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BACKGROUND: In December 2014, a multinational
collaboration of hemovigilance experts from the International
Society of Blood Transfusion (ISBT), the International
Hemovigilance Network, and AABB published harmonized
definitions of complications related to blood donation titled
“Standard for Surveillance of Complications Related to Blood
Donation.” Both mandatory and optional terms were included.
The definitions are endorsed by the Alliance of Blood
Operators and the European Blood Alliance.
STUDY DESIGN AND METHODS: The objective of this
study was to validate harmonized donor hemovigilance
definitions with potential users. In June 2016, 30 real-world
cases were sent to potential users around the world along with
the definitions, an answer sheet, and instructions on how to
complete the validation exercise.
RESULTS: Overall, 54 responses from 25 countries were
received, including over 400 comments. The results were
presented for feedback at both ISBT and AABB meetings.
Case diagnoses were consistent across most responders.
Exceptions were rare adverse events, nonstandard
presentations, or incomplete information. In general, the
application of optional definitions, including severity grading
and imputability, had the most variability.
CONCLUSION: The use of standardized terms in the donor
setting serves to increase focus on donor safety, facilitate
conversation, foster exchange of information, and frame
questions for future research. Overall, the definitions provide
adequate coverage of donor reactions; however, some terms
require clarification. Severity grading and imputability and
other optional terms need clear and objective definitions and
instructions on when and how to use them. Additional
feedback and final recommendations are summarized in this
report.

T
he practice of hemovigilance (HV) began with

assessing the frequency of undesired or unex-

pected effects of transfusion in recipients.1-3 More

recently, increased attention has focused on

adverse events associated with blood donation.4-6 Blood

donation is extremely safe, although very rarely it is associ-

ated with serious donor injury or long-term disability. Less

severe adverse events can be problematic, as they may yield

an insufficient collection volume or an unpleasant donation

experience, potentially reducing donor return. Blood collec-

tion agencies use various mitigation strategies to reduce

adverse events, including deferring donors at highest risk

for adverse events, encouraging predonation fluid and salt

loading, using applied muscle tension, optimizing the col-

lection staff and environment, and ameliorating donation-

associated fear and anxiety.7-14 Beyond establishing baseline

reaction rates (e.g., benchmarking), a robust donor HV sys-

tem is necessary to assess the impact of diverse operational

changes and mitigation strategies and to facilitate the reli-

able exchange of information and ideas.
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The cornerstone of any vigilance system is a clear, uni-
formly applied set of definitions. In 2014, the AABB Donor
Hemovigilance Working Group, the International Haemovi-
gilance Network (IHN), and the International Society of
Blood Transfusion (ISBT) Haemovigilance Working Party
formed a Consensus Working Group that merged their
existing HV definitions into a single, updated, harmonized
donor reaction definitions document.15-17 Because HV sys-
tems vary in level of detail, in addition to basic mandatory
categories, the definitions included optional elements,
allowing for subdivision of categories or additional informa-
tion such as the site of the reaction. Once the definitions
were endorsed by AABB, the IHN, ISBT, and other organiza-
tions, 30 short adverse event case studies were employed
for use in a global validation exercise to assess concordance
of the use of these definitions among current donor HV
users. The responses were initially discussed at the ISBT
Haemovigilance Working Party meeting in Dubai, United
Arab Emirates, in September 2016. Feedback from this dis-
cussion was summarized and shared with active HV mem-
bers from ISBT, IHN, and AABB for additional comments
and recommendations. The outcome of the validation exer-
cise is reported in this article.

MATERIALS AND METHODS

The objective of this study was to validate recently harmo-
nized donor HV definitions with potential users using real-
world cases collected from active international HV members
of ISBT, IHN, and AABB. A few cases associated with rare
adverse events were constructed from the published case
literature by one author. Thirty short cases were selected to
broadly represent the spectrum of adverse events, their pre-
sentations, associated signs and symptoms, and severity. All
categories were addressed by the cases except for the fol-
lowing rare diagnoses: apheresis-related hemolysis (C2),
apheresis-related air embolism (C3), myocardial infarction
(E2), cardiac arrest (E3), and death (E6). To evaluate the
real-world applicability of the definitions, cases were only
minimally edited to provide variety in either the case pre-
sentation or follow-up. Each case consisted of a brief
description of the donor and procedure, a description of the
adverse event, and any follow-up. Most of the cases (20 of

30) contained a single adverse event. Case 1 is provided as
an example (Fig. 1).

In June 2016, the cases and associated documents, includ-
ing a cover sheet requesting universal participation, instruc-
tions, examples of cases with potential answers, an answer
scheme, a formatted answer sheet, and the harmonized defini-
tions, were sent out to active members of the AABB and ISBT
HV groups. It was also distributed more generally via e-mail
with support from ISBT, IHN, AABB, and America’s Blood Cen-
ters. The participants were asked in the cover letter to evaluate
each case, selecting at least one adverse donor category for
each case and evaluating the optional categories or attributes
of that diagnosis where appropriate. For each answer, at least
one diagnosis was requested along with any associated
optional information, such as duration of arm pain, length of
loss of consciousness, severity and imputability scores, and any
comments regarding the use of the harmonized definitions.
The answer scheme showing mandatory categories and
optional categories (with asterisks and in italics), as well as the
severity grading and imputability scale (likelihood that adverse
event was caused by donation) is presented in Fig. 2. All docu-
ments associated with the validation exercise, including a
PowerPoint file summarizing the responses for each case and
other resource files are available on the ISBT and AABB Web
sites.16,17

Descriptive statistics were obtained to identify the most
frequent definition, severity, and imputability category in
each donor case. Interrater reliability was calculated using
Fleiss kappa (κ) statistics to measure the level of agreement
or concordance among all responders and the level of
agreement by donor adverse event (category-wise κ). Donor
cases were grouped by reaction categories A through F
(Table 1). The level of agreement (κ) was divided into quin-
tiles for interpretation: Poor (κ ≤ 0.20), Fair (0.20 < κ ≤0.40),
Moderate (0.40 < κ ≤0.60), Good (0.60 < κ ≤0.80), and Very
Good (κ >0.80). Only one category (A: Local Symptoms) was
used to calculate κ in cases with multiple potential diagno-
ses. Interrater statistics were not calculated when there were
not at least two raters and at least two cases. Statistical anal-
ysis was performed using computer software R
(R Foundation for Statistical Computing, Rv3.3.1), and
kappa statistics with a threshold of p less than 0.05 were
considered significant.

Fig. 1. Sample case for review.
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RESULTS

A total of 54 responses were received from 25 countries.
Based on self-reporting demographics, the respondees
worked predominantly in either academic institutions, gov-
ernmental agencies, or blood centers and mostly had titles
that included words such as Professor, Medical Director,
Deputy, or Director (data not shown). Four respondees
stated that their response reflected input from staff or fellow
or junior faculty. At least one severity and imputability
result was provided by 52 of 54 responders for each case.
The interrater reliability was calculated for 18 of the unique
diagnosis cases and for nine of the multiple-diagnosis cases.

Cases with a single diagnosis

The level of agreement between responders is shown in
Table 1. Based on Fleiss κ analysis, Category A: Local Symp-
toms cases had overall good agreement (κ = 0.742; p <
0.001). Arterial puncture (A1.2), cellulitis (A3.2), deep
venous thrombosis (A4.1), and compartment syndrome
(A4.3) showed very good agreement (>0.80 κ; p

Cases with multiple diagnoses

When further analysis was done for multiple-diagnosis cases
that included Local Symptoms, an overall moderate agree-
ment was observed (κ = 0.449). Delayed bleeding (A1.3) and

arteriovenous fistula (A4.2) had good agreement levels
(0.608 and 0.772 category-wise κ, respectively).

Optional responses and comments

In one-half of the cases (15 of 30), at least one optional sub-
category or term was possible in the answer sheet (Fig. 2),
excluding severity and imputability (discussed below). Use
of optional subcategories varied. Optional categories, such
as superficial thrombophlebitis (A3.1) and cellulitis (A3.2),
were used by nearly all responders (53 of 54 and 52 of
54, respectively), whereas responders less often made use of
other arm pain (A2.2). Responder comments suggested that
the other arm pain category was confusing to them (data
not shown).

Optional descriptors included duration of symptoms,
presence/absence of injury, and onsite/offsite location of
reaction. In general, the descriptors were more likely to be
used in cases where the descriptor was explicitly mentioned
and if only one optional descriptor was requested. For
example, in cases diagnosed as nerve injury/irritation
(A2.1), 76% to 94% of responders reported the single
optional descriptor duration of symptom. For vasovagal
reactions, however, there was more variability. Duration of
loss of consciousness was most often reported (range 54%-
87%) followed by presence of injury (range, 52%-72%) and
location of reaction (61%-70%). Injury was more likely to be

Fig. 2. 2016 AABB, International Haemovigilance Network, and ISBT donor hemovigilance case validation answer scheme (optional

categories with asterisks and in italics).
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reported than “without injury.” Similarly, location of reac-
tion (onsite vs. offsite) was more likely to be reported if
explicitly stated in the scenario (data not shown).

There were approximately 400 total free text comments
submitted, averaging seven comments per responder
(range, 0-30). Each question averaged 13 free text com-
ments (range, 8-26). In general, the number of free text
comments correlated with the complexity of the case (data
not shown).

Severity coding varied widely. Figure 3 demonstrates
the range of assigned severity in a group of cases where
arm pain is the best single diagnosis. These range from an
assignment of Mild by 93% of responders for Case 22 to
varying assignments of severe (46%), moderate (44%), and
mild (6%) for Case 8. Figure 4 demonstrates similarly vari-
able responses received for imputability among the three
cases with vasovagal reaction as a single diagnosis, where
for Case 16, 7% of responders thought the case was “defi-
nitely” related to the donation compared with 72% of
responders who found the case unlikely to be or excluded
from being related to the donation event. Case 21 results
showed similar variation, with 22% “probably” related to
the donation, and another 20% found it unlikely to have
been related to the donation.

DISCUSSION

In this validation study, users from around the world were
asked to evaluate a harmonized donor HV definition list that
was created from existing lists by a multinational collabora-
tion of HV experts. Overall, the validation exercise success-
fully demonstrates that there is good agreement in how
responders use the terms; however, there are several oppor-
tunities to clarify the definitions and when to use them.

A donor HV “ontology”

Health care is full of complicated terms and concepts that need
to be defined precisely and objectively. Without standardized,
well-defined terminology, communication is poor, reducing
our ability to learn from others and translate that new knowl-
edge into local continuous process improvement initiatives.
National and global surveillance systems are important ways to
standardize terminology and define commonly reported data
elements but struggle with the opposing goals of promoting
comprehensive versus providing simple reporting.

Comprehensive reporting helps gather a wide variety of
detailed information that is necessary to exchange compli-
cated ideas and can lead to hypothesis generation or better
understanding of underlying mechanisms. Unfortunately, it

TABLE 1. Single-diagnosis cases: level of agreement between assessors

Diagnosis
Category-wise

kappa
Level of

agreement

A. Complications mainly with
local symptoms

Blood outside vessel A1.1 Hematoma 0.791 Good
A1.2 Arterial puncture 0.847 Very good
A1.3 Delayed bleeding NS*

Arm pain A2.1 Nerve injury/irritation 0.787 Good
A2.2 Other arm pain† 0.19 Poor

Localized infection/
inflammation

A3.1 Superficial thrombophlebitis† 0.716 Good
A3.2 Cellulitis† 0.810 Very good

Other major blood
vessel injury

A4.1 Deep venous thrombosis 0.833 Very good
A4.2 Arteriovenous fistula 0.101 Poor
A4.3 Compartment syndrome 0.833 Very good
A4.4 Brachial artery pseudoaneurysm 0.712 Good

B. Generalized symptoms—vasovagal reactions B1 Vasovagal reaction, no loss of
consciousness

0.728 Good

B2 Vasovagal reaction, loss of
consciousness

0.743 Good

C. Related to apheresis C1 Citrate reactions 0.796 Good
C2 Hemolysis NS*
C3 Air embolism NS*
C4 Infiltration 0.512 Moderate

D. Allergic reactions D1 Local allergic reaction NS*
D2 Generalized reaction NS*

E. Other serious conditions E1 Acute cardiac symptoms (other
than E2 or E3)

0.491 Moderate

E2 Myocardial infarction NS*
E3 Cardiac arrest NS*
E4 Transient ischemic attack 0.256 Fair
E5 Cerebrovascular accident 0.304 Fair
E6 Death NS*

F. Other F Other NS*

* Represents categories with nonsignificant kappa.
† Italicized terms are optional.
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is very resource intense. With simple reporting require-
ments, on the other hand, it is less burdensome to collect
information, and the information is more likely to be cap-
tured electronically at the expense of the collecting much

less information. Policy makers increasingly need real-time
data to inform policy, requiring the use of clearly and objec-
tively defined terms across large systems and geographic
regions that are electronically captured for quick retrievabil-
ity.18 Too often, however, the real questions begin where
the simple data reporting ends.

Ontologies provide a unifying framework that is condu-
cive to problem solving and are defined by the Oxford
English Dictionary as “a set of concepts and categories in a
subject area or domain that shows their properties and rela-
tions between them.”19,20 The current harmonized defini-
tions list is loosely organized as an ontology, providing both
the ability to capture detailed information in a structured
way for local or research use that can be condensed into at
least two more generalized levels (Fig. 5) better suited for
surveillance systems. In the validation exercise, the agree-
ment of the definitions generally improved as the terms
were integrated into more general categories, suggesting
that future revisions should provide more guidance to the
definitions and uses of the granular terms. The validation
exercise also shows us that HV cases must contain sufficient
detail and objective information to be accurately reported.

Optional versus mandatory terms

The addition of optional terms in the ontology serves many
purposes: (1) It was considered the best way to organize
information that may have utility at a local or academic
level that could readily be mapped to broader surveillance
terms; (2) it allowed flexibility in incorporating terms that
may be used more frequently in some regions over others
(such as the more common usage of the term infiltration
[C4] in North America); and (3) it provided a framework to
introduce potentially emerging concepts into the ontology.
Other arm pain (A2.2), for example, is beginning to be used
in certain western European countries to try to distinguish
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Fig. 3. Range of severity rating in cases of arm pain (54 responses per case).

Fig. 4. Range of imputability rating in cases of vasovagal reaction

(54 responses per case).
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direct nerve damage with vague pain that quickly resolves.
Additionally, we need an opportunity to introduce new
terms as we continue to learn about adverse donor events.
The ontology should remain flexible to include or at least
consider additional data elements that might be helpful in
improving the objectivity of terms.

Multiple diagnoses

Future revisions will need to address how to manage report-
ing of two or more separate but related complications, for
instance, when a hematoma results in arm pain. Phlebot-
omy involves a sharp needle piercing both soft tissue and
veins, and cutaneous nerve fibers and arterial vessels run
alongside veins (and sometimes around); therefore, it is not
surprising that blood outside vessels (A1) is often associated
with arm pain (A2), vasovagal reactions (B1, B2), and other
donor-related adverse events. The question becomes, “Is it
important to report one complication over the others, or to
capture all of them?” From the donor’s perspective, it is
likely considered worse to have multiple adverse events,
whereas HV systems tend to focus on the complication of
greater severity or longest duration. The answer, therefore,
may depend on how the information is to be used and
should require objective definition and clear distinction
between levels of severity and imputability.

Capturing the evolution of an adverse event

Symptoms may evolve over the first 24 hours, especially
when associated with rebleeding or delayed bleeding, and

so are not always fully captured at presentation. Not all
blood establishment computer systems are capable of cap-
turing follow-up information, meaning that even if there is
an automated way to capture initial data, a significant por-
tion of donor HV data must still be manually captured in a
separate database. For these and other reasons, at least in
the United States, adoption of automated data capture of
donor HV has been slow.6

Severity and imputability

Assigning severity and imputability can be difficult, espe-
cially when information is incomplete, and some terms,
such as long-term pain and/or disability, are subjective.
Both severity and imputability assessments were intention-
ally made optional during the initial version, as there are no
uniformly agreed upon objective criteria to separate levels
of severity or imputability. This flexibility allows blood cen-
ters to determine which elements of donor vigilance are fea-
sible in their situation; however, it limits the ability to
combine data into larger data sets that would likely better
inform policy.

Current definitions of severity are more aligned to
recipient reactions,21,22 and may be difficult to directly apply
to donor complications. Yet, a consensus may be gathering
that there are some objective criteria—such as the need for
outside medical care, the need for immediate surgery, and
temporary or permanent changes in level of donor
function—that are documented consistently enough to be
considered in future revisions.

A4.2
Arteriovenous 

Fistula

A4.1 Deep Vein 
Thrombosis 

A4.3 
Compartment 
Syndrome 

A1. Blood Outside 
the Vessel 

A4. Other Major 
Blood Vessel 

Injury  

A. Complications Mainly 
with Local Symptoms

A2. Arm Pain 
A3. Localized 
infection/ 

inflammation 

A4.4 Brachial 
Artery 

pseudoaneurysm 

Fig. 5. Ontological Structure Sample: Complications Mainly with Local Symptoms. [Color figure can be viewed at wileyonlinelibrary.com]

TABLE 2. General suggestions for subsequent revisions
1. Utilize a format such as the recipient adverse event template to more clearly structure the terms.
2. Incorporate suggestions to clarify terms (e.g., change deep venous thrombosis to venous thrombosis).
3. Include examples of when to use and not use specific terms, including the optional terms.
4. Define terms and levels of severity and imputability in reproducibly objective formats.
5. Determine when and how multiple diagnoses should be reported with examples.
6. Consider if other terms (e.g., needle adjustment) or dictionaries (e.g., Plasma Protein Therapeutics Association definitions) should be
incorporated.
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Next steps

Based on comments from responders and feedback during
presentations, the first version of the harmonized definition
list has successfully passed its validation exercise. It is almost
universally agreed that a single list is preferred when sharing
donor HV data internationally and that future revisions
should focus on setting objective criteria for the assignment of
severity and imputability. The authors have collected many
suggestions during this exercise and have included them in
the resource documents available on the AABB and ISBT Web
sites. The topics are broadly summarized in Table 2.

In conclusion, the current harmonized donor HV terms
adequately cover donor HV diagnoses. The overall concor-
dance in use of the terms is good and in general improves
when there is relative clarity on symptoms to be reported
and instructions for use of the terms.
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