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This Association Bulletin contains information for the membership on strategies that may
mitigate the risk of injuries and adverse reactions in donors under 20 years of age. AABB
1s 1ssuing this bulletin in anticipation of the renewal of high school and college blood
drives. Blood collecting facilities may want to consider implementing some of these
strategies in an effort to reduce the incidence of injuries and adverse reactions in this
population of donors.

Association Bulletins, which are approved for distribution by the AABB Board of
Directors, can include announcements of standards or requirements for accreditation,
recommendations on emerging trends or best practices, and/or pertinent information. This
bulletin does not contain specific recommendations, nor does it create a standard or
accreditation requirement. It is based on reports from the AABB B Younger Donors
Adverse Reactlon Workmg ‘Group, which includes physwxans nurses, admmlstrators
Centers, the American Red Cross, and Blood Centers of America. The working group
reviewed and discussed available information and, on the basis of current practices,
addressed three objectives: 1) reduce adverse reactions in young blood donors; 2)
eliminate donor injuries related to adverse reactions; and 3) address donor education and
consent issues related to young blood donors. The full texts of these reports, which are
included as appendix 1 and appendix 2 to this bulletin, contain a number of strategies that
may accomplish these objectives. Some of the suggested interventions are supported by
studies and data, while others represent a common practice or, a practice that is expected,
but not proven, to accomplish the stated objectives.

Background

Volunteer blood donations are the basis of the nation’s blood d supply. Donations are
recruited from a healthy population that ranges in age from | 16 (state law permitting) to

75 years or older. During the past several years, blood collection facilities have placed
greater emphasis on donations from younger donors as donations from older donors are
declining due to individual health issues and other eligibility barriers. Reports from blood
collection facilities indicate thaf 10 to 20 percent of all whole blood collectionsinthe



where 16/year-olds are permitted to donate, the percentage of donations from this age
group 1€ even higher. The growth of this donation segment is related to the increase in
blood drives at high schools. Blood donors of high school age generally embrace the
opportunity to donate blood for a number of reasons; including their perception that
donating 1s a “rite of passage,” their attraction to the medical/technological aspects of
blood donation, and the fact that they can often be excused from class. They are also ideal
donors because they have lower deferral rates and, by experiencing donation early in life,
they are more likely to continue donating in the future.

Unit@es now come from blood donors who are less than 20 years old.-In states

As data from young donors and high school drives accumulate, it has become clear that
the rate of adverse reactions is more frequent in this group of donors — as much as five. .
Times the adult rate jn some studies. Although serious syncopal reactions that can lead to
donor injury are rare, they are proportionately elevated in this group. Moreover, age

~ appears to be inversely related to the risk of suffering an adverse reaction. Several recent
studies document this phenomenon as well as various strategies to reduce adverse
reactions. These published results have drawn greater attention to this issue among blood
collection facilities. Recognizing this new information and understanding the importance
of assuring donors a safe and satisfying donation experience, blood collection facilities
have joined forces to address safety for young blood donors.

Donor Adverse Reactions

The vast majority of blood donations are uncomplicated, with no side effects or
discomfort. However, a small number of donors experience bruising and/or bleeding at
the venipuncture site, mild nausea, or changes in consciousness, including dizziness,
prefainting, fainting or syncope leading to collapse or convulsions. The working group
focused specifically on change of consciousness reactions, such as syncope, that can lead
to donor injury if the donor falls. Several factors influence the risk of complications after
blood donation: inherent donor characteristics and predisposition toward reactions, blood
collection staff skill and experience, blood drive set-up and environmental site features,
and donor education before and after donation.

The literature, published studies and blood collection facility experience document donor
characteristics that correlagg_,mlth higher syncopal complication r;tes-after whol/qhb_‘lgod
donation. These include young/age, first-tigiie donation status, low\g@éht, low(blo
volume, female gender, and Caucasian ethnicify. Young age, total blood volume, and

first-time donafion status are known to be independent.risk factors.and leading

\_,cgi.?..“?IF!Hﬁ?.!!}!§m,‘.,.,.«ymopalnreaertions.

Given these predisposing factors, the working group reviewed many field practices and
literature reports on measures to reduce reactions, including the following.
¢ Predonation education. Measures in this area greatly affect donor
understanding of what to anticipate and how to deal with discomforts that might
arise from donation. This area is addressed more specifically below under Donor
Education. '




Blood drive environment and set-up. Although few published data or
information are available on best practices for drive set-up, the working group
recognized the tmportance of adequate ventilation, electrical outlets, and physical
space for managing adverse reactions. Specific actions discussed include:

1. Procedures for site selection to ensure acceptable conditions that support
operation and guidance on discontinuing operations if the conditions become
unsuitable.

2. Controlled donor flow and adequate staff or volunteer availability.

3. Existence of a donation environment that can accommodate progressive
recovery strategies.

4. Donor escorts, especially from the chair/bed to the postdonation area

(canteen).

Predonation area for hydration and nutrition.

6. Postdonation canteen/refreshment area.

7. At the canteen site, adequate staff or volunteers who are trained in
recognizing donation reactions.

8. Separate areas for recovering donors who may feel anxious or sick.
Additional practices and information relating to the listed strategies are contained
in the appended reports.

Staff supervision and phlebotomist skills. Training and supervision of

w

collection staff are critical to the success of all blood drives and the safety of the
donor. For high school drives, in particular, providing extra or experienced staff
may mitigate the rate and impact of donor reactions. Blood collection facilities
should regularly review collections staffing, training, and performance regarding
managing reactions.

Interventions. Various field practices are currently in place to prevent donor
reactions, specifically in young donors. Although they are evolving practices, the
following practices should be considered and evaluated by blood collection
facilities.

1. Donor Size/Age Criteria. The current eligibility requirement of a
minimum weight of 110 1b and a whole blood collection limit of 10.5
mL/kg are sufficient to protect most donors. These criteria are based on
the assumption that they would prevent drawing more than 15 percent of a
donor’s blood volume. Some blood collection facilities are considering
changing those criteria to require that eligible donors have an estimated
blood volume greater than 3500 mL. Other practices include raising the
minimum weight to 120 1b for young donors or collecting a smaller
volume of blood from young donors.

2. Distraction Strategies. Distraction techniques such as audiovisual
entertainment have been reported to be effective at putting donors at ease
during collection, based on reductions in self-reporting of reactions.

3. Hydration. In a few studies, donors who received water (500 mL, 30
minutes before donation) reported significantly fewer reactions. Blood



collection facilities may want to provide donors less than 20 years of age
with beverages and encourage them to consume 500 mL of fluid within 30
minutes before phlebotomy.

4. Applied Muscle Tension (AMT). AMT is the repeated, rthythmic
contraction of the large muscles of the arms and legs and has been shown
to reduce presyncopal reactions in young donors. This technique is also
easy to learn and safe to use.

5. Automated Collection Procedures. Automated two-unit red cell collections
have a favorable safety profile compared to whole blood collections in
young and first-time donors. The lower risk of reactions may be attributed
in part to the saline (volume) replacement. Expansion and further study of
apheresis red cell donation programs in high schools and colleges is
recommended.

6. Postreaction Instructions. Under current standards, blood collection
facilities must have a process for treating donor adverse events and
providing for emergency care as necessary (BB/TS Standard 5.3.2.1). It is
advisable to include information for both donors and families. This issue is
addressed in more detail below under Donor Education.

Donor Injuries Resulting from Reactions

As it is a rare occurrence, there is no published information on injuries resulting from
blood donor reactions. Available data come from injury claims at large collection
programs. Current estimates predict approximately one serious injury per 200,000
donations. Injuries can occur when a donor has a syncopal reaction and collapses to the
floor, causing facial or other fractures and lacerations. Reducing these syncopal reactions
should, in tumn, reduce these types of injuries. Other environmental and operational
practices, including the use of additional staff and training in the management of
reactions in the recovery area, are evolving. Reinforcement of canteen observation and
escort policies and donor education about reaction recognition are also recommended.
Placing recovering high school donors on floor mats to prevent falls and injury is another
practice being evaluated. An accurate assessment of the impact of these measures awaits
further collection of information on injury rates. )

Donor Education

Predonation information, consent for donation and understanding how to manage
postdonation issues are critical to providing a satisfying donation experience and
ensuring that the donor returns for future donation. Because younger donors have
different backgrounds, expectations, and legal issues relating to their donation, donor
education and consent have special significance. Blood drives at high schools involve
additional considerations for education, legal responsibility, and parent/guardian
involvement.

Predonation anxiety is associated with increased rates of reactions. Addressing common
donor fears and suggesting useful coping techniques allays donor anxiety and improves



attitudes toward self-efficacy (the belief that one has the capability to manage a situation)
and future intention for blood donation. Predonation educational materials should be
considered part of the consent process, in that information pertinent to the donation
process, possible reactions, and interventions is imparted before the decision to donate.
These materials will have greater impact if they are designed for the high school
population, using age-appropriate language and graphics. They also may be presented in
other adolescent-friendly formats, such as videos. Elements to be considered for inclusion
in such materials include:

* A general statement that most donors have uneventful donations and most
reactions, when they occur, are minor.

¢ A statement identifying which donors may be at increased risk for a reaction and
why (for example, young, first-time, female, or low-weight donors may be
especially at risk).

o A brief description of the donation process to inform first-time donors about the
process and to alleviate anxiety about the unknown.

* Descriptions of possible techniques to prevent reactions and enhance coping
skills, and a brief explanation of the possible benefits of adhering to these
techniques. v

* Statements describing blood collection facility policies on parent/guardian
consent and confidentiality regarding test results, if applicable.

Blood collection facilities may want to consider targeting educational initiatives
on adverse reaction prevention strategies, coping strategies to reduce reactions,
responses to the management of delayed or prolonged donor reactions, and
continuity of care after release from the donation site to the following groups:

¢ Chairpersons, drive sponsors, and high school officials.
¢ Training, recruitment and collection staff.
¢ High school students and their parents.
e School nurses.
Ideally, this information should be delivered close to the day of donation.

Postreaction Education and Care. Collection facilities must have a process for treating
donor adverse events and providing for emergency care as necessary (BB/TS Standard
5.3.2.1). Measures to improve communication with parents/guardians or school nurses
should improve the management of delayed reactions after leaving the site, and collection
facilities may want to consider the following measures:

¢ Communication with parents/guardians if a donor experiences loss of
consciousness or other reaction or injury, in accordance with state laws.

¢ Continuation of care for young donors who have had a reaction at the site or at
home.

Consent and Confidentiality for Young Blood Donors



Informed consent practices for blood donation that successfully incorporate the principles
of autonomy, veracity, beneficence, and non-maleficence have not been uniformly
adopted. Consent to donate is not a simple signature on a form, but a broader process that
involves education of the donor and, in some cases, the donor’s parents/guardians.
Moreover, consent for the collection of blood from 16- and 17-year-old minors, presents
certain dilemmas and challenges. For example, state laws that allow 17-year-olds to
consent to donate blood are generally silent on the minor’s right to consent to subsequent
medical treatment for an adverse reaction. States that allow 16-year-olds to donate often
require parent/guardian permission/consent and, therefore, do not imply any emancipated
status. Even though these states may recognize that minors have the decisional skills
necessary to make informed health-care decisions, parents/guardians still have legal
responsibility for their minor children.

Policies on notification of blood donors of test results must be carefully reviewed against
state statutes relating to minors. In addition, minors are generally prohibited from
participating in research without parent/guardian permission, although blood collection
facilities may perform certain required or elective tests under research protocols that have
been approved by an institutional review board.

Again, in providing adolescent donors (and parents/guardians) with information
regarding the donation process and possible consequences (reactions), collection facilities
are meeting an essential requirement of consent. Blood collection facilities may want to:

o Consult state statutes regarding age and consent requirements.
Become familiar with the literature specific to adolescent/minor informed consent
and assent.

¢ Provide information to both donors and parents/guardians as part of the consent
process. Some facilities provide a parent/guardian consent form that functions as
both informational brochure and consent documentation.

e Incorporate information specific to increased rates of reactions among certain
groups such as young and/or first-time donors into the consent process.

» Incorporate statements regarding release of information to parents regarding

- medical care for reaction and/or positive test results, as applicable.

Summary and Conclusions

While most donations are uneventful, even a minor complication reduces the likelihood
of areturn donation. Serious injury following blood donation occurs infrequently among
all donor age groups, but adolescent donors are disproportionately affected compared to
older adults. Virtually all dimensions of the blood donation experience have some impact
on the risk of complications. The working group has performed a comprehensive review
of current views and practices involving adverse donation reactions in young donors.
AABB believes that blood collection facilities may find this information useful in
addressing the unique challenges presented by young donors and high school blood
drives. Although zero risk may not be attainable even in adults, the rate of complications
in minors calls for ongoing attention to a sustained operational effort that is continually
focused on donation safety. AABB encourages blood collection facilities to continue to



monitor and report the effectiveness of interventions on blood donor reaction rates and
injuries resulting from reactions. AABB’s effort to establish a national hemovigilance
program in the United States could provide not only a uniform reporting structure for
adverse events after blood donation, but also the mechanism to monitor the effectiveness
of efforts to prevent the rare but more medically serious donation-related complications.



Appendix 1.
Recommendations to Minimize the Risk of Reactions and Injuries
among Adolescent Blood Donors

Contributing authors: Anne Eder, Hany Kamel, Christopher France, Diane Killion, Patsy
Shipley, Pat Demaris, Nina Salamon, and Dan Waxman for the AABB Younger Donors Adverse
Reaction Working Group, Robert Jones, MD, Chair

Objectives

1. To review published data and reported efficacy of methods to enhance the donor experience and/or
reduce donor complications.

2. To identify the different approaches that could be employed at blood centers to reduce donor
complications at high school drives.:

Executive Summary

Young (16- and 17-year-old) donors now represent a significant and increasing proportion of the
whole blood donations to blood centers in the United States, accounting for about 8% of the
whole blood donations or 450,000 whole blood collections to the American Red Cross (ARC) in
2006. However, young age, total blood volume, and first-time donation status are known to be
independent risk factors and leading determinants of donation-related complications.'® Even
minor reactions or temporary deferrals decrease the probability of return donation,® and efforts
to improve the donation experience are crucial to sustain the blood supply. The increasing
dependence on recruiting and retaining young blood donors requires a committed approach to
donor safety, especially on high school blood drives.

A multidimensional view of the donation experience recognizes several aspects that influence the
risk of complications after blood donation: inherent donor characteristics and predisposition
toward reactions, blood center staff experience and skill, blood drive set-up and environmental
features, and donor education before and after donation. Donor characteristics that correlate with
higher syncopal complication rates after whole blood donation include young age, first-time
donation status, low weight, low blood volume, female gender, and Caucasian race. While these
may not all be independent predictors of reactions, an additive effect of risk factors has been
observed in Caucasian high school students.’ Several interventions (eg, asking the donor to drink
16 oz of water shortly before donation, or using applied muscle tension or distraction techniques)
have been used to improve the donation experience and/or reduce donor complication rates.
However, no single measure has been shown to prevent a majority of systemic reactions or to
prevent the rare but more serious complications, such as syncope-related injury after whole blood
donation.

Consequently, blood centers should consider all factors that affect a donor’s experience and
influence the risk of complications before deciding which safety measures should be enhanced or
introduced at the blood center. The effectiveness of safety initiatives should be monitored
continuously, the resultant data should be peer reviewed, and the conclusions should be
published to further our understanding of the efforts to improve the donation experience.



The working group recommends that blood centers consider one or more of the measures in the
following areas and develop monitoring programs to continually assess safety:
1. Predonation education
. Drive set-up and environment
III. Staff supervision and phlebotomist skills
1V. Interventions
A. Donor eligibility criteria
1. Deferring young donors with blood volumes below 3500 mL
2. Raising the minimum acceptable donor weight
3. Collecting a smaller volume of blood from young donors
B. Distraction strategies
C. Water ingestion
D. Muscle tension
E. Automated red cell collection procedures with volume replacement
V. Postreaction instructions to donor and parents

This report summarizes the available evidence on these different approaches to improve the
donation experience, identifying expected benefits and limitations, providing directions for
additional development and study, and estimating the impact on the donor base, to offer
consensus-denved recommendations in each area.

L. Predonation Education

Efforts to address common donor concerns and provide useful coping suggestions were
associated with improved scores on questionnaires that assessed donor attitude, anxiety, self-
efficacy (the belief that one has the capability to manage a situation), and intention toward blood
donation.'® There are no published studies that evaluate the effect of blood donation recruitment
materials on complication or return donation rates.

Some unpublished data and anecdotal experience suggest that educational initiatives may be
effective at reducing donor reactions and equipping the donor and staff to better handle reactions
to reduce their seventy. ’

Recommendations

Educational efforts may be reasonably expected to improve the donation experience and could
result in greater participation and more effective preparation. Such efforts would not be expected
to have an adverse impact on the donor base.

Educational initiatives should target the following groups:
¢ Chairpersons and sponsors of drives.
» High school students and their parents.
o Educational material directed at donors should contain prevention strategies or
anticipatory guidance and content that address coping strategies to reduce reactions.
o Educational material should be delivered close to the day of donation.
e School nurses.
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o School nurses should be informed of the pathophysiology of donation-related adverse
reactions and the care of donors who experience complications.

o In advance of the drive, donor centers should discuss with school nurses or administrators
how to handle delayed or prolonged donor reactions and ensure continuity of care after
release from the donation site.

Training recruitment and collection staff.

The optimal delivery method for student education is unknown but may include the following
formats:

An educational DVD. A video format <10-minutes meets the students in their world and offers
school administrators the ability to provide the education at their convenience.

Podcast, downloadable eBook, or similar application.

Blood center Web site.

II. Drive Set-Up and Environment :

Blood centers should have systems in place to process donors efficiently and to provide good
donor care regardless of age. Scant data exist on best practices for drive set-up, and sponsor
groups are often challenged to find enough space to accommodate a blood drive. Most blood
centers require site clearance before a blood drive. It is important to tour the location where the
drive 1s held to ensure adequate ventilation, electrical outlets, and space for handling adverse
reactions. In a recent Blood Centers of America (BCA) survey of 26 blood centers, nine centers
responded that the drive set-up for high school drives differs from the set-up for regular drives
(Nina Salamon, personal communication).

Recommendations

Supportive evidence does not exist to recommend more controlled or restrictive requirements for
drive site set-up. However, blood centers are encouraged to share their experiences to identify
and implement processes that may lessen the likelihood of adverse reactions.

A predonation hydration station or other mechanism to provide fluids to donors before donation
should be part of the drive planning or set-up. Donors should be allowed to leave the area with

bottles of water, which may require obtaining permission from the school administrators before
the drive.

Blood centers should consider the following aspects of drive set-up that may mitigate adverse
reactions at high school blood drives:

Procedures for site selection to ensure acceptable conditions to support operations and guidance on
discontinuing operations if the conditions become unsuitable.

Controlled donor flow and adequate staff or volunteer availability. Arrival and departuie patterns of

students should be evenly spaced to minimize commotion. Access to the donation area should be
limited to student donors, designated volunteers, and staff.

Progressive recovery strategies (eg, dangling legs over the side of the bed with appropriate attention)

before having the donor stand up after donation.

Escorting donors through the process—in particular, from the chair/bed to the canteen. Consider
asking the volunteers to escort the donors back to class.

_10_



Predonation canteen table for fluid and food (see Water Ingestion, below).

Postdonation canteen/refreshment area:

Designated area and donor flow should allow for adequate time in the canteen after donation.

Have donors lie on gym mats on the floor during the recovery and refreshment period after donation.

Inform donors of the importance of staying in the canteen for an allotted time (eg, about 15 minutes)

or until they feel well. Emphasize to staff the importance of instructing donors to stay in the recovery

area for sufficient recovery time.

¢ Additional staff or volunteers who are trained in recognizing prereaction signs and symptoms can be
assigned to the refreshment area. _

e Area for recovery. Wheel chairs should be available. Mobile screens can be used to separate or

partition areas for students who may feel anxious or sick.

e o o o

I11. Staff Supervision and Phlebotomist Skills

Employees in the collections department are crucial to the mission and success of the blood
center and the safety of the blood donor, regardless of donor age. In one study, phlebotomists
exhibiting high scores on a standardized social skills test were associated with reduced donor
reaction rates.'' Phlebotomy training was somewhat significant in this study.

Some donor centers try to mitigate adverse reactions at high school blood drives by including
staff who are well trained to recognize signs of reactions and to take steps to prevent them, and
by increasing the number of staff or other supervisory personnel at high school drives.

Recommendations ,

Although donor centers often report having “extra” or “more experienced” staff on high school

blood drives, there is no industry benchmark for a staffing model or skill-set requirements. The

importance of hiring practices and staff training in interpersonal skills as well as technical skills
1s recognized. Blood centers are encouraged to continually evaluate their training programs and
staff performance.

IV. Interventions
A. Donor Eligibility Criteria
1. Deferring young donors with blood volumes below 3500 mL.
¢ Postdonation syncope may be a manifestation of the typical “vasovagal” attack, but can be a
manifestation of hypovolemia.
e One study of whole blood donations showed that a donor blood volume below 4775 mL is an
independent risk factor for faint and prefaint reactions.2
» The nisk of reaction decreases substantially with increasing blood volume in the ranges
assessed.2 Five percent of donors in this study had blood volumes of less than 3500 mL,
which guarantees that their 525-mL donations would be more than 15% of their blood
volumes.
e Implementing an additional requirement for minimum total blood volume (>3500 mL) may
reduce the risk of faint and prefaint reactions. A bivariate analysis indicates that the
difference in reaction rates based on donor blood volume is larger at a younger age than the

_ll_



difference for donors older than 30 years of age. An intervention applied to young donors
(<23 years of age) with low blood volumes (<3500 mL) might reduce reactions.

¢ Preliminary unpublished data (Hany Kamel, personal communication) have indicated that
donors younger than 23 years of age whose blood volume is <3500 mL represent 9% of
donors younger than 23 and 1.6% of all donors. The rate of moderate and severe reactions in
this group is 1.7% (compared to a 0.33% overall rate of moderate and severe reactions). A
policy of excluding donors <23 years of age with blood volumes <3500 mL is estimated to
eliminate 20% of moderate and severe reactions in this age group (9% of all reactions).

2. Raising the minimum acceptable donor weight.

¢ Trouern-Trend et all reported a reaction rate of 0.46% in donors weighing <120 Ib compared
to a rate of 0.14% in the reference group of donors weighing  150to 179 Ib.

e In high school students, Newman et al12 reported a reaction rate of 16.9% in donors
weighing <130 Ib compared to a rate of 8.2% in donors weighing 130 1b or more. Donors
weighing <130 Ib, represented 4.1% of all donors (118/2894).

¢ In one study,6 22 of 32 (69%) injured 16- and 17-year-old donors who received outside
medical care for donation-related injuries weighed >130 Ib; only 4 of 32 (12.5%) weighed
less than 120 Ib. Selection criteria based on donor-reported weight, therefore, would be
expected to prevent only a small fraction of the injuries sustained by adolescent donors.

3. Collection of smaller volume of blood from young donors.

e Two abstracts13,14 demonstrated equivalent overall safety profiles for 450-mL and 500-mL
whole blood collections. In these studies, donors were not stratified by factors known to
predispose to systemic reactions (eg, age, weight, experience, etc). It is possible that any
beneficial effect of collecting smaller volumes from young and/or low-weight donors may
have been masked.

¢ Tomasulo et al15 measured the weight of whole blood units collected in a 450-mL bag,
calculated the percentage of blood volume removed, and reported donor reaction rates in
different donor groups. Female donors who had 14% to 16% of their blood volume removed
were more likely to experience a reaction than those who had only 10% removed. The
authors concluded that donors weighing 110 to 119 Ib had an increased reaction rate, which
was attributed to collection volume. '

Recommendations (Donor Eligibility Criteria)

Studies have identified subgroups at higher risk that may benefit from having different selection
criteria. The current eligibility requirement for minimum weight of 110 Ib and to limit collection
to 10.5 mL/kg is sufficient to protect most, but not all, donors. This requirement was based on
the assumption that it would prohibit drawing more than 15% of a donor’s blood volume. Recent
data suggest that this assumption is not accurate” and a new standard approach may be needed to
limit whole blood collection to no more than 15% of the total blood volume for adolescent
donors. Although the reduction in reaction rates for a given change in selection criteria can be
estimated by multivariate analysis, it is not known if implementation of a given policy will
achieve the predicted results. Blood centers are encouraged to evaluate the potential
effectiveness of different donor selection criteria in preventing reactions and injury.

__12_.



B. Distraction of the Doner During Collection

It is widely recognized that distraction techniques are effective at putting donors at ease during
collection. In a small study the use of audiovisual distractions reduced the self-reporting of
vasovagal reactions.'® Some examples of easy-to-implement audiovisual distractions for donor
drives include allowing the use of MP3 players or providing headsets with music, encouraging
applied muscle tension activities, and placing donor chairs back to back.

Recommendations

Blood centers should provide education to donors on permissible activities for distraction that
may increase their sense of control during the donation. Blood centers should instruct staff on the
importance of distraction as a possible way to reduce reactions.

~ C. Water Ingestion

To date, two studies have been published on the effects of predonation hydration on blood donor
reactions. In a randomized controlled trial, 83 male and female first-time donors (median age =
19) consumed 500 mL of water 30 minutes before allogeneic whole blood donation.'” Results
indicated that the donors who received water reported significantly fewer presyncopal reactions
(eg, faintness, dizziness, weakness) as compared to those who did not hydrate. This finding was
later confirmed in a study of nearly 9000 high school donors (17-19 years of age) who consumed
473 mL of water 0 to 30+ minutes before phlebotomy.'? Based on donor reactions recorded on
the health history form, reaction rates were reduced 21% by predonation hydration (water = 9.9%
reaction rate; no water = 12.5% reaction rate). Additional analyses indicated that reaction rates
were lowest for those who consumed water within 10 minutes of the phlebotomy, with reaction
rates increasing with longer lag times.

Although there are only two published studies on the effects of predonation hydration on donor
reactions, additional laboratory research has demonstrated that acute water loading increases
blood pressure, peripheral vascular resistance, and cerebral blood flow, and can serve as an
effective p{;)g)hylaﬁs against vasovagal reactions in healthy individuals undergoing orthostatic
challenge.”™

Table 1. Summary of Reductions in Donor Reactions Observed as a Function of Predonation
Water Loading vs Standard Donation Control

Stdy | Waer  [Comrol " |Chage
Hanson and France'’ 0.48 0.91 La7o
(2004) (BDRY, log units) (BDRY, log units) °
Newman et a]'’ 9979 12.59

o % 121%
(2007) (donor reactions) (donor reactions)

Note: The BDRI, or Blood Donation Reactions Inventory, is a self-report measure of donor
reactions such as faintness, dizziness, weakness, etc. Elevations on this scale predict donor
non-return over and above the effect associated with reactions recorded on the donor record.
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Recommendations , :
Based on existing evidence that predonation hydration can help prevent presyncopal reactions in
both male and female donors, does not interfere with the donation process, and is perceived by
collection staff as easy to implement, donors should be provided with 500 mL of water or fluid
and encouraged to consume the water approximately 10 minutes before phlebotomy.

D. Muscle Tension _

To date, four studies have been published on the effects of applied muscle tension (AMT) on
blood donor reactions.”** Although AMT exists in many forms, it typically involves repeated,
thythmic contraction of the large muscles of the arms and legs. In the first study to apply this
technique in the context of blood donation, a brief video was used to teach AMT to a small group
(n = 37) of relatively inexperienced donors (ie, 0 to 2 prior donations).”! Compared to controls
who did not view the video, donors who leamed AMT reported significantly fewer presyncopal
reactions (eg, faintness, dizziness, weakness) following donation. Furthermore, those who said
they used AMT throughout the donation had the fewest reactions.

The beneficial effects of AMT were confirmed and extended in a larger study of 605 young
donors (mean age = 22; mean prior donations = 3.5).” In this study donors were randomly
assigned to 1) standard donation, 2) AMT predonation (placebo control), or 3) AMT during
donation (intervention). In both AMT conditions the donors learned the muscle tensing technique
from a brief video presentation. To control for positive expectancy effects, participants in the
AMT predonation (placebo control) condition were instructed to practice AMT from the time
they sat down in the donation chair until just before needle insertion. Overall, the results
indicated that AMT had a beneficial effect for female, but not male, donors. Specifically, female
donors assigned to the intervention condition reported significantly fewer presyncopal reactions,
required fewer donation chair reclines, and were more likely to produce a full unit of blood than
females in the placebo or standard donation conditions (the placebo and standard donation
conditions did not differ).

In a separate sample of donors (n = 467), presyncopal reactions were attenuated for both male

and female donors assigned to the AMT intervention instead of either placebo control or standard

donation (which did not differ).” Most recently, 1209 donors (50% female, mean age = 22, mean
prior donations = 2.2) were randomly assigned to either standard donation or one of five forms of
muscle tensing.”* Donors assigned to AMT viewed a brief video depicting repeated muscle
tensing of the 1) full body (arms, legs, and abdomen), 2) lower body only (legs and abdomen), 3)
upper body only (both arms), 4) upper body only with distraction (both arms, but instructed to
attend to nondonation arm), or 5) donation arm only. When compared to standard donation, full
body AMT replicated prior effects of significantly lower reports of presyncopal reactions and
fewer donor chair reclines. Similar benefits were observed for lower body AMT, but not upper
body AMT, suggesting that tension in the legs and lower abdomen are important components of
the beneficial effects of AMT. Upper body AMT with distraction was also associated with a
significant reduction in presyncopal reactions, suggesting that AMT benefits may also derive, at
least in part, from distraction.

In addition to research in the blood donation context, AMT has been used for decades to
successfully treat patients with syncope related to blood and injury phobia25'29 as well as other
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causes of vasovagal syncope.’*>* Laboratory studies suggest that AMT may help prevent

syncopal and presyncopa] reactions by increasing blood pressure and cerebral blood flow and
oxygenatlon 3339

Table 2. Summary of Reductions in Donor Reactions Observed as a Function of Applied
Muscle Tension vs Standard Donation Control

Ditto et al*! (2003 T
(2003) 49 63 Y220
(BDRI units) (BDRI units)
All donors = 0.43 0.47 8%
log BD log BDRI
Ditto et al”? (2003) (log BDRD (log BDRD
Female donors = 0.55 o
0.44 (log BDRI) (log BDRY) v20%
Ditto and France®
(2006) 0.35 0.45 129%
(log BDRI) (log BDRI)
) 2 0.42 0.52 o
Ditto et al** (2007) (log BDRD) (log BDRD) +19%

Note: The BDRI, or Blood Donation Reactions Inventory, is a self-report measure of donor
reactions such as faintness, dizziness, weakness, etc. Elevations on this scale predict donor
non-return over and above the effect associated with reactions recorded on the donor record.

Recommendations

Based on existing evidence that AMT is easy to learn, safe to use, and effective at reducing or
averting presyncopal reactions in young donors, donor and staff instruction in this technique is
recommended. Different approaches are possible but should be focused on tensing the large
muscles of the legs and abdomen during donation. Further study is encouraged to evaluate the
effectiveness of the intervention in reducing reactions and injuries after donation.

V. Automated Red Cell Collection

The safety of automated.collection of Red Blood Cells (RBCs) has been compared to whole
blood donation.***! In the American Red Cross experience, the vast majonty of adverse reactions
to Whole Blood (WB) and 2 unit RBC donation were minor, systemic complications (eg,
prefaint, citrate reactions).*’ The overall rate of complications was marginally greater for 2-unit
RBCs than for WB collections (320.3 vs 274.5 per 10,000 collections; odds ratio, 1.17 (95% CI,
1.15 to 1.20).
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Table 3. Risk Factors for Donation-Related Complications*

Blood volume < 3500 mL? 349 4.47 (4.10-4.88) 2.88 (2.57-3.23)
Age = 17-18 years' 39.6 4.19 (3.94-4.45) 2.78 (2.59-2.98)
Age = 19-24 years' 274 2.87 (2.68-3.06) 2.39 (2.23-2.56)

First-time donor* 275 2.80 (2.66-2.94) 2.20 (2.07-2.33)

Race = Caucasian ethnicity’ | 14.3 3.42 (2.63-4.46) 2.15 (1.64-2.82)

Blood volume = 23.5 2.97(2.77-3.17) 2.09 (1.90-2.31)
3500-4000 mL*

*Donor reaction rates and odds ratios of combined mild, moderate, and severe reactions by
donor characteristics compared to donors without reactions.’

"Includes age group, gender, donation history, race/ethnicity, estimated blood volume, pulse,
systolic blood pressure, and blood center as covariates.

*Compared to the reference group: blood volume >4775 mL; age 25-65; repeat donor, and
Black, non-Hispanic ethnicity.

However, the rate of major systemic complications (loss of consciousness, loss of consciousness
with injury, prolonged recovery, major citrate) in 2-unit RBC donations was lower compared to
the rate in WB donations; in particular, for donors <20 years [odds ratio, 0.41 (95% CI, 0.32 to
0.53)].*° Blood Systems demonstrated that manual WB collections have a low incidence of
moderate and severe reactions (47.1 per 10,000 collections, 0.47%).*! Single-unit RBCs
collected by apheresis have the same safety profile (37.44 per 10,000 collections, p > 0.20).
Two-unit RBC collections by apheresis and plateletpheresis collections have a significantly
lower reaction rate (15.65 per 10,000 collections, p < 0.00005; and 14.84 per 10,000 collections,
p < 0.00005, respectively).*!

‘Automated 2-unit RBC collections have a favorable safety profile compared to whole blood
collections, with a lower risk of major systemic complications compared to whole blood
donation. This benefit is most pronounced among young and first-time donors, providing a
rationale for further study and for possibly expanding apheresis red cell donation programs in
colleges and high schools.

The apparent safety advantage of 2-unit RBC collections may be attributed to the saline
replacement during such procedures or to the more stringent criteria for such donations (the
hematocrit, height, and weight criteria used to select donors for 2-unit RBC donations are
designed to select donors with larger red cell or total volumes than whole blood donors of
smaller stature). Further analysis is needed to tease out the true impact of volume replacement.
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Recommendations
The available evidence supports further study of expanding apheresis red cell donatlon programs
in high schools and colleges.

V1. Postreaction Instructions to Donors and Parents

Donor centers must have procedures for postreaction care of donors (Standard 5.3.2.1).*

Measures to improve communication with parents/guardians or school nurses may decrease the

likelihood of delayed reactions after leaving the site, and donor centers should consider the

following aspects: ,

e Communication with parents/guardians that the donor experienced a loss of consciousness or other
reaction or injury, in accordance with state laws.

 Blood centers should ensure that donors who have had a reaction receive continued care while they
are still at the collection site and after they reach home.

Conclusions and Future Directions

Blood centers should recognize all the dimensions of the donation experience that affect the risk
of complications and consider one or more of the measures discussed in this report to enhance
safety on high school drives. Blood centers should also monitor the effectiveness of their efforts
to gauge progress and further refine their policies and procedures to protect donors and ensure a
good donation experience. Although most donations are uneventful, even a minor complication
reduces the likelihood of return donation. Serious injury following blood donation occurs
infrequently among all donor age groups, but adolescent donors are disproportionately affected
compared to older adults. In one study, the risk of syncope-related injury among 16- and 17-
year-donors was 5.9 per 10,000 donations compared to 0.4 per 10,000 donations by individuals
20 years or older (odds ratio, 14.46; 95% CI, 10.43-20.04).° Although the initiatives that have
been defined in this report to reduce donor reactions are predicted to also prevent some injuries,
the actual benefit of any specific action may be difficult to measure given the rarity of the
occurrence of donor injuries. Currently, it is also impossible to compare reaction rates across
donor centers because of inconsistent definitions of what constitutes a reaction, different
reporting criteria, and variability in how individual phlebotomists recognize and report adverse
reactions. AABB’s effort to establish a national hemovigilance program in the United States will
provide not only a uniform reporting structure for adverse events after blood donation but also
the mechanism to monitor the effectiveness of efforts to prevent the rare, but more medically
serious, donation-related complications. Although zero risk may not be attainable even in adults,
the rate of complications in minors calls for ongoing attention to a sustained operational effort
that is continually focused on donation safety.
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Appendix 2.
Recommended Initiatives Concerning Education and Consent for
Adolescent Blood Donors

Contributing Authors: Mary Townsend, Terry Perlin, and Jed Gorlin for the AABB
Younger Donors Adverse Reaction Working Group, Robert Jones, MD, Chair

L. Initiatives to Improve Education of Adolescent Donors, School Personnel,
and Parents

A. Adolescent Donors

Objectives

1. To reduce reactions and injuries of high school donors by educating them about
maneuvers to prevent common reactions and injuries resulting from such reactions.

2. To identify elements for inclusion in predonation materials designed to reduce
anxiety and provide coping techniques, thereby reducing reactions and injuries.

Background

Although many aspects of blood collection (such as screening, labeling, and testing) are
highly regulated and standardized across collection facilities, many other facets of the
collection process are unregulated and vary widely, such as the multitude of materials
supplied to donors for recruitment and educational purposes. Specific challenges arising
from the collection of blood from an adolescent population, including the high rate of
reactions, may be addressed by improvements in predonation education of the adolescent
donor to allay anxiety associated with the blood donation process and to promote coping
skills.

The association of predonation anxiety with increased rates of vasovagal reactions is well
documented.'* Labus et al® used the Medical Fears Survey to assess the association of
anxiety with the likelihood of fainting in a group of 364 volunteer blood donors and
found that high scores best predicted fainting in first-time and experienced female
donors. Efforts to address common donor fears and provide useful coping suggestions
through predonation education were associated with improved scores on questionnaires
that assessed donor attitudes, anxiety, self-efficacy (the belief that one has the capability
to manage a situation), and intentions toward blood donation.’ Studies to evaluate the
effect of educational materials on the frequency of reactions are under way.

Recommendations

Although no published studies evaluate the effectiveness of donor educational material in
reducing reactions, studies associating anxiety and fear with an increased rate of reactions
suggest that interventions, including education, to reduce anxiety should have a positive
effect. Therefore, predonation educational materials can be considered part of the consent
process, so that information pertinent to the donation process, possible reactions, and
interventions is imparted before the adolescent makes the decision to donate.
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Educational materials for high school donors will likely have a greater effect if they are
designed with age-appropnate language and graphics. In addition, educational materials
may be presented in adolescent-friendly formats such as videos. Regardless of the format,
elements to be considered for inclusion in predonation materials for students include the
following: '

o A general statement to the effect that most donors have uneventful donations and that
most reactions, when they occur, are minor.

* A statement identifying which donors may be at increased risk for a reaction (eg,
young, first-time, female, or low-weight donors) and why.

o A brief description of the donation process to alleviate anxiety about the unknown for
first-time donors.

e Descriptions of possible techniques to prevent reactions and enhance coping skills.
Also, a brief explanation of the possible benefit of each technique may boost
compliance. Common techniques that have been used include the following:

Predonation hydration.

Receiving adequate sleep.

Receiving adequate nutrition.

Avoiding alcohol before and after donation.

Using applied muscle tension.

Using distraction techniques.

Using progressive recovery techniques (eg, dangling legs).

Complying with postdonation instructions and spending adequate time in the

canteen.
o Avoiding strenuous physical activity after donation.
o Acknowledging anxiety and alerting blood collection staff of anxious feelings.
o Becoming informed and asking questions.

e Statements describing blood collection facility policies on parental consent and
confidentiality regarding test results, if applicable.

0O 0000 O0O0O0

B. Parents of Adolescent Donors

Objectives

1. To involve parents by educating them about ways to reduce donation risk for their
adolescent children.

2. To involve parents by educating them about the handling and treatment of reactions
and involving them in decision-making when reactions occur.

Background
Parents of adolescent blood donors are in a unique position both to participate with their

children in the decision to donate blood and, if reactions occur, to provide any needed
care after their children return home.

Recommendations
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It may be helpful to provide parents with information about blood donation, possible

adverse reactions, and parental involvement in the event of an adverse reaction, even if

parental consent for the donation is not required. The following should be considered for

parental educational matenals:

¢ Matenals should include the same informational elements as student educational
materials. »

¢ Materials may include specific statements regarding the confidentiality of donor
informattion, as applicable.

* Materials may include general instructions for supporting donors after common
reactions such as hematomas or vasovagal episodes.

e Materials may be provided to the parent with consent documents when such
documents are required.

C. School Personnel

Objectives

1. To involve school personnel by educating them about ways to reduce donation risk
for their adolescent students.

2. To involve school personnel by educating them about the handling and treatment of
reactions and involving them in decision-making when reactions occur.

Background
As employees of the school district, school health personnel have responsibility for the

health of students on campus and, therefore, may serve as integral partners with the blood
collection facility in the care of student donors. These health personnel may be involved
in donor reactions either during the blood drive or after the collections staff have left the
collection site. In either case, school personnel may have specific responsibilities to the
student and parent in cases of student injury. Education of school personnel about the
general process of blood donation, the possible reactions, and appropriate interventions
and treatment is likely to be well received. Articles specific to-blood donation and
reactions are needed in the school health literature.

Recommendations

Blood collection facilities are encouraged to communicate with school officials before

high school blood drives to establish policies and delineate responsibilities for student

care during and after the blood drive. It may be useful for blood collection facilities to

develop educational materials that target school health personnel; elements for

consideration include the following:

e A general statement to the effect that most donors have uneventful donations and that
most reactions, when they occur, are minor. ,

* A statement about which donors may be at increased risk for a reaction (eg, young,
first-time, female, or low-weight donors) and why.

e A brief description of the donation process.

e A description of signs and symptoms of common donor reactions.

e A brief description of the appropriate handling of common donor reactions.
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¢ A statement delineating the responsibilities of blood center personnel and school
health personnel. ,

o A statement regarding confidentiality and release of information to parents, if
applicable.

IL Initiatives to Address Consent Issues Specific to Adolescent Donors

Objectives ,

1. To provide blood collection facilities with information specific to informed consent
of minor/adolescent donors.

2. To consider addressing increased rates of reactions in this age group in the informed
consent process.

Background

The ethical substance of informed consent incorporates the fundamental principles of
autonomy, veracity, beneficence, and nonmaleficence. The application of informed
consent principles for both blood donors and blood recipients has been thoroughly
addressed through peer-reviewed journal articles®® and AABB publications.”'° However,
the collection of blood from 16- and 17-year-old minors presents particular dilemmas and
challenges with regard to traditional notions of informed consent.

Many states have long allowed 17-year-olds to consent to donate by specific state statute,
but these statutes are silent on the issue of the minor’s right to consent to subsequent
medical treatment for an adverse reaction. Therefore, the consent process should take into
account applicable state law provisions.

States that allow 16-year-olds to donate often require parental permission/consent. This
situation allows the process of donation but does not imply any emancipated status
because of the requirement for parental permission. Although 16- and 17-year-olds are
sometimes recognized by state law as having the decisional skills necessary for making
informed health-care decisions, parents and guardians still have legal responsibility,
absent state law provisions to the contrary. This ambiguity is often handled by including
the additional concept of assent, the notion that minors should be involved in health-care
decisions in age-appropriate and developmentally appropriate ways.®

Specific issues arise when applying this distinction to blood donation. Blood collection
facilities have traditionally adhered strictly to practices of confidentiality in notification
of blood donors, including minors, of positive test results. Such policies need to be
reviewed by blood collectors with specific attention to state statutes. The research setting
presents simular issues. Minors are generally prohibited from participating in research
without parental permission; however, blood collection facilities may perform certain
required or elective tests under research protocols that have been approved by an
institutional review board, and such protocols address the requirements for consent
applicable to minors. Because statutes governing informed consent are state specific,
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blood collection facilities are urged to consult legal counsel when addressing consent
issues regarding minors.

In summary, it is vital to remember that consent is #ot a simple signature on a form, but a
broader process that involves education of the donor and, in some cases, the parent.
Providing adolescent donors (and parents) with information regarding the donation
process and possible consequences meets an essential requirement of informed consent.

Recommendations

Blood collection facilities should consider the following:

Consulting state statutes regarding age and consent requirements.

Becoming familiar with the literature specific to adolescent/minor consent and
assent.”®

Providing information to both donors and parents as part of the consent process.
(Some facilities provide a parental consent form that functions as both informational
brochure and consent documentation, when applicable.)

Incorporating information specific to increased rates of reactions among groups such
as young and first-time donors into the informed consent process.

Incorporating statements concerning the release of information to parents about
medical care for reactions and positive test results, as applicable.
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BRIETHD L HWR D,

EERRILE R ORI T 3 BB 5 0F — # BERENDIToh., = ORILEEED BIER
RIIMIZHRTEDVE N ERHBA L, HAMRICLDZEHADED 5 FHLEWV I ERHEXR
TW5, BECELIE TOEELREMIUCHBRRMEICE LD LR THAIN, ZOIV—FT
HE < D, S HIT, FIik, BERY X7 EREFITHE S ThHDB, BIEDWLE DD
HT, ZORBOENEH 2B 54O FEICOWTHE SR TS, = 51 - 7 BRI
F I, ROMRITZ OB HELEED TN, Z0X 525K LWMEREZ R L. #Ri
FORPEHR L. IR EBESE5 - L OEERZEMT 5 - L O, BRI SRR T
EOBRLERIRT B M 51T > TN B,

Tk L5 0> FIVE

BRI OIEBIRZBIIRE : <. BHERRSARBREER B2V Lo L, DB BRALE 1 8RS8
T ERHMMAE T 0, BOEER, 230 E, KRR, SR F IR L B R
ETNXVEDTR Y| BRICELAE LD, (ELBmIE, K%, BRILE SR LBacEE
CEL RS S DERNSOEE L ICERLTWS, Rk, S0HEY 27 ICEBL2RIE
TV OHDRT & LT, RIS D HkILE O S K72 KW E SRR 0 % ¥ /L & 95
BB MO EHFTR CBREORM, R UBMATROBMOLLENHTF 5h 5,

Xﬁ\%iﬁ%\&wﬁmmﬂwﬁﬁ#%\éﬁﬁ@%@%w%ﬁﬁ%$ﬁ\ﬁm%®ﬁﬁ&ﬁ
BT D2 EBMESNTWD, 29 LIRHITIT, HEE, PRk, SEE, Kk, Lk,
BAOREE R ENBET LD, BOEE, RIKE L FEERM ORI, KO Xk
EERTHY, ML) RV RTFTHLHERMLNA TN D,

INOLOFERRFE2EBEL, FEDSRIIU TEOBIVEROBE FICET 5% < OBBEBRIL
MRS & Bt LT,

@ BRMATEE. ZO0FHORLIL, BRlLIZ X V4T 5 EREMED & 2 RIRGER O N AL ik
W HERME ORI ELY RIET, ZOSFIL, BLEBEEBEOT T, A LICEKMIZE
I T3,

@ BEMMORELVORE, BEMOLOBBEICHET KD ROERICOWTIZ, FIATTRER
RENTWLT—FRBERITIT LA LRVR, (ERBDITEY 2R, ERartr b, &l
TEHZE BT DD OREDM AN Z2OBEEMEEZRHL TV 5, BERHRMEL LT, L
TOLOREHE SN,

1 TEREIR L, FPRTE DR E RS DO ORBEFTRE TIEL L. TORMEHRR
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0 NN N W s WN

WY IR S T GA OEEOFRNC T 5 F51E,
ROFEOFNOEBERPRRY v 7EXRT T 4 T OBEYLREE,

ke L7~ HE DT D 22— ZAH3d B R MBI D ELE,

BRILE ~DF ETR, BT, A 2 - Ny RO LROEOHET (RE) £T,

KBS AKROFHE D 7= DER ML AT O X IR,

Bk 1% 0D 185 5 2 /R R IXHE,

REXIRC, ROLEWEALZ BT 22T @Y 2B 3R T v 7 4 7R EE,
RERLIBAREREL D200 LV WBRILEDOEEO =D Y 7,

VA b LT GIEICBRES SIBMMN 2 RER RRICOVW TR, (fROBEFICER S LTV,

@ HBEOBHRURME OE, RIOBERICH T 2L FRIL, T XTOBBRMDOKI L

BRILE DR EIZARAIRTH D, @RICBIT 2BEBRM TR, B2 H DV IIRBREER
APy T7EEETLOIILICLY, MOECEHERORE LG EZERBT DN TEIND
Liviavy, BmEskit, BEROFERICEAL T, ROLBEOERRE. HEIR., KHESY
ZEPRIHEET 5 & TH D,

i,  BRMBIWEM, &< EERDEZFOBERZM LT 270, BESH I ESER
EEMTOATWS, ERIIEELTWDR, ROBRIZUTOFRELBE L, FET <&
ThD,

BRILAE DY A X/ FEEORAE, BEOBERMEEMGTH D RIKMAE 110 R F (7950 kg). 2l

BMmo FBR 105 mLkg i3, BREDOSEL 2 R#ETEOITITH D, ZhbOAHET, #Riln

FOMBED 15% 2B TERIT DI L2 LV IHEEBICEINTND, —EROERMHER
X, AR ER I E OHEE MK ENE 3500 mL %82 5B 2B L T ADICYSARELER T
LT EERFILTWVD, EDMDO IR E UTIE EFRRLE ORMEAEEL 120 K> FHI 55ke)
FTCIBI&E LTS, EREBEFERLENLOBRMELFIE TIFS, REBFETFOND,
KT O S K, BWEAD B CHEORDICE-S & HIERE OB ¥ OKRNEGHBRO TR,
BRMPOBRMMDLE DR ERIZT LIRS HZ EBRBESNLTND,

Korkita. BPIOMETIX, /K (#Rif 30 5380, 500mL) %#BEL7ZOE X, BIEAREE
WA LIz Z ERSEINTWA, BRMERIT. 20 BREORDE ICARAYZREE L, Bl
AT 30 23 APICHRIE 500 mL 2BET 5 L 58D & LWiZA 5,

#hfHsE (Applied Muscle Tension; AMT) %, BRSO RBEEEZ&EVRL, U X I AU
EREDHDOT, FEMMDE ORI EBRBEIEDLZ EBRENTWS, £, ZOFE
TERLLT, ZRIERTE S,

HEMR M FIE, 2 BALARMERO B BREUT, BHERUPIEBROLE BV TamER I <R AT
TRERMEZFF> T3, BWERY 27 B L 0 EL RD0ix, —#ic, EHAEKORE
WWEDEEZ2OND, BRECKECRIT 2 MRMRS DBEERIC L2 RORER T2 7T A
DK E, B HMRAEHRT D,

_28_



6 EWFR®OE, B{EORETIE, RmERITMLE OEELZ ISR L. LB L TKRAE
Wa RS 2 FIES 2 hudie 572y (BB/TS £ 532.1), BRILE & # OFHEICHIT -5
EZREVALEOIBET S, oML, BLERED TICE SISk~ 5,

BWER OFRAE C o8E ogE

Wiy —ATH 2T Linh, BROEORBIWERHA U AEEICET HERIIRES ATV,
MRAFREZR T — 21X KB R M T 0 5 ATOBES L— 2 5B TS, BEOHE T,
BRI 200,000 Bl 1 [, EEREENRSH D & TSNS, BROFSEMSER L, K.
BHERE OMOBT R OGEEBLBIEENEL D, =29 L eMRS 28T 5 21k, 3
BROLIOLIBRHEEOEELH LT, TOMOERE FROEE Lo 5% L UL, EEEFRIC
BOWCAWEHZEHT DIBEMAY v T OERA L IEERT L L ThDH, iz, BRETCOBE
R IRV GO, BWERORMICET 2MMEHE LR IND, FEROBEABRLE
. BEEELHILT ARy MIELRDZ L, FHEINTWDE L I DD EETH
Do TNHDOMROEBEOIEMLTMIL, ABRICETIHEROI LR INEXHSLZ5TH
%,

WL E DBHE

BRIMATTH S, BRILORE, X UM% OMBEOFEFEICET 2821, BLE oL 2 ik
BERE G 2, BRMEPIRFOMRML T2 2 2B TH-OICEETH S, EERME Ot
WKL T, B8R, 4, BORERSH 20T, BRILEHE L BB 2 B8 2 50
TWd, BRICEBITSBEMMIIE, BE, EOEE, RUEMREE OB 52T 2 :8M8 7R
BREEND, ‘

BRILATOAZIE, BIFREORIMCEET 5, HBOBRMLE ORZICKHL L, HH 22 SHAES
R D L3, BEOARLEISL T, BCAEME (BORREFET IREADADICHD &
WO RERR) ~OLERR, RIS T 2 IkOEE R LW 5, MIOATREOEENT, i E
®ﬁmﬁm7ﬂﬁ1\@E%&@Wﬁ\ﬁkmﬁﬁbkﬁﬁﬁ%&éhéﬁ%ﬁ\E%fmtx
D—BEEXDLND, 75 LIZEEM, FlMIS USESHNRA T2 M 8 DTk
MECERS L, LY REREEBLROI LIRS, T, EF AR Y. Z20OMICLEDE
CHRLARTWERATRRT2HEbH D, ZOLHIREEHIBVADERL LT, UTFERE
Zbhd,

@ ZOMMENERIIRLEIToTBY, BIEAOE<IE, BIo7-ELTHL, BETHS
B DRI Fe,

® EIEMY R/ BEL B AREMRH L0 YD L 5 RElLE . ROVFOBEBIZ BT 5 5®
(Bl - E5, A, otk MR ER MBI & <IZY R 7 BEWEREENRH B),

@ HEEME ICx L, BRICOVWTHLELEDHO, F-ALMORERRIFET S D0, ik
AR B9 D4R,
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® EIEETIIL. MY BENERD BdOEL LN AEHICHT AR, R Ihb
O BefiE BHICTF B 2 & TE 2 B BRROEO R,

® Mok DB AREMSRICET B TRES LB - REE ORFIZ OV T ORI 8 T
B,

REREE. RIEHRIT, AERIEO T HFFICET 2H8ENRBY MAICERE YT, AWER
DERGFIEITTAL U, BN E 72X R OE OIS OEBICHIE L. BRIBETA LT
EMICEME 2 L& OFEOMBEEL BRI DL LWiEA D,

&R, BEEROLO AR Y —, BREGRE
BHEIH, BERORLOBE

B & Z O

RN

HAARIZIL, ZOFBRITIILA 28 2o THHEMT 2,

® FEWEFRBROETE LFE, ORI, BILEOFFERIIK LIGHEE L, LEIUL L THA
BHREZTS 7t R2H Ldhideblevy (BB/TS BHES53.2.1), i - (REE 71158
FHEAE OEE BT S5O0 EIE, BB EZ BN, BhTAELS8WEHOER
FEbESE, £, ROLMERIT. LTOMRERITTD L LVES 5,

@ HIEIZHEV, BREDOEHBAKELIIZDMOBERSH 5WIIEER R LN HE DT H
B - REEE ~DER,
@ RGBT R RERICEWER A U BF IR IE O 7 7 DRk,

FERRMAE O R E & Bt

BEM, EEME, ##, BEEOFRAE > E EVONEROLOA T4 —L K avtkr b
Efaik, —HICEAIN TRy, ILOFRER, BICEFREOB4 TIRARL, BROLE, B8
Lo T E OBRNREE ~DHEE2EOIVIEBO T oA THH I L 2HELTEBLZ
LAEETHD, SHIC, 16 BEDK 17 BOKREN DO MBFEROFAEICE, H5EOIL Y
< LREDRD D, PIZIT 1T mOBML~DORELRZBD TV AMEIL, AERSOHEOEHENZZE
FALEIZ b RBF ORI BHEELRD D020 T, 1ZEAEDOFAN LN TV, 16 EORR
Mm%EFBHHMEIL, Bl - REBFOHA - AEZRDIGENEL, Ko TxELLBEHEEKRT D
HOTIIRV, T 5 LIND, BBAZ 2T 2 EFRITADREEIT O OILER B BRI ENE % KL
FIZROTNDHLELTH, Bl REF IR O ORBAEICT LK E LTHEEEEZA D,

BRERGBRICET H0E ~DBEGEHE, KRFEICBET2INEREICRS LTHEEICRF SN

5
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TR 6 R, El KT RIZ, REZFE O AT IVIRICBINT 5 Z LI L 5
o, LoL, BROERIIERNGEEZESPARLEZEMET v barob b, HhHRBONLEYE
SNDEFRITRBR UREZITHOZENTED, ZH L7 bad, KEECEYTLRE
EEZHIE LTV D,

HRTEH> P, EFEMmnE (ROHB - F#E) (oL, 87 ot RR0BEMRBER (BUR)
BT OFEREREMT S 2 T, RMERIILHADOEEEN LR LTV D, BlLERIE, ST
DEREEETRETHD,

® FWHERURBEEMHICOVTIE, MEIZHE S,

® EEH/RBEDA T —L K arvty MIOWTEEMICE L XICEET 5,

® FE7ntAD—RELT, RRILE L H - REBFEOW HITHREMLT 5, —HOMRT, &
HIGE U T, FHRHO 7 Ly b EREXEOW S OB S kM 2 -8 - REE O
BEEZREEL TS,

@ EEPO/ETIEHEMMLEIIRIEA RN SV E W) BERREREA v 74— L R - artk
v b R AIAT,

@ VEIZSU T, BIEARCBHEORERLBICT AR ONT, RESICRETIHERIC
B4 Aih 2 Y iAte,

B LR

1E & A EORRILIZRIME: < BT 285, —F CREDASHHE TS X BRI O T2 8D S5,
BRI % O BEEDOEEL, HBTH D1 D 5D BERBEOPTREET S, Ui LEEHORKMNSE I
LY BEEOKRADIRILE & A~ TEECEEEY S5, FENRRLEROSTO R,
BUPHED U R 7\ & OB BE -, (FREHEIT, HHERLE O ERSICHET 5 5ED SR
REBICOVT, BAMRRNEIT o7, BERMLE R OEHICET 5 BEBIRMA b 72 5T 55k
R T 5 BT, FIMERICE > T, ZOFEBERE D0 LvienwZ &% AABB I
EELT0D, URAZ - Pl AICBW TSI ZBELAZOWLDTH I, REFEEDSHHE
EIZONWTIE, BRI RV HE X TIEE AP 5 Rt L7288 OBk L, #ksE LBl
AR BTV B, AABB IHRMMERITR L, BIWER - b4 U5 E%E & kB BIERRICR L
ATEOEIEE B L TEH L. BETH L9 BE LTV 5, KB BT AEF~TETT LR -
Tul I AEEELLD LT D AABB OWY A, BMILEOFEEERIIHTH—E LRED
FdllZe & R D120 TR L TS B A EFIC EE 2R O A 0HE 2 T+ 5B 0 A0
BMEEERT DDA =L LD,
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BB ST 1
HEMROLEFIZB T 28WERARCEEY 27 /NI T 5 1-0E1E

TRE
KEMESFITHS (AABB) HFEBMMLEFERLT—F 77— 2K Robert Jones MD
Anne Eder, Hany Kamel, Christopher France, Diane Killion, Patsy Shipley, Pat Demaris, Nina Salamon,

Dan Waxman.

HHY

1 BRILE DOREERE m D, BROLE OSIHEZIERT 2720 DFEOARENTT — ¥ RUH
HEINASEERRET L L,

2 EROBBIRILICK T SRR IE OB FHELER T 2 dic, Mkt ¥ —TRAShS
RO Dtk 4 I FIEEHERRT D 2 L,

FAT DR

BAE, KEOME & —IcBiT 22k ik, HE (16 HEK 17 &%) BRILEN KX L84
ZED, ZOFRSITEMLTE Y, 2006 FFOXKERTFH (ARC) 2B 5, £MmBRiAHOK
8% (45 HooamEMm) L7225, LrLERMBEIEOAMHED TERTERF L LT, HiEH, Lk
B, YIEROLAHONTEY, TRLIIMN LY R7RFTHDH, BEDRIVERC—RH /2 it
MFEH T & X BRILICER D FIREME 2 ) S 5, BRIARER & o4 25 R 0 M A il 46 % Fifse &
DDA RTH D, HEBRME DEERT OMERF~DE L HKFIL, BILEFEOLREMH, &9
iy, BRTOBBRMICH T 2RELRVMAEZLEL LTS,

BRMEERE S E X EREANLRZD L. BOLEOAIHEY 27 ICEEBE RITTV L D9 0HlE
BAGHNZR D - BIFERICHA T DERILE O SRR HOHE, ikt % — DB OB & X
Fv, BERLORERUCREORE, RMOATROMMOLEE., LMkl ORBOEIHERD b
F LB E b OMME OB L LT, HEH, PERLTHS Z L, KEE, KNEE, &
Y. BADORBMRENRZTOND, ZhbdTH, BHERAOMS L FRIRT L2 5bit T
2V, Y R T OMMIEITAABREIZBOTRD LR T WS, BRILREROEE K OY
LIZIIBRME DEHERELOBERE B E LT, WL OOMAKGE (B BRILE AT ER D
(ZKAI480mL (16 4> R) ZERLTH S 5| ERIIMHMRCTNEBROTFIERY) BHELAT
WD, Ll EDHEERSTH, REOEFERISO TR, Sk O kthic L 5EE
RE. BTIEH ST DICEEREIHED FHHIZIZE > TR,

IO, Mt ¥ —id, BRiE ORRRLGHEY 27 ICHBEREITH HPHEHKICONT
A LIct, Mkt ¥ — I EOREHRERCETITEAT D0 ERETRETHD, £z,
RERODREMGEINCER L, BRT —F MM LBB%RTREThD, £ L TROLERO
GO AT DHx OBRMEARET D DR E ART RETH D,
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M o F—IZUTOREHIZB N T2 i3 EROM R L REF L, BEOMENI NS B &Y
ELTBER T VL5 RETHL Y, V=X T N—7138E LT 5,

I CINDIREIE 6=
I BEhERM OFRE & B
I R OEE L& f Ei
v A
A BRI Ok L YE
1 M EAS 3500 mL A 0 F5 48 #k i oD Bk i ZE 1A
2 BRIE DEREFFREEDS X LT
3 BEEBRME DS OMERREDD] % T
R EHD Tk
K53
R
BEBEHRAZME S BBRMEKEIRTIE
\Y BRI E & PRI 2 RIER % O fr

m o 0w

ARG EIL, RLEROEEDOI-DITHFFS N DR LRAE RO L, Ei H5B% L FFED
SR ARG L, BMEER~ORBLHET L, BIUEFEHIBONTa 24 2CH-53< 8
HETIIDICINODORRLT 7T o —F BT ZATRRERIEEH LI LD TH 5,

I ERMATEE

BRILE (@3 2 I D M, FRRREE 52 28013, BiLEOREE, K&, B O
B A(HLIRREADPERTLIRNIBSHD LV IHIESR) . KOBRILICHIT 3 EREZFE LT >~
— hOARITOR EIZBE LT, BRILSEEE B A OHE RO MR RIS RIFTREIC O
T 2 A% S -HF5EiE 2,

WS ONDRBERT — & RN IRRRIL, HEMNLERY MASInE ORER &M S, B
mE EWEBICRER~O XY RO EZ HIZOTS®H M, BHEROEREES BT 570
IR S LAV ERBEL TV D,

oft

HEWREINT, RILRBROWESR Y IR T X, IROBME ORI L 0 2 RER WML b
THFEALS, EOXHRENE, MLEFERICAEREELZRITTLEIB LR,

HEWRBY AL, U FOEAZ MG ETRETHD,

@ BERMOBFEEL VAR H—
® SRAELZOMB
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O HBRMAANT DBEHAITIE, T E-ITRWER 28T 5 72 OICH L LTV S EREIZ B
THEAAA YV ARUNREEY AL Z &,
O HEEENI., LA BNEL oz bBATDZ L,
@ FRIEHEA
O *RE#HMIL. MOEEOCRIERORBAREESC, AHELRRT HIME OFHICH
TOHHEEH L L,
O BEMMATC, it ¥ —ITBEN F 2 IR IR M BIER OXHL T EIZ oW T
FREBINEITEHE LFE LAV, RRILESERMBHT & B /2% LB #E Ok & FefR
15,
@ HiFHE K U M8 O %

FHRIHEETIHEOKEREERITHATH LM, ROBABEENDZLELLND,

® HEEHDVD, ENEFNDOFADRIRIZE D 10 ZUND T AT, ZREEENFNENH
DEEIBDLETHELITO LN TEDL LD,

® Ry F¥Xv AL, FUyro— NAERETFT v 7, ERRRAKOT Y r—a,

® mKEry¥—DU =274 A b

0 BEEkboORE & 8RES

MKk & —i%, ZIERAZROLE FIEER OFH 2 b TRnE ~o+o e g2 it 27
LEL 2 TRIT R IER BR, BEMRIMORE O BOWERIZOWTIE, T—#AREL
Tﬁb\Xﬁyﬁﬁﬁﬂﬁ@@ﬁm%ﬁ5@K+ﬁ&%ﬁ®ﬁ%ﬂ%%?é%ﬁﬁ%%omﬁf
Y E =D, BEEL A ERE T DANCEEERSLETH S, BEEHRE, BRIz b,
BIVERZ BT DD DB R T 5720, BEROLEZITHBHEKEIL THDZ ENEET
b5, wir, 7 AV It 4 — 27— Blood Centers of America(BCA)7S 26 D ¥ > & —
WXL TEBLZAEREICLD L, BROBEIRMORE L@ E OBBMOLORE L B b, LHE
BlLiztrZ2—iX9 k% —IZ kA7 (NinaSalamon, /3—YF L aIa=fr—i3),

B :

BERMOFEIZ, X VIR &SN DD RENEM O L BT HREIEe ), L, hikt
Y=, BIFEROREELZERT 276 L o REHR LETTH7DIZ, phbo
RRELETDHZ LRI 5,

BRILOD AT BRILE K53 % B 2 5 72 OERILFT O K HASHETROE OO L 22 43, BEhR
MOFEEIITRED LR DOETHD, BRILED, KOX b EF - TG4 BN D
Z L ERY, TORIBHMM ORI FREREN G255 Z LBRE L RDBEVH D,
Mgt & —i%, SR TOBBIMMIZI T 2BWEAZEET S L 9. BEIRMLOREIZBVWTLL
TOREEZZEET 5,
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O (EXICHE S FERMGEHRT 2GIMEBRFIMER OZTNLOEMEPEE 2L Ro - BA DL
ORI 5 F51E, ' _

@ HEENl-BME O, ROH0RBEEIIRT VT 40 7T OFEMME, BiEE B/NRICT
D12, FLEOBAY RF — B ERFRICT 5, BL™) 7ICAND DK, FEORM
F.HRESNWCRT T 47, RUBEICRET 5,

@ & AZERME, b LA SHDATOERBNREIE FiE (B BOAREEE LoD, <y K

 ORENSFRERLRLTS), |

R, A Ay RO LREETOM, BILEIMERY, N7 0T 4 TICHEE CllLE I
MEWRIRICHED Z L2 EET D,

KB LOEYBBBROZDHO, BaTORET—70 (LLF, RSB 258).,

ik i 6% 0D B AR RIS

TREDHT L BRMEOWNIE, BMZICRRE THORIFMAERNS L 5 EET 5,

BRME %, BRI OFHE & ARBBIM OB, KoE#A~ Y MUELR 5,

FIEEFRE (B 4915 ) OMELIIMOEOT SN EL 2D ETREICWV D EEME A Hii
IR A D, tokElEriEf o], BEBIMCE E 2L 5BmEciEE+s 2 s odEEk
B IZHAT 5,

@ EEMOIGEREREZRBT 2IMEZT-MEE 3RS T ¢ 748 LT EESHT~
BETHZENFRETHH T L,

@ REDIHDYGF, ERTFOFERAPARETHDLI L, REEFIIESVEL R AAEERH 5
FAEDTZDIT, EIE T IBITE B9 5 - o OBBEHYI Y ORI TH S,

I BB OB L O o BT

RMEFOEEBIY, BMLEFOEREMDT, Mkt ¥ — 0l & KR URMLE DRI &
STEETHD, HOHRT, EAMEDHENTT 2 P CEBLE T L-ROEIT. BE OEHE
OB & BN B - 72, ML OBFZEICHB VTSV EEMAS 5o 1,

—H ORI o F — T, BWERDOREZ BB L FO THHPEREIRNS L5 I+ 52
TTBBEEZZMIEE 2 0, BROBERODOBERF DMOBEEBE BT AZ LI2LY .,
iR COBEE M OBIER OREIZE D TV 5,

Bt
i > 5Tl ERCOBBIRMICEI LT, GBMO) o0 [X 0 MREEL) IELH %
TUB L BETDHANBA, FAL 75 NARRE R HEOERBEIOT0 0 R R
AU, HREIL b D 5 AR £ DB IO RSB E LTV B, filt v ¥ —ic
HEIHT 1 77 AORADILS 50 & BGEOIC TS 5 = & 281 5,

IV JtA
A BRIE OB L %E
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1

MR ED 3500 mL K5 D EFE Rk F O m R+

PRI % OO RAPIT IR 72 THE KEMIRME ) RIEOKZETH HEE1H DA, KRR
YOKRBETHIBELH D,

BRI OO AR BAS 4,775 mL K5 T D5E . RS R OSARRIT NS OIS fERRER F ¢
» 5 LampkiniZB4 5 H 2 RIT T L,

MmEEE5| & BTS2 LI VBIER Y X 7 1EHEGEE TR VIR T+ 5, ZOMED
BRI D 5%IL MR EAS 3500 mL R TH YD, Z D X 5 ARl E 43 525 mL ##kifn4 5 &,
ZOBMAEDMKED 15%% B2 5 EBREETH D,

KB MR (>3500mL) DO DBMBEHL /BT D LICL D, KR EMETIR
JEDY A7 EERWT DN TE D, ZEEMITIL., BMiE o MRS < BIERAR
DEL, 30 FUL EOBRMLE OEIC LT, BEFEFEOHFN LY KEWZ L 2RT, KK
& (3500 mL oKi) OFEFBME (23 mokim) KAAXEATLIZ ik, BWEAMN
BRI N DA S H B, _
Tl e kKT —4 (Hany Kamel, /3— Y F )V aIa=4F—33) i3, RIEEN
3500 mL RO 23 AR OBRMAE 1L, 23 MATEOBRME D 9%, EERIMLHED 1.6%% 5~
LTW5, ZOEEICKIT 5P EEEWEARVCEERERAOERIL 1.7% (FEEROEE
DEKDHR033%EL HELT) ThHD, MEREA 3500 mL A5, 23 mERim O #RiiLE % 5
KFETIR. ZOFBER (RGO 9%) THEERCEHEREHRO 20% % T
HEHEEND,

BRI E D FARTFAEBEDOS & 1T

Trouern-Trend 25 1%, AEHI 68 kg (150 R F) ~FI81kg (179 R F) DpRALE DX
HORWERR 0.14%IC LB LT, FEK 54 kg (120 R K) KEOmRME OBIEHRIT
0.46% TH - 7= L#HE LTz,

Newman %13, mRATIE, HKEK 59kg (130 K F) LU EOBRMF OBIVERE 8.2%I2
LT, REKSI kg (130 B2 F) RGOBMAE TIX16.9% ThHo7- L e Lz, Bk
M DEEN»K 59kg (130 A F) KX, 2EMED 41%Th -7 (118/2894),

H LTI, IBEEDEEIZ L > THHBTIBEE ST 72 16 BB LU 17 OBk E
32491224 (69%) A5, KEMNS59 kg (130 R K) 2B T\, 3249, g
% (12.5%) 5% 54 kg (120 R F) K ThHoTz, BRILENHRE LI-EEICE SR
REETIL, FEHROLEOEEZEDO I LO T —ME T THICTELNEEZLND,

FEERR LA D> B O MARER BB D IR

TODERIE, 450 mL R T 500 mL O 2MEBRICBWCRISOEENRZET a7 4 —
NWERLIC, ZTROHDOBZETIE, 2FHORIERREZ D HVWER (FlF#H, HAE, &
B E) IRV BOLELESEL T, HERWELIVEEEORKDE OR M E&x X
NORLTHEIIHT DD R IARZDR LRI AREERHES,

Tomasulo %13, 450 mL /N 7/ TEREB L= 2MEMOEEZ BT L, LIEE» LM
MK EOEIEZEEL, R 2MOEEAICKIT ML E ORERRLHE Lz, &
DT MED 14%75> 5 16% Th > 7 LEIRMAE 1L, 10%DH RN F I T, i
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YER % #2 = 4 arke EMERE o T, BRENKS0kg (110 R F) ~%54kg (119 R R)
@Wm%MUWW##m<EU TR M EICER T 5 & SEE SR,

B (R e vE AL 4E)

7L, ReBREELZFOZETREZZT 20 LVREVEY AT OV TV —TF % R
Lt@%ﬁwi%%ﬁmgmofyF)&Wﬂ@%NUmMgkbfwéﬁﬁwﬁ%&%ﬁ
LA EDBRME ZRET DD THEH, T XTOBRME TIEARV, T OB R LE
DMEED 15%5 B HFRMEFHIET D2 L1225 W IHIHEEIC Z OBEMHIZESH TV, &I
DF—ZI1F, ZOHWENEM- TN AR L, H LWVEERR Y Yo —F Tk, HER
MmFEOEMERMEZBMERED 15%LL TICHIRT 22 EBMBELRA S, BIRIEHEICK T BHED
%E?@@Wﬁ%@ﬁwﬂ‘%E%ﬂﬁ’iofﬁﬁfééﬁ FTE D F O KD TR %
BT DN E S T E N, ke & —iZ, BWER L BEOFHICB VT, B2 5
%&mgﬁwﬁﬁwﬁ%%%ﬁﬁié_k%@W5o

B fRin P ORKMA DK EEHR

K[OEBROTEIZ, b, BRILE DR ZRICT RSB S D Z EMBELBHINTWD, /b
BUR 2B 2L iék?ﬁﬁﬁ%&””&ﬁ%ﬁwék.mﬁﬁimﬁﬁfwﬁd%&#ﬂwbto,
BEhER M THEHE LW R A 2 KT, MP3 7 LA Y —DEROFA /12~y K7
A COEREM, MnE OHMEEFSHLEHT L2 L. ROCERLEAHTFE2EHa bR
BELZEREDRDHD,

BE

Mt 2 —ik, BRI ERILE O BEHOHBE RO 20 b LRV RSTERO DI SND
TR LT, A ICEBZRITETH D, Mkt ¥ —id, @fERZERTEZ S 2K
HBE LT, [EROBEMZBBICRHE T 2 & Th 5,

C kHEER

BAEE T, BLE ORIEMICK 3 2 BRIMATO K HAE OB RICBE LT o OB AR E S TU
Do HIEBLILBEER T, MEEkiE B 83 4 (E&HTRME=19 %) ICFRER2MER MO 30 557
27K 500 mL 2B S W7z, AKEER U IZRME X, KEBER LR 2l sk LT, dts
ARG (B RERNEIREL, HFEW, B BEBBOLERSLL IR, ZOFR
i, BRifd 0 55~30 7 LL EATITK 473 mL #8E L 7= SEARDE (17 E~19 73) £ 9000 4 %
XU LIRS CRICHEE S vz, B SR A RIS RS S - E BIER IS S < B =
1. ERILATOR S FIEIZ Lo T 21%B> Lz Ok=BIWEME 9.9% ; K72 L=8WEAE 12.5%),
S HRDHHTTIX, Bl 10 3LLNIZKEBE L 72 AEOBITER RS K IR | BB DI
ONEWERENE D EE/R LT,

WA I AT O K73 R#E ASER L DSOS BT T RIS DN TUE, £ OB OREK TH D8,
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B ERE T, SBRIUKARIINE, RMLEERR, ROMOREZEMSE, E23xtEo
ML B HRENCB O TIEERBRIS O PRSI Z L2, EiEShi,

*1
- BRILBTOBK AR OWRE & RO IR SNz E BHERAOKBIZET 5 L

Hanson % X France 0.48 0.91 L 47%
(2004) (BDRI, v 7 HifT) (BDRI, & 7 Bifir)

Newman % 9.9% 12.5% 121%
(2007) (ki BUER) (ki & BIVERD)

& BRifnic X HEIEAE1E (Blood Donation Reactions Inventory; BDRI) 1, R&ERWF 5 REKL,
HDEV, BAERE, ROEORERICET2ACHREDAETHD, ZOBED LT, Bl
HEBRICREIN-FEERICEET ZREEICNZ T, B oRmERN 2V L 2 FET 5,

=t

BRI AT O K 43 FHE 23 5B il J5 OBRIME O IR S D PRI SL L, whiflD@FE 2 7514, £l
BEICERE LT W ERBRENTWVD LW ) BEFOIEIUCE -3 & B 12 500 mL O7K F 72 i3k
SEEZ. BIMOK 10 SaickE BT 5 X HOBETHIRETH D,

D HAORE

BEE T, BT OIS IZRIE TR H5E (Applied muscle tension; AMT) ZhRICEAL T, W->DHF
RERRRINTVD, AMT IZIZEL OFRH 555, mBE-Crillo K50 KE 3 5 I &5
—RETH D, BROICBWTZOFEEZER L-BEIOME T, LHRBROD 2 vikinE (3
L, WEOFM 0~2 B) O/PAEOTV—F 0=37) 1Zxt L, AMT ZHEE T 570280
BT ABER SN, FOET A% Righ ookt BEE L LB LT, AMT 28 Liz#ikinE ik, 8k
MiE#DOKMETE B : KRERNEIZEL, ®F0, B PEEBICEDS L-Z L 2@y
L7z, &HiZ, BRILDOMH AMT 217> 7281k, ISR b D17,

AMT OFBLRBDIITHER I N, S HICKBMER, BFERLE (FRhRE=22 &. @E0mh
=35 [E) 605 ERMRE LIEFAEICIEN -T2, ARFFET, BILE &2 EMEAIC, DEEAZRER
M, 2)ERMmATC AMT ZEME (77 2RE) . £ 3Pz AMT (hA). OFEIZEID 4T
Too WHD AMT 13, BRILEPEVWET A% B CHHREZ 2S5 EBR&E T T o, BEW
RTRNRE 2 hu—bT B2, BRILETIC AMT 2% (77 2R BEEOBIMEIC,

BB RINHERTE T, HillA RS- EENL AMT 2175 L 58 L1, 2L LT,

AMT IR B IR’ H V. BHROLE IR L WO EREB RSN, B2, AR
SHICEND BT HONTOERILE X, RARRIEHSAERITIELS . BiftA A0 — b &4 0LBH
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Bhrad, Eie, 772 RLEAER 2RI R ORI AT 2R E ThENRE S D TEEE
BEdole (7T v R LR MR CIIEN - T2),

BRILE (n=467) OMSIY L TN THE, 7T B R B E - IEEN AL (7T B RSN L EEy
RERRILARM TIIEDR 2o 72) DEBLLTHZR < AMT A AICEIY BT H - B &l OmnE
b RIHIRIGDEE 7o, RiICA2> T, BRILHE 1209 4 (& 50%. E#IuE =22 5%,
WEOERRM =22 [A]) & #IEAIC, FEEERRBRME /2 IIBES 2 —2 D H B0 1 SICE Y
ST, AMTIZEIY B THALIRME L, D&y (W, Wl L 0MH) . 2) FEy0s (F
M EREED) . 3) BB 0L (FlE) ., HR0EGEE LR b EEE0L (i, 7277 LEmic b2
WBEIZAT 9 & S ICHRE) | E72E 5T 20 A, ORET DHHMIEL RV -8\ U5 4% 15
U7zo &5 AMT 13, 1EHERRM & b U C, RIS OMEL A BT &8, HilAf 2D
— BT AP RY . ROBR/THH SN, ¥y AMT THEEODESBED LN
7B BE AMT TIERS LT, Wil & TEEOBEEIL AMT AR ROEEALEE TH S
T DR ENT, RTEIE LA 60O B8 AMT b, RIS OEE 2B BERH Y |
AMT OZRIT, D72 E b EFDO—H PR ERM L BB ONTWAAREERH A2 L E R LT
77e

BRI B S U7 AF 8IS T, M SRR IR D DM O RR & [FkE,  Mik-otE S RiiE 1o
B9~ 5 Rt A & 2 BE DI OEDIZ, MHEIZL D> T AMT BERAXh 5, EBRF
FTH, AMT IZMFEZ S NIMMFE S FH S8, BBEHREE T2 2 L0k v, R0 dmgiis
T 08T &b Z EARERA TV,

# 2
AR OHBEREIZ SR O - BRIIE R DR HE RS BRI+ 2 £ &
I OIS (=g =1k
Ditto & (X% D fth (2003) 4.9 6.3 L 229
(BDRI B{ir) . (BDRI i) °
Rk A =0.43 0.47 | 8%
. ‘ (21 7/ BDRI) (7 7/ BDRI) )
Ditto & O Dt (2003)
Lotk E = 0.55 1 20%
0.44 (o2 7 BDRI) (12 7 BDRI) ’
Ditto X (X France 0.35 0.45
: . 122%
(2006) (71 7 BDRI) (71 % BDRI)
Ditto &L UV Ot (2007) . 0.42 0.52 | 19%
(72 /' BDRI) (12 7 BDRI) °

{F B BWEF FE4E (Blood Donation Reactions Inventory; BDRI) 13, &% K\ E 972 L. HE LY,
e Y, BnE ORIERZBCBET LD TH S, ZOBED FRIT. g oekic it
SNTZBWERNZBE S 2 B0 N2 T, iifLE OERMBEIRA 2N 2 & 2 T35,
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B

AMT ITER LT < FAPRZET, FERMDE ORMBTISOER E 2 IXERHCE D TH D &
WO BREFEORUCESE . ZOLEORLE R UBE~DRELEID D, Ripd5FHEEsRIZ &
RATETH 5, BT, MEECEHORHZHRT D L2ERITRETHD, BLEOR
ER R OMEE DERIZKIT 2 ARREFHET 2720, S bR DIBREEED D,

V  HERMEREER

FRfE (RBC) BEMRMOZEMIX, Mkl & HREIh T, XKER+FHORBR TR, £
1 (WB) XU 2 BAZD RBC BRILIZKT 3 2 F ERUS D RENBRE T, EHEOBIHETH - 7= B :
KIETRAE. 7 = VBERUG) . BUHEDSERIERIT, WB HEXL Y b 2 B RBC DI H A
O PN EH > 72 (10,000 [EIELET 320.3 xF 274.5;4 » X, 1.17 (95%F XML 1.15 5 1.20),

£3I BMBEEOSHHEICH T 5 Y X7 HF+

A BBEEH AR BWERI AR KA~ X TR A K ppr*
*E* (#k1fn 1,000 %) (95%fE X M) (95%(E %8 X [H)
Mk E 3500 mL K55 | 34.9 4.47(4.10-4.88) 2.88(2.57-3.23)

%k %k %k

FH=17 1%~18 5% 39.6 4.19(3.94-4.45) 2.78(2.59-2.98)

% %k %

FEH=19 H~24 % 274 2.87(2.68-3.06) 2.39(2.23-2.56)

%k %k %k

HEIER M+ 275 2.80(2.66-2.94) 2.20(2.07-2.33)
ANfE=a— %X A\FE | 143 3.42(2.63-4.46) 2.15(1.64-2.82)
%%k %k

Mk E= 23.5 2.97(2.77-3.17) " 12.09(1.90-2.31)
3500~4000 mL ***

BUERORWERME & T, BLE ORI OMMBEIVERE L | &E, T%)E BERSEA
bElebDDA v XLt

LI L LT, FEmEE, MR, BB, AF/ERK., #Eimg, ki, OESnE, EU
mg 22—k

BB S LB LT 1 4775 mL BOMKE ; F25~65 5% ; Rl Y ¥ —%—, ROCEA, JEt
A=y 7 RO B,
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LU, 2 B RBCBRILICK T 2 HERSHHAOHE (Bikigk, EELMHES EMmLk, EEE
E, BWI T UEERE) BT, RO, 20 ATEOBRME[A v X, 041 (95%(ZHEXRE. 032 7>
5 0.53) }T, WB#RILOEWEAFIZ L~ TIK< 72 572, Blood Systems i3, EFHIC L 5 WB £2H
P EEROCEEORWERADORALEIMENZ A FFE Lz (10,000 FEEICO X 47.1, 047%), I
B BEEBIC L VR U | BALROEKOZRET 07 4 —LEE—Th 5 (10,000 BRI
& 3744, p>020), MIRATTBELEEICL D 2 BNDRMEREEE & /MR T = L—3 212 & BEE
DEWERBIIARBIICT Uz (£, 10,000 FEIZD & 15.65, p<0.00005 ; K Ut 10,000 £
(2% 14.84, p<0.00005), |

B2 B RBC {fREUE, RMMEBUCLB L TLRET B 7 4 —/VZRFTH Y . 2dikin & sk L
THERREHMSOHED ) R MK 25, ZOFEIE, BHERMOE R OPIEELE C& L HE
ThHY, RERCERICBWTIAHO X L IR0, MRS SBEEEIC & 5 RMEkER S 0 &
T LDYLFEDT=H DARBLE 72> TV B,

2 BT RBC RO 52 R 2O MIE, ZO L 5 R FIETOREADOE XL 771320 &
D72BRIM DT D LY gk LVEEHE (2 B RBC BRI OBRMZBIICA VSR BE A~ v 7 Y o k.,
HR, REOLRET, FEANLVENSOMNE LY b, RO E 7 R 0K RS S RS
ZEETDLIIELNTND) ICERKN LTS ARERENRH D, BDBEXMIORLOBE LI
DT, SLRL/IBLETHS,

iy
FUFTRIREZRFEAL, @ ACR P I0T B MBS SR IBIC X 2 R MR 7 0 7 5 S fk+
% H2 DR AT B,

VI HRE B OSB3 5 RfE % oRgE

BRI o 7 —id, BROE OBER % OFED 2D OFIEMN 2T X2 5720 (AABB (E#EE
53.2.1), WiBU/IR#EE £ ITAEEM L OB BHB L GET RIS LY | RS AT 2 BN - .
BN TRNDEWERORREEMER SN D00 h L2y, iRifiE & v & —13, BTFOmEmICONT
EBTRETH D,

©® JNEITHE, BRIE D EHMR LT OMORNER H 5\ IMEE LR T LHE O RN
EH L OB,

O Mkt s~k WA E RIS T R I R AT B R U Rk
LTHENZT ONDFEREITRETH B,

10
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Mgt 7 —id, GOEY A7 CEELY RIFTTHRIOLBBROS L AHEIZOVWTHERL L., SiicE
FOBEMOLOZLMEFED S0, ABEETH UE—2E TN EOSEIC o>V TRE
TRETHD, ML ¥ —id, EBELRY ., TORYELOEHHEOER L L. DS+ R%
TOHHROCFELZHLR L, WE T OMLBRREMET X THD, RODITE A LITESIC
RT3 20, BEOASHHETH ERMMLO TEEEEED S¥ 5, RLEZOEENEEL, 55
WD LERMEFBEOP THLHICEZ 228, FEHMLFIZEN LY b EOEBBOMRMLE & H~
THEICERBER TS, HOIPAT, RMPICEBELEEY X71%, 20 5L EOE AL 10,000 [E
BRILIZO X 04 THHDIZx L, 16 BE T 17 EORME Tk 10,000 E@RMIZHO X 59 Lo o7-,
(v X, 14.46 ; S%ISHEXM. 10.43—20.04), ERILE OBIIER % BB 5 7= HIC AR CH
B SMTOBRAE, WL ODPDBEDTH bAETE 50, IILE DEEDRASHR D &
EEXDE, WPRDIBEDTADEBRORSLEIS Z LIZE LV LA, KEoRENR
—RLTWARNWI LOMERMEN R D2 B ORMEMARESEWERZ LD X 51038 L.
BETODN—ELRVIEND, 50LZA, BE L ¥ —MOBEREOEZITH 2 &b
RARECH D, KEIKZE~EETT LR - 70l T A BES 57-HD AABB ORAHIL. B
HOBWERIC T B8~ LIS ORMA L 72 5750 T2l | BTilb AN L 0 EEMICEES
BRILBDED S HHE R FEIT 2B MADHE IR ERTI-0DA D=L b5, ¥ul x
JIRBACBONTEXBBELRZWLOTH AN, REEOSBHERIC OV T, BRilLZAMEIC
kA L CHE R 2 X TR L7 IR A ORI U C, bk L CHEE R AT 5 = L 2Bk 5,

11
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g 3CE 2
FEHRLE OBF L REICET 2HR ISR A

FHRE
KEMBRFITH S (AABB) BFEBRMLEFERISTY —F 7 7 NV—7 £ Robert Jones MD
Mary Townsend, Terry Perlin, Jed Gorlin.

I HEMRMYE., PREBREROCHBOBEZ2ERET H-DORY #H A
A FHEYRROAE

HHY

1 —RHRRERROZD LS REWERANLELEEETHT 5 HECLOWTELEZHET
HEICL Y., @A EOCRIEM EEELRL ST L,

2 ARLEEEWL. MOAIELRBEET DI DICEMATBR IZE Y ATEREEZFE L, TSI Y
BIEREMEEZERT 52 L,

Hi
=]

p

MEFEEROZ L OME (R7 Y —=2 7 KR, RUORAESR) 13IHRIER 2E T EICRK S,
BRI T DD, FIZIEBRECHFTO BN TRME IZRt SN D LD & 5 ekt &, £l
WROZOME OmFHAT INT, Eo2F0NKEV, FFEHE»LOMBORBUIZEIV AL
LFROEOHIBIT. SVAERELEO T, FEHRME ORLITABTLWE L., 7 ek 2
BhE T 5 R EZEBEFL, MAEHNEZED D7 LICE ARV MEADBFHRETH D, BRMATALZ T ME
WEMRSRORAED LR EEHE L TV D Z &2/ T3k, Labus RN EOfiL, ESE
IRIIZ B4 23 (Medical Fears Survey) (24 V' 364 40 BRI MEEM 2 xR, REL
FHOAELRT & & OFEMEZFTM L., FIEE & RREBAZCERLE RN TEmRA a7 Tk
HRMNZNT LR R Lz, BLATEE 2@ U, #ingck@d a8nicxis L, ARZext
WOREL 5 2 HZWMOMEAE, BLEORE, RL, BOhE (H2RNE BN EHRT LR
BB ZICHDENIER) . KO ~DBERZMEL7=7 o — FOR a7 OdiE L BE L7z,
AR SSEIVER OB I RIE T R8T SR LITbh TV B,

Eh

RIVEH DRI D 7= b OBk BEM B OF ML T L 72 BRI BT, TR
ERROEINC E D X S ICBET 20 2R~ RIL, BELEOAREERT D700 A
WRNLD T L 2R L TN D, L7zh» THEEPOFEE Skl 2 RO D, il 7 o' 2,
BUWERORTHREME, RO AICBEE LIZERE B2 oND 2 LI | BRIDATEE O EHIFRE 7
BEAD—ERELTEZXDIENTED,

_43_



AR ILE W BEMEHL, RIS CEEESHVRA TR M EAVELDITS L, kY

RERBBEFOILIIRDES D, MAT, HEMEHICT A4 EEPECE LA VHER

TRENDSE LR, BXEMDT, AT ORMATOMEHIE D ALERL LT, UTF

ENEBEZ LD,

@ ZOBMMEFMPEFRICEOLZIToTEY, BWEADEIZ, BIo-E LT, BETHS
B D —fR IR R,

® FIERY RV PEL DR H 5 (B HE, WE, L FHERERLEITIE <IC
YA BEWHAREMERH D) OITED X 5 RikiED, ROFOBRE » 8T 2 Tk,

@ YEIRRMEFTIC, RADL DOIZETEFREEZENT 5700, Rl v+ X OB A TR,

® EEMZTHHL., MO THEMEMETE-DICEZONAENORE, £7-. KoL
ADNDFIAOWMBERHRINL, HOKBLEBDITEMND S, Hbh T —RHRHE
EELT, UTFRETF LR 5,

Bk L BT DK 53 $E B,

5 7R HEIR DRELR,

+53 IR KRB OB,

BR AL AT O 7 L o — L [ElgE,

R OFIA,

RO F1EDOFI,

BESHI B FEORNA B R2ELELT D),

IR FREICE, RECHEREBRZB4 &,

g, MLWEKRESHEERTSZ L, '

AERZBBL, BB RERERL~EERZH->THHLH 2 &,

FREBT. HEME T2 &,

0%&%#6%%\ﬁ®ﬁ§mﬁﬁéﬁmﬁ%®ﬁ%\&Uﬁﬁ%%m%féﬁwiﬁtﬁﬁé
Foial,

OCOO0OO0OO0OO0O0O0O0O0OO0

B HHEYIERME OEE

HHE

1 HFEHOTHOMRM ) X7 OBBHEC S W THERLEET - L CRERBEE S5 &,

2 BIEROXRKROHREIZDV VCHEBEHE T D Z L RRWERN L B A 0B BRE~FH
EBMEREDLTETHBEBAEEIRL &,

b
H

gLl

HEYROLEOBRIT, BMME2 T2 L VIREBICBOTHEE —$IZBE L. »oBIWERAN4LL
HEIIE, FHBRBRERICV DR DZULEREREGET & VIO AT, B IBICh 5,

BE
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BRILIZEE L CROFESER S NRWES S, Bill, BENZEIEAR A ERGOBORDE

HIZBT 2RO FTHA~ORBEN KL OFEEMND H D, UTiL, BOEEMEO-DIcEE T~

ETH D,

® FHIT, FEOHEBEMEEF - OFERERLEV ADLRETH D,

®  WEARHE. AFHIIMME F RO TR T 5 BRI A B0 ADEA N B B,

®  HRNITIE, MAEE 7L R ER RN & O —REY e BIME A% O R ILE OB - 8 D —
IR RE RV A TBE D H D,

® BOFEFPLELRES, BMIFREXEL —HICRICREINDIEE1H 5,

C FRBIRE

B \

1 HEHFAEORMY 27 2B 5 HFIECOWTERBGRE BT L. B5s85 L,
2 BEWEROMLKRERICOWTERBRE L BT T5 2 &0, AHEMMB R - -2 RS

EERREICBIEE S 2 L CRRMISE K e S5 L,

Hi
(]

BEORBMZ & LT, SRR Y RN O ORI LA o, ZhIck b, 24D
FEOFHIBOTHROMBRORARI KR/ S— b =225 0% Lviews, BEEk M E 72 152 m i
BARIBUS % o %O VTR T, RIEOBIERIC = 6 ORER S E R ST 5B A5
bhh, MACEL, WENOBA bEREIGRE L. FEOEEDRE . 24 L BICH LIEEDNE
2D b LAV, BRILO—IRE7% FIE, RO ® 2R8IER. 7 6 CICEEI 2 AR UV
BRI B FARBURE ~OBE L, HFO L 57, BRI EE LT R, SRR
MopionEE IR,

Fin

B

RMAERRIC, S TOBERMAEE SN DA FRMEE L ke L) BEHROLTROBE

RMBOFAEDEHICHET 2 2 RE L, BELVIRLT 52 L2 RFT 5, FAREH Y S

ERRE LT BBEMBIAER T2 2 &M, BMKERIZE > T, RAIOAREMENH D, BRETHEEL

LT, UTFENRHETF L5,

O ZOMMFEPTWEICHIKMZIT>TEY ., BHERADS I, BIo7mE L ThH, BETHD
B0 AR R, |

® @Wﬁvx?ﬁ%<&é(%:%ﬁ\mﬁ‘ﬁﬁitmﬁWiﬁm%)@ﬁgwiﬁﬁﬁm

F0 R OEORHIZ B 5 50k,

Bk @R L B A il B A2 30,

—AREY 72 BRI O BWER 2 B3 5 JkiE & ER 0ok,

— XA AR R O RIVER ~O@ 72 U B4 B R E A2 3 A,

Mt o 2 — B K O BARAER 24 2 0 FHT & R 5 303k,

3
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® WUTBHIHA. FRBHR TR ~OWMBARICET 5 ik,

I HEMRLEICHEGORIEZEOMBEEICEY i/ dOMESE

Rz}

1 KRRAE/BFEHROLEBEOA 74— A F - arty MUSFEOBEHRZ MO ERICEAET 5 -
&0

2 AT —ALK-at NOBRT, ZOFEBEORERROEM~DOXGERTT 52
ko

B

A TF—h K- a by bOMEBHLRNFICIE., BEME, BEME, #E, FEEORKFEEN
BYVRAEND, BRILE L ZMEOHEDLDODA T4 —LF - 2ty hOFEROBEMIT, &
FIZKIZHS R SN HEEEDFEE R AABB ORITHZE L TG TW5A, LarL, 165
BT BORBFENLOMBOFREIL, A7 —b K- artr hORRDEZ FITBE LT,
BEOV VU EBEERIRLTVS,

%ﬁ@M%KioT§<¢WMH7%®W@A@@§%EV%%wTV5ﬂ\@Wﬁ@tbﬁ&@
ERALBICRIET D12 DORBEZRDEFOBEIZ W Tl Ty, LER->T, RER
BIZOWTIIERYTAIMNEDHERZRTRETH S,

16 BOBRM Z 38D 2INEIL, LI UIEBOFA/REL LHE L T5, Z ORI OBRITRD
DB, BLOFFRINEM L2572, EORBBHRISNIDRKILE bERT S b O TV, 16 5Kk
C7 Bl FFBRICESWTREE B ORB 2 3 57 DI L BERHBEEN 2 /15 L HETRD S
NTWD0, FEREOREE MKRENEESH Y, T & IHTNEREE RV, 2 OBk
I, FEICEBMOMEEZE VAL Z LK s TUIELIERHLEN D, REEITER L OREIC
Jo Ll i TREREBROWEICE G T RETH DI LWV I B2 FTh 5,

IORFEBRMICERTS &, FEORENRE L TL 5, BMMERIZTER., KEEL ST
DBEOREFROBACE L, BEBICTHEELE N TS, £0 X 5 RFEE, MEICREE
DEELZ LOOBEMFICL Y REIND ZEBRLETHS, MEOHEE TH, FHEOMEN4EL
TR %, RERFEIT—RIZ, BOFRRITVEREIZSMTEZ R38BT L5 ; LAL, £
MRIIHEHRNEEERLNARB LIEME S0 ha LD T, —HBONEE -ISRIRG L RE S £
THAMREERH Y, 0L 57 a b a/VIRRFICEA SN RIBEOEHITHIE LTWS, 1
Y74 =LK arty bEEDDERITNEET 5720, FiiEsiIRREICETIRED
MRS T 2 BII A #E IR T L2 RN 5,

AT L RIBERBEICER EOEA TR RILE ., BEICL - TL, B~0HBELEDT,
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LVIERBDO T BV RATHAHI LEAHHICEL ZLAEETH S, Bl o2 R VEIER
BT 2 HR A FFEMIME (ROWE) B33 8, fvT74—A K- arer o
HEMHITE S,

#E

RMfERIE. UT2EETARETHS :

® FEKUREEMHICHOWTHE, MEICBRL+ I L,

@ FHEH/RREOREROEABICHTE L LIRS 5 = &,
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Analysis of factors which cause donors
to collapse due to vasovagal reaction and prevention measures

Saitama Red Cross Blood Center
Taeko Nukita, Yukiko Kaga, Machiko Arakawa,
Toshiaki Shibasaki, Kenichi Yamazaki and Hideaki Mizoguchi
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_ Abstract ‘

Among adverse events related to blood donation, vasovagal reaction (VVR)
occurs most frequently and its incidence is around 1% of donors. Collapse related
to VVR sometimes causes trauma to donors. It is important to prevent falls
related to VVR for donor safety.

In order to decrease the incidence of falls linked to VVR, we analyzed the
related factors in 16 donors who donated blood at Saitama Red Cross Blood
Center between April 2003 and March 2006.

As aresult, the risk factors of collapse are between 16 and 19 years of age and
between 60 and 69 years of age, undergoing whole blood donation and plasma-
pheres'is. The similar tendency was.observed by the axialysis of the nation wide

study. We should, thereforé, pay particular attention to these donors.
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In order to prevent male high school students from collapsing, we prepared a

refreshment table next to the donation area and let them sit for at least 30 minutes.

These procedures resulted in the decrease in the number of collapsing donors. -

Key words: collapse of blood donors, vasovagal reaction, blood donation
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Vasovagal reactions in apheresis donors: the effects of sex, age,
body weight and donation status

Saitama Red Cross Blood Center
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Abstract

Among adverse events related to blood donation, the incidence of vasovagal
reaction (VVR) occurs most frequently, involving around 0.76% of donors.

In order to clarify the risk factors of VVR in apheresis donors, we studied the
incidence of VVR in 76,658 apheresis donors who visited Saitama Red Cross
Blood Center for 11 months from June 2004 to April 2005 in relation to sex,
age, body weight and donation status comparing with that of whole blood
donors who visited our center during the same period.

As a result, the incidence of VVR in femaie apheresis donors was higher than

that of female whole blood donors and that of male whole blood donors and
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apheresis donors. The incidence of VVR in male and female first-time apheresis

donors is 4.7% and 7.4%, respectively. This incidence was significantly higher than
that of male and female repeat apheresis donors, which is 0.4% and 2.0%,
respectively, and was also significantly higher than that of male and female
firsttime 400mL whole blood donors, which is 2.2% and 2.6%, respectively. It is nec-

essary to reconsider the enrollment of first-time donors for apheresis.

Key words: risk factors of vasovagal reactions, apheresis

L &ic

BRI TR D BIE I E D 1%IcEZ 5 2 &
BREN TV BY, ZDFE A E 0 Id M kE iR
[ZJi (vasovagal reactions, VVR), L85 & i
THMTS 3, VRIZZEIERD S 72%% &8
SLME TN T3, VVREHEBIOER L 21 |
ERCEERICRS 2 AEEM M S 5, VVRIZL S
BRI 2ETIRERI100~150 A DRI EIZE
D, RELHBELEZ 329, GEEIERE DL
T BDIZRVVREAR S T 38 HE EGHOE
BRLFPHEESITEILENS 5,

ZMEI TVVRARZZ LR WERE:, OwE .,
QEFE, OFF, @OA, OFEFENYIEHLL T
BEMLHMESATLEY0, — % RaRtmT
BROPBEFOLYE, OBRBMEEBDSEVA O
VA ITNLBEDBOARVVRERZ LRFvE X h
T BO W, FMcLeod 5 3 28O MY > #
—DF -2 EEDERER, MIEORSEIE S
VVREEZ LR FTVEHE L T 51D,

BA TR IBRINE 21T BVVRO Y 2 » BEA
o233 HNT, BMEOHT, £ *E
B X UBMIES & VVRBAER & DRI e L 7.

;B

BRI 357 BVVRD ) 2 2 B 4B 5 A4z
T572012, LTORN AT 7.

X &R I1L20044FE 6 A 520054 4 HE TD114 B
B ERT MM &2 — 2R L 2-BRiI1E
223,795\ (3B51%136,901 A, % 1486,804 A, AR it
76,658 A, 2 MAkIM147,137A) TH -7 (T 1,
F2, X3). 205 BRSWMEBIZDOLTHG,
b, (RE, BAIMER, BMAER & VVRR 4R L

DERIZDWTHE L 7=, £/, £mEtinEI=>
WTERRICHEZE L, ROBMmE L. ok,
BERK+ZMAE L > 2 — TIEIERRIITE SN L
T, FRAlE U TUvMRERIALIZAT > Tk v T,
VB DB E I E ORERIZMEMMBEOERTH
5,
BABRMIZIZE L AL DS, Bl — 4 TfF -
T35, 2MTMSEMIL — 2 & BEIRME T
STV %, SEIZEMBRIMNIC 1T AVVRRELR 4
BRIV — £ & FEBHIRIME 1 5 1 TIkhEt L 2 o
7=

VVROZWHT, HAR+FH OEEAEEFIES
ICHEPLL 7o (R 4)V, EEEELEFIEE TIIE4
WART &K S ICVVRA ERE L 8EEIC 3T T 3 28,
SENXZ DOljE A - BETEL -, b, B
BRI CBENTHEBREDVVRSEZ 3 & X
NT5H, SEIZEBREOVVROFEIXTH &

i;, - f:ll&). 15)0

X1 BERF+FORELL F—ICHF 3 HME
MEVVREELETRE (2004E 6 H ~2005%E 4 H)

% B L) I &t
Ak I & 2 136,901 86,894 223,795
VVRREA ¥ 696 1,086 1,782
VVRREAE# 0.5% 1.2% 0.8%
YRR mER 15599 12,792 28,391
VVRE4AK 319 260 579
VVREA 2.0% 2.0% 2.0%
BRmmER 121,302 74,102 195,404
VVREA ¥ 376 826 1,202
VVREA % 0.3% 11% 0.6%

VVRREAF = (VVRRE A K +Hkifl % 5) X100

L. TV . e S————— o

S —



B ATBRIMIC 35407 5 V8 K E g RUT—ER &6, RE B L URME%R O 2

BB 8RS0 F £ & DIt CCS
(NEXT 47 AV w23V, ) TERUSYS

(FLEHRRXESH, BE) » 5 2TERUSYS S(7

29 | 457

LEHRASH, BR) Th 2, SHEITEMBEL
VVRHELEE L OBARIIKRET L ah 7,

k2 BEEFIFmMEE> 52— IcH T3 LMBMEFHREVVREESE (20044F 6 A ~2005F 4 R)

RiufEl 200mL#k Il 400mLik il #woE
PR 5 & gt 5 T Bt 5 & &t
Ak I & 2 12,678 34,372 47,050 78456 21,631 100,087 91,134 56,003 147,137
VVREA K 96 205 301 407 206 613 503 411 914
VVRRAEE  08% 0.6%  06% 0.5% 10%  0.6% 0.6% 0.7% 0.6%
VEmmELE 5230 8,880 14,110 9,713 3,118 12,831 14,943 11,998 26,941
VVREA K 76 120 196 212 81 293 288 201 489
VVREAR  1.5% 1.4% 1.4% 2.2% 2.6% 2.3% 1.9% 1.7% 1.8%
BRBmER 7448 25492 32,940 68743 18513 87,256 76,191 44,005 120,196
VVRFEA K 20 85 105 194 125 319 214 210 424
VVREAEE  03% 0.3% 0.3% 0.3% 0.7% 04% 0.3% 0.5% 0.4%

VVRFEA F = (VVRFE 4 ¥+ Bl % %) X100

F3 BERF+FOARL Z—ICHT2R2BMEBBEVVRREERE (20044 6 A ~2005F 4 A)
PR FE /R R I 1 &Rk ity % Et
3] 5 g E 5 T NG % & &t
mk I B 19,360 7,618 26,978 26407 23,273 49,680 45,767 30,891 76,658
VVREAE K 69 180 249 124 495 619 193 675 868
VVREAEER  04% 2.4% 0.9% 0.5% 2.1% 1.2% 0.4% 2.2% 11%
P i 2 3 0 3 653 794 1,447 656 794 1,450
VVREEHK 1 0 1 30 59 89 31 59 90
VVREAERE  333%  0.0% 33.3% 4.6% 7.4% 6.2% 4.7% 7.4% 6.2%
AkBmER 19,357 7,618 26,975 25,754 22,479 48,233 45,111 30,097 75,208
VVREA 68 180 248 94 436 530 162 616 778
VVREAEE  04% 2.4% 0.9% 0.4% 1.9% 1.1% 0.4% 2.0% 1.0%
VVREA = (VVREAE K -+ sl &%) X100
#F4 VROEEESEY )
. s % [ﬂlE(mm\(, mmHg) H]ﬁﬂﬁ (/%) (528 54
HFMaT~AERKE ROs—~RERKE (/7)
5 ﬁ’n‘*ﬁj HEEA, <0, &, %4}: 12080 E—80LL £ 60LL E—40L1 E LoBLE
MEnt, RERERL(SPLIN), MREEEMOMTF 119K F-T700 k 59L1F 308 £
g BEOERINA, Bk (5BLLE), 1208 E—7981F . 60B1E~3081F ol
TR RIEE HE 11981 F—69LLF 59LLF—298F




29 . 458

B R
1. MR EVVREAER L OREE
BHETIIVVREARIIBME IZBIFR & <,
1%KmTH-7- (F1, ‘2, £3, ®1). &
HTREMEMIZE T AVVREEENIBLIT T
bH3H, 00mLERM TITAMENBELDERIZE
otz LB 5RABNTIZEEkT2.2%,
M/PIRERILT2.4% , MAERRIN T2.1% & BED #
NEDEBIZEL, £7-, &EOLmEfio Z2h
LOYFRBIZBL -/, A, KMOM/MRER T
EMEEBAM ORI VVREERIZHEEZNS 5 L1
WE B ST,

MEEH $29% 5§35 2006.11

B #4010 & BRIZH T T, VVRRESE %
BET L 72, 400mLARILIZ 5 3 ¥IEIE OVVREEE
i3, BHET2.2%, KET26%LFHXE(BMYE
0.3%, &M0.7%) LD EBIZE» -7~ (F2, ®
2), RABOOWEE TIXBMTL7%, LT
T4% &, RABMOBRE (BH0.4%, &M
2.0%) R400mLER MDY EIFIZ RN THEBIZE .
-7 (&3, ®3), 72770, HEEK+ZME
Y E—IZBWTIEENLRD & 5 ICHIEID R 73k i
BIXMERRILE 7~ Ch 5, %72, FIEIDORE
I (MARER ) TIXVVREAER I LA BHE L DG
RIZE» o 7, BROBRSHINIZH T BVVRELE

X2 400mLEINIC (T 3MEIE
VVRE4ER & DORAF

ﬁ‘ .
: P<0.001
#
% I
: P<0.001
% s
& ;
400mL#k 1 — : P<0.001
%
% — ‘
200mL#k il — NS
C — R ,
0% 1% 2% 3%
VVR®D $4: S
1 M35 CICRIBER S & OVVRREE S
myEE Of%E myEE OFRE
” §P<am1 4« é P<0.001
P<0.001
i P<0.001 =
0% 19 5% 3% 0% 5% 10%
VVRD B4 S VVROREHE

3 mRasmmicsismmEye
VVRFE AR L ORAER



B ATBRIALIC 35 U 5 MEEEHEIC-—MER . FHn, FES JORMEKOBZE

X M/REAM T1.1% , [AEHAIN T0.9% & (RIF
RALETHD (F3), WTFhOBEEVVREL
REIAEIRBHIDAERBIIE L o7

2. FEREVVREAEE L DRER

400mLEE I B TR, WTRAOFERBIZE
TLREL L VB EDOVVREEENE D - 7=
(B4, ®5), £72, BRLEEHEFBTELS, M

29 1 459

o & HIETER 2R L 72,

AR W TR FRE LB L &y
g MmEZEDVVREERLSEROZN L DE» - /-
(M6, 7). £72, BRL EEF@MICHIT 39
[E] 0D R S ki O VVRFE 4 221341181 0D & (M Bk i 4
DENREDE» -7, BYHCBNTIEIYIE S FR
LVVREARIEHEFB TEVMER S AN, &

Fip BYEE OfkE
60~69
50~59
40~49
s
o

0% 5:% 10%
VVRO R4 HE

4 BHO400mLERIIC BT BSVVRIEERORMEIE & F i & OREFR

n= kM & ¥

Fi BYIERE OF%E

60~69

50~59

40~49

30~39 |

20~29 3z§gf§

1o

0% 5% 10%

VVRO R4

5 ZHEO400mLBIICH (T ZVVREEEROBMEY & R & OMEF
n=@lMmEK



29 . 460

HTIE, wIEIEmE D VVREBARIZEEIZEL,
FTRTCOFEWMB TSN EBATED, HEFEBTL
IZBWEWSEREIZAS N> T, BEROK
SEAD ZHETIE, HEERBICVVREERSEZNE
MAAS Tz,
3. AEEVVRFEAR EORMRF

(M8, ®9, =0, H11)
400mLBRIITIE, B L & FNTOEEFEIZEL W

MRESE $£20% $£35 2006.11

TYIEE M E A B RE M5 & D VVRBEEN G
-7 (B8, ®9)., 5, BEETIIMEILF
FOBMEBEVT T EEREDD 2 \VEILEIZVVR
RAEERBVEABAE N, —F, KETIEY
BEEUHEROBMMEBEVNTN TELEHELVVREL
FLOBERIIHS " ThH - 1=,

BB TiE, $XTOEEIZBWT, Bkl
& EREMAE & O WIEIEME TVVREAE A F L

i mYIEE OEkE
n=3,393 5
60~69 N5 |
n=6,431
50~59 [ BT 5
n=9,832
1049 | — 115 |
_ . n=13,380
3030 e —— =155
- n=10,310
20— =5}
n=1,765 |
1819 ; n=162 |
0% 5% 10%
VVROD B4 SE
6 BHEORSMIMIC ST 3VWREEEORNEN & Fi & OBIF
n=fkI% &
Fin W AIEE OFEXE
60~69 e L6dl n=9(44%)
- n=3,474
0 e ———— 50
- n=4,777
0= e ——— 0
n=7,402
0 I ————— 1
- n=10,551
0 —— (=)
- n=2,252
1519 *nqgs
0% 5% 10%

VVRO R4 HE

X7 %MORIMMICH T BVVREEEORME K & Fig & ORBRF

n=mM &K



RCATBRILIC 3507 B (U s E MR RIC—MER . Gl (REH L URIMER O RE

f@Emaisshs- (K10, B11). 72, Br i
T AL OEKEIZB W THIROBRTE O VVRE
AR IIEO S MEID ZRhE D& -7, ¥E
EmEcIZEL L EVVREAR L RE L DIz —
BOBERIELENT N - T BRORFE T,
BM AR END 2 VB FIIVVRBEE SRR

29 1 461

BEWERED D B9, TETIEZ OfEEIZEAS T
Lol

£ =
Tomitab I3, #IMELMIZ BT AVVRELA R TR

MT0.83%, THET125%TH D, RAaBMTIE

ki mEE OERE
95kgLl £ ne é,14982
90kg~94kg nZ1A35
85kg~89kg nTZ068
80kg~84kg n=2380
75kg~79kg n”sez
70kg~74kg n=13,006 |
65kg—69ke Rl
60kg~64kg n=13873
sokg =S50k nZoss
50kg~54kg n=2406 ;
0% 5% 10% 15%
VVRO R4 R

8 BMO400mLEILICH (7 AVVRFEAEFEOBMEIE & &8 & OBk

n=f &%

e ‘ myEE DRk
80kg Ll £ 22229
75kg~79kg n=370
70kg~74kg
65kg ~69kg Ez%&%é
60kg ~64kg 322,12'383
55kg~59kg 323,2397{
50kg~54kg gz?&;gg |
" 2 0 15%

% 1
VVRORLHE

9 ZTHMO400mLEBIIZ BT AVVRELEEROBMEIE & &EH & OBk

n=pk M1 & ¥



29 . 462

FBHET0.99%, "THETA19% L 0S5 ER» 6 &M
DESTEALICVVREAE RN LI L 2 H|E L /-,
& SICVVRORRK % fHT L, st sz 0T,
O5ELL LD, Q94 2 A BDEBOA, OF
RIOEED D2 NAICVVRRERNE L E#HE L
Td, KRG ERABMTIELENBHELD

*hE

MEEHE 529% 535 2006.11

VVREEENBOLEHEL T3, 20HEIRS
PEIC BT 3 gAML T1.2% , M/ MRBLLT1.3%,
ZYIZE T 5 RN T3.5%, M/MREL T
4.7%TH Y, Tomitab DMEIEVETS 5,
Tomita b DEEIZX L, #55 Transfusion | DR
£EH51Z, ROBM TIZEMBIIZ AT, $Rific

BHEE OFkE

95kgll F

. n==496
: =10

90kg~94kg
85kg~89kg
80kg~84kg
75kg~T79%kg
70kg~T74kg
65kg~69kg
60kg~64kg
55kg~59%kg
- n=2,392
50kg~54kg e : -
45kg—~49kg =14 ;: ;
0% 5% 10% 15%
VVRO R4 HE
10 BHORSBRIIC S 3WREEEORMES & (8 & ORIE
n=pfk &K
W FEE O £
ke imE OEE
80kgll F [ ;‘;Zlo
Tkg~7okg [— NT208 :
70kg~T74kg —— 1 2:?20
E : n=1,505
65kg~69kg n—=37
n=3,218
60kg~64kg n=75
55kg~59kg nZodi
50kg~54kg o
45kg~49kg RO
40kg~ddkg =270
0% 5% 10% 15%
VVRO R4S
X111 LMEORRSRIMICE T ZVREEEORIMEIS & 58 & OBF

n=fkIM &

Tl



BCOTHERILC B 0F 2 8 R AE R RIE-—1E 5], Fft, RE L L UBIMEE O

B4 2RO T, BRINED/ ST » 2 %10
CETAEDIICERNMTH® D, RORMBEED#ESHIC L

DARSHEBOEE LAY L TWB0T, KiyBim
2B BVVREBAEEIZ05%KETEV LR T
LB,

HbhbNOBRE T, BB 51 TR
ghi s & UMEREM TA D H A B L D VVRE
EEVPERBIE» 577, ZTOHIZTomitad & 3
WIFKIRG D|E L —FK+35 (R1)9W, OF
D, AMETHBZLIRTBIIZBITEU Z0E
HeETEZOLNE, LL, bhbhOBETlik
DR TEAMIZ 51T AVVREAFEIZ22%TH D |
Tomitas DWE X KINO DIWSE L DIEH» - 7=,
Tomita 5 XXM TIIHEFZ TVVREEENF
EREL TVE2, bhbhOREITIZFEROR
SEAE T ICHE R TE ER B AL L7,
% 7=, Tomita & IXTEBRIMAE B 3D & L PETVVR
REENBFHEREL T3 H, bhbhogst
TIEAERBMME TIREROEEN P2 nWEEZ S
NAEFEOMME TE SICVVREREENF T
L o7, Tomitadb DEE L bHhbhOiE
REDEMNZL B2 DEETH 5,

SEIOHLhHOIOKE T —BEAE LRI, B
L YIBIDOVVREEENIEBIZBENI L Th-
7eo PFD, VIEBIORFEMOVVREER S B
HT4.7%, LUET74%TH D, BRORSE
FDERICELS, 251Z9ED400mLEIID 7 h
FDEEFEEBICZE» 7=, Tomitab i & < iz
HEELEHREETT AT -2 AR L TWENDT,
o OREHFICEDREOYIBIRME A EE N T
WBDh, FENSBERICEOREREL T
5D AL ATy, Tomita b 13458 LI ED
D AL 53 BRI VVRE A Z M B D 3N EIRR I
ENZBNDTIEEL, ELIIERBMETH S
EBNRTN B A, LD VVRE AR 40 & FHFk
2377 - 2RI Tk, KRS O
ICHEWTYE, PElE X UBRORBILOVVRE
ERIFTR IR Tk,

Mcleod 5 I XKEDI1I7OMPFE+ >~ & — 2B 5
BRABMOBERZ2 £ THEL -2, &8k 4
— 2B T 5B LEIZI7IA ~2,519 A & H#zrg 4
%<, REUI19566 ATH - 7. FORIEMO

29 [ 463

80% % M/IMRARILAS %) | 794 MSEHRIL, 3% 75
FRERBAIM T H - 7=, %5 IZBIWEA % BRARZRM 4%
(venipuncture) & FEEFARZEH!E (nonvenipuncture)
2o, ERIREFERMEDBIER ISR RE L g L
LTWa, —7, F#REMEDRIFERICVVRE
UL VBREEEATV S, EEIRERIMOEIME
FA3E A 2 I YIEIRRINE 532.92% T, Z UL B Rk
MFED077% TH BDIZHRTERBIZIE O & #HE
LT3 &7 BRMBEIC K- TEFEARE RN
£ 7 0 PIE#EL I E TlidHaemonetics (Haemonetics
) T5.08% L IEEIZE L, D TSpectra(Gambro
#) T3.04%, CS3000(Baxtertt) T130.84% Td 5.
Z ®Haemonetics(Z & 5 P)E#Ek 1 & 0D JEEF AR 22 41
HORIEARER T Db bIOYIER IS OVVR
REFRLEREIIE ., —F, BREmE Xz
NEDEEZ EOVVREEENZNZF10.80%,
0.85% ., 0.64% LIZIFFEICETH S, bhbhoF
Se D R BRIM & 2 31T B VVRE A A /) VHrsk it
T0.9% , MMM T1.1%TH 55, Zhik
Mcleod & D#E S & IZIFT 53 5. McLeodiZ#£1M
R OE VI X S PIRIEME OVVREEEDER
T, BEDE L 8 -DF - F52EBDTNBEDT,
DGR RESEBEL TS BT
35, Db, &4 —TERABMOME L LT
VARIME LA MR E LT a0 E S5 Hh
AFEL TOEVDOT, ZOEMSHEL T30
BEMEAREE L Ty 5, BT ERIMAEES IC ISR AR
LA DD, BEDSpectratd 2 $HEDOEHE
FRTH 55, Mcleod 5 D L 7=iFPD Spectra
BESETHROT 3D THRRARNLELN S,
Haemonetics(ZIRTE & BgHE OB AKX T, &5
EEMER A3305mL T & 5 A%, B{FEDSpectra
CS3000i% 2 HEDOTEE AR TZ 7 H260mL &
250mLE 47y, Haemonetics Tl Z D 4
EER MR & A B ISR S Ic i B Dic e T,
CS3000TIIBIMBE DIERMKBVED T 5 Z i
sy, FERbAHLNISROBEEVVREBER LD
BERARET L Ty, LAaL, bivbh Ay
7o RIS RN TRIRA R TH 5D T, McLeod
5O L 7-Haemonetics 2 [6) U  fERMEED
BWANEEENZARZ 720, 20O Z & A FEIE
FZIIVVRYSEHEEICR I - 722 L LBERL T3



29 1 464

AeEMsH B, Lk, Tomitad ORIV /-iRIMEHE
X371 & Haemoneticstt WMCS-3P & 5 W23 CCS
THIDTHEBARTHD BN B, §%, K
FERIIZEI T AVVREAER AR T 5 & T RIS
BOELRERNIULEBENRDDBLELD,

BLARRIMIZ 351 AVVREBAER L i & DR %
R3E, WTFROERBIZHEWT R L L yEE
M#&EHDVVRRBRERNFHRBMMED Zh LD &L,
F-EOEMEBMNZhED & Eh -7z, &<
12, 60EELI LM THIEBIE 9 AD S H 4 A
(44%) BVVRAEFZ LTk 0, 608 THM A ]
D COLMEICH AR A @RS 5 Z &2 T,
FERFTALENH S L E LS, Tomitab i
458 DI LD EEDO R ABRIMIZVVRAI B L i L
T35, bhibhOBe TIEHERBRILICIRS &
FOLED AfEEIZAL N AL, LA, £
BRAIALIC A SN 3 KD ICEIZPE > TR 3 Em
NASN, TOHEITIEFME 65%KMTH D,
FIE DR A ME D & S IZIERICE VWS T L
o7, ‘

RABRIMIZI T AVVREBER L REOBKRE R
3 LT RTCOEKEIZEH T, PIEERMEDOVVRE
A IS ESR O RSB I e HIE O £ [ sk D 7 h &
D@, £/, TOHEELIFLALEDEKRET
5% %84 T, PIEIHE &~ D5kl &
AABBREITI20ENHZLEL S, BROBH

MEERE H29% %35 2006.11

TIHMEARBE O M E CVVREAEREABVER &
5, TOHEBREEREIZBEWTIRLUTTH D,
400mLEkIiD 2 LIZIEE CIETH 5, BEDDH
BEDEE & RMEBICEE T 5 H£HETIE, BoEm
ZOREM I+ HHERINTBEELEN S,
Tomita® DEWETIZ, BEMBED DLt
TVVREALI4% 581 T\ 5, bhvb il
BMERABERTHWAEWNS, FOEHBEOKE L
BELEZIGEBIZOVLWTHEL:, TOHR, B
kDO RMETIEVVREBEENMERE TIHERKIZE &

WS Zeid s o, PIEEBLETIE, TNTO

AE TVVRERAEENSBL EEIERBICRHVOT,
Yol E DEE N E < 5B T EDHMBVVREE
B KkZEHEENRHLIOTII AL EELLON
3,
bhbiiIHE O R A TVVRBAERHIER
IZEWI L ARDEHN, ZTOZLEEBNEORSE
FREETH B, ThEi ki, —EVVRERIL
7B IEF ORICERNE T 5 Z &b mnbn
SHEL H DY, MBOREMBLVIEATY
R CTHBLERLD, BEOREETIE, @FK2F
LIPgiC & sk & 17O BWER O &5 o 7= NSRSy
A EALTWAEY, bRETEEDOLS> T
LAEETALENDZOTIE LM LELS,
%7, FRMAFEIC L > TVVRERERIZENH S H»
EI3NESBRIIBIN-BEETH S,

X 73 ,

1) EATIEIEA @ RiC & DBRMEF ISE Z S EIE
H - AFECEF—FRUFEORET - 205
—, FRISEEREE R B FHAEHE S (BEER
FERBEHM ) 2 o METRER) THARRES,
FER164 3 A, 40H.

2) BFRF+F4L RO > 8IERERE (FR15
FEOE L) FRIGHEI A.

3) BAF+FMEEEAL | KMIZH» 2 5BIfERAR
S (ERIEEOF &B) FRI7T4E9 A.

4) BAFRFMAEFRAL | RMIZHH 5 BIfERER
& (CERL74E Lo % L) FRITHFELZA.

5) Trouern-Trend J. J., er al.: A case-controlled multi-

center study of vasovagal reactions in blood donors:

influence of sex, age, donation status, weight, blood
pressure, and pulse. Transfusion, 39 ! 316-320, 1999.

6) Newman B.H.: Vasovagal reactions in high school
students; findings relative to race, risk factor syner-
gism, female sex, and non-high school participants.
Transfusion, 42: 1557-1560, 2002.

7) Newman B.H., et al.: Donor reactions in high-

school donors: the effects of sex, weight, and collec-

tion volume. Transfusion, 46: 284-288, 2006.

8) FERGCIEL | MEREMZRIE (VVR) DFRAER
M ZDHpOBMEBH G- OWT, MEEE, 24!
405, 2001.

9) gD FiEHs RRB K UFEERBAEICEDS
VVRBAIEX S ORET. MEHESE, 24 © 463, 2001.

P e e



BCOTRRIMLC 35 0F B I oK E MR I IE—MEB

10) KYGEBUE A - Bl & VVR  $1BE K+ Mkt

19994 17-22H.

11) Tomita T., et al.: Vasovagal reactions in apheresis
donors. Transfusion, 42: 1561-1566, 2002.

12) McLeod B.C., e al.: Frequency of immediate
adverse effects associated with apheresis donation.
Transfusion, 38: 938-943, 1998.

13) BHFAR+F4E | e £ FIEE (R XI. M)
ERICBET 5 2 & (fE£FIE) 20054 9 A.

4) HETEIE,  BOEOEREVVREEIEEOE
REAE. MWFEE, 2547, 2002.

15) Newman B.H., e al.: A study of 178 consecutive

v A=,

vasovagal syncopal reactions from the perspective
of safety. Transfusion, 41: 1475-1479, 2001.
16) Popovsky M.A.: Vasovagal donor reactions: An

, RE B JUBR I EIR O

29 465

important issue with implications for the blood sup-
ply. Transfusion, 42: 1534-1536, 2002.

17) Gilcher R.O.: Apheresis; Principles and technology
of hemapheresis: In: Simon TL, Dzik WH, Sydner
EL, Sarmiento A.L., eds. Rossi's Principles of
Transfusion Medicine. Philadelphia: Lippincott,
Williams & Wilkins, p648-658, 2002,

18) Newman B.H.: Adjusting our management of
female blood donors: the key to an adequate blood
supply. Transfusion, 44: 591-596, 2004.

19) UK Blood Transfusion and Tissue Transplantation
Services: Donor Selection Guidelines. (Internet)
http://www.transfusionguidelines.org.uk/ index.asp?
Publication=DG (accessed at 2006-4-12)



BLOOD DONORS AND BLOOD COLLECTION

Vasovagal reactions in apheresis donors

Tadao Tomita, Miyuki Takayanagi, Kimie Kiwada, Akemi Mieda, Chiyoko Takahashi, and
Tadayoshi Hata

BACKGROUND: The incidence rate of vasovagal reac-
tions (VVRs} in apheresis is known to be higher in
women than in men donors. VVRs in women apheresis
donors were therefore analyzed to find out possible fac-
tors for their high incidence.

STUDY DESIGN AND METHODS: VVR incidence was
compared between whole blood (WB) and apheresis
donation in relation mainly to age and circulatory blood
volume (CBV). In addition, blood pressure and pulse
rate were measured during apheresis.

RESULTS: in WB donors, the VVR incidence was 0.83
and 1.25 percent, while in apheresis donors it was 0.99
and 4.17 percent in men and women, respectively. The
VVR incidence decreased with age in WB donors, but
age dependence was very weak in apheresis donors. In
elderty women, the incidence increased with repeating
cycle of apheresis. There were three different patterns
of pulse fluctuation during apheresis, that is, stable
(type A), increased rate during blood withdrawal (type
B), and irregular pattern (type C). Elderly women donors
and donors who suffered from VVRs mostly showed
type B fluctuation. There was no particular fluctuation in
blood pressure in relation to apheresis cycles.
CONCLUSION: The VVR incidence rate was particu-
larly high in women apheresis donors over 45 years old
and increased with repeating cycles of apheresis.
Smaller CBV, high sensitivity of low-pressure barorecep-
tors, and citrate effects on cardiovascular reflex might be
major factors involved in the high incidence of VVRs.

ABBREVIATIONS: CBV = circulatory blood volume; VVR(s) =
vasovagal reaction(s); WB = whole blood.
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lood donors occasionally have adverse reac-

tions such as weakness, pallor, nausea, sweat-

ing, and fainting during or after blood with-

drawal.!? These symptoms are generally called
vasovagal reactions (VVRs). The rate of incidence of VVRs
has been analyzed mainly on the whole blood (WB) do-
nors and reported to be higher in younger donors and at
the first time of donation.2 The contribution of other
factors such as body weight and blood pressure is less
clear. It has been reported for Japanese donors that there
is no clear sex difference of VVR incidence in WB donors
(1.70% in men, 1.85% in women), but that the rate of
VVRs in apheresis is significantly higher in women
(4.04%) than men donors (1.24%).* Failure of proper cir-
culatory compensation by the autonomic nervous system
may be an important factor responsible for the VVRs, but
the mechanisms underlying these reactions are still
mostly unclear. In the present study, therefore, the VVR
incidence was demographically analyzed mainly on the
apheresis donors in our blood center. In addition to this,
blood pressure and pulse rate were measured to deter-
mine if characteristic alterations occurred during apher-
esis.

MATERIALS AND METHODS

The data accumulated from the voluntary blood donors
were analyzed for the incidence of VVRs in the popula-
tion of WB donors (a total of 20,025 men and 8,164
women during a 1-year period in 2000; including 200 and
400 mL phlebotomy) and in apheresis donors (14,523
men and 6,722 women; combined plasma [68.1%] and
platelet collection [21.9%]), during the 3-year period 1999
to 2001. The equipment used for apheresis was either a
multicomponent system (MCS 3P) or a component col-
lecting system (Haemonetics, Tokyo, Japan). There was
little functional difference between these machines. VVRs
were judged from donor’'s symptoms described in the
introduction by experienced nurses. VVRs were mostly
relatively minor and syncopal episodes only occurred in a
few percent of VVR donors. The VVR incidence rate was
calculated for each age or for the circulatory blood vol-
ume (CBV) at a 100-mL step and averaged at each range
indicated in the figures. Numerical values are expressed
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as means * SD. The data approximated most closely to
normal distributions when examined with the Kol-
mogorov-Simirnov test. Significance of the difference was
tested by with two-tailed, unpaired t-tests and the level of
significance was set at p < 0.05.

The CBV (in mL) was estimated by following equa-
tions proposed by Ogawa et al.5 for Japanese people:

CBV = 168H3 + 50W + 444 for men
CBV = 250H3 + 63W - 662 for women

where H is height (m) and W is weight (kg).

Blood pressure and pulse rate were measured auto-
matically every 1 minute during apheresis in 42 men (19-
67 years old) and 72 women (18-69 years old) with a au-
tomatic blood pressure monitor (Paramatec, PS-230). The
reliability of the pulse rate measurement was confirmed
by the simultaneous electrocardiograph measurements
in three donors. All procedures were fully explained be-
forehand and carried out on donors who agreed to par-
ticipate in the study.

RESULTS

In Fig. 1, the incidence of VVRs that occurred in WB and
apheresis donation was compared between men and
women donors of different ages. The incidence rate of
VVRs associated with WB donation decreased with ad-
vancing age both in men and in women. In contrast,
there was no such a clear tendency in VVRs in apheresis
and the VVR incidence rate in apheresis was much higher
in women than men, particularly in elderly donors. The

(i
5 M Men Apheresis <0.05
EWomen E
- 4 o
£ Whole blood
@3
§ p<0.05
2
p<0.05
1 —
0 ﬂ WA =i, | .

18- 25— 35- 45- 55- 18- 25~ 35— 45- 55-
24 34 44 54 69 24 34 44 54 69

Age (years)

Fig. 1. VVR incidence rate in relation to age in WB and
apheresis donors. Note that in men donors the incidence
decreased with advancing ages both in WB and in apheresis
donation, but that in women donors there was a large differ-
ence between WB and apheresis donation. The difference
was significant (p < 0.05) between the younger three ranges
of WB donors and men apheresis donors and also between
35- and 44- and 55- to 69-year-old women apheresis donors.
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mean incidence of VVRs of WB donors was 0.83 percent
in men and 1.25 percent in women, while that of apher-
esis donors was 0.99 percent in men and 4.17 percent in
women. These incidence rates were similar to those pre-
viously reported.*

The relationship between the VVR incidence and age
in apheresis donors differed depending on the apheresis
cycle (Fig. 2). In men donors, the incidence of VVRs that
occurred during the first and second cycles decreased
with age and was similar to the WB donation shown in
Fig. 1, but it was independent of age at the third-fourth
cycles. In women donors, the incidence also decreased
with age at the first cycle, but it was independent of age
at the second cycle and increased slightly with advancing
age at the third to fourth cycles. There was a clear ten-
dency for VVRSs to occur at a later stage of apheresis with
advancing age.

VVRs are known to occur more frequently in first-
time donors than in repeated donors.2*¢ However, in
women apheresis donors, there was no significant differ-
ence in the number of previous donations between
healthy and VVR donors. Nearly ail of the women apher-
esis donors over 45 years old who suffered from VVRs
donated repeatedly (mean, 24.8 times) and VVRs were
detected in only one first-time donor (1 of 45).

The high rate of VVRs in women donors in apheresis
could partly be related to the fact that the CBV is signifi-
cantly less (approx., 20%) in women than in men donors
(Table 1). The mean CBV of the donors who suffered from
VVRs was also slightly less (approx., 4%) than that of the
control donors and the differences were significant (p <
0.01) both for men and for women donors.

3 -
| B Msn Third ta fourth cycles
25 ezwomen pa.05
2| 7 7
z Z
&« Second cycle Z
15 %
2 7
> Z
Z
1 Z
2
Z
0.5
U A ‘ 4 Z]
18~ 25- 35- 45- 18- 25- 35— 45- 18- 25— 3b- 45-
24 34 44 24 34 44 24 34 44

Age {years}

Fig. 2. The relationship between VVR incidence and age at
different stages of apheresis. In younger donors, VVRs inci-
dence did not differ much at different cycles of apheresis. In
contrast, older donors tended to experience VVRs at a later
stage of apheresis. A significant difference was indicated by
the p value of less than 0.05. The difference between 18- and
24- and 25- to 34-year-old men donors at the second cycle
was also significant (p < 0.05).

-t



VASOVAGAL REACTIONS IN APHERESIS

TABLE 1. CBV (mL) in WB and apheresis donors*

The relationship between the CBV
and VVR incidence was compared in

WB and apheresis donation (Fig. 3). In

Control VVR donors
WB
Men 4617.5 £ 536.4 (n = 1582) 4417.7 £ 496.8 (n = 168)
Women 3681.3 + 520.2 (n = 668) 3475.5+447.6 (n = 102)
Apheresis
Men 4587.8 + 505.0 (n = 1592) 4431.91431.5 (n = 144)
Women 3719.1 £ 546.7 (n = 734) 3584.7 + 425.7 (n = 280)

men, there was a tendency for the inci-
dence of VVRs to decrease with larger
CBV both in WB and in apheresis do-

nors. In women apheresis donors, the

*

The values of control WB and apheresis donors were based on the data for 1- and
4-month periods, respectively. The differences of blood volume between control and
VVR donors were statistically significant (p < 0.01) for WB and apheresis donors of

CBV dependency was weaker in apher-
esis compared with WB donors.

CBV dependency of the VVR inci-
dence was greater in older than young

women donors. The incidence rate of
women donors over 45 years old was
4.8, 2.8, and 0 percent with CBV of 2600 to 3700, 3800 to
4300, and greater than 4400 mL, respectively. In contrast,
in the donors below 45 years old, it was 5.1, 3.6, and 1.9
percent, respectively. In men donors, such a clear differ-

The relationship between CBV and VVR incidence
during the first and the second to fourth cycles of apher-

both sexes.
7 _
6 W Whole blood
5 — B Apheresis |
& ence was not detected.
4
S
Men
> ? 0,04
2 pe

|

3400 4000 4600 5200

2600 3200 3800 4400
CBV (mL)

Fig. 3. VVR incidence in relation to CBV in WB and apheresis
donation. The CBV was calculated by the equations de-
scribed in the method. The significance of the difference is
indicated by p < 0.05.

6  —
| B First cycle
3 | ZASecond cycle~

Over 45 years old

MW

F\\\\\\\\\W

2600 3200 3800 4400 2600 3200 3800 4400
CBV (mL})

Fig. 4. VVR incidence in relation to CBV before (first cycle)
and after the end of first cycle of apheresis (second cycle) in
women donors below and over 45 years old. Note the higher
incidence with smaller CBV and also after the first cycle of
apheresis.

esis differed between women donors younger and older
than 45 years old, as shown in Fig. 4. Below 45 years of
age, approximately 25 percent of VVRs occurred at the
first cycle relatively independent of the CBV, whereas
over 45 years of age, only 10 percent of VVRs were ob-
served at the first cycle. In women over 45 years old, the
VVR incidence was much less in the donors having CBVs
greater than 3800 mL.

VVR incidence during apheresis in women donors
over 45 years old was relatively high (see Fig. 1), particu-
larly at the later stage of apheresis (see Figs. 2 and 4). To
investigate the possible mechanisms underlying these
factors, blood pressure and pulse rate were measured
during apheresis in 72 women (19-36 years old, n = 53;
40-69 years old, n = 19) and 42 men donors (19-27 years
old, n = 27; 44-67 years old, n = 15).

Typical examples of blood pressure and pulse rate
recorded during apheresis are shown in Figs. 5A and 5B,
by averaging values obtained from five donors. Systolic
blood pressure gradually decreased by about 15 mmHg in
10 to 15 minutes after starting apheresis and then be-
came more or less steady. Diastolic pressure also de-
creased with time at the beginning but its degree was less
than systolic pressure. Irregular fluctuations were often
observed in diastolic pressure. No clear change was ob-
served in relation to blood withdrawal and return both in
systolic and in diastolic pressure. A particular pattern of
blood pressure could not be used for prediction of VVR
occurrence.

In contrast to blood pressure, blood withdrawal af-
fected the pulse rate. Three different patterns of changed
pulse rate were found during apheresis. One pattern was
a reasonably stable rate throughout apheresis (type A), as
shown in Fig. 5A. The second showed an increase in pulse
rate during withdrawal and its recovery during return of
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Fig. 5. Blood pressure and pulse rate measured every 1
minute during apheresis, averaging from five women donors
whose pulse rate was stable (A) and increased (B) during
blood withdrawal. (¢) Systolic and (A) diastolic blood pres-
sure; (M) pulse rate.

TABLE 2. CBV (mL) in donors showing stable pulse
(type A) and fluctuating pulse rate (type B) during
apheresis and in VVR donors*

Men
Type A 4657.3 £284.3 (n = 20)
Type B 4347.1+391.7 (n =19)
VVR 4160.8 + 458.6 (n = 2)
Women
Type A 3819.1 +387.0 (n = 21)
Type B 3550.9+341.1 (n =41)
VVR 3535.6 +248.6 (n = 6)

* The differences of blood volume between type A and type B
donors were statistically significant (p < 0.05) for both men
and women donors. There was no difference in blood volume
between VVR donors and type B donors.

blood (type B), as shown in Fig. 5B. The third was an
irregular fluctuation without any clear relationship to
blood withdrawal (type C, not shown). Types A, B, and C
were shown in 31, 60, and 9 percent of women donors
and 49, 46, and 5 percent of men donors, respectively.
Women donors over 40 years old mostly (15 of 19)
showed the type B fluctuating pattern, and there were
only two each of donors showing types A and C, respec-
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Fig. 6. (A) Blood pressure and pulse rate in a women donor
(43 years old) who suffered from VVRs during the third cycle
of blood withdrawal. VVRs were accompanied by tachycardia
and lowered blood pressure, and then tachycardia was fol-
lowed by prolonged bradycardia. The donor was laid down
flat until recovery. (B) Another example of VVRs (a 20-year-
old woman donor). VVRs occurred when she started to leave
the bed and were accompanied by bradycardia and hypoten-
sion following transient tachycardia. Both donors showed an
increase in pulse rate during blood withdrawal (indicated by
horizontal bars). (¢) Systolic and (A) diastolic blood pres-
sure; (H) pulse rate.

tively. In contrast, in men donors over 40 years old, 40
percent were type B (6 of 15) and 60 percent were type A.

The mean CBV of the donors showing pulse rate fluc-
tuations (type B) was less (about 7%) than those showing
stable pulse rate (type A} both for men and for women
donors (Table 2), and their differences were significant
(p < 0.05).

The pulse rate data on VVRs were obtained from six
women (20-43 years old) and two men donors (23 and 44
years old). They all showed the pulse rate fluctuations of
the type B before the appearance of VVRs, as shown in
two examples illustrated in Figs. 6A and 6B. The donors
shown in Fig. 6 were kept in bed horizontally until they
recovered, without medication. Typical VVRs were ac-
companied by marked bradycardia and periods of hypo-
tension of various durations. The mean CBV of donors



who suffered from VVRs was similar to that of donors
showing pulse fluctuations of type B both for men and for
women (see Table 2).

DISCUSSION

The incidence of VVRs decreased with advancing age in
the population of WB donors, both men and women do-
nors, as previously reported.>*® A similar relationship
was observed in men apheresis donors. However, no
such a tendency was found in women apheresis donors.
The VVR incidence of women apheresis donors was
rather independent of age or even higher over 45 years
old (see Fig. 1). This was not due to a high proportion of
first-time donors in older women, because most donors
over 45 years old were repeated donors.

The CBV was significantly (approx., 20%) less in
women and it was also about 4 percent less (p < 0.05) in
VVR donors than in healthy control donors. The VVR in-
cidence tended to be higher with smaller CBV (see Figs. 3
and 4). It is possible in old donors that the actual CBV is
less than that estimated solely from the height and weight
determinations” and that the peripheral blood pool is
small.® This may explain the larger effects of blood with-
drawal in older donors. If stronger hypovolemia was a
major factor in VVR incidence, it seems difficult to ex-
plain the difference in VVR incidence between WB and
apheresis donors (see Figs. 1 and 3). Some other factors
stich as autonomic malfunction and hypocalcemia are
more likely to be involved in higher VVR incidence in
women, particularly older, apheresis donors.

A tachycardia was often observed during blood with-
drawal without an associated change in arterial pressure.
The ratio of the donors who showed such pulse rate fluc-
tuations (type B) was higher in women than men and this
difference was larger over 40 years of age. Furthermore,
the VVR donors all showed type B fluctuations. Donors
having smaller CBV have a tendency to produce tachy-
cardia during apheresis (see Table 2). The increase in
pulse rate usually became more marked with increasing
cycles of blood withdrawal. This may have been due to an
increased hypovolemia, because the extracorporeal
blood volume increases with number of apheresis cycles.
Tachycardia, without any significant changes in arterial
blood pressure, has also been reported in response to a
decreased venous return caused by lower-body negative
pressure in humans®! or by hemorrhage of up to 10 mL
per kg blood in conscious dogs.!! These responses are
likely to be mediated by cardiopulmonary (low-pressure}
baroreceptors, the sensitivity of which to hemorrhage is
shown to be higher than those of carotid sinus (high-
pressure) baroreceptors in dogs.'? The mechanism caus-
ing the tachycardia during blood withdrawal is likely to
be involved in triggering the patterns of VVRs by the cir-
culatory control center.

VASOVAGAL REACTIONS IN APHERESIS

In the apheresis, it is possible that the sensitivity of
baroreceptor-mediated reflex is increased by a decrease
in plasma Ca®* concentration that is known to be caused
by the supply of citrate during blood return.'>!3 This is
probably one of the factors involved in the high VVR in-
cidence in older women apheresis donors, whose VVR
incidence is increased by repeating blood withdrawal and
return. Not only the effects of blood withdrawal, but also
the effects of citrate on the reflex mediated by cardiopul-
monary baroreceptors would be stronger in the smaller
CBV of old women donors. These factors may explain a
high VVR incidence of elderly women donors and at later
stage of apheresis.

ACKNOWLEDGMENTS

The authors are grateful to the nurses in our blood center for
their help in accumulating the data and to Akira Takeda in
making the figures. The authors also thank G.D.S. Hirst, PhD,
University of Melbourne, Parkville, Vic., Australia, for improv-
ing the manuscript.

REFERENCES

1. Ruetz PP, Johnson SA, Callahan R, Meade RC, Smith JJ.
Fainting: a review of its mechanisms and a study in blood
donors. Medicine 1967;46:363-84.

2. Trouern-Trend JJ, Cable RG, Badon SJ, Newman BH, Po-
povsky MA. A case-controlled multicenter study of vaso-
vagal reactions in blood donors: influence of.sex, age,
donation status, weight, blood pressure, and pulse.
Transfusion 1999;39:316-20.

3. Kasprisin DO, Glynn SH, Taylor F, Miller KA. Moderate
and severe reactions in blood donors. Transfusion 1992;
32:23-6.

4. Oosaka M, Kojima K. Blood donation and VVR (in japa-
nese). Niigata, Japan: Niigataken Red Cross Blood Center;
1999:1-46.

5. Ogawa R, Fujita T, Fukuda Y. Blood volume studies in
healthy Japanese adults. Respir Circ (Jpn) 1970;18:833-8.

6. Ogata H, linuma N, Nagashima K, Akabane T. Vasovagal
reactions in blood donors. Transfusion 1980;20:679-83.

7. Davy KP, Seals DR. Total blood volume in healthy young
and older men. | Appl Physiol 1994;76:2059-62.

8. Olsen H, Vernersson E, Lanne T. Cardiovascular response
to acute hypovolemia in relation to age: implications for
orthostasis and hemorrhage. Am ] Physiol Heart Circ
Physiol 2000;278:H222-32.

9. Farquhar WB, Taylor JA, Darling SE, Chase KP, Freeman
R. Abnormal baroreflex responses in patients with idio-
pathic orthostatic intolerance. Circulation 2000;102:
3086-91.

10. Murray RH, Thompson LJ, Bowers JA, Albright CD. He-
modynamic effects of graded hypovolemia and vasode-

Volume 42, December 2002 TRANSFUSION 1565



TOMITA ET AL.

11.

12.

pressor syncope induced by lower body negative pres-
sure. Am Heart ] 1968;76:799-811.

Shen YT, Knight DR, Thomas JX, Vatner SF. Relative

roles of cardiac receptors and arterial baroreceptors dur-
ing hemorrhage in conscious dogs. Circ Res 1990;66:397-
405.

Gupta PD, Henry JP, Sinclair R, von Baumgarten R. Re-
sponses of atrial and aortic baroreceptors to nonhypoten-

1566 TRANSFUSION Volume 42, December 2002

13.

14.

sive hemorrhage and to transfusion. Am J Physiol 1966;
211:1429-37.

Bolan CD, Greer SE, Cecco SA, et al. Comprehensive
analysis of citrate effects during plateletpheresis in nor-
mal donors. Transfusion 2001;41:1165-71.

Olson PR, Cox C, McCullough J. Laboratory and clinical
effects of the infusion of ACD solution during platelet-
pheresis. Vox Sang 1977;33:79-87. 11





