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Database

Search string

PubMed

(n=205)

(((((("Simendan"[Mesh]) OR
(C((((((4-(1,4,5,6-tetrahydro-4-methyl-6-oxo-3-pyridazinyl)phenyl)hydrazono)propanedin
itrile[ Title/Abstract]) OR (Simadax[Title/Abstract])) OR
(Dextrosimendan([Title/Abstract])) OR (OR-1259[Title/Abstract])) OR
(Levosimendan|[Title/Abstract])) OR (OR-1855[Title/Abstract]))) OR ((omecamtiv
mecarbil[ Title/Abstract]) OR (AMG-423[Title/Abstract]) OR (CK
1827452[Title/Abstract]) OR (CK-1827452[Title/Abstract]))) OR
((((Danicamtiv[Title/Abstract]) OR (MYK-491[Title/Abstract]))) OR
(C16H20F3N504S][Title/Abstract])) OR (CB44844686[Title/Abstract]))) OR
(((((((Cardiac Myosin[Title/Abstract]) OR (Myosin, Cardiac[Title/Abstract])) OR
(Myosins, Cardiac[Title/Abstract])) OR (Cardiac Muscle Myosins[Title/Abstract])) OR
(Muscle Myosins, Cardiac[Title/Abstract])) OR (Myosins, Cardiac
Muscle[Title/Abstract])) OR ("Cardiac Myosins"[Mesh]))) AND (("Heart
Failure"[Mesh]) OR (Cardiac Failure[Title/Abstract]) OR (Heart
Decompensation[Title/Abstract]) OR (Decompensation, Heart[ Title/Abstract]) OR
(Heart Failure, Right-Sided[ Title/Abstract]) OR (Heart Failure, Right
Sided[Title/Abstract]) OR (Right-Sided Heart Failure[Title/Abstract]) OR (Right Sided
Heart Failure[Title/Abstract]) OR (Myocardial Failure[ Title/Abstract]) OR (Congestive
Heart Failure[Title/Abstract]) OR (Heart Failure, Congestive[Title/Abstract]) OR (Heart
Failure, Left-Sided[Title/Abstract]) OR (Heart Failure, Left Sided[Title/Abstract]) OR
(Left-Sided Heart Failure[Title/Abstract]) OR (Left Sided Heart
Failure[Title/Abstract]))) AND ((Randomized controlled trial[Publication Type]) OR
(randomized[Title/Abstract]) OR (placebo[Title/Abstract]))

Web of Science

(n=631)

1. TS=(Cardiac Failure OR Heart Decompensation OR Decompensation, Heart OR
Heart Failure, Right-Sided OR Heart Failure, Right Sided OR Right-Sided Heart Failure
OR Right Sided Heart Failure OR Myocardial Failure OR Congestive Heart Failure OR
Heart Failure, Congestive OR Heart Failure, Left-Sided OR Heart Failure, Left Sided OR
Left-Sided Heart Failure OR Left Sided Heart Failure OR Heart Failure)

2. TS=(Cardiac Myosin OR Myosin, Cardiac OR Myosins, Cardiac OR Cardiac Muscle
Myosins OR Muscle Myosins, Cardiac OR Myosins, Cardiac Muscle OR Cardiac
Myosins)

3. TS=(Danicamtiv OR MYK-491 OR C16H20F3N504S OR CB44844686)

4. TS=(omecamtiv mecarbil OR AMG-423 OR CK 1827452 OR CK-1827452)

5. TS=(((4-(1,4,5,6-tetrahydro-4-methyl-6-0x0-3-pyridazinyl)phenyl)hydrazono)propan
edinitrile)

6. TS=(Simadax)

7. TS=(Dextrosimendan)

8. TS=(OR-1259)

9. TS=(Levosimendan)

10. TS=(OR-1855)

11. #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10

12. #1 AND #11

13. TS=(Randomized controlled trial OR randomized OR placebo)




14. #12 AND #13

Embase

(n=555)

1. 'heart failure'/exp

2. 'cardiac failure"ti,ab OR 'heart decompensation':ti,ab OR 'decompensation,
heart':ti,ab OR 'heart failure, right-sided":ti,ab OR 'heart failure, right sided":ti,ab OR
'right-sided heart failure':ti,ab OR 'right sided heart failure':ti,ab OR 'myocardial
failure':ti,ab OR 'congestive heart failure':ti,ab OR 'heart failure, congestive':ti,ab OR
'heart failure, left-sided'":ti,ab OR 'heart failure, left sided":ti,ab OR 'left-sided heart
failure':ti,ab OR 'left sided heart failure':ti,ab

3. #1 OR#2

4. 'cardiac myosin'/exp

5. 'myosin, cardiac"ti,ab OR 'myosins, cardiac':ti,ab OR 'cardiac muscle myosins":ti,ab
OR 'muscle myosins, cardiac":ti,ab OR "'myosins, cardiac muscle':ti,ab OR 'cardiac
myosins':ti,ab

6. #4 OR #5

7. 'danicamtiv'/exp

8. 'myk-491"ti,ab OR 'c16h20f3n504s"ti,ab OR 'cb44844686"ti,ab

9. #7 OR #8

10. 'omecamtiv mecarbil'/exp

11. 'amg-423"ti,ab OR 'ck 1827452"ti,ab OR 'ck-1827452":ti,ab

12. #10 OR #11

13. 'levosimendan'/exp

14. '((4-(1,4,5,6-tetrahydro-4-methyl-6-oxo-3-pyridazinyl)phenyl)hydrazono)propanedini
trile:ti,ab OR 'simadax':ti,ab OR 'dextrosimendan':ti,ab OR 'or 1259":ti,ab OR
'or-1259":ti,ab OR 'or 1855":ti,ab OR 'or-1855"ti,ab

15. #13 OR #14

16. #6 OR #9 OR #12 OR #15

17. #3 AND #16

18. 'randomized controlled trial'/exp

19. 'randomized':ti,ab OR 'placebo':ti,ab

20. #18 OR #19

21. #17 AND #20

Supplementary Table S1. Search strings and databases used for the systematic

review.




Identification

Screenina

Eligible records identified
(n=1391)

Duplicate records removed
(n=492)

A\ 4

Records after duplicates
removed
(n=899)

Eliaibilitv

Records screened(title,abstract)

(n=899)

Records excluded (n =852)

® Non-human studies or pilot
study (n=118)

®  Study object mismatch

(n=76)

Wrong intervention (n =155)
Other unrelated topic (n=30)
reviews,comments,consens
us,meeting or conference
abstract (n=473)

Full-text articles
assessed for eligibility
(n=47)

Included

Studies included in quantitative

synthesis(meta-analysis)
(n=22)

Full-text articles excluded with

reasons(n=25):

® Not RCT (n=4)

® Not English (n=4)

® No appropriate outcome
indicators (n=12)

® The study design does not
fit(crossover trial)(n=3)

® The range of ejection
fraction was not reported
(n=2)

Supplementary Figure S1. Research screening flow chart.
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Supplementary Figure S2A. Quality assessment of the included studies.




Blinding of outcome assessment (detection hias)

=l

Altenberger, J. 2014

. . Blinding of participants and personnel (perfarmance bias)

@ | @ | Random sequence generation (selection bias)
@ | @ | Alocation concealment (selection bias)

Camin-Colet, Josep 2018

\a
)
]
)

Cui, ¥ R 2020

v 900 e
~

Greenbery, Barry H. 2015

w
~

Ikonormidis, 1. 2007

Jalanko, M. 2011 | 7 ?

Jia,z.2014 | @ | 2

Kasikcioglu, H. A 2005 | 7 ?

Lilleberg, J. 2007 | # 7

Mavrogeni, 5. 2007 | @ | 2

Mieminen, M. 5. 2000 | 2 7

Mieminen, M. 5. 2008 | 2 7 7
Packer, Milton 2013 | 2 | 2 ?
Parissis, J. T. 2006 | 2 ? ?

D @

Parissis, J. T. 20077 | 7 7

[v]
®
@0 NS e e e e e e e e e 6 e ® ) ncompetoucomedata (attition bias)

Parissis, J. T. 20078 | 7 7

Poder, P. 2004 | 7 7 ?
Slawesky, M. T. 2000 | 7 7 ?
?

Teerlink, J. R. 201 BATOMIC

Teerlink, J. R 201 8COSMIC

Teetlink, J. R. 2021

QO S ee eeee e e e e e e e ®)|cclkcterepotng (reporting bias)
® 00 OO OO OO OO OO OO OO DO OO O | onnervies

@ =

Zhang, D. 20145 ?

Supplementary Figure S2B. Quality assessment of the included studies.



Study

lkonomidis, I. 2007
Jalanko, M. 2011

Kasikcioglu, H. A. 2005

Mavrogeni, S. 2007
Nieminen, M. S. 2000
Parissis, J. T. 2006
Parissis, J. T. 2007
Parissis, J. T. 2007
Poder, P. 2004
Teerlink, J. R. 2021
Teerlink, J. R. 2016

21

15

Common effect model 4681

Random effects model

Experimental

Total Mean

61.00
81.00
91.00
79.00
11.09
77.00
74.00
85.00
81.00
-2.10
-1.60

sD

12.0000
12.0000
9.0000
6.0000
11.6638
10.0000
9.0000
12.0000
14.0713
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9.7500

Heterogeneity: I° = 28%, 1~ < 0.0001, p = 0.17

Total Mean

21 84.00
10 72.00
15 94.00
25 82.00
20 6.80
8 76.00
13 73.00
21 83.00
8 71.00
4101 -0.50
149 058

4391

Control
sD

14.0000
11.0000

7.0000
10.0000
12.9692
10.0000

7.0000
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226274
12.8000
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Mean Difference

Weight Weight

MD 95%-Cl (common) (random)

-3.00 [-10.89; 4.89] 0.4% 0.4%
900 [ 0.11;17.89] 0.3% 0.3%
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-3.00 [-7.57; 1.57] 1.3% 1.3%
429 [-1.85;10.44] 0.7% 0.7%
1.00 [-7.40; 940] 0.4% 0.4%
1.00 [-4.14; 6.14] 1.0% 1.0%
200 [-5.75; 9.75] 0.4% 0.4%
10.00 [-7.05; 27.05] 0.1% 0.1%
-160 [-2.15;-1.05] 87.2% 87.2%
218 [-4.07;-0.30] 7.4% 7.4%
-1.54 [-2.05;-1.03] 100.0% -
-1.54 [-2.05; -1.03] - 100.0%

Supplementary Figure S3. Forest plot summarizing data from individual studies

for heart rate.



Experimental

Control

Study Events Total Events Total
Comin-Colet, Josep 2018 15 48 g 21
Jia, 7. 2014 14 80 18 80
Nieminen, M. 5. 2008 19 205 4 102
Teerlink, J. R. 2021 1067 4120 1065 4112
Teerlink, J. R. 2016 10 303 8 303
Teerlink, J. R. 2016 4 296 2 149
Common effect model 5052 4767
Random effects model
Heterogeneity: = 0%, = 0,p=059
A
Experimental Control
Study Events Total Events Total
Greenberg, Barry H. 2015 1 65 0 29
Packer, Milton-1 2013 13 51 4 48
Packer, Milton-2 2013 38 293 35 294
Teerlink, J. R. 2016 18 296 6 149
Common effect model 705 520
Random effects model
Heterogeneity: I” = 9%, = 0.0871, p =0.35
B
Experimental Control
Study Events Total Events Total
Altenberger, J. 2014 15 63 8 57
Greenberg, Barry H. 2015 0 65 2 29
Packer, Milton1 2013 28 51 23 48
Packer, Milton2 2013 147 293 107 294
Teerlink, J. R. 2016 24 303 14 303
Common effect model 775 731
Random effects model
Heterogeneity: I© = 15%, v~ < 0.0001, p = 0.32
C
Experimental Control
Study Events Total Events Total
Nieminen, M. 5. 2008 42 205 286 102
Packer, Milton 2013 14 51 13 48
Packer, Milton 2013 98 293 108 294
Teerlink, J. R. 2021 1177 4120 1236 4112
Teerlink, J. R. 2016 46 303 53 303
Teerlink, J. R. 2016 24 296 15 149
Common effect model 5268 5008

Random effects model
Heterogeneity: I” = 0%, = 0, p=087

D

Weight Weight
Risk Ratio RR 95%-Cl (common) (random)
— 0.82 [0.41;163] 1.0% 1.1%
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Weight Weight
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Weight Weight
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il 1.15 [0.78; 1.69] 15.2% 17.3%
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|
|
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: : & | | 1.35 [1.15; 1.59] - 100.0%
001 01 1 10 100
Weight Weight
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0.75 [0.49;113] 2.5% 22%
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= 095 [0.89;1.02] 84 2% 85.0%
0.87 [0.60;1.25] 36% 29%
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0.94 [0.88; 1.00] - 100.0%
T 1
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Supplementary Figure S4. Forest plots of secondary outcomes.
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Supplementary Figure S5. Rank probability of heart rate in pharmacological
treatments. Omecamtiv = Omecamtiv mecarbil
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Supplementary Figure S6. Rank probability of all cause death in
pharmacological treatments. Omecamtiv = Omecamtiv mecarbil
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Supplementary Figure S7. Rank probability of dizziness in pharmacological
treatments. Omecamtiv = Omecamtiv mecarbil
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Supplementary Figure S8. Rank probability of hypotension in pharmacological
treatments. Omecamtiv = Omecamtiv mecarbil
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Supplementary Figure S9. Rank probability of cardiac failure events in

pharmacological treatments. Omecamtiv = Omecamtiv mecarbil



Secondary endpoints (Rank 1 is worst , rank N is best)

Drug Rank 1 Rank 2 Rank 3 Rank 4
Heart rate

Blank 0.888 0.068 0.031 0.013

Levosimendan 0.086 0.776 0.127 0.011

Omecamtiv mecarbil 0.000 0.002 0.022 0.976

Placebo 0.026 0.154 0.819 0.000

All-cause death

Levosimendan 0.542 0.058 0.401
Omecamtiv mecarbil 0.254 0.443 0.303
Placebo 0.204 0.500 0.296
Dizziness
Levosimendan 0.327 0.589 0.084
Omecamtiv mecarbil 0.661 0.212 0.127
Placebo 0.012 0.199 0.789
Hypotension
Levosimendan 0.645 0.355 0.000
Omecamtiv mecarbil 0.355 0.530 0.116
Placebo 0.000 0.116 0.884

Cardiac failure events

Levosimendan 0.091 0.144 0.765
Omecamtiv mecarbil 0.043 0.727 0.231
Placebo 0.866 0.130 0.004

Supplementary Table S2. Rank probability of endpoints in pharmacological

treatments.



nPati- | Principle health Age Male EF Follow-
First author Year Treatment NYHA
ents problem (Years) Sex(%) | (%) up
Levosimendan Ischaemic Lev 69.5+11.5 6
Altenberger 2014 120 79 <35 v
vs Placebo cardiomyopathy P 69.5+10.5 months
Levosimendan advanced chronic Lev 68+10 6
Comin-Colet 2018 69 83 <35 /v
vs Placebo HF P 639 months
Levosimendan chronic systolic | Lev 50.15£13.42 one
Cui, X. R. 2020 49 84 <40 /v
vs Blank HF P 54.43 £13.22 month
Omecamtiv ischemic 614
Greenberg,Barry H. | 2015 mecarbil vs. 94 cardiomyopathy 63.4+9.3 79.8 <35 /111 d
ays
Placebo and angina Y
Levosimendan Advancd HF Lev63+8
Ikonomidis, I. 2007 42 90.5 <35 | OV 24h
vs Placebo Ischemic/dilated P63+12
Levosimendan Lev 63+13 6
Jalanko, M. 2011 29 Congestive CHF 93.1 <30 | IIB/IV
vs Placebo P63 +12 months
heart failure Killip
) Levosimendan ) Lev 63.7x11.4 6
Jia, Z. 2014 160 complicated by 60 <40 | grade
vs Placebo P 62.6+11.3 months
AMI /v
Levosimendan decompensated Lev59+10 6-9
Kasikcioglu, H. A. | 2005 30 NA <35 1
vs Placebo heart failure P60+6 months
Levosimendan congestive heart Lev 5549
Lilleberg, J. 2007 22 81.8 <35 -1V | 2 weeks
vs Placebo failure P 5548
Advanced HF
) Levosimendan ) o 6
Mavrogeni 2007 50 ischemic/dilated/ 45-65 80 <30 /v
vs Blank months
valvular
acute
Levosimendan
Nieminen, M. S. 2000 115 decompensated 63+2.5 82 <40 1I-IV 24h
vs Placebo
heart failure
Levosimendan chronic heart Lev 63.49+11.13 6
Nieminen, M. S. 2008 307 78.5 <30 | BV
vs Placebo failure Placebo 63+10 months
ILev 59+15
Packer, Milton acute Placebo 58+15
Levosimendan 1-100 1-77
(REVIVEI and II 2013 decompensated II Lev 64+15 <35 NA 5 days
vs Placebo 11-600 II-NA
trials) heart failure Placebo:63+15
(mean=SEM)
Decompensated
Levosimendan
Parissis, J. T. 2006 25 CHEF ischemic/ 67.0£6.0 92 <30 I/IV | 114 days
vs Placebo
dilated
o Levosimendan Lev65+8
Parissis, J. T. 2007 39 Advanced HF 84.6 <35 NA 48h
vs Placebo Placebo 61+14




Levosimendan Advanced
Parissis, J. T. 2007 63 65+8 82.5 <30 /v NA
vs Placebo chronic HF
Levosimendan severe congestive | Lev 58.59+9.94
Poder, P. 2004 25 NA <35 1/1v 28 days
vs Placebo heart failure Placebo 55+14.14
Levosimendan decompensated Lev 58+1
Slawsky, M. T. 2000 146 81.5 <30 /v 6h
vs Placebo heart failure Placebo 56+2
Omecamtiv 21.8
chronic heart
Teerlink, J. R. 2021 mecarbil vs. 8232 65 79 <35 I-1v months
failure
Placebo (median)
Omecamtiv
acute heart 6
Teerlink, J. R. 2016 mecarbil vs. 606 66+ 11 76.9 <40 -1V
failure months
Placebo
Omecamtiv
chronic heart 24
Teerlink, J. R. 2016 mecarbil vs. 445 63 82 <40 1I/111
failure weeks
Placebo
elderly patients
Levosimendan
Zhang, D. 2015 42 with refractory 75.3+4.8 46 <40 v 1 week
vs Blank HE

Supplementary Table S3. The characteristics of the 22 eligible randomized
controlled trials.
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