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Original Article

Factors affecting factor VIII and fibrinogen content in cryoprecipitate
Surachet Onseng, Nichapat Sangsorat, Namon Chaiyasit, Theiarawat Kraikate, Janejira Insawang

and Panisara Sukjinda
Regional Blood Centre 9" Phitsanulok, Thai Red Cross Society

Abstract:

Background: Cryoprecipitate (CRYO) is an important medical blood component used to treat patients with
abnormal blood clotting conditions. The production of CRYO has many steps and various factors that may affect
FVIII and fibrinogen content which is important quality indicator of the product. Objective: To study factors
affecting FVIII and fibrinogen content in CRYO. Materials and Methods: This is a retrospective study on the
results of FVIII and fibrinogen content in 72 units of CRYO prepared by the Regional Blood Centre 9" Phitsanulok
Province, during a three-year period. The study of FVIII and fibrinogen content was performed by the quality
control department of the National Blood Center, Thai Red Cross Society. Results: Average FVIII and fibrinogen
content in CRYO produced passed through standard criteria of both AABB and EU 100 percent with average
(range) equal to 131.81 (89.39-204.29) IU/U and 533.44 (224.86-959.95) mg/U, respectively. Among factors affect-
ing the average FVIII content in CRYO such as CRYO volume, donors ABO blood group, plasma volume and
time before freezing plasma, only increasing the CRYO volume was associated with increasing the FVIII content
in CRYO (r = 0.55, p < 0.01). The factors affecting the average fibrinogen content in CRYO which were CRYO
volume, donor gender and time before freezing plasma, we found CRYO from female plasma (r = 0.41, p < 0.01)
and increasing CRYO volume (r = 0.63, p < 0.01) were associated with increasing fibrinogen content in CRYO
significantly. Conclusion: All CRYO prepared meet the international standards. We found that the increasing
CRYO volume has an effect on FVIII and fibrinogen content in CRYO and female donor has effect on fibrinogen
content. Such data may be used as a guideline for the development of production in order to obtain the high
quality standard CRYO for further use.

Keywords : @ Cryoprecipitate ® Factor VIII @ Fibrinogen
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Table 1 Characteristics of various production factors which may affect CRYO quality (N = 72)
Characteristics Mean * SD Range
Age (years) 293 +£838 19-60
Number of donations (times) 6+9 2-55
Before freeze plasma time (minutes) 170 + 125 30-440
Plasma storage time (days) 64 +45 2-18
Plasma volume (mL) 256.61 + 18.36 221-318
CRYO storage time (days) 11.8+89 1-36
CRYO volume (mL) 9.63 £ 2.54 5.26-20.72
Table 2 Factor VIII and fibrinogen content in house CRYO compared with AABB and EU standards
Characteristics Mean + SD Range AABB EU
Standard p-value Standard p-value
Factor VIII (IU/U) 131.81 + 23.16 89.39-204.29 >80 < 0.01* > 70 < 0.01*
Fibrinogen (mg/U) 533.44 + 178.96 224.86-959.95 > 150 < 0.01* > 140 < 0.01*

*indicates statistical significance (p < 0.01)
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Table 3 Mean difference of factor VIII and fibrinogen content in CRYO (N = 72) caused by various donor factors

Factor VIII (IU/U)

Fibrinogen (mg/U)

Characteristics Number (%)
Mean = SD p-value Mean + SD p-value
Sex
Male 33 (45.8) 128.77 + 22.24 0.31 455.16 £ 139.61 < 0.01**
Female 39 (54.2) 134.39 + 23.99 599.69 + 179.09
Age (years)
17-20 3(4.2) 136.98 £ 14.62 0.98 748.45 + 159.80 0.28
21-30 38 (2.8) 132.68 £ 22.17 522.47 + 170.34
31-40 18 (25.0) 131.14 £ 26.01 530.26 + 188.35
41-50 11 (5.3) 129.65 + 25.63 507.14 + 169.10
51-60 2 (2.8) 126.18 £ 36.62 592.74 + 207.97
Number of donations (times)
0-10 49 (68.1) 132.66 £+ 20.52 0.41 546.02 + 184.53 0.73
11-20 17 (23.6) 130.32 £+ 23.72 521.29 + 170.38
21-30 4 (5.60) 118.82 £+ 26.31 44729 + 150.44
> 30 2(2.8) 162.29 + 73.55 500.96 + 78.18
Donation place
In house 48 (66.7) 130.89 £ 25.81 0.64 526.12 + 167.39 0.62
Mobile unit 24 (33.3) 133.67 £ 17.22 548.10 £ 196.75
ABO Blood Group
Gr. A 13 (18.1) 117.84 £ 19.73 0.02* 519.26 + 180.01 0.36
Gr. B 26 (36.1) 140.76 + 25.84 491.05 + 166.00
Gr. O 28 (38.9) 129.00 + 19.74 574.86 + 180.18
Gr. AB 5(6.9) 137.44 + 18.56 568.85 + 200.03

*indicates statistical significance (p < 0.05), **indicates statistical significance (p < 0.01)

Table 4 Mean difference of factor VIII and fibrinogen content in CRYO (N=72) caused by production factors

Factor VIII (IU/U)

Fibrinogen (mg/U)

Characteristics Number (%)
Mean + SD p-value Mean + SD p-value
Time before freeze plasma (minutes)
< 120 20 (27.8) 14432 + 15.34 0.04* 616.43 £+ 138.57 0.01*
< 240 37 (51.4) 129.79 + 27.93 513.12 £ 121.52
< 360 11 (15.3) 128.91 + 25.31 566.97 + 167.31
<480 4 (5.6) 109.35 + 19.35 390.69 + 193.62
Plasma storage time (days)
0-10 57 (79.2) 130.96 + 25.35 0.55 543.81 + 184.50 0.34
> 10 15 (20.8) 135.07 £ 12.17 494.05 £ 141.25
Plasma volume (ml)
200-250 25 (34.7) 123.01 £ 24.91 0.03* 490.36 £ 133.20 0.26
> 250 47 (65.3) 136.50 + 21.06 556.36 + 193.26
CRYO storage time (days)
0-10 34 (47.2) 130.17 £ 22.77 0.15 506.53 + 169.36 0.63
11-20 32 (44.4) 129.74 + 21.31 551.24 + 182.94
21-30 4 (5.6) 149.29 + 37.11 592.02 + 205.24
> 30 2 (2.8) 158.00 £ 11.31 589.13 + 223.27
CRYO volume (ml)
0-10 41 (56.9) 122.82 + 16.61 < 0.01** 44546 + 138.02 < 0.01**
11-15 29 (40.3) 139.80 + 21.24 656.07 £ 157.91
> 1b 2 (2.8) 200.43 + 5.46 558.94 + 3.82

*indicates statistical significance (p < 0.05), **indicates statistical significance (p < 0.01)
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Table 5 Association of each factor affecting factor VIII and fibrinogen content in CRYO (N = 72)

Characteristic Factor VIII (IU/U) Fibrinogen (mg/U)

r p-value r p-value
Sex 0.12 0.31 0.41 < 0.01**
Age (years) -0.08 0.53 -0.08 0.49
Number of donations (times) -0.01 0.96 -0.12 0.32
Donation place 0.06 0.64 0.06 0.66
ABO blood group 0.11 0.35 0.15 0.21
Before freeze plasma time (hour) -0.29 0.02* -0.24 0.04*
Plasma storage time (days) 0.07 0.55 - 012 0.34
CRYO storage time (days) 0.20 0.10 0.15 0.20
Plasma volume (mL) 0.28 0.02* 0.18 0.13
CRYO volume (mL) 0.55 < 0.01%* 0.53 < 0.01%*
Factor VIII (IU/U) 1.00 < 0.01** 0.27 0.02*
Fibrinogen (mg/U) 0.27 0.02* 1.00 < 0.01%*

*indicates statistical significance (p < 0.05), **indicates statistical significance (p < 0.01)

100

Factor VIII (IU/U)

r=0.55

O I I I I 1
0 5 10 15 20 25

CRYO Volume (mL.)

1,600 B
5
& 1,000 ~
=]
[}
(=2
[=)
£ 500
!
= °

W =053
0 T T T T 1
0 5 10 15 20 25

CRYO Volume (mL.)

Figure 1 Association of CRYO volume with factor VIII (A) and fibrinogen (B) (N = 72)
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