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Abstract 
Since the end of 2019, severe acute respiratory syndrome coronavirus 2 (SARS- 
CoV-2) has continued to spread worldwide and has become a major global 
public health threat. SARS-CoV-2 has the characteristics of a long incubation 
period and asymptomatic infection, which are undoubtedly major challenges 
to blood transfusion safety. Although no research has suggested that there is a 
risk of SARS-CoV-2 transmission through blood transfusion, the safe use of 
clinical blood during the epidemic is a serious problem faced by blood collec-
tion and supply institutions. Herein, we elaborate on the management of blood 
collection and supply during the coronavirus disease 2019 (COVID-19) pan-
demic from aspects such as blood inventory management, clinical blood use, 
and reducing the risk of transmission of SARS-CoV-2 via blood transfusion. 
Blood service departments should adopt flexible policies to ensure that blood 
collection networks can meet clinical needs, while at the same time protecting 
staff and blood donors, maintaining blood safety, and reducing blood risks 
during the epidemic. 
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1. Introduction 

The global outbreak of the coronavirus disease 2019 (COVID-19) is an immense 
challenge to public health [1]. The severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) is mainly transmitted through respiratory tract fluids and 
physical contact, although there is also a possibility of aerosol transmission [2]. 
SARS-CoV-2 is the third coronavirus reported to cause severe pneumonia in 
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humans after the severe acute respiratory syndrome coronavirus (SARS-CoV) 
and Middle East respiratory syndrome coronavirus (MERS-CoV) [3] [4]. Ac-
cording to the current epidemiological investigations, SARS-CoV-2 has a longer 
incubation period and more asymptomatic infections than the other two coro-
naviruses; the mean incubation period is 6.4 days and ranges from 2.1 to 11.1 
days [5]. If volunteers donate blood during the incubation period, there is a risk 
of viral transmission to vulnerable patients, and this is undoubtedly a major 
challenge to current blood safety. One study reported that between 4% and 11% 
of all patients with COVID-19 (i.e., >30,000 patients) required intensive care 
unit (ICU) admission [6], with the most severely ill patients transferred to the 
ICU due to acute respiratory distress syndrome (ARDS) [7] [8]. Blood transfu-
sion is an important auxiliary treatment method in the treatment of critically ill 
patients [9] [10]. 

Blood has been in short supply during the COVID-19 epidemic. On the one 
hand, it is necessary to increase blood resources, but on the other hand, we need 
to ensure the safe supply of blood. Therefore, there are major challenges in cur-
rent blood collection and supply. Some recommendations for blood collection 
and supply management should be carefully discussed, including optimizing blood 
inventory and clinical blood management in some ways and reducing the risk of 
SARS-CoV-2 transmission through blood transfusion to ensure clinical blood 
safety. 

2. Blood Inventory Management under the COVID-19  
Epidemic  

In the face of a sudden epidemic, it is almost impossible to recruit a sufficient 
number of voluntary blood donors and collect enough blood over a month or 
even a few months. We are now facing important challenges in the management 
of blood inventories and the smooth running of clinical settings [11] [12] [13]. 
The blood transfusion departments of general hospitals should actively take 
measures to ensure emergency blood use by striving to alleviate the conflict be-
tween supply and demand through inventory dynamics and expiration early 
warning strategies, inventory advance, blood adjustment, and by strengthening 
communication between the blood station and clinic. These measures can maxim-
ize the effectiveness of blood resources, so emergency clinical requirements for 
blood can be met and more patients saved [14]. 

2.1. Establishing an Early Warning Mechanism for Blood  
Inventories 

Blood bank staff should strictly adhere to the guidelines for blood storage, veri-
fication and registration, and the use of blood inventory early warning systems. 
On the basis of blood type, blood is stored in different specialized equipment 
and clearly marked for identification. Regular blood stock-checking is essential 
to ensure that the physical items are consistent with the inventory information 
and that the inventory level meets the 7-day usage rule. If inventory levels are 
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abnormal, graded alerts of different colors will appear on a digital database, and 
the blood bank manager can set the early warning levels for the blood validity 
period. To coordinate supplies, various hospitals can establish networks, dy-
namic monitoring systems, and mutual deployment programs. The blood trans-
fusion information system provides early warnings that blood is due to expire 
within one week and releases those blood products to reduce wastage. To ensure 
that there is an adequate emergency blood supply, the blood transfusion de-
partment should continuously issue blood inventory warnings on the hospital 
intranet in conjunction with the medical office to ensure that patients with acute 
and critical illness have the blood they require. 

2.2. Establishing a Blood Inventory Management Mechanism 

It is highly beneficial if blood transfusion doctors can order and retrieve blood 
on the same day. In cases of pregnant women and emergency and critically ill 
patients, clinicians should order blood urgently and retrieve it in a timely man-
ner, and the inventory should be updated. There should be regular updates to 
the blood transfusion information system, the implementation of information 
and blood supply sharing among various hospitals, and the real-time identifica-
tion of blood close to the expiration date. Because we need to ensure blood safe-
ty, the blood transfusion departments of several hospitals within the jurisdiction 
may exchange blood after reporting to the blood center which records the ex-
change. We should aim to establish real-time dynamic adjustments in invento-
ries among hospitals and blood centers; establish a joint mechanism for emer-
gency blood use in an epidemic situation; and keep excellent records of the time, 
variety, and quantity of blood allocation in blood centers. 

2.3. Paying Attention to the Timing of Blood Distribution 

After receiving a blood transfusion application, the blood transfusion depart-
ment should supply blood in the order of critically ill, emergency, and routinely 
stable patients, and elective surgery and chronic anemia patients. Such strategic 
blood distribution can reduce the peak blood consumption period, avoid medi-
cal accidents owing to insufficient blood sources, avoid the queuing and gather-
ing of blood collection personnel, and reduce the probability of cross-infection. 
At the same time, we should thoroughly publicize the need for blood donations, 
mobilize blood donation banks, and promote blood fee reductions and exemp-
tions [15]. 

3. Blood Transfusion Services during the Epidemic 

In the face of severe shortages of blood stocks and the inability to recruit blood 
donors normally during a severe epidemic, guaranteeing blood supplies for 
emergency operations and for patients with acute hemorrhaging is an urgent 
problem for the blood transfusion department [16]. To ensure the normal pro- 
gress of clinical work, the following suggestions are made. 1) For patients un-
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dergoing elective surgery, blood transfusion physicians should conduct a com-
prehensive assessment of the patient’s general condition, tolerable blood loss, 
and estimated blood volume, and the inventory of the corresponding blood type, 
and provide appropriate blood preparation plans and admission recommenda-
tions. 2) For patients undergoing elective surgery, hospitals should consider car-
rying out autologous blood storage work to minimize the use of allogeneic blood 
[17]. 3) Blood transfusion doctors should strictly implement the consultation 
system and use blood in strict accordance with the norms of blood transfusion 
indications. 4) Blood transfusion doctors and clinicians need to jointly formulate 
individualized blood-use plans to avoid clinically empirical blood use and reduce 
wastage of blood resources. 

4. Reducing the Risk of SARS-CoV-2 Transmission through  
Blood Transfusion to Ensure Clinical Blood Safety 

Blood transfusion is an important part of clinical treatment. During an epidem-
ic, it is necessary to ensure blood collection and blood safety to ensure the smooth 
progression of patient treatment [18]. On January 31, 2020, the American Asso-
ciation of Blood Banks (AABB) issued recommendations on the impact of SARS- 
CoV-2 on blood safety. So far, there has been no report of SARS-CoV-2 being 
transmitted through blood or other human bodily fluids or tissue, and the same 
is true for the other two coronaviruses (SARS-CoV and MERS-CoV) that have 
emerged in the past two decades [19] [20] [21]. Because there are currently no 
relevant data or blood transfusion infection cases that suggest that SARS-CoV-2 
transmission is a risk of transfusion, the Food and Drug Administration (FDA) 
and the Center for Disease Control and Prevention have not yet published rec-
ommendations for blood collection and supply institutions. However, in response 
to public concerns about blood supply and safety, blood collection and supply 
institutions can take voluntary preventive measures. 

4.1. Excluding High-Risk Blood Donors 

As a preventive measure, blood collection and supply institutions could establish 
health consultation and notification systems for blood donors during the epi-
demic in addition to regular blood donation consultation. To determine whether 
a volunteer is eligible for blood donation, the staff need to routinely disinfect the 
donors’ hands and skin around the area used to draw blood, check their body 
temperature, and arrange for the responsible physician to conduct detailed in-
quiries into their history of recent travel and residence in the affected area, con-
tact with infected persons, and whether they have related symptoms, such as 
fever and fatigue. On the basis of the existing information, the FDA recom-
mends that blood donors with a history of infection or contact with infected 
people should defer blood donation for at least 28 days. Donors who are diag-
nosed after the blood donation must promptly report to the blood collection and 
supply unit and clinic. The donor should take immediate isolation measures, and 
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the donated blood should be discarded. In addition, the risk of blood-borne epi-
demics should be monitored in real-time, and new key recommendations should 
be implemented in a timely manner to ensure the safe supply of blood. 

4.2. Self-Protection of Staff 

Asymptomatic virus carriers and patients with pre-acute infections may become 
transmission vectors [22]. During epidemic prevention and control periods, the 
staff of blood collection and supply units face potential risks during routine 
blood collection and laboratory testing [23], and they should screen blood do-
nors strictly while adopting first-level biological safety protection measures (med-
ical surgical masks, medical protective caps, overalls, gloves), wear goggles when 
collecting blood, and carry out strict hand hygiene practice and disinfection of 
the blood collection environment. For those wards dealing with apheresis treat-
ment, first-level bio-safety protection is adopted in general wards, and second- 
level bio-safety protection is required in isolation wards and infected wards. 
General specimen-testing laboratory personnel should adopt first-level biosafety 
protection, and second-level biosafety protection is required when handling in-
fected specimens. In addition to respiratory transmission, aerosol transmission 
may also be a mode of SARS-CoV-2 transmission [24]. Processing the blood sam-
ples of COVID-19 patients is likely to produce large quantities of aerosols, espe-
cially when a centrifuge is running at high speed, posing a potential threat to la-
boratory personnel. Therefore, it is recommended that a decap centrifuge is used 
when testing confirmed or suspected specimens, and it is good practice to use a 
biological safety cabinet for specimen manipulation and processing. The air is 
drawn out of biological safety cabinets, so that the cabinet is under negative pres-
sure [25]. Air enters the cabinet after passing through an air filter, which can 
protect the specimens in the operation area from pollution, and operators from 
exposure to aerosols when handling infectious specimens. 

4.3. Reducing Pathogens in the Blood 

The AABB’s recommendations on the impact of SARS-CoV-2 on blood safety 
state that if there is evidence that SARS-CoV-2 has a risk of transmission through 
blood transfusion, reducing pathogens may be another option to ensure blood 
safety. Pathogen reduction technology (PRT) can be used when working with 
platelets and plasma but not red blood cells. PRT has been proven to effectively 
resist SARS-CoV when applied to platelets and plasma [26]. Riboflavin-based 
and ultraviolet light-based photochemical treatments can effectively reduce the 
titer of MERS-CoV virus in human plasma to below the detection limit; there-
fore, this treatment method can reduce the risk of MERS-CoV virus transmis-
sion through blood transfusion [27]. Whether PRT, riboflavin, and ultraviolet 
photochemical methods are effective for controlling SARS-CoV-2 remains to be 
further studied. No detectable antibodies are formed in the patient’s body during 
the acute phase of viral infection, thus serological testing is not effective for 
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SARS-CoV-2 infection screening. Nucleic acid testing (NAT) for SARS-CoV-2 
can minimize the risk of transmission through blood transfusion and guarantee 
the safety of the blood from the point of source. However, there have been few 
studies on the applicability and effectiveness of NAT as a screening test for 
asymptomatic blood donors, and the cost of NAT is very high. For example, 
more than 4,000,000 donation NATs were conducted to check for ZIKA virus in 
certain areas of the USA, at a cost of 5.3 million US dollars, and eight cases in 
total were reactive [28]. At present, many blood stations in China, including 
those in Jinan City, Yuxi City, Xiangyang City, and Chenzhou City, are detecting 
SARS-CoV-2 nucleic acids in the blood of donors. Until now, all NAT results 
from blood collection and supply institutions have been negative, and no posi-
tive cases have emerged. It is still unknown if SARS-CoV-2 or similar coronavi-
ruses can be transmitted by blood transfusion, and the screening of blood do-
nors is currently very strict, which has further reduced the theoretical risk of vi-
rus transmission through blood transfusion. Therefore, it remains to be explored 
if introducing NAT or PRT for blood screening of blood donors is necessary. 

5. Conclusion 

At the time of writing, SARS-CoV-2 continues to spread globally. After active 
classification studies, scientists have a preliminary understanding of SARS-CoV-2, 
but its epidemiology needs further in-depth exploration. In the face of sudden 
epidemics, blood service departments should adopt flexible policies and actively 
prepare emergency plans to ensure that blood collection networks can meet clini-
cal needs, while at the same time protecting staff and blood donors, maintaining 
blood safety, and reducing blood risks during the epidemic. Given that the cur-
rent impact of SARS-CoV-2 on blood safety is theoretical, blood collection and 
supply institutions need to periodically reassess donor risks and preventive ex-
clusion strategies as the epidemic progresses. In the case of widespread epidem-
ics, shortage of blood products due to the reduction of donors in each region is a 
huge challenge. Therefore, blood collection and supply institutions should con-
sider the risks of blood supply shortages as soon as possible. 
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