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Pre-Storage Pooled Cryoprecipitate in Blood Transfusion Centre,
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Background and objective: Cryoprecipitate (Cryo.)
dosage for therapeutic is five to six units pooled,

depend on patient’s body weight. The conventional
method was pooled before transfusion and should
be transfusing within four hours after thawing. Blood
Transfusion laboratory cannot be scheduled because
its depend on patients need, and then the protocol
for cryoprecipitate pooling must be developing. Thus,
the objective of the study was to evaluate the
quality of pre-storage pooled Cryo.

Methods: Convention and pre-storage pooled
cryoprecipitate were monitoring for FVIIl and fibrinogen
level. Samples were tested by FVIII activity and
fibrinogen test at Department of Laboratory,
Srinagarind hospital. The results from two protocols
were evaluated T-test differential.

Results: 22 and 43 Pooled cryoprecipitate from
conventional and pre-storage were tested. All of them
passed AABB standard (80 IU/U). Mean and standard
deviation of FVIII were 122+26 and 114+23 1U/U,
respectively. The fibrinogen concentrate were 338+41
and 325+24 me/dL. Timing for pre-storage pooled
approximately 7 to 10 minutes. Two protocols were
not statistically different in FVIII and fibrinogen
(p>0.05). FVIII level in A, B, O, AB and Non-O were
AB>B>A>Non-O>0.

Conclusions: Pre-storage pooled cryoprecipitate are
useful in Blood Transfusion Laboratory, and conve-
nient for support 24 hours patient’s request.

Keywords: Pre-storage pooled cryoprecipitate
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Introduction

Cryoprecipitate contains a number of clotting
proteins (factors) to help control bleeding. It is stored
frozen and thawed when required. Cryoprecipitate is
made by thawing fresh frozen plasma between 1-6
°C and recovering the cold-insoluble precipitate which
is then refrozen. Cryoprecipitate blood component
derived from fresh frozen plasma and that plasma
should be agitation by blood mixer to make sure for
no clot. Cryoprecipitate is indicated for bleeding or
immediately prior to an invasive procedure in patients
with significant hypofibrinogenemia (<100 mg/dL).
Cryoprecipitate should not be used for patients with
von Willebrand disease or Hemophilia A (Factor VIl
deficiency) unless they do not (or are not known to)

respond to DDAVP and recombinant and/or virally
inactivated preparations are not available. It is not
usually given for Factor Xl deficiency, as there are
virus-inactivated concentrates of this protein available.
Cryoprecipitate is sometimes useful if platelet
dysfunction associated with renal failure does not
respond to dialysis or DDAV. Cryoprecipitate is source
of FVII:C concentrate, fibrinogen, von Willebrand
factor and fibronectin. Usage and Therapeutic Effect
Cryoprecipitate — Dosage is one bag contains estimate
325 mg Fibrinogen, 5 bags (1pool) contains 1625 mg
Fibrinogen. Recovery with transfusion estimated 75%,5
bags cryoprecipitate provides 1220 mg Fibrinogen, In
a 70 kg Patient:5 bags (1pool) of cryo raises Fibrinogen
35 mg/dL Fibrinogen replacement: Effect can be

*Corresponding author :

Thipaporn Jaroonsirimaneekul, Blood Transfusion Centre,, Faculty of Medicine, Khon Kaen

University, Khon Kaen, 40002, Thailand. E-mail: thinga@kku.ac.th
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monitored by fibrinogen level assay and clinical
response. Pediatric dosing for cyroprecipitate is 1 unit
per 10kg child, which should increase fibrinogen by
60 — 100 meg/dL.To replace factor VIl or von Willebrand
factor: When specific factor concentrates are
unavailable, the usual adult dose is a pool of 5 — 10
bags. Approximately 150 units of factor VIII and von
Willebrand factor are provided per bag. A single donor
may be used repeatedly for a young or mildly
affected patient to limit donor exposures.

American Association of Blood Banks (AABB)
standards require that each unit of cryoprecipitate
need to contain a minimum of 150 mg of fibrinogen
and 80 IU of FVIIl multiplied by the number of units.'
And the standard required the transfusing must be
within 4 hours after thawing. Because FVIII is labile
factor and short shelf life, cryoprecipitate is thawed
at the moment to request confirmation. 80 percent
of Blood Transfusion Centre, Faculty of Medicine, Khon
Kaen University need 25 to 35 minutes to prepare and
pool cryoprecipitate 6 units in biohazard hood and
open system. This is a critical delay in the
administration of cryoprecipitate in acute bleeding
patients, which will lead to more risk and long waiting
time. Cryoprecipitate control following by AABB
standard as Table 1.

Cryoprecipitate pre-storage pooled obtained by
thawing and pooling five single cryoprecipitate
components immediately after production from
thawed fresh frozen plasma. Plasma should be se-
lected from male donors or consideration should be
given to screening female donors for HLA/HNA anti-
bodies, as a TRALI risk reduction. For storage, cryopre-
Cipitate pre-storage pooled rapidly frozen to -45 °C
by blast machine (Dometic, MBF 21) and stored at
-80 °C until use.

The objective of this study was monitor FVII:C
and fibrinogen level in pre-storage pooled cryopre-
cipitate and compare with conventional method (
pooled before transfusion). The objective of the study
was to evaluate the quality of pre-storage pooled
Cryo.

Methods

Table 1 Cryoprecipitate parameter monitoring

Parameter Frequency of test Standard required

FVIII:C At least 4 unit per month 80 IU/U

Fibrinogen At least 4 unit per month 150 mg

70

1. Factor VIII activity

Human plasma immunodepleted of factor VIII for
the quantitative determination of factor VI (FVIII)
activity in citrated plasma based on activated partial
thromboplastin time (APTT) assay, on IL Coagulation
Systems. FVIIl is a plasma glycoprotein, with a complex
polypeptide composition, which is synthesized in the
liver and circulates in plasma in a non-covalent
complex with von Willibrand Factor (VWF). During
coagulationFVIIl in converted to the active form
FVilla. Through limited proteolysis by thrombin or
factor Xa (FXa) FVllla function as a cofactor for factor
IX (FIX), accelerating (up to 200,000-fold) the
convertion of FX to FXa by FIXa. Congenital
deficiency of FVIIl leads to Hemophilia A, an inherited
sex-linked recessive disorder, that cause severe
bleeding. The severity of this bleeding disorder is
inversely related to FVIIl concentration. Hemophilia A
patients are generally classified according to their
FVIIl activity into three categories; <0.01 IU/mL (severe
hemophilia), between 0.01 and 0.04 IU/mL (moderate
hemophilia), and between 0.05 to 0.25 IU/mL (mild
hemophilia).2,3 Decreased FVIII level may also be
associated to the von Willibrabd disease (VWD) or
aaquired secondary due to the other disease such as
liver disease or Disseminated Intravascular Coagulation
(DIC)."

Factor VIII activity in patient’s plasma is
determined by performing a modified activated partial
thromboplastin time test (APTT) Patient plasma is
diluted and added to plasma deficient in factor VIIl.
Correction of the clotting time of the deficient plasma
is proportion to the concentration (% activity)of that
factor in patient plasma, interpolated from a
calibration curve.

2. Fibrinogen-C

For the quantitative of fibrinogen, based on the
Clauss method, in human citrated plasma on IL
Coagulation Systems. Several congenital abnormalities
of fibrinogen result in impaired conversion of
fibrinogen to fibrin during blood coagulation.5
Fibrinogen is also a useful marker in evaluation of
several diseases states including DIC, liver disease,
inflammatory disease and malignancies.6 High levels
of fibrinogen are associated with an increased risk for
cardiovascular disease.”®” Increase levels are found
during thrombolytic therapy.’

The fibrinogen-C kit uses an excess of thrombin
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to convert fibrinogen to fibrin in diluted plasma. At
high thrombin and low fibrinogen concentration, the
rate of reaction is a function of fibrinogen concentra-
tion."

3. The preparation of cryoprecipitate and pre-storage

pooled cryoprecipitate

Although the production of cryoprecipitate is not
technically difficult, training and responsible staff must
be carried out. The methodologies of achieving the
highest possible yield of FVIII have been the subject
of many debates. However, a simple approach with
suitable yield for the treatment of FVIII deficiency
patients can be used. All aspect of quality assurance
apply to the production of cryoprecipitate. This
includes development, implementation and use of
standard operating procedures for each step of the
process. To ensure that at least 75% of cryoprecipitate
contain a minimum FVIII at least 80 IU/U.

Whole blood donors from voluntary and non-
remunerated. Risk factors for possible transfusion
transmissible infectious were non-reactive. Blood
group and antibodies screening should be confirm.
After separated FFP and pass all tests, overnight or
cool water bath thawing at 2-6 °C, and kept cool by
ice packs between all procedures. Using a simple
electronic balance, ensure that main pack is within
acceptable weight ranges. If not, do not use for
cryoprecipitate preparation. Centrifuge the main pack
with its attached satellite bags in a refrigerated
centrifuge for 10 minutes at 3900 rpm at 4+2 °C.
Gentle hang up the main pack and let satellite bag
down, release cryo removed plasma free flow from
top to bottom side. Prepare label ,packing and
rapidly refrozen with blast machine.

4. Minimum equipment required
4.1 Refrigerated centrifuge
4.2 Electronic balance
4.3 Blood bank refrigerator or cooling water bath
4.4 |ce pack
4.5 Frozen or blast unit

5. Conventional method pooled cryoprecipitate.

Every month, 4 units of single cryoprecipitate
were thawed at 37°C water bath, Helmer. And pooled
by aseptic technique and tested for FVIII:C by factor
VIl activity assay and fibrinogen level by test 2.1 and
2.2.

6. Pre-storage pooled cryoprecipitate

After the cryoprecipitate protocol for single cryo-
precipitate unit. Select male donor unit with 100 mL
plasma to remain cryoprecipitate at that pooled. Use
sterile connecting device to connect five units pooled
and transfer to one last bag. Weighting and labeling
before refrozen with blast machine.

7. Quantitative for FVIII:C and fibrinogen

Thawed the product from 2.7 and tested for
FVII:C by factor VIIl activity assay and fibrinogen level
by test 2.1 and 2.2.

8. Static analysis
Independence T-Test were determine between
two group (2.5 and 2.6 method)

Results
The convention pooled (N=22) cryoprecipitate
divided into blood group A, B, O, AB and Non-O,
found mean of FVIII level were 126, 144, 87, 160 and

Figure 1 Flow chart for pre-storage pooled cryo-
precipitate

1.3 Use sterile connecting device to pooling
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1.5 Final pre-storage pooled cryoprecipitate

93 1U/U, respectively and fibrinogen level were 381,
355, 321, 410 and 226 mg/dL respectively (Table 2).
The highest FVIII level is AB blood group, seem as
theory.

The pre-storage pooled cryoprecipitate (five units
pooled, N=32) divided into blood group A, B, O,
Non-O in AB and Non-O in B found mean of FVIII
level were 108, 136, 68, 114 and 164 IU/U, respec-
tively and fibrinogen level were 257, 362, 295, 400
and 400 mg/dL respectively (Table 2). The highest FVIII

Table 2 The level of FVIII:C and fibrinogen from
cryoprecipitate pooled by conventional method
(five units pooled)

Blood Group A B (0] AB  Non-O
N 5 5 5 2 5
FVIII:C (1U/V) 126 144 87 160 93
Fibrinogen (mg/dL) 381 355 321 410 226

Table 3 The level of FVIII:C and fibrinogen from
cryoprecipitate pre-storage pooled method (six
units pooled).

Blood Group A B (0]
N 3 [ 4
FVIII:C (1U/V) 113 139 79
Fibrinogen (mg/dL) 342 318 259
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level is AB blood group (Table 3). Six units pooled
(N=11) divided into blood group A, B and O found
mean of FVIII level were 113, 139 and 79 IU/U,
respectively and fibrinogen level were 342, 318 and
259 mg/dL respectively (Table 3)

Statically analysis was tested with independence
T-test found p value>0.05, then two protocol for
cryoprecipitate preparation has no different. And it
was more convenient in Blood Transfusion
Laboratory ; thawed within 8 to 10 minutes. Patients
will get transfusion in short time.

Discussion

In summary, for all of cryoprecipitate pooled
tested, fibrinogen levels are meeting the standard
requirement. 100% passed the quality control. FVIII
activity level almost passed, except O-blood group.
The pre-storage pooled cryoprecipitate were first
available in Blood Transfusion, Faculty of Medicine,
Khon Kaen University, Thailand. From the research
results we found cryoprecipitate form pooled O blood
group are usually low by natural, therefore the
stocking for pooled shift from O blood group to be
Non-O in B and Non-O in AB. Waiting time for
preparing to patients can decrease up to 70%
(decrease from 35 minutes per pooled to 10 minutes
to prepare). Our study did not investigate single
cryoprecipitate unit; however, many prior study has
shown an equivalency between single and pooled
cryoprecipitate. Consequently, we would predict that
single cryoprecipitate units like pooled cryoprecipitate
units. The protocol for sterile connecting devices is
the best for bacterial contaminate protecting. In
conclusion the new protocol or pre-storage pooled
cryoprecipitate should be consider for all Blood
Transfusion Service.
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