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Background: The adverse donor reaction (ADR) means the uncomfortable feeling felt by blood donors during the whole process of
blood donation, which can affect the blood donation behavior of blood donors. So, it is very necessary for blood centers to monitor and
prevent it.

Methods: Data about ADRs in Shenzhen Blood Center from January 2018 to December 2022 were collected, and correlation analysis
was conducted using SPSS 24.0 software.

Results: From January 2018 to December 2022, a total of 1265 ADRs occurred in 642,767 blood donations in Shenzhen Blood
Center, with an incidence of 0.20%. Most of the ADRs were mild and occurred during blood collections (>90%). The ADR rate of
young individuals aged 18-29 years old was the highest (p<0.0001). In addition, a higher ADR rate was observed in first-time blood
donors, whole blood donors, and blood donors who donated in the mobile sites (p<0.05).

Conclusion: The occurrence of ADRs is related to the sociodemographic factors of blood donors, including age, donation type,
donation history, and donation sites. Shenzhen Blood Centers should pay special attention to the process of blood donation among
young blood donors aged 18-29 years old, first-time blood donors, whole-blood donors, and blood donors who donate at mobile sites
to further reduce the occurrence of ADRs.
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Introduction

Blood donation is considered a simple and safe procedure. In general, blood donors do not experience adverse symptoms
and tolerate the donation process. Adverse reactions can occasionally occur when a donor donates whole blood or blood
components. Blood donors can feel uncomfortable, including dizziness, nausea, vomiting, even syncope, and incon-
tinence. The incidence of ADRs can lead to the termination of the donation procedure, even to reduce the return rates for
a subsequent donation among whole blood donors and apheresis donors.'? Reducing ADRs is detrimental to the retention
of blood donors and the provision of adequate blood supply. Therefore, it is very necessary to investigate the factors
affecting the occurrence of ADRs and eliminate or reduce these factors by preventive means.

The standard for Surveillance of complications Related to Blood Donation was published in 2008 by the International
Society of Blood Transfusion and the International Haemovigilance Network. It was revised in 2014 by the Alliance of
Blood Operators, the European Blood Alliance, and the Association for the Advancement of Blood and Biotherapies,
which provided the classification criteria of the ADRs.? Since then, many countries have begun to pay attention to the
ADRs.*

In 2017, the National Health and Family Planning Commission of the People’s Republic of China issued the
Guidelines on the Classification of Blood Donation Adverse Reaction (WS/T551-2017), which specified the classifica-
tion, severity assessment, and relevance of ADRs during blood donation. Blood centers in different regions of China have
started monitoring ADRs in accordance with national standards and reported their incidence and limited studies of ADRs

in China have been reported.’
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The purpose of this study was to investigate the incidence and associated factors of ADRs in Shenzhen of China. This
was fulfilled by observing ADRs in the process of blood collection and analyzing the characteristics of blood donors.

Methods

According to the guidelines for the classification of ADRs, we divided ADRs into three categories as follows. Mild
ADRs are characterized by pallor, sweating, anxiety, vertigo, yawning, nausea, etc. Moderate ADRs are characterized by
hypotension, vomiting, and transient loss of consciousness. Severe ADRs include syncope, convulsions, inconti-
nence, etc.

From January 2018 to December 2022, there were 642,767 data about donations in Shenzhen Blood Center were
recorded. When a blood donor experienced an ADR, the staff of Shenzhen Blood Center filled in the corresponding
position of the “Shenzhen Blood Donation Registration Form” and enters the details in the modern blood station
management information system (Tangshan Qiao Technology Co., Ltd, China).

SPSS 24.0 statistical software was used to analyze the data. The statistical data was shown as rate (%) and the Chi-
square test was used. p<0.05 was considered statistically significant.

Results

From January 2018 to December 2022, there were 642,767 donations from 269,120 first-time blood donors and 199,129
repeat blood donors in Shenzhen Blood Center, which consisted of 514,944 whole blood donations and 127,823 platelet
donations. Among these, 191,216 donations were collected from mobile blood donation sites and 451,471 donations were
collected from fixed blood donation sites. In Table 1, only 1265 number of ADRs experienced by blood donors was
recorded. The total rate of ADRs among first-time blood donors was higher than that of repeat blood donors, whole blood
donors than apheresis donors, male blood donors than female blood donors, young blood donors aged 18-29 years old
than the other three groups, and blood donors who donated at mobile sites than fixed sites (»<0.0001). Most of the ADRs
occurred during the process of blood collection in Figure 1.

In Figure 2, the highest number of donations was observed in 2022, but the highest rate of ADRs was observed in
2018. The increasing number of donations and the decreasing trend of the rate of total ADRs were observed, and there
was a significant difference in the rate of total ADRs between each year (p<0.05). Among 1265 ADRs, most of them
were mild ADRs, and the decreasing trend of mild ADRs was observed from 2018 to 2022 in Table 2 (p<0.05).

Regarding the sociodemographic aspects of blood donors in Table 3, the rate of ADRs among females and males
varied differently each year (p<0.01). The annual rate of females was higher than that of males, although the difference in
the rate of ADRs between males and females in 2020 was not statistically significant (p>0.05). From 2018 to 2022, the
ADR rate of males decreased significantly (p<0.001). As for the effect of age, the rate of ADRs among blood donors

Table | The Total Rate of ADRs Among Donors

Group Total ADRs The Rate of b p value
Number Number ADRs (%)
Whole blood 514,944 1245 0.24 266.587 <0.0001
Apheresis 127,823 20 0.02
First-time 269,120 1025 0.38 287917 <0.0001
Repeat 199,129 240 0.12
Mobile sites 191,296 489 0.26 47.972 <0.0001
Fixed sites 451,471 776 0.17
18-29 248,927 873 0.35 530.381 <0.0001
30-39 194,845 282 0.14
4049 140,060 83 0.06
50-65 58,935 27 0.05
Female 208,660 523 0.17 45.599 <0.0001
Male 434,107 742 0.25
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Figure | The proportion of ADRs during and after blood collection.
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Figure 2 The number of donations and the rate of total ADRs in Shenzhen from 2018 to 2022.
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aged 18-29 years old was highest compared to the other three groups (p<0.0001), and only the rate of ADRs among
blood donors aged 18-29 years old varied significantly differently each year (p<0.0001). In the group of blood donors
with different donation histories, the ADR rate among first-time blood donors was higher than that among repeat blood

donors each year (p<0.0001), and the decreasing trend of ADR rate was observed among first-time blood donors from

2018 to 2022 (p<0.0001).

In addition, the occurrence of ADRs was related to the donation sites and the type of blood donation. In Table 3, we
found that the incidence of ADRs in fixed blood donation sites was significantly lower than that in mobile blood donation
sites (»p<0.05), and the ADR rate in the mobile blood donation sites decreased year by year (p<0.05). As for the type of
blood donation, the rate of ADRs among whole blood donors was significantly higher than that in apheresis donors

Table 2 The Proportion of ADRs in Different Degrees

Group 2018 2019 2020 2021 2022 b p value
Mild 96.76% 95.93% 95.61% 93.36% 91.24% 9.964 0.042
Moderate 2.27% 2.96% 3.07% 3.73% 6.91% 8.869 0.063
Severe 0.97% 1.11% 1.32% 2.90% 1.84% 3.621 0.448
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Table 3 The Rate of ADRs Among Different Donors from 2018 to 2022

Group The Rate of ADRs (%) Ve p value
2018 2019 2020 2021 2022

Female 0.33 0.26 0.20 0.25 0.22 50.525 <0.0001
Male 0.25 0.20 0.17 0.14 0.12 16.292 0.003
Pa 6.880 4938 1.391 23811 18917

p value 0.009 0.026 0.238 <0.0001 <0.0001

18-29 0.48 0.38 0.31 0.32 0.28 428415 <0.0001
30-39 0.19 0.16 0.16 0.12 0.11 7.150 0.128
4049 0.06 0.08 0.05 0.05 0.07 2.882 0.578
50-65 0.09 0.04 0.06 0.02 0.04 7.320 0.120
Va 130.619 103.010 80.951 121.345 84.921

p value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Fixed 0.23 0.20 0.15 0.16 0.14 29.585 <0.0001
Moblie 0.38 0.28 0.25 0.22 0.18 10.801 0.029
Pa 17.810 5.177 14.057 5.730 4242

p value <0.0001 0.023 <0.0001 0.017 0.039

Whole blood 0.33 0.27 0.22 0.21 0.19 50.288 <0.0001
Apheresis 0.01 0 0.03 0.02 0.01 9.396 0.052
Pa 60.063 57.977 39.231 51.249 52.594

p value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

First 0.51 0.43 0.37 0.31 0.29 46.483 <0.0001
Repeat 0.13 0.09 0.09 0.15 0.14 12.083 0.016
Pa 82.704 86.760 72818 25.104 25.071

p value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

(»p<0.0001), and there was no significant difference in the rate of ADRs among apheresis donors in these five years
(p>0.05).

Discussion

Some blood donors may experience ADRs before, during, and after donating blood. In our study, we only found the
ADRs during and after donating blood, and most of these occurred during the process of blood collecting. In the process
of blood collection, the occurrence of ADRs will lead to the termination of blood collection, which is a huge loss for the
blood center, including the cost of consumables, labor, and blood donors. After blood collection, the occurrence of ADRs
will reduce the willingness of blood donors to donate blood again, which is unfavorable to the recruitment of blood
donors. Therefore, it is necessary to reduce the incidence of ADRs, especially for the severe ADRs.

The degree of ADRs is not consistent among different individuals. Although the majority of blood donors with ADRs
are characterized by mild symptoms, a few blood donors have serious ADRs. In our study, the rate of severe ADRs was
0.003%, which was lower than it was in French (0.15%).° Among the severe ADRs, we found that more than half of
severe ADRs (55%) occurred after blood donation, and 5 of them suffered a fall injury due to dizziness. Therefore, the
staff must introduce some information about the ADRs to blood donors, which may help blood donors take measures to
prevent and avoid unnecessary injury due to the ADRs. In addition, the duration of ADRs among most blood donors
(99.6%) who experienced ADRs was less than 10 minutes. So, the observation time after blood donation allows the staff
to take professional measures to deal with the ADRs, thereby avoiding the occurrence of moderate or even severe ADRs.

In several reports, the ADR is considered to be related to a variety of factors. Among these factors, the gender and the
age of blood donors are the most widely studied. The higher rates of ADRs were observed among young individuals
(aged 18-29 years old) in most countries, such as Bosnia and Herzegovina and Pakistan.”* In our study, blood donors
aged 18-29 years old are more likely to have ADRs, which is consistent with some research. In terms of gender, many
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studies have shown that female donors have a higher probability of ADRs.”'! But in our study, the rate of ADRs among
females is higher than among males except for 2020, which may be affected by COVID-19. Based on this, we can not
confirm that the ADRs in Shenzhen are related to gender. Compared to females, the incidence of ADRs in males
decreased significantly from 2018 to 2020 (p<0.01), and the decreasing rate of ADRs among males can facilitate the
retention of male blood donors.

In addition, the donation sites and donation type were also related to the occurrence of ADRs.'*!> Some researchers
reported that ADRs occur more often when donating blood in well-medicalized donation centers compared to mobile
donation sites.'*'> But in our study, we found that the ADRs occurred more often when donating blood in the mobile
sites compared to the fixed sites. It may be associated with the donation type of blood donors. In Shenzhen, apheresis
blood components can only be collected at fixed blood donation sites, while whole blood can be collected at mobile
donation sites. In our study, the blood donors in Shenzhen who donated whole blood were easier to have the ADRs than
apheresis donors, which is contrary to the conclusions of other researchers.'*' Tt could be for a variety of reasons. One
may be that the number of apheresis donors in our study is smaller than that of whole-blood donors. Another may be that
in Shenzhen Blood Center, all apheresis blood donors are repeat donors, but most of the whole blood donors are first-time
donors. Our results showed that the rate of ADRs among repeat blood donors was lower than that among first-time blood
donors in Shenzhen (0.12% vs 0.38%), which was also observed in other countries.'® Therefore, taking measures to
prevent the occurrence of ADRs in first-time blood donors may be one of the important ways to reduce the incidence of
ADREs.

As we all know, the rate of ADRs is different from one country to another. It may be related to sample size and
population differences. In Asia, India was the country with the most research done about ADRs. The latest report showed
that the overall ADR rate in India was 0.24%.'7 In our study, the overall ADR rate in Shenzhen of China was 0.20%,
which was lower than it was in India. The reason for the lower ADR rate in Shenzhen may be that the staff of Shenzhen
Blood Center is not sensitive to the ADRs, or the awareness of blood donors to the ADRs is insufficient, which leads to
the failure to register some ADRs. Therefore, the staff in Shenzhen Blood Center must know the performance of ADRs.
Then the staff should popularize the ADRs that may occur in the process of blood collection to blood donors so that the
ADRs can be reported to the staff promptly. In addition, the staff should timely register the occurrence of ADRs to avoid
loss of information.

In order to prevent the decrease of the ADR rate caused by the neglect of the staff and blood donors, Shenzhen Blood
Center has taken some measures. The application of a monitoring and warning system for ADRs can monitor the
situation of blood donors in the process of blood donation in real-time through the linkage with the intelligent blood
collection system. When it detects the ADRs of blood donors, it can immediately feedback on the situation to the staff, to
help the staff effectively record and deal with the ADRs.

In fact, Shenzhen Blood Center has been working to reduce the incidence of ADRs by improving services and
the environment for blood donation. It includes giving donors appropriate sugar water to drink before donating
blood. If the blood donor feels uncomfortable during the blood donation process, the staff will immediately stop
blood collection, and press acupoints to relieve the symptoms of the blood donor, as well as follow-up reports. As
for improving the environment, Shenzhen Blood Center completes the renovation or construction of a blood
donation site every year, which greatly optimizes the blood donation environment and improves the experience of

blood donors. Whether these measures are effective is worth further investigation.

Conclusion

In conclusion, from 2018 to 2022, the overall rate of ADRs was low in Shenzhen of China, and most of the ADRs were
mild and occurred during blood collections. Young individuals aged 18-29 years old, first-time blood donors, whole
blood donors, and blood donors in mobile donation sites were easier to have the ADRs. All the results indicate that
donating blood is a relatively safe process in Shenzhen. To further reduce the rate of ADRs in Shenzhen, Shenzhen Blood
Center should pay attention to the process of blood donation in the above individuals who are prone to ADRs.
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