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Abstract

Aim: Coronavirus disease-2019 (COVID-19) disease which is unknown how much it will affect the work of hospitals, has caused a
pandemic all over world. The decrease in donations due to pandemic required regulation of blood supply in hospitals. In our study, we
aimed to evaluate the blood center of our hospital during the pandemic period.

Methods: Patients’ records of our hospital blood transfusion center were reviewed retrospectively before and during the pandemic.
The patients were divided into two groups as pre-pandemic (11 March-30 June 2019) and pandemic period (11 March-30 June 2020).
The groups were compared in terms of age range, gender, blood type, blood type of products, diseases causing transfusion, blood/
blood products transfusion/counts, transfusions performed to COVID-19 patients.

Results: Four thousand two hundred seventy-one blood product transfusions were performed on 1,290 patients. Evaluation of diseases
that cause transfusion among statistically significant groups in some diseases such as gastrointestinal diseases, genitourinary system
diseases, infectious diseases and other diseases was determined.

Conclusion: While a decrease in our transfusion rates was observed during the pandemic period, the increase in gastrointestinal
system diseases is a striking result. The modern world will encounter these and similar pandemics in the future and we think that each
region should evaluate its own blood centers in order to prepare for them.
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Introduction

An outbreak of pneumonia of unknown cause occurred
in Wuhan, China, in December 2019. As a result of the
investigations, a new coronavirus, Severe acute respiratory
syndrome-Coronavirus-2 (SARS-CoV-2) was detected as
the cause of this new pneumonia, and this disease was
named as Coronavirus disease-2019 (COVID-19) disease
(1). It resulted in a pandemic that spread rapidly all over
the world. In many viral diseases, both blood donation
and blood transfusion procedures can’t be applied due to
the incubation period, disease-related fever, etc. (2).

The spread of COVID-19 has had a serious impact on
blood donation numbers, blood supply and blood safety.
The incubation period of SARS-CoV-2 is usually 1-14 days;
while the average is 5-6 days, the longest reported is 24

days (3). China, which is considered the starting point of
the pandemic, became the first country with a problem
in blood transfusion and regulations were made in the
country for blood donation (4). Blood center records
should be reviewed and blood and blood product sources
should be managed as efficiently as possible. The demand
must be fully evaluated and a system must be formulated
for the emergency supply, demand and use of the blood
supply.

With this information, we thought that we should
examine the use of blood products in our own hospital.
Therefore, our study not only reflects the state of our
blood center, but can also guide scientists on what kind of
supply and demand might be in other global pandemics.
Based on this idea, we aimed to evaluate the blood center
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of our hospital and analyze how it was affected by the
pandemic process.

Methods

Study Design

The study was conducted in accordance with the
Declaration of Helsinki; Ethics committee approval was
obtained from the local Kastamonu Training and Research
Hospital Clinical Research Ethics Committee (date:
21/12/2020 and approval number: 2020-KAEK-143-
11.01). The personal information of the patients was not
used, only the data obtained from the blood center records
were evaluated. Therefore, permission was obtained from
the hospital manager for the examination of records, and
there was no need to obtain individual patient consent.

Data Collection

The present cross-sectional study includes the data of
the Blood Transfusion Center of the Kastamonu Traning
and Research Hospital and blood and blood product
transfusions performed between the pre-pandemic period
(11 March-30 June 2019) and the pandemic period (11
March-30 June 2020) were determined. In the study,
two different periods were compared, namely the pre-
pandemic period and the pandemic period. For this
purpose, data on a total of 1,290 patients, including 747
patients followed up during the pandemic period and 543
patients followed in the pre-pandemic period, were used.
Transfusions consist of 4,271 blood product transfusions,
including 3234 erythrocytes suspensions (ES), 725 fresh
frozen plasma (FFP) and 312 platelet suspensions (TS).

Data Assessment

The age range, gender, blood type of the patient,
the blood type of the transfused product, the diseases
that caused the patient’s transfusion, and the amount
of transfusion performed in the blood center during or
before the pandemic were examined. Transfusions for
COVID-19 patients have been determined. These patients
in the infectious diseases group were taken as COVID-19
definite or doubtful. Patients with a definite diagnosis
have positive COVID-19 polymerase chain reaction (PCR)
performed by our hospital’s laboratory. While the COVID-19
PCR test was negative, there were patients considered
suspicious according to lung tomography imaging, and the
transfusions applied to these patients were evaluated as
transfusions to patients suspected of COVID-19 disease.

Statistical Analysis

Data obtained from blood center records were encoded
and analyzed using SPSS version 22 (IBM). Descriptive
analysis was performed to calculate frequencies and
ratios. Chi-square test, Kruskal-Wallis test, Fisher's Exact
test were used to examine the level of the relationship
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between variables. The considered

statistically significant.

p<0.005 was

Results

Four thousand two hundred seventy-one blood and
blood product transfusions were performed on a total
of 1,290 patients, including 747 patients treated in the
pre-pandemic period and 543 patients followed up
during the pandemic period. It was observed that 37
transfusions were made in 17 patients who were positive
for COVID-19 during the pandemic period. This consists of
28 ES transfusions for 13 patients, 7 FFPs for 3 patients
and 2 TS transfusions for 1 patient. When examining the
distribution of the patients in terms of age, gender and
blood groups in demographic evaluations; there was a
difference in terms of gender (p=0.034) (Table 1).

When the groups of blood and blood products used in
the patients were evaluated, there was no difference in
shoes (p=0.087) between the periods (Graphic 1).

When the use of ES (p=0.104), FFP (p=0.307) and
TS (p=0.232) between the periods of the followed-up
patients was examined; it was determined that there was
no statistically significant difference between the periods
for all three (Graphic 2).

While the ratio of female patients, which was 60.8% in
the pre-pandemic period, to 54.9% during the pandemic
period, the rate of male patients increased from 39.2%
t0 45.1%.

When the distribution of blood groups is examined, the
majority of patients for both periods A Rh (+) (41.4% for
both periods) and 0 Rh (+) (28.8% for the pre-pandemic
period and 28.7% for the pandemic period) blood groups
and distributions to other blood groups are also similar.

When the diseases that cause transfusion were
compared between periods, there was no statistically
significant difference between the two periods in terms
of however transfusion due to the musculoskeletal system
diseases and trauma (p=0.03) the presence of endocrine,
nervous system diseases, cardiovascular system diseases
and respiratory diseases (p>0.05). bleeding-phytic system

Table 1. Age, gender, blood type of transfusions and
classification of products used between periods
Period
Factor Group p
Pre pandemic | Pandemic
18-30 145 (19.4%) 118 (21.7%)
31-50 65 (8.7%) 58 (10.7%)
Age range 0.137
51-70 209 (28.0%) 134 (24.7%)
>70 421 (56.4%) 336 (61.9%)
Female 454 (60.8%) 298 (54.9%)
Gender 0.034
Male 293 (39.2%) 245 (45.1%)
There was a difference in terms of gender (p=0.034) (chi-square test)
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Graphics 1. Distribution of blood groups

Blood Products

800
€
] 600
5]
o 400
et
8 200
=}
© 0 e e
& Erythrocytes Trombosit
. Fresh Frozen Plasma .
Suspensions Suspensions
M Pre Pandemic Period 693 145 65
m Pandemic Period 490 118 58

Graphic 2. Distribution of used blood products to patients

It was determined that there is a difference (p<0.05) in
terms of diseases, gastrointestinal diseases (p=0.03),
genitourinary system diseases (p<0.01), infectious diseases
(p<0.01) and other diseases (malignancy, hematology,
etc.) (p<0.01) (Table 2).

When the use cases of ES, FFP and TS were examined
according to the COVID-19 conditions of 543 patients
treated during the pandemic period, there was no
statistically significant difference between the groups for
ES and FFP (p>0.05), while for TS there was a significant
difference (p<0.05) has been determined. The rate of
patients using TS is 8.9% in the Negative group, 25.5% in
the Suspect group and 4.3% in the Positive group (Table 3).

When the amount of ES, FFP and TS usage in terms
of COVID-19 groups of patients followed up during the
pandemic period; It was determined that there was a
statistically significant difference between the periods
in terms of the amount of ES (p=0.046) use, and no
difference for the amount of FFP (p=0.973) and TS
(p=0.362) use. The mean of ES use of 430 patients using
ES in the Negative group was 2.91+2.27, this average
was calculated as 3.51+2.69 in the Suspect group and
2.15+2.12 in the Positive group. The mean use of FFP
and TS was 2.35+1.85 and 2.10+1.43 in the Negative

group, 2.21+1.37 and 2.64+2.41 in the suspect group,
respectively and 2.33+1.53 and 1.00+0.0 in the positive

group.

between periods

Table 2. Comparison of diseases that cause transfusion

Diseases that cause Period o

transfusion Pre-pandemic | Pandemic

Endocrine diseases 13 (1.7%) 6 (1.1%) 0.350

Nervous system diseases 85 (11.4%) 50 (9.2%) 0.209

Musculoskeletal system and 147 (19.7%) | 73 (13.4%) | 0.003

trauma

Cardiovascular diseases 70 (9.4%) 55(10.1%) | 0.650

g.as”o'”tes“”a' system 111 (14.9%) | 115(21.2%) | 0.003
iseases

Respiratory diseases 111 (14.9%) | 71(13.1%) |0.364

g.e”'t"“””ary system 141 (18.9%) | 55(10.1%) | <0.001
iseases

Contagious disease presence - .

or suspected 1(0.1%) 67 (12.3%) | <0.001

Ot (inelerency, 298 (39.9%) | 165 (30.4%) | <0.001

hematology etc.) ’ ’ ’

Musculoskeletal ~ diseases (p=0.03), gastrointestinal diseases (p=0.03),

genitourinary system diseases (p<0.01). infectious diseases (p<0.01) and other
diseases (malignancy, hematology. etc.) (p<0.01) due to a statistically significant
difference was observed between the periods in transfusions, (chi-square test)
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Table 3. ES, FFP and TS usage status of patients according to
COVID-19 status during pandemic

COVID-19 n Mean*SD p
Negative 430 2.91+2.27

ES Suspect 47 3.51+2.69 0.046*
Positive 13 2.15%2.12
Negative 101 2.35+1.85

FFP Suspect 14 2.21+1.37 0.973
Positive 3 2.33+1.53
Negative 42 2.10+1.43

TS Suspect 14 2.64+2.41 0.362
Positive 2 1.00+0.00

When the COVID-19 groups of the patients followed up during the pandemic
period were examined in terms of the amount of ES use, it was found that
there was a statistically significant difference (p=0.046) between the periods
(Kruskal-Wallis test). TS was examined according to the COVID-19 conditions
of the patients treated during the pandemic period, there was a significant
difference (p=0.01) has been determined (Fisher’s Exact test). ES: Erythrocytes
suspensions, TS: Trombosit suspensions, FFP: Fresh frozen plasma, COVID-19:
Coronavirus disease-2019

Discussion

In our study, a decrease of 27.3% was observed in
the transfusions applied during the pandemic period
compared to the pre-pandemic period. Al-Riyami et al.
(5), evaluated the blood centers of 16 countries in the
Eastern Mediterranean Region, 75% of whom were
national blood relatives and observed a decrease in their
demand in most centers. Our study is compatible with the
literature in this respect. In general, while the number of
transfusions decreased during the pandemic period, it was
observed that there was a relative increase in the need for
transfusion in male patients as an interesting result of our
study.

In the study of Barriteau et al. (6), 41 (13.4%) of 305
COVID-19 patients hospitalized were transfused, of which:
33 (11.1%) red blood cells (RBC), 5 (1.6%) platelets
(PLTs) reported that 3 (1.0%) plasma transfusions were
performed. In our study, we found that ES transfusion
was used the most in COVID-19 patients, and then FFP
and TS were used. The proportional distribution of our
transfusions among blood products is consistent with this
study.

A study examined the distribution of blood groups
from community populations and patients with COVID-19
disease, and it was shown that blood group A was
associated with an increased risk of infection, while blood
type 0 was associated with low risk (7). Our study shows
that the blood product that should be supplied the most
before and during the pandemic period is the products
belonging to the A Rh (+) blood group and it is compatible
with the literature. As an interesting result in our study,
it was determined that although there are products
belonging to the A blood group, which we identify as the
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most common blood type and which we use the most in
general transfusions, in COVID-19 patients, blood products
belonging to the 0 blood group are mostly needed.

Another study examined the relationship of ABO
blood groups with COVID-19 disease and evaluated the
relationship between the presence of IgG anti-a and this
disease as a subgroup. As a result, analyzing the data in
this way strongly indicates that the presence of anti-A
antibodies, and more specifically 1gG anti-A, in serum
should be considered as a more important factor than
the blood type itself, relative to the relationship with
COVID-19. According to this result, there is a correlation
between COVID-19 sensitivity and ABO blood types (8). In
this context, transfusion process and blood/blood product
supply are also very important.

During the COVID-19 pandemic, the selection and
preparation of patients who require orthopedic surgery
are important and a certain standard has been tried to
be established in this regard. In our study, it is observed
that the transfusion rates of those performed due to
musculoskeletal system diseases during the pandemic
period decreased (9). We are of the opinion that the
reason for this lowness may be the limitations applied due
to the pandemic, the reduction of elective surgeries and
the reduction of traumas.

Xiao et al. (10) reported in their study that the SARS-
CoV-2 virus infects epithelial cells of the stomach, duodenum
and rectum. Gu J et al. (11), described COVID-19 disease,
increased transaminases, hypoproteinemia, and liver
damage caused by prolongation in prothrombin time in
their study. In our study, it was observed that transfusions
performed due to gastrointestinal diseases increased.
The reason for this is that, when epithelitis occurring in
the gastrointestinal system and accompanying bleeding
disorders come together, it may cause microgastrointestinal
hemorrhages in patients. Bleeding of stress ulcers caused
by psychological problems during the pandemic period
and the use of antiaggregant or anticoagulant drugs
during this period may be another reason.

While transfusions originating from the genitourinary
system, it regressed during the pandemic period. It was
thought that the reason for this situation was the fact
that more transfusions were used in elective operations
and the number of transfusions naturally decreased when
these operations were delayed.

Transfusions in infectious diseases have increased.
Hematological changes that occur in COVID-19 disease
have been reported to cause normal or slightly decreased
hemoglobin and thrombocyte values in most patients
(12,13). Here, of course, in most infectious diseases,
bleeding disorder is not observed, but in COVID-19
disease, required regulation is affected. In our study, 60
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patients with COVID-19 suspicious and positive patients
were treated with ES, 17 patients with FFP and 16 patients
with TS transfusion, and naturally, a statistically significant
difference was observed between the periods.

Daily routine transfusions are procedures that cover
blood losses due to surgery, trauma and oncological
reasons. 15% of erythrocyte transfusions are reserved
for hematology and oncology patients (14). In our study,
transfusions performed for other reasons decreased
during the pandemic period. It is thought that among the
reasons for this, routine transfusion patients do not want
to come to the hospital due to fear of getting sick, doctors
make the decision of transfusion more difficult, reduction
of elective surgeries, etc.

In studies conducted, immune plasma therapy appears
to be safe, clinically effective in COVID-19 patients, and
there are opinions that it reduces mortality (15,16). FFPs
included in the study were used in the usual indications
in bleeding diathesis, warfarin-related bleeding, prolonged
INR, liver failure, as a protein and nutrient source (in
albumin deficiency), vitamin K-dependent coagulation
factor deficiency, massive transfusion protocol and DIC
(17).

Although COVID-19 disease is a viral respiratory disease
that can cause the severe acute respiratory syndrome, it
may cause susceptibility to thrombotic disease in both
venous and arterial circulation, platelet activation disorder,
endothelial dysfunction and stasis due to excessive
inflammation in patients (18). Chen et al. (19), investigated
whether COVID-19 was associated with significant
thrombocytopenia in their study, and thrombocytopenia
was observed in 12% of their patients. Investigation of the
etiology of thrombocytopenia, clinical history, laboratory
values, complete blood count and peripheral smear
examination are essential components of the diagnostic
study, and physicians should be knowledgeable in the
appropriate selection and interpretation of these specific
tests. In our study, the rate of platelet use increased from
8.7% in the pre-pandemic period to 10.7% in the pandemic
period. The difference is not statistically significant, but
clinically, this increase, which is concurrent with COVID-19
disease, is significant. We do not yet know how much the
COVID-19 pandemic will affect the operation of blood
transfusion centers, but the literature should recommend
to be prepared (20,21).

Study Limitations

The limitations of the study are that it is a single
center study and the number of transfusions in COVID-19
patients is low because it was conducted at the beginning
of the pandemic process. In future studies, evaluation of
transfusions made only to COVID-19 patients can give
more information to science about the use of blood and
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blood products in the pandemic. Despite these limitations,
we showed in our study that there was a decrease in blood
transfusions, an increase in transfusions performed for
gastrointestinal reasons and that blood group O products
were used more in our hospital during the pandemic
period.

Conclusion

Clearly, the decrease in our transfusion rates can be
traced in our data results. Another reason for the decrease
in the number of transfusions may be that the decision
of transfusion becomes more difficult for physicians. In
these times when it is not known how long the pandemic
will last, more extensive and multi-center studies are
needed to use the blood center resources more efficiently.
In our study, the increase in transfusion performed in
infectious diseases can be considered as a natural result.
However, the increase in gastrointestinal system diseases
is a striking result. As an interesting result, we found that
we mostly use blood products belonging to the 0 blood
group in COVID-19 patients, although there are products
belonging to the A blood group that we identify as the
most common blood group and which we use the most
in general transfusions. It is very likely that the modern
world will encounter this and similar pandemics in the
future periods. We think that each region should evaluate
its own blood centers.
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