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[ Abstract] Objective To evaluate the red blood cell stability and microbiological safety of umbilical cord blood (UCB)
stored in citrate phosphate dextrose adenine-1 (CPDA-1) anticoagulant preservative solution at 2~6 °C for up to 35 days, providing
experimental evidence for its use in predeposit autologous transfusion during neonatal cardiac surgery and other clinical scenarios.
Methods Within an integrated prenatal-postnatal diagnosis and treatment model for congenital heart disease, UCB samples were
collected from 60 neonates prenatally diagnosed with CHD. The samples were randomly divided into five groups. After storage
for 7, 14, 21, 28, and 35 days, routine blood counts, electrolytes, free hemoglobin, hemolysis rate, and microbial contamination
were measured. Results There were no significant baseline differences among groups before storage. During storage, red blood
cell count, hemoglobin, hematocrit, platelet count, and sodium and calcium ion concentrations showed no significant changes.
Potassium, free hemoglobin, and hemolysis rate all increased significantly with prolonged storage time (P <<0.05). Post-hoc
analysis revealed that potassium level rose steadily from day 7 onwards, while free hemoglobin and hemolysis rate increased
significantly after 21 days of storage. Bacterial contamination with Escherichia coli occurred in 1 case (1.7%) among all samples.
Conclusion Under standardized collection and storage protocols, UCB stored in CPDA-1 anticoagulant preservative solution for
up to 35 days showed progressive potassium accumulation and hemolysis, yet key quality indicators remained within acceptable
ranges and microbiological safety was controllable. This study supports that UCB represents a safe and feasible autologous blood

source for neonates, particularly those with congenital heart disease requiring time-limited surgery.
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14KR4H (n=11) 21KR&H (n=10) 28KH (n=11) 35K#H (n=12)

Giitafd P

KA (mL) 65.1+£25.6 449+11.4 62.7£19.3 55.8+15.2 59.3£25.0 F=1.650 0.177
RBC (10%/L) 4.7+0.5 4.6+0.7 4.1+0.3 4.3+0.5 4.5+04 F=1.863 0.134
Hb (g/L) 165.4+17.4 153.8+17.7 147.9+£10.3 149.0£16.8 157.5+15.7 F=1.810 0.144
HCT (%) 49.8+£5.2 47.2£5.5 44.3£3.0 45.4+4.6 46.8+4.3 F=1.792 0.148
PLT (10°/L) 292.3+66.5 290.5+58.4 300.9£67.7 255.9%+60.8 252.9+68.3 F=1.512 0.216
MCV (fL) 108.0 106.3 107.0 106.7 104.8 H=0.863 0.930
(101.8, 110.9) (98.2, 110.4) (104.4, 109.4) (101.8, 109.2) (102.4, 106.9)
MCH (pg) 36.2 35.2 35.5 35.2 34.7 H=2.233 0.693
(33.8, 36.7) (31.9, 36.0) (34.8, 36.6) (34.4, 36.1) (34.5 36.0)
MCHC (g/L) 331.5 327.0 333.0 330.0 337.0 H=6.282 0.179

(325.5, 338.8) (321.8, 332.3) (330.0, 339.0) (321.0, 337.0) (331.0, 343.0)
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RBC (10*/L) 2.94+1.3 2.240.6 2.6+0.5 2.840.7 2.840.5 H=1.428 0.239
Hb (g/L) 103.6+43.8 75.5+£17.7 92.8+£16.2 99.94+24.4 100.3+17.6 H=2.129 0.091
HCT (%) 33.5+£12.3 25.7£5.5 29.7£4.9 31.9£7.9 31.3£5.6 H=2.129 0.091
PLT (10%L) 172.44+56.7 136.6 £56.0 201.4+59.2 155.6 £55.5 157.2+48.3 F=1.651 0.177
FHb ( mg/L) 144.5 126.8 227.0 356.5 517.0 H=28.317 <0.05

(99.0, 212.5) (117.0, 197.4) (185.2, 244.2) (225.0, 396.6) (400.0, 611.6)
IR (%) 0.088 0.117 0.159 0.213 0.342 H=26.986 <0.05

(0.061, 0.103) (0.107, 0.213) (0.131, 0.216) (0.148, 0.216) (0.261, 0.409)

Na" (mmol/L) 211.8+24.2 221.2+12.8 215.94+18.3 208.84+16.0 202.2+18.3 F=0.669 0.617
K* (mmol/L) 10.2+2.6 11.8+1.0 15.2+1.1 19.04+2.8 22.2+1.9 F=45.543 <0.05
Ca® ( mmol/L) 0.7+0.4 0.6+0.2 0.8+0.4 0.8+0.3 0.7+0.3 F=0.139 0.967
I 8% 3% fH M 0 1 0 0 0
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6 UCBRL S/ A k125
ek = H{E# ( Amean) Gt b {E P
TRH
RBC (10"/L) 4.740.5 2.94+1.3 -1.5 -3.766 <0.05
Hb (g/L) 165.4+17.4 103.6+43.8 -51.9 -3.388 <0.05
HCT (%) 49.8+5.2 33.5+12.3 -13.7 -3.337 <0.05
PLT (10°/L) 292.3+66.5 172.4+56.7 -106.6 -6.032 <0.05
14 R4
RBC (10"/L) 4.64+0.7 2.24+0.6 -2.4 -9.678 <0.05
Hb (g/L) 153.8+17.7 75.5+17.7 -78.2 -10.126 <0.05
HCT (%) 47.2455 25.7+5.5 -21.4 -8.291 <0.05
PLT (10"/L) 290.5+58.4 136.6 £56.0 -148.5 —6.469 <0.05
21 R4
RBC (10"/L) 4.1+0.3 2.6+0.5 -1.6 -9.007 <0.05
Hb (g/L) 147.9+10.3 92.8+16.2 -57.4 -8.663 <0.05
HCT (%) 44.34+3.0 29.7+4.9 -15.0 -7.591 <0.05
PLT (10°/L) 300.9+67.7 201.4+59.2 -99.8 -5.513 <0.05
28 K4
RBC (10"/L) 4.34+0.5 2.840.7 -1.4 ~7.540 <0.05
Hb (g/L) 149.0+16.8 99.94+24.4 -48.9 ~7.280 <0.05
HCT (%) 45.4+4.6 31.9+7.9 -13.2 —6.243 <0.05
PLT (10°/L) 255.9+60.8 155.6+55.5 -90.0 -6.256 <0.05
35 R4
RBC (10"/L) 4.54+0.4 2.84+0.5 -1.7 -11.853 <0.05
Hb (g/L) 157.5+15.7 100.3+£17.6 -58.0 -10.251 <0.05
HCT (%) 46.844.3 31.3+5.6 -15.7 -8.921 <0.05
PLT (10"/L) 252.9468.3 157.2+48.3 -85.8 —-4.602 <0.05

RT HRBFEL RS AME L

Sl EF P
RBC (10'/L) 2.620 0.058
Hb (g/L) 1.860 0.135
HCT (%) 1.732 0.160
PLT (10°/L) 1.843 0.138
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