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Extracorporeal membrane 
oxygenation (ECMO) is being used 
with increasing frequency for a 
variety of cardiac and respiratory 
indications.  Early referral to large 
volume ECMO centers is associated 
with improved outcomes. Volume 
overload (VO) and acute kidney 
injury (AKI) are common in critically 
ill patients and are associated with 
worse outcomes.  The purpose of 
this ongoing study is to determine if 
VO, AKI, fluid balance and fluid 
balance management have a 
relationship with outcomes in 
patients transferred to an ECMO 
center.
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The average FB on hospital day 5 for VV 

survivors was positive 0.9 L and for VV 

patients that died the FB on hospital day 

5 was 5.8 L.

VO and AKI were common among 

patients transferred from outside 

hospitals for ECMO. VO and AKI were 

more common among patients at 

outside hospitals for two or more days 

prior to transfer.  The vast majority of 

patients did receive diuretics while on 

ECMO and a majority received CRRT 

and/or ultrafiltration.

Patients that died were more likely to 

have VO  and AKI on presentation and 

were more likely to have a higher FB on 

hospital day 5 compared to survivors.

Although diuretic use was similar is 

patients that survived and died, it is 

unclear if any specific fluid management 

strategy affects outcomes.

Introduction

This is a retrospective review of a 

registry of patients transferred to the 

University of Maryland Critical Care 

Resuscitation Unit (CCRU) and were 

placed on VA or VV ECMO from 

January 2016 until May 2017.

Results

Thirty-six percent of the patients were 

managed with VA ECMO with the most 

common indications being cardiogenic 

shock and pulmonary embolism. 

Over 50% of the patients were reported 

as VO on initial history and physical and 

over 65% of patients had AKI on 

presentation. Patients that presented 

after being at an outside hospital for two 

or more days were more likely to be 

reported as VO and to have AKI. A 

positive fluid balance was common over 

the first two hospital days but was less 

common by hospital day five.  Over 

seventy five percent of the patients 

received at least one dose of diuretic 

while on ECMO and 62% of patients 

received at least one day of ultrafiltration 

[often in the form of an in-line 

hemoconcentrator (HC)] and/or 

continuous renal replacement therapy 

(CRRT) while on ECMO.  

The overall patient survival was 78% 

(72% for VA and 83% VV).  The survival 

for patients with VO was 63% and the 

survival for patients with AKI was 67%. 

All VA patients that died were VO and 

had AKI on admission. Two thirds of the 

VV patients that died were VO on 

admission while one-third of the 

survivors were volume overloaded on 

admission while one-third of the 

survivors were volume overloaded on 

admission. Twelve of the thirteen VV 

patients that died presented with AKI. 

The average net fluid balance (FB) for 

VA survivors was negative 3.5 L on 

hospital day 5 and was positive 3.9 L on 

hospital day 5 for patients that died. 

A total of 120 patients were analyzed 

from this registry over the selected 

time frame. The mean age was 47 

years and 55% of the patients were 

male. Sixty-four percent of the 

patients were managed with VV 

ECMO with the most common 

indications being ARDS, pneumonia, 

and obstructive lung 

disease/hypercapnic respiratory 

failure.

Mean Age (years) 46.8 (18 – 71)

Mean Weight (kg) 93.7 (44 – 175)

Sex 66 M, 54 F

VV ECMO 73 (61%)

VA ECMO 47 (39%)

AKI 82 (68%)

VO 62 (25%)

Survive 94 (78%)

Survive Died

Number 34 (72%) 13 (28%)

VO 17 (50%) 13 (100%)

AKI 18/32 (56%) 
(2 ESRD)

13 (100%)

CRRT 16 (47%) 10 (77%)

HC 9 (26%) 8 (62%)

Diuretic 24 (71%) 10 (77%)

Day 5 FB - 3.5 L + 3.9 

Survive Died

Number 60 (82%) 13 (18%)

VO 19 (32%) 8 (62%)

AKI 38 (66%) 12 (92%)

CRRT 17 (28%) 6 (46%)

HC 19 (32%) 6 (46%)

Diuretic 40 (67%) 8 (62%)

Day 5 FB 0.9 L 5.8 L

Table 1. VV and VA ECMO Transfers 

Table 1. VA ECMO Transfers 

Table 1. VV ECMO Transfers 
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