI%/’Eﬁ%ﬁ? 214000
T KB Ak 53 E RS AR, ST 2R E R0 T 215000)

.

[X@iR] ceBALWAFE, FHhE; ASERE

(& ZE] [BH] WEHes L BL W47 RL T +SV4 . SD+SV4 2 FE R T H o EAH A ENE(LVH) #
LW B 13 RS B B B AR AR AR S F R AR RS B A T & EA S LVH #9006 R, [FiE] A
A BB BT £ EREFRE(LVMLD) AR, Lﬂwﬁirimm/i&%ﬁmm&, IF % e 4E TR B 280 #1, A
P EAF LVH B4 04 #I(LVH )  ACEEFEH 186 Al (ASFEFM), AFLE 12 FHCELH, 4
B BAR o b, B 5 BT AR AE 6 2K TARSAE W 4 (ROC) , Y3k ROC o v 45 F v A2 ( AUL) L AR R W AR R
BE A, 547 RL 1 +SV4 SD+SV4 B R824 B A7 A 698 b, 47 LVH AR/ 5t & e & & % 4-5F LVH #9%
WAL, [ZR] EACEEFEF RLIE I 846 R AZEFFRM LVH 49 B F2—(AUC=0.63,P<0.01),
P FIRAR S AR BT LVH 698F 2 % ,RL T +SV4 47£ (AUC=0. 64,P<0.01) 89 ZHE A 50% , % 5+ A T1% ; Be
stF 27 RL 1 +SV4 £ 87 LVH 52474 (LVMI $) & LVH) Z 18 2. WA R4t 5 £ 7, SD+SV4 47 (AUC=
0.59,P<0.05) 8 RAJEH 31% FFF B A 87% , % SD sk A 12 FHFIA Z KK S s, RLI +SV4 B
Sokolow-Lyon , /& A7 /£ % “’Jzkmv Wi By e JEA5F LVH 09 R AU, L RABEH 59% 574 60% ., [4518] RLI+
SV4 A7k LA B FH 0 AUC,E 4 % 5k %4 4 5F LVH #9474 5% & ;RL [ +SV4 354 Sokolow-Lyon W J/E 4% /& 4 45 42
B0 RAJE, SD+SVA ARG RERRE A RL 1 +SV4 475,

[FESHES] R541.3 [EfRIRAEE] A

Diagnostic value of new electrocardiogram diagnostic criteria RL | +SV4 and SD+

SV4 in hypertension complicated with left ventricular hypertrophy

MA Yan'?, JIANG Yufeng’ , ZHOU Yafeng’

(1. First Clinical Medical College of Soochow University, Suzhow, Jiangsu 215000, China; 2. Functional Department of
Wuxi Hospital of Traditional Chinese Medicine, Wuxt, Jiangsu 214000, China; 3. Department of Cardiology, Dushuhu Pub-
lic Hospital Affiliated to Soochow University, Suzhou, Jiangsu 215000, China)

[KEY WORDS ] electrocardiogram diagnostic criteria; hypertension; left ventricular hypertrophy

[ ABSTRACT] Aim To observe whether the new electrocardiogram ( ECG) diagnostic criteria RL I +SV4 and SD+
SV4 are suitable for the diagnosis of hypertension complicated with left ventricular hypertrophy (LVH) , and to study the
clinical value of 13 ECG diagnostic criteria and the combined application of new and commonly used criteria for hyperten-
sion complicated with LVH. Methods Using the left ventricular mass index ( LVMI) measured by echocardiography
as the standard, 280 inpatients with essential hypertension or a history of hypertension treatment were selected, including

94 patients with hypertension complicated with LVH (LVH group) , 186 patients with normal ventricle (normal left ventri-
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cle group). 12-lead ECG is recorded simultaneously. Receiver operating characteristic curve (ROC) for various ECG

diagnostic criteria was plotted and the area under curve (AUC) of the ROC was compared.  The sensitivity and specificity
The diagnostic value of RL I +SV4, SD+SV4 and RL I +SV4, SD+SV4
combined with the currently recognized ECG diagnostic criteria for hypertensive patients with LVH was analyzed. Re-
sults In a single ECG lead, RL 1 , the R wave in lead I, was one of the better predictors of LVH (AUC=0.63, P<
0.01). In the study of the sum of the amplitudes of the two leads for the diagnosis of LVH, the sensitivity of the RL I +
SV4 standard (AUC=0. 64, P<0.01) was 50% , and the specificity was 71% ; Paired chi-square test showed no signifi-
cant difference between RL I +SV4 diagnosis of LVH and the gold standard (LVMI to determine LVH). The SD+SV4

standard ( AUC=0.59, P<0.05) had a sensitivity of 31% and a specificity of 87% , in which the SD wave was the S wave

of various diagnostic criteria were calculated.

with the largest amplitude in the 12 leads. RL I +SV4 combined with Sokolow-Lyon voltage standard could improve the
sensitivity of diagnosing hypertension complicated with LVH, the sensitivity was 59% , and the specificity was 60% .
Conclusions RL I +SV4 standard has higher AUC, which is suitable for the initial screening of hypertensive patients with

LVH; RL I +SV4 combined with Sokolow-Lyon voltage standard can improve the sensitivity of diagnosis.  The clinical ap-

plicability of SD+SV4 standard is not as high as that of RL I +SV4 standard.
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Figure 1. Screening flowchart for participating patients
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Table 1. General clinical data of study subjects

et TEOEIERH(n=186) LVH %4 (n=94) MB(n=280) P

B/IHI(%)] 110(59.1) 37(39.3) 147(52.5) <0.01
38787 68(59,74) 73(64,79) 70(62,77) <0.01
L/ (YR min) 78(72,82) 77(72,82) 78(72,81) 0.94
BMI/ (kg/m*) 23.78(21.60,25.76) 24.40(21.96,26.67) 23.94(21.81,26.11) 0.20
Wi 45 5/ mmHg 137(129,150) 140(130,152) 138(130,150) 0.24
#73K 5/ mmHg 80(76,89) 80(76,90) 80(76,90) 0.53
SR E %/ ( mmol/L) 4.22+1.02 4.23+1.11 4.22+1.05 0.87
Hil =8/ (mmol/L) 1.22(0.87,1.86) 1.18(0.91,1.69) 1.18(0.89,1.74) 0.79
HDLC/ ( mmol/L) 1.29+0.34 1.28+0.29 1.29+0.32 0.94
LDLC/ ( mmol/L) 2.48(1.99,2.93) 2.67(2.07,2.04) 2.52(2.00,2.98) 0.33
M KR/ [ (% ) ] 31(16.7) 8(8.5) 39(13.6) 0.06
YIS/ [ (% ) ] 17(9.1) 3(3.2) 20(7.0) 0.07
FEIRIR L/ [ B(% ) ] 43(23.1) 40(42.6) 83(29.6) <0.01
LVDd/mm 42.00(40.00,44.00) 45.00(43.00,47.00) 42.00(40.00,45.00) <0.01
IVST/mm 10.80(10.00,11.50) 12.50(11.80,12.93) 11.35(10.40,12.50) <0.01
PWT/mm 10.40(9.50,10.93) 11.70(11.20,12.40) 10.80(10.00,11.50) <0.01
LVEF/% 64(62,65) 62(61,64) 63(62,65) <0.01
LVML/ (g/m*) 86.53(78.64,97.21) 125.54(112.90,134.07) 96.67(82.76,114.59) <0.01

¥ . HDLC . 55 % B I8 2 M IHE B (high density lipoprotein cholesterol ) ; LDLC . ik %% B A 2 1 IH [E 8% (low density lipoprotein cholesterol )

*®2. BNJEGSHET LVH Ky AUC
Table 2. AUC in single lead for diagnosing LVH

T AUC P TR AUC P T AUC P RS AUC P
RL1 0.63 <0.01 SLII 0.53 0.37 RaVF 0.55 0.17 RV5 0.58 <0.05
SL 1 0.57 <0.05 RaVR 0.53 0.26 SaVF 0.51 0.86 SV5 0.53 0.42
RLI 0.51 0.74 SaVR 0.52 0.50 SV1 0.56 0.11 RV6 0.60 <0.05
SLII 0.51 0.64 RaVL 0.60 <0.01 SV3 0.54 0.33 SD 0.59 <0.05
RLII 0.57 0.07 SaVL 0.54 0.22 Sv4 0.58 <0.05
% 3. WSEIRIBEMISE LVH & AUC

Table 3. AUC in sum of the amplitudes of two leads for diagnosing LVH
S AUC P FHK AUC P SR AUC P
RI+RI 0.56 0.10 RI+RII 0.54 0.27 RIT+SaVL 0.57 0.07
RI+RII 0.55 0.14 RII +RaVL 0.57 0.08 RII+RaVF 0.56 0.09
R I +RaVL 0.63 <0.01 RII +SaVL 0.52 0.58 RII+SV3 0.51 0.89
R I +SaVL 0.61 <0.01 R Il +RaVF 0.53 0.42 RIT+Sv4 0.53 0.47
R I +RaVF 0.56 0.14 RII +SV3 0.52 0.57 RII+RV5 0.55 0.21
R T +SV3 0.60 <0.01 RII +SV4 0.54 0.27 RIT+SV5 0.53 0.43
R I +Sv4 0.64 <0.01 RI+RV5 0.56 0.16 RII+RV6 0.56 0.13
R I +RV5 0.61 <0.01 R I +SV5 0.50 0.97 RaVL+SaVL 0.58 <0.05
R I +SV5 0.62 <0.01 RI+RV6 0.57 0.09 RaVL+RaVF 0.55 0.23
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Sk AUC P SRS AUC Sk AUC P
R I +RV6 0.63 <0.01 RII+RaVL 0.53 0.39 RaVL+SV3 0.58 <0.05
RaVL+SV4 0.61 <0.01 SaVL+SV4 0.56 0.10 RaVF+RV5 0.55 0.22
RaVL+RV5 0.61 <0.01 SaVL+RV5 0.57 0.06 RaVF+SV5 0.52 0.55
RaVL+SV5 0.58 <0.05 SaVL+SV5 0.51 0.87 RaVF+RV6 0.56 0.13
RaVL+RV6 0.63 <0.01 SaVL+RV6 0.59 <0.05 SV3+Sv4 0.56 0.10
RV5+SV5 0.58 <0.05 SV4+RV5 0.59 <0.05 SV3+RV5 0.58 <0.05
RV5+RV6 0.59 <0.05 SV4+SV5 0.56 0.09 SV3+SV5 0.54 0.33
SV5+RV6 0.60 <0.01 SV4+RV6 0.61 <0.05 SV3+RV6 0.59 <0.05
SaVL+RaVF 0.56 0.12 RaVF+SV3 0.50 0.95 SD+SV4 0.59 <0.05
SaVL+SV3 0.52 0.59 RaVF+SV4 0.53 0.44

% 4. ECG 2l LVH HItR#

Table 4. ECG criteria for diagnosing LVH

LVMI #57fE( B >115 ¢/m® , %>95 g/m’)

. . i 52 /5
ECG 21 LVH #5i FE SUFAK Ik e

B LV g AL HE mbECEA WA

(n=186) (n=94) -

Sokolow-Lyon HLHEARfE  SVI+RVS 5{ RV6=3.5 mV FH 35 32 67
BA 151 62 213

Cornell B, JEAR e RaVL+SV3>2.8 mV( %) ,>2.0 mV(%&) P 6 10 16
BA M 180 84 264

Cornell FEFFRUE (RaVL+SV3)xQRS IR =244 mV - ms(F), B 11 13 24
(RaVL+SV3+0.8)xQRS FffE =244 mV - ms(Zr) Btk 175 81 256

SD+SV4 RARIRIER S P (L —FB) +SV4=2.8 mV  FHE 25 29 54
(%),=2.3mV(Z) B 161 65 226

RL [ +SV4 =1.6 mV(E),=1.4 mV(Z&) FH P 54 47 101
BA 132 47 179

Lewis it RI+SIM-RM-SI>1.6 mV BH M 7 11 18
BH: 179 83 262

Gubner-Ungerleider RUE RI+SM>2.5 mV BH P 2 6 6
BH: 184 90 274

R1 >1.5mV FH P 0 5 5
BH 186 89 275

RaVF >2.0 mV FH P 0 0 0
BH 186 84 280

RaVL >1.1 mV FH P 4 4 8
BH 182 90 272

RV5 >3.3 mV FHE 8 12 20
BH 178 82 260

RV6 >2.5 mV FH 9 17 26
Bt 177 77 254

RV6/RV5 >1.0 FHE 8 7 15
BH 178 87 265

RL I +SV4 B4 Sokolow- RLT +SV4=1.6 mV(H),=1.4 mV(%&), FH 75 55 130
Lyon HL EbrifE B4 SVI+RVS 2 RV6=3.5 mV B 111 39 150
RL I +SV4 ¢4 Cornell B, RL1 +SV4=1.6 mV( %) ,=1.4 mV(%), FH: 54 47 101
JEARE 4 RaVL+SV3>2.8 mV( H) ,>2.0 mV( %) 9944 132 47 179
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Figure 2. ROC curve for ECG diagnosis of LVH

2.4 ECGi2H LVH tREM AUC, REEFEFRE
b8

#5 B8 T 13 Wi ECG 2 WikrifEr) R 45
SEEEFN AUC, FFHHEB 2 WibrifE RL T +Sv4 [5) H A
I R ZSTAHY Sokolow-Lyon L R e | Cornell HL T #5
HE BIAREC G, THA R FRE 5 2, RL 1 +SV4
(AUC=0.64,P<0.01)i2Wr LVH 1) R R 50% ,
FESERE N 71% BT ROTA 3 7R RL T +SV4 2
LVH 5&454E (LVML #& LVH) Z [8 S W & 4t it

2255, Comell FERRE( AUC=0. 62,P<0.01) Y
RIYER 14% FEFE R 94% ., Lewis FrifE (AUC =
0.62,P<0.01) By RBEN 12% , ¥8 5 FEH 96%
PRI AMRT+SI, BSR AUC [F28 0. 63, HZR
N ,ﬁz‘%'JFUﬁ 5% F1 4% , i FFRME Sokolow-
Lyon HiJEAR#E ( AUC =0. 59, P<0.05) i R ¥ N
34% ¥ SN 82% . RL I +SV4 B4 Sokolow-
Lyon L FEARMESE &5 T 12 W7 & 1 e 2 % 5 9 LVH 1)
RAIPE L RE N 59% Fi5H7E N 60%

5. RAXRE ECG #RAESH LVH ) AUC . REEMERE
Table 5. AUC, sensitivity and specificity of different ECG criteria for diagnosing LVH

. - R/ i/ %
ECG 2 LVH FrifE AUC P [E%i ] 95% C1 [%j(*q{i ] 95% C1 fﬁag;ﬁjé;
Sokolow-Lyon Hi FEFR1E 0.59 <0.05 32/94(34) 0.25~0.45 151/186(82) 0.75~0.86  <0.01
Cornell H FEARUE 0.58 <0.05 10/94(11) 0.50~0.19  180/186(97)  0.93 ~0.99 <0.01
Cornell FeFARHi: 0.62 <0.01 13/94(14) 0.10~0.26  175/186(94)  0.89~0.97  <0.01
SD+SV4 0.59 <0.05 29/94(31) 0.22~0.41  161/186(87)  0.81~0.91  <0.01
RL [ +SV4 0.64 <0.01  47/94(50) 0.40~0.60  132/186(71)  0.64 ~0.77 0.55
Lewis pifE 0.62 <0.01 11/94(12) 0.60~0.20  179/186(96)  0.92~0.98  <0.01
RT+SI 0.63 <0.01 4/94(4) 0.10~0.11  184/186(99)  0.96~0.10  <0.01
RI 0.63 <0.01 5/94(5) 0.20~0.13  186/186(100) — —
RaVF 0.55 0.17 0(0) — 186/186(100) — —
RaVL 0.60 <0.01 4/94(4) 0.10~0.11  182/186(98)  0.94~0.99  <0.01
RV5 0.58 <0.05 12/94(13) 0.70~0.22  178/186(96)  0.91~0.98  <0.01
RV6 0.60 <0.05 17/94(18) 0.11~0.28  177/186(95)  0.91~0.98  <0.01
RV6/RV5 0.53  0.40 7/94(7) 0.30~0.15  178/186(96)  0.91 ~0.98  <0.01
EELF{ %S;X iy Sokolow-Lyon —  55/94(59)  0.48~0.68  111/186(60)  0.52~0.67  <0.01
RL [ +SV4 64 Cornell HLJEARE  — — 47/94(50) 0.40~0.60  132/186(71)  0.64 ~0.77 0.55
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EIMEAIF LVH X B A8 2%, npELE
ARBIK A M At 4, s e 22O = T Re, S 300
IR A, 23 B IC A R R R A 1 KU 3 n
O IS A RBE T KU, 3800 o A o A XU . 4
TR, XF 6 105 44 J6.0 ML B i R E AT T 14
ERIRET, WFFT IS ECG #2787 LVH Ko I 4
PEIFAET R Z AN AH B G R, K B & I A7 AE B
ECG #&7~8 LVH B9 LR IEEA & LR AFAE R 7 2.5
B U ARSI 19 mmHg, ECG #2785 LVH #yJL%
I 49% (P<0.001) "), HE 18 % K DL E AR A
F 23, 2% (M1 2. 445 {2 N) A & i, 5 4h
H41.3% (fliith 4.353 AZ N) J& F & I 6 AT,
7 L BB P HLGE B RS G L 46.9%
IE7E MR e s i Fe 25 9 19 N e 40. 7% , H v
15. 3% WAl 7l R i R S EOR i A
B, 250 E R B B & RS S A
D E M F A 3 PSS RO |
IO I BE LA B o0 A JRE ) LVH 38 5 35 0 PN
U BLABRe oL R R O I A B AR R AIL B A, AT
PRl 2RO B B G &2 RN T O R R B
(RSO T R e LVH BN IR 7 = Il Y 5
BEER, B AT B A o7 R Y LVH 38 i ek
A A iy d i (5 e s ot i 24 40 99 97 R
AR R BERER AR KR R & A

BASECG L2 LVH AL, 4R,
AWMEFEHF,RL T (AUC=0.63,P<0.01) Fl RaVL
(AUC=0.60,P<0.01) B4k AUC FIXF 5w, HE R
B ARARAG, 2390 R 5% 4% , 252 Wik ifE R
TR 25 5%, T RE A TS TR R e ), B A4
SN R R Cornell 3 BUR v Sfe 1 2 3. (R A B,
ECG 121 LVH FIAS H R & A V8 7 A=, R e
DNl 52, vk R AR AT 2% 3 R AR TR ARG
Mo XETREAR R 22 7, Su %7 IR Sokolow-
Lyon L HEARMEXTIE T 35 [ 3 A B0 i R B8 i
Cornell B JEAREXT B E A I REEE, T
OISR ZS B 2 AR 8  SD+SVA FRiEL I LVH fiY
RAYUE e, SD+SV4 FRifERC A HAh ECG AR ifE2 W
LVH Al & ot — 2048 i RAUE ™ i bR e AR IR
WF5E e RIS JHIVE A RL T +SV4 ARifERs, M d
KEEAR SN — LR, 75— #HitsfE RL 1 +Sv4
(AUC=0. 64,P<0.01)i2Wr LVH B R R 50% ,
FESEEE RN 71% . AWM 7R Sokolow-Lyon HLJE
FrifE  Cornell HLJE#R1E  Cornell 3 FRARHE | Lewis #r

WEIX AL G FRIENT T LVH W8 A R4 (012 Wi i .

AN, 1 ECG R ffEBE & 0, L e i (&
Sokolow-Lyon H, AR 45 A ST-T 2048 25 Cornell
HLFRARIESS & AN, il DR B &2 B LVH 19 R
fRE RS RMERRPE Y . ARRBFZE S RL T +SV4
X5 Sokolow-Lyon L HE iR #ERE S 4 =112 W s 1L A&
HAHIE LVH ) RAE R WUE N 59% 5 5350
60% , A HRIA N, LVH 7= A= %) o Az BRI A 51 i AR
ANFEAAE, i H B0 WLAN A AE K | 18] 5 £F 4k 1L
B IRl A ¥ 43 s 1 JR % ECG #8878 T LVH, {HJ2
R BN X LR A 45 SRR WS, O R
YR B AGAS 2 ) % BRAT 720 25 7 BEPE OR3P A [+]
FH ISR O IE M ECG 2 LVH &4
P A SRR A TR S O A A TGk B4 1 D
LXK, T4 A ECG, AR T LVH BRI

NS i BN i DA BING) [ B N e R/ g <
153 0O A e B0 (B 5 B OE 90 JIE R /N R
WA iR, SR HEEY REAR, B8 A
FEE i — DB R, 5 2D A sl A
A 3D #8750 3l B & Rl , AS (AR SR L] A
AT LA AR 37 G AT 0 S i N T R F 8
AEFEAR AT LU 0 0 20 28 28 B, X Be R A B
3D 0 B T B PR SE e rp i g 0

25 LR, B ECG 1Z2Wibn i RLI+SV4 M T
SD+SV4 B3 A i B E 1 LVH i2Wr, il
MEA I LVH B9 0025 i £, RLI+SV4 BX A Sokolow-
Lyon HLRARERENSHE R i2 W& IR B E &9 LVH 1)
R ;SD+SV4 priffili RIE I PEB A RLI+SV4 b
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