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Abstract

Dilated cardiomyopathy is a myocardial disease characterized by the gradual enlargement of the
ventricular cavity and the decline of systolic function, often leading to congestive heart failure. Di-
lated cardiomyopathy has a distinct familial trait, with mutations in related pathogenic genes ac-
counting for approximately 50% of patients with dilated cardiomyopathy. As research on related
pathogenic genes deepens, it will undoubtedly provide more potential targets and treatment ap-
proaches for the treatment of dilated cardiomyopathy. Dilated cardiomyopathy is prone to cause
heart failure, arrhythmia, and even sudden death. In China, the number of adults aged 35 and above
suffering from this disease is about 1.77 million, with a high mortality rate. Therefore, accurate and
timely clinical diagnosis and treatment are of vital importance. Currently, the diagnosis of dilated
cardiomyopathy mainly relies on laboratory and imaging tests of patients, and the importance of
genetic testing is increasingly recognized. The treatment methods for dilated cardiomyopathy in-
clude drug therapy, cardiac resynchronization therapy, and heart transplantation, etc. This article
summarizes the etiology, pathophysiological mechanism, diagnosis, and treatment methods of di-
lated cardiomyopathy by referring to existing clinical research and practice, providing a reference
for clinicians.

Keywords

Dilated Cardiomyopathy, Etiology, Pathophysiological Mechanism, Diagnosis,
Treatment

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 5|

5k A0 J1JP (Dilated cardiomyopathy, DCM)[#)5E & 2 &= 4 7K AN 4e D B R AS A7 AL, T ASBEAN
S AT SR A EIGRE o SR AR RE[ L] IR AL U B A (0 A Al v B 10 J5 N 5~8 fl[2], {HERTAE
AHE, XU EFK, MERBEERTEARNAER. &7, Bk Z ik AL Un S
FULARS W, B ok AL U I R R RS T M H  IRIEIE A R AT TG T, DCM MR R LN
1/250, BUAELERESZMIGIAIT R, H 3 EFET R AN 20% [3] [4]. REFAERATH % LIRS, HEi 5k
ONURTES 5 5 7 BB AR DRC 7 3 v T B B ¥ 7 BB 52 O JIF R AL 10 7 28988 W R 1) SR 3 v
H 3% 40% [5].

ISR B F IR RGBS, 5 FAEFRL N 50%, 10 FAAFFHTY 25% [6] [7]. HAET:
RALEL R, AR E AR R AR R AL O U B 1 AEAETI RO 25%~30%, BEE BRI KF R R
H AT T B 6T F BN, R HAE T A pr NI, (HIL 5 AT EA100 45% [8]. #5KALC UL 5]
HCHET 1 R R 2 HU2 O L 5K S B IR FEIR, £ 70%, O 2 S U0 IR MR SE(SCD) 5 42 ) 30%
[9], BHEEEZ T LMEH[10]. Eib—RCOER 250 At 1 A2y k2o Num rggm,
9 DRI AT DLAZ 38 4% 1) RS S M BSRe R ME R [11] [12] - B2 TAE AR R 40 H 2 8K Ry 7 FI &2 % f4H .
JUEY AL IUR FA T B T BERE, (B45 BB 25 [13]. Ik, IRPREE A Y) 752 T Y Tk B WU IX 2
PEIR M E0W R 3 BT i, LGE S -
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2. K BLO AR R R E R R IR TR LS

2.1. i%HE
211 BREMER

Tk AL U F AL SRR — EAEREFE, DR Mo BoA m BRI AL 1, 7E 30%~40% 19 191 HH i Ay
e FIGENERI[14] o SRS 5K AL Co L3 P 1845 455 200 5 DR o e A S 1tk o A AT TERSR R IR 209 5k B0 L
BRI Z RV BRI 2 RN B AR A 2 HE AR N 1 2 R 2R [15] . e rp 32 2 1 S0 5 DR 4 ALK 2
F(TTN)ZER . Z4FEEA(LMNA)ZER . UIERE A ERE 7 (MYHT)ERE . USE A T-2 (TNNT2)EEH. I
B H(ACTC)HE A AN ES 118 1E 5 1 (SCNSA) A . MrRiBE 2 [ (DSP)HE (] LBk AR A 45 &8 C (MYBPC)
FEIH[16]-[20], FoA TTN JEH L) 5 SR K B0 UL 1) 25%~30% [21] . Fifi 75 5 (R 2EA7F 50 1 R e R 5L TR
R B ARSI, BRI 22 f4) ] A AMIF 7T L 7E AN B i R B 5K 280 LS B0 O 6 IR . 51 Tk AL O L

BB RIHR > HE D T WA Lo

Table 1. Possible causes of dilated cardiomyopathy

F 1 KELOAR AT RERYRE

Genetic

Titin (TTN)

LaminA/C (LMNA)

Myosin heavy chain (MYH7)
Filamin C (FLNC)
RNA-binding motif-20 (RBM20)
Troponin-T (TNNT2)
Troponin-C1 (TNNC1)

Phospholamban (PLN)

Desmoplakin (DSP)

BLC2-associated
athanogene 3 (BAG3)

Cardiac alpha-actin (ACTC1)

Sodium channel alpha unit 5
(SCN5A)

Tropomyosin-1 (TPM1)
Vinculin (VCL)

Nexilin (NEXN)

Myosin-binding protein C
(MYBPC3)

Evidence

Definitive

Definitive

Definitive

Definitive

Definitive

Definitive

Definitive

Definitive

Definitive

Definitive
Moderate
definitive
Moderate
definitive
Moderate
definitive
Moderate

Moderate

Low

Comments

20%~25% in familial DCM, 8%~15% in acquired DCM; higher rate of left
ventricular reverse remodelling (in up to 70%) in the first 2 years before
declining, and a higher risk of atrial tachyarrhythmias

Higher risk of sudden cardiac death: with early indication for primary
prevention, ICD implantation should be considered (guided by risk factors as
detailed); near 100% risk of atrial fibrillation with associated high risk of
stroke; frequent progression to end-stage heart failure

Early age of onset; high phenotypic expression; low left ventricular reverse
remodelling; frequent progression to end-stage heart failure

Mainly truncating variants with subsequent haploinsufficiency are associated
with DCM and cardiac arrhythmias

Highly penetrant; high rates of heart failure, arrhythmias, and sudden cardiac
death

Presentation as HCM or DCM; mild dysfunction

Presentation as HCM or DCM; mild dysfunction but disproportionally prone
to arrhythmias

Specific PLN-R14del-associated DCM is prone to treatment-resistant heart
failure and arrhythmias

Gene with overlapping DCM and AC presentation; prone to develop and
present as acute myocarditis of unknown pathomechanism, even without
typical imaging criteria

High disease penetrance in patients older than 40 years

Can present as HCM or DCM; specific variants also lead to atrial-septal
defect

Initially described as a gene of long QT syndrome; can present as AC or
DCM

Can present as HCM, DCM, or restrictive CMP

Lower penetrance; often paediatric onset of disease

Can present as HCM or DCM

Mainly presents as HCM but can progress into HCM with reduced LVEF,
which can be misdiagnosed as DCM
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Acquired
Infection (viruses, bacteria, or Virus presence in the heart only relevant if higher viral load or systemic
parasites) . infection and detection of cardiac inflammation

Immune-mediated diseases (e.g., Immunosuppressive therapy in giant cell or eosinophilic myocarditis,
rheumatoid arthritis, systemic lu- sarcoidosis, or vasculitis, and in selected patients with increased cardiac

pus erythematosus, or derma- " inflammation of unknown origin based upon multidisciplinary counselling

tomyositis) (cardiology and immunology)
Toxic (e.g., alcohol, ampheta- Except for alcohol, will cause irreversible injury or fibrosis to the heart,
mines, or cocaine) " with frequent myocarditis and vascular involvement

Cancer treatment (anthracyclines,
trastuzumab, and immune
checkpoint inhibitors)

Anthracyclines can cause DCM long term, whereas immune checkpoint
inhibitors can cause fatal acute myocarditis in 1%~2% of patients

Pregnancy or delivery can cause haemodynamic and hormonal alterations, and

Peripartum (pregnancy) can trigger DCM in (genetically) susceptible women

VE: 5T Linde, C. (2024). CRT for Dilated Cardiomyopathy. JACC: Clinical Electrophysiology, 10(7), 1465~1467.

212 FiSHER

A DA B TR B O L B AR A% 1 AR B4 DL T JLE[15] [16]: 1) Z5%[22]-[24], SR HiEE 25 (n
BIAALT 59, RorBEGUA . EREIREE N HTSE) . R R E R RBECE . B05E). A
S5 2) W9KE[25], AT SREUERTELAUR; 3) R VESCRETER[LT], G B S R Y. R
AE FEAFEERAE; 4) WM. B IR KM WUA R R s 5) Fefdy,  dnCoshid i S R0 UL
AL IR SR A5 [26]. o, 35K AL Al 50 B SRAG MR R 2 LWL A o B flith, 20000 Lol o8 i
£ 15 n R Ry Tk B LR [27]. R, 2t e FE VD AR i FEANIAE , X 5 B2 dy T 0L & H AR
AT 12 T PR A«

2.2. FRIBEIEHLH

IR LR FAY A A A Fr e i e 25 ] R 2 AT () A5 K1 2 10 1 ) £ P 80 L Wi 4 1 (B0) 7
SRINRE S, A ORI AT S fuer S, BN AT DO I 22 o0 IE A S 1R i 25 HLIRRDCo JIE AR AR 2L
HIHEATACEE, O NEHIUIE SR 5 BT B RAREE I, U AR 28 9 20 RGE I i O, AR AC
A2 R 45 (sympathetic nervous system, SNS). B 2 IfIL 55 7K 2 - ¥ [# i £ St (renin angiotensin ald osterone
system, RAAS). AL, AR & MU INE R 5E, LR Rk AR S v O I A R R AR e . ik,
HAE T (RFEIRGE. T BT 0) OV EM . 18V 2R S s [N L O ULRE A 7 o St 2
5T AL HUR R AR RIS TR 28] S 2 S ECOLNEY R WA ThREFEAR, I Y IUAH L i PR I
[29].

3. HRELL AR IS HR

FTA BN B EE ALY SR AL O WUR B SR 2 AR IR R 5 SRIR AR AT O vl BB AR SR A
&, W Lo FISAIRS 2 N T0 322 WA TS O E VAR S . WURR ST v vl S0 W S0 B e PR
LS HNUE FRA RUE . 2RI U < B8 B35 B AL Co UL [30]. U LS 8 o 9 ik Lo L
Tog kO L 28 B O LR 5| AL o LR AT AR A AR 8, 5A RIMRSS R ALOIE R AR . /R
B e AU RS B AT T v ELHRRR ARSI (0 R, N Aer 28 75 o UL AT I SEAE PR [31]

JEAL G RIS T Y UL (1 0 Pl PR R AR S P 1, (EL S OO R AR s B A Lo U AT
PIRBLC U A R E ) ECG B3, SRR 45 5E (138 1% SR A MR A3 5K Ao UL o 9 o, S0 22
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P %A 3 BT AL s BB A7 Tk AL o UL AT R B AT S0 P BCEUR P LMNA 2257 [32] . 1l t 75 B {1k QRS
F S R 1) 25 1% B T BE B2 78 DSP FLNC A1 PLN AT 82 B0 BREUR AL 57t . BUARIX L8 3 n] BEAE L6
FEAH 5K AL TR W, (H ECG BT W5 12 WA MR B Co M 75 7 2 Wb AR LA

v v

RIESRIE:
SBFEA N R AR fRFER A DCMZZ S
TR RS
\J
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|
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Figure 1. Diagnostic process of dilated cardiomyopathy

L i SRELL LR IS BT AR

i 0 50 P O RS D RRAZ BT A (R A 0, 7 B 5 0L 23 (L VER) 5 88 2 47 K Ao JU Lo A1 (1
B TG R 1 [33] o 1L IR AR (CMR) A5 TRl XL 2 B L WAL T RE A AL 2R ) < s HE R R RFAGE 70 B
[34]. LoELFHEALRI N AZZ AL, Rl o O BB AL, SO0 FEHRK, 5 LVEF KIS @5
TN 2K[35]. S HKALC VAR SR WL AL S AN A BIAE B S 8 (10 LVEF, (3R I ) B O 7] 3 A% FEAIR
[36]. /i )5 48 WA OB Y 5K ALCo L AR ST TS TN AR, (T LVEF R B B8, JF BB hn 2
HELIg 93 [37] [38].

g b, ek AL O B2 W i 2[R N IR0 O B SRR A D REREDS s 2RI, ARTATiE, KW
Rl R BT e B SR MR A DI RERR IS A S8 IR BRI AN, FESCe RGO T, Sl R AR
AT REDU PR T S B R . BRI LA RER BTE i Th BE SRS 9 5K R LR 2 W, (HEATTAT
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BEARR IR I T3 B o X T2 SRR . A BB (H)T  ERSTZ54) o JUE B 22 UL PR B e e
(<50 ) CoVRIEFEFERI S M S, 03 ] TEAH 0 i R [39] o SR AN s> LA b — 0l — Gk Jm A 1%
Ok E P RAESEA K AL O WUR A6 /N T 50 2 BRESE, AT 25 B8N A L « AHSRHETE
RS THY KBLOIRFIR L LK QRS BIEMR. E#ULIRE . T i i 8 /e R S A% S B 1 8
[40]-[42], H:HERAGINEE R IAE . 25 R8P AL U X 8 B e S B DA 1 v 8Os 2 Rl PRAR S 1, A
AR OLT 5K WL 4 5835 8L 2% RS AT 56 RS Tl A 4

4. kB AREETT
4.1. ZAiRTT

PR AL L DA BOW 4 5K A B B G 9 RFAE [43] Hi T PLESE O D REATCo LAY | J8E G f 2t
TR A ZE 55 I RO Ny, HATER Z R FPEVR YT o IR PP B A R O ) 3 B W R 22—, 1
O 135 B P 1:250~400, 7B ANREH (5 1:2500 [44]. VAT AL sk B G o0 ) T B ROV R
[45],

HEN 21 2RISR, B PR TAEAT R W R e, H TR O ) 3 v WV 2 8 B 2 AR 4k il 1, 4
M55 K 2R 2 PR R K B 171 (ARNI) [46] BNV 45 98 B R F502 & 1 2 $0I57I(SGLT2i) [47] [48]%%. If
EEIKRE N R R DU R - MU B IR R - BEE R St (RAAS) 11 I AE 2295 1% 1R K% 2 [49]
PARAGON-HF [S01#ff FeiEsk T ¥b FE L ph 4Dt 45 HFpEF BE 7KK, /b HFpEF B 3R EA LN
#H{F. EMPA-REG [51]. CANVAS-PROGRAM [52]#il DKCLARE [53]. DAPA-HF [54] [55]#f 7t~ i,
SGLT2 il 771 [R5 R DA e oo 0 A B0 T JRUSS AL A B[] - 2021 AR I 99 2 22 (ESC) oL ) 32 3 45
K B R A R T R s R 2 FISRI(SGLT2i). ARNIEN |, A BHEFE[56]. Ar b 5 i 70 Bos b B0
T 23a Rl “ g = 7 BEEGE Z08 “ B U ER 7 (ARNIJACEI/ARB. MRA. BB. SGLT2i)f 5.
Btz 4h, VICTROIA [STI1WFR B, ST TAER. IEHAAER O3B InE . LVEF <45 [0 J1 %5
VR, HEFEAERRUEVA T LA E RS I 4 ST PRI (1a, B 384HEE), DARRAR O ML JE T2 F FAE R 22 . 2 it
O IR YIRERBEN “ T AE” (R “FrPUEC” + T S T R AL BRI BT o

G T [ o BE 2 AT R R, TPEZE T DCM & B, B FHIER G, IRE O IhRE . Wik E
R B KIS [58]. B wh O ] 50 R A A AR R Ak, DR SRR, SR AR R R AT RS
GG, WY R AR FEAN AR A W [59] o A A SCHR R HERE HFrEF B3, B0 B H i 50 (B RIEHE,
PRHERE), RO TIRE. FEK NT-pro BNP. &3l E[60]. BRIbzAb, KR OEH(C HEdE, 5594
1E) PLeFai0di(B HEYE, i), KSR AW M(B Y, sEHER) . AENKE(B SIEE, mHIEE).
Fl O BT IR BE(C SOIEHE , 55HE3F) 55 55 b 245 50 A0 77 FER 0 4 5k A O U B3 O D Re M e A — e fEH[61]
JUE R ZLEIRTT 7 T BA HAR A, (A EAR A L 7 ROEI AT 73 . S S 450 52 IR
JREEHIE R DA R B EZEER/R: SHENHEHEESTEIER, WA S TE
D 9iA = E ALY TN UK, ST 1K = 58

4.2. B_RWIRTT

oKL U2 SRR O S8 R E BRI WL« BTSSR 1/3 i Ik
TEUR B AFAL L EWHE A, O QRS W T . CRT Sl KBRS LS O EU A AN [0 8 A
BEATT F-BU62] | FHetE, CRT /2 O B ARBANRT A « SF i 73 SO AN — 9 S b [63] o AT
O S FR B (1ICD) 2 — M N AU 75096, REME MU Co T, JRAEAS I 2 Sy Ve Co B 2R I 1 BB
JBCRL T REAT PR B, $% 1 T A BURAE A MR O R [64] o NSO AR YA I 15 4% (CCM) 2 i 1) P A
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TN BRI —Ff N A 2%, T 0 S 4056 AN N R OO T S )8, 32 R TS B IR . A
Kl AR TR B, LVEF 25%~45%[1) B8 #7207, FHE B R v BEAK 75% [65].

4.3. SpREBTT

X4 20 UL BT B0 2 AR I S AN RHA T BB O IE R A Bl O #E Al Bh 3 B (LVAD)
AR CAEFAE B AT MO IR IT I S brite, ER M TR E, W2 B LR T
OHERAE, T 2R AR o 1T LVAD (1 H IR B Hhufift e 73X — 1) 8, O R B 3 3R S R VR T
Theochari [66]5F Meta 77 )) MOMENTUM 3 3834681 LVAD 5.0 I #4188 BEAR I 2 SRAAF 3 AH Y
[67].

4.4. FBYETT

4.4.1. FHRETT

8] 78 5 41 g (Mesenchymal stem cells, MSC)# A Ay ik G028 1 5 N I R4 [RS8 ML, 7E( it
BN I SOREANE T L AR AN LR 2 A 55 TR #5622 R B AR FH[68] . 9 B T RERs A
& DCM (13 BEAE BN 2 — o Premer $RIE [R5 44517 35 B A4 8] 78 52 480 i T DU ik R ik o A7 A8 P57~
la 3% DCM &5 (1 4 R DI RE[69]. Sun [RRFFEIE B, 1 8 (8] 78 /50 40 M AT A8 04 Ss A4 mT DU i e AL
FOREGRFREE, K5 ) G I R Y B R AN B v T SR G2 A A FEPE UL, XA BN DCM I PRI TT 71 KAy
B[70]. BARTAHMIAYTE DCM 38 i S A LT 2 G B, (R — S5 SR T IS R B Fo bR B, IEFE
AT I 78 45 SR T B 75 B0 IX S 4R BEATAEAT [71] TAUMIGIT 75 5 Sei0Ia 7 7 ik B BRI, (84
APAEREARAEAA L HERAAERCRIC, RN A KBTS Z AR SRR FRHAAE
TR BUREURE . FMIE RGNS . R, EAERIRITIREERE, PTREAEE — MK

8

4.4.2. BEERTT

ITAER, DCM FERYA T IS 7 B . 8 FH ARAH SR B (AAV) Hifk, 1438 CRISPR 34w
s, AE/NRER I E T RBM20 H1ff) P635L Al R636Q 28748, a4 it A A1 TTN )
E 8 By B2 3 200 S 0 BRI = 5K 0 B8 O . 7R/ R, AAV AT IS R 4 CLIA 20 70%
PO B R 2R, HAREERAN T ARG [72]. HET, £X% LMNA 2745/ CRISPR-Cas9 V477
R TIREM B, 5 BRI AR e VeI R [73] 0 AR SRIARAL 77 A5 T B AAV B IR 71 B JF 1 5 0
JULEE ) 12 (a0 AANVO AR 5e), -t IS D] G 48 1 G2 SRR RE A, DA R B0 22 8 DR R AR (R K7 32 (an
TIN E&RERA) . AL, HE DI R HAh R AE ZL K (0 TTN A1 LMNA) AR 2 4 T
B, IHRFEEEDNGIT 5B RTT J5 (0 B 52 44 B 770 A0 6 55 7k 3R A e g4 ok 790 I B [RIVE o BEDRDVR T
TR IR T R, (BRI IENCRAR . BRI EHEE . KSR E SR
PR [RIETARAE g2 SN s FR N SRAR . RN 350 S 05 S0 /e s . E T /5 R SRR AL . K it
. ZATEVE . AEE DR .
5. RESRE

AR, §rak AL IR PR AES T BRI, fam AR BB M e s, X (15 i 1 i
EEREA T RESGE. (A2, BTSN T XMERINE RS e e k. Bk, ¥k AL iU 2 —
AN BB 5 B U, X IR TT PR Z AT A B2 S U R, e Ak, S T sk 0 LS A
B “RRHL Bz, BasT7 , RAMNESIFRSLEE B, A Ry IR T R R
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