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[ Abstract] Objective To investigate the effect of immediate hemodilution following venoarterial extracorporeal membrane oxygenation
(VA-ECMO) initiation on organ function and treatment strategies in cardiac patients. Methods We retrospectively analyzed the clinical
data of 50 patients who received VA-ECMO in the Cardiology Department of First Medical Center of Chinese PLA General Hospital
between January 2019 and January 2023. According to the decrease in hematocrit (Het) after VA-ECMO initiation, the patients were
divided into the Het decrease = 30% (Hect*™*) group (n=17) and the Het decrease < 30% (Hct***) group (n=33). The two
groups were compared in their biomarkers of organ function, blood transfusion, intra-aortic balloon pump (TABP), and continuous
renal replacement therapy ( CRRT). SPSS statistics 25. 0 was used for data analysis. Based on the data type, ¢ test, Mann-Whitney
U test, Chi-square test, or Fisher’s exact test was used for inter-group comparisons. Results The proportion of patients aged 65 years
and over was 52.9% (9/17) in Het™" group and 36.4% (12/33) in the Het** group. There was no statistically significant difference

between the two groups in the general clinical characteristics and clinical indicators before VA-ECMO initiation ( P>0.05). After
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VA-ECMO initiation, the Het®** group had greater peaks than the Het

aspartic transaminase, and alanine transaminase with statistically significant differences ( P<0. 05 for all). Compared with Het

430% group in creatine kinase-myocardial band ( CK-MB) ,

A30%-

group, Het*™™" group were more likely to receive treatment of IABP (70. 6% vs 36.4%) and CRRT (64.7% vs 18.2%) , and had

higher dose of transfusion of red blood cell suspensions and plasma (P<0.05 for all). Conclusion Patients with a Het decrease =

30% after VA-ECMO initiation require greater volume of blood transfusion, is associated with more severe organ damage, and have a

higher proportion of those undergoing adjunct IABP or CRRT. A Hect decrease = 30% after VA-ECMO initiation can serve as a new

clinical indicator, providing an important reference for selecting treatment strategies and improving prognosis.
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Table 1 Comparison of baseline data between two groups
Ttem All patients(n=50) Het**** group(n=17) Het* group(n=33) P value
Age( years, %ts) 60.0£14.0 60.8+13.6 60.7+13.0 0.968
Age = 65 years[ n(%) ] 21(42.0) 9(52.9) 12(36.4) 0.261
Male[ n( %) ] 38(76.0) 10(58.8) 28(84.8) 0.077
Body mass index(kg/m?, x+s) 26.0+3.7 25.7+4.3 25.9+3.4 0.872
Coronary artery disease[ n(%) ] 41(82.0) 13(76.4) 28(84.5) 0. 423
Hypertension[ n( %) ] 29(58.0) 13(76.5) 16(48.5) 0. 052
COPD[n(%) ] 3(6.0) 0(0.0) 3(9.1) 0.542
Diabetes mellitus[ n(%) ] 21(42.0) 7(41.2) 14(42.4) 0.933
Chronic kidney disease[ n(%) ] 11(22.0) 5(29.4) 6(18.2) 0. 475
Hyperlipemia[ n( %) ] 5(10.0) 0(0.0) 5(15.2) 0.152
LVEF( %, x+s) 31.5+13.7 27.9+12.3 33.2+14.2 0. 484
Etiology for VA-ECMO[ n(%) ]
High risk PCI support 14(28.0) 2(11.8) 12(36.4) 0.099
Acute myocardial infarction 29(58.0) 9(52.9) 20(60.6) 0. 603
Myocarditis 5(10.0) 3(17.6) 2(6.0) 0.313
Pulmonary embolism 1(2.0) 0(0.0) 1(3.0) 1. 000
Refractory arrhythmia 3(6.0) 0(0.0) 3(9.1) 0. 542
Heart failure 4(8.0) 2(11.8) 2(6.1) 0.597
Pre-ECMO laboratory values
Hb(g/L, %ts) 128.6+25.6 119.9+32. 4 132.9%20. 7 0.158
RBC(x10"/L, x+s) 4.2%0.9 3.9x1.1 4.3£0.7 0.233
Het( %, x+s) 39.3£6.0 38.06.4 40.0+5.9 0.273
PLT[ x10°/L, M(Q,, 05)] 199.5(165.0,246.5) 216.0(138.0,249.5) 190.0(167.0,245.2) 0.944
SCr[ pmol/L, M(Q,, Q3)] 103.1(86.6, 161.5) 104. 6(84.8,169. 6) 104.2(87.8,158.0) 0. 585
NT-proBNP[ pg/ml, M(Q,, Q3)] 2 729.5(730.0,1 4784.3) 10 452.5(988.6,23330. 1) 2 190.0(528.2,5967.0)  0.260
CK-MB[ ng/ml, M(Q,, Q3)] 6.8(2.5,31.8) 10.8(2.7,22.1) 4.8(2.2,36.7) 0.432
CK[U/L, M(Q,, Q3)] 201.6(74.1,668.3) 134.6(58.9,431.5) 339.7(87.4,724.5) 0.369
Tnt[ ng/ml, M(Q;, Q3) ] 0.5(0.1,4.9) 1.9(0,5.6) 0.5(0.1,4.6) 0. 969
AMY[U/L, M(Qy, Q3)] 51.3(29.3,99.0) 64.2(51.0,99.0) 47.5(28.9,105.8) 0. 255
ASTLU/L, M(Q,, Q5)] 32.6(15.5,100.7) 30.3(15.3,109.5) 44.5(17.5,94.6) 0. 685
ALT[U/L, M(Qy, Q3)] 26.4(12.9,55.8) 26.8(16.4,69.3) 29.7(13.7,55.0) 0.996
TBIL[ wmol/L, M(Q,, Q3)] 19.1(13.1,30.6) 10.7(6.8,15.5) 17.0(9.3,23.6) 0.112
DBIL[ pmol/L, M(Q;, Q3)] 9.1(5.6,12.4) 5.0(2.5,6.7) 6.3(2.7,12.1) 0. 136
CRP[mg/dl, M(Q,, Q3)] 0.4(0.1,7.6) 0.4(0.1,6.4) 1.5(0.1,8.7) 0. 457

Het: hematocrit; COPD: chronic obstructive pulmonary disease; LVEF: left ventricular ejection fraction; VA-ECMO: venoarterial extracorporeal mem-

brane oxygenation; PCI; percutaneous coronary intervention; ECMO: extracorporeal membrane oxygenation; Hb: hemoglobin; RBC: red blood cell;

PLT: platelet; SCr: serum creatinine; NT-proBNP: N-terminal pro-brain natriuretic peptide; CK-MB; creatine kinase-myocardial band; CK: creatine

kinase; Tnt; troponin T; AMY : amylase; AST: aspartate transaminase; ALT: alanine transaminase; TBIL: total bilirubin; DBIL: direct bilirubin; CRP:

C-reactive protein.
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Figure 1 Changes in Het, Hb and RBC during VA-ECMO cannulation and weaning

A: Hct value; B: Hb value; C: RBC value. VA-ECMO: venoarterial extracorporeal membrane oxygenation; Hct: hematocrit;

Hb: hemoglobin; RBC: red blood cell.
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Figure 2 Average numbers of blood transfusion units per day during VA-ECMO

A plasma ; B: red cells suspension. VA-ECMO: venoarterial extracorporeal membrane oxygenation ;

Het: hematocrit; RCS: red cells suspension.
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Table 2 Comparison of treatment and biomarkers during VA-ECMO support between two groups

Item Het*30%* group(n=17) Het430%= group(n=33) P value
RCS[U, M(Q,, Q)] 12.0(6.0,20.0) 4.0(2.0,7.6) 0. 004
Plasma[ U, M(Q,, Q)] 4.6(2.4,15.9) 0.8(0.0,4.2) 0.008
IABP[ n(%) ] 12(70. 6) 12(36.4) 0.036
CRRT[ n( %) ] 11(64.7) 6(18.2) 0. 002
Peak SCr[ wmol/L, M(Q,, Q3) ] 148.6(108.8,344.0) 130.2(90.4,196.7) 0.375
Peak NT-proBNP[ pg/ml, M(Q,, Q3)] 5602.0(1 903.8,23 883.5) 3061.0(2 032.0,11 167.0) 0. 437
Peak CK-MB[ ng/ml, M(Q,, Q;)] 66.3(18.5,164.9) 15.2(3.6,72.7) 0.025
Peak CK[ U/L, M(Q,, Q3)] 134.6(58.3,558.4) 339.7(84.1,780.6) 0.428
Peak Tnt[ ng/ml, M(Q,, Q3) ] 8.1(3.2,25.8) 3.3(0.6,7.8) 0. 164
Peak AMY[ U/L, M(Q,, Q3)] 172.8(123.7,353.5) 92.8(52.2,573.3) 0.099
Peak AST[ U/L, M(Q,, Q3)] 313.0(102.2,2 009. 4) 68.9(34.4,380.1) 0. 042
Peak ALT[ U/L,M(Q,, Q3) ] 71.2(36.8,503.0) 34.6(17.6,137.5) 0.034
Peak TBIL[ pmol/L, M(Q,, Q3)] 17.4(11.4,43.7) 19.6(15.6,30.6) 0.551
Peak DBIL[ pmol/L, M(Q,, Q3) ] 6.9(4.3,18.6) 9.6(6.4,12.6) 0.452
Peak CRP[ mg/dl, M(Q,, Q;)] 5.4(1.8,8.5) 6.4(1.6,10.8) 0.714

VA-ECMO: venoarterial extracorporeal membrane oxygenation; Hct: hematocrit; RCS: red cells suspension; IABP: intra-aortic balloon pump; CRRT:
continuous renal replacement therapy; SCr: serum creatinine; NT-proBNP ; N-terminal pro-brain natriuretic peptide; CK-MB : creatine kinase-myocardial
band; CK: creatine kinase; Tnt: troponin T; AMY: amylase; AST: aspartate transaminase; ALT; alanine transaminase; TBIL: total bilirubin; DBIL:
direct bilirubin; CRP: C-reactive protein.

®3 MABREWREBEXERILE

Table 3 Comparison of prognostic indicators between two groups

Item Het30%+ group(n=17) HctMO%_group(n:33) P value
Hospital stay[h, M(Q;, Q) ] 11.0(8.0,16.0) 12.0(6.0,19.5) 0.525
ECMO duration[ h, M(Q,, Q3) ] 77.0(28.0,115.3) 44.0(20.0,96.0) 0. 608
Mechanical ventilation[ d, M(Q,, Q5) ] 3.5(1.0,9.0) 3.0(1.0,8.0) 0.870
Bleeding complications[ n( %) | 6(35.3) 13(39.4) 0.777
Hospital mortality[ n( %) ] 8(47.1) 14(42.4) 0.755

ECMO: extracorporeal membrane oxygenation; Het: hematocrit.
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