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BP (mmHqg) grading
Hypertension .
disease Other risk f:flctors, High normal Grade 1 Grade 2 Grade 3
staging HMOD, or disease | spp 130-139 SBP 140-159 SBP 160-179 SBP =180
DBP 85-89 DBP 90-99 DBP 100-109 or DBP =110
No other risk Low risk Low risk High risk
factors
Stage 1 N7 P
(uncomplicated) | 1or 2 risk factors Low risk High risk
3 risk factors Lo’ High risk
% Mod’ rate risk g

HMOD, CKD grade
High to

High risk very high risk

(as Srrtla%snfatic 3, or diabetes
"'. P mellitus without
disease)
organ damage
Established CVD,
Stage 3 CKD grade 24, or
(established . .
] diabetes mellitus
disease)

Very high risk

Very high risk Very high risk Very high risk

with organ damage

Journal of Hypertension 2018, 36:1953-2041
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Risk Factors

Age
Gender
Genetic factors
Hypertension

Diabetes mellitus
Chronic kidney disease
Obstructive sleep apnea

Sedentary lifestyle

Dietary salt intake

]

Concentric
remodeling

Concentric
left ventricular hypertrophy

Eccentric

left ventricular hypertrophy

Pathogenesis

Electrocardiography
2D and 3D echocardiography
Speckle tracking echocardiography
Cardiac i imagi

b
N,.

Prognosis

Cardiovascular and all-cause mortality
Heart failure with preserved/reduced ejection fraction
Myocardial ischemia
Atrial and/or ventricular arrhythmia
Cerebrovascular disease
Dementia

Treatment

Weight loss
Aerobic exercise
Diuretics
Calcium channel blockers
Angiotensin converting enzyme inhibitors
Angiotensin receptor blockers
Renal sympathetic denervation
SGLT2 inhibitors
Sacubitril/Valsartan
Allopurinol

Progress in Cardiovascular Diseases 63 (2020) 10-21
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Prevalence of electrocardiographic left ventricular . : -4
hypertrophy in human hypertension: an e ECG-LVH in HT:18.1%~18.9%
updated review e EB- 249204~24 4.]_0/ .

3 Cesare Cuspidi*®, Marta Rescaldani“®, Carla Sala“®, Francesca Negri*®, Guido Grassi>®*, and ; E 73 j 0 ' 0 !

Giuseppe Mancia®* ‘\" ° ﬁ%"" 1 6 ~ 8%

A retrospective study on 30 surveys?

g'"'l'?‘t-EVIEW
Prevalence of left-ventricular hypertrophy in hypertension: |

Ean updated review of echocardiographic studies e

C Cuspidi®? C Sala®*, F Negri'? G Mancia** and A Morganti®®, on behalf of the Italian Society of Hypertension

« ECHO-LVH in HT: 35.6%~40.9%

- . « B8: 36.0%~43.5%);
1. Cuspidi C, Rescaldani M, et al. J Hypertens. 2012;30(11):2066-73. . ﬁ 37 9%~46.2%
2. Cuspidi C, Sala C, et al. J Hum Hypertens. 2012;26(6):343-9. N : -J70 -£70

.
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« HAR: #F-LVH: 40%

o« thEAPE: #BA-LVH : 19.2% to 34.3%
« &5 H/-LVH : 13%.

« EE: #8/5-LVH : 24.4%

Jr. % T B e e I s A S 3 e
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Hypertens Res. 2002;25(2):167-73

China Modern Doctor. 2013(10):129-30

Journal of Practical Electrocardiology. 2007(01):27-8.
Chinese Medical Records. 2014(11):79

Am J Med Sci. 2012;344(3):190-3.
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—IRANSIIAR B 153149 MEBEHIMeta 1
LVH (-) Bki¥sEL VHEEE R, CVDXPETRE46%

AR 95% ClI HR 5295% CI

Verdecchia 1998 0.180 0.049-0.664  -2.575
Devereux 2004 0.580 0.386-0.873  -2.614
Muiessan 2007 0.550 0.322-0.938  -2.195
Pierdomenico 2008 0.360  0.190-0.681  -3.141
Yasuno2009 1210 06202361 0559 0576
Total 0.542 0.348-0.844  -2.710

0.1 0.2 05 10 20 5.0 100

LVH reverse/normal LVH(+)/LVH progressing
Pierdomenico SD, et al. Am J Hypertens 2010; 23(8):876-81.
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Mancia G, Fagard R, et al. Eur Heart J. 2013;34(28):2159-219.



ECG-LVH

Sokolov-Lyon frifE
Sy1 + Rys BtRyg >3.5 mV (35 mm)
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ECG-LVH

O A LVH

ATE R A 130 A B AT 25 FELVHRY 2 W

.S, +R >3.5mV;
2.R =11 mV;

3.Cornell B, JE-IfA] e f1>244 mV + ms;

4.5\__3+Ra\,]‘_% H:>2.8 mV 2 14:>2.0 mV
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ECG/ECHOZHTRILVHFIFR[G X R

A Risk of Overall Mortality

%L\E%D%’iﬁJTELVHi’] SREFOMETET X BELEIN
BX.
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2 - ECG LVH(ENX JICornell3RFA>244pV-s)5LVHE
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- 17 Echo +
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B Sudden Cardiac Death (o e
Atrial Fibrillation ;Z[I%E_ﬁi' ’ *Eﬁﬁ*qlﬁifo
25
2
1.5
1
0.5
- ’ Anatomic LVH ECG LVH ECG LVH
Anatomic LVH ECG LVH (12%) ECG + Anatomic (Adjusted_ for
(35%) LVH (6%) anatomic

LVH)
Nature and distribution of left ventricular hypertrophy Hazard ratio for risk of AF
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Anatomic vs. Electrical LVH AREERIEIN mm—IOERKELE
Distinct, Yet With Overlapping Effects & Mechanisms 02-3(Z
\  Sadder i Daatt EEERESERENELT,
Mz OB EAEEEERTgE SN
- SRIEROBRIMIE (8
BETE)

';'M;;gg;tg"%gr{rg;gg Anatomic LVH
' » Interstitial remodeling (Echo / MRI)
. « lon channel remodeling

Electrical LVH - No myocyte hypertrophy
(ECG) * Interstitial remodeling ?

* lon channel remodeling |
\ + Atrial Fibrillation /

Circ Arrhythm Electrophysiol. 2016;9:e003629.
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ECHO-LVH

Rght ventricular

infundibuium ntervenincuar septom

f
Loft ventriculer Asterion leafiet
outfiow tract of mtral vaive
N

Poaterior leatiet
of mitral vaive

LVM(g) = 0.8x1.04[(LVIDd+PWTd+IVST)3-(LVIDd)3]+0.6
LVMI(g/m2) = LVM/BSA




EERERE (LVMI) 2ETLVH

B LVH [C=REEN Bt
>50 gim? 4Ttk >47 g/m?; ZEZ - 2018 BRMESH/ESC

ﬁa%%ﬁﬂ g/m2 >115 (58 IE) - 2018 HEKSMMEER
LVMI #1595 (&ith)]

BiE: 2125g/m?2
. 2120g/m?

" LVMI(gim?) =£ZEE (LVM) /SRER (BSA) |
: Male: BSA(m?2)=0.0057 x height(cm)+0.0121 xweight(kg)+0.0882
i Female: BSA(m2)=0.0073xheight(cm)+0.0127 xweight(kg)-0.2106

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------



Asian Expert Consensus for the Diagnosis and Treatment of
Hypertension-associated left ventricular hypertrophy

. . 1* . 2 . - 3 . . - 4 5 . . 6 . 7
Ningling Sun” , Jaw-Wen Chen", Jiguang Wang", Liangdi Xie", Luyuan Chen’, Jianjun Mu’, Yuemin Sun’,

Chern-En Chiang”, Cheuk-Man Yu®, Huay Cheem Tan’, Razali Omar'®, Yong Huo'""

People’s Hospital of Peking University; 2. Taipeir Veterans General Hospital; 3. Ruijin Hospital of Shanghai Jiaotong
University, School of Medicine; 4. The First Affiliated Hospital of Fujian Medical University:; 5. People’s Hospital of
Guangdong Province; 6. The First Affiliated Hospital of X1” An Jiaotong University: 7. The General Hospital of Tian
jin Medical University; 8. Prince of Wales Hospital, Hong Kong:; 9. National University Heart Centre of Singapore; 10.

National Heart Institute of Malaysia; 11. Peking University First Hospital

Cardiology Plus 2016, Vol 1. No 3
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Machnig T (1994)
Machnig T (1994)
Machnig T (1994)
Fogari R (1995)
Fogani R (1995)
Tedesco MA (1998)
Tedesco MA (1998)
Hoglund C (1998)
Hoglund C (1998)

Kazuhiro Yamamoto (2011)

Kazuhiro Yamamoto (2011)

Fogan R (2012)

Fogan R (2012)

Owerall (-squared = 74.6%, p = 0.000)

A meta-analysis of 17 RCTs with 2196 HT patients
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WMD (35% Ci)

19.00 (7.82, 30.18)
30.00 (13.54, 46.46)
54.00 (25.60, 82.40)
25.20 (12.15, 38.25)
7.73 (4.70, 20.16)
11.00 (2.63, 19.37)
5.00 (-5.63, 15.63)
13.50 (6.90, 20.10)
12.00 (3.5, 20.45)
27.15 (5.48, 48.82)
18.00 (-1.29, 37.29)
21.00 (9.58, 32.42)
10.00 (-2.19, 22.19)
8.30 (1.07, 15.53)
1.90 (5.23, 9.03)
14.70 (9.35, 20.05)
16.90 (11.61, 22.19)
15.00 (6.70, 23.30)
13.30 (5.61, 20.
34.90 (28.55, 41
18.00 (10.84¢%5.16)
29.00 (1§41, 39.59)
3.00 (1161, 17.61)
(8.40, 23.60)
00 (-7.01, 15.01)
6.61(-0.06, 13.28)
2.04 (4.02, 8.10)
13.70 (7.19, 20.21)
13.30 (6.21, 20.39)
240 (-12.84, 17.64)
7.10 (-5.49, 19.69)
27.00 (5.94, 48.06)
7.00 (-11.04, 25.04)
26.10 (20.03,
13.40.407.15719.65)

Weigh!
2m
1.89
0.90
239
249
324
281
358
33
1.34
157
267
254

46 p

348
V4

3.80

3of

A%

337
362
347
282
215
339
274
356
368
359
349
206
247
1.39
170, »

a7 =367

364

- "\‘454(1152.1751) 100.00

- 4

-

LVH #%%& F1/E
P

P <0.0001

ACEIl, CCB. ARB,

MIERF #0 B4R
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A meta-analysis included 80 RCTs evaluating different antihypertensive agents on
reversing LVH, adjusted by duration of treatment and DBP.

/ ARB CCB ACEI Diuretics B-blocker
0% A

2% A
4% -

6% A

LVMI (%)

8% A

10% A

12% -

14% -
*P<0.05 vs B-blocker

- J

Klingbeil AU, et al. Am J Med 2003;115(1):41-6.




ARIRBESGPRREE=EEER

A meta-analysis of 17 RCTs with 2196 hypertensive
e Different classes of agents in LVH ~N
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Machnig T (1994) — 1900(7.62,3018) 702 N 15 20 /m2 P —O 371 /

Agabit-Rosel E (1998) _— 2715(546,4882) 194 % . g ’ —U. ’

Devereux RB (2001) —p— 16.90 (11.61, 22.19) 26.73 - - - - - -

Gaudio C (2003) —— 18.00(10.84,25.18) 1599 —_— __—h-- -

Yasunari K (2004) —_— 3.00(-1161,1761) 420 - —— bl e ——— Y

Agabit-Rosel E (2005) —— 1330(621,2039) 1625 - ==

Rosendort! C (2009) = 7.10(549,1969) 560 o=

Kazuhiro Yamamoto (2011) —_— 2700(5.04,4808 205 “‘——’

. " o
‘——_—_———————-...~~

Machnig T (1994) ——— 3000(1354,46.48) 513 R - S~ N

Fogari R (1995) — 2620(1215,3828) 647

el = el < RASI (ACEI/ARB) : ™~

Thurmann PA (1996) —— 2100(0.58,3242) 670 v ° A

Gosse P (2000) <8 1.90(:5.23,9.03) an

Daveroux RB (2001) = 14709352005 861 \ 17 85 /m2 P =0.000 /l

Cuspidi C (2002) —— 1500(670,2030) 774 ——? . I} —VU. R

Cuspidi © (2002) — 1330(561,2009)  7.94 - -

Gaudio C (2003) —— 34902855,4125 834 - — -

Yasunar K (2004) —— 2000 (18.41,3056) 698 - - -

Gaizerano (2004) B 1600(840,2360)  7.98 - ==

Rosendorf! C (2009) —_— 240(:1284,1764) 549 =

Kazuhiro Yamamato (2011) R 7.00(-11.04,2504) 470 m===

o Bebivoitnfibuimursitostdc SRUTD S SOOVPRRVPRPover 200 I TR B e i, Sy Y e ———————
HURN Suttotal (-oquard =022 20000, . eeeereeeeeenne o - U 1723023240 10000 e - - il

B-blockers ” - ~~

Hoglund C (1996) — 1350(690,2010 2273 ’ B-b I oC ker . \\

Hoglund C (1996) —— 1200(355,2045 1829 ’ \

Thurmann PA (1998) ——— 10.00 (-2.19, 22.19) 11.85 -

e Luca N (2004) —— 204(402,810) 2447 ———— 10 Ogg/m2 P =0.057 /
gressasaeaeny T AR 1 R TETO[7:19,20:20) 22098t - — e mm——— . [} . s
deeererennaed Sublotal (-squared = 56.3%.p=005T) . .........ccceeeeeenl). L~ =S OURRRUIIR. 1009(4.99,.15:19) ... 10000 — e L ~ -

: S -

Diuretics and others bl . -

Machnig T (1994) —————— 5400(2560,8240) 390 S ——————

FogariR (1995) S 773(470,2016) 1338

Tedesco MA (1996) —— 500(563,1563) 1582

Agabiti-Rose E (1996) 1800(-1.29,97.29) 738 i

Gosse P (2000) I 8.30(1.07, 15.59) 2161 —— il PO -

Gaizerano (2004) = 400(7.01,1501) 1528 - . ~

ot o = iamm  am -Diuretics and others: ™~

........... Suboel (-50u00 S04 RR000L....ooeeeeenee o oo reneeeeeennnee s RISRITISIN. 10000 ==t \'
: . —
R NOTE: Weihts are bomandomefectsangysis L ekl [T -ppleylapia 9.16a/m?2 -
—————————— .16g/m<, P=0.060 _/ /

T T
\ 824 0 824 ~~~_ _—”
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In all patients with LVH: 4
e Itis recommended to treat with an RAS
(e8] °
blocker in combination with a CCB or S I LVHMB%EE% *
s 504 = o
duretic 5 RAS BRI + CCB/FIRRF
e SBP should be lowered to a range of IS} \_
w
120-130 mmHg>°%>% w
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Thank you!




