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Abstract; Objective To systematically analyze the stability and decay kinetics of coagulation factors in thawed cryo-
precipitate stored at different temperatures under the new storage guidelines, and to provide an evidence basis for optimizing
storage strategies. Methods A total of 30 bags of 2U cryoprecipitate prepared at our blood center from January to June
2025 were selected. After thawing in a 37°C water bath and thorough mixing, each bag was equally divided into two portions
and stored at room temperature (20-24°C ) or under refrigerated temperature (2~6°C ), respectively. Dynamic sampling
was performed at 0, 4, 6, 24, 30, and 120 h after thawing to measure fibrinogen ( FIB) content, coagulation factor VII
(FVIl) activity, and von Willebrand factor (vWF) activity. Two-way repeated measures ANOVA was used to evaluate the
effects of storage temperature, time, and their interaction. A one-phase exponential decay model was applied to fit the decay
kinetics of FVII activity and vWF activity. Results After thawing, FVII activity and vWF activity in cryoprecipitate showed
a decreasing trend with prolonged storage time, and a timeXtemperature interaction was observed for both factors (all P<
0.001). The decay rates of FVII activity and vWF activity were lower under room temperature storage than under refrigerated
storage, with statistically significant differences between the two groups starting from 24 h. Kinetic fitting revealed that the
half-life of FVII activity in the room temperature group (19.83 h) was 3. 4 times longer than that in the refrigerated group
(5.85 h) ; the half-life of vWF activity in the room temperature group (204.6 h) was 5.9 times longer than that in the re-
frigerated group (34.6 h). FIB content remained stable throughout the observation period under both storage temperatures,
with no statistically significant differences. Conclusion Storage of thawed cryoprecipitate at room temperature effectively
delays the loss of FVII activity and vWF activity and reduces cryoprecipitate formation induced by low temperature,, providing
experimental evidence for optimizing transfusion strategies based on the decay kinetics of different coagulation factors and im-

proving the utilization efficiency of cryoprecipitate resources.
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Table 1 Descriptive statistics of FVII content under different storage conditions ( Mean+SD)
FVIIE & (1)
0h 4 h 6 h 24 h 30 h 120 h
Wi (n=30) 139. 50+50. 38 101.22+28. 10 98. 65+28.32 70.97+20. 18 67.53+19.55 56.52+18.33
FiRH (n=30) — 109. 06+30. 38 106. 89+29. 45 95.92+30. 21 93.78+29. 38 77.83+26. 54
&R 0 h B R 0 h,
X2 FIEEEENEFENTER
Table 2 Results of repeated measures ANOVA for FVII content
M 2575 1 df(#EIEJR) ¥ F P i m*
FRNR
s} [ 194 679. 547 1. 648 118 158. 209 208. 166 <0.001 0.782
Fisf i) x 7k 32 8 804. 496 1.648 5 343.774 9.414 <0.001 0. 140
125 (BFfa)) 54 242.377 95. 562 567.616
EXUNEEE
R 19 618. 551 1 19 618. 551 3.849 0. 055 0.062
BRI 295 655. 766 58 5097.513
x£3 FISEERARREERE TEHESMARALLE
Table 3 Pairwise comparison of FVII content at each time point under different storage temperatures
Xof LG A ] 2% 9 2H ERlE]

(Tus]) P ZE{H.(10) 95%CI P YIEZE(10) 95%CI P
Ohwvs4h 38.28 21.84, 54.73 <0.001 30.44 14.00, 46.89 <0.001
Ohwvs6h 40. 87 24.84, 56.87 <0.001 32.62 16. 60, 48.63 <0.001
Ohuwvs24h 68.52 52.04, 85.02 <0. 001 43,58 27.08, 60.07 <0.001
0 hos30h 71.98 55.12, 88.83 <0.001 45.72 28.87, 62.58 <0.001

Ohws 120 h 82.98 65.98, 99.98 <0.001 61.68 44.68, 78.68 <0.001
4hovs6h 2.57 1.13, 4.02 <0.001 2.18 0.74, 3.62 <0.001
4 hovs24h 30.25 23.17, 37.32 <0.001 13. 14 6.06, 20.21 <0.001
4 hwos30h 33.69 26.65, 40.74 <0.001 15.28 8.24,22.33 <0.001
4 hovs 120 h 44.70 35.65, 53.74 <0.001 31.24 22.19, 40.28 <0.001
6huvs24h 27.68 20.74, 34.61 <0. 001 10. 96 4.03, 17.90 <0.001
6 hos 30 h 31.12 24.21, 38.03 <0.001 13.11 6.20, 20.01 <0.001
6 hovs 120 h 42.12 33.44, 50.81 <0.001 29.06 20.37, 37.75 <0.001
24 hvs 30 h 3.44 2.40, 4.48 <0.001 2.14 1.10, 3.18 <0.001
24 hys 120 h 14.45 10.92, 17.98 <0.001 18. 10 14.57, 21.63 <0.001
30 hos 120 h 11.01 7.43, 14.58 <0. 001 15.95 12.38, 19.53 <0.001
i — 2020 18] LA LA B ff 45 B (] A, b AN ) DR A P 5 B ROV I e g 25
AL FVISF B A, S5 SRA0 1 R fRAF I —
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Figure 1 Intergroup comparison of FVII content at differ-

ent storage time points
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Table 4 Descriptive statistics of vWF activity under different storage conditions ( Mean+SD)

vWF {i5PE (%)

0h 4 h

6 h

24 h 30 h 120 h

340.20+42. 46
342.79+42.36

B4 (n=30)
lméﬂ( n= 30)

354.34+41. 96

338.73+42. 16
342.83+42.57

318.78+39.17
340. 17+43. 07

299.94+39. 83
334.22+42. 19

262.70+50. 69
320.11+38.78

A EIRA 0 h BUR R AL 0 b,
x5 VWFEMESENEFEZDWER

Table 5 Results of repeated measures ANOVA for vWF activity

M 34F-J5 Fi df(REEJ) ¥y F{H P 1 n°
Hif ] 149 570. 220 1.967 76 031. 454 135. 567 <0. 001 0.700
s 1] < 38 421.122 1.967 19 530.718 34.824 <0. 001 0.375
P2 (Bf[E]) 63 991. 160 114. 098 560. 842
TR
L 35 863. 130 1 35 863. 130 3.711 0.059 0. 060
R 560 556. 057 58 9 664. 760

HAKMF (F 6), R4 vWF &M H R W)
RIS T (P<0.001) ; EIRHAEPRAF 4.6.24 h
X6 VWF EMEARRGEETEMESHNHEALLLE

PIRFRRE (35 P>0.05) ,30 h J5 A HBL TR (3 P
<0.001)

Table 6 Pairwise comparison of vWF activity at each time point under different storage temperatures

Hof L HsF ] A A
(Tus J) PIEZE(I0) 95%CI P PE2Z{H(1U) 95%CI P
Ohws4h 14.14 7.76, 20.52 <0.001 11.56 5.18, 17.94 <0.001
Ohuws6h 15.62 9.73, 21.50 <0.001 11.51 5.63, 17.39 <0.001
Ohuvs24h 35.56 25.58, 45.55 <0. 001 14.17 4.19, 24.16 <0.001
Ohwvs30h 54.40 43.07, 65.73 <0.001 20.13 8.79, 31.46 <0.001
0huws 120 h 91.65 73.56, 109.73 <0.001 34.23 16.15, 52.32 <0.001
4huvs6h 1.47 -2.64,5.58 1.000 0.04 -4.07, 4.15 1. 000
4hps24h 21.42 13.59, 29.25 <0. 001 2.62 -5.22, 10.45 1. 000
4hues30h 40.26 30.90, 49. 61 <0.001 8.57 -0.79, 17.92 0.103
4hovs 120 h 77.50 59.89, 95.11 <0.001 22.68 5.07, 40.29 0.003
6huvs24h 19.95 11.92, 27.97 <0.001 2.66 -5.36, 10.68 1. 000
6hus30h 38.79 28.99 48.58 <0.001 8.61 -1.18, 18.41 0.139
6 hus 120 h 76.03 58.27, 93.79 <0.001 22.72 4.96, 40.48 0. 004
24 hs 30 h 18. 84 15.25, 22.43 <0.001 5.95 2.36, 9.54 <0.001
24 hvs 120 h 56.08 40.64, 71.53 <0.001 20.06 4.61, 35.51 0.003
30 hvs 120 h 37.25 21.92, 52.57 <0.001 14. 11 -1.22, 29.43 0. 099

A L UESE (B 2) , B 24 h B ZE R4 vWF
TR T4 (2215 21. 389% ,P=0.049) , H
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Figure 2 Intergroup comparison of vWF activity at differ-
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Table 7 Descriptive statistics of FIB content under different storage conditions ( Mean+SD)

FIB % i (mg)

0h 4 h 6h 24 h 30 h 120 h
VIR (n=30) 209. 04+54. 40 208. 00+53. 49 208. 12+53. 34 206.47+53. 81 205. 18+53. 58 206. 12+53. 60
IR (n=30) — 209.35+53.73 210.21+53.78 209. 85+52.91 211.18+53.96 208. 81+53. 39
L EIRA 0 h BRI AL 0 b,
*8 FIBESEEENEFENTER
Table 8 Results of repeated measures ANOVA for FIB content
M 255 J7 Fl df(BRIEJR) Yo7 F1H P1H i n°
EXINALI
FisJ ] 122. 605 3.556 34.483 2. 144 0.085 0.036
HsJ [E) > I 2 311.522 3.556 87.617 5.447 <0. 001 0. 086
1R2% (HE]) 3317.180 206. 220 16. 086
AR
R 601. 892 1 601. 892 0.035 0.852 0.001
R 25 1 000 245. 634 58 17 245. 614
%9 FIB SEARARRERE TEHESHNF LR
Table 9 Pairwise comparison of FIB content at each time point under different storage temperatures
Xof S ] 6 o | iR
(Tus J) M (I0) 95%CI P YIEZE(10) 95%CI P
Ohuwus4h 1.05 -1.46, 3.55 1. 000 -0.30 -2.81, 2.20 1. 000
Ohuvs6h 0.93 -3.89, 2.03 1. 000 -1.17 -4.13, 1.79 1. 000
Ohuvs24h 2.57 -0.75, 5.90 0.318 -0.81 -4.13,2.52 1.000
Ohuws30h 3.87 1.11, 6.63 0. 101 -2.13 -4.89, 0.63 0.321
0hws 120 h 2.93 -0.39, 6.25 0. 136 0.23 -3.08, 3.55 1. 000
4hus6h -0.12 -2.36, 2.12 1. 000 -0.87 -3.11, 1.37 1. 000
4huvs24h 1.53 -1.58, 4.64 1. 000 -0.51 -3.62, 2.60 1. 000
4huws30h 2.82 -0.01, 5.66 0. 052 -1.83 -4.66, 1.00 0.788
4hvs120h 1.88 -0.95, 4.71 0. 696 0.53 -2.29, 3.36 1. 000
6huvs24h 1.65 -0.74, 4.04 0.589 0.36 -2.03, 2.75 1. 000
6huvs30h 2.94 1.03, 4.85 0. 101 -0.97 -2.87, 0.94 1.000
6huvs 120 h 2.00 -0.34, 4.34 0.171 1.40 -0.94, 3.74 1.000
24 hvs 30 h 1.30 -0.33, 2.92 0.266 -1.32 -2.95, 0.30 0.232
24 hovs 120 h 0.36 -2.51,3.22 1. 000 1.04 -1.82, 3.91 1. 000
30 hos 120 h -0.94 -3.41, 1.53 1. 000 -2.37 -4.83, 0.10 0.172
3507 wina (F 4) WoR A EAEEoEE, HERA v &
i iRl - - o -
S TR T 28, W 5 R AE A AUE S PV
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Figure 3 Intergroup comparison of FIB content at differ-
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Table 10 Decay kinetic parameters of FVII content

y K t1/2  Plateau
L‘H—?n‘%‘lfﬁ“(h,l) ) (%) 2 F P
FVI&R A4H 0.118 5.85 45.85 0.82 22.60 <0.0001
ER4 0.035 19.83 63.88 0.66
100~
~o- AL

907 i

80

Y 5 =36.12¢0035463 .88 R?=0.66

.
50 Y0=54.15¢0118445 85 R?=0.82

FVIFXT S8 (%)
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Figure 4 Fitting curve of decay kinetics of FVII content
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Table 11 Decay kinetic parameters of vWF activity

ane K t1/2  Plateau )
RIS () ()

yWF iGPE ¥4H 0.020 34.88 72.54 0.60 2.557 0.045
FEiRA 0.003 204.6 89.54 0.48

F P

100-% = VI ZH
Y2=1046e00030489 54 R2=0.48 = FiRA

Y05=27.46¢ 0020472 54 R?=0.60
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I e
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Figure 5 Fitting curve of decay kinetics of vWF activity
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