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Transfusion Associated Hyperkalemia and Cardiac Arrest in an Infant 
after Extracorporeal Membrane Oxygenation

Do Wan Kim, M.D., Kyeong Ryeol Cheon, M.D.*, Duck Cho, M.D.†, Kyo Seon Lee, M.D., Hwa Jin Cho, M.D.*,  
and In Seok Jeong, M.D.

Department of Thoracic and Cardiovascular Surgery, *Department of Pediatrics, Chonnam National University Hospital, Gwangju;  
†Deparment of Laboratory Medicine and Genetics, Samsung Medical Center, Seoul, Korea

   Cardiac arrest associated with hyperkalemia during red blood cell transfusion is a rare but fatal complication. Herein, we report a 
case of transfusion-associated cardiac arrest following the initiation of extracorporeal membrane oxygenation support in a 9-month 
old infant. Her serum potas sium level was increased to 9.0 mEq/L, soon after the newly primed circuit with pre-stored red blood cell 
(RBC) was started and followed by sudden cardiac arrest. Eventually, circulation was restored and the potassium level decreased to 
5.1 mEq/L after 5 min. Extracorporeal membrane oxygenation (ECMO) priming is a relatively massive transfusion into a pediatric pa-
tient. Thus, to prevent cardiac arrest during blood-primed ECMO in neonates and infants, freshly irradi ated and washed RBCs should 
be used when priming the ECMO circuit, to minimize the potassium concentration. Also, physicians should be aware of all possible 
complica tions associated with transfusions during ECMO.
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■ Case Report ■

Extracorporeal membrane oxygenation (ECMO) is a well-established treatment for patients with severe cardiopulmonary 
failure. On ECMO commencement, a large amount of priming liquid from the extracorporeal circuit enters the body, equiva-
lent to a rapid and massive transfusion. Caution is required as this increases the risk of transfusion-associated hyperkalemia 
and associated cardiac arrest.[1] Moreover, when an infant is undergoing ECMO, the use of irradiated pre-stored packed red 
blood cell (RBC) to prime ECMO support may increase the risk of transfusion-associated hyperkalemic cardiac arrest (TAH-
CA). Herein, we report the case of an infant, who experienced sudden cardiac arrest after EMCO initiation.

Case Report

A 9-month-old infant was admitted for treatment of severe pulmonary hypertension. She was born at gestational age 27 
weeks, and her birth weight was 700 g. Her history included 
respiratory distress syndrome and bronchopulmonary dys-
plasia. She was discharged from the neonatal intensive care 
unit at 3 months of age, with no evidence of pulmonary hy-
pertension upon transthoracic echocardiography (TTE) and 
no relevant symptoms. At 9 months of age, her mother noted 
new cough, sputum production, and sweating. TTE revealed 
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severe pulmonary hypertension, tricuspid regurgitation 
(velocity of 4.8 m/s), and overloaded right ventricular (RV) 
pressure. She was admitted and taken on sildenafil medica-
tion. However, after 3 days, the dyspnea and hypoxia in-
tensified, and she was transferred to the intensive care unit. 
She underwent intubation and ventilation, and inhaled nitric 
oxide (NO) was initiated at 20 ppm. However, her condition 
became increasingly aggravated. Consequently, venovenous 
(VV)-ECMO was initiated via a central cannulation to treat 
the severe hypoxia. Catheters were inserted directly into 
the right atrium and pulmonary artery through 16 Fr. and 
12 Fr. venous drainage cannulas (Edwards Lifesciences 
Research LLC, Irvine, CA, USA). Two days after ECMO 
support commenced, we ordered the transfusion of two 
packs of packed RBCs that had been γ-irradiated 19 hours 
prior, and no specific complication developed during trans-
fusion. On day 4 of ECMO support, the oxygenator failed 
and required the change of ECMO circuit. The circuits were 
newly primed with pre-stored RBC that has been γ-irradiated 
3 days prior to priming. However, immediately after ECMO 
was restarted, her heart rate dropped from 120 to 30 bpm. 
Soon thereafter, the electrocardiogram showed flattening, and 
cardiopulmonary resuscitation (CPR) was commenced. At the 
beginning of CPR, serum potassium level was increased to 
9.0 mEq/L by arterial blood gas analysis (Gem Premier 3500, 
Werfen Company, Instrumentation Laboratory, Bedford, 
MA, USA). And then calcium gluconate was immediately 
infused intravenously, then RI 50U and continuous renal 
replacement therapy was started. Eventually, circulation was 
restored, and the potassium level decreased to 5.1 mEq/L 
after 5 min by arterial blood gas analysis and to 4.2 mEq/L 
after 30 min in blood laboratory test. We confirmed that po-
tassium level in stored unit was 35.0 mEq/L in blood labora-
tory test. However she survived the hyperkalemic cardiac 
arrest, she died of her underlying condition after 13 days.

Discussion

In pediatric patients, the extracorporeal volume of the 
ECMO circuit comprises a large proportion of the total 
blood volume, and blood products are ideally used upon 
ECMO priming. However, when ECMO begins, a large vol-
ume of liquid from the extracorporeal circuit enters the pa-

tient’s circulation, equivalent to a rapid and massive transfu-
sion, associated with all possible relevant complications.

Lymphocytes in transfused blood can proliferate and en-
gage in immunological attack, triggering graft-versus-host 
disease (GVHD).[2] Currently, the only method used to 
prevent transfusion-associated GVHD is irradiation. RBCs 
transfused into neonates or patients with poor immunity are 
frequently irradiated to prevent possible GVHD.[3] 

Usually, irradiated cells function normally. However, 
their shelf-life is short and potassium leakage rapid.[4] 
Furthermore, packed RBCs are usually stored in the cold to 
prevent bacterial growth. Low temperature may damage the 
membranes of RBCs, compromising pump function, in turn 
triggering potassium leakage into the extracellular space. 
Ultimately, such leakage is accelerated by irradiation.[4] Al-
though filtered irradiated RBCs can be used up to 28 days af-
ter irradiation, hyperkalemia can be a life-threatening concern 
even 24 h after irradiation, especially in patients who require 
large volumes of transfusion fluids, such as those on ECMO.

Transfusion-induced cardiac arrest is more common in 
young infants than in older patients. The risk factors include 
rapid massive transfusion and renal dysfunction.[1] Various 
methods are used to minimize the problem. As extracellular 
potassium concentrations in suspensions of washed RBCs 
increase with the time since irradiation, this time should 
be minimized unless the RBCs are washed after irradiation 
and this may reduce the potassium concentration.[5] Rapid 
transfusion should be avoided, especially through a central 
venous line. Transfusion through a central line is also a risk 
factor, because cold hyperkalemic blood can slow the SA 
and AV nodes, rendering cardiac output low.[6]

ECMO priming is a relatively massive transfusion into 
a pediatric patient. Thus, to prevent cardiac arrest during 
blood-primed ECMO in neonates and infants, freshly irradi-
ated and washed RBCs should be used when priming the 
ECMO circuit, to minimize the potassium concentration. 
Also, physicians should be aware of all possible complica-
tions associated with transfusions during ECMO; careful 
monitoring is essential.
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