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One of the best error reporting systems for hemo-
vigilance, the serious hazards of blood transfusion
(SHOT), celebrated silver jubilee by publishing its 25th
yearly report last year in 2022 (https://www.shotuk.org/
home/shot-silver-jubilee/) [1]. It started early in 1995,
even before the EU council resolution on blood safety on
November 12th, 1996, was released for the European
Community. The first annual report, 1996–1997, already
covered 25 recommendations for improvement and
better transfusion safety. To date, some of them are no
longer necessary, such as the recommendation to es-
tablish a transfusion committee for the directory of
guidelines and procedures within the hospital. Others
had to be changed by a continuous learning system by
assessing the wrong blood in tube entity: “Pre-labeled
tubes for blood group/cross-matching should not be
used.”

In summary, SHOT has demonstrated its effec-
tiveness in improving transfusion safety since 1997.
The SHOT efforts reported great hallmarks like the
reduction of AB0-incompatible deaths (Fig. 1) or the
rise and fall of TRALI [2]. It can be assumed that the
existence of a reporting system together with the les-

sons learned from investigated errors are responsible
for these achievements, but lessons learned could be
even more infiltrating daily practice to more safety [2].
In comparison, current critical incident reporting
systems were credited, especially if they provide the
substance for the development of tools for future error
correction and prevention [3]. The last SHOT report
[1] contained the following key messages for healthcare
systems:
• While modern blood products are largely safe, er-
rors in the administration process chain such as
poor communication and distraction can result in
patient harm.

• Near-misses reports provide the potential to construct
corrective and preventative action plans. Conse-
quently, they are important for identifying and con-
trolling existing risks before actual harm occurs.

• Since insufficient staffing in clinical and laboratory
areas threatens transfusion safety, adequate numbers of
appropriately trained staff must be available for staffing
levels below a minimum level and for times of high
workload.

• TACO continues to be the most common cause of
death and major morbidity and may be preventable.
Vulnerable patients should be identified, and appro-
priate measures for prevention instituted.

• Avoidable transfusion delays continue to contribute to
patient deaths, and measures recommended by SHOT
must be implemented.
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In addition, there are several core selections for other
system to be adopted from the SHOT:
• Technical prevention measures: the consideration of
the SHOT’s focus on reporting categories of errors
in the administration process of blood directs re-
search efforts and technical investments to increase
transfusion safety [4]. The SHOT clearly recom-
mends that technical solutions and software to re-
duce human error are necessities. Safeguard systems
based on scanners, RFID technology, and decision
support are getting implemented increasingly [5, 6].
However, the last SHOT report comments on in-
creasing alerts in the software systems in use. The
lesson is that the configuration of IT software so-
lutions needs significant medical and administra-
tion process knowledge to avoid alert fatigue. This
might facilitate the implementation of IT-based
transfusion safety in other countries.

• Errors during the administration process: the focus on
product safety has limited success since a high level of
product safety is already attained in developed coun-
tries. If we could improve administration safety to the
same degree as product safety currently, we can reach
another security dimension. The number of avoidable
errors during the administration process is remaining
high over more than 2 decades (Fig. 2). Furthermore,
the risks associated with therapy should be known by

both physicians and patients. The recipient consent
information comprises the risk of transfusion-
transmitted disease of HIV or hepatitis in the 1-per-
million category. Conversely, administration-associated
risks such as inadequate blood product transfusion,
wrong dosage, liberal transfusion strategy, and de-
layed transfusion are not getting the same attention.
However, they should be documented reliably with
similar caution since they were named by the actual
SHOT report 2021 [1] as the most frequent events. If
the same error type occurs with other pharmaceu-
tical drugs (as opposed to blood), the potential to
harm is less. Consequently, transfusion adminis-
tration safety should be more in the apprehension of
patients and physicians.

• Prevention of errors is the most important goal of a
HV. In consequence, avoidable errors are the most
important messages of the SHOT report. The risk of
death related to transfusion in the UK is 1 in 62,753
components issued, and the risk of serious harm is 1 in
17,431 components issued [1]. In 2021, errors continue
to account for most of the reported events (81.3%).
Almost half (45.7%) of reported deaths are preventable.
However, this has been constant during the last years.
Despite promising revenues and great impact, the
economic interest in prevention techniques is limited.
We should concentrate on the prevention of errors a lot

Fig. 1. Reduction of AB0-incompatible deaths during the years of the SHOT registry (1996/7 to 2021). (With
permission from S Narayan [Ed] D Poles et al. on behalf of the Serious Hazards of Transfusion [SHOT] Steering
Group. The 2021 Annual SHOT Report [2022]).
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more than we did in the past. Harm to transfused
subjects as well to transfusing staff is costly. A recent
cost-effectiveness analysis emphasized the necessity to
shift to noninfectious threats [7].

InternationalHemovigilance: Strengths andWeaknesses
of the SHOT
A considerable variation of hemovigilance perfor-

mance and structure exists in other healthcare systems.
According to aWHO statement in 2018, hemovigilance is
performed in only 47% of all countries reporting to the
WHO. Even if the existence of a hemovigilance system is
guaranteed, it seems that the selected “modus operandi”
impacts the efficacy tremendously.

Thus, to be effective, the WHO states that a reporting
system should be used frequently to produce the learning
and change potential. In 2021, every NIH Health Board
submitted at least one report, adding to the total number
of received submissions of n = 4,088. In comparison,
SISTRA, the Italian hemovigilance system, registers stable
over the last 8 years below n = 2,000 of notifications
addressing recipient issues. In comparison, the Austrian
and German HVs only collect a tenth of notifications
below n = 200, based on the same or even higher numbers
of units transfused.

Besides the high number of yearly reports in the
SHOT, deducible from the long history and expertise of
analysis, other strengths of the SHOT compared to other
European hemovigilance systems exist. The substantial
funding by various international blood transfusion ser-

vices provides a professional structure for the SHOT
initiative, the multidisciplinary profile of the analysis
experts, and a detailed yearly report resulting in a
proven efficacy of preventive measures. Best practice
examples in the NIH group spread internationally,
such as a dedicated person for hemovigilance in every
institution. European countries with governmental
control of blood supply, such as Italy, the Netherlands,
and others, had their hemovigilance fed by dedicated
hemovigilance officers responsible for collecting
hemovigilance data.

That Tells Us that Not Only Dedicated Persons Are
Important, Also theMandatory or Voluntarily Reporting
Obligation
In Austria and Germany, adverse events from donation

to transfusion have to be reported mandatory to the
“Bundesamt für Sicherheit im Gesundheitswesen” (BASG)
[8] or the “Paul Ehrlich Institute” (PEI) [9]. Near misses,
however, remain on regional exchange platform among
donation center and organization and are not transferred to
BASG or PEI. Administration of blood units to the wrong
recipient has to be reported in Austria but not in Germany.
The mandatory German HV solely comprises severe and
lethal transfusion reactions with documented laboratory
proof. If the administration of a wrong blood unit does not
cause a transfusion reaction, it must not be reported.

Those systems’ learning potential is very limited since
near misses are lost in these mandatory reportings. They
tend to state a high safety of blood products, but the errors

Fig. 2.Number or errors as a percentage of total reports, 2014–2021. (With permission from S. Narayan [Ed] D.
Poles et al. on behalf of the Serious Hazards of Transfusion [SHOT] Steering Group. The 2021 Annual SHOT
Report [2022]).
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(near misses) during administration are not considered at
all. The actual SHOT report 2021 states the value of near
misses accounting for a large portion of reported inci-
dents (36.5%). Hemovigilance should not be performed
as an imposition but immanent for a healthy health
system. The SHOT system gained reliability and signif-
icance through the creation of a culture of willingness to
learn in NHS institutions, although or because the re-
porting of serious adverse events (SAE/IBCT/Near Miss
events) is by regulatory standards voluntary (reporting of
SAE is mandatory to the MHRA via SABRE; reporting to
SHOT [SAE/IBCT/Near Miss] is by regulatory standards
voluntary). The shift from “system beyond errors” to a
“culture of failure” is hard but rarely achieved by legal
obligation. Therefore, SHOT excellence is important and
an encouraging example for other voluntary hemovigi-
lance systems.

The SHOT report told us that near misses have
great learning potential and help most close safety
gaps or identify handling errors (Fig. 2). The orga-
nization and report form is an institution for
transfusion error reporting for many other HVs
rightly. However, weaknesses arise in traditional
systems when actual knowledge is not included in
time. For example, the evidence about correct dosing,
restrictive or liberal, guided by developing evidence
and monitoring, is growing every day. The SHOT
reporting categories are best when a continuity over
the years can be stated.

Chances to Improve Transfusion Safety

Avoidance of Under- and Overdosing, Incorrect
Handling, and Inadequate Component Selection
Thus, dosing issues were not strictly categorized and

reported in the same error typology. Errors such as
double unit applications, TACO, unnecessary trans-
fusion, liberal transfusion strategy, and others result in
overtransfusion but are listed in separate chapters.
Whereas the SHOT is the example of other HV setting
up reporting categories, the listing misses over-
transfusion or overdosage. For example, the SHOT
categories “incorrect component transfused,” “specific
requirements not met,” “handling and storage errors,”
“avoidable, delayed, or under-/overtransfusion” are
adapted by the Swiss HV Swissmedic, a well-
maintained mandatory national HV with over 4,000
notifications yearly [10]. The complexity of interna-
tional guidelines for specific diseases and situations in
sepsis or the critical ill following heart surgery, for
example, is nowadays available. A recommendation
for many clinical situations is adjustable to a report.
So, the inventory of a running system needs to be
updated. Consequently, international standard cate-

gories of undertransfusion recently are suggested by a
dedicated working group of the American Association
of Blood Banks (AABB) [11]. Those more complex and
deriving from various causes of overdosing blood and
coagulation products are still open for discussion.
However, the impact of over-transfusion of all kinds
for patient safety is probably in the range of no other
error considered before due to its frequency (for ex-
ample, the unnecessary blood unit in cases of un-
treated preoperative anemia [12, 13] or the use of
plasma in the absence of coagulopathy or massive
transfusion [14]).

The Risk of a Clerical Error – The Trauma of a Second
Victim in Transfusion Administration
Sometimes the interpretation of the SHOT report’s

results by the author team seems very cautious and
humble. For example, the introduction of the 2021
report starts with the SHOT’s function to improve
“transfusion safety, both for donors and patients.”
However, from a more discerning perspective, the so-
called “second victim” should be considered [15]. When
an AB0-incompatible transfusion caused by a clerical
error occurs and the recipient is severely injured, there is
also the distressed administrator in addition to the
patient. Traumatized and inadequately prepared phy-
sicians have posttraumatic stress disorder, depression,
drug abuse, and stress-related cardiac diseases [16, 17].
We should not forget that administration errors also
harm administrators. Posttraumatic stress disorders,
depression, addiction, and other professional defor-
mations may represent different neglected outcomes as
measures for avoidance are useful for a healthy health
system.

Conclusion

In this respect, the SHOT’s jubilee in 2022 was more
than a regular anniversary. It is an opportunity to
redirect research and international co-work for better
and safer transfusion medicine, to include new evi-
dence, and to consider additional benefits associated
with avoiding errors to transfusion administrators and
recipients.
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