	Table 1: Summary characteristics of included studies

	Author, year
	Study design
	Country
	Follow-up time
	Total N
	Age (years)
	Male n (%)
	LVDD criteria
	MELD
	HCV
n (%)
	HBV
n (%)
	ALD
n (%)
	NASH
n (%)
	Hypertension
n (%)
	Diabetes
n (%)
	Dyslipidemias
n (%)

	Bushyhead, 2015
	Retrospective cohort
	USA
	5 years
	397
	56 (51-61)*
	291 (73.29)*
	Other criteria
	21 (14-30)*
	105 (26.4)
	10 (2.5)
	64 (16.1)
	31 (7.8)
	95 (23.9)
	73 (18.4)
	32 (8.1)

	Dong Xu, 2013
	Retrospective cohort

	China
	5 years
	306

	47 (41-53)*

	45 (14.7)*
	Other criteria
	10.6 ± 5.0
	NR
	NR
	NR
	NR
	NR
	NR
	NR

	Dowsley, 2012
	Retrospective cohort

	USA

	5 years

	107

	NR 
	NR
	Other criteria
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR

	Izzy, 2021
	Prospective cohort

	USA

	4.5 ± 2.8

	141

	57.8 (7.6)

	82 (58.2)

	Other criteria
	18.6 (8.1)

	NR
	NR
	47 (33.3)

	47 (33.3)

	45 (32.6)

	49 (34.8)

	NR

	Marella, 2021
	Retrospective cohort

	USA

	5 years

	266

	NR
	NR
	ASE 2016
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR

	Marella, 2020
	Retrospective cohort
	USA
	30 days
	100
	NR
	NR
	ASE 2016
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR

	Mittal,2013
	Retrospective cohort
	USA
	5.3 ± 3.4
	970
	53.2 ± 10.0
	634 (65.35)*
	Other criteria
	21 ± 9.5
	444 (45.8)
	27 (2.8)
	167 (17.2)
	43 (4.4)
	585 (60.3)
	459 (47.3)
	189 (19.5)

	Qureshi, 2013
	Prospective cohort
	USA
	5.3 ± 3.4
	970
	NR 
	NR
	Other criteria
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR

	Raevens, 2014
	Retrospective cohort
	Belgium
	-
	173
	57 ± 11
	111 (64)
	Other criteria
	17 ± 7
	23 (13%)
	10 (6%)
	69 (40%)
	12 (7%)
	NR
	NR
	NR

	Singh, 2022
	Retrospective cohort
	USA
	44.0 ± 25.1 months.
	278
	NR
	NR
	ASE 2016
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR

	Sonny, 2016
	Retrospective cohort
	USA
	5.2
	243
	55  ± 9
	175 (72)*
	ASE 2009
	17 ± 8
	103 (42%)
	NR
	44 (18%)
	25 (10%)
	81 (33%)
	76 (31%)
	NR

	Vetrugno, 2022
	Retrospective cohort
	Italy
	90 days
	83
	NR 
	NR
	ASE 2016
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR

	Enache, 2013
	Retrospective cohort
	France
	30 days
	83
	NR
52.1  ± 10.0

	64 (77)*
	Other criteria
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR

	Ershoff et al. 2018
	Retrospective cohort
	USA
	17.5 months
	254
	58.5 (51-63)
	156 (61.4)
	Other criteria
	33 (15-39)
	98 (38.6)
	NR
	NR
	NR
	NR
	65 (25.6%)
	NR

	Park, 2019
	Retrospective cohort
	Korea
	5 years
	312
	54 (49–59)
	213 (68.3%)
	ASE 2009/2016
	12 (6–22)
	29 (9.3%)
	170 (54.5)
	65 (20.8%)
	NR
	61 (19.6%)
	78 (25.0%)
	NR

	Spann,2022
	Retrospective cohort
	USA
	3.2 years
	210
	NR
	NR
	ASE 2016
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR

	
	

Left Ventricular Diastolic Dysfunction (LVDD), MELD, Model for End Stage Liver Disease, non-alcoholic steatohepatitis (NASH), alcohol-associated liver disease (ALD); ASE, American society of echocardiography
Results reported in mean and standard deviation, or frequency and percentage or median and interquartile range unless otherwise reported.

*Number was calculated based on the given percentage















	Table 2: Summary outcomes of included studies

	Author, year
	study design
	LVDD crteria or diastolic parameter
	Follow-up
	N LVDD%
	All cause Mortality
	Cardiovascular outcomes
	Use of vassopresosrs
	Use of Mechanical ventilation
	Early allograft dysfunction
	Acute cellular rejection
	Graft Failure
	CRRT
	Acute Kidney Injury
	Length of hospital stay
days
	Length of ICU stay
days
	Comment

	Park 2019
	single center retrospective cohort
	ASE 2016
	5 years
	LVDD 12 (3.8%)
	46%
	HFrEF: 33%
	NR
	use in ICU: 100%
	1 week: 16.7%
	NR
	NR
	25%
	16.70%
	29 (23-42)
	8 (7-9)
	Poor agreement between criteria (kappa 0.103; 95% CI = 0.019–0.188)
Includes patients with indeterminate diastolic function.

Worse survival in the LVDD group at 5-year follow-up with both criteria, greater difference with the 2016 criteria (9 % vs. 46% mortality at 5 years, P .007)

Longer stay in ICU, mechanical ventilation and RRT in LVDD 2016.

	
	
	
	
	Indeterminate (12.8%)
	30%
	HFrEF: 2.5%%
	
	use in ICU: 50%
	1 week: 7.5%
	
	
	17.50%
	10%
	22 (21-36)
	7 (6-7)
	

	
	
	
	
	Normal 260 (83.3%)
	9%
	HFrEF: 0
	
	use in ICU: 40.8%
	1 week: 10%
	
	
	6.20%
	10%
	25 (21-36)
	7 (6-7)
	

	
	
	ASE 2009
	5 years
	LVDD 51 (16.3%) 
	38%
	HFrEF: 5.9%
	
	use in ICU 56.9%
	1 week 11.8%
	
	
	13.70%
	13.70%
	27 (21-36)
	7 (6-8)
	

	
	
	
	
	Indeterminate 155 (49.7%)
	13%
	HFrEF: 1.3%
	
	use in ICU 42.6%
	1 week 12.9%
	
	
	8.40%
	8.40%
	25 (21-36)
	7 (6-7)
	

	
	
	
	
	Normal 206 (34%)
	17%
	HFrEF: 0
	
	use in ICU 40.6%
	1 week 4.7%
	
	
	5.70%
	11.30%
	24 (21-37)
	7 (6-7)
	

	Marella 2021
	single center retrospective cohort
	ASE 2016
	5 years
	LVDD 50 (18.7%)
	8 (16%)
	Cardiac adverse events: 2(4%)
	days on vassopressors: 0.2  ±0.91
	days on mechanical ventilation: 1.41 ±1.23
	NR
	NR
	NR
	NR
	NR
	14.2 ±9.11
	3.82 ±2.37
	No difference in 5-year mortality or immediate postoperative outcomes

	
	
	
	
	Normal 216 (81.3%)
	37 (17%)
	Cardiac adverse events: 10(5%)
	days on vassopressors: 0.47 ±2.28
	days on mechanical ventilation: 2.31 ±5.9
	
	
	
	
	
	14.6 ±12.8
	4.66 ±6.61
	

	Marella 2020
	single center retrospective cohort
	ASE 2016
	30 days
	LVDD 21 (21.2%)
	30 days: 1
	Cardiac Arrhythmias: 1
	days on vasopressors: 1.4 ±5.8
	days on mechanical ventilation: 2.4 ±5.3
	NR
	NR
	NR
	NR
	NR
	13.3 ±9.55
	4.5 ±5.7
	No difference in 30-day mortality or postoperative outcomes. 
NASH and female sex predictors of LVDD.

	
	
	
	
	No LVDD 78 (78.8%)
	30 days: 7
	Cardiac Arrhythmias: 6
	days on vasopressors: 0.196 ±0.75
	days on mechanical ventilation: 1.6 ±4.6
	
	
	
	
	
	19.9 ±43.6
	5.3 ±7.2
	

	Vetrugno 2022
	single center retrospective cohort
	ASE 2016
	90 days
	LVDD grade I 43 (51.8%
	NR
	CAD: p=0.8
	NR
	
	p=0.06
	NR
	NR
	NR
	NR
	NR
	p=0.5
	only provides p values in their association analysis of different grades of LVDD. CAD and EAD where the only signficant associations  TR values were only available in 7 patients

	
	
	
	
	LVDD grade II 20 (24.1%)
	
	CAD: p=0.04
	
	
	p=0.04
	
	
	
	
	
	p=0.98
	

	
	
	
	
	inderminate/absent LVDD 20 (24.1%)
	
	CAD: p=0.8
	
	
	p=0.2
	
	
	
	
	
	p=0.23
	

	Sonny 2016
	single center retrospective cohort
	ASE 2009
	5.2 years +0.6
	LVDD
	Mortality, Graft failure and MACE composite outcome: 32 (24.8%) 
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	16±13
	NR
	Higher Length of hospital stay in LVDD group.

Primary outcome was a composite of death, graft failure and MACE. LVDD was not significantly associated to its incidence

	
	
	
	
	No LVDD
	Mortality, Graft failure and MACE composite outcome: 19 (16.7%)
	
	
	
	
	
	
	
	12±9
	
	

	Izzy 2021
	single center retrospective cohort
	CCMC 
	4.5  ± 2.8 years
	CCM: 49 (47 LVDD, 2 LVSD)
	NR
	13 (59.5%)
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	CCM group largely defined by patients with LVDD (96%) CCM significantly associated with post LT CVD (HR 2.57, 95% CI 1.19-5.54, p=0.016), CCM was not associated to all cause mortality p=0.9.

	
	
	
	
	No CCM: 92
	
	14 (17.8%)
	
	
	
	
	
	
	
	
	
	

	Mittal 2013
	single center retrospective cohort
	defined by study authors with E/A and E/e’
	5.3 ± 3.4 years
	LVDD:145
	44 (30%)
	NR
	NR
	NR
	NR
	85 (58.6%)
	29 (20%)
	NR
	NR
	NR
	NR
	LVDD was significantly associate with all cause mortality (p=0.0001)Patients with LVDD were significantly more likely to develop ACR (HR 3.38; 95 % CI 2.64–4.33, p =<0.0001) and graft failure graft failure (HR 2.26; 95 % CI 1.46–3.51, p =<0.0001).

	
	
	
	
	No LVDD:825
	226 (27%)
	
	
	
	
	259 (31%)
	82 (9.9%)
	
	
	
	
	

	Reavens 2014
	single center retrospective cohort
	WCG criteria
	NR
	LVDD: 74
	13 (18%)
	5 (7%)
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	No differences between patients with and without LVDD on mortality and other outcomes, found TR severity as predictive of post-LT mortatlity (p=0.02)

	
	
	
	
	no LVDD: 99
	15 (15%)
	5 (5%)
	
	
	
	
	
	
	
	
	
	

	Quereshi 2013
	single center retrospective cohort
	defined by study authors with E/A and E/e’
	5.3±3.4 years
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	divided patients according to post LT heart failure. Grade 3 LVDD was found to be predictive of HFrEF (p=0.02)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Dong Xu 2013
	retrospective
	European Study Group on Diastolic Heart Failure 
	in-hospital stay
	LVDD: 100
	13
	NR
	33%
	hours: 4.0 (2.3-6.0)
	NR
	NR
	NR
	NR
	14
	35.8±17.3
	7.3±6.1
	higher incidence of post reperfusion syndrome, and epinephrin requirements in patients with LVDD (p=<0.01). No differences in post-LT outcomes and mortality

	
	
	
	
	No LVDD: 206
	30
	
	15%
	hours: 3.5 (2.0-6.0)
	
	
	
	
	17
	38.6±16.8
	7.8±5.3
	

	Bushyhead 2016
	single center retrospective cohort
	TR 
	5 years
	TR greater than mild: 37 (9.3%)
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	TR greater than mild predicted mortality (HR 1.68 95% CI 1.03-2.75, p=0.04), no variable associated with EAD.

	
	
	
	
	No TR: 345 (86.9%)
	
	
	
	
	
	
	
	
	
	
	
	

	Dowsley 2012
	single center retrospective cohort
	LAVI
	3.2 [3.0] years
	LAVI >40: 24
	12 (50%)
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	 LAVI >40 mL/m2 associated with worse survival, 50% v.s 71% (p=0.01) increased LAVI also predicted post LT HF.

	
	
	
	
	LAVI <40: 83
	24 (29%)
	
	
	
	
	
	
	
	
	
	
	

	Ershoff 2018
	single center retrospective cohort
	LAVI
	
	LAVI >27:124
	
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	Increased LAVI (>27) was associated with worse survival, but only in patients with increased MELD (>33) (p=0.06)

	
	
	
	
	LAVI <27:130
	
	
	
	
	
	
	
	
	
	
	
	

	Spann 2022
	single center retrospective cohort
	CCMC 
	3.2 years
	CCM: 64 (30%)
	12 (19%)
	MACE: 25 (17%)
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	CCMC criteria increased risk of MACE after adjusting for relevant cofactors (HR, 1.93, 95% CI, 1.05-3.56; p=0.04). All patients with CCM by 2020 criteria had LVDD, and none had systolic dysfunction but GLS could not be assesed.

	
	
	
	
	No CCM: 146 (70%)
	19 (13%)
	MACE: 19 (30%)
	
	
	
	
	
	
	
	
	
	

	
	
	WCG criteria
	
	CCM: 162
	25 (15%)
	MACE: 38 (23%)
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	No CCM: 48
	6 (12%)
	MACE: 6 (12%)
	
	
	
	
	
	
	
	
	
	

	Singh 2022
	single center retrospective cohort
	CCMC 
	3.6± 2.09 years
	CCM:171
	23 (13.5%)
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	no differecnes on post LT mortality, no differences between criteria, majority of patients classified according to the CCMC 2020 criteria had systolic dysfunction (GLS<18%: 98.3%), marked difference form rest of the studies.

	
	
	
	
	No CCM:30
	7 (23%)
	
	
	
	
	
	
	
	
	
	
	

	
	
	WCG criteria
	
	CCM: 146
	20 (13.7%)
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	

	
	
	
	
	No CCM: 55
	10 (18%)
	
	
	
	
	
	
	
	
	
	
	

	Enache 2013
	single center prospective cohort
	WCG criteria
	30 days
	CCM: 15 (23.4%)
	3/15 (20%)
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	CCM not associated with post LT mortality or complications

	
	
	
	
	No CCM: 49 (76.6%)
	9/49 (18.4%)
	
	
	
	
	
	
	
	
	
	
	



ALD: alcohol-associated liver disease, ASE: American society of echocardiography, CAD: coronary artery disease, CCM: cirrhotic cardiomyopathy, CCMC: cirrhotic cardiomyopathy consortium, CRRT: continuous renal replacement therapy, EAD: Early allograft dysfunction, HFrEF: Heart failure with reduced ejection fraction,  LAVI: Lef atrial volume index, LT: Liver transplant, LVDD: Left Ventricular Diastolic Dysfunction, MACE: Major adverse cardiac events, MELD: Model for End Stage Liver Disease, NASH: non-alcoholic steatohepatitis, NR: not reported, TR: tricuspid regurgitation, WCG: World Congress of Gastroenterology
Results reported in mean and standard deviation, or frequency and percentage or median and interquartile range unless otherwise reported.

















	Table 3:  Newcastle-Ottawa Quality Assessment Scale


	Studies 
	
	Selection
	
	
	Comparability
	
	Outcome
	

	
	Representativeness of the exposed cohort

	Selection of non-exposed cohort

	Ascertainment of exposure

	Demonstration that outcome was not present at start of study

	Comparability of cohorts on the basis of the design or analysis

	Assessment of outcome

	Length of follow-up 

	Adequacy of follow up


	Marella et al. 2020

	*
	*
	*
	*
	-
	*
	*
	*

	Marella et al 2021
	*
	*
	*
	*
	*
	*
	*
	*

	
Izzy et al. 2021
	*
	*
	*
	*
	**
	*
	*
	*


	Park et al. 2019

	*
	*
	*
	*
	*
	*
	*
	*

	Ershoff et al. 2018

	*

	*
	*
	*
	*
	*
	*
	*

	Mittal et al. 2013

	*
	*
	*
	*
	**
	*
	*
	*

	Raevens et al. 2014

	*
	*
	*
	*
	*
	*
	*
	*

	Qureshi et al. 2013

	*
	*
	*
	*
	*
	*
	*
	*

	Enache et al. 2013

	*
	*
	*
	*
	*
	*
	-
	*

	Dong Xu et al. 2013

	*
	*
	*
	*
	*
	*
	*
	*

	Dowsley et al. 2012

	*
	*
	*
	*
	*
	*
	*
	*

	Bushyhead et al. 2015

	*
	*
	*
	*
	**
	*
	*
	*

	Sonny et al. 2016
	*
	*
	*
	*
	-
	*
	*
	*



	Singh et al.
2022

	*
	*
	*
	*
	-
	*
	*
	*


	Spann et al.
2022

	*
	*
	*
	*
	**
	*
	*
	*


	Vertugno et al. 2022
	*
	*
	*
	*
	-
	*
	-
	-




