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[Abstract] Objective To investigate the risk factors of severe hemolysis during extracorporeal membrane
oxygenation (ECMO). Methods The clinical data of adult patients undergoing ECMO after cardiac surgery admitted
to Fuwai Hospital from December 2010 to October 2015 were retrospectively analyzed. Demographic characteristics,
renal function, primary disease, operation data, ECMO related data and outcomes were recorded. Patients were divided
into normal free hemoglobin (FHB) group (FHB < 500 mg/L) and severe hemolysis group (FHB > 500 mg/L) according
to the FHB level during ECMO support. The parameters before and after ECMO support were compared between the two
groups. Logistic regression was used to identify the independent risk factors of severe hemolysis. Results A total of 81
patients including 19 patients with severe hemolysis was enrolled, and 62 in normal FHB group. There was no difference
in cardiopulmonary bypass (CPB) time, clamping time, lactate level before ECMO, cardiopulmonary resuscitation, intra—
aortic balloon pump use and central catheter insertion between two groups. The maximums of serum creatinine (SCr) and
FHB levels were higher in severe hemolysis group as compared with those in normal FHB group [maximal SCr (umol/L):
281.02£164.11 vs. 196.67 = 87.31, maximal FHB (mg/L): 600 (600, 700) vs. 200 (100, 300)], the incidence of clots in

circuit or oxygenator, infection, and hemofiltration in severe hemolysis group was increased [26.3% (5/19) vs. 4.8% (3/62),
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31.6% (6/19) vs. 12.9% (8/62), 36.8% (7/19) vs. 14.5% (9/62), all P < 0.1]. As well as outcomes including the rate of
site of surgery or intubation bleeding and acute renal failure [ARF, 57.9 % (11/19) vs. 30.6% (19/62), 94.7% (18/19) vs.
41.9% (26/62)], and the survival rate was lowered [10.5% (2/19) vs. 51.6% (32/62), all P < 0.05]. As result of univariate

analysis, clots in circuit or oxygenator, infection and hemofiltration were associated with severe hemolysis. It was showed

by logistic regression analysis that the clots in circuit or oxygenator was a risk factor of severe hemolysis during ECMO
[odds ratio (OR) = 6.262, 95% confidence interval (95%CI) = 1.244-31.515, P = 0.026]. Conclusions The clots in

circuit or oxygenator were independent risk factors of severe hemolysis during ECMO. Severe hemolysis can induce the

increase of the rate of bleeding in the operation site or intubation and the rate of ARF, and decrease of the survival rate.

[Key words] Extracorporeal membrane oxygenation; Hemolysis; Risk factor; Outcome
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FHB IEH4H 62 196.67+ 87.31 23.12+15.45 3356.4+4252 200 (100, 300) 127.85+61.05 14.5(9)
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AP IR HE KT (tumor necrosis factor, TNF)
1% 5% 57 ] T —xB (nuclear factor—-xB, NF-xB)
1fi JLET (serum creatinine , SCr)

it < (pleural pressure, Ppl)

il % (alveolar pressure, Palv)

25 JitiJ& (transpulmonary pressure, Ptp)
Sl ST (airway pressure, Paw)

A A% (01, Pa0,/Fi0,)

5 & (tidal volume, VT)

12 PERHZEVEMTEA (chronic obstructive pulmonary diseases, COPD)
PEEHLAR ST ¢ (ventilator associated pneumonia, VAP)

fiti 4 S JF AR 98 (Mycoplasma pneumoniae pneumonia, MPP)
BRIk - (hypoxia pulmonary arteryhypertension, HPH)

il 4 BEER AT 98 (Streptocuccus pneumoniae pneumoniae , SPP)
RN A (extracorporeal membrane oxygenation, ECMO )
JoA1E H# A, (noninvasive positive pressure ventilation, NPPV )
A An it s T R 7 (keratinocyte chemoattractant, KC)

B S R e | (macrophage inflammatory protein, MIP)

145 B K B AR 2 (angiotensin—converting enzyme 2, ACE2)
EASINESY B (multidrug resistant associated protein, MRP)
B BERE LI - 88 (myeloid differentiation factor 88, MyD88 )
T E2 #HEHF (nuclear factor—erythroid 2-related factor, Nrf2)
ANE L EAAZ AR (peripheral blood mononuclear cell, PBMC)
A (epithelial—mesenchymal transition, EMT)
FrEEA B IEE (continuous positive airway pressure, CPAP)
EFEAREE PG (nutritional benefit assessment, NUTRIC #£453)
BRI A 2002 (nutritional risk screening 2002, NRS 2002)
P E BT (sequential organ failure assessment, SOFA )



