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Table E1. Transfusion requirements and clinical outcome according to baseline platelet count
	Variables
	All Patients N=652
	No Thrombocytopenia N=470
	Mild Thrombocytopenia N=96
	Moderate Thrombocytopenia N=57
	Severe Thrombocytopenia N=29

	PRBC transfusion during ECMO (mL), median (IQR)
	1432 (3867-3000)
	1464 (400-3084)
	1195 (350-2525)
	1710 (600-2686)
	1530 (450-3000)

	Platelets transfusion during ECMO (mL), median (IQR)
	0 (0-454)
	0 (0-240)
	0 (0-546)
	296 (0-1336)
	1060 (250-2000)

	Successful ECMO weaning, n (%)
	445 (68.25%)
	317 (67.45%)
	75 (78.13%)
	39 (68.42%)
	14 (48.28%)

	ECMO duration (days), median (IQR)
	10.8 (5.9-19.9)
	11.5 (6.2 - 21.0)
	9.2 (6.1 - 19.5)
	7.1 (4.6 - 17.1)
	8.0 (5.3 – 21.0)

	ICU survival, n (% column)
	396 (60.74%)
	288 (61.28%)
	66 (68.75%)
	32 (56.14%)
	10 (34.48%)

	ICU length of stay (days), median (IQR)
	26.3 (15.5-43.7) 
	26.7 (16.0 - 44.7)
	22.7 (15.6 - 41.8)
	28.7 (14.1 - 41.8)
	21.2 (13.1-41.7)

	Hospital survival, n (% column)
	387 (59.36%)
	281 (59.79%)
	66 (68.75%)
	31 (54.39%)
	9 (31.03%)

	Hospital length of stay (days), median (IQR)
	38.1 (23.0-60.1)
	37.0 (22.8 - 59.8)
	39.3 (24.5 - 54.6)
	41.7 (29.8 - 72.1)
	34.6 (14.3-50.1)

	6 Months Status (Alive), n (% column)
	371 (56.90%)
	268 (57.02%)
	65 (67.71%)
	30 (52.63%)
	8 (27.59%)

	Bleeding rate, n (%)
	344 (52.8%)
	247 (52.6%)
	53 (55.2%)
	29 (50.9%)
	15 (51.7%)


Abbreviations: ECMO, extracorporeal membrane oxygenation; ICU, intensive care unit; IQR, interquartile range

 
Table E2. Severity of thrombocytopenia and associated risk of bleeding; Reference for hazard ratios: no thrombocytopenia.
	Variable
	Hazard Ratio (HR)
	95% CI
	p-value

	Thrombocytopenia
	
	
	

	Mild
	1.611
	1.230- 2.109
	0.0005

	Moderate
	1.944
	1.484- 2.545
	<0.0001

	Severe
	1.876
	1.275- 2.760
	0.0014



	Variable
	Hazard Ratio (HR)
	95% CI
	p-value

	Thrombocytopenia
	
	
	

	Mild
	1.611
	1.230- 2.109
	0.0005

	Moderate+Severe
	1.925
	1.504- 2.464
	<0.0001




Table E3. Time-dependent cox proportional hazards regression of absolute platelet count adjusted by baseline thrombocytopenia severity on the first bleeding event.
	Parameter
	Hazard Ratio (HR)
	95% CI
	p-value

	Platelet Count (10·109/L)
	0.963
	0.950-0.976
	<.0001



Table E4. Binary logistic regression of relative platelet drop, baseline platelet count and thrombocytopenia severity on the first bleeding event. Relative platelet drop is computed by (baseline platelet count (1·109/L) – platelet nadir (1·109/L))/baseline platelet count (1·109/L). 
	Parameter
	Odds Ratio (OR)
	95% CI
	p-value

	Relative platelet drop (%)
	1.003
	0.803- 1.254
	0.9772

	Baseline platelet count (1·109/L)
	1.000
	0.998- 1.002
	0.9278

	Mild thrombocytopenia (baseline)
	1.126
	0.676- 1.876
	0.6478

	Moderate thrombocytopenia (baseline)
	0.950
	0.500- 1.804
	0.8756

	Severe thrombocytopenia (baseline)
	0.990
	0.409- 2.399
	0.9824



Table E5. Binary logistic regression of absolute platelet drop, baseline platelet count and thrombocytopenia severity on the first bleeding event.
	Variable
	Odds Ratio (OR)
	95% CI
	p-value

	Absolute platelet drop (unit=50·109/L)
	0.859
	0.767- 0.962
	0.0084

	Baseline platelet count (unit=50·109/L)
	1.133
	1.002- 1.282
	0.0469

	Baseline thrombocytopenia class: Mild vs Normal
	1.218
	0.727- 2.039
	0.4542

	Baseline thrombocytopenia class: Moderate vs Normal
	1.086
	0.566- 2.082
	0.8043

	Baseline thrombocytopenia class: Severe vs Normal
	1.16
	0.487- 2.762
	0.738




Table E6.  Time-dependent cox proportional hazards regression of the first bleeding event on thrombocytopenia duration and severity
	Parameter
	 
	Hazard
Ratio
	95% CI
	p-value

	Consecutive days with thrombocytopenia
	
	0.945
	0.901-0.993
	0.0240

	Thrombocytopenia
	Mild
	1.419
	1.063-1.896
	0.0177

	Thrombocytopenia
	Moderate
	1.749
	1.317-2.323
	0.0001

	Thrombocytopenia
	Severe
	1.737
	1.174-2.570
	0.0058



Table E7. GEE Model Parameter Estimates for Platelet Count as a Continuous Outcome.  The analysis is adjusted for baseline platelet count and platelet transfusion volume within the previous 24 hours. A multiple analysis was conducted, including all parameters significant in the univariate analysis at p < 0.1. The univariate analysis is not presented.

	Analysis Of GEE Parameter Estimates

	Empirical Standard Error Estimates

	Parameter
	Estimate
	Standard
Error
	95% Confidence Limits
	p-value

	Age
	-0.4363
	0.1778
	-0.7848
	-0.0877
	0.0142

	Postoperative state
	-17.8077
	7.1522
	-31.8257
	-3.7897
	0.0128

	Immunocompromised status
	-23.5648
	5.0388
	-33.4407
	-13.6890
	<.0001

	Continuous renal replacement therapy
	-10.2096
	3.8421
	-17.7400
	-2.6792
	0.0079

	Septic shock
	-18.7437
	3.7494
	-26.0924
	-11.3950
	<.0001

	Hemoglobin
	4.9372
	1.5306
	1.9372
	7.9372
	0.0013

	Fibrinogen
	0.0333
	0.0097
	0.0142
	0.0524
	0.0006

	Bleeding
	-6.6011
	2.1201
	-10.7565
	-2.4458
	0.0018

	ECMO Circuit change
	-17.8128
	3.5136
	-24.6994
	-10.9262
	<.0001

	ECMO revolutions per minute (rpm) 
	-0.0065
	0.0025
	-0.0115
	-0.0015
	0.0104



Table E8. Summary of Covariates in GEE Models Using Platelet Count ≥100 G/L as the Outcome Variable. The analysis was adjusted for baseline platelet count and platelet transfusion volume within the past 24 hours. Multivariate analysis included all parameters that were significant in the univariate analysis at p < 0.1. The univariate analysis is not presented.
	Analysis Of GEE Parameter Estimates

	Empirical Standard Error Estimates

	Parameter
	Estimate
	Standard
Error
	95% Confidence Limits
	p-value

	Days in ICU prior to ECMO
	-0.0310
	0.0101
	-0.0507
	-0.0113
	0.0020

	No postoperative admission
	0.4350
	0.2026
	0.0379
	0.8320
	0.0318

	Not immunocompromised 
	0.5658
	0.1632
	0.2460
	0.8856
	0.0005

	No continuous renal replacement therapy
	0.8067
	0.1272
	0.5574
	1.0560
	<.0001

	No septic shock
	0.5309
	0.1266
	0.2829
	0.7790
	<.0001

	Hemoglobin
	0.1036
	0.0402
	0.0249
	0.1823
	0.0099

	No circuit exchange
	0.3423
	0.1699
	0.0093
	0.6753
	0.0440



Table E9. Summary of the Number of Events
	Number of platelets transfusions
	Number of patients

	1
	210

	2
	126

	3
	97

	4
	68

	5
	49

	6
	23

	7
	21

	8
	16

	9
	11

	10
	9

	11
	9

	12
	7

	13
	7

	14
	5

	15
	3

	16
	2

	17
	1

	18
	1

	19
	1

	20
	1



Table E10. Results from the Prentice-Williams-Peterson model with common and non-common effects. Baseline platelet count only had an effect on patients, who received platelet transfusions 4 times. Besides bleeding itself, transfusions of pRBCs and plasma, as well as substitution of fibrinogen and tranexamic acid and the fluid balance had a non-common effect on platelet transfusions, indicating effect variation across number of platelet transfusions. Presence of septic shock and circuit exchange had a strong common effect across all strata 
	Parameter
	Parameter
Estimate
	Standard
Error
	Chi-Square
	Hazard
Ratio
	p-value

	Daily platelet count_1
	-0.02114
	0.00143
	218.6277
	0.979
	<.0001

	Daily platelet count_2
	-0.01288
	0.00222
	33.8063
	0.987
	<.0001

	Daily platelet count_3
	-0.01403
	0.00333
	17.7397
	0.986
	<.0001

	Daily platelet count_4
	-0.01702
	0.00380
	20.0240
	0.983
	<.0001

	Baseline platelet count_1
	-0.00539
	0.0007335
	53.9960
	0.995
	<.0001

	Baseline platelet count_2
	-0.0002302
	0.0007839
	0.0862
	1.000
	0.7690

	Baseline platelet count_3
	0.0007707
	0.00100
	0.5927
	1.001
	0.4414

	Baseline platelet count_4
	0.00355
	0.00121
	8.6871
	1.004
	0.0032

	Fluid balance_1
	0.0001959
	0.0000258
	57.5315
	1.000
	<.0001

	Fluid balance_2
	0.0000284
	0.0000445
	0.4075
	1.000
	0.5232

	Fluid balance_3
	0.0001315
	0.0000572
	5.2936
	1.000
	0.0214

	Fluid balance_4
	0.0001434
	0.0000649
	4.8814
	1.000
	0.0271

	Fibrinogen_1
	-0.00203
	0.0003366
	36.2786
	0.998
	<.0001

	Fibrinogen_2
	-0.0001406
	0.0003706
	0.1440
	1.000
	0.7044

	Fibrinogen_3
	-0.0003673
	0.0004698
	0.6113
	1.000
	0.4343

	Fibrinogen_4
	-0.0001912
	0.0006107
	0.0980
	1.000
	0.7542

	Bleeding_1
	-1.64650
	0.14077
	136.7971
	0.193
	<.0001

	Bleeding_2
	-0.80661
	0.19354
	17.3697
	0.446
	<.0001

	Bleeding_3
	-0.60442
	0.22541
	7.1902
	0.546
	0.0073

	Bleeding_4
	-0.15107
	0.29663
	0.2594
	0.860
	0.6105

	RBC transfusion_1
	0.0007603
	0.0000434
	307.5187
	1.001
	<.0001

	RBC transfusion_2
	0.0004156
	0.0001016
	16.7505
	1.000
	<.0001

	RBC transfusion_3
	0.00101
	0.0002698
	14.1493
	1.001
	0.0002

	RBC transfusion_4
	0.00104
	0.0002298
	20.4673
	1.001
	<.0001

	Plasma transfusion_1
	0.0007652
	0.0000613
	155.9490
	1.001
	<.0001

	Plasma transfusion_2
	0.0003270
	0.0001099
	8.8525
	1.000
	0.0029

	Plasma transfusion_3
	0.0000914
	0.0002686
	0.1159
	1.000
	0.7336

	Plasma transfusion_4
	0.00110
	0.0002959
	13.8070
	1.001
	0.0002

	Fibrinogen administration_1
	0.0007152
	0.0000759
	88.6900
	1.001
	<.0001

	Fibrinogen administration_2
	0.0003965
	0.0001181
	11.2711
	1.000
	0.0008

	Fibrinogen administration_3
	0.0002655
	0.0001543
	2.9599
	1.000
	0.0854

	Fibrinogen administration_4
	0.0004591
	0.0001742
	6.9463
	1.000
	0.0084

	Tranexamic acid_1
	0.00165
	0.0001750
	89.2910
	1.002
	<.0001

	Tranexamic acid_2
	0.00106
	0.0002746
	14.9160
	1.001
	0.0001

	Tranexamic acid_3
	0.0005501
	0.0002668
	4.2517
	1.001
	0.0392

	Tranexamic acid_4
	0.00160
	0.0006147
	6.8008
	1.002
	0.0091

	No circuit change
	-0.65371
	0.19507
	11.2296
	0.520
	0.0008

	No septic shock
	-0.42363
	0.10256
	17.0609
	0.655
	<.0001
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Figure E1. Directed Acyclic Graph (DAG). This DAG illustrates the relationship between clinical, procedural, and patient-related factors influencing thrombocytopenia (exposure) and bleeding (outcome).  

[image: ]
Figure E2. Distribution of patients (y-axis) by time to nadir in days (x-axis).



Case Report Form
BASELINE CASE FORM

Record ID

Refused transfusion	Yes
	No

Jehovah's Witness	Yes
	No

Other reason to refuse transfusion	Yes
	No

Included in other interventional study	Yes
	No

Other study Specify

Age

Gender	Female
	Male

Weight (kg)

Height (cm)

Body mass index

ECMO start


ECMO configuration	Femoro-Jugular
	Femoro-Femoral
	Double Lumen Cannula
	Femoro-Jugular-Femoral
	Jugular-Femoral
	Subclavian-Femoral

Pre-ECMO hospital admission
Pre-ECMO hospital stay
Pre-ECMO ICU admission Pre-ECMO ICU stay
Pre-ECMO start of mechanical ventilation Pre-ECMO days of mechanical ventilation


PRE-EXISTING PULMONARY DISEASE

		No	Yes
Asthma	[image: ]	[image: ]
Cystic fibrosis		[image: ]	[image: ]
Chronic obstructive pulmonary disease	[image: ]	[image: ]                                                                                       Disease
Pulmonary hypertension	[image: ]	[image: ]
Pulmonary fibrosis	[image: ]	[image: ]
Chronic restrictive lung disease	[image: ]	[image: ]
Other	[image: ]	[image: ]

Other-Specify



MAIN COMORBIDITIES

No	Yes
Diabetes mellitus	[image: ]	[image: ]Chronic renal failure	[image: ]	[image: ]Ischemic heart disease	[image: ]	[image: ]
Heart failure	[image: ]	[image: ]Chronic liver failure	[image: ]	[image: ]Neurological impairment	[image: ]	[image: ]Other	[image: ]	[image: ]

Other-Specify


Lung transplantation waiting list	Yes
	No

Postoperative period <7 Days	Yes
	No

Pregnancy or peripartum	Yes
	No

Cause of acute respiratory failure	COVID-19
	Bacterial pneumonia
	Viral pneumonia
	Trauma/burns
	Aspiration pneumonia
	Asthma
	Pancreatitis
	Non-respiratory and chronic respiratory diagnoses
	Graft failure after lung transplantation
	Other acute respiratory diagnosis

Cause of ARF-non-respiratory diagnosis
Cause of ARF-Other Diagnosis

SOFA SCORE see below


SAPS2 score 

PaO2/FiO2 (mmHg) value
Glasgow Coma Scale
Mean arterial pressure(mmHg)


Dopamine ≤5mcg/kg/minor dobutamine (any dose)	Yes
	No

Dopamine>5mcg/kg/minoradrenaline≤0.1	Yes
mcg/kg/minor noradrenaline≤0.1mcg/kg/min.	No

Dopamine >15mcg/kg/minor adrenaline>0.1	Yes
mcg/kg/minor noradrenaline>0.1mcg/kg/min.	No
Bilirubin (mg/dl)
Platelets×1000/microlCCreatinine (mg/dl)
SOFA score
Immunocompromised	Yes
(hematologic malignancies, solid tumor, solid organ	No
transplantation, high dose or long-term steroids,
immunosuppressive agents, HIV)

Prone positioning before ECMO	Yes
	No

PEEP<10cmH2O	Yes
	No

Plateau pressure>30cmH2O	Yes
	No

PRESERVE Score


RESP SCORE

Central nervous system dysfunction	Yes
	No

Acute associated non-pulmonary infection	Yes
	No

Neuromuscular blockade before ECMO	Yes
	No

Nitric oxide use before ECMO	Yes
	No

Bicarbonate infusion before ECMO	Yes
	No

Cardiac arrest before ECMO	Yes
	No

PaCO2 ≥75mmHg/10kpa		Yes
		No

Peak inspiratory pressure ≥42cmH2O		Yes
		No


RESP Score							



ECMOnet

Hematocrit (%)
Hemoglobin (g/dl)


DAY1
Daily data were recorded for each day on ECMO and for the first day after ECMO weaning for those patients who survived the ECMO run.

Record ID

Still on ECMO	Yes
	No
Date


Richmond Agitation-Sedation Scale (RASS)	+4 Combative
+3 Very agitated
+2 Agitated
+1 Restless
0 Alert and calm
-1 Drowsy
-2 Light sedation
-3 Moderate sedation
-4 Deep sedation
-5 Unarousable

Fluid balance in the last 24 hours	Positive
	Negative

Fluid balance value
Diuresis
Continuous Renal Replacement Therapy	Yes
	No

Mean arterial pressure
Heart rate
Septic shock	Yes
No

Vasopressor	Yes
No

Dobutamine (mcg/kg/min)
Adrenaline (mcg/kg/min)
Noradrenaline (mcg/kg/min) 
Dopamine (mcg/kg/min)
Vasopressin (unit/hour)

DAILY LAB

Hemoglobin (g/dl)
Hematocrit
Platelet count x1000/microL
Creatinine [mg/dl]
Fibrinogen (mg/dl)



Coagulation Test

No	Yes
APTT	[image: ]	[image: ]
APTT ratio	[image: ]	[image: ]                                                                                                                            ACT	[image: ]	[image: ]r-TEG	[image: ]	[image: ]
Anti-Xa	[image: ]	[image: ]
Other	[image: ]	[image: ]

APTT sec 
APTT ratio 
ACT sec
r-TEG


Anti-Xa (units/ml) 
Other
Antithrombin III activity level



Hemogas analysis

pH
PaO2
PaCO2
HCO3
SaO2
Lactates (mmol/L)



Type of anticoagulation/antiaggregation	Heparin IV
	Heparin SC
	Bivalirudin
	Argatroban
	Other
	No anticoagulant
	Aspirin

Type of other anticoagulant
Heparin IV dose (units/hrs)
Heparin IV dose (units/kg/hrs)
Heparin SC dose

Bivalirudin dose

Argatroban dose

Other anticoagulant dose



Antithrombin III administration	Yes
	No

Antithrombin dosage




ECMO SETTINGS

Revolutions per minute (RPM)
Blood flow (L/min)
Sweep gas flow
FiO2%
ECMO weaning TRIAL	Yes
	No

ECMO removal	Yes
	No

ECMO modification	Yes
	No

Type of modification	Add a third cannula
	Switch to VA o VVA
	Other


MAJOR EVENTS DURING THE PAST 24 HRs

Death	Yes
	No

Major hemolysis	Yes
	No

Cardiac arrest	Yes
	No

Bleeding	Yes
	No

Bleeding site	Airway
Oronasal
	Gastric
Intestinal
Intrathoracic
Abdominal
Urinary tract
	Cannulation site
Cerebral


Bleeding severity (modified Bleeding Academic	[image: ]Type 1 (bleeding that requires reduction of heparin infusion Research Consortium-BARC score)		rate OR PRBC transfusion, provided Hb
drop related to bleeding)
[image: ]Type 2 (bleeding that requires reduction of heparin infusion rate AND PRBC transfusion, provided Hb drop related to bleeding, OR non-surgical procedure to stop bleeding)
[image: ]Type3 (life-threatening bleeding that required PRBC transfusion AND surgical intervention to control the bleeding or ECMO discontinuation)
[image: ]Type4 (any fatal bleeding)

Circuit change	Yes
	No

Main cause for change	Thrombocytopenia
Hypofibrinogenemia Evidence of clots Membrane dysfunction

PRBC transfused	Yes
	No


Reason for transfusion	Low hemoglobin
Hemodynamic impairment 
Low ECMO blood flow Bleeding
Other

Other-specify




PRE-TRANSFUSION

Hemoglobin (g/dl)
SvO2
SaO2


ECMO blood flow
ECMO RPM
Bleeding severity (modified Bleeding Academic	Type 0(no bleeding)
Research Consortium-BARC score)	Type 1 (bleeding that requires reduction of heparin infusion rate OR PRBC transfusion, provided Hb drop related to bleeding)
[image: ]	Type 2 (bleeding that requires reduction of heparin infusion rate AND PRBC transfusion, provided Hb drop related to bleeding, OR non surgical procedure to stop bleeding)
[image: ]	Type3 (life-threatening bleeding that required PRBC transfusion AND surgical intervention to control the bleeding or ECMO discontinuation)
[image: ]    Type4 (any fatal bleeding)



POST-TRANSFUSION

Hemoglobin (g/dl)
SvO2
SaO2


ECMO blood flow
ECMO RPM


TRANSFUSIONS

PRBC total transfusion (mL) in the last 24h
Plasma total transfusion (mL) in the last 24h
Platelets (mL) in the last 24h
Fibrinogen administration (mg) in the last 24h
Tranexamic acid administration (mg) in the last 24h



OUTCOME DATA

Record ID

Cannulation site thrombosis	Yes
No

Heparin-induced thrombocytopenia	Yes
	No

Total PRBC during ECMO (mL)
Total plasma during ECMO (mL)
Total platelets during ECMO (mL)
Total fibrinogen during ECMO (mg)
Total cryoprecipitates during ECMO (mL)
Total antithrombin III during ECMO (Unit)
ECMO successful weaning	Yes
No
Treatment withdrawal

Treatment withdrawal decision date
Last ECMO day
Total ECMO days


Mechanical ventilation weaning	Yes
No

Mechanical ventilation weaning date
Post-ECMO mechanical ventilation days
Lung transplantation performed	Yes
No

Lung transplantation date
Pre-lung Tx ECMO days
ICU discharge status	Alive
	Died

Last ICU date


ICU length of stay


Hospital discharge status	Alive
	Died


Last hospital stay date
Hospital length of stay
Death date

6-month status	Alive
	Died


Date of death 
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