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Abstract

Background: National Blood Collection and Utilization Surveys (NBCUS) have reported
decreases in U.S. blood collections and transfusions since 2008. The declines began to stabilize in
2015-2017, with a subsequent increase in transfusions in 2019. Data from the 2021 NBCUS were
analyzed to understand the current dynamics of blood collection and use in the United States.

Methods: In March 2022, all community-based (53) and hospital-based (83) blood collection
centers, a randomly selected 40% of transfusing hospitals performing 100-999 annual inpatient
surgeries, and all transfusing hospitals performing =1000 annual inpatient surgeries were sent a
2021 NBCUS survey to ascertain blood collection and transfusion data. Responses were compiled,
and national estimates were calculated for the number of units of blood and blood components
collected, distributed, transfused, and outdated in 2021. Weighting and imputation were applied to
account for non-responses and missing data, respectively.

Results: Survey response rates were 92.5% (49/53) for community-based blood centers, 74.7%
(62/83) for hospital-based blood centers, and 76.3% (2102/2754) for transfusing hospitals.
Overall, 11,784,000 (95% confidence interval [CI], 11,392,000-12,177,000) whole blood and
apheresis red blood cell (RBC) units were collected in 2021, a 1.7% increase from 2019;
10,764,000 (95% Cl, 10,357,000-11,171,000) whole blood-derived and apheresis RBC units were
transfused, a 0.8% decrease. Total platelet units distributed increased by 0.8%; platelet units
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transfused decreased by 3.0%; plasma units distributed increased by 16.2%; and plasma units
transfused increased by 1.4%.

Discussion: The 2021 NBCUS findings demonstrate a stabilization in U.S. blood collections
and transfusions, suggesting a plateau has been reached for both.
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1| INTRODUCTION

Although the percentage of hospitalized patients who receive a red blood cell (RBC)
transfusion in the United States has decreased since 2014, blood transfusion remains one
of the most commonly performed hospital procedures.! As of 2018, an estimated 3.8% of
hospitalizations in the United States included an RBC transfusion.! National surveys of
U.S. blood collection centers and transfusing facilities have been conducted intermittently
since 1971 to understand national trends in blood collection and use and whether the
national blood supply is adequately meeting the demand for blood. Since 2013, the Centers
for Disease Control and Prevention (CDC) and the Office of the Assistant Secretary for
Health (OASH) have administered the National Blood Collection and Utilization Survey
(NBCUS), which has been the main source of data on blood collection and use in the United
States since it was launched in 1997.2-5 NBCUS continues to be an important source of
generalizable and nationally representative data on blood collection and use.

Results from NBCUS have highlighted decreasing trends in blood and blood component
collections and transfusions in the United States since 2008.2-° These declines in blood
collection and use are likely due to several factors, including evidence-based updates

to transfusion guidelines that recommend a more restrictive transfusion threshold, at a
lower hemoglobin level; advanced minimally invasive surgeries; use of pharmacologic
agents that decrease the need for transfusion; and adoption of patient blood management
programs.1>-11 Observed decreases in blood collection and transfusion in the United States
were most pronounced from 2008 to 2013, with a stabilization of the rate of decline first
observed in 2015.3 Results from the 2019 NBCUS were the first national data on blood
collection and use since 2008 that suggested the declining trend in transfusions had stopped,
as no year-to-year decrease was observed.?

To understand the current dynamics of blood collection and use in the United States, we
present both the data and analysis on blood and blood component collection, distribution,
and transfusion in the United States during 2021.

2| METHODS

Methods for survey development, management, and analysis were like those used for
previous NBCUS surveys.2=5

The sampling frame for acute care hospitals was determined using the American Hospital
Association (AHA) 2019 annual survey database.1? The sampling frame was enhanced in
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June 2021 by comparison with AHA’s monthly updates of facilities that had opened or
closed since 2019. Hospitals were excluded if they: (a) performed fewer than 100 inpatient
surgeries a year; (b) were in a U.S. territory or freely associated state; (c) were operated by
the military or Department of Justice; or (d) were classified as a rehabilitation, long-term
acute care, or psychiatric hospital. Overall, 3767 hospitals were included in the sampling
frame (Figure 1). Among these, 40% of hospitals that performed 100-999 inpatient surgeries
a year (n=677/1690) were selected at random to participate, and 100% of hospitals
performing 1000 or more inpatient surgeries a year (1= 2077) were selected to participate.
The sampling frame for blood collection centers was determined using the U.S. Food

and Drug Administration’s (FDA) Blood Establishment Registration database. Overall, 53
community-based (i.e., non-hospital-based) blood collection centers and 83 hospital-based
blood collection centers were identified and included in the 2021 NBCUS (Figure 1).

Hospitals selected to participate in the 2021 NBCUS were emailed a web-based REDCap
(Research Electronic Data Capture, Nashville, Tennessee) survey to confirm the correct
contact information for each facility. Non-respondents were subsequently contacted via
email, telephone, and/or U.S. mail. Community-based blood collection centers were
contacted to confirm contact information by email, with telephone follow-up where
necessary. These data were obtained and confirmed from October 2021 to March 2022. The
NBCUS was launched in March 2022 with 49 questions in total grouped into four sections:
Blood Collection, Processing, and Testing during 2021; Blood Transfusion during 2021;

a brief supplemental section on Blood Collection during 2020; and a brief supplemental
section on Blood Transfusion during 2020. The two supplemental sections were added

to understand the impact of the COVID-19 pandemic on blood collection and use during
2020. A unique survey link was sent electronically to the confirmed points of contact at

all sampled hospitals and blood collection centers. Facilities were given two months to
complete the survey, with a three-week extension. After survey dissemination, reminders
were sent, via email and U.S. mail, to facilities that had an incomplete or unopened survey.
Additional follow-up was conducted by telephone.

National estimates, rounded to the nearest 1000, were calculated for the number of units of
blood and blood components collected, distributed (i.e., units collected minus units rejected
and outdated at the blood center), rejected, outdated, and transfused in 2021. Community-
based blood collection centers were stratified based on the number of whole blood or

RBC units collected in 2019 into the following strata: fewer than 50,000; 50,000-199,999;
200,000-399,999, and 400,000 or more units. Hospital-based blood collection centers were
stratified for blood collection data based on the number of inpatient surgical operations in
2019 from the AHA annual survey into the following strata: fewer than 1000; 1000-7999;
and 8000 or more inpatient surgical operations. Hospitals were stratified separately for
transfusion data based on the number of inpatient surgical operations in 2019 from the AHA
annual survey into the following categories: 100-999, 1000-1399, 1400-2399, 2400-4999,
5000-7999, and 8000 or more inpatient surgical operations.

Survey weighting was used to account for non-responses using weights calculated as
the ratio of the total number of eligible participants to the total number of respondents.
Community-based blood collection centers in the strata with 400,000 or more RBC
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collections were designated a weight of 1.0. The Taylor Series method was used to calculate
confidence intervals (Cls) for national collection and transfusion estimates.13 Multiple
imputation was used to account for missing data elements among respondents. Imputed
variables were all continuous and non-normally distributed. A two-step imputation process
was used to accommaodate distributions skewed toward zero using established imputation
factors from previous surveys.14-16

Multiple imputation and survey weighting were applied to whole blood and apheresis
RBCs collected, distributed, rejected, outdated, and transfused, and to whole blood-derived
and apheresis platelets, plasma, and cryoprecipitated antihemophilic factor (AHF) units
distributed and transfused. Whole blood-derived platelets were expressed as apheresis
equivalents based on the reported pool size. An additional analysis of the unweighted mean
and median number of RBCs transfused in facilities with data reported in both 2021 and
2019 stratified by inpatient surgical procedure category is presented as a sensitivity analysis
to understand trends.

National rates of whole blood and RBC units collected per 1000 population were calculated
by dividing the total estimated number of units collected, before the removal of rejected
units, by the 2019 U.S. population aged 16-64 years. National rates of whole blood and
RBC units transfused per 1000 population were calculated by dividing the total estimated
number of units transfused by the entire 2019 U.S. population. Population estimates were
determined using state-specific and age-specific estimates from the U.S. Census Bureau for
2021.17

All analyses were performed using SAS version 9.4 (SAS Institute Inc., Cary, NC, USA).

RESULTS

Survey response rates

The response rates for the 2021 NBCUS were 92.5% (49/53) for community-based

blood collection facilities, 74.7% (62/83) for hospital-based blood collection facilities,
and 76.3% (2102/2754) for transfusing hospitals (Figure 1). Based on the FDA’s Blood
Establishment Registration database and America’s Blood Centers Members List, the
number of community-based blood collection facilities was stable between 2019 and 2021
(53), following a decrease from 65 in 2017 to 53 in 2019. During 2019-2021, the only
changes observed were a decrease in the number of community-based blood collection
facilities reporting between 50,000 and 199,999 whole-blood and RBC collections per year
(from 19 in 2019 to 17 in 2021) and a corresponding increase in the number of facilities
reporting <50,000 RBC collections (25 in 2019 to 26 in 2021) and between 200,000 and
399,999 RBC collections (4 in 2019 to 5 in 2021). The number of hospital-based blood
collection facilities was also stable between 2019 and 2021, with 90 facilities meeting
eligibility criteria in 2019 and 83 meeting eligibility criteria in 2021.

Whole blood and RBC collections and transfusions

During 2021, 11,784,000 whole blood and apheresis RBC units (95% confidence interval
[CI], 11,392,000-12,177,000 units) were collected in the United States, a 1.7% increase
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from 2019, when 11,590,000 units of whole blood and apheresis RBCs were collected
(Table 1). Among the whole blood units collected in the United States during 2021, 99.9%
were collected for allogeneic, nondirected transfusions. The total number of whole blood
units collected for allogeneic, nondirected transfusions during 2021 was 9,842,000 units
(95% Cl, 9,491,000-10,193,000 units), a 0.7% increase from 2019; the number of whole
blood units collected for directed transfusions was unchanged; and the number of whole
blood units collected for autologous transfusions decreased by 40.0%, from 5000 units in
2019 to 3000 units (95% CI, 2000-3000 units) in 2021. During the same time period,

the number of apheresis RBC units collected increased by 7.3%, from 1,800,000 units in
2019 to 1,931,000 units (95% ClI, 1,771,000-2,090,000 units) in 2021. Reversing the trend
seen in 2019, the number of whole blood-derived and apheresis RBC units distributed (i.e.,
units collected minus units rejected and outdated at the blood center) from blood collection
facilities to hospitals increased by 1.4% between 2019 and 2021, from 10,879,000 units in
2019 to 11,033,000 units (95% Cl, 10,647,000-11,420,000 units) in 2021 (Figure 2, Table
1).

During 2021, 10,764,000 units of whole blood-derived and apheresis RBCs were transfused
in the United States (95% ClI, 10,357,000-11,171,000 units), a 0.8% decrease from 2019,
when 10,852,000 units were transfused, although this is not a statistically significant
difference (Table 1). Of the 10,764,000 units transfused in the United States during 2021,
99.9% were allogeneic, nondirected transfusions; 10,000 units (95% CI, 2000-18,-000
units) were for directed transfusions, representing an increase of 11.1% from 2019; and 2000
units (95% CI, 1000-2000 units) were for autologous transfusions.

No significant differences were seen between 2019 and 2021 for whole blood-derived and
apheresis RBC units collected and transfused per 1000 population (Figure 2). In 2021, the
number of whole blood-derived and apheresis RBC units collected per 1000 population was
55.8 (compared to 55.3 in 2019), and the number transfused per 1000 population was 32.4
(compared to 33.1 in 2019).

During 2021, 121,000 whole blood-derived and apheresis RBC units (95% CI, 108,000-
133,000 units) were rejected based on abnormal disease marker results after collection,

a 17.5% increase from 2019 (when 103,000 units were rejected based on testing) (Table

1). An additional 630,000 units (95% CI, 551,000-709,000 units) were rejected for other
reasons after collection, a 3.6% increase from 2019. The total available supply (collections
minus rejections) of whole blood-derived and apheresis RBC units in 2021 was 11,033,000
units (95% ClI, 10,647,000-11,420,000 units), which represents a 1.4% increase from 2019.
There were 305,000 whole blood-derived and apheresis RBC units (95% CI, 254,000—
356,000 units) outdated during 2021, a 12.6% decrease from 2019, when 349,000 units were
outdated (Table 1).

RBC transfusion by hospital size and by location within a healthcare facility

From sub-analyses using matched data from 1453 hospitals that provided allogeneic RBC
transfusion data for both the 2019 and 2021 NBCUS surveys, the median percent difference
in the number of allogeneic RBC units transfused between 2019 and 2021 was a 1.5%
increase (Table 2). Although the median percent difference differed within each surgical
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volume category, the differences were not pronounced, with the only negative change from
2019 to 2021 seen within the facilities in the lowest surgical volume category (those
performing between 100 and 999 inpatient surgeries per year), at —0.9%. For facilities
performing between 1000 and 1399 surgeries per year, transfusions increased by 6.0%
between 2019 and 2021. For the remaining facilities (those performing =1400 inpatient
surgeries per year), the median percent change in allogeneic RBC units transfused ranged
from an increase of 0.5% to an increase of 1.8% from 2019 to 2021.

Results of analyses looking at locations within healthcare facilities where transfusions

were performed during 2021 were similar to prior NBCUS results (Table 3). During 2021,
the most RBC units were transfused in inpatient medicine settings (including hematology/
oncology), with 3,703,000 RBC units (95% ClI, 3,404,000-4,002,000 units) transfused,
followed by critical care settings, with 1,776,000 RBC units (95% CI, 1,586,000-1,966,000
units) transfused, outpatient and non-acute inpatient settings, with 1,388,000 RBC units
(95% Cl, 1,176,000-1,600,000 units) transfused, emergency departments, with 1,380,000
RBC units (95% ClI, 1,269,000-1,491,000 units) transfused, and surgery settings (including
transplant), with 1,181,000 RBC units (95% CI, 995,000-1,366,000 units) transfused.
Overall, 205,000 RBC units (95% CI, 181,000-229,000 units) were transfused in obstetrics/
gynecology settings; 164,000 RBC units (95% CI, 103,000-224,000 units) were transfused
in pediatric settings; and 137,000 RBC units (95% CI, 98,000-175,000 units) were
transfused in neonatal settings.

Trends in RBC transfusions differed by healthcare facility location (Table 3). The largest
increase from 2019 to 2021 occurred in neonatal settings, with a 24.6% increase. Increases
in RBC transfusions between 2019 and 2021 were also observed in emergency departments
(7.5% increase) and pediatric settings (3.0%). The largest decrease from 2019 to 2021
occurred in surgery settings, with a difference of —16.9%. Decreases in RBC transfusions
between 2019 and 2021 were also observed in outpatient and non-acute inpatient settings
(-9.0%), obstetrics/gynecology settings (—6.4%), inpatient medicine settings (-5.6%), and
critical care settings (-1.9%). Among transfusing hospitals reporting data on RBC units
transfused by location in both 2019 and 2021, the largest increase in matched median
percent difference of RBC units transfused was in emergency departments (26.0%). Non-
significant differences were seen in inpatient medicine, obstetrics/gynecology, pediatric,
neonatal, and critical care settings. Outpatient and non-acute inpatient settings and surgery
settings both saw decreases in the matched median percent difference in RBC units
transfused, with a difference of —5.8% in outpatient and non-acute inpatient settings and

- 4.6% in surgery settings.

Platelet, plasma, and cryoprecipitate distributions and transfusions

During 2021, 2,528,000 total platelet units (95% ClI, 2,372,000-2,684,000 platelets) were
distributed in the United States, an increase of 0.8% compared to 2019, when 2,508,000
platelets were distributed (Table 4). Among the total platelets distributed in 2021, 2,422,000
units (95% Cl, 2,298,000-2,545,000 units) were apheresis platelets, an increase of 2.7%
compared to 2019, when 2,359,000 apheresis platelet units were distributed. The proportion
of total platelets distributed in 2021 that were apheresis platelets was 95.8%, an increase

Transfusion. Author manuscript; available in PMC 2024 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Free etal.

Page 7

from 2019 when 94.1% of all platelet units distributed were apheresis platelets. Of all
apheresis platelets distributed in 2021, 951,000 units (95% CI, 884,000-1,017,000 units),

or 39.3%, were treated with pathogen reduction technology. During 2021, 107,000 units (in
apheresis equivalents; 95% ClI, 38,000-175,000 units) of whole blood-derived platelets were
distributed, a 28.2% decrease compared to 2019, when 149,000 units were distributed.

During 2021, 2,175,000 total platelet units (95% CI, 1,997,000-2,353,000 units) were
transfused in the United States, a decrease of 3.0% from 2019, when 2,243,000 total platelet
units were transfused (Table 4). Among the total platelets transfused in 2021, 2,091,000
units (95% ClI, 1,919,000-2,264,000 units) were apheresis platelets, an increase of 4.8%
from 2019, when 1,996,000 apheresis platelet units were transfused. The proportion of total
platelets transfused in 2021 that were apheresis platelets was 96.1%, an increase from 2019
when 89.0% of all platelet units transfused were apheresis platelets. Of all apheresis platelets
transfused in 2021, 843,000 units (95% ClI, 712,000-974,000 units), or 40.3%, were
subjected to pathogen-reduction technology. Overall, 80,000 units (in apheresis equivalents;
95% ClI, 47,000-112,000 units) of whole blood-derived platelets were transfused in 2021, a
67.1% decrease compared to 2019, when 243,000 units were transfused. For locations within
healthcare facilities where platelet transfusions were performed in 2021, the highest volume
was transfused in inpatient medicine settings (including hematology/oncology), where
815,000 platelet units (95% CI, 653,000-977,000 units) were transfused, followed by critical
care settings (398,000 units; 95% Cl, 329,000-466,000 units), outpatient and non-acute
inpatient settings (322,000 units; 95% CI, 252,000-392,000 units), surgery settings (281,000
units; 95% ClI, 220,000-342,000 units), and emergency departments (105,000 units; 95%

Cl, 92,000-119,000 units) (Table 5). From 2019 to 2021, the largest increases in platelet
transfusions occurred in obstetrics/gynecology settings (18.6%), neonatal settings (14.8%),
and pediatric settings (14.1%). The largest observed decreases in platelet transfusions

from 2019 to 2021 were in outpatient and non-acute inpatient settings (—43.6%), inpatient
medicine settings (—28.9%), and critical care settings (=12.7%).

In total, 3,114,000 plasma units (including fresh-frozen plasma, plasma frozen within 24
h of collection, cryoprecipitate-reduced plasma, and liquid plasma; 95% CI, 2,929,000-
3,298,000 units) were distributed in the United States in 2021 (Table 4). This represents
a 16.2% increase from 2019 when 2,679,000 units of plasma were distributed. There
were 2,215,000 units (95% Cl, 2,084,000-2,347,000 units) of plasma transfused in the
United States in 2021, an increase of 1.4% from 2019 when 2,185,000 plasma units were
transfused.

Approximately 2,449,000 units (95% CI, 2,234,000-2,664,000 units) of cryoprecipitated
AHF were distributed in the United States in 2021, an increase of 6.3% from 2019 when
2,304,000 units were distributed (Table 4). Over the same time period, 1,248,000 units

(95% Cl, 1,075,000-1,421,000 units) of cryoprecipitated AHF were transfused in the United
States, an increase of 5.4% from 2019, when 1,184,000 units were transfused.

Overall, 214,000 units of platelets, plasma, and cryoprecipitated AHF (95% CI, 161,000—
267,000 units) were outdated in community- and hospital-based blood collection facilities
in 2021, a decrease of 6.6% from 2019, when 229,000 units were outdated in blood
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centers (Table 4). Over the same time period, a total of 523,000 units of platelets, plasma,
and cryoprecipitated AHF (95% Cl, 468,000-578,000 units) were outdated in transfusing
hospitals, an increase of 4.6% from 2019, when 500,000 units were outdated in hospitals.

DISCUSSION

The 2021 NBCUS shows a continued stabilization in transfusions in the United States and
marks the first time since 2008 that blood collections in the United States have not decreased
year-to-year, suggesting a plateau has been reached for both blood collection and use. This
is in contrast to the trends observed since 2008. Between 2008 and 2017, results from
NBCUS identified a persistent decline in both blood collections and transfusions in the
United States.2~> Subsequently, the 2017 NBCUS results suggested the rate of decline in
blood collections was starting to slow, as was the rate of decline in transfusions, although

to a lesser extent.# Data from the 2019 NBCUS were the first to show a reversal of

the decreasing annual trend in transfusions in the United States but continued to show a
decrease in collections.® Results from the 2021 NBCUS continue to support a reversal of the
declining trends historically observed in U.S. blood collections and transfusions.

Similar to previous years, 2021 NBCUS results show trends in RBC use differed by location
within healthcare facilities where transfusions were performed, with the largest decrease

in RBC use between 2019 and 2021 seen in surgery settings. Although increases in RBC
use were seen in neonatal settings, emergency departments, and pediatric settings, relative
stability was observed (or small to insignificant decreases were observed) in all other
healthcare facility locations. This notable decrease in RBC use in surgery settings is a
continuation of the trend seen over the past few NBCUS cycles, although the decrease

in use in surgery settings in 2021 is slightly more pronounced. This result is interesting
considering the stabilization observed in blood use overall. While the recent decline in blood
use observed nationally appeared to be driven at least in part by improvements in technology
and surgical technique and less reliance on transfusions during surgical procedures, it is
interesting that blood use in surgical settings continued to decrease in 2021 while the overall
trend in blood use plateaued. This could reflect a general stabilization in blood use in the
broader healthcare system, with a continued trend toward less-invasive surgeries but a nadir
in the effect of increased adoption of patient blood management programs in non-surgical
clinical settings. Furthermore, the slightly more pronounced decrease in transfusions in
surgery settings in 2021 compared to prior years could also reflect a continued impact the
COVID-19 pandemic had on surgery cancelations, as the surgical volume had not fully
rebounded to pre-pandemic levels by the beginning of 2021.18 Additionally, unlike NBCUS
results from 2017 and 2019, in 2021 there was less variability seen in differences in RBC
use by hospital size. In 2021, a small decrease (0.9%) was seen within the smallest size
category of hospitals (facilities performing between 100 and 999 inpatient surgeries per
year). Small corresponding increases in RBC use were concurrently seen in larger hospitals
in 2021. From a statistical standpoint, this represents a relatively stable picture.

A predictive model from 2015, which supported the continued use of annual inpatient
surgical volume as the variable by which to stratify hospitals in NBCUS, showed a projected
decrease in RBC use from 2015 to 2020 of between 7.6% and 23.2%.19 This contrasted with
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other predictions that posited a reduction of up to 40% in blood use in the United States by
2020 if current trends at the time continued.3:6:20 From 2015 to 2021, the actually observed
decrease in blood use in the United States was 5.2%.3-5 Based on the 2021 NBCUS results,
instead of a continuation of the decline observed between 2008 and 2015, a plateau seems

to have been reached. A stabilization in blood collection and use is further supported by the
results of the 2020 data collected in the 2021 NBCUS Supplemental sections, which were
added to ascertain blood collection and use trends in the United States during the COVID-19
pandemic.2! Data from the Supplemental sections suggest that annualized blood collection
and use during 2020 were also stable.2!

The stabilization of blood collection and use seen in 2021 suggests blood supply is currently
meeting demand. Furthermore, it appears the recent declining trends may have been driven
mostly by a decline in demand. However, the demand for blood depends on a clinical need.
Although patient blood management programs and restrictive use of transfusions in surgical
settings have likely contributed historically to a decline in blood use,1:>-10 there is a lower
limit to this trend. In fact, looking at the epidemiology of common conditions that require
blood transfusions, such as cancer, sickle cell disease, trauma, and complications of maternal
medicine, as the U.S. population increases and gets older, the incidence and overall burden
of these conditions are expected to increase, which suggests that transfusion demand may
also grow in the coming years.22-25

The current findings are subject to the following limitations. First, NBCUS is a time-

and labor-intensive survey that relies on an increasingly burdened industry. The healthcare
industry is facing increasing staff shortages and burnout and increasing demands on staff
time.26 Consequently, although every effort is made to encourage participation in NBCUS,
approximately 24% of sampled hospitals did not respond to the survey. Second, NBCUS
data are self-reported and only manually verified in rare circumstances, which can limit the
accuracy. Third, excluding certain types of hospitals (e.g., smaller facilities, those located in
U.S. territories, and military, rehabilitation, long-term acute care, and psychiatric hospitals)
and outpatient facilities can lead to underestimates of national utilization measures, although
the impact on these findings is likely minimal. Lastly, because imputation and weighting
are used to calculate national estimates, comparisons to previous NBCUS estimates can be
affected by changes in sampling and response rates.

NBCUS most accurately estimates RBC collection and transfusion. Results from the 2021
NBCUS suggest that blood collection and use in the United States has reached a plateau.
NBCUS will continue to be an important source of data on national blood collection and
utilization estimates in the United States. CDC and OASH will continue to monitor NBCUS
data on national blood collection and use, to support policy and planning efforts that ensure
a safe and available blood supply.

Abbreviations:

AHA American Hospital Association

AHF antihemophilic factor
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BCC blood collection center
CDC Centers for Disease Control and Prevention
Cl confidence interval
COVID-19 coronavirus disease 2019
FDA U.S. Food and Drug Administration
IQOR interquartile range
NBCUS National Blood Collection and Utilization Survey
OASH Office of the Assistant Secretary for Health
RBC red blood cell
REDCap Research Electronic Data Capture
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136 blood collection centers
(BCCs) identified by FDA

|

|

83 hospital-based BCCs were sent a
unique survey link

53 non-hospital BCCs were sent a
unique survey link

— 21 non-responses

4 non-responses

62 hospital-based BCC responses included in analysis 49 non-

hospital BCC responses included in analysis

111 total BCC responses
to Section B were
included in the analysis

inclusion criteria

3,767 facilities from AHA database met

1,013 facilities were not sampled +———

2,754 facilities were sent
a unique survey link

2,102 total facility
responses to Section C were
included in the analysis

FIGURE 1.

652 facilities did not provide a response to Section C
(transfusion data)

Flow diagram depicting identification, sampling, non-responses, and total responses
analyzed of 2021 National Blood Collection and Utilization Survey respondents. AHA,

American Hospital Association.

Transfusion. Author manuscript; available in PMC 2024 October 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Free etal. Page 13

(A) 18
17
16
15
14
13

RBC units, millions

12
11

.- - -
-9 -

10- ;
1992 1994 1997 1999 2001 2004 2006 2008 2011 2013 2015 2017 2019 2021
RBCs distributed - -+« —= RBCs transfused

(B)

c 90

S

S 80

Q.

(o]

e 70

o

3

- 60

g

g 50 go--Eoommmee R Ee

= e T s "

3 40 i I..
@) TE
< TSSE---E~---3]

1992 1994 1997 1999 2001 2004 2006 2008 2011 2013 2015 2017 2019 2021

Collections per 1000 population (ages 18-64 through 2006; ages 16-64 from 2008)
----- Transfusions per 1000 population (all ages)

FIGURE 2.
Trends in (A) RBC distributions (i.e., units collected minus units rejected and outdated

at the blood center) and transfusions and (B) RBC collections and transfusions per 1000
population, United States, from the National Blood Collection and Utilization Survey,
1992-2021. The U.S. population aged 16-64 years (18-64 years prior to 2008) was used

to calculate the rate of RBC units collected per 1000 population, while the entire U.S.
population was used to calculate the rate of RBC units transfused per 1000 population. This
difference in denominator populations leads to an apparent wider gap observed between the
lines denoting RBC collections and transfusions in (B) when compared with (A).
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