
Study ID 
Assessed microRNA (in 

validation study if applicable) 
Number of patients (study 

group / control) 
Patient age % of female patients Type of sample 

Method of miRNA 
screening 

Method of miRNA 
isolation 

Method of measurement Reference gene 
Clinical diagnosis of 

study group 

Clinical diagnosis of 
control group / 

groups 

[1] 1 

miR-Chr8:96,  
miR-483-5p,  
miR-21-5p, 

miR-212-3p, 
miR-132-3p 

Main cohort: 42/170 
Validation cohort I: 34/11 
Validation cohort II: 35/20 
Validation cohort III: 40/49 
Validation cohort IV: 0/152 

In main cohort: 
Healthy control: 42,31±1,21 

Acute myocarditis: 
40,36±19,40 

STEMI: 60,31±12,61 
NSTEMI: 65,69±14,14  

In main cohort: 
Healthy control: 48,75 

Acute myocarditis: 40,36 
STEMI: 60,31 

NSTEMI: 65,69 

Serum 
Murine experiment and 

microRNA analysis 
(microarrays and qPCR) 

Invitrogen miRVana 

miRNA Isolation kit 

qRT-PCR, 
Exiqon miRCURY LNA 

Universal RT microRNA PCR 
kit, Exiqon microRNA LNA 
PCR primer sets, Applied 

Biosystem SYBR green PCR 
mix, for miR-Chr8:96 own 

primers 

UniSp5 or UniSp2 
(Exiqon,  

RNA Spike-in kit), 
miR-423-3p and miR-

103a-3p 

MCI 

Healthy subjects, 
STEMI, NSTEMI, 
acute coronary 

syndrome MINOCA, 
myocardial infraction 

[2] 22 

miR-16-5p 
miR-21-5p 

miR-29a-5p 
miR-133a-3p 
miR-191-5p 
miR-320a 

miR-423-5p 

DCM:53 
IHD:34 

Control:48 

DCM: 59±12 
IHD: 66±9 

Control 64±5 

DCM:32 
IHD:12 

Control: 62 
Plasma NA Qiagen miRNEasy kit 

qRT-PCR,  
Exiqon miRCURY LNA™ 

Universal RT microRNA PCR, 
Polyadenylation, and cDNA 

synthesis kit 

UniSp6 spike-in 
Ni-IDCM 

 

Healthy Controls, 
Ischemic Heart 

Disease 

[3] 26 

let-7a-5p 

let-7g-5p 

miR-1-3p 

miR-16-5p 

miR-16-2-3p 

miR-19b-3p 

miR-25-3p 

miR-29a-3p 

miR-30b-5p 

miR-30c-3p 

MIR-130b-3p 

miR-133a-3p 

miR-133b-3p 

miR-142-3p 

miR-145-5p 

miR-150-5p 

miR-192-5p 

miR-199a-3p 

miR-210-3p 

miR-215-3p 

miR-324-3p 

miR-363-3p 

miR-454-3p 

miR-532-5p 

miR-629-5p 

miR-660-5p 

MODERATE 
Idiopathic DCM: 40 
Ischemic DCM: 46 

 
SEVERE 

 Idiopathic DCM: 15 
Ischemic DCM: 14 

 
Control: 44 

MODERATE 
Idiopathic DCM: 67.6 ± 9.4 
Ischemic DCM: 68.0 ± 8.3 

 
SEVERE 

Idiopathic DCM: 66.5 ± 8.4 
Ischemic DCM: 68.7 ± 8.4 

 
Control: 39.1 ± 12.8 

MODERATE 
Idiopathic DCM: 30 
Ischemic DCM: 23,9 

 
SEVERE 

Idiopathic DCM: 40 
Ischemic DCM: 7.1 

 
Control: 47.7 

Plasma qRT-PCR Panel 
Qiagen miRNeasy 

Serum/Plasma Kit 

qRT-PCR, Qiagen miRCURY 
LNA RT Kit, miRCURY LNA 

SYBR Green PCR Kit, Qiagen 
96-wells Pick-&-Mix 

microRNA PCR plates 

cel-miR-39-3p, UniSp6 

 
Ni-IDCM 

Healthy Controls, 
Ischemic DCM 

[4] 32 

miR-1 
miR-134 

miR-423-5p 
miR-489 
miR-496 

miR-5010 
miR-5088 

20/5 
DCM: 57.4±15.3 

Control: 53±6 
DCM: 35 

Control:40 
Serum 

miRNA analysis- 
microarray miRNA 
analysis previously 

hybridized 3D-genes 
human miR chips (Toray 

Industries, Inc., Tokyo 
Japan) 

NA qRT-PCR miR-16 / miR-423-3p Ni-IDCM Healthy Controls 

[5] 33 

Let-7f-5p 
Let-7g-5p 
Let-7i-5p 

miR-142-5p 
miR-126-3p 
miR-143-3p 
miR-24-3p 

miR-26a-5p 
miR-27a-3p 
miR-27b-3p 
miR-98-5p 

30/16 
DCM: 4,15 ± 3.85 

Control: 5,97 ± 4,41 
DCM: 56,67 

Control: 43,75 
Serum Illumina sequencing 

mirVana miRNA 

(Ambion, Thermo 
Fisher Scientific Inc, 
Waltham, MA USA). 

 

qRT-PCR NA Ni-IDCM Healthy Controls 

[6] 49 
miR-3135b 
miR-3908 

miR-5571-5p 
20/19 

Control: 56,7 ± 9,1 
DCM: 59,2 ± 13,1 

Control: 20,0 
DCM: 15,8 

Serum 
Exiqon miRCURYTM LNA 

Array 

Invitrogen TRIzol, 

Qiagen Rneasy Mini 

Kit 

qRT-PCR miR-191-5p Ni-IDCM Healthy Controls 

[7] 70 
miR-29b 

miR-125b 
miR-220c-3p 

FM:10 
MI:10 

Control: 7 

FM: 37,8 ± 4,32 
MI: 36,09 ± 5,08 

Control: 35,23 ± 5,12 

FM: 30 
MI:40 

Control: 42,9 
Plasma miRNA Array 

King Biotech Rnasy 

Mini Kit 
qRT-PCR NA 

MCI 
 

Healthy Controls, 
Myocardial infarction 



miR-142 
miR-200c-3p 

 
 

 

[8] 76 

let-7f 
miR-93 

miR-197 
miR-21 

miR-30a-5p 
miR-223 
miR-379 

mmu-miR-379 

Control: 85 
iDCM: 343 
DCM: 71 

 
Control: 44.5 ± 16.5iDCM: 

49 ± 29 
DCM: 55 ± 11 

 

Control:69 
iDCM: 22 
DCM: 47 

Serum 
TaqMan Open Array 
(Human MicroRNA 

Panels A and B) 

Invitrogen mirVANA™ 

PARIS™ RNA and 

Native Protein 

Purification Kit 

qRT-PCR, Thermo Fisher 
Megaplex stem‐loop RT 

primer, TaqMan MicroRNA 
Reverse Transcription Kit 

miR-30a-3p InfDCM 

Healthy Controls, 
Non-inflammatory 

DCM 

[9] 82 

miR-99b 
miR-147 
miR-155 

miR-194-5p 
miR-205 
miR-218 

miR-302a 
miR-454 
miR-518f 
miR-544 
miR-618 

miR-875-3p 

23/26 
 

Control: 52.23 ± 40 
DCM: 48.78 ± 43 

months old 

Control 46,2 
DCM: 43,5 

Plasma NA 
Qiagen miRNeasy 

Mini Kit 

qRT-PCR, Life Technologies 
TaqMan miRNA Reverse 

Transcription Kit, MegaPlex 
Human RT Primer Pool A, 
TaqMan PreAmp Master 
Mix, MegaPlex Human 

Preamplification Primers, 
TaqMan Universal PCR 
Master Mix, Fluidigm 

Dynamic Array 96.96 chips 

miR-483-5p Ni-IDCM Healthy Controls 

[10] 86 
miR-21 

miR-155 
miR-181b 

Control: 31 
Ischemic DCM: 31 

Idiopathic DCM: 41 

Control: 50,29 ± 7,62 
Ischemic DCM: 49,31 ± 8,99 
Idiopathic DCM: 55,26±7,47 

Control: 56,8 
Ischemic DCM: 32,3 

Idiopathic DCM: 34,1 

Serum NA Ambion TRIzol LS 

qRT-PCR, Promega Cat. 
#A3500, primers sequences 

provided 
U6 Ni-IDCM 

Healthy Controls,  
Ischemic 

Cardiomyopathy 

[11] 96 

miR-1 

miR-122 

miR-133a 

miR-208b 

miR-223 

miR-449 

miR-29b 

miR-146a 

miR-146b 

miR-21 

miR-126 

miR-155 

Control: 20 
AMI: 36 

MCI:14 (acute phase) / 20 
(post VM) 

DD: 59 
AHF: 33 

Control: 32,1 ± 7,3 
AMI: 62 ± 13 

MCI: 32,7 ± 16,3 (acute 
phase) / 37,3 ± 19,4 (post 

VM) 
DD: 69 ± 8 

AHF: 76,3 ± 8,4 

Control: 40 
AMI: 33,3 

MCI: 14,2 (acute phase) / 
15 (post VM) 

DD: 44 
AHF: 60,1 

Plasma NA 
Ambion mirVana 

PARIS kit 

qRT-PCR, Qiagen miScript 
kit, Quanta Biosciences BR 

SYBR-green supermix for IQ, 
Qiagen MiScript primers 

sets 

Mix of 3 spiked-in 
synthetic miRNA MCI 

Healthy Controls, 
Acute Myocardial 

Infarction, Diastolic 
Dysfunction, Acute 

Heart Failure 

[12] 111 

let-7b-5p 
let-7c-5p 
miR-1-3p 

miR-15b-5p 
miR-17-5p 

miR-19a-3p 
miR-19b-3p 
miR-20a-5p 
miR-20b-5p 
miR-23a-3p 
miR-24-3p 

miR-27a-3p 
miR-28-5p 

miR-30e-5p 
miR-99b-5p 
miR-100-5p 
miR-101-3p 

miR-103a-3p 
miR-106a-5p 
miR-125b-5p 
miR-126-3p 
miR-126-5p 
miR-140-5p 
miR-191-5p 
miR-195-5p 

miR-199a-3p 
miR-214-3p 
miR-222-3p 
miR-342-3p 

miR-378a-3p 

Control: 10 
Ischemic DCM: 25 

Idiopathic DCM: 25 

Control: 59,8 ± 7,8 
Ischemic DCM: 59,8 ± 9,4 

Idiopathic DCM: 58,7 ± 12,7 

Control: 40 
Ischemic DCM: 12 

Idiopathic DCM: 32 
Plasma NA 

Qiagen miScript RT II 

Kit 

qRT-PCR, Qiagen 
QuantiTect SYBR Green PCR 
Master Mix, miScript Primer 

Assay 

SNORD61, miRTC Ni-IDCM 
Healthy Controls, 

Ischemic DCM 

[13] 122 miR-381 26/33 NA NA Serum NA Yeasen TRIzol 
qRT-PCR, Tiangen miRcute 
miRNA cDNA First Strand 

U6 MCI Healthy Controls 



Synthesis Kit, Tiangen 
miRNA RT-PCR kit, own 

primers (sequences 
provided) 

[14] 125 miR-25 

Control: 23 
HHD: 15 

HHDF: 12 
DCM: 9 
OMI: 8 

Control: 62±3 
HHD: 61.4±2.4 

HHDF: 70.6±2.6 
DCM: 70.6±2.6 
OMI: 72.8±3.6 

Control: 34,8 
HHD: 61,1 

HHDF: 44,4 
DCM: 25 

OMI: 37,5 

Serum NA Invitrogen TRIzol LS 

qRT-PCR, Promega MMLV 
Reverse Transcriptase Kit, 
Roche Fast Start Universal 
SYBR Green Master Mix, 
Ribobio miRNA primers 

Ribobio ath-miR156a Ni-IDCM 

Healthy Controls, 
Hypertensive Heart 

Disease, Hypertensive 
Heart Disease leading 

resulting in Heart 
Failure, Remote 

Infarct  

[15] 151 

miR-21 
miR-126 
miR-133 

miR-146b 
miR-155 
miR-206 

InfDCM: 60 
DCM: 29 

InfDCM: 47 ± 15 
DCM: 43 ± 14 

InfDCM: 28 
DCM: 24 

Plasma 
 

NA 
 

miRNeasyMini Kit 
qRT-PCR, miScript PCR 

system 
miR-39–1 InfDCM 

Non-inflammatory 
DCM 

[16] 158 

miR-21 
miR-26 
miR-29 
miR-30 

miR-133a 

70 / 7 NA NA EMB NA 
Life Technologies 

mirVana kit 

qRT-PCR, TaqMan 
Advanced MicroRNA cDNA 

Synthesis Kit, TaqMan 
Advanced Master Mix, 

TaqMan Advanced Assays 

NA Ni-IDCM Healthy Controls 

[17] 160 
miR-1-3p 

miR-21-5p 
40/29 24 ± 7 / 23 ± 6 80 / 79 

Peripheral blood 

mononuclear cells 
NA 

Stem Cell 

Technologies 

Lymphoprep / 

Ambion Tri-Reagent 

 

qRT-PCR, Clontech miR-X 
miRNA First-Strand 
Synthesis Kit, Kapa 

Biosystems KAPA SYBR FAST 
qPCR Kit 

U6 MCI Healthy Controls 

[18] 171 

miR-126 
miR-146a 
miR-155 

miR-361-5p 
miR-423-5p 

45/39 
47.76 ± 12.28 /  
47.59 ± 11.85 

 
28.9 / 35.9 Plasma NA 

mirVana PARIS kit 

(AM1556, Ambion) 

qRT-PCR, Applied 
Biosystems TaqMan 

MicroRNA Reverse Kit, 
TaqMan! MicroRNA Assay, 
Universal PCR Master Mix 

Qiagen cel-miRNA-39 Ni-IDCM Healthy Controls 

[19] 172 miR-185 50 / 41 45 ± 0.28 / 42 ± 0.31 38 / 39 

B cells isolated 

from PBMC, and 

plasma 

NA 
TRIzol reagent 

(Invitrogen) 

qRT-PCR, TaqMan 
MicroRNA Reverse 

Transcription kit, TaqMan 
Universal PCR Master Mix 

Kit 

NA Ni-IDCM Healthy Controls 

[20] 202 
miR-217 
miR-543 

30 / NA 
MCI: from 9 months to 12 

years old 
MCI: 43 Blood NA 

TRIzol® reagent 

(Invitrogen; Thermo 

Fisher Scientific, Inc.) 

qRT-PCR, 
PrimeScript RT Reagent Kit 

(Takara Bio, Inc.), SYBR 
Premix Ex Taq (Takara Bio, 
Inc.), house made primers 

(sequence provided) 

 U6 MCI Healthy subjects 

[21] 203 

miR-21 

miR-30a 

miR-125b 

miR-146a 

miR-155 

miR-192 

miR-223-3p 

miR-320a 

FM: 99 
Non-FM: 32 
Control: 105 

FM: Median:40 
NFM:  Median 33 

FM: 40 
NFM 28.1 Serum exosomes 

Illumina sequencing 

(Illumina, USA) 

mirVana miRNA 

isolation kit (Thermo 

Fisher, MA, USA) 

qRT-PCR, Ribobio miRNA 
qPCR primer set 

miR-39 MCI Healthy subjects 

[22] 209 miR-98 50 / 50 NA NA Plasma NA 

RNA extraction kit 

(Invitrogen, Chicago, 

IL, USA) 

qRT-PCR, Toyobo SYBR 
Green 

U6 MCI Healthy subjects 

[23] 210 

miR-1 
miR-10a-5p 
miR-16-5p 
miR-21-5p 
miR-24-3p 

miR-92a-3p 
miR-125 

miR-130b-3p 
miR-132-3p 

miR-146a-5p 

36 / 35 12,1 ± 2,1 / 11,1 ± 2,3 52,8 / 45.7 Plasma NA 
Roche High Pure 

miRNA Isolation Kit 

qRT-PCR, Applied 
Biosystems TaqMan 
MicroRNA Reverse 

Transcription Kit, Applied 
Biosystems TaqMan 

PreAmp Master Mix 29, 
Applied Biosystems 

Megaplex Human Primer 
Pools Set v3.0, Fluidigm 

NA MCI Healthy subjects 



miR-155-5p 
miR-196a-5p 
miR-221-3p 
miR-223-3p 
miR-320a 

miR-499a-5p 

96.96 Dynamic Array 
Integrated Fluid Circuits 

[24] 231 

miR-93 
miR-106a 
miR-146b 
miR-155 
miR-511 
miR-212 
miR-889 

4 / 6 39 ± 20 / 38 ± 11 0 / 33.3 EMB NA 
Ambion miRVANA 

isolation kit 

MicroArray (Illumina 

Human miRNAv2 

Expression Panel arrays) 

NA MCI Healthy subjects 

[25] 243 miR-29 52 / 32 

Adult population 
51 / 42,5 

 
Pediatric population 

4 / 12,7 

Adult population 
50 / 50 

 
Pediatric population 

52 / 46 

EMB NA 
Ambion MirVanaTM 

RNA Isolation Kit 

qRT-PCR, Qiagen miScript 
Reverse Transcription Kit, 

Primers sequences avaiable 

U6 Ni-IDCM Healthy subjects 

[26] 251 

miR-151a-3p 
miR-3960 

miR-4763-3p 
miR-4821 

20 / 10 36,55 ± 18,64 / 28,5 ± 1,84 55/30 Plasma 
Agilent miRNA 

Microarray System 

Invitrogen TRIzol-LS, 

Qiagen RNeasy mini 

kit 

qRT-PCR, Ribobio Bulge-
Loop miRNA qRT-PCR 

Starter Kit, Power SYBR 
Green PCR Master Mix, 

Ribobio primers 

Cel-miR-39-3p MCI Healthy subjects 

[27] 284 

miR-21 
miR-29b 
miR-34a 
miR-99a 
miR-107 

miR-125b 
miR-139 

miR-142-3p 
miR-154 
miR-326 
miR-497 
miR-502 

Ni-IDCM: 19 
ICM:15 

Controls: 23 

Ni-IDCM: 63,8 ± 1,8 
ICM: 67 ± 1,8 
Controls: NA 

Ni-IDCM: 31,6 
ICM:13 

Controls: NA 
PBMC qRT-PCR panel NA 

qRT-PCR, Appplied 
Biosystems TaqMan Real 

Time Assay 
miR-16 Ni-IDCM 

Healthy subjects, 
Ischemic 

Cardiomyopathy 

[28] 287 

miR-1 
miR-21 

miR-27b 
miR-30a 

miR-125a 
miR-133a 
miR146b 
miR-148a 
miR-155 

miR-181d 

23 / 12 NA NA Serum exosomes NA 
TRIZOL Kit (Invitrogen, 

United States) 

qRT-PCR, TaqMan miRNA 
RT-Real Time PCR, TaqMan 
miR- NA RT-Real Time PCR, 

miRNA-specific TaqMan 
MGB probes 

miR-16 MCI Healthy subjects 

[29] 305 

miR-23b-3p 

miR-24-1-3p 

miR-27b-3p 

miR-155-5p 

ICM: 9 

Ni-IDCM: 9 

HOCM: 12 

Control: 9 

ICM: 53 ± 5 

Ni-IDCM: 52 ± 4 

HOCM: 51 ± 6 

Control: 52 ± 7 

0 Heart tissue NA Bioline Trisure 

qRT-PCR, Applied 
Biosystems cDNA for 

TaqMan miRNA, Applied 
Biosystems TaqMan 
MicroRNA Reverse 

Transcription Kit, TaqMan 
miRNA assays 

RNU48 Ni-IDCM 

Healthy subjects, 
Hypertrophic 

Cardiomyopathy, 
Ischemic 

Cardiomyopathy  

[30] 334 miR-24 
DCM: 8 
ICM: 5 

Control: 4 

DCM: 41,1 ± 5,3 
ICM: 56,4 ± 4,9 

Control: 35,0 ± 4,6 
NA Heart tissue NA 

TRIZOL Kit (Invitrogen, 

United States) 

qRT-PCR, Ribobio 
microRNA-specific reverse-

transcription primers, 
Stratagen Brilliant II SYBR 
Green QPCR master mix 

U6 Ni-IDCM 

Healthy subjects, 
Ischemic 

Cardiomyopathy 

[31] 352 
miR-92b-5p 
miR-192-5p 
miR-320a 

43 / 34 62±2 / 57±2 53.5 / 32.4 Serum exosomes NA 

miRNA Quick 

Extraction Kit 

(Bioteke, Beijing, 

China) 

qRT-PCR miR-451b Ni-IDCM Healthy subjects 

[32] 380 

miR-1 

miR-21 

miR-126 

miR-133a 

miR-146b 

miR-155 

76 / 22 45 ± 15 / 53 ± 13 19 / 45 EMB NA 

miRNeasy Mini Kit 

(Qiagen, Hilden, 

Germany) 

qRT-PCR, Qiagen miScript 
PCR System, Qiagen Primers 

NA InfDCM Ni-IDCM 



miR-206 

miR-208b 

[33] 386 

miR-1 

miR-15b 

miR-19a 

miR-19b 

miR-99b 

miR-101 

miR-125b 

miR-133 

miR-208 

miR-214 

ICM: 19 

DCM: 25 
AS: 13 

Control:10 

ICM: 6.6 ± 0.6 

DCM: 6.0 ± 1.5 
AS: 8.6 ± 0.7 

Control: 5.8 ± 1.4 

ICM: 11 

DCM: 32 
AS: 54 

Control: 40 

Heart tissue Bead based method 
TRIzol (Invitrogen, 

Carlsbad, CA) 
qRT-PCR NA Ni-IDCM 

Healthy subjects, 
Ischemic 

Cardiomyopathy, 
Aortic Stenosis 

[34] 388 

miR-21 

miR-125b 

miR-146b 

miR-155 

miR-208b 

miR-214 

miR-375 

miR-499 

8 / 8 NA NA EMB NA 

TRIzol (Invitrogen Life 

Technologies, 

Carlsbad, CA, USA) 

qRT-PCR, Applied 

Biosystems TaqMan miRNA 

RT-Real Time PCR 

U6 MCI Healthy subjects  

[35] 420 

miR-199a 

miR-199b 

miR-214 

42 / 20 45,4 ± 2 / 44,4 ± 3,9 9,5 / 35 Heart tissue NA 
Trizol reagent 

(Invitrogen) 

qRT-PCR, Applied 

Biosystems TaqMan miRNA 

assays, Applied Biosystems 

TaqMan MicroRNA Reverse 

Transcription Kit 

U6 Ni-IDCM  Healthy subjects 

[36] 446 
miR-1 

miR-146b 
119 / 110 6.7±2.9 / 7.2 ± 3.0 46.2 / 46 Serum NA 

TRIZOL Kit (Invitrogen, 

United States) 

qRT-PCR, Applied 
Biosystems TaqMan 
MicroRNA Reverse 

Transcription Kit 

Beta-actin MCI Healthy subjects 

[37] 448 

miR-1 

miR-21 

miR-27b 

miR-29b 

miR-30a 

miR-125a 

miR-133a 

miR-146b 

miR-148a 

miR-155 

miR-199a 

miR-208b 

miR-223 

miR-375 

miR-499 

6 / 6 NA NA Heart tissue NA 
Trizol (Invitrogen, 

Carlsbad, CA, USA) 

qRT-PCR, Applied 
Biosystems aqMan 
MicroRNA Reverse 

Transcription Kit, TaqMan 
Universal PCR Master Mix, 
iRNA-specific TaqMan MGB 

probes 

U6 MCI Healthy subjects 

[38] 463 

miR-1 

miR-7 

miR-29b 

miR-125b 

miR-145 

miR-181b 

miR-214 

miR-342 

miR-378 

50 / 20 54 ± 1 / 51 ± 2 34 / 55 Heart tissue 

miRNA microarray (Ohio 

State Comprehensive 

Cancer Centre, version 

3.0) 

TRizol (Invitrogen) 
qRT-PCR, Taqman real time 

mix 
RNU6B MCI Healthy subjects 

[39] 669 

miR-1-3p 
miR-17-5p 
miR-30c-5p 

miR-107 
miR-133a-5p 
miR-193a-5p 
miR-208a-5p 
miR-301a-3p 
miR-301b-3b 
miR-495-3p 
miR-1261 

Pediatric 
36 / 13 

 
Adult: 
11 / 13 

NA 

Pediatric 
54 / 53  

 
Adult 
3 / 39 

Heart tissue Illumina sequencing 
Qiagen QIAzol / 

Ambion mirVana Kit 

qRT-PCR, miScript SYBR 
Green PCR Kit, Qiagen 

miScript II cDNA synthesis, 
miRNAs primers provided 

18s Ni-IDCM Healthy subjects 



 
[40] 

 

679 miR-146b 48 / 40 6,46 ± 2,17 / 6,37 ± 2,26 47.92 / 52.5 Aerum NA 

total miRNAs 

extraction kit (Qiagen, 

Germany, HZ101-633) 

qRT-PCR, M-MLV reverse 
transcription kit (solarbio, 
USA, RP1100); qReal-time 
PRC kit (Invitrogen, Grand 

Island, NY, USA, article 
number: C28025-032); SYBR 
Green qPCR Master Mix Kit 

(Medchemexpress, USA, 
HY-K0501 Ltd.) 

U6 MCI Healthy subjects 

[41] 731 

Let-7f-5p 
Let-7g-5p 
Let-7i-5p 

miR-24-3p 
miR-26a-5p 
miR-27a-3p 
miR-27b-3p 
miR-98-5p 

miR-126-3p 
miR-142-5p 
miR-143-3p 

16 / 12 
5.27±4.13 / 5.49±3.69 

 
62.5 / 67 Serum Illumina sequencing NA qRT-PCR NA Ni-IDCM Healthy subjects 

[42] 943 

miR-206 
miR-297 

miR-451a 
miR-486-3p 

miR-595 
miR-1180-3p 
miR-3064-5p 

miR-3148 
miR-4701-3p 
miR-4793-3p 
miR-6785-5p 
miR-6796-5p 
miR-6807-5p 
miR-6847-5p 
miR-6849-5p 
miR-6856-5p 
miR-7844-5p 

45 / 45 
50 ± 14 / 52 ± 12 

 
33.3 / 37.8 CD4+ T cells 

Microarray Affymetrix 

GeneChip® miRNA 4.1 

arrays 

TRIZOL Kit (Invitrogen, 

United States) 

microArrray 

GeneChip® miRNA 4.1 
arrays (Affymetrix) 

U6 Ni-IDCM Healthy subjects 

[43] 1033 miR-208b 
DCM:5 
ICM:5 

Control:5 

DCM: 39 ± 10 
ICM: 57 ± 11 

Control: 29 ± 9 

DCM:60 
ICM:20 

Control:40 
Heart tissue NA 

Guanidinium 

thiocyanate-phenol-

chloroform method 

qRT-PCR, Exiqon miRCURY 
LNA™ Universal RT 
microRNA PCR kit 

miR-103a-3p Ni-IDCM 

Healthy subjects, 

Ischemic 

Cardiomyopathy 

[44] 1304 

miR-9-3p 

miR-16-2-3p 

miR-21-3p 

miR-21-5p 

miR-144-3p 

miR-144-5p 

miR-338-3p 

miR-363-3p 

miR-451a 

miR-551b-3p 

miR-770-5p 

NA NA NA Heart tissue 

miRNA microarray, 

Affymetrix 4.0 (OE 

Biotech’s, Shanghai, 

China) 

TRIzol; RNeasy mini 

kit (Qiagen, Hilden, 

Germany) 

qRT-PCR NA Ni-IDCM  Healthy subjects 

[45] 1348 

miR-21 
miR-126 

miR-133a 
miR-146b 
miR-155 
miR-206 

81 / 22 NA NA Heart tissue NA NA qRT-PCR NA MCI 
Non-inflammatory 

DCM 

[46] 1442 miR-208 56 / 21 NA NA Heart tissue NA 
Ambion mirVana Paris 

miRNA isolation kit 

qRT-PCR, high-capacity 
cDNA Archive Kit, TaqMan 

microRNA assays 
U6 Ni-IDCM  Healthy subjects 

[47] 1454 

miR-1 

miR-21 

miR-26b 

miR-133a 

miR-208b 

miR-499 

22 / 20 29 ± 10 / 30 ± 9 18.2 / 20 PBMC NA NA qRT-PCR NA MCI Healthy subjects 

[48] 1478 miR-21 29 / 20 AMC: 32±10 AMC: 34,5 PBMC NA NA qRT-PCR NA MCI Healthy subjects 



Control: 30±9 Control: 25 

[49] 1485 miR-21 55 / 22 30 ± 12 / 30 ± 9 27,3 / 25 PBMC NA NA qRT-PCR NA MCI Healthy subjects 

[50] 1497 miR-208b 55 / 22 30 ± 12 / 30 ± 9 27,3 / 25 PBMC NA NA qRT-PCR NA MCI Healthy subjects 

[51] 1542 

let-7f-5p 
miR-135b-5p 
miR-155-5p 

miR-190a-5p 
miR-296-5p 
miR-339-5p 

miR-365a-3p 
miR-422a 

miR-489-3p 
miR-520e 

miR-532-5p 
miR-590-5p 

miR-601 
miR-660-5p 
miR-1290 

CVB3 perseverance DCM: 7 
CVB3 eliminates DCM:  6 

Control: 6 
Adenovirus DCM: 4 

CVB3 perseverance DCM: 
50,2 ± 7,3 

CVB3 eliminates DCM: 45,2 
± 13,2 

Control: 48 ± 12 
Adenovirus DCM: 52 ± 9 

CVB3 perseverance DCM: 
28,6 

CVB3 eliminates DCM: 
16,7   

Control: 50  
Adenovirus DCM: 25 

EMB 
Microarray Affymetrix 

U133 plus 2.0  

Applied Biosystems 

mirVana miRNA 

Isolation Kit 

Microarray Affymetrix U133 
plus 2.0 

NA InfDCM Healthy subjects 

[52] 2179 
miR-221 

miR-222 
18 / 34 NA NA Heart tissue NA 

miRVANA extraction 

kit (Ambion) 
qRT-PCR NA MCI DCM 

[53] 2293 
miR-10b-5p 
miR-362-5p 

6 / 3 53.5±14.8 / 53.7±7.37 50 / 33 Serum qRT-PCR Panel 
miRCURY RNA 

Isolation Biofluids Kit 

qRT-PCR, miRCURY Locked 
Nucleic Acid and Universal 
RT microRNA PCR system 

NA Ni-IDCM Healthy subjects 

[54] 2323 

miR-21 
miR-34a 
miR-423 

miR-208a 
miR-499a-5p 

DCM: 9 
ICM: 7 

Control: 10 
NA NA Plasma NA NA qRT-PCR NA Ni-IDCM  

Healthy subjects, 
Ischemic 

Cardiomyopathy 

[55] 2540 

miR-29 
miR-122 
miR-144 
miR-206 

miR-208a 
miR-223 
miR-499 

miR-451-DICER1 
miR-486 

miR-3940 

DCM: 6 
ICM: 7 

Control: 3 
Control fetus: 3 

NA NA Heart tissue NA 

Guanidinium 

thiocyanate-phenol-

chloroform method 

Illumina sequencing NA Ni-IDCM 

Healthy subjects, 
healthy fetus, 

Ischemic 
Cardiomiopathy 

 
Orange marked studies performed histological assessment of EMB or heart tissue samples. 
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