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Comparison of clinical characteristics and prognostic influence
factors between patients with or without hypertrophic
cardiomyopathy complicated by microvascular dysfunction

WU Chuwen, PENG Mengling, FU Yu, ZHOU Shanshan
(Department of Cardiovascular Medicine, First Hospital, Jilin University, Changchun 130021, China)

ABSTRACT Objective: To discuss the clinical characteristics of the patients with hypertrophic
cardiomyopathy (HCM) complicated with microcirculatory dysfunction (CMD) , and to analyze the impact
of concurrent CMD on the prognosis of the HCM patients. Methods: A total of 211 patients diagnosed
with HCM and having complete cardiac magnetic resonance imaging (CMR) examination results from
January 1, 2019 to September 30, 2023 were collected. They were divided into HCM complicated with
CMD group (68 cases) and HCM complicated without CMD group (143 cases) based on CMR assessment.
The clinical data such as age, gender, admission symptoms, and past medical history, blood test data such
as troponin, electrocardiogram, echocardiography, and CMR data including abnormal Q wave, ST segment
depression, inverted T wave, PR interval, QRS wavelength, corrected QT interval, ejection fraction
(EF), left atrial diameter (LAD), left and right ventricular end-diastolic diameters, cardiac output, E peak,
A peak, and maximum wall thickness (MWT) of the patients were compared between two groups.
Logistic regression was used to analyze the clinical characteristics of the HCM patients complicated with
CMD; multivariate modified Poisson regression was used to analyze the risk factors for major adverse
cardiovascular events (MACE) in the HCM patients. Results: Compared with HCM complicated without
CMD group, the percentage of palpitation patients in HCM complicated with CMD group was significantly
increased (P<C0.05), the percentage of tachycardia episode patients was significantly increased (P<Z0.05),
the troponin level was significantly increased (P<C0.05), and the percentage with a history of hypertension
patients was significantly decreased (P<C0.05). Compared with HCM complicated without CMD group,
the percentage of abnormal Q wave on electrocardiogram in the patients in HCM complicated with CMD
group were significantly increased (P<C0.05), the percentage of inverted T wave and the EF of the patients
was significantly decreased (P<C0.05), the LAD was significantly increased (P<C0.05), and the MWT
was significantly increased ( P<C0.05). The multivariate Logistic regression analysis results showed that
increased LAD (OR=1.05, 95%CI: 1.00—1.11, P=0.048) and increased MWT (OR=1.11,
95%CI: 1.03—1.19, P=0.007) were the risk factors for concurrent CMD in the HCM patients; history
of hypertension (OR=0.40, 95%CI: 0.20—0.80, P=0.010) was a protective factor for concurrent
CMD in the HCM patients. The average follow-up time in this study was 20. 5 months. A total of 27 patients
experienced MACE, with an overall incidence of 12. 80%, including 12 patients in HCM complicated with
CMD group and 15 patients in HCM complicated without CMD group. The multivariate modified Poisson
regression analysis results showed that history of diabetes (RR=2. 34, 95%CI: 1.09—5. 06, P=0.030),
history of arrhythmia (RR) =4.00, 95%CI: 1.82—8.83, P=0.001) , and decreased ejection fraction
(RR=0.96, 95%CI: 0.94—0.99, P=0.001) were risk factors for MACE in the HCM patients.
Conclusion: The HCM patients complicated with CMD have unique clinical characteristics, including
higher symptom burden, left atrial enlargement, myocardial hypertrophy, and increased troponin levels.
Concurrent CMD does not increase the short-term risk of adverse events; diabetes, arrhythmia, and
decreased EF are key risk factors for prognosis; early intervention and complication management for HCM

complicated with CMD patients may improve the long-term prognosis of the HCM patients.
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glomerular rate, eGFR) Hl eGFR<C
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HCM Jf & CMD #l K Jf % CMD 4., ] ] CMR it
70 WUHE 3 & PE A o HCM J3f & CMD 41 - 75 #
L0 WUHE 7 18 (magnetic resonance myocardial
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PRI ST FEA (K 56 . 2L B A B (. PRIEI .
QRS K . KIE QT HIM . EF. 2.0 % &F K AR W
N 12 (left
LVDD) ., L& . EBEMMWT RFFA IES 5
fi, LM (P25, P75) Ko, #0A] AR H BRI
K. 220 gt . D REER . i L MR R
FLC Bl i #ORE AR S0 L R QU . ST B AR A ]
BTHEU2 (%) Fox, 4l KRR TR
ST Logistic B8, K B R 4 M7 vh 25 R A G it
B A £ H Z Logistic | H 4301, B 445
REXHIME L (odds ratio, OR) F195% B 1= X Al
(confidence interval, CI) #f7#ik., WHZ RN R B
iE Poisson 8] JH 43 #7 i 15 191 []] MACE & 4 1 5% i
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2 & B

ventricular end diastolic dimension,

2.1 24 FWBAKE S5 HCM A &K CMD4
i, HCM Jf &8 CMD 4H % kA OB B HE H 4y

R BT E (P<0.05), KA LIEEEHE A S
R T (P<C0.05), UG H /K91 & T &
(P<C0.05), A & Il R 58 8 E A 4 % 0 B AR
(P<C0.05). 2418 F W . M 51F1BE IR s T4
S TGITFE X (P>0.05), W1,

22 288K e ELER HHCMKIF A
CMD A H#, HCM & CMD 410 BT W Q It
BEE SR LI E (P<0.05), O H B BE 7
T EHEA T FUEEM (P<0.05), 2HEH
O ST B EARM L] . PRIEHT . QRS A
KA IE QT MM b 2 R ¥ LG it # & X (P>
0.05), WL#%2.

23 248 F o lEARE HHCM KIH K
CMD 4l tb#, HCM Jf%& CMD 41 /i # EF B 1 F# MK
(P<<0.05), LADWIRHK (P<<0.05), MWT H] i
B (P<<0.05). 24 B E LA LEERRKNE .
O B AR ZERY TG %8 X
(P>0.05), %3,

F1 28 BEIEEREBME

Tab.1 Clinical characteristics of patients in two groups

Group . - Age Male Palpitation Hypertension — Diabetes  Tachycardia Troponin
(xts, year)  [a(p/Y0)]  [nln/%)] [n(yp/ %)] [n(n/ %)) [n(yp/ %)] [op/(ng L]
HCM complicated with CMD 68 52.72412.97 47(69.12) 25(36.76) 19 (27.94) 5(7.35) 10 (14.71)  0.05(0.05,0.07)
HCM complicated without CMD 143 55.48£14.56 88(61.54) 33(23.08) 66 (46.15) 20 (13.99) 5(3.50) 0.05 (0.04,0.05)
1Z/y 1.333 1.149 4.332 6.355 1.941 7.154 —2.346
P 0.184 0.284 0.037 0.012 0.164 0.007 0.019
x2 2HBELHERELER
Tab. 2 Electrocardiographic data of patients in two groups

Group Abnormal Q ST segment Inverted T-wave PR interval QRS wave  Corrected QT

waveln(p/%)] depression[n(y/%)] [n(p/%)] (¢/ms) duration(#/ms) interval(z/ms)
HCM complicated with CMD 68 13(19.12) 14 (20.59) 30 (44.12) 160 (148,181) 94 (86,104) 452 (431,469)
HCM complicated without CMD 143 8(5.59) 27 (18.88) 84 (58.74) 158 (146,174) 94 (86,100) 453 (438,476)
Z/y 9.404 0.086 3.968 —1.447 —0.695 —1.434
P 0.002 0.770 0.046 0.148 0.487 0.152

2.4 HCMA&#CMD# EREZ 24 K HCM
JEA IR CMDAE R F AR, X REE 2R
A GertF B S R 31T 2 I E Logistic 7154317,
ER IR LAD# K (OR=1.05, 95%CI: 1.00~
1.11, P=0.048) Al MWT # i1 (OR=1.11,
95%CI: 1.03~1.19, P=0.007) & HCM # % It
& CMD ) fa [ 2 o @ i R 2 (OR=0. 40,

95%CI: 0.20~0.80, P=0.010) J& HCM i # I
KCMD R HERE., k4,

2.5 24 %&FMACES R AWF5E Vbl U5 i 7]
J20.540 R, A 27 BB H LKA MACE, Bk4
F N 12.80% . Hh HCM % CMD 241 % 12 4],
IR CMD AR 156, kS,

2.6 HCMAXAMACE#® AR B E 24 HKHNK
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Tab.3 Cardiac imaging results of patients in two groups

Group n EF (/%) LAD (//mm) LVDD (//mm) RVDD (//mm)
HCM complicated with CMD 68  61.50(54.00,63.75) 41.1546.77 46.00(43.00,50.00) 21.7242.52
HCM complicated without CMD 143 63.00 (59.00,65.00) 38.6846.12 47.00(44.00,50.00) 21.73+2.67
1z —2.325 —2.646 —0.457 0.017

P 0.020 0.009 0.648 0.986

Group n CO (L-min™ ") E peak (cm-s ') A peak (cm+s™") MWT (//mm)
HCM complicated with CMD 68 4.60 (3.53,5.73) 65.50(52.00,72.00) 77.56422.47 21.00 (18.00,25.75)
HCM complicated without CMD 143 4.80 (3.60,5.90) 65.50(59.00,79.00) 82.84+21.64 20.00 (17.00, 23.00)
1z —1.116 —1.645 1.637 —2.171

P 0.265 0.100 0.103 0.030

#4 ZPHE Logistic BIF4MF HCM 3 & CMD BB K &

Tab. 4

Multivariate Logistic analysis of risk factors of HCM complicated with CMD

Univariate analysis

Multivariate analysis

Risk factor
OR(95%CI)

g OR(95%CI) P

Palpitation 1.94 (1.03—3.63) 0.039 1.72(0.82—3.60) 0.153
Hypertension 0.45(0.24—0.84) 0.013 0.40 (0.20—0.80) 0.010
Tachycardia 4.76 (1.56—14.53) 0.006 2.23(0.60—8.23) 0.229
Troponin 1.07 (1.01—1.18) 0.018 1.05(0.95—1.17) 0.355
Inverted T-wave 0.56 (0.31—0.99) 0.047 0.67 (0.35—1.30) 0.240
Abnormal Q wave 3.99 (1.57—10.16) 0.004 2.39(0.85—6.72) 0.099
EF 0.96 (0.93—0.99) 0.014 0.97 (0.94—1.01) 0.146
LAD 1.06 (1.02—1.12) 0.010 1.05 (1.00—1.11) 0.048
MWT 1.09 (1.02—1.16) 0.010 1.11 (1.03—1.19) 0.007
£5 24 BEMACEER
Tab.5 MACE results of patients in two groups [n(n/ %)]
Group n MACE All—cau‘se New/reCLAxrrem New new . New stroke
mortality heart failure angina/MI arrhythmias
HCM complicated with CMD 68 12 (17.65) 2(2.94) 2(2.94) 3(4.41) 5(7.35) 0(0.00)
HCM complicated without CMD 143 15(10.49) 3(2.10) 3(2.10) 3(2.10) 4(2.80) 2(1.40)
P 0.146 1.000" 1.000" 0.616" 0.244" 1.000"
"P: Calibrated chi-square test; “P: Fisher’s exact probability method.
FIEIE Poisson M A BAT G it 2 2 RagH R (B8 3 3t i

PRI s ARG R R L L LSS B KPR EF)
WA Z FEBEIE Poisson M 15, Z5 R Ex . IR HH
8 [ AH X /GBS B (relative risk, RR) =2. 34,
95%CI: 1.09~5.06, P=0.030]. > % 5 %
(RR=4.00, 95%CI:1.82~8.83, P=0.001) fM EF
ik (RR=0.96, 95%CI: 0. 94~0.99, P=0.001)
EHCM#EE KA MACER G INE., W#k6,

HCM J& — B i UL 388 4% 10 WU o 558 i A
B E K 0.2% Y, HCM B # .0 W) Re 2 F R,
IR DALY KBS . R AR, BE S
WO IEDT R G Ty R E AR . HCM H 35 5 4R 2
JikE o TC W] B e A, CMD 38 S8 9 Fio0 LB i i1
FEJE Y R e R B kA B2 A 5 )
REM SR, MO A ML EUR 2, R il il fe 2%
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Tab.6 Multivariable modified Poisson regression analysis of risk factors for MACE in patients with HCM

Univariate analysis

Multivariate analysis

Risk factor

RR(95%CI) p RR(95%CI) P
Age 1.02 (0.99—1.05) 0.132
Female 1.18(0.56,2.51) 0.658
Hypertension 0.70(0.32—1.54) 0.374
Diabetes 2.35(1.04—5.32) 0.041 2.34(1.09,5.06) 0.030
Hyperlipidemia 1.27(0.54,2.98) 0.582
Arrhythmia 4.99 (2.27,10.97) <20.001 4.00 (1.82,8.83) 0.001
Smoking 0.99 (0.45,2.18) 0.979
Drinking alcohol 0.99 (0.36,2.71) 0.987
Troponin 1.07 (1.04—1.11) <0.001 1.04 (0.97,1.11) 0.244
EF 0.95(0.93—0.98) <20.001 0.96 (0.94,0.99) 0.001
MWT 0.97 (0.90—1.05) 0.497
CMD 1.40 (0.67—2.96) 0.375

SECONLE gL, ORI ETIRE TR, RS R
THE T A S R R TS, R ARG AL R T
B — PR SE AR . — TN A 79 TAF 58 1L 59 74044
ZAAH W Meta 2 HrFoE Y A5 R R . R B ki
WA SR SR AT R 1 MACE
RAERAR, AR BR: EHCM B HH,
3t 40 %6 19 32 3 35 A A R R S S B0 B far R
AVE T ERG o MRPE T B S AR RSt = 0 Bh it
W R e A BOR = B ) R A G . ARBIESE
i X e HCM 9 & 5 2K 9 & CMD B 19 1ifi IR HF
fiE, Jfortr H s s H &%, #78 CMD 78 HCM
o B A4 L v 0 R R R R U ) A R
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HCM Jf & CMD &35 0B . O 3l i 3 FC L B 5
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Thr, A SRO0E B e 10 TT B AR 45 1 0 AL AT i 4
fi, 5 CMD H & O ILET 2 4 F2 B 0 2 A4 9 3R fE
—

AW LR B R . HCM I & CMD 2 5 % &
I s s B B S BRI, B 2 I &R Logistic vl 14 43
BT 25 5% 26 W 3 1 9 52 AT RE 2 T & CMID 9 £ b 1k
HE . BEAEMSE Y Bos . il a5 ko 3 P8 7 F
Al 45 s T BRI P L I, 5 G i L R e i R R

IF S0 WUIE JEE A8 P, v il s O 2 0 & JIUIE R 1)
BE A A K, SRR S K . R
AR R SR WIE)ECE S, SRR A /N
KA B 40045 i R A K . Ah, 0 B R R
SLET] RS, A RE S AR AR AR A, T I AR
BTV 2 &, HALH R e 7R
= Bl IO B 7 R I R 50 U JEE 1 AR v O
FEEIRMHCM Wik sh ik o L ok, @& i E
AR RS2 B RIRT A A B K R R AL
0l 7 (angiotensin-converting enzyme inhibitor,
ACED) 225 ¥) Be il i o035 145 N K 2 g R AR 0
WU FE, A 322 % CMD. [R] B 5 1f R R 3 B9 22 0
Z J BT 3 0 T RE A S GOUE B Bl i I R R,
HCMD 2 Wi Rk . SR, 3X — I 75 3 A 1 i
PEWT ST — Dk, JUHEFAE R R 25 26 5
CMD#F I X R .

AL R R 5 HCM £FF % CMD 41 [
%, HCM ¥ % CMD 4 #&  LAD f1 MW T B &
Hahn., ZHE Logistic A4 R BoR: 220 HY
R LA JEE R B N 2 HCM I & CMID i 2 57
fER 2 . fFgE 0 BoR s MW T &4 0
LB I . CMD T B0 0 WU VA 2 7T 51 & AREE
O LA B AE A ) Joi £F 4t Ak, iE— 25 Jin = &7 5k D) g
BEfR MO s I T, AR OB K

S HCM I & CMD H 35 1.0 JIE 45 #4 2 4% BY
i, HZHFE Poisson [MF4 45 R Bk . CMD A
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AR TR £ K Poisson [ 43 #7 B
BT B PR @%%MﬁiﬁEwNmamM%
HREMACE ks fa e %, S55ERiFsR = 4
%~ﬁoikﬁ@ﬁ%%%%ﬁmmﬁ%%M@
Sy R ERAL T E KA . Fan, JF & BRI B HCM
R T BB T A (1 IR 4 R UL L A
1M EF FEAR 09 8 IO A 2% o A 200 3 5 52 1 B
R PIRIT F B

i LTk, HCM Jf & CMD % H A 5l 4y 1)
I RFFAE , LG T i AR AR T fr . 220 i KL o0
JUUIE JE& 0 LSS 48 1 K SF- T o I & CMID AR 3 in 8
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