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Background: The coronavirus disease 2019  (COVID‑19) pandemic affected blood 
supplies globally. Mobile blood drive campaigns halted, and voluntary blood 
donations reduced, challenging available blood supplies. Furthermore, fears of virus 
transmission led to deferrals of elective surgeries and non‑urgent clinical procedures 
with noticeable declines in blood donations and transfusions. Aims: We aimed to 
assess the effect of the COVID‑19 pandemic on the number of blood donations 
and transfusions across the country by blood product type across various hospital 
departments. Materials and Methods: A  retrospective descriptive study was 
conducted to determine the impact of the COVID‑19 pandemic on blood services 
in 34 tertiary hospitals in Nigeria, comparing January to July 2019 (pre‑COVID‑19) 
to January to July 2020  (peri‑COVID‑19). Data were collected from the country’s 
web‑based software District Health Information System, Version  2  (DHIS2). 
Results: A  17.1% decline in numbers of blood donations was observed over the 
study period, especially in April 2020 (44.3%), a 21.7% decline in numbers of blood 
transfusions, especially in April 2020  (44.3%). The largest declines in transfusion 
were noted in surgery department for fresh frozen plasma (80.1%) [p = 0.012] and 
accident and emergency department transfusion of platelets  (78.3%)  [p  =  0.005]. 
The least decline of statistical significance was observed in internal medicine 
transfusions of whole blood  (19.6%)  [p  =  0.011]. Conclusions: The COVID‑19 
pandemic significantly affected the numbers of blood donations and transfusions 
in Nigeria. Strengthening blood services to provide various blood components and 
secure safe blood supplies during public health emergencies is therefore critical.
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Introduction

Coronavirus disease 2019  (COVID‑19) is a highly 
transmissible respiratory illness caused by a new 

strain of coronavirus which was first reported by the 
World Health Organization (WHO) in December 2019.[1] 
Infected people may be asymptomatic, while others may 
develop symptoms, including fever, cough, shortness of 
breath, sore throat, and a loss of sense of taste or smell. 
The infection may lead to severe breathing difficulties, 
leading to hospitalization, admission to intensive care or 
death.[2]

Following the outbreak report from Wuhan, China, 
the virus rapidly spread to other countries, and many 
national governments across the world put in place 
lockdown measures as a strategy to limit its spread. 
Severe restrictions on individual movements affected 
many aspects of life including voluntary blood donation, 
thus leading to a sizeable decrease in the number of 
blood donors.[3] This generated anxiety globally on 
the availability of blood for transfusion, especially in 
African countries that were already challenged by low 
rates of voluntary blood donation.[4,5]

After the report of Nigeria’s first COVID‑19  case on 
February 27, 2020, the Nigerian Presidential Task 
Force against COVID‑19 mandated lockdowns and 
physical distancing measures including restrictions of 
mass gatherings from 30  March 2020. This led to the 
cessation of voluntary blood donation drives across the 
country. Early in the pandemic, the Pan American Health 
Organization had warned of impending shortages in safe 
blood supplies due to reduced numbers of voluntary 
blood donors in response to COVID‑19 preventive 
measures.[6,7]

Nigeria is currently one of five countries in the world 
where a woman is most likely to die from causes related 
to pregnancy and childbirth, and nearly a quarter of 
these deaths are due to hemorrhage.[8‑10] Additionally, 
the country has the highest burden of sickle cell disease 
in the world with about 70–90% of affected children 
dying before the age of five.[11] For these reasons and 
others such as malaria, cancer, trauma from road traffic 
accidents, conflict, insurgency and various surgical 
needs, available and sustainable supplies of safe blood 
and blood products are critical to saving lives, regardless 
of the COVID‑19 pandemic. Blood shortages would 
therefore jeopardize the lives of many leading to deaths 
and needless suffering.

Blood transfusion services in Nigeria are coordinated and 
regulated by the National Blood Service Commission 
(NBSC), with blood collection activities decentralized 
among both public and private blood centers spread 

across the country and hospital‑based blood bank 
facilities. Component separation is carried out in select 
public and private blood establishments.

This study thus aimed to assess the effect of the 
COVID‑19 pandemic on the number of blood donations 
and transfusions across tertiary hospitals in Nigeria, 
disaggregated by blood product type across different 
departments. This was done to generate evidence and 
recommendations for effective planning, motivation of 
safe voluntary donation, and optimal management of 
blood supplies to avoid blood shortages, recognizing that 
infection prevention measures could create enormous 
gaps in safe blood supplies. This research would 
prove useful in the present pandemic, and during other 
potentially similar public health emergencies in future.

Materials and Methods
Study design, period, and settings
We conducted a retrospective analysis of routinely 
collected hospital blood services data in Nigeria, 
performed to determine the impact of the COVID‑19 
pandemic on blood services in 34 tertiary hospitals 
across the country which had complete blood safety 
data entries on the District Health Information System, 
Version 2 (DHIS2), comparing the months of January to 
July 2019  (pre‑COVID‑19) to the months of January to 
July 2020 (peri‑COVID‑19).

Nigeria is administratively divided into 36 states 
plus the Federal Capital Territory  (FCT), which are 
zoned across six geopolitical areas: South‑South; 
South‑West; South‑East; North‑East; North‑West, and 
North‑Central. During the peri‑COVID‑19 study period, 
36 states including the FCT had reported confirmed 
COVID‑19 cases, and national lockdown measures were 
in place.

Thirty‑four tertiary hospitals were involved in this 
study, cutting across the country’s six geo‑political 
zones  [Figure  1]. With a cumulative bedspace of 
15,311  (ranging from 100 to 910 beds), each of the 
hospitals provides blood services to their respective 
states and regionally, for both urban‑based patients 
and those referred from rural settings in addition to 
undergraduate and postgraduate medical training.

Ethical approval
Ethical approval for this study was obtained from the 
NBSC Research Ethics Committee. The investigation 
was not considered to be research on human subjects. 
Therefore, individual consent from blood donors and 
recipients was not sought, as personal individual data 
was not used in this study, only global data from 
routinely recorded departmental registers.
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Data source and collection
The District Health Information System, 
Version  2  (DHIS2), is a real‑time web‑based software 
on the platform for the National Health Management 
Information System that has been in use since 2010. In 
2018, NBSC with support from WHO Nigeria Country 
Office adopted and customized DHIS2 as its primary 
digital platform for collecting blood services data 
from hospitals across the country. All data generated 
through DHIS2 is owned by the Federal Ministry of 
Health, processed, and stored in a central server at the 
headquarters in Abuja, Nigeria.

Blood donation and transfusion data from the hospitals 
were retrieved from DHIS2, where hospital data on 
blood services have been routinely collected since 2019. 
Data tabulated on a spreadsheet included number of 
blood donations, number of whole blood transfusions, 
number of red blood cell  (RBC) transfusions, number 
of fresh frozen plasma transfusions, and number of 
platelet transfusions across the following hospital 
departments  –  accident and emergency, obstetrics and 
gynecology, pediatrics, surgery, and internal medicine.

Data analysis
Hospital data on blood donations and transfusions by 
department were organized, reviewed, and analyzed 
using Microsoft Excel and Statistical Package for Social 
Sciences  (SPSS) version  25, IBM Armonk, New  York, 
USA. The Shapiro–Wilk test of normality was used 
to determine the distribution of data, and correlation 
analysis done to ascertain the relationship between 2019 
data and 2020 data. The P  values were generated from 
t‑test analysis, and a P  value of  <  0.05 was considered 
statistically significant.

Results
The District Health Information System, 
Version  2  (DHIS2) routinely captures information on 
blood donations and transfusions in several tertiary 
hospitals in Nigeria. A  total of 69,287 blood units 
were donated in the months of January to July of 
2020, compared to 83,570 units donated in the same 
period in 2019, signifying a decline of approximately 
17.1%. Out of these, 5,564 blood units were 
donated by voluntary unpaid blood donors in 2020 

Figure 1: Distribution of the 34 tertiary hospitals in Nigeria according to geopolitical zone
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compared to 6,269 blood units in 2019  [Table  1] 
and  [Figure  2]. For family replacement donations, 
63,723 blood donations were given in the 2020 study 
period, compared to 77,301 donations in 2019. In the 
month of April 2020, the number of blood donations 
was 6,630 compared to 11,748 in April 2019, thus 
accounting for a 44.3% drop in blood donations across 

the studied hospitals. All blood donations took place 
in the hospital blood banks. The mean  (± standard 
deviation) number of blood units donated at tertiary 
hospitals in the months of January to July 2019 before 
COVID‑19 was 11,939  ±  399 units per month while 
the mean  (± standard deviation) number of blood 
units collected over the same period in 2020 was 
9,898 ± 1,703 units per month. This 17.1% decrease in 
total blood donations was statistically significant with 
P = 0.032 [Table 1] and [Figure 3].

All donated blood units were screened and processed 
before release to various hospital departments for 
transfusion. The month of April 2020 was the most 
affected with a 44.3% decline in blood transfusions 
compared to 2019 with only 7,410 whole blood 
transfusions compared to 12,666 in April 2019  [Table 2]. 
The mean  (± standard deviation) amount of blood 
transfused in the months of January to July 2019 before 
COVID‑19 was 14,344 ± 790 units per month, while the 
mean (± standard deviation) amount of blood transfused in 
January to July 2020 was 11235 ± 1985 units per month. 
This 21.7% decrease in blood transfusion, was statistically 
significant at P = 0.021 [Table 2] and [Figure 3].

In the departments of obstetrics and gynecology, a 53.5% 
decline was observed in the transfusion of platelets 
over the study period  (p  =  0.041). For the pediatrics 
departments, declines ranged from 6.9% to 22.0%, but 
were not found to be statistically significant. Internal 
medicine departments reported declines of up to 48.1% 
in red cell transfusions (p = 0.014).

Table 1: Total number of blood donations in January to 
July 2019 and 2020

Total number of blood donations
2019 2020 Effect (% change)

January 11586 11222 ‑3%
February 11531 10070 ‑12.7%
March 11499 9714 ‑15.5%
April 12499 6962 ‑44.3%
May 12210 8972 ‑26.5%
June 12038 12370 2.8%
July 12207 9977 ‑18.3%
Total 83570 69287 ‑17.1%
t‑test statistic 2.786
P 0.032*
*significant at P<0.05   

Table 2: Number of blood transfusions in January to 
July 2019 and 2020

Total number of blood transfusions
 2019 2020 Effect (% change)
January 13917 13872 ‑0.3%
February 13297 12763 ‑4.0%
March 13818 12870 ‑6.9%
April 15607 8699 ‑44.3%
May 15048 10021 ‑33.4%
June 14142 9296 ‑34.3%
July 14582 11126 ‑23.7%
Total 100411 78647 ‑21.7%
t‑test statistic 3.111
P 0.021*
*significant at P<0.05   

Figure 3: Effect of COVID-19 (percentage change) on numbers of blood 
donations and transfusions according to month in 34 tertiary hospitals 
in Nigeria
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Figure  2: Effect of COVID-19 on voluntary non-remunerated blood 
donations (VNRD) in 34 tertiary hospitals in Nigeria
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The highest declines in blood transfusions for the 
entire study period by hospital department and 
blood product were observed in surgery department 
transfusions of fresh frozen plasma  (80.1%)  (p = 0.012) 
and accident and emergency department transfusions 
of platelets  (78.3%)  (p  =  0.005). The least decline 
was observed in surgery department platelet 
transfusions  (2.7%), although this finding was not 
statistically significant. Increased transfusions of red 
cells over the study period were however observed 
in obstetrics and gynecology departments  (23%). 
However, this increase was not found to be statistically 
significant [Table 3]. Data on numbers of different types 
of blood donations, and blood products transfused over 
the study period are provided in Supplementary Tables 
1 and 2.  

Discussion
Over the years, many lower‑  and middle‑income 
countries  (LMICs) especially in Africa have been 
challenged by an insufficiency of safely screened blood 

to meet country needs, and Nigeria has not been an 
exception.[5,12,13] The COVID‑19 pandemic, coupled with 
the government‑led preventive measures that curtailed 
movements and mass gatherings therefore threatened 
already strained blood supplies.[6,14]

Blood and blood components are critical aspects of 
emergency preparedness, with limitations to how long 
they can be kept viable in storage, varying from as high 
as 42 days (RBCs), to as little as five days (platelets).[15,16] 
Frequent maintenance of stocks of safe blood supplies is 
therefore vital to ensuring the availability of blood for 
transfusion even during pandemics.

In this study, blood donations and blood transfusions 
were analyzed across 34 tertiary hospitals in Nigeria over 
the months of January to July 2019 and compared to the 
same period in 2020. In 2019, the blood units donated 
were collected in hospital blood banks and during 
voluntary blood donor campaigns. Increased sensitization 
and campaigns for voluntary blood donations led to 
an increase in numbers of voluntary blood donors 

Table 3: Effect of COVID‑19 on blood transfusions by hospital department
Blood product transfused 2019 2020 % change Correlation (r) P
Obstetrics and Gynecology

Whole blood 22144 17057 ‑23.0 ‑0.383 0.008*
Red cells 1164 1433 23.1 ‑0.736 0.634
Platelets 294 72 ‑75.5 ‑0.299 0.103
Fresh frozen plasma 187 87 ‑53.5 0.042 0.041*

Pediatrics
Whole blood 10936 9388 ‑14.2 0.709 0.147
Red cells 2108 1644 ‑22.0 ‑0.676 0.392
Platelets 515 479 ‑6.9 0.778 0.822
Fresh frozen plasma 118 95 ‑19.5 ‑0.355 0.622

General Surgery
Whole blood 14886 11191 ‑24.8 ‑0.411 0.012*
Red cells 1418 1183 ‑16.6 ‑0.790 0.695
Platelets 147 143 ‑2.7 ‑0.566 0.968
Fresh frozen plasma 433 86 ‑80.1 ‑0.428 0.012*

Accident and Emergency
Whole blood 16787 14525 ‑13.5 ‑0.533 0.077
Red cells 3440 2323 ‑32.5 ‑0.227 0.009*
Platelets 304 66 ‑78.3 0.426 0.005*
Fresh frozen plasma 238 94 ‑60.5 0.353 0.051

Internal Medicine
Whole blood 9609 7730 ‑19.6 ‑0.108 0.011*
Red cells 3203 1662 ‑48.1 0.875 0.014*
Platelets 757 454 ‑40.0 ‑0.690 0.299
Fresh frozen plasma 248 105 ‑57.7 ‑0.108 0.149

Other Departments#

Whole blood 8226 792 ‑21.5 ‑0.571 0.123
Red cells 1713 679 ‑60.4 0.349 0.007*
Platelets 1051 1105 5.1 ‑0.593 0.873
Fresh frozen plasma 485 591 21.9 0.049 0.324

*‑significant at P<0.05 #Other departments – Anesthesia, Ophthalmology, Orthopedics, Otorhinolaryngology
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observed in January and February 2020 compared to 
2019. However, between April and July 2020, all blood 
units collected were in only hospital blood banks due 
to COVID‑19 restrictions and cancellations of blood 
drives. A  44.3% decline in blood donations at the peak 
of the pandemic in Nigeria is less than that reported 
from China, where only one‑third of pre‑COVID‑19 
blood donations were collected.[17] However, our finding 
is closer to that reported from Saudi Arabia (39.5%), but 
substantially more than recorded in Iran  (29.5%).[18,19] 
Similarly to Saudi Arabia, strategies such as phone 
calls directly to registered blood donors may have been 
responsible for closing blood donation gaps.

A majority of the donors recorded were family 
replacement donors  (FRDs), accounting for 92% of 
hospital blood donations in both 2019 and 2020. This 
finding correlates with reports from Egypt and India 
which revealed FRDs to be 87% and 45% of blood 
donors, respectively.[20,21] However, our study finding is 
worrisome given evidence that places FRDs to be more 
likely infected with transfusion‑transmissible infections 
than voluntary non‑remunerated donors.[20,22] Several 
Nigerian studies also corroborate this huge gap between 
FRDs and VNRDs in the country.[23‑26]

The months of April and May 2020 were hit the 
hardest following national lockdowns announced by 
the government on the March 30, 2020 with substantial 
reductions in numbers of blood donations. These declines 
were more marked in voluntary blood donations than 
family replacement donations. It is likely that FRDs are 
motivated to donate for known relatives in need of blood, 
and thus proceeded to do so despite the fears of the 
COVID‑19 pandemic and lockdown measures in place. 
Another perspective worth considering is the fact that 
in limited‑resource environments, many families call on 
commercial blood donors who make themselves available 
to donate blood as “family replacement donors”.[21,27] The 
economic fall‑out of COVID‑19 preventive measures, 
which disproportionately affected informal sector workers 
may have also increased the tendency toward paid blood 
donations in the guise of FRD.

Typically, in the New Year, there are observed declines 
in hospital admissions as families return from Christmas 
and New Year celebrations. These are observed in the 
reduced numbers of transfusions in January–February 
2020 even before Nigeria reported its first case of 
COVID‑19. Subsequent peri‑COVID‑19 declines in 
blood transfusion observed were due to reduced demand 
owing to closures of outpatient departments, less patient 
admissions, and suspension of elective surgeries, similar  
strategies employed in various countries like India.[28] 
These helped hospitals cope with the reduced numbers 

of blood donations, and not having to turn away patients 
due to blood unavailability. Early in 2020, improved 
apheresis availability led to increases in numbers of 
red cells and platelets transfusions. These however 
declined with the pandemic. Overall, the impact of 
the pandemic on blood transfusions was minimal, as 
all available blood units donated were processed and 
made available for departmental use, limiting blood 
units on reserve. This differs from reports from Italy, 
however, where hospital blood strategic reserves 
remained untouched for emergency purposes.[29] The 
impact of the pandemic on blood services in obstetrics 
and gynecology is significant, considering Nigeria’s 
high maternal death rates.[8] As antenatal care services 
were shut down in many hospitals, more incidences of 
bleeding are likely to have occurred with patients in the 
communities who were unable to access maternal care 
services over the period.[8‑10] The minimal impact of the 
pandemic on pediatric blood services emphasizes the 
emergency nature of pediatric transfusions in conditions 
such as malaria and sickle cell disease; especially 
as emergency services continued uninterrupted over 
the period. Whereas numbers of family replacement 
blood donations increased in June 2020, likely due to 
campaigns surrounding the World Blood Donor Day 
celebrations, the numbers of voluntary blood donations 
and transfusions remained reduced. This calls for an 
exploration of the nature and design of such campaigns 
to better target voluntary blood donors.

Findings from this study clearly reveal that the 
COVID‑19 pandemic negatively affected the numbers 
of blood donations and blood transfusions in Nigerian 
hospitals. This is in consonance with past outbreaks 
of other coronaviruses.[30‑33] As the current COVID‑19 
pandemic rages on, and infectious diseases outbreaks 
are predicted to be frequent occurrences in the future,[34] 
it is vital that adequate planning and implementation 
of strategies to strengthen national blood supplies are 
prioritized to meet country needs.[35]

Lessons from past infectious disease outbreaks 
illustrate the need for innovation in maintaining stable 
and adequate blood supplies. Collaborations between 
hospitals, state, regional, and national blood transfusion 
centers would enhance safe blood mobilization during 
emergencies. Furthermore, collation and regular 
monitoring of data on regional and local blood needs and 
available supplies including protocols for needs‑based 
distribution of safe blood between regions and facilities 
are expedient. In addition, increasing voluntary blood 
donations through public sensitization, setting up 
appointment systems, and safely holding small blood 
drives in donors’ communities are also necessary.[18,29,30]
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Finally, optimizing available blood supplies would 
necessitate adherence to guidelines on appropriate 
clinical use of blood. Blood conservation methods such 
as patient blood management; and the deferment of 
elective and non‑urgent surgeries must be deployed to 
make special provision for emergency conditions.[18,31,36]

Conclusions
This study revealed the negative impact of the COVID‑19 
pandemic on blood donations and transfusions in 
Nigeria, largely evident in the numbers of voluntary 
blood donations and blood transfusions in departments 
of surgery, trauma and in obstetrics and gynecology. The 
overall effect was that despite the repressive effect of the 
pandemic on demand and supply, the demand was still 
less than the available supply of blood and its products. 
The prevalent phobia of presenting to the hospitals 
and being infected with COVID‑19 could have been 
responsible for this.

To mitigate the effects of pandemics, blood services need 
to be strengthened, and blood supply shortages efficiently 
managed. This can be achieved by implementing public 
enlightenment strategies to motivate regular voluntary 
blood donations while ensuring donor and staff safety. 
We also recommend the enhancement of communication 
and collaborations with blood transfusion centers and 
developing protocols to ensure continuity of operations 
and ease of distribution of safe blood and blood products 
to facilities based on need.
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