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Background. Blood component therapy helps inmanaging patients with reduced hematopoiesis, elevated peripheral destruction of
cells, and generalized blood loss (bleeding). Increased prevalence of arterial and venous thrombotic disease linked to the impact of
ABO blood group on plasma levels of coagulation glycoprotein is demonstrated by blood group non-O persons. Objective. Tis
study had a main objective of determining the association between blood group and change in coagulation factors in plasma
preparation for transfusion purpose.Methods. Te study employed a longitudinal study design. Factor assay evaluation was done
by the use of Erba Mannheim ECL 105 semiautomated coagulation analyzer from India. Tawing meant for consequent co-
agulation factor analysis and sequential testing of stored cryoprecipitate and fresh frozen plasma was performed by the use of
Stericox plasma thawing bath before being analyzed by the coagulation analyzer. Blood group of the collected blood sample in
purple EDTA vacutainer was analyzed using blood antisera and a clean white tile, and results were recorded which helped in
establishing the association existing between plasma and blood group. Te data were fed into Excel and were evaluated by the use
of SPSS version 25. Results. Tere was no signifcant association between coagulation factors in fresh frozen plasma and blood
group, coagulation factors in cryoprecipitate plasma and blood group of the donors showed that the relationship was not
signifcant with, (r=−0.116, −0.097, 0.007 and 0.047 with p value (0.900, 0.087, 0.096 and 0.096), respectively, which are greater
than 0.005 standard alpha value. Conclusion. Tis study has shown no signifcant association existing between blood group and
change in coagulation factors in plasma preparations at Kisii Teaching and Referral Hospital.

1. Introduction

High levels of plasma of several coagulation factors are
linked with higher risk of venous thrombosis [1]. However,
the mechanisms essential for these associations and the ones
which take part in the control of plasma levels of coagulation
factors are unknown [1].

Blood group non-O persons exhibit increased incidence
of venous thrombotic disease and arterial disease compared
to group O persons [2]. Tis risk is related to the point that
ABO blood group impacts the levels of von Willebrand
factor.Te levels of vonWillebrand factor are 25% greater in
non-O groups when related to group O persons [2].

ABO blood group defnes plasma von Willebrand factor
levels in a mechanism which has not been determined [3].
An association existing between plasma von Willebrand
factor and ABO blood group and coagulation factor VIII
levels has not been well known. Blood group non-O in-
dividuals show signifcantly increased threat of arterial and
venous thrombosis [4], whereas blood group O persons
manifest hereditary bleeding tendency and vW disease [5].

In a previous study conducted on fresh frozen plasma
(FFP) and blood group [6], a total of seventy-fve plasma
samples were obtained from 25 blood donors which were
further classifed into 3 groups: Group A (fresh frozen
plasma), Group B (leukocyte fltrated fresh frozen plasma),
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and Group C (plasma frozen within 24 h—FP24), pro-
thrombin time, international normalized ratio (INR), acti-
vated partial thromboplastin time (aPTT), factors IX, V,
VIII, VII levels and fbrinogen were coducted for all samples
and also comparison of coagulation factors levels in fresh
frozen plasma in various blood groups. Te results showed
signifcant dissimilarity between INR, PT, and aPTT with
p≤ 0.001 less than 0.05 standard alpha value [6]. Factor VII
had signifcant dissimilarity withpvalue (0.03) existing be-
tween the three groups, fresh frozen plasma showed a sig-
nifcantly greater level of factor VII when related to fltrated
fresh frozen plasma (98.92 vs. 82.52%) withpvalue (0.02).
Tere was no signifcant dissimilarity between FFP and PF24
detected withpvalue (0.76) greater than 0.05 standard alpha
value [6]. Factor VIII had signifcant dissimilarity
withp≤ 0.001 between the three groups, Filtrated FFP and
FFP which had no signifcant dissimilarity in regard to the
level of FVIII withpvalue (0.72) which is greater than 0.05
standard alpha value. FFP signifcantly had a greater level of
FVIII when related to PF24 with p value less than 0.05
standard alpha value [6]. FVIII was statistically greater in
non-O blood groups with p value of 0.03, whereas other
factors had no statistical diferences with p value less than
0.05 standard alpha value. Te leukocyte fltration of FFP
was found to have no efect on the majority of coagulation
factor activities although FVII level was found to be de-
creased, which is still sufcient for surgical hemostasis. Te
PF-24 which caused reduced levels of FVIII and fbrinogen
with no signifcant changes in FIX, FV, or FVII is recom-
mended for FFP indications that specifcally require re-
placement of FVIII or fbrinogen in cases of Hemophilia.
Te study found no signifcant dissimilarity in coagulation
factors of fresh frozen plasma between blood group O and
blood group non-O [6].

Coagulation factors are confrmed by determining the
factor’s activity level in the plasma. Activity assays normally
detect reduced levels of protein or proteins that are not func-
tioning properly. Coagulation factor antigen investigations tell
how plentiful the protein is available, but not whether its
functioning is normal [7]. Clotting assays are grounded on the
capability of plasma tested to correct the lengthy clotting time of
plasmas with known factor defciencies [7].

Levels of coagulation factors are mainly measured in
clinical laboratories by assays which are based on the ca-
pability of test samples to correct APTT (for FXI, XII, VIII,
and IX) or the PT (for FVII, FX, FV, and FII) [8].

Functional defects which are not detected by antigenic
and amidolytic assays are detected by coagulation assays.
Te consequences resulting from failing to detect a sporadic
functional defect by amidolytic assay must be balanced
against generally poorer precision and the poorer specifcity
of coagulation assays [8].

2. Methods

2.1. Study Site. Kisii Teaching and Referral Hospital He-
matology Laboratory Department was the study site for this
current study.Te hospital is located within Kisii town, Kisii
County, Kenya.

2.2. Sample Size. Te study included one hundred and eight
volunteer donors.

2.3. Study Design. Cross-sectional study design with time
series analysis of cryoprecipitate and fresh frozen plasma
stored at minus 18°C for up to fve weeks with an interval of
one week was employed for this study. Quadruple blood
bags containing citrate-phosphate-adenine anticoagulant
were used to collect 450ml blood for subsequent processing
into fresh frozen plasma and cryoprecipitate for storage at
minus 18°C.Te collected blood within 8 h was balanced and
subjected to a centrifugation of 4000 rpm for nine minutes
which generated about 180ml plasma. Te plasma was then
separated and aliquoted into 3 parts each containing sixty
millimetres. Te frst aliquot was used to evaluate changes in
coagulation factors in FFP and in cryoprecipitate plasma at
room temperature at baseline during week one (baseline).
Te second aliquot was used to evaluate the changes in
coagulation factors in FFP and in cryoprecipitate plasma
stored at −18°C after 3 wks of storage. Te last aliquot was
used to evaluate the changes in coagulation factors in FFP
and in cryoprecipitate plasma stored at −18°C after 5 wks of
storage. Analysis of coagulation factors was done by the use
of Erba Mannheim ECL 105 coagulation analyzer. Stericox
plasma thawing bath was used to thaw FFP and cry-
oprecipitate for subsequent serial testing and coagulation
factor analysis at 37°C for forty fve minutes, and results were
recorded. Homogenicity was ensured by monitoring and
maintaining proper standard storage conditions for the
aliquots.

Blood sample collected in purple EDTA vacutainer was
analyzed using blood antisera and a clean white tile to
determine the blood group of the donor, and results were
recorded which helped in establishing the association be-
tween blood group and plasma.

2.4. Data Management and Statistical Analysis. Statistical
Package for the Social Sciences (SPSS) software version 25.0
was used to analyze data. Te value measured data was
recorded as numbers. Te raw data collected from the study
were entered in Microsoft Ofce Excel spreadsheet before
being transferred to SPSS. Te statistical analysis employed
included descriptive statistics. Tables and graphs were used
to present the fndings from the analysis.

2.5. Ethical Considerations. Ethical clearance for this study
was acquired from Baraton Ethical Review Committee.
Research permit for the study was acquired from National
Commission for Science and Technology (NACOSTI).

3. Results

3.1. Demographic Data. Tis study included one hundred
and eight eligible participants, where all were volunteer
blood donors who helped in achieving the objective of the
study. Table1 presents the dissemination of the blood donors
evaluated as per their blood group.
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Majority of the respondents, 33 (30.6%), were blood
group A positive, followed by those who had blood group O
positive with 29 (26.9%). Te other remaining four blood
groups that’s; B positive had 22.2%, AB positive 15.7%, O
negative 2.8% and A negative with 1.9% distribution in
decreasing order respectively as illustrated in Table 1above.

Majority of the participants were male at 56 (51.85%)
while female donors were 52 (48.15%). Tis implies that the
study was dominated by male respondents as compared to
females as shown in Figure 1.

From Table 2, the fndings from the analysis indicate the
mean of coagulation factors in cryoprecipitate on week one
represented with CROPW1 as 119.10. Week three had
a mean of 109.81 while week fve had a mean of 100.28. Te
standard deviation for the weeks was 19.6, 19.22, and 18.83,
respectively. Tis indicates that there was no wide variation
in coagulation factors for the fve weeks but were distributed
within the central value which is the mean of one hundred
and eight participant. From the mean values and standard
deviation values it was clear from this analysis and fndings
that there existed a signifcant diference in coagulation
factors for the storage period hence confrming the nor-
mality aspect of the data.

3.2. Friedman’s ANOVATest Analysis for Coagulation Factors
inCryoprecipitate Plasma. Mean rank test of Friedman’s test
analysis was used to determine the diferences in time period
for coagulation factors in cryoprecipitate plasma, and the
fndings are shown in Table 3.

Temean rank for cryoprecipitate as shown in Table 3 on
the frst week (CRYOPW1) to ffth week (CRYOPW5) was in
a reducing trend with 3.000, 1.990, and 1.010, respectively.
Tis reveals that there is a frm signifcant diference existing
in mean ranks for the period in a reducing trend, and hence
the coagulations factors diminish with time.

Table 1: Distribution of respondents as per their blood group.

Blood group Frequency Percentage (%)
O positive 29 26.9
A positive 33 30.6
B positive 24 22.2
AB positive 17 15.7
O negative 3 2.8
A negative 2 1.9
Total 108 100.0

52
48.15%

56
51.85%

Male
Female

Figure 1: Pie chart showing distribution of respondents as per gender.

Table 2: Descriptive statistics for coagulation factors in cryoprecipitate plasma.

Variables N Mean Std. deviation Minimum Maximum
CRYOPW1 108 119.10 19.96 61.75 157.25
CRYOPW3 108 109.81 19.22 56.00 148.25
CRYOPW5 108 100.28 18.83 52.50 138.50

Table 3: Friedman’s test for mean rank.

Variables Mean rank
CRYOPW1 3.000
CRYOPW3 1.990
CRYOPW5 1.010

Table 4: Friedman’s test for mean rank on changes in coagulation
factors in fresh frozen plasma.

Time in weeks Mean rank
FFPW1 3.000
FFPW3 2.000
FFPW5 1.000
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3.3. Friedman’s ANOVA Test Analysis on Changes in Co-
agulation Factors in Fresh Frozen Plasma. Friedman’s test
analysis was used to determine the changes of coagulation
factors in FFP by the use of mean rank test. Te fndings are
presented in Table 4.

As illustrated in Table 4, the mean rank for FFP on the
frst week represented by FFPW1was 3.000, 2.000 for the 3rd
week after storage, and 1.00 for the 5th week [9]. Tis
confrms a signifcant diference existing in mean ranks in
a declining trend.

3.4. Analysis of the Association between Blood Group and
Change inCoagulationFactors. To determine the association,
the study employed Spearman’s rank correlation statistic
method. Te parameters used to analyze both the coagulation

factors in FFP and cryoprecipitate were based on the time of
storage of blood from week one to week fve at −18°C.

Te fndings for week one presented in Table 5above
about Spearman’s Rank Correction for Association between
Blood Group and Coagulation Factors in FFP shows that
there was a week positive association but not signifcant
with, (r= 0.039, pvalue (0.114).

Results of the third week indicated that the blood group
had a week positive correlation infuence on the coagulation
factors in FFP, but the infuence was not signifcant with
(r= 0.029, pvalue (0.110).

Te ffth week of the study showed a weak positive
correlation which was not scientifcally signifcant as shown
by (r= 0.115, pvalue (0.095). Te results indicated the same
outcome from the results of the frst two tests.

Table 6: Spearman’s rank correction for association between blood group and coagulation factors in cryoprecipitate plasma (N� 108).

Blood group Spearman’s
correlation

O positive A positive B positive AB positive O negative A negative Correlation p value

W1F1 Normal 27 29 23 16 3 0
−0.116 0.090Abnormal 2 4 1 1 0 2

W1FVIII Normal 29 31 24 17 3 0
−0.091 0.087Abnormal 0 2 0 0 0 2

W1FXIII Normal 29 32 22 17 3 1 0.007 0.096Abnormal 0 1 2 0 0 1

W1 von Willebrand Normal 28 30 23 17 3 0 0.047 0.096Abnormal 1 3 1 0 0 2

W3F1 Normal 29 31 24 16 3 1 0.007 0.096Abnormal 0 2 0 1 0 1

W3FVIII Normal 29 33 24 16 3 2
−0.093 0.062Abnormal 0 0 0 1 0 0

W3FXIII Normal 29 33 24 16 3 2
−0.093 0.062Abnormal 0 0 0 1 0 0

W3 von Willebrand Normal 29 32 24 17 3 0
−0.050 0.092Abnormal 0 1 0 0 0 2

W5F1 Normal 29 32 24 16 3 1
−0.163 0.060Abnormal 0 1 0 1 0 1

W5FVIII Normal 29 32 23 16 3 2
−0.050 0.092Abnormal 0 1 1 1 0 0

W5FXIII Normal 28 33 24 16 3 2
−0.132 0.061Abnormal 1 0 0 1 0 0

W5 von Willebrand Normal 29 32 24 17 3 1 0.005 0.096Abnormal 0 1 0 0 0 1

Table 5: Spearman’s rank correction for association between blood group and coagulation factors in FFP (N� 108).

Blood group Spearman’s correlation
O positive A positive B positive AB positive O negative A negative Correlation value p value

Week 1 FFP Normal 25 29 24 14 3 0 0.039 0.114Abnormal 4 4 0 3 0 2

Week 3 FFP Normal 24 27 24 13 3 0 0.029 0.110Abnormal 5 6 0 4 0 2

Week 5 FFP Normal 16 15 12 6 1 1 0.115 0.095Abnormal 13 18 12 11 2 1
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Te results of week one presented in Table 6above about
Spearman’s Rank Correction for Association between Blood
Group and Coagulation Factors in Cryoprecipitate Plasma
shows that there was a weak negative association which was
not signifcant with, (r=−0.116, −0.097, 0.007 and 0.047
withpvalue (0.090, 0.087, 0.096 and 0.047, respectively)
which is greater than 0.05 standard alpha value. Tus, the
results were not statistically signifcant since thepvalue
(0.090).

Results in week three showed that blood group of the
blood donor has a weak positive infuence on the coagulation
factors in cryo with (r= 0.007, −0.093, −0.093 and −0.050
withpvalue (0.096, 0.062, 0.062 and 0.092), respectively,
which is greater than 0.05 standard alpha value. Hence, the
association was scientifcally not signifcant considering the
fact that the probability value of 0.096 for the frst factor for
the third week was greater than 0.05.

Results of the last week of the study found that there was
no relationship between blood group and coagulation fac-
tors in cryoprecipitate plasma with (r=−0.163, −0.050,
−0.132 and 0.005) andpvalue (0.060, 0.092, 0.061 and 0.096)
respectively.

4. Discussion

Tis current study observed that there was no signifcant
association between coagulation factors in FFP and blood
group of the donors. However, Wang et al. [10] reported that
there was a lower signifcant association between blood
group and the coagulation factors in FFP. Te most likely
explanation to the discrepancy could be attributed to the fact
that Wang et al. [10] stored their sample at −70°C and the
metabolic rate of the cell usually decreases when stored at
negative temperature for an extended period.

Te results for the third and ffth week were also not
statistically signifcant for coagulation factors in FFP with
(r= 0.029, pvalue 0.110; r= 0.115, pvalue (0.095). A study by
Chai-Adisaksopha et al. [11] also afrmed no signifcant
association existing between the blood group of the blood
donated and coagulation factors in FFP.

Te likely explanation as to why coagulation factors in
FFP and blood group of the donors were not statistically
signifcant could be attributed to the temperature at which
the blood is stored before transfusion after blood donation.
Te results from this study agree with Philip et al. [12] who
reported that the blood groups and coagulation factors in
cryoprecipitate plasma were not signifcantly associated.

Te fndings of this study also mirrored the fndings of
Azad et al. [13] who observed no signifcant diference on
blood groups AB, A, and B concerning coagulation FVIII.

5. Conclusion

Te study has shown no signifcant association existing
between blood group and change in coagulation factors in
plasma prepared for transfusion purpose at KTRH. Tese
new data are very essential in the management and diagnosis
of venous thrombosis disease.

Data Availability

Te data used to support the fndings of this study are in-
cluded within the article.
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