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Abstract: Cardiomyopathy is a heart disease clinically characterized by enlargement of the heart, arrhythmia and heart failure
alone or simultaneously. Ischemic cardiomyopathy is usually caused by coronary atherosclerotic lesions, but non-ischemic
cardiomyopathy is different. It is caused by non-coronary atherosclerotic lesions which can cause heart failure, arrhythmia, and
even sudden death. With the improvement of the diagnosis level, non-ischemic cardiomyopathy has been focused on. However,
the pathogeny, diagnosis and treatment methods are still unclear in recent years, and the efficacy needs to be explored further.
The article analyzes the pathogeny, diagnosis, current status of drugs and non-drug treatment, aiming to provide more
reference materials for the early prevention of patients with non-ischemic cardiomyopathy and provide direction for the

diagnosis and treatment of clinical patients.
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Non ischemic cardiomyopathy (NICM) is a kind of
cardiogenic heart failure caused by structural and/or
functional insufficiency of the heart due to non-coronary
atherosclerosis. Compared to ischemic cardiomyopathy,
NICM has the characteristics of insidious onset and lack of
specificity in etiology. Its causes can be genetic, acquired,
or secondary to systemic diseases. Currently,
understanding of this condition remains incomplete, and
diagnosis and treatment are still imperfect. This paper
provides an overview of NICM in recent years, including
etiology, diagnostic methods, and treatment, aiming to
improve a theoretical basis.

1 Etiology of NICM

Dilated cardiomyopathy (DCM) is one of the most
common causes of NICM, characterized by ventricular
dilation and impaired contractile function. Despite
advancements in treatment, the mortality of DCM remains
high. DCM is a major indication for heart transplantation.
Numerous clinical studies indicate that toxins, diabetes,
arrhythmias, myocarditis, and pregnancy typically
contribute to phenotype and outcomes. In recent years,
there has been increasing attention to genetic factors and
mutations. In some foreign NICM patients, autosomal
dominant inheritance is often observed. Additionally,
mutations in genes, particularly the absence of B-myosin
heavy chain, have become a focus, suggesting a genetic
cause for familial NICM [1]. Understanding the interplay
between genetic and acquired diseases has been a recent
research focus, indicating that environmental factors
influence the expression of genetic backgrounds, thereby
potentially improving the assessment of such patients and

new treatment methods in the future.

Research over the past three decades has established
hypertrophic cardiomyopathy (HCM) as an autosomal
dominant genetic disease caused by pathogenic variants in
genes encoding sarcomere proteins critical for contractile
function [2]. The two most common disease genes
involved are MYBPC3 and MYH7, with pathogenic
variants in these genes accounting for 70% to 80% of all
genotype-positive HCM patients [3]. Features include left
ventricular hypertrophy, myocardial fibrosis, enhanced
oxidative stress and energy consumption, ultimately
leading to heart failure and arrhythmias. Understanding the
genetic basis of HCM heralds the era of precision medicine,
with genetic testing leading to improved and precise
diagnosis, allowing for effective genetic testing in at-risk
family members and providing better-targeted therapies.

Restrictive cardiomyopathy (RCM), defined by
increased myocardial stiffness, leads to restricted
ventricular filling, with late-stage manifestations including
heart failure, arrhythmias, and conduction abnormalities.
Compared to HCM or DCM, RCM is less common. RCM
is typically caused by cardiac amyloidosis, cardiac
sarcoidosis, or cardiac hemochromatosis. Features include
non-dilated left or right ventricles with diastolic
dysfunction. Patients with diastolic dysfunction presenting
with normal or near-normal systolic function and a
restrictive filling pattern on echocardiography should be
suspected of having RCM. Echocardiography is essential
for confirming diastolic dysfunction, differentiating RCM
from constrictive pericarditis. The prognosis of RCM is the
poorest due to lacking of effective treatment methods.
Currently, there are no specific treatments directly
targeting RCM, and more approaches based on the etiology
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are needed in the future [4].

In addition to the above three common causes, other
etiologies include hypertensive heart disease, metabolic
cardiomyopathy, valvular heart disease, as well as systemic
inflammatory diseases, drug-induced cardiomyopathy,
peripartum cardiomyopathy, and other idiopathic
cardiomyopathies. Clear diagnosis of these conditions is
crucial for treatment and  prognosis. These
cardiomyopathies primarily manifest as abnormalities in
cardiac structure and function, such as myocardial
hypertrophy, chamber dilation, and myocardial stiffness,
leading to symptoms such as decreased cardiac contractile
function, arrhythmias, and heart failure. Diagnosis of
NICM requires comprehensive analysis through detailed
medical history, physical examination,
electrocardiography, echocardiography, cardiac magnetic
resonance imaging, and other diagnostic methods.
Treatment methods include pharmacotherapy, non-
pharmacological treatments, as well as implantation of
cardiac pacemakers or cardioverter-defibrillators, and
heart transplantation, with specific treatment plans tailored
to the patient's condition and specific type.

2 Diagnostic methods for NICM
2.1 Electrocardiography

Electrocardiography is one of the basic diagnostic
methods for NICM and can display cardiac rhythm and
cardiac enlargement. The electrocardiogram of NICM
shows sinus bradycardia or tachycardia, premature or
ectopic beats in the atrium or ventricle, mild or moderate
prolongation of QRS complex duration, and changes in the
shape and amplitude of T waves; There may also be
manifestations of ventricular hypertrophy and dilation,
such as ST segment changes, Q wave appearance, left
deviation of the electrical axis, etc. It is important to note
that ECG is not a specific indicator in the diagnosis of
NICM, but it can be used during treatment to assess
changes in cardiac electrical activity and the presence of
arrhythmias. Regular ECG examinations can help
physicians promptly detect changes in the patient's
condition and take appropriate therapeutic measures.
However, ECG is just one diagnostic method for NICM,
and diagnosis and treatment need to be considered in
conjunction with other examination results and clinical
symptoms.

2.2 Echocardiography

Echocardiography can help differentiate different
types of NICM. Ventricular enlargement due to myocardial
pathology may differ from ventricular hypertrophy caused
by hypertension or other causes. Echocardiography can
display parameters such as ventricular wall thickness,
interventricular septal thickness, and left ventricular end-
diastolic diameter. NICM may present with left ventricular

enlargement, significantly reduced systolic function,
enhanced wall echogenicity, and segmental wall motion
abnormalities. Combined with relevant medical history,
this aids physicians in distinguishing between different
types of cardiomyopathies, thereby improving accuracy
and precision of clinical diagnosis. Echocardiography can
also be used to monitor disease progression and treatment
effects in NICM [5]. However, if clinical suspicion of
NICM is high, further investigations may be conducted.

2.3 Endomyocardial biopsy (EMB)

EMB, as an invasive procedure, is the gold standard
for both diagnosis and etiological assessment of NICM.
With advancements in surgical instruments and the
application of immunohistochemistry, viral gene
sequencing, and other tissue analysis technologies in
clinical settings, the frequency of EMB usage is increasing.
Although specific clinical trials and guidelines are
currently lacking, the clinical indications for performing
EMB are based on expert opinion. A recent study found
that EMB achieves a detection rate of 65% for NICM [5].
The primary concerns associated with EMB include the
selection of heart specimens, the necessity of biopsying
both ventricles, and risks such as tricuspid valve prolapse
and cardiac perforation. Therefore, in patients clinically
suspected of NICM, careful collection of medical history,
clinical examinations, electrocardiograms,
echocardiograms, etc., is essential to identify reliable
clinical indications and the optimal timing for EMB,
thereby minimizing risks and improving prognosis to
maximize benefits.

2.4 Cardiac magnetic resonance (CMR)

While EMB is the gold standard, its invasive nature
limits its clinical application, particularly in the study of
NICM. Currently, non-invasive cardiac imaging
techniques have become crucial for diagnosing myocardial
diseases. CMR is considered the optimal diagnostic tool
for assessing the morphology, function, and tissue
phenotype of myocardial disease. It is regarded as the gold
standard imaging modality for evaluating cardiac
functional and morphological parameters such as wall
thickness, left ventricular mass, and volume. CMR utilizes
various pulse sequences to characterize myocardial tissue,
with late gadolinium enhancement (LGE) remaining the
most relevant tool for tissue characterization in CMR.
Studies conducted by Brendel et al. have shown that LGE
can assess myocardial viability and describe myocardial
scar formation [6]. Recent research indicates significant
differences in affected segments, thickness, and age
between patients with and without LGE [7]. Thus, LGE
plays a crucial role in the diagnosis and prognostic
assessment of cardiomyopathy, and every patient
suspected of cardiomyopathy should undergo MRI with
LGE technology. However, the lack of standardized pulse
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sequences remains a primary limitation of LGE technology.

3 Current status of clinical treatment research for
NICM

In the past two decades, with the establishment and
refinement of standardized treatment protocols,
particularly the adoption of biological therapies such as f3-
adrenergic receptor blockers, angiotensin-converting
enzyme inhibitors (ACEIs), angiotensin receptor blockers
(ARBs), and aldosterone receptor antagonists (ARAs),
collectively known as "guideline-directed medical therapy
(GDM)", significant advancements have been made in the
management of non-ischemic cardiomyopathy (NICM)
patients  [8-10].  Additionally, non-pharmacological
treatments like cardiac resynchronization therapy (CRT)
have further improved prognosis, markedly reducing
mortality rates and improving left ventricular function
and/or structural abnormalities in some NICM patients
[11]. These advancements have been characterized by
improvements in left ventricular ejection fraction (LVEF)
or fraction shortening (FS), sometimes accompanied by
reductions in left ventricular end-diastolic diameter
(LVEDD) or volume (LVEDV), indicative of "left
ventricular reverse remodeling (LVRR)" [12-15]. From the
first global classification of cardiomyopathies by World
Health Organization's to the 2008 ESC classification, the
classification of cardiomyopathy has been redefined,
including DCM, HCM, RCM, arrhythmogenic right
ventricular cardiomyopathy, and amorphous
cardiomyopathy. The prognosis of different types of
cardiomyopathies varies greatly. The following will
provide specific explanations from drug treatment and
non-drug treatment, providing some ideas for clinical

doctors to intervene in this type of disease in the early stage.

3.1 Pharmacological treatment

3.1.1 Anti
blockers

ventricular remodeling—{f-receptor

B-receptor blockers, as first-line treatment drugs for
improving symptoms, are recommended routinely when
no contraindications exist. In cases of heart failure with
preserved ejection fraction (HFpEF) or reduced ejection
fraction (HFrEF), medications like metoprolol or
bisoprolol are utilized, starting with low doses and
gradually increasing to the maximum tolerated dose
(typically achieving a resting heart rate of 55-60 beats per
minute). Early and appropriate use of B-receptor blockers
has shown significant reductions in mortality,
rehospitalization rates, and sudden death risks in NICM
patients. For patients with concomitant arrhythmias,
rhythm control becomes more important. Although
amiodarone is generally preferred, combined use of B-

receptor blockers can better control and improve prognosis.

3.1.2 Inhibiting
ACEIs/ARBs

renin-angiotensin  system—

ACEIs not only has antihypertensive function, but
also can delay and reverse ventricular remodeling, thereby
preventing cardiac hypertrophy and improving endothelial
and cardiac function. They significantly reduce
hospitalization costs and mortality in HFrEF patients and
are considered cornerstone drugs that should be initiated
early in heart failure management, irrespective of severity.
Due to their dose-dependent effects, starting with low
doses and gradually doubling every two weeks until
reaching target therapeutic doses is recommended. Regular
monitoring of blood pressure, potassium levels, and renal
function is essential to avoid abrupt discontinuation. For
patients with poor ACEI tolerance, ARBs offer a viable
alternative with similar benefits in hemodynamics.
Milestone trials have demonstrated ACEI/ARBs can
reduce heart failure mortality by 20%-30%. Additionally,
the CHARM-added trial confirmed that adding ARBs on
the basis of ACEIls significantly reduces cardiovascular
disease and heart failure hospitalization risks, albeit
increasing the likelihood of renal function deterioration
and hyperkalemia. Therefore, treatment selection for
HFTEF patients should be individualized based on specific
clinical circumstances.

3.1.3 Sodium-glucose co-transporter 2 (SGLT-2)
inhibitors

Initially developed as antidiabetic agents, SGLT-2
inhibitors have shown significant cardiovascular benefits
independent of their glucose-lowering effects. Early
cardiovascular trials in type 2 diabetes mellitus (T2DM)
patients with high-risk of cardiovascular disease
demonstrated a 30%-35% reduction in heart failure
hospitalization risks. Unlike other more effective
antihypertensive treatments that failed to reduce
cardiovascular risks in T2DM patients, SGLT-2 inhibitors
have emerged as agents with distinct cardioprotective roles.
Recent meta-analyses indicated that early intervention
with SGLT-2 inhibitors in T2DM patients with HFTEF not
only improved ventricular remodeling but also
significantly lowered cardiovascular disease mortality
rates [16]. Although the exact mechanisms for survival
benefits remain under investigation, SGLT-2 inhibitors are
recommended for use in HFrEF patients with or without
type 2 diabetes to enhance quality of life, improve clinical
symptoms, and reduce heart failure-related hospitalization
rates.

3.1.4 Aldosterone receptor antagonists

Aldosterone  has
functions, including

numerous pathophysiological
inducing central hypertension,
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promoting tissue damage, inducing ventricular or severe
arrhythmias, promoting sodium retention, and causing
myocardial ~ fibrosis. ~ Mineralocorticoid  receptor
antagonists (MRA), such as spironolactone, can be used in
patients with ascites and heart failure-related edema. They
have been shown to significantly improve the prognosis of
patients with HFTEF. The 2018 Chinese Guidelines for
Diagnosis and Treatment of Heart Failure suggest that
HFrEF patients should first use ACEI/ARB and B-receptor
blockers in small doses, gradually increasing to the target
dosage, and then use diuretics as needed. If the clinical
symptoms do not improve and eGFR is > 30 mL-min’
1-1.73m?, and blood potassium is<5.0 mmol/L, MRA
intervention should be considered. Consideration of MRA
intervention is based on the patient's clinical condition and
presentation, not necessarily initiating treatment early.
Often, spironolactone is used concurrently with loop
diuretics. Eplerenone, a novel selective aldosterone
receptor antagonist, significantly lowers blood pressure
and can be added when blood pressure remains
uncontrolled  despite ~ multiple antihypertensive
medications.

3.1.5 Diuretics

Due to inevitable fluid retention in heart failure,
diuretics have been recommended in treatment of heart
failure. Diuretics include loop diuretics, thiazide diuretics,
and potassium-sparing diuretics, with decreasing strength
in the order. According to the American Heart Failure
Association guidelines, oral furosemide 20 mg is
recommended for chronic heart failure. Long-term use of
loop diuretics has been shown to significantly improve
patient survival rates, especially when combined with
other diuretics, though there is a risk of electrolyte
imbalance. Therefore, treatment, whether alone or in
combination, should be tailored based on the patient's
symptoms, signs, weight, and urine output.

For NICM, treatment should be tailored to the type of
cardiomyopathy. The above medications are foundational.
For example, HCM requires reducing myocardial
remodeling and improving arrhythmias, while DCM
necessitates treatments such as anti-heart failure and
anticoagulation. In severe heart failure, medications
according to the AHA/ACC/HFSA heart failure
management  guidelines may include diuretics,
vasodilators, recombinant human brain natriuretic peptide,
or calcium channel blockers. Specific drug treatments for
NICM depend on diagnosis and complications, with hopes
for future standardized treatment protocols.

3.2 Non-pharmacological treatments

3.2.1 CRT

CRT is a new non-pharmacological treatment method.
Since NICM often progresses to chronic congestive heart

failure (CHF), drug therapy alone may be insufficient for
patients at NYHA II or above, and cannot improve long-
term quality of life, CRT has become a mainstream
treatment. It enhances the synchrony of atrial and
ventricular mechanical movements through pacing devices,
reversing left ventricular hypertrophy, improving cardiac
function, and preventing arrhythmias [16-17]. Initial
single-point pacing may not predict the optimal pacing site
well, with up to 40% of patients showing no response to
CRT. Quadripolar or more leads can stimulate more left
ventricular areas, improving CRT response in terms of
hemodynamic improvement, left ventricular ejection
fraction (LVEF) enhancement, and reduced asynchrony
[18-19]. But in the future, a large number of multicenter
samples are needed to prove the safety and effectiveness of
multi-point pacing.

3.2.2 Bone marrow stem cell (BMC) transplantation

Inrecent years, BMC has shown clinical advantages.
Bone marrow mononuclear cells (BMMC) play a
significant role in the treatment of ischemic
cardiomyopathy and acute myocardial infarction, although
data for NICM are limited [20-21]. Stem cells have
paracrine regulatory mechanisms in cytokine secretion and
play a role in cell differentiation. Intracoronary application
of BMC has been proven safe and significantly increases
left ventricular ejection fraction post-treatment, with some
cells remaining effective in the myocardium. Direct
myocardial injection of BMMC is safe and improves
ejection fraction of NICM, though clinical trials have
shown controversial efficacy. A recent meta-analysis
demonstrated significant improvement in left ventricular
ejection fraction and reduced end-diastolic diameter with
BMMC transplantation.

3.2.3 Radiofrequency ablation

NICM often leads to ventricular arrhythmias in the
later stage of NICM. While implantable cardioverter-
defibrillators (ICDs) effectively prevent sudden death,
patient symptoms may recur, and antiarrhythmic drugs
have side effects. Radiofrequency ablation remains highly
effective in NICM patients, with randomized trials
showing superior outcomes compared to drug therapy. It
improves prognosis and reduces the need for heart
transplantation and mortality rates. In 2019, HRS
ventricular arrhythmia radiofrequency ablation experts
recommended that NICM patients with recurrent persistent
monomorphic VT and AAD were ineffective,
contraindicated, or intolerant. Choosing radiofrequency
ablation can help reduce the recurrence of VT and ICD
shocks. But NICM is different from ICM. NICM is more
complex, with higher ablation difficulty and lower success
rate. According to the latest research report, the use of
stereotactic body radiotherapy (SBRT) has a significant
effect on the treatment of refractory ventricular tachycardia,
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providing new ideas for future refractory arrhythmias.
4 Summary and outlook

NICM is a very dangerous heart disease, and its
incidence is rising. At present, the treatment methods are
not yet mature. Gene editing technology has become very
advanced in recent years and can be used in the future to
repair, modify, or regulate genes related to myocardial
disease. This is of great significance for the treatment of
some familial inherited NICM, and currently available
drug therapies have a significant effect on improving the
quality of life and prognosis of patients with this type of
cardiomyopathy, but there are still limitations and
shortcomings. In the future, we should continue to
strengthen research on drug therapy, develop new
molecules, and develop new technologies based on RNA
interference. NICM may cause problems such as weakened
ventricular wall movement or ventricular dilation, which
are related to abnormal cardiac electrical signals. Future
treatment directions can include bioelectrical control and
repair technologies aimed at restoring ventricular function
by controlling cardiac electrical signals. The occurrence of
NICM is also related to the imbalance of neural regulation,
so neural regulation therapy is a possible future direction.
By adjusting the balance between the sympathetic and
parasympathetic nerves, heart function can be improved
and the risk of death in patients can be reduced.

In short, with the continuous development of medical
technology, the treatment of NICM will also continue to
improve and innovate. The future treatment direction
needs to take into account factors such as technological
level, biology, and clinical practice, and focus on
improving treatment effectiveness while ensuring patient
safety and comfort.
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TR O UL L0 UL B A T R A BT 0 JUL o %o
B R IZ R IR YT TR I DGk . 20 LR ) R BRI
OSSR RE S5, WO WUIRIE L RT3k O DURAESE , 25
FHODHEAE DI RE T B DR O TSR R, 2T
NICM 7 Z 2 il PR 0 R A6 2 O L 1B O R A5 A
AR Z TR A T B i G o, 1RIT T s AS 25 AT
AEZGWIATT DA A P RS 185 00 R S B S O IR RS A
8 FLAIRYT J7 28 T SEAR I B 3 o 5 AN LA B 7 11 o o

2 NICM Wjig W 3%

2.1 Bl AENIZH NICM (AR 2 7 12—, 7T LA
70 ME T R AL NS R SFRRAE o O B T s 32 10 Bl e B B
AR RE RO B LG & 1 A s e A g, O HL R
78 QRS R RIS BR AT BEA 42 LB P A SE A, T e I S
PRIE T REA WU . Ol B AT RE B0 = B R A sk i L 3,
L ST BrekAs \Q B L Ul 20 0 % o o HiL IR NICM 192
W I R4 SR AR, ZE R YT R R v, o0 U AT DU T PR AL
O VR LT B Y AR AL IR T A A O A 2R S I R, 8 SR AT
A FEL PR A5 ] LS Bl 5 AR e B 2 B9 5% 114 AR Ak , SR IBUAH Bz 7
TRITHEME . B R, O e B HUE NICM 9 —Fiz i 5
LW RNA YT B4 A AR A A5 R RIG R SRR 2R A
&,
2.2 SREARE 0 R IR AT LS B B A IX 3 R R 2 Y
NICM O I 25 S B 0 26 JIE K AT g 5 7 1 Hs g A 5 A1
SR ELEA FTARR o O R AT DL R0 2 BE LT
BRI A s A sk R I N R S5 S50, NICM /] A2 &
KA RE A 98I LA B 2 BE [ P bR | 25 BESE 2l 7 BrERE
1%, 256 FH S 52, A B B AR %A [R) 28 38 0 LR 1647 X
g, BERSHE I R I IE A R B R O A AT LU T
Wi NICM 15 ik R RIAT T AR o 451 PR 15 2 30 3 A
NICM, o] B 23 AT — 20 H
2.3 S W BT S L # (endomyocardial biopsy, EMB)  EMB
B—MA R A TF-Br, BT Z0012 F B 24212 B i 4 AR
T, G TR AR AN A AN T S 07 LA % S i 20 Ak s 75 5k PR I A

S BT A T I DR, EMB ({88 RIS R W 7E 4R F+. 3
SRIUAE B Z BRI PRANES Fi 7 , (H#EAT EMB (19116 R 3 7
MEERE T LR EIW, &IEN—5F5% k30, EMB X T
NICM (R 3K 5 T 65% © o 15 EMB i ELH T 1) ] AU
TMAT AR O AR AR 2 75 T X0 5 T Ay DA B A AR = SR ML
e O MEZEAL A KUK o PRLHCAE I PR BB 8L NICM. f) S8 25 v, 5 2
FFANSCR S S I PRAS A O L T BRSO 3l 815 FR B T 5 Y
e A I TE L e e AR I AL, 4 fig s XU, 75 B BT i U
DIHAS B i R 345

2.4 «WREAEE ¥ (cardiac magnetic resonance, CMR) MR
EMB & 4 b5 ifl, {H il T F0A 81, 22 I R B iy v A £, X
NICM WF5E A — & B R RYE. HRT, TRIRCRERGHR AR E £
LW B B — > H 2 TF- B, CMR AJ g2 3P40 L
SRIHTEA TIRE A AR B W A2 W TR, ERIAAET
D HED)BE AT AR5 S8 (I BE B 700 38 BT FIMACRRD) 1Y 43
FRUERUE 30, CMR REGE 38 o 41 G R[] 14 ik o )3 51 >k RAE
DVHZR, SR, 7E T A AN TF Y CMR HE AR v, 16 400 L 3 54
(late gadolinium enhancement, LGE) {/34%J& CMR S54HZH £ AL
AR T E, o Brendel 40 5¢ & 3 LGE 7] ] T34k .0 Lo
A B 1 AR O WU IE IS . SR e 2 01, R
LGE 1553 52 52717 Bl R B2 S AR IR 5 3F LGE % A W i
A I SRR T A E CMR 23 WL i 4 k. N
LGE 720 U 12 Wi RN 50U PP Al p o 35 SC B T, 45— o BE
BLC LR 1) S 25 R 4T LGE HR 19 MRI £, (B .= ik
TS bR AR LGE FOAR 1) 2 RBR:

3 NICM I FRATTHRIRK

FERT K 20 RAF[R], B AR ARG T 7 BB S R SE
JEFGR B AR AR S AR RELA ) | 1M A R 5 3R A AL R ) )
(angiotensin converting enzymelnhibitor, ACEL) 5 i 4 "5 ik 2
ZAKFH M7 ( angiotensin receptor blocker, ARB) Az B [& il 52 {4
F5 4157 (aldosterone receptor antagonist, ARA) ZE7E N A4 W1iE
SR, B BT I <46 B AR T 1Y 25 3R 9T (guideline-directed
medical therapy, GDMt) " 75 & [ | R ™ 0 LR i
FRI24LIE 9T (cardiac resynchronization therapy, CRT) Z£3)24
YRIT IS Ak, B GE T NICM. B35 1 B, A
RRAR T Hpe L%, iy HL B 7 &8 43 NICM 8 25 1) 7.0 % U g
BRI/ S b S LR R B R 22 0 3 T I S B (left
ventricular ejection fraction, LVEF ) 8% 45 %8 /3 $% ( fraction short-
ening, FS) ML, PEBUAR A 200 2 8P IR R WIN AR (Teft ven-
tricular end-diastolic diameter, LVEDD) a¥i 25 1 (left ventricular
end-diastolic volume, LVEDV) ({45 /I, B 28 1 BTl 1« 220
25 336 7B ¥4 (left ventricular reverse remodeling, LVRR)” fi2-1s)
M WHO $5 43R5 — >0 JIL 43 26 48 B 21 2008 4 ESC /)
FRR X A3 1 I/ A U OUIRARE 8, 36T UL 1) 3 28 kS
1377 5€ SC, 45 DCM (HCM \RCM BLOHE S B P4 20 WU
HRAEARLO RS . AN [FIE AL 1.0 WL U A AR K0 X1, DA
TR IRTT AR 25 0A 9T ISR PR R 3A , A e IR B8 A 12
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3.1 Hymissy

3.1.1 HubEEN—B ZARBHER B MR Rk
SER—ZIRIT I, IO SRR, N H ML, A S 9T T
TR OL , TC e 2 5 I 43 R B 1) 0 3 5838 (heart failure
with preserved ejection fraction, HFpEF ) 7R alJ& &t I 435 B# A%
M0 J1 3 Wy (‘heart failure with reduced ejection fraction,
HFrEF ) BT 8 FH 2 4G /R | H 20 R 45 AR I O 8 1 T 45 A
AN TT AR | BT 0 2 e R 32 57 1 (R BERB T 32 15 00 T
#ELRIREF] 55~ 60 (R/min) o AHICHFST IR, B4 & 21
8, BB AR NICM (AL T30 FRAF e 58 B FE B8 XU o X
B PRI E N e g R & 4 U o ) S VA R R SO 003
TOLE — e 2 ¥ 8, (EAE IR S G B SZ AACKELAN 771 /= RE 4% S 4 b
P, I BTG

3.1.2 MHIEEZRS ACEL/ARB  ACElI N A [&JE3h
R8T HLIA B % A8 R0 .0 28 EE A, AT BHL IR 7.0 BIEAL R 1Y)
RA BT 0 DIREALO T fE , T LB i BRI HFEF
BAAEBE A MIET %, ACEL RIHEA 25, HEHE T O
JIaEm B TeR " AR M . K ACET 2824
WS LR | /N AT R I 330 3 2% 5 e )N, LA/ N3
IR, R R INAS , B R ENA TR R R I A
I 1B B D RE GRS B AR 2N . R T 2 R X ACEL
S ML 2E , ARB it 52 M 4, 4 AN AT B IR 3 0 2, T
FA5 R BN B W W] ACET, — T B 75 B At 114 3K 50
7, ACEL/ARB T .0 J) 3£ W8 FE T2 FE AR 20% ~ 30% ., Ak
CHARM-added 30 IFSE T ACEL &4k i ARB J5, B
B REATR o LA 509 R s v 1 e IR [ B 25 m T ' 2
RE ARG N 2 B0 AT A A8 PORE A . (R XS T HIYEF 835
TEIRYT P8R b, DOARAE SCBR R L 8 5 B 2590

3.1.3 -7 4 B U [F) %% 32 75 B 2 (sodium-dependent glucose
transporters 2, SGLT-2) §li#l5%]  SGLT-2 5|7 & e 21—
FhRRERE 25 B Y, e RS 2 ROBE PR R 3 . D0 M 4
A R, 700 ML B 5 16 1 BB PR SR 0 )
IR B XU FRAIS 30% ~35% o, HAW T A RN I R IG YT R BERE
1% 2 TOBE PRI 8 O I A8 XURS: , 357 SGLT2 il 51 24 it <7
TREMERE B DGR VET . — T AL 1A R, 7E [l -5
HEEF (1 2 BB RSG H , FLA0 0 T H0A YT, BEAR bl O =
T, (7] A 25 A0 I B Y BE TR SGLIT2 il
SR e A 10 208G BB AT O g g 34 L 1B SGLT2 40l 57
A AR AR AR AR DIBILE] M R e e . (B RO B 2
RUBE PRI HFTEF 83500 ] SGLT2 4141371, #5155 A 196 o B
BB I RIEAR , BRI O T 8 I AR B R AL T

3.1.4  EEREIERZARREHUFR R AR 1 2 B P fE,
FCRER I R AR e U AR, i S & Ml ™ 0
BRIHE AR R RO LT 4k Ak, T R 32 14 435 Bt 511
( mineralcorticoid receptor antagonist, MRA ) 82 P ig 1] T i 7K
FLC BRI 838, B SR S0 7T i F 48 7 HIYEF 8%
TS . (2018 v [ELL J) B2 Wi AR Y7 45 w9 ) 45 L HEEF

S ESE/NRIE R H ACEL/ARB 1 B AZ A& BRI, I B 45 1
1 2 E AR R o, PEAR R 5 B2 0 AR 2 0 U SR AR i bR A 2l
3% H eGFR=30 mL + min™' + 1.73 m ™, [14# <5.0 mmol/L,
BB MRA T, i A2 S0 7E I R AR v, ARl 2 A 3
S S PRI SRR A (6 I MRA , A B 4748
BT, S AR 22 I AR SR A ol AR R BR R0 0 5] B feft T R
PR o AR 1) 2 — o A TR 3o 430 P A [ I 32 (A 35 0 741, e
E AR, TERC S 2R R R 25 W5 U A A5 , i AR
R i il A B AR . 5 ACET I B 32 (A B ¥ 71 [ st
N FRYT X HECEF R4 502 A 0 5 SR RARAE T2 .
315 FURF @FO IR AN A S BUARE B, B
WA PR — BRSO ST 32 0BIA YT P B2 25, R PR )
A3 SRR R W 0 25 ) PR ) AR5 ) PR 7], 13X = 2R A R
YERISRBEAK IR BRAR o ARAESE O ) 23R Wb 248 i g1, 18 0
13558 D RFIRFFATY R ZEK 20 mg FFiG . BT R, K
S R BR 70 BE B 0 52 w8 A 8 A A7 I B IR B R R YR
97, ATRE SO I B B B B 2 B2 55 . (DR FIR AR
i EEALA AR o BRI R B P IR SR B F 24, 375 ZAR Al
SR ST e R AR R PRI TR

T NICM F3RYT B 5 ZEAR 45O WL R 2 8 e # A 3
BVRYT T-B, LA L RAh 254 R BERRIRYT, Lhan HCM 5 254
YRYT T SR 0 0 LA EE A, B O AR E T DCM
BETEYLO I U, ARG HEH 0 T8, R
PO TIREST ], 44 18 AHA/ACC/HFSA W0 S 55045 BRIR A
PRFAZY A5G e 2 A A R, S8 1048 25 9, %o 7t [
PR 0> s, 38 T LN 20 ) 4 G, B8 4 s R )
PR X F NICM I PR 1= 75 BEAR G2 W, WA A6 O LA 11 2 280 e
B I R REXT AT, A AR AR OR oA T ARMEAL 1 259
BIT TR,
32 AEHmLIT
3.2.1 CRT CRT ZIEZ5YGI7 09H T B, T NICM j5 1
— P S e 318 M FE L 10 3 3238 ( chronic congestive heart
failure, CHF) , BRI X) T NYHA [T Za LA F 1 828 259009097 1)
RORAEE, TR T I A A7 B i, CRT BECh T HE253R
7 TR B 3 R O s A0 = Y [ AE AL
Bgl, RERATFERY] CRT 7E3597 NICM J5 [ Y7 8 47, g
et A s TR L 3 0 DR L 97 0k O R R i e T
T 1 B SRR REAR S b T S A A B 2 F
L BN Sk [a] Y 520, {553k 40% Y B8 5 %) CRT T8
N, DR 30 BT 225 3K R A8 SR IR B 22 119 0> B IX A B 8 %o
CRT WY SNz A WFSE E UARGE , 51550 9 B A FAH L, kb
B A O B AR L 3 ) 2 s (LVEF 44t A >
ARSI TEA T (AR BT BRI 2L
FEAUEBH 22 AR 2 M oA 3 .
3.2.2 BHE T 400t (bone marrow mononuclear cells, BMMC) %
M JLAE T, BMMC f 7 FE A I DR of 0t 3
BB BN A A B AR S L O L RN 2 O L B (R VR 7 R L
AN SR, 75 NICM i BF g8 i e 202 1 an



- 838 - Hh I RS

2024 4E 6 A% 37 455 6 ) Chin J Clin Res,June 2024, Vol.37, No.6

T £ PR B 3- 0 B A 55 43 AR T LR , 7 A B e A3 Al
RN &Rk N 42 0 BMMC BiiE 2 22 40,
JEHAEIRY YR o LVEF 5 353, 78 BMMC (95 4k ) ik 9
N, —/NER Sy A A M AE O L R B R AL, — LR SRR
W, O NUNTES BMMC 2224219, JF H RS2 T NICM #455f
M54, 56F BMMC F97 250, LA B I R I 56 — B AE 75 4
Wo FHTIN—ILE A3 0T R , BMMC B A AER .52 T} LVEF
Feyd/b LVEDD

3.2.3  HHEERALAR  NICM JFHIRA S SR E L AR,
AR A B B #8 (implantable cardioverter defibrillator,
1CD) REA R By 1R J5 5 , 1B 8 AR 7T R 52 K, [l It 0
FRCH 25 WA — 2 RO RIAE T, S 05000 fil R A5 NICM 835
SRR AR, — TG 173, S0 R S 15O I
PET 254, REMS AR (Y 0503 £ 8 TS, R AIROO I RS A X SE T
#2019 FFECHRS 5RO KR 3B i 3R HERE
NICM GBS IR B O Blid 3 PO 3 25
R AL BRI 32 , PEREEHIRUH Rl B 3020 2 0 Shad Y
S AN IR S A R Al i o (H NICM 5 ICM R T,
NICM BE g 2%, 3 Rl v 2 B iy , ¥ R e S A AR, AR A BB F
FE A GE, SR JH S K SE WK R ST ( stereotactic body
radiotherapy , SBRT) XG5 M I M % 1.0 3l i A 1R .35 1)
BUR ARG O AR R AL TR B

4% ®

NICM J2—28 3R fE 06 1 O IEEIR , KIRAW 7+, H
RITAYT Ik M A U, 2 I8 4 4 4 ARG AP ok B &k & itk
AT LA T8 52 B 7E sl R 50 UL S 4 5 1 6 1
K FIRYT— S g AL M NICM B 2 ), H il ik
PERYZGPYT 0 TR0 e 20 WU R I AR A7 B AR E
AW EAEH (DA TR R RS A o 2R ofe B 4k 4 st 25 7
EUE, TP RHEA T BT RNA TR B H AR 4, NICM 7]
HE UL EES B B0 Y 9K A8 ) B, 02 n) 5 0 E
AR SIS H A . ARRMTAIT I 1] LI HE A 4y e s o
BEHEAR, BEE S OIS WK E L= Tig. NICM
14 S A Al S A G e A 5, BRI b 2 PR R TR T S — ]
REAIAACTT 1] o 3 2o 37 4 o S 26 TR0 0 5 b 26 1) - 47, T
DA O JIE ) B BTG AR A A BE T XU

B2 i YT R AR A R WG &, NICM )36 7 A6 AS
SEHAANH . AAAIEIT T 7 B BRH K A 2 A
i PR S e S R 28, 1 48 30 VA 7 AR [ B A A A 1 22 &
S,
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