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1. AR ML R g, A A T A R AR = B i J I e 0 LR, AR RN 3500035
2. AR A AL BRI, A A T AR MR AR 2 e i T = g A6 36 P

WE BN HWITEERNERELOCEWE 5EMEMHCHE RN ZR. B A 835 Hl4ER =60
% IR R v I BB B R SRR 4, # Ganau 23 B3 M IEF A AL (NL) | OPEEA (CR) L B0 PEIRJE (BEH) | 17
PR AR JE (CH) DU~ W4 5 [l At Usc 4 151 491) [] Bt 30 4 6% =60 2 A9 FF =5 1 R HL T 5 00 JIE A8 10 A4 N TREFE S o PR .
LA 5 41 1 (H 45 4 & (Peak VO,) 2 57 RAIZ UE M BIB T RIT AL BEMSH— AL O EHF R A
& (LVEDD) | Z=£.0 WA AW AR (LVESD) | &7 5k A % 8] [ JE & (IVST) | 2.0 %5 BEJE B (PWT) | AH X 2 BE
JEEEE (RWT) FT A2 0 % i i 6 80 (LVMID) 55 Peak VO, INAHGHE X H w25 . &R &1 U449 B3 41 (NL,
CR, EH. CH) i Peak VO, 5 X} B 41 ik [(16.20£4.93) . (15.56%+5.18) . (13.56£4.92) . (13.27+4.40) [k (18.14 £
4.76) mL/(kg-min) , P<<0.001]; /& Ifil & B 3 1, 5% #4541 /) Peak VO, 38 NL UK (P < 0.001) , 5 1A NL &
CR 147 L8] = F 2o M, EH B CH M LU AR F 4ot . 200 M A 20 B4 R 0o, 76848 & LR S8 3 v, R
iy O B 7 I @ N L N S SO | R O NS 1= N =10 AR TN <SNze =101 3 £ S B R N
MH PR R . B R 25 9 i % R 22 )5, IVST 5 Peak VO, il 37 £ #H G (B = -0.264, P=0.028) . IVST 7£ 3 M &% 2
Peak VO, 197 37. 7 # 3¢ A % (B = —0.551, P<<0.001), Ifii 7£ & P B FH %A KM LG %78 L (B =-0.033, P =
0.323), it B MEEFH E SR T AE MR ZFE N, P 220 = 74 WA 132 shii & KT 5%
FATI A 5 5 4F B M B TVST Mz shifif sz ik 56 .
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Correlation between left ventricular configuration and exercise tolerance in

elderly patients with hypertension

LIN Jianzhen', ZHANG Wenjie', ZHANG Zhimin', CHEN Jingiu', DAI Lili?
1. Department of Cardiology, Fujian Provincial Governmental Hospital / Affiliated Hospital of Fujian Health College,
Fuzhou, Fujian 350003, China; 2. Department of Clinical Laboratory, Fujian Provincial Governmental
Hospital / Affiliated Hospital of Fujian Health College
Abstract: Objective To explore the correlation and gender differences between left ventricular (LV) morphology and
exercise tolerance in elderly patients with hypertension. ~Methods A total of 835 patients aged=60 with essential
hypertension were included as case groups. According to the Ganau classification, they were divided into four subgroups:
normal configuration (NL), concentric remodeling (CR), eccentric hypertrophy (EH), and concentric hypertrophy (CH). At
the same time, 151 non-hypertensive and normal heart configuration people aged = 60 years were collected as a control
group. The differences were compared in Peak oxygen consumption(Peak VO,) among the five groups. Multiple linear
regression analysis was used to explore the correlation between Peak VO, and LV structural parameters, including LV end-
diastolic diameter (LVEDD), LV end-systolic diameter (LVESD), interventricular septum thickness (IVST), LV posterior
wall thickness (PWT), relative ventricular wall thickness (RWT) and LV mass index (LVMI) in total subjects, as well as in
men and women. Results  The Peak VO, in the four configuration subgroups of hypertension (NL, CR, EH, CH) was
lower than that in the control group ([16.20 + 4.93], [15.56 £ 5.18], [13.56 = 4.92], [13.27 & 4.40] vs. [18.14 &=
4.76] mL/(kg-min), P<<0.001), and the Peak VO, of the three abnormal configuration groups was lower than that of the NL
group (P<<0.001). The proportions of NL and CR patterns were higher in males than in females, while the proportions of EH

and CH patterns were lower in females. Multiple linear regression analysis showed that in the entire elderly hypertensive
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patients, after adjusting for age, gender, smoking history, alcohol drinking history, systolic blood pressure, diastolic blood

pressure, body mass index, duration of hypertension, heart rate, fasting blood glucose, total cholesterol, triglyceride, serum

uric acid and antihypertensive medication use, IVST and Peak VO, were independently negatively correlated (B = —0.264,
P =0.028). IVST was an independent negative factor correlate to Peak VO, in male patients (B = —0.551, P<<0.001), but this

correlation was not statistically significant in female patients (B = —0.033, P = 0.323).

Conclusions The exercise

tolerance of elderly hypertensive patients is lower than that of non-hypertensive elderly people; and the exercise tolerance of

the left ventricular abnormal configuration groups is lower than that of the normal configuration group; IVST is

independently negatively correlated with exercise tolerance in elderly male patients.

Keywords: hypertension; elderly;
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itk 10 S b, KPR B R R B T 3B B i
YR 55, A9 o R G R SO B B 0 itz Bl
5, Lk Peak VO, iz 3l & F L4805, B ERE B
o LA R 200 AN R A 18 5 5 Sl o A DG . A
AT JH AR e B, e I A8 3 00 & LT AR o
FEAEE R 22 5 1 ORI 5T — 2 00 J2 3R B A&
PEBE th /2 D B R 538 B i A O i 25 5

1 WEREFE

1.1 & AR A L OCEE Be (4 B ) 2023 4F
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left ventricular geometry;

cardiopulmonary exercise test; exercise tolerance;
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B <T70% HAE—FH IS 5 <50% FiliHE ) ; &/~ &
JH T RE 4 7 (P9 220 BR 5% 2 It =5 4% 1F {1 BR 58 IR
R =2MFIEFE LR B Y ae it g L 3 WL >
5 mg/dL(1 mg/dL = 76.3 pmol/L) 5 & /]y 8k 3§ i %8 <
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H <120 g/L, LM 8 1 <110 g/L) st HUR IR D R TT
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278 1) . H TR B 4R 5B Lo 4], AR AR T 9T O R
ARBFFE E LN A 2023 4 1 A & 2024 4E 12 A2 10
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AALFE bR : 373 25 HE 8 hy fRE A b HCG ik o
5mL. A4 A sh AL B (1 % BS-2000M) , 5% ]
il b ey R S A [ L H e = L IR B R A 1 IR
[ (low-density lipoprotein cholesterol, LDL-C) . &% g
7 H IH[# 1 (high-density lipoprotein cholesterol, HDL-C),
JH PR TR It 125 000 10 8 PR R 7K, ) W B 12 A ) 2
MobE . FEERERANEN: T R-nE ZKR R
7 (renin-angiotensin system inhibitor, RASi) [fJ $5 Il &
% 9k 2 % e 5 710 1 25 (angiotensin-converting enzyme
inhibitor, ACEI) | Ifil & & 7K 2% 32 1A BH #if 25 (angiotensin
receptor blocker, ARB) . Ifil & %% 7K 2 52 {4 figi MF Jok 7 410 1)
7 (angiotensin receptor-neprilysin inhibitor, ARNI)] . B 3%
A BH % 77 (beta receptor blocker, BB) . 5 i i& FH ir 24
(calcium channel blocker, CCB) Fl1 £ JR#1]
1.2.2 .0 fifi iz 3l i % (cardiopulmonary exercise test,
CPET) >R M| SCHILLER®(#4-5: CARDIOVIT CS-200
Ergo Spiro) /0> fifi iz a0 ik 2 48, ™ #% 121 5% [ g B 2
2> CPET ARMEALERAEFE R o M AR A4 . O 2]
(3 min, (e SRAEERCH R XS OIS0 ; @& (0
1%, 60 % /min, 3 min) ; @3 14 1 £ H] (10~20 W/min
R ) WK E B (0TI, Smin) . &R 12
S0 HL R TE A i R K R S A4 T V-slope 5
i JC A, DARF IS He3 = 1.05 1F S fe K %5 ) 2
RO A1 R4 O | o W (= 1 R e MO T R
HLE ST BRI = 2 mm, RF22PE = PO 3K 5 5z
W EShERA L, CPET Mik#54574 : Peak VO,. &
% % (anaerobic threshold, AT) . 4 ik # (oxygen pulse,
VO,/HR) . > 3 fif £ (heart rate reserve, HRR) ; iz 3 Ui
45 JE 77 1k 18 (change in exercise systolic blood pressure,
ASBP) ; % & 1= -7 R R} % (oxygen uptake to work rate
slope, AVO,/AWR) .
1.2.3 @S0 BV SR H Philips® Sonos 5500 i
FIZWT R GE, P2 20 45 B BEITACE 2 5, 78 i
B 5% A0 0 KA R DL S8 O [ R E
(interventricular septum thickness, IVST) 5 72 .0 & J5 BE
J& JiF (left ventricular posterior wall thickness, PWT) : H
EP IR AN LL 5 A0 3 A EIE; @740 =& R
4% (left ventricular end-diastolic diameter, LVEDD) | &
L2 W 45 K 3 N 42 (left ventricular end-systolic diameter,
LVESD): M B 75 il 4t ; @) /2 0> % JiT it (left ventricular
mass, LVM) % Devereux % iIE 2 238 1% LVM(g) =
0.8 x 1.04 x [(IVST + PWT + LVEDD)’ — LVEDD’ ] +0.6;
@R 1 1 (body surface area, BSA) = 0.007 184 x £ &

(ecm)*"™ x fKH (kg) %, Z2.0 % i 58X (left ventricular
mass index, LVMI) = LVM/BSA, #HX} % B )= & (relative
ventricular wall thickness, RWT)=(IVST +PWT)/LVEDD,
& & 1fiL 43 %X (ejection fraction, EF) : 2% F 2t K Simpson
WP, T VU 0 B g Jes o WD T, T sh A i &7k
AR5 Wi AR Ao 0 = N AR B, AN A BB A0
= & 7k K ] 25 B (left ventricular end-diastolic volume,
LVEDV) 5 I 45 K 1 %5 1 (left ventricular end-systolic
volume, LVESV), #&/A=: EF(%)= [(LVEDV — LVESV)/
LVEDV] x 100% i+ %5, B2 540 3 A 91 A9 2 {6
YERRAG R, AOERIESHIRTE: Bk LVMI =
115 g/m?, &M LVMI = 95 g/m®, /2.0 % ¥4 B 4% Ganau
Gy RN 5y A4 DIE# A R4 (NL41) : LVMI IE
H, RWT<0.42; @ L HEEM A (CR4L): LVMI IE
T, RWT=0.42; @ 8.0 ML 41 (EH 41) : LVMI Jt+
. RWT<0.42; @ Ji) .0 PEAE JE 40 (CH 41 ) : LVMI FF
&L, RWT=0.42,

1.3 FitFEFE KRG SPSS 25.0 HEATHE
ARG . T TR S IR A LU £ AR
E2E (x£5) Fom, HALM] HBCR B R 3R 07 225007, ™
WL BRI E R A Gt BUR, 2550 R
LSD %, J7 2255 2K H Dunnett’s T3 #6555 Ho 4 @ i
JEA [ A6 B 22 (8] 1Y) 3z 2l vt 22 S5, R P8 7 22 50 s o
AR B DIIIURR B A b (%) Ffeom, AR HLECR
o g5, 41 18] WG 5 L AR FE R AR 22 A it B A R
Ffl Bonferroni & 1E ¥ . @& I 20 EH A S5
Peak VO, AH M, 756 1IE 707 & R H Pearson A ¢
ST, AEIE 5040 & R i Spearman Bk AH 3¢ 43815 4387
15 ML AN [R) 220 28 R R Peak VO, BYAH &1, DL K =
ML 22 0 28 # Y 2 J0F Peak VO, B A 1, SR Z 00
ANEWNE By, BERER 22T o2 H L Z M (O 2 %
ik B F < 10) . Bonferroni £ 1F % £ % LI P<<0.0125
(0.05/4) hy 22 5 B A g i+ 2% & 3, H A A 55 0 LA
P<0.05 AZEFA GRS,

i 2R B Ak B ARG, X REZE TG O B,
L9 ) B v, 0 AR TR R K TR L AVOY/
AWR FIIR FRAETE B IAR, B2 I AR T 2%, Jd it
FIHRF IR 5E 4 Bl AL B 2 K 56 (Little's missing completely at
random test, Little’s MCAR K 5% ) (P<<0.001) 5 44 5¢ 4=
B AL Gk 2 9 3%, 30— 25 28 5 logistic [R11H 43 #T (4%
R AL B AT P<<0.05 Y 1 A8 ) SR REHIL B HL T,
WCR FH 2 AR AME UEAT 10 AE#b, A8 o8 3 508 5
Tobr. RIPAL A ANGS R By R fd vk, iF — 20 R T Uk
P53 AT LA [R5 D OB S 7 1, 45 R34 Bl R 322 45
WA KA Sk s .
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2 # B o I B 4 T, CH ZH 5 1 L R 2 | AR

=N (AR 5 58/ £ S N i A ce v L& B | K7
2.1 EARWGEKBFE XTI 151 6, B4 5B () LU B R K o B 24 i FH 5 IfD, BB 7E EH 41 5% i,
835 f (H: o NL 41 260 , CR4l 257l , EH 4 MINL., CRA LA, ZRA G2 L (P < 0.05),
167 1, CH 4 151 4] ) o 1E % 41 /9 4F % . BMI, W4 RASi. CCB 7£ U 25 5 T Ge b2 3 X, R BRI L 3

J& . HDL-C. IfiL i R R -5 4% B M40 22 5 A et

?}:j‘f//l\o JLA%% lo

R Xk ML i AN [ 700 3 R R 2 A AR R i

Table 1 Basic characteristics of control group and hypertensive groups with different left ventricular geometry

o ML AR (4F)

215 1515 Bk (n(%)] S () BMI LFR (Y /min) o 45 FE (mmHg)
Group n Male Age (years) (kg/m®) HR (beats/ min) Hypertension disease SBP
course (years)

% HE Control 151 78 (51.6) 66.73 &+ 5.20 23.39 + 3.17 79.28 £+ 11.05 116.13 + 15.52

NL 260 161 (61.9) 70.08 + 6.82" 24.74 £ 3.16°  79.86 = 11.64 8.56 + 6.75 125.14 + 18.20°

CR 257 177 (68.9)* 70.36 + 6.65" 2471 +3.13* 8191 £ 11.86" 8.60 & 6.79 125.00 + 18.07°

EH 167 69 (41.3)" 7178 &+ 6,95 24.66 + 2.90°  79.95 &+ 11.22 9.75 + 6.82 127.28 + 16.64°

CH 151 25 (16.6)™* 7291 + 737" 2491 £3.07° 7930 = 10.27°  10.77 £ 837  124.70 £ 18.61°

»/FE 123.139 18.910 6.280 1.634 4.114 10.745

PlE <0.001 <0.001 <0.001 0.164 0.007 <0.001

215 #F9KIE (mmHg) 25 5 8 (mmol/L) S JHE EE(mmol/L) H i = (mmol/L) LDL-C HDL-C 1ML ¥ PR (umol/L)

Group DBP FBG TC Triglyceride (mmol/L) (mmol/L) SUA

%F HE Control 74.26 + 9.26 6.19 +2.18 5.02 £ 1.21 139 £+ 0.95 3.19 £ 0.97 1.38 + 0.37 331.19 + 86.57

NL 76.30 £ 10.02 6.62 + 2.35 4.59 + 1.24° 1.57 = 1.10 2.81 + 1.03° 1.27 + 0.35° 371.53 + 95.27°

CR 75.86 + 10.55 6.27 + 3.15 4.69 £+ 1.19* 1.66 + 1.10 2.93 +0.99 121 £ 0.34° 375.78 £ 95.12°

EH 77.80 £ 11.14°  6.53 + 4.45 4.65 + 1.26" 1.51 £ 1.06 2.90 & 1.01 1.22 + 0.30° 366.59 + 89.97*

CH 73.99 £ 10.49™  6.52 & 2.70 5.07 £+ 1.26™ 1.64 &+ 0.92 3.19 £ 1.09" 128 £ 0.37°  353.27 £ 93.56*

1/FAH 3.659 0.908 5.944 1.909 4.534 6.821 6.742

PlH 0.006 0.459 <0.001 0.107 0.001 <0.001 <0.001

50 W2 A 5 [n(%)] WA 5 [n(%)] RASiI BB CCB FIPRHA [n(%)]

Group Smoking Drinking [n(%)] [n(%)] [n(%)] Diuretics

X} B Control 11(7.3) 6 (4.0)

NL 35(13.5) 13 (5.0) 192 (73.8) 135(51.9) 104 (40.0) 16 (6.2)

CR 50 (19.5)° 22 (8.6) 187 (72.8) 143 (55.6) 100 (38.9) 4(16)

EH 14 (8.4)° 7(4.2) 136 (81.4) 113 (67.7)™ 67 (40.1) 17 (7.2

CH 9 (6.0) 2(1.3)" 120 (79.5) 92 (60.9) 58 (38.4) 7 (4.6)

L/FIE 24.612 21.002 5.848 11.443 0.163 9.255

PlH <0.001 <0.001 0.119 0.010 0.983 0.026
EES AR LI (X+5s) KR . NLA N IEH B4 CREA 0] .0 M 5 K4 20 ; EHZH A 5.0 PR B4 CHEH 4 .0 M IE SR 46 ; BMIR

T 5 B0 RASTN 1B -1 B9k R R i3] 5 pB A P2 A BT 771 ; CCB 2 5 3l i P45 25 ; LDL-C Ik % i B 25 14 AH 1% B ; HDL-Ch 7 % 2 g
EAMEE., FZE00d, 534, *P<0.05; 5NLY H, *P<0.05; 5 CRAL L, “P<0.05; 5 EH4L H, ‘P<0.05, K 5, %5 W EL 45 LA
Bonferronif i, 5§ FB4H [, “P<<0.0125; 5NLA X, "P<<0.0125; 5 CRAH X, °P<<0.0125; 5 EH4A L, ‘P<<0.0125,

Normally distributed continuous data are presented as (X+s). Abbreviations: NL, normal configuration; CR, centripetal remodeling; EH, eccentric
hypertrophy; CH, centripetal hypertrophy; BMI, body mass index; HR, heart rate; SBP, systolic blood pressure; DBP, diastolic blood pressure; FBG, fasting
blood glucose; TC, total cholesterol; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density lipoprotein cholesterol; SUA, serum uric acid; RASI,
renin-angiotensin system inhibitor; BB, beta receptor blocker; CCB, calcium channel blocker. In the analysis of variance, compared with control group,
*P<0.05; compared with NL group, *P<0.05; compared with CR group, °P<<0.05; compared with EH group, “P<<0.05. In the y* test, the pairwise comparison
is corrected by Bonferroni, compared with control group, *P<<0.0125; compared with NL group, "P<<0.012 5; compared with CR group, “P<<0.012 5; compared
with EH group, “P<<0.0125.

A=A RT3 T, o L H B2, 25 BB . H i =
Pk 5 PO 4 =2 1] 22 S JC e v 38 3, S IR & B3 F1 LDL-C

TE CH 4 ey o O HIE 8 75 48 b J T, % B 41 %) PWT,
IVST., LVMI #{K T 4 i B B 40 (P < 0.001),



Hr AR TR LR A A (P 30)

i

2026 4F 6 A% 34 %45 6] Chin J Hypertens, June 2026, Vol. 34 No. 6 * 567 -

EH. CH 4 ) PWT. IVST. LVMI ¥ X T NL. CR 4
(P<<0.001); % HEZH F1 NL 4 Z [6] i EF 22 R LG 12

B, HEUE S T AL = A~ R i A4 (P<0.05) .
W2,

T2 N ML A o AN ) 20 3 R R R O U R P R B 0 L (R 5)
Table 2 Comparison of cardiac ultrasound indexes between control group and hypertensive patients with

different left ventricular configurations

415 5% )

Group i EF(%) LVEDD(mm)  LVESD(mm) PWT(mm) IVST(mm) LVMI(g/m?) RWT
XFHR Control 151 65.73 £ 431 4633 + 334 29.62 + 2.71 8.51 +0.79 9.80 + 0.98 87.74 + 12.98 0.37 % 0.04
NL 260 6578 =494 4692 + 3.14 29.93 & 2.66 8.88 + 0.75° 1042 + 1.19* 90.55 & 12.09° 0.38 =+ 0.03
CR 257  64.88 £ 3.68" 4382+ 1.99® 2850 256  9.91 & 0.54™ 11.03 £ 095  90.82 + 11.97° 0.45 & 0.03°
EH 167 6473 £ 657 50.19 £ 328" 3210 +3.26™ 957 £ 077 1139 £ 125" 116.78 = 15.75™  0.38 + 0.03°
CH 151  64.24 £ 335 46.05 £ 2.46™ 3021 £220° 1028 + 0.52°¢ 1159 £ 1.35™  112.38 + 13.55™¢  0.45 + 0.02"
FlE 3.754 108.574 46.321 203.084 68.182 210.187 348.127
PlE 0.005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

i NLZH Oy T3 4 T 20 s CRZE A 1) .0 P T M) 26 5 EHZR Oy 5.0 PR A SR 2 s CHER My 1) O PEAE S 20 . EF 9 5% 1. 4350 LVEDD W 76 10> % &7 5K A )
W45 LVESDA 72 /0> &5 W48 AR N 4285 PWTR 260 5 5 BE SR E 5 TVST R 28 8] B 5 B 5 LVMIDR 2600 %8 i B 36 500G RWTO M &8 BEJRL R . 5 5%
1, *P<0.05; 5NLA I, °P<0.05; 5 CRA ., P<0.05; HEH4 [, “P<<0.05,

Abbreviations: NL, normal configuration; CR, centripetal remodeling; EH, eccentric hypertrophy; CH, centripetal hypertrophy; EF, ejection fraction;
LVEDD, left ventricular end-diastolic diameter; LVESD, left ventricular end-systolic diameter; PWT, left ventricular posterior wall thickness; IVST, inter
ventricular septal thickness; LVMI, left ventricular mass index; RWT, relative ventricular wall thickness. Compared with control group, *P<< 0.05; compared
with NL group, "P<<0.05; compared with CR group, °P<<0.05; compared with EH group, “P<<0.05.

22 JERAT S MES AL O EH B A 2 80 il Th a8
RIZES L 55 A B0 20 490 il 2 BE 48 b (B0 45
Peak VO,. AT, AVO/AWR, VO,/HR, HRR, ASBP) 5
TR 2 R IA G E R (P < 0.05), Wk 3. &
I 9 9 21 v, = A S i R B 4 Y Peak VO, 34 %%
NL 20 [ A% (P<<0.001), EH 41 il CH 41 1Y Peak VO, 2%
Fg A X, HEUE IR T CR 41(P<<0.001), A

HEBR 40 2 A5, 1 — 2558 Wy 2253 Mr, e R
TG IKRFEA TR Z S5, 55 41 Peak VO, /3% T NL 41
(P<<0.001), (H4 S8 MBI 2 A 1 22 7 LRI &
o Ot RE R HAAE BR (W AT, AVO/AWR, VO,/HR,
HRR. ASBP), EH. CH 41 #Jfik T X FAZH Fl CR 41 (P<
0.001) .

R3O0 ML AN LR TR 0 2 A R AR 2 2 ()OI REFE AR AT L (5 £ 5)
Table 3 Comparison of cardiopulmonary function indexes between control group and hypertensive patients with

different left ventricular configurations

2H 5 %%  HRR(¥K/min) ASBP Peak VO,” Peak VO, AT AVO/AWR  VOHR(mL/IX)
Group n  HRR(beats/min) (mmHg) [mL/(kg-min)] ~ [mL/(kg'min)] [mL/(kg'min)]  (mL/min-W) VO,/HR(mL/beat)
Xt Control 151 4628 £21.71 4137 £ 2264  18.14 £ 4.76 1331 £4.04 950 + 2.63 9.68 + 2.65
NL 260 38.76 & 17.81° 37.89 & 22.73° 1620 = 4.93°  15.60 = 0.18 11.40 = 3.95°  8.35 * 2.55" 8.76 £ 2.88"
CR 257 37.79 & 18.82° 39.75 £ 24.05°  15.56 & 5.18" 1558 & 021° 11.19 + 414"  8.40 % 3.12° 8.59 & 2.99"
EH 167 33.46 £ 19.27" 3139 & 21.09° 13.56 + 4.92*™ 1426 & 0.30° 10.32 & 3.81" 7.36 + 3.45" 7.49 + 273"
CH 151 34.18 £ 1827™ 3325 +23.07™ 13.27 & 4.40™ 1427 £ 0.32° 10.24 £ 3.70™ 7.30 & 3.16™ 7.02 £ 2.26™
FlH 13.311 6.263 21.417 8.513 5.521 9.833 22.769

PlE <0.001 <0.001 <0.001 <0.001 0.002 <0.001 <0.001

3 NLALN IE % M B 4L CRAL N 1] 0 P 510 4. EHAL Sy 9.0 MR MR JEE 405 CHAL D 1] 0 PR AR PR 4 5 HRROW U Z 48 45 5 ASBP Y IE 86 L4725 1k
Tt 5 Peak VO, U {1 #f 48 it ATR JE 420 ] 3 AVO/AWRS HE 48 it -2 SR A3 VO/HRY A K . 5 34 B4 L 'P<<0.05; 5 NLAL L, °P<<0.05; 5
CRALLL, *P<0.05, "X M4 5 1o 1L Hs 45 44 B W7 28 2 [0 Peak VO,I4 J7 25 4395 "iei Al P 45 #y U 41 2 3] Peak VOLHE— AL AT 11 7 2 43 #r, 83 1 4L
i) 5 22 S (e PR 3 PR AR L Wi L SF K e L WE O AR | ST B IR BE R AR I R A ) o

Abbreviations: NL, normal configuration; CR, centripetal remodeling; EH, eccentric hypertrophy; CH, centripetal hypertrophy; HRR, heart rate reserve;
ASBP, exercise systolic pressure change; Peak VO,, Peak oxygen uptake; AT, anaerobic threshold; AVO,/AWR, oxygen uptake-power slope; VO,/HR, oxygen
pulse. Compared with control group, *P<< 0.05; compared with NL group, °P<< 0.05; compared with CR group,’P<< 0.05." Analysis of variance between Peak
VO, of control group and each configuration subgroup of hypertension; * Further analysis of covariance between Peak VO, of each configuration subgroup of
hypertension adjusted clinical measurement data with differences between groups (age, systolic blood pressure, diastolic blood pressure, resting heart rate,
course of disease, total cholesterol, low density lipoprotein cholesterol, etc).
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23 BRALEHRILGIRSHNES HRETER Fefi] . CH H A T2 (P<<0.001) . 220 ZE =
ML £ A 0 A TR A e PR ) T B 25 5 (DL 4), ¥y, B LVMI. LVEDD. LVEDS. PWT. IVST #§
ZERLR P, B NL Hf . CR H B4 & F &, 1 EH PRI R T2 (P<<0.001)

R4 LR 20 FE A R S HOIAG B L1 ) 22 S

Table 4 Sex differences in left ventricular configuration parameters and configuration proportions in hypertensive patients

FESI %k LVEDD LVESD PWT IVST LVMI
Gender n (mm) (mm) (mm) (mm) (g/m?)

% Male 432 47.45 + 391 30.62 =& 3.05 9.77 * 0.80 11.40 + 1.28 101.64 + 18.71
% Female 403 45.41 +3.36 29.29 & 2.71 9.38 & 0.83 10.60 % 1.07 97.88 & 16.12
74! ~8.063 ~6.635 ~6.861 -9.629 ~3.106
Pl <0.001 <0.001 <0.001 <0.001 0.002
HE5I NL CR EH CH
Gender RWT [n(%)] [1n(%)] [n(%)] [n(%)]

5 Male 0.41 & 0.04 161 (37.3) 177 (41.0) 69 (16.0) 25(5.8)

4 Female 0.42 & 0.05 99 (24.6)* 80 (19.9)° 98 (24.3)° 126 (31.3)°
74! 0.420 123.129

PlH 0.675 <0.001

L EAS AT EERILL(X+s) %R . LVEDDA 20 & EF ik K W N 48 5 LVESDA Z2 U YR 46 AR ) 4285 PWTR 20 % 5 BEJR B 5 IVST N
A PR s LVMDN 72 % B 45 50 RWTOM ARG 28 BE JEEJIE 5 NLOA IE 3 #9285 CROM 7] O P T4 s R B O PR B IR CHO A D PR IR IR . A3 v,
W3 i L %8 A Bonferronifs 1F , *P<<0.0125,

Normally distributed continuous data are presented as (¥ + s). Abbreviations: LVEDD, left ventricular end-diastolic diameter; LVESD, left ventricular end-
systolic diameter; PWT, left ventricular posterior wall thickness; IVST, interventricular septal thickness; LVMI, left ventricular mass index; RWT, relative
ventricular wall thickness; NL, normal configuration; CR, centripetal remodeling; EH, eccentric hypertrophy; CH, centripetal hypertrophy. In the y* test,

pairwise comparisons were made with Bonferroni correction, *P<<0.0125.

24 BOEAOCEHRSHMNIEINERMEXGE BEEH LVMI, IVST 5 Peak VO, S 74156 (P<0.05),
A A B PR A AT, A BTE v LR S B A R, AR M L Pk % HA IVST Fl Peak VO, £ i M € (P<
2 Mg B AH % 2 % LVEDD, LVESD. PWT, IVST Fi 0.05), HAHMEF FHM. Wk S,

Peak VO, & 71405 (P<<0.001) . #F— 5 50 25347,

RS RS E L EH S Peak VO, HYH

Table 5 Correlation between left ventricular configuration parameters and Peak VO, in hypertensive patients

HE 1% LVEDD (mm) LVESD (mm) PWT (mm) IVST (mm) LVMI (g/mz) RWT

Patients n HH PlH i PlE i PE i PiE oI PfE Ml PH
2R HEH Total 835 -0.115 <<0.001 -0.122  <<0.001 —0.141 <<0.001 —-0.151 <<0.001 -0.042  0.111 -0.043  0.109
FBH:EH Male 432 —0.010 0416  —0.009 0.423  —0.040 0204 —0.114 0.009 —0.100 0.019 -0.054 0.133

Pk # Female 403 —-0.025 0306  —0.057 0.129  —0.047 0.171  —0.088 0.039  —0.051 0.154  —0.026 0.304
¥ : Peak VO, N I (H 5t A &5 LVEDD N 720> % &7 ik R W N 485 LVESD N 760 & W 46 AR W1 948 s PWT o 20 %8 i BE LI IVST N %8 (8] b J2 5
LVMEA 72 % 5 & 16 550 RWT R AR X 2 BE B

Abbreviations: Peak VO,, Peak oxygen uptake; LVEDD, left ventricular end-diastolic diameter; LVESD, left ventricular end-systolic diameter; PWT, left

ventricular posterior wall thickness; IVST, interventricular septal thickness; LVMI, left ventricular mass index; RWT, relative ventricular wall thickness.

25 BIEHEAMBESEHS Peak VO, BT TORMEIR 24 R 2 AR IS L MR L Il | o038 2 i I A
T4 A & AF 5 i RS AN R 22O = A A 2] I3 PRI « e JIFL T I = L IR s L AR ) )
Hiz Byt 8 0 40 57 AH O, 3 — 205k H 2 oo 2t [l 1 LR 4 DS RZH (NL, CR, EH, CH) ffJ Peak VO, *F
AT R I 4 SR R 2H (LIRS R 2 575 ) 51048 X B4 AIC 1,08, 1.14, 1.78. 1.73 mL/(kg-min)(P<
br Peak VO, [ AH ¢ M, 45 3L W7« 78 8 3% I IR 3 A 0.05), W% 6.
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R 6 R EE AL E AR (LA AN 2 ) 5 Peak VO, AR 92 J0 4 11U 73 #r

Table 6 Multiple linear regression analysis of the relationship between Peak VO, and left ventriculus in hypertensive patients configuration

(with normal group as reference)

H4¢# Independent variable B SE PIE HH Pl

#% Constant 33.168 2342 14.162 <0.001
NL -1.082 0.428 -0.102 -2.531 0.012
CR -1.135 0.432 -0.106 -2.626 0.009
EH -1.777 0.476 -0.142 -3.736 <0.001
CH -1.725 0.468 -0.137 —3.640 <0.001
AEIE () Age(years) -0.270 0.020 -0.398 -13.369 <0.001
FH: Male 2.910 0.313 0.311 9.284 <€0.001
W4 I (mmHg) SBP -0.027 0.008 0.103 3.294 0.001
#F3K T (mmHg) DBP 0.008 0.014 0.018 0.584 0.559
L>FEK/41) HR (beats/min) -0.009 0.011 -0.023 -0.839 0.401
23 I U (mmol/L) FBG -0.099 0.047 -0.059 -2.123 0.034
BMI (kg/m®) ~0.150 0.042 ~0.100 -3.568 <0.001
I IRAR (wmol/L) SUA 0.001 0.001 0.022 0.752 0.452
S IE [ i (mmol/L) TC 0.105 0.113 0.028 0.928 0.354
Al =g (mmol/L) TG -0.155 0.131 -0.035 -1.182 0.238
2 4 Smoking -0.976 0.490 —0.065 -1.991 0.047
W Drinking 0.785 0.707 0.035 1111 0.267

7E: Peak VO Jy I #5240k 5 N IE 44 505 CROJg o] 0> PE F 445 EHOA 9.0 PE AR JSE; CHOJg o] 0 PE AR JE s BMIK PR 45 4. 845 R® = 0,284,
Abbreviations: Peak VO,, Peak oxygen uptake; NL, normal configuration; CR, centripetal remodeling; EH, eccentric hypertrophy; CH, centripetal

hypertrophy; SBP, systolic blood pressure; DBP, diastolic blood pressure; HR, heart rate; FBG, fasting blood glucose; BMI, body mass index;SUA, serum uric

acid; TC, total cholesterol; TG, triglyceride. After adjustment, R>=0.284.

Sy it — 5 W R e I R e D BRI B B
B A sk S A S, B Peak VO, N RS &, LA O
AL S RO PRIEATERL y F AR &, X5 5 1L
B2 B E AT 22 o0 A et LA 4 B, ZE PR3 TR 2%
%5, 45 3 5 oR 5B 2k J& Peak VO, B9 57 1F 41 ¢ A
R, MAFERE | Ueds e . BMI, 25 i ILB% . BB M1 IVST(B =
—0.264, P = 0.028) 5 A % 5 Peak VO, Il 37 1 A1 6, WL
# 7. #E—L B LR 00, BRI
JE . 25 I8 Mg . BB A IVST(B = —0.551, P < 0.001) 5
Peak VO, Mt 57 11 #H 3¢5 2otk (B # 9AE . BMI I BB 4%
A2 5 Peak VO, A%, &F 5K H & Peak VO, Jl 37 1E AH
K&, {H IVST 5 & 1 H ¥ Peak VO, fHEME LS8 i
L (B=-0.033, P =0.323),

W 2 2 I A TR AR 9 3, 28 AT v i e AR A LE 151
GEHTHATE o T LR DG I A S 22 i N R AL R
PSSR, A 45 5 g ffer | 28 R 280 i 9 20 b 8k
T SRAE B M AR E AL AR N A R R,
B A 308 A AL, 3 0 85 o JULEAR A QA R A A B ]
J R SRR, RIS 1oy 1 AR 5 T T 8 A7 A AR
BT, BRI 5K 3R - [ B AR G845 S0 n] e
O JULER B B E O | HES 2K L K [ o £F 4 Ak, B

et D PERE R, LA Sk D RERRAT . 55—y
SR 3 BN A AT R, T A BE N T B O
JULER M B 2R I, S B O PENE R, 5 4
RUOREARAN G . PR AL RS 177 Aok 1 S AL R fL D i
BEAT SR TR B AR ALAZ 40, 5 B = BRI IR Y A st L,
PR ol A JUL SR 28R, v i s sl T T o 1) A%
OBLE o ABFFEARUESE 7 AR i LT KPR 4R I
J B R 18 Sl e B E A G R o A AN
I E A% T EUS S RE 1 0 T B, ib B — 205 e 18 =
TR 12

B BE DR, EENEBER A E LT
FE22 5 AL G Bk, T 5 AR B ke 1 R
WREE Y, F 5 FEE O, it 520 %
IO Pk E A A S5, A BE TS N HESEBR T & 91 0w 1Y
B, HERX MR WMIN R . A5, BAF Lk
e LR 8 B EHL CH L9 w8 1 55 1, 450 02 Pk 1
11 45 e (1 CHZH BB AR I KL AR I, 3 Al 4] — I3
5T e L R 0 LA A P 531 22 S ) U AT
P DI L A — Y LR E A B
TE S BE B B A 1 2200 B R BRIl T R
TN AL GE K, 55 4 —T5 T, 2otk A9 s AT 4 T
PO PEHE DR, JUHJE TR 2 R 2oV b, 1 T 9 1f
23 VRGN T, T 30 M R R R T 22 1Y D
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Table 7 Multiple stepwise linear regression analysis of the relationship between left ventricular configuration parameters and Peak VO, in

hypertensive patients

H ¥ Patients 1% n 451 Independent variable BfH SE p1E HE PlE
4={KTotal 835 “##% Constant 26.409 1.989 13.276 <0.001
AR (10%) Age (10 years) —2.409 0.200 -0.365 —12.047 <0.001
B PE Male 2.870 0.292 0.314 9.817 <0.001
W45 1 (mmHg) SBP -0.028 0.008 -0.106 —3.464 <0.001
IVST (mm) —0.264 0.120 -0.072 -2.195 0.028
BB -0.785 0.282 —0.084 —2.784 0.005
22 LA (mmol/L) FBG -0.115 0.047 -0.073 -2.439 0.015
BMI (kg/m®) -0.099 0.046 -0.067 —2.146 0.032
J¥EMale 432 # %X Constant 28.867 2.647 10.907 <0.001
A% (104) Age(10 years) —2.422 0.291 -0.363 -8.332 <0.001
IVST (mm) -0.551 0.155 -0.155 -3.565 <0.001
4 (mmHg) SBP —0.040 0.012 —0.153 —3.496 <0.001
BB -1.048 0.406 -0.113 —2.580 0.010
23 @ 1A% (mmol/L) FBG -0.140 0.059 -0.103 -2.359 0.019
4 ¥EFemale 403 # 4L Constant 19.252 2.093 9.196 <0.001
A% (104) Age(10 years) —1.846 0.138 -0.433 -13.379 <0.001
BMI (kg/m®) -0.227 0.044 -0.169 -5.170 <0.001
W4 I (mmHg) SBP 0.043 0.014 0.099 3.138 0.002
BB —0.744 0.342 -0.070 -2.175 0.030

i : Peak VO, I (B 41F % it ; BMIW K 5 46 455 BBy B2 PR BELHE 71 ; TVST Ay 2 ] R 5 B ; LVEDDCK 760> 3 &7 3K K i N 42 ; LVESDR 2.0 Z L

AAIAN AR PWTR A2 .0 5 BE R BE s LVMIDH 70 %8 00 6 15 2505 RWT A A X 38 BE JRL B2 3 RASIR P 3 -1 48 5 7k R R G il 37 ; CCBJy 45 38 i FH i
Zj, Zomhl A &Y, ER e A EER (R10%)  RERE . R, FFKE . @il ER =, 0%, A0 E 18 24 (LVEDD, LVESD,
IVST, PWT, LVMIL, RWT) K% I | G IE I B il = I PRI s 2 P78 e f 5 ) . RO e | A B2 L % 25 (RASEL BB, CCB., Fil IR
) o B, PR =0.306; F B, WK R =0.243; LB, WG R =0.251,

Abbreviations: Peak VO,, Peak oxygen uptake; SBP, systolic blood pressure; DBP, diastolic blood pressure; BB, beta blocker receptor; FBG, fasting blood
glucose; BMI, body mass index; IVST, interventricular septal thickness; LVEDD, left ventricular end-diastolic diameter; LVESD, left ventricular end-systolic
diameter; PWT, left ventricular posterior wall thickness; LVMI, left ventricular mass index; RWT, relative ventricular wall thickness; RASI, renin-angiotensin
system inhibitor; CCB, calcium channel blocker. In multiple regression equations, quantitative variables included age (every 10 years), BMI, SBP, DBP,
duration of hypertension, heart rate, parameters of left ventricular geometry (LVEDD, LVESD, IVST, PWT, LVMI, RWT) and FBG, total cholesterol,
triglyceride, serum uric acid; qualitative variables included sex, smoking history, drinking history, antihypertensive drugs (RASi, BB, CCB, diuretics). All

patients, adjusted R’=0.306; males, adjusted R’=10.243; females, adjusted R’=0.251.
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