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INTRODUCTION & BACKGROUND

UC San Diego Health (UCSDH) provides Extracorporeal 

Membrane Oxygenation (ECMO) support for the south-west 

USA, with an average of 241 ECMO consultations annually 

from 2021 to 2024 (min: 174, max: 292). The team has 

received a small number of referrals for patients who 

decline blood transfusions. The team has provided ECMO 

on one case who declined blood transfusions previously.

Literature review and transfusion recommendations on 

patients who refuse blood transfusions that required 

ECMO:

▪ Case Reports: V-V & V-A time on ECMO ranged 2 – 44  

days.

▪ Diagnosis: Cardiogenic shock & pneumonia (COVID-

19, H1N1, CAP)

▪ Suggested practices: blood sparing techniques, 

erythropoietin, iron, folic acid, & vitamin B12.

▪ Blood sparing techniques: meticulous cannulation and 

decannulation, minimize blood draws, saline 

reinfusion with ECMO removal, blood-sparing circuit 

changes, low-volume tubes, closed blood sampling 

system

▪ All cases (n=5) survived to hospital discharge.

Current State: 

▪ Declining blood transfusions is often regarded as a 

relative contraindication for ECMO. 

▪ No standardized clinical guidelines.

▪ Limited evidence to advise management of ECMO in 

patients who decline blood transfusions.

RESULTS

OBJECTIVES

The objective was to use this data to develop institutional 

guidelines for ECMO candidacy for patients who do not 

accept blood products.

1. Quantify average time from cannulation to blood 

product transfusion. 

2. Secondary aims were to identify associated correlations 

and comorbidities.  

METHODS

This study is a retrospective review of adult (>18 years of 

age) ECMO patients cannulated by the UCSDH ECMO 

Team between 1/2023-6/2025. 

▪ Exclusion criteria: Patients cannulated by outside 

institutions, transferred to outside facilities, unclear 

documentation

▪ Baseline demographics, outcomes, and time to first 

transfusion of pRBC, FFP, Cryo, and platelets were 

collected. 

A literature review was conducted to evaluate current 

evidence and case reports in this population (see 

background).

▪ Five single case reports and one multi-case review of 

Jehovah’s Witness patients who received ECMO 

therapy and refused blood products were published 

from 2012 to 2025. 

▪ 11 heterogeneous studies pertaining to factors 

associated with blood transfusion management on 

ECMO were published from 2014 to 2025.

 

 

 

 

 

CONCLUSIONS

▪ Evidence in the literature supports candidacy for ECMO in 

patients who refuse blood transfusions.

▪ Many have short ECMO runs (<7 days)

▪ Conservative Hgb goal and blood sparing techniques

▪ Use of erythropoietin, IV iron, folic acid, and vitamin 

B12.

▪ 70 (30.6%) received blood products in the OR 

▪ 91 (40%) received blood prior to ECMO cannulation

▪ 132 (58%) received blood products while on ECMO 

▪ 209 (91%) patients requiring ECMO received a blood 

transfusion during their admission

▪ Patients on V-A or VAV ECMO, 50% received a blood 

transfusion by day 4.

▪ Patients on V-V ECMO, 50% received a blood 

transfusion by day 15.

▪ 20 (8.7%) patients did not receive a blood transfusion 

during hospitalization, their length on ECMO was 4.1 (1.9 - 

5.9) days, and survival was 70%.

▪ During hospital course, 8 patients who did not receive 

blood during ECMO were transfused prior or after ECMO 

cannulation (excluded).
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FUTURE DIRECTIONS

▪ Developing standardization with ethical consideration is 

critical to ensuring equitable ECMO candidacy 

consideration. 

▪ This work supports institutional guideline development 

and contributes to the broader effort to define safe and 

effective transfusion practices for patients requiring 

ECMO.
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Table 2: 

Patient Outcomes*

ALL

V-A & V-AV 

ECMO

ALL

V-V ECMO
All ECMO

V-A ECMO 

without 

transfusion+

V-V ECMO 

without 

transfusion+

Total Cases 138 (60.2) 91 (39.7) 229 10 (4.4) 10 (4.4) 

Length of Hospital stay (days) 24.1 (8.7-32.6) 33.7 (14.8-55.7) 29.1 (13.5-48.5) 9.3 (1.2- 34.2) 14.3 + 9.5

Length of ICU Stay (days) 20 (10.5-38.5) 19 (9.5-33.5) 20 (10.5-38.5) 7.3 (0.5-24.2) 12.1 + 10.2

Length of ECMO Run (days) 5.49 (2.4-12) 5.5 (2.4-12.1) 5.5 (2.4-12.1) 1.8 (0.4-6) 4.4 (3.9-5.2)

Survival to hospital discharge,  

 n (%)
79 (34.5) 60 (26.2) 139 (60.7) 5 (2.2) 9 (3.9)

ECMO initiated at the bedside 76 81 157 (68.6) 9 (3.9) 9 (3.9)

ECMO initiated during OR/Cath 

Lab Procedure (transplant and 

non-transplant procedures)

62 10 72 (31.4) 1 (0.4) 1 (0.4)

No blood products transfused 

during ECMO
- - 20 (8.7) 10 (4.4) 10 (4.4)

Received blood products before 

cannulation++ 71 23 94 (41.0) 2 (0.9) 1 (0.4)

Table 3: Timing of Blood 

Transfusion (Days)*,+++
Min Max Mean + SD Median (IQR)

Total 

Patients

Any Blood Product Given 0 21.1 2.2 + 3.8 0.38 (0.09 - 2.77) 201 (87.8)

Time to First Blood Product in 

OR or Conditional
0 10.1 0.6 + 1.9 0.03 (0.0 - 0.17) 60 (26.2)

Time to First Blood Product 

Outside of OR
0 21.1 2.9 + 4.2 0.9 (0.2-3.9) 141 (61.6)

Time to First PRBC (ALL) 0 21.1 2.2 + 3.63 0.47 (0.11 - 2.99) 160 (69.9)

pRBC Given in OR or Conditional 0 10.1 0.9 + 2.3 0.02 (0.01 - 0.26) 40 (17.5)

pRBC Given OUTSIDE of OR 0 21.1 2.7 + 3.9 0.88 (0.23 - 3.84) 120 (52.4)

V-A & VAV ECMO 0 12.9 1.5 + 2.7 0.29 (0.05 - 1.53) 91 (39.7)

V-V ECMO 0 21.1 3.2 + 4.5 0.89 (0.19 - 4.50) 69 (30.1)

Time to First Platelets (ALL) 0 4.9 0.7 + 1.3 0.08 (0.01 - 0.44) 16 (6.9)

Platelets Given in OR or Conditional 0 0.12 0.03 + 0.04 0.01 ( 0.0 - 0.03) 7 (3.1)

Platelets Given OUTSIDE of OR 0.01 4.9 1.1 + 1.7 0.41 (0.22 - 1.17) 9 (3.9)

V-A & V-AV ECMO 0 4.9 0.7 + 1.4 0.08 (0.01 - 0.43) 14 (6.1)

V-V ECMO 0.02 0.41 0.2 + 0.3 -- 2 (0.87)

Time to First Cryoprecipitate (ALL) 0.07 17.9 5.0 + 6.67 0.56 (0.32 - 7.93) 15 (6.6)

Cryo Given in OR or Conditional 0.09 0.51 0.3 + 0.3 -- 2 (0.97)

Cryo Given OUTSIDE of OR 0.07 17.9 5.8 + 6.9 2.86 (0.36 - 11.05) 13 (5.7)

V-A ECMO 0.07 0.5 0.25 + 0.18 0.21 (0.1 - 0.39) 6 (2.6)

V-V ECMO 0.36 17.9 8.2 + 7.03 4.81 (2.86 - 13.8) 9 (3.9)

Time to First Fresh Frozen Plasma 

(ALL)
0 0.77 0.14 + 0.24 0.04 (0.0 - 0.16) 10 (4.4)

FFP Given in OR or Conditional 0 0.77 0.14 + 0.24 0.04 (0.0 - 0.16) 10 (4.4)

FFP Given OUTSIDE of OR -- -- -- -- --

V-A ECMO 0 0.77 0.14 + 0.24 0.04 (0.0 - 0.16) 10 (4.4)

V-V ECMO -- -- -- -- --

Table 1: 

Patient Characteristics*

ALL

V-A & V-AV 

ECMO

ALL

V-V ECMO
All ECMO

V-A ECMO 

(No V-AV)

without 

transfusion+

V-V ECMO 

without 

transfusion+

Total 138 (60.2) 91 (39.7) 229 10 (4.4) 10 (4.4)

Patient demographics

Male, n (%) 89 (38.7) 57 (24.9) 146 (63.6) 6 (2.6) 6 (2.6)

Age, mean ± SD, y 54.3 + 16.4 46.4 + 14.6 51.0 + 16.1 54.7 + 17.9 36.7 + 13.3

Race, n (%)

White 67 (29.3) 33 (14.4) 100 (43.7) 7 (3.1) 6 (2.6)

Asian 11 (4.8) 12 (5.2) 23 (10.0) 1 (0.4) 1 (0.4)

Other/mixed race 54 (23.6) 43 (18.8) 97 (42.4) 1 (0.4) 3 (1.3)

Unknown 7 (3.1) 3 (1.3) 10 (4.4) 1 (0.4) 0

Hispanic Ethnicity 32 (13.9) 39 (17.0) 71 (31.0) 0 5

BMI, mean ± SD, kg/m2 27.1 + 6.6 29.7 + 7.8 28.1 + 7.2 26.8 + 4.9 28 + 6.4

Past medical history, n (%)

Respiratory disease 38 (16.6) 43 (18.8) 81 (35.4) 1 (0.4) 2 (0.8)

Cardiovascular disease 105 (45.9) 14 (6.1) 119 (51.9) 5 (2.2) 1 (0.4)

Cancer (solid and bloodborne) 14 (6.1) 13 (5.7) 27 (11.8) 0 1 (0.4)

Renal disease 22 (9.6) 2 (0.8) 24 (10.5) 0 0

Type 2 diabetes 34 (14.8) 11 (4.8) 45 (19.7) 1 (0.4) 1 (0.4)

Figure 1: 

Probability of Blood Transfusion during Hospitalization on ECMO+, +++

* Results presented as mean ± SD or median (IQR) as appropriate.

+Data excludes patients who received blood products before or after ECMO run but did not receive blood during ECMO (N=8)

++Data includes patients who received blood products before or after ECMO run but did not receive blood during ECMO (N=8)

+++Data includes patients who received blood products during OR procedures where ECMO was also initiated. 
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