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IntroductionIntroduction

Plasma is the aqueous component of blood in which 
many different cellular elements and macromolecules 
are suspended, but it is the proteins that have been 
the focus of interest for transfusion medicine, 
including specifi cally albumin, coagulation factors, 
and immunoglobulins.[1] Plasma can be of different 
types such as fresh frozen plasma (FFP), plasma frozen 
within 24 h, single donor plasma, cryoprecipitate – 
reduced plasma, liquid plasma, recovered plasma, 
pathogen inactivated plasma, and thawed plasma. 
FFP is human donor plasma frozen within a short 
specifi ed period after collection (often 8 h).[1] Plasma 
frozen at slightly later intervals (typically up to 
24 h) after collection is referred to as frozen plasma 
(FP) or plasma frozen within 24 h after phlebotomy 
(FP24).[1] There is increasing international interest 
in producing blood components from whole blood 
that has been stored for 24 h since this not only 
offers operational flexibility and efficiency, but 
could indirectly enhance component safety, this 
would maximize the ability to use plasma from 
male donors for pooling buffy coat platelets and to 
produce plasma components to reduce the risk of 
transfusion-related acute lung injury (TRALI), since 
antibodies against human leukocyte antigens in the 
plasma of female donors are the principle cause of 
TRALI.[2] The purpose of this study was to analyze 
and compare the difference in labile coagulation 
factors and fi brinogen in FFP and FP.

Materials and MethodsMaterials and Methods

Blood collection and processingBlood collection and processing
The study was conducted in the Department 

of Immunohematology and Blood Transfusion 
Medicine, Government Medical College, Jammu. 
This is a regional blood transfusion center and the 
study extended over a period of 1 year. Only those 
donors fulfi lling the eligibility criteria were made to 
donate blood. Blood was collected by a clean, single 
venipuncture in either double bag or SAGM/Adsol 
quadruple bag. Flow of blood was rapid and constant. 
Total time taken to collect 450 ml of blood was never 
more than 8 min. FFP was prepared from whole blood 
in Heraeus Cryofuge 6000i centrifuge by centrifuging 
at either heavy spin (5000 ×g for 5 min) or light spin 
(2000 ×g for 3 min). Study design is shown in Figure 1.

Coagulation studiesCoagulation studies
Assessment of both FFP and FP were done. 

Following coagulation factors were studied: factor V, 
f VIII, fi brinogen on Sysmex CA-50 coagulometer. 
Tests were run as per the manufacturer’s instructions 
that measured clot formation. Factor V was assessed 
using factor V defi cient plasma and Thromborel S-PT 
reagent (Seimen Diagnostic, Marburg, Germany). 
For factor VIII assessment, factor VIII defi cient 
plasma, calcium chloride and actin-aPTT reagent 
(seimen diagnostic, Marburg, Germany) was used. 
The fi brinogen assay was a modifi ed Claus procedure 
using Thrombin reagent (Seimen Diagnostic, 
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Abstract:

Background: The aim of this study was to analyse and compare the activity of factor V, VIII and fibrinogen level in fresh 
frozen plasma and frozen plasma frozen after 8 hrs but within 24 hours after phlebotomy. Materials and Methods: Fresh 
frozen plasma separated from whole blood within 8 hours was compared with plasma separated within 24 hours after 
phlebotomy in terms of coagulation factors V and VIII and level of fibrinogen by standard methods using semi automated 
coagulometer sysmex CA50. Results: Longer storage of whole blood before processing resulted in significant decrease 
(18.4%) in activity of factor VIII but the fall in activity of factor V (6.52%) or level of fibrinogen (1.81%) was not significant. 
Discussion: These data suggest that there is good retention of coagulation factors in both types of plasma. Although 
there is significant fall in activity of factor VIII, but it is an acute phase reactant and raised in most of the diseases so it is 
suggested that frozen plasma would be an acceptable product for most patients requiring fresh frozen plasma.
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Marburg, Germany). The results were interpreted using a reference 
curve obtained with dilutions of standard human plasma mixed 
with defi cient plasma. Positive and negative controls were used 
along with the test run.

Statistical analysisStatistical analysis
Fresh frozen plasma and FP were compared using comparison of 

means. A P < 0.05 was considered as signifi cant.

ResultsResults

A total of 100 units of FFP were compared with 100 units of FP 
in terms of fi brinogen level which is a stable coagulation factor 
and activity of Factor V and VIII, which are labile factors. As 
expected, longer storage of whole blood before processing resulted 
in signifi cant decrease (18.4%) in activity of factor VIII, but the 
fall in activity of Factor V (6.52%) or fi brinogen level (1.81%) was 
not signifi cant [Table 1].

In this study, plasma prepared by heavy spin and light spin were 
also compared in terms of level of fi brinogen and activity of Factor 
V and VIII. Tables 2 and 3 show a comparison of coagulation factors 
centrifuged at heavy spin and light spin. No signifi cant differences 
were noted between product types.

DiscussionDiscussion

This study assessed the effect of storing whole blood overnight 
at 4°C on the coagulation factors, that is, on the level of fi brinogen 
and activity of factor V and f VIII. Factor V and f VIII are known 
labile factors, whereas fi brinogen is a stable factor. Factor VIII 
level is also a quality control parameter required for FFP as per 
Directorate General Of Health Services (DGHS).[3] In our study, the 
most signifi cantly affected factor was factor VIII, which showed a 
loss of 18.4%, when FFP was compared with FP as also reported by 
Alakech et al.,[4] Sheffi eld et al.,[5] Alhumaidan et al.,[6] Kakaiya et 
al.,[7] Smith et al.,[8] Cardigan et al.,[9] and Agus et al.[10] Loss of 6.52% 
was seen in the activity of Factor V, which was not signifi cant. 
The result was comparable to the studies done by Alhumaidan et 
al.,[6] Sheffi eld et al.,[5] and Smith et al., however Cardigan et al.[9] 
showed a loss of 15% which was signifi cant. Compared to FFP,  
fall in fi brinogen levels to 1.81% was observed  in FP although the 
loss was not signifi cant as also reported by Alhumaidan et al.,[6] 

Sheffi eld et al.[5] where the fall was insignifi cant, whereas Cardigan 
et al.[9] showed a loss of 12%, which was signifi cant where slight 
differences in testing methods between the studies might have 
accounted for loss of fi brinogen.

Plasma prepared by centrifuging at heavy spin and light spin were 
comparable in terms of fi brinogen level and activity of factor V and 
VIII as no statistically signifi cant difference was found between them, 
however Serrano et al.[11] found signifi cant fall in factor VIII and 
elevation in fi brinogen levels in plasma prepared by buffy coat method. 
Sheffi eld et al.[5] showed improved quality of FP – buffy coat over 
FP – platelet rich plasma, specifi cally a minor elevation in FP – buffy 
coat factor V levels although this effect was limited to 2007 data set.

Plasma for transfusion is most often used where there is abnormal 
coagulation screening tests, either therapeutically in the face of 
bleeding, or prophylactically in nonbleeding patients prior to invasive 
procedures or surgery.[12] The common acquired coagulopathies 
are liver disease,[13-15] vitamin K antagonist coagulopathy,[16,17] 
disseminated intravascular coagulation (DIC),[18] and dilutional 
coagulopathy.[19] Clotting factor replacement in the acquired 
coagulopathies is prescribed either prophylactically before an invasive 
procedure or therapeutically in the context of active bleeding.[13,18] 
Two of these coagulopathies are associated with normal or high 
level of factor VIII (liver disease, vitamin K antagonist coagulopathy) 
and thus factor VIII replacement is not a consideration.[14,17] Acute 
DIC and dilutional coagulopathy may be associated with transient 
decrease in factor VIII levels.[18,19] However, factor VIII is an acute – 
phase protein which, if decreased, will rebound rapidly.[6] Hence, 
the loss of coagulation factors observed is unlikely to be clinically 
signifi cant and that FP can be used for the same indications as FFP. 
Furthermore, method of preparation of plasma whether it is prepared 
by centrifugation at heavy spin or light spin also does not affect the 

Figure 1: Algorithm to show the study design

Table 3: Comparisons of clotting factors in FP prepared 
by centrifuging at heavy spin and light spin
Parameter Heavy spin Light spin P value
Fibrinogen 
(180-350 mg/dl)

266.61±53.620 264.902±52.589 0.872

Factor V 
(70-120%)

92.68±20.21 95.546±21.629 0.49

Factor VIII 
(70-150%)

94.478±19.55 96.772±22.21 0.59

FP: Frozen plasma

Table 1: Comparison of clotting factors in FFP and FP
Parameter FFP FP P value
Fibrinogen 
(180-350 mg/dl)

270.661±69.64 265.756±52.589 0.69

Factor V 
(70-120%)

100.68±19.36 94.113±21.057 0.107

Factor VIII 
(70-150%)

117.205±29.01 95.6±21.224 0.000047

FFP: Fresh frozen plasma; FP: Frozen plasma

Table 2: Comparisons of clotting factors in FFP prepared 
by centrifuging at heavy spin and light spin
Parameter Heavy spin Light spin P value
Fibrinogen 
(180-350 mg/dl)

273.33±73.105 267.992±72.59 0.71

Factor V (70-120%) 99.774±16.82 101.586±16.66 0.58
Factor VIII (70-150%) 117.018±27.84 117.392±27.55 0.9296
FFP: Fresh frozen plasma
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quality of plasma, which is true for both FFP and FP. Knowledge 
of quality of blood components will be effective for the effi cient 
management of blood bank’s inventory and data generated by this 
study will help us in modifying the guidelines of blood transfusion 
followed at our center for the betterment of patients.
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