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You asked us to evaluate the Food and Drug Administration’s “layers of safety” that provide the
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You also asked us to examine the disparate estimates of transfusion-associated AIDS and
hepatitis cases and asked that we determine the current risks of these viruses in the blood
supply. This information, as well as information on other risks known to occur as a result of
blood transfusions, is contained in our 1997 report entitled Blood Supply:
Transfusion-Associated Risks (GAO/PEMD-97-2).

As we arranged with your office, unless you publicly announce the report’s contents earlier, we
plan no further distribution until 15 days after the date of this letter. We will then send copies of
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RS

Kwai-Cheung Chan
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Executive Summary

Purpose

Approximately 4 million patients annually receive life-saving transfusions
of blood donated by 14 million donors around the nation. AIDS and the
possibility of contracting Hiv through blood transfusions have nonetheless
focused public attention on the safety of this blood. Representative

John D. Dingell, the ranking minority member of the House Committee on
Commerce, asked the General Accounting Office (Gao) to identify issues
that might threaten the nation’s blood supply. Therefore, this report
answers the question, What are the elements of the Food and Drug
Administration’s (FpA’s) layers of blood safety and do they ensure that the
blood supply is safe?

Background

In testimony on July 28, 1993, before the Subcommittee on Oversight and
Investigations of the House Committee on Energy and Commerce, the
Commissioner of Fpa outlined five overlapping “layers of safety” that
provided a framework to regulate and monitor the blood industry:

(1) donor screening, (2) donor deferral registries, (3) viral testing,

(4) quarantining blood until tests and control procedures have established
its safety, and (5) monitoring and investigating adverse incidents to ensure
that deficiencies are corrected.

Since the mid-1980s, the blood industry, with the assistance of Fpa, has
instituted standard operating procedures, quality assurance programs, and
good manufacturing procedures that have improved donor screening,
blood collection, viral testing, and how blood is stored and distributed.
These actions have improved the overall safety of the blood supply, as
discussed in a companion Ao report, Blood Supply:
Transfusion-Associated Risks (cao/PEMD-97-2), that examined the risks of
contracting AIDS and hepatitis from blood as well as other known hazards
of blood transfusion, comparing these to other health-related risks.

In this report, cao examined the five layers to identify areas of potential
improvement that would further improve blood safety. cao reviewed FDA’s
regulations and guidelines issued between 1989 and the present,
interviewed Fpa officials and blood industry representatives, visited blood
facilities, and attended technical conferences and Fpa workshops. Ao also
assessed 1990-94 Fpa error and accident reports to assess lapses in quality
control and collected FpA inspection reports from a nationally
representative sample of blood facilities. cao’s analysis of these data is the
first and only source of this information on a national level. Finally, cao
queried guality-control directors about the focus and scope of FDA'S
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Results in Brief

inspections and possible changes in FbA's policy to enhance compliance
and overall safety.

The transmission of HIv by transfusion decreased dramatically after Hiv
testing for donors was introduced in 1985, and more and better tests for
other diseases also have reduced the risks from blood transfusions. While
the blood supply is very safe, no amount of federal regulation can entirely
eliminate blood-transfusion risks because of human error, technological
limitations of state-of-the-art tests, and the biological nature of the product
itself.

Within the overlapping layers of safety, cao found areas where FDA can
take action that would further improve the safety of the blood supply. For
example:

lack of a uniform donor questionnaire allows variability in donor
screening,

lack of mandatory deferral notification allows some donors who have
tested positive for viruses to unwittingly attempt donation again,
untested units donated for self-use may inadvertently be used for
unintended recipients, and

FDA has been slow to investigate error and accident reports that may
warrant a recall.

FDA does not require unlicensed facilities—those that do not engage in the
sale, barter, or exchange of blood products across state lines—to report
errors and accidents. Because unlicensed facilities constitute more than
two thirds of all blood facilities that, together, produce 10 percent of the
nation’s blood, Fpa has not fully monitored the quality of this portion of
blood products.

FDA's inspections for both licensed and unlicensed blood facilities appear
to be inconsistent in focus, scope, and documentation. In addition, these
inspections are often not conducted within time periods set by FpA’s own
guidelines. Furthermore, FpA does not maintain a central repository for
inspection reports and, thus, does not examine national trends. GAO’s
survey results also indicated confusion within the blood industry regarding
the interpretation of Fpa policy guidance and regulations.
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The blood industry has made many positive changes in collecting and
processing blood in response to FDA initiatives. Facilities have standard
operating procedures and good manufacturing practices that detail how to
ensure high-quality products. Donor education and screening exclude
donors with known risk factors or diseases. Deferral registries of donors
whose blood is unsuitable are maintained and consulted. Viral testing with
powerful screening tests eliminates most infectious products, and
products are quarantined from the general supply until they have been
found to meet current requirements.

Nevertheless, some facilities do not use uniform donor questionnaires, do
not adequately ensure privacy during donor screening, or do not notify
donors who have been permanently deferred. Bacterial contamination of
platelets is increasingly recognized but Fpa does not require blood
facilities’ quality-assurance programs to include processes that monitor for
bacterial contamination.

Seven tests are routinely used to screen blood, and others are available
that reduce the risk of transmitting diseases through blood transfusions.
However, Fba does not require additional, confirmatory testing on units
that test positive for viral markers except for Hiv. FDA requires that blood
facilities notify consignees (that is, transfusion services) that receive blood
from donors who subsequently test positive for Hiv, and these consignees
are required to attempt to notify recipients of the units. However, there are
no requirements for notifying consignees or recipients of blood that
subsequently test positive for other viruses, even though confirmatory
tests and treatments are available for some of these viruses and patients
who might be notified could take steps to prevent transmission of
infection to others.

FDA requires that blood that donors give for their own use proceed through
elaborate systems to ensure that it is transfused to the correct patient.
However, Fba does not require facilities to test such units for viruses, and
some do not. Studies have indicated that untested units can make their
way into the blood supply system and can be transfused to unintended
recipients.

cAo identified no major safety problems in quarantining blood, but the data
indicate that there are problems in inventory management in that many
units are unaccounted for or lost before they can be transfused. This is not
directly a safety issue but could contribute to instances of blood supply
shortages.
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Recommendations

Unlicensed facilities are not required to report errors and accidents, and in
1994 they submitted only 1 percent of all error and accident reports,
although they collected 10 percent of the U.S. blood supply. Without full
reporting of errors and accidents, FDA is unable to monitor the quality
control of the entire industry. Further, in a nationally representative
sample of establishment inspection reports, cao found that more than half
of all observations of problems by FDA inspectors were issued to
unlicensed facilities. The discrepancy between the proportions of
problems observed and the voluntarily reported errors and accidents by
unlicensed facilities underscores the need for better Fpa oversight.

FDA publishes its positions on some important industry issues as guidelines
and memoranda, but they are often ambiguous in content and intent, and
no public comment is required. Additionally, although inspections are the
primary means by which Fpa ensures the safety of the blood supply, it does
not perform statistical analyses of inspection reports to identify trends in
deviations or variability in the implementation of inspection policies. Gao
also found problems relating to FpA’s ability to discriminate between
facilities that are in and out of compliance and to inspect them in a timely
manner.

GAO recommends that the Secretary of Health and Human Services (HHS)
require blood facilities to

notify all donors who are permanently deferred that they have been
deferred and the medical reasons for their deferral.

require blood facilities’ quality-assurance programs to include processes
that monitor for bacterial contamination.

require viral testing for all self-donated blood units in order to minimize
the potential vulnerability of untested autologous units entering the blood
supply.

require confirmatory testing of all repeatedly reactive viral test results for
which there is a licensed confirmatory test.

require that transfused patients be notified when they have been
transfused with blood from a donor whose subsequent donations were
found to be positive by confirmatory testing. The reasonable time period
for tracing back units to recipients varies with each virus, and decisions
should be made in consultation with the blood industry.

require the identification of implicated units that have not been transfused
or further manufactured.

require unlicensed facilities to report all errors and accidents.
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Agency Comments

Additionally, cao recommends that the Secretary

publish in the form of regulations the guidelines that Fpa believes are
essential to ensure the safety of the nation’s blood supply. Fpa should
clarify its position on the extent to which facilities should adopt its
guidelines and memoranda in order to remain in compliance with the
agency'’s regulations.

correct problems Gao identified in FDA inspection processes—rDpA should
perform statistical analyses of inspection reports, develop policies for Fpa
inspectors to list on inspection reports the activities they observe, publish
better guidance on the types of activities that warrant reports on
deviations and warning letters, and ensure that all blood facilities are
inspected in a timely fashion.

In a written response to a draft of this report, HHs generally concurred with
GA0’s findings and recommendations regarding donor deferral notification,
quality assurance for bacterial contamination, viral marker testing of
self-donated units, error and accident reporting by unlicensed facilities,
and clarification of Fpa guidance to blood establishments.

HHs did not fully concur with cao’s recommendation on requiring
confirmatory testing and consignee and recipient notification for diseases
other than Hiv. HHs concurred that confirmatory testing is important and
pointed out that it has recommended such testing for hepatitis B and
hepatitis C. However, this procedure is only recommended by Fpa; it is not
a required activity. HHs disagreed that there should be lookback
procedures in place to notify recipients of units from donors who
subsequently test positive for viruses other than Hiv. However, hepatitis,
like HIv, can be transmitted to others; recent studies suggest that there are
effective therapies for some patients with hepatitis; and informed patients
can curtail certain behaviors (such as consuming alcohol) that could cause
more progressive harm after being infected with hepatitis.

HHs also disagreed with cao’s recommendation regarding problems
identified in FDA’s inspection processes by stating that Fpa already reviews
and analyzes inspection reports and has several manuals and compliance
programs to guide its inspectors. However, cao found that Fpa does not
perform statistical analyses of inspection reports that would result in
information whereby Fba could determine compliance rates among blood
facilities. Also, cao found differences in the number and kind of
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observations of problems across Fpa districts as well as inconsistencies in
the application of official observations and warning letters.

HHs also provided a number of technical comments, which cao
incorporated into the report as appropriate.
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Chapter 1

Introduction

Since the human immunodeficiency virus (HIv) was introduced into the
U.S. blood supply in the early 1980s, the benefits of a potentially life-saving
transfusion have had to be weighed against the risks posed by the most
deadly disease known to be transmitted through blood. The risks posed by
HIV have spurred many changes in how blood is collected and processed.
Also, the blood industry is concerned about bacterial contamination of the
blood supply as well as viral and nonviral agents known to be
transmissible through blood such as Chagas’ disease, cytomegalovirus
(cmv), hepatitis A-G, human T-cell leukemia and lymphoma viruses (HTLv-
and HtLv-1l), parvovirus, and syphilis.

In testimony on July 28, 1993, before the Subcommittee on Oversight and
Investigations of the House Committee on Energy and Commerce, the
Commissioner of the Food and Drug Administration (FpA), the agency that
has main responsibility for regulating the safety of blood products,
described “five layers of safety” that were present throughout the blood
industry to help ensure safe blood:

1. screening donors,

2. maintaining donor deferral registries to eliminate unsuitable donors
from the rolls,

3. testing blood,

4. quarantining blood until tests and control procedures establish its
safety, and

5. monitoring and investigating adverse incidents to ensure that
deficiencies are corrected.

Subsequently, Congressman John D. Dingell asked us to examine these
layers and Fpa's implementation of programs and policies to ensure the
safety of the nation’s blood products. To do this, we answered the
following question: What are the elements of FpA's layers of blood safety
and do they ensure that the blood supply is safe?*

!Congressman Dingell made this request when he was chairman of the Energy and Commerce
Committee of the U.S. House of Representatives. He is now ranking minority member of the renamed
House Committee on Commerce. Mr. Dingell asked us at the same time to assess the risk estimates of
diseases transmitted through transfusion. We have done this in Blood Supply: Transfusion-Associated
Risks, GAO/PEMD-97-2 (Washington, D.C.: 1997), noting there that the blood supply is safer than it has
ever been and that, in terms of threats to life, receiving a blood transfusion is much safer than many
other activities.
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Products

Chapter 1
Introduction

About 8 million volunteers donate approximately 14 million units of whole
blood each year. This whole blood is rarely transfused into patients.
Instead, blood services in the blood industry separate each unit of whole
blood into an average of 1.8 specialized components that, in blood-banking
terminology, are “products” consisting of various types of blood cells,
plasma, and special preparations of plasma. Health care facilities transfuse
the resulting 23 million components—4 to 5 units at a time, on
average—into as many as 4 million patients to treat specific conditions
such as anemia and hemophilia. Donors give an additional 12 million units
of plasma each year, for a total of approximately 26 million annual blood
donations.

Fewer than 5 percent of the Americans who are eligible to donate blood
each year actually do. Most people donate at a blood drive where they
work. The average blood donor is a college-educated white male 30 to 50
years old, married, with an above-average income. These statistics are
changing, however, as more white women and minority men and women
are entering the workforce.

To be eligible to donate blood, a person should be at least 17 years old,
weigh at least 110 pounds, be in good physical health, and pass a physical
and medical history examination.? Men have about 12 pints of blood in
their circulatory system, women about 9. At any one time, donors give
about 1 pint of blood each. Interestingly, their bodies replace this fluid in
about 24-72 hours, although it may take up to 2 weeks to replace the
plasma proteins. It normally takes 6-8 weeks to replenish the lost red
blood cells from one unit of whole blood. Thus, those who donate whole
blood may do so only once every 8 weeks. Some states limit the number
and frequency of donations a person can make in a 12-month period. In
apheresis, specific components of the blood are removed and the
unremoved portions of the blood are returned to the donor. Because this
preserves the donor’s red blood cells, apheresis donors usually can donate
once every 48 hours but no more than twice a week. (Apheresis is limited
to 20 times a year.)

Red blood cells, commonly used to treat anemia, may be preserved as a
liquid for up to 42 days but they may also be frozen for up to 10 years.
Plasma can be kept frozen for up to 1 year and may be used to control
bleeding. Cryoprecipitate contains clotting factors, useful in controlling
bleeding. It is made from fresh frozen plasma and may be kept for 1 year.

2There is no FDA minimum age requirement although some facilities voluntarily implement an age
requirement. Donors weighing less than 110 pounds may donate provided that a proportionately
smaller volume of blood is drawn.
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Platelets are important in controlling bleeding and are used to treat
patients with leukemia and other cancers; they should be stored at room
temperature for a maximum of 5 days. White blood cells are sometimes
used to fight infections but should be transfused as soon as possible after
collection and must be transfused within 24 hours of donation.

In addition to separating blood into component products, plasma facilities
manufacture “derivative products” by fractionating plasma chemically into
concentrated proteins. These include albumin, used to treat shock;
immune globulin, used to prevent certain infectious diseases and to treat
deficiencies of protein; clotting factor concentrates, used to control
bleeding in patients with clotting factor deficiencies; and specific immune
globulins, prepared from plasmas collected from donors with antibodies to
specific diseases and then used to prevent those diseases in others.
Derivatives are commonly made by commercial manufacturers. Depending
on the product, they may pool plasma from as many as 60,000 donors for
fractionation in order to produce sufficient amounts of the final
concentrated material cost-effectively. These therapies processed from
plasma also undergo viral and bacterial removal and inactivation
procedures that are effective in destroying most of these agents.

The Blood Services
Industry

The blood services industry has a volunteer and a commercial sector.
Voluntary donors are unpaid and usually donate whole blood. Commercial
facilities collect plasma from paid donors for manufacturing various
derivatives. Table 1.1 outlines the different types of blood collection
services and the amount of blood they collect annually.

Table 1.1: U.S. Blood Collection
Facilities and the Blood Units They
Collect

Commercial
Volunteer sector sector
Type of facility Licensed Unlicensed Plasma center 2
Number of facilities 308 2,274 463
Number of units collected
(millions) 12.6 14 12

aAll plasma centers are licensed

The three types of facilities in the volunteer sector are (1) regional and

community blood centers, which usually collect and distribute blood and
blood components to hospitals within circumscribed geographical areas;
(2) hospital blood facilities, which collect and transfuse whole blood and
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blood components; and (3) hospitals, which primarily store and transfuse
blood but do not collect it.

Regional and community blood centers provide a full range of blood
services to a surrounding geographical area. They generally collect, test,
and label blood, as well as distribute blood and blood products to
hospitals, physicians, and hemophilia care centers. Hospital blood
facilities usually provide a smaller range of services, limited to collecting
and storing whole blood and its components. Some hospitals conduct their
own viral testing, while others send blood and blood products to outside
laboratories for viral testing.

The volunteer sector is represented by three organizations: the American
Association of Blood Banks (aaBB), the American Red Cross (ARrc), and
America’s Blood Centers (aBc), formerly known as the Council of
Community Blood Centers (ccac). ABc member centers collect
approximately 45 percent of all blood, ARc collects another 45 percent, and
independent facilities collect the remaining 10 percent. The members of
the aaBB include both Arc and the majority of ABc member centers.

AABB is the professional society of blood facilities and transfusion services
and it also includes individual members such as physicians, scientists,
nurses, and administrators, among others. Asc is a council of community
based blood-collection facilities. ARc is a single corporation consisting of
all Arc blood centers. Until 1994, Arc served as an organizational
framework for its centers, each operating somewhat independently and
self-sufficiently. In an organizational change that began in 1994 and was
completed in 1995, Arc centralized and standardized its operations,
reducing the number of regions and limiting testing to a few centralized
laboratories.

The commercial sector, which is generally called the “source plasma
sector” and receives plasma from paid donors, has three main
components: (1) collectors, or plasmapheresis centers; (2) fractionators;
and (3) brokers. (Brokers do not collect source plasma.) The
plasmapheresis centers collect plasma that they either sell to U.S.
fractionators (who manufacture derivatives such as albumin from it) or
export to fractionators in Europe, Japan, and South America. Some
fractionators also operate their own source plasma collection centers.

Plasma brokers purchase and market recovered plasma from whole-blood
facilities (that is, the volunteer sector) and sell this directly to
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The Five Layers of
Safety

fractionators. Plasma is “recovered” after components have been removed
from whole blood or after whole blood has become outdated.

The commercial sector is represented by the American Blood Resources
Association (ABRA), a nonprofit trade association that represents the
interests of businesses that collect certain biological products (in
particular, plasma) for further manufacturing. This sector is also
represented by the International Plasma Products Industry Association
(ier1a), which represents all the commercial processors of plasma-based
therapies in the United States.

The five layers of safety are designed to overlap so that they will prevent
the distribution of contaminated blood and blood products. The layers’
overlapping safeguards start where the blood is collected and extend to
the manufacturers and distributors of blood products.

Donor Screening

The first layer is designed to prevent the donation of blood by persons
who have known risk factors or other conditions such as low blood
pressure. High-risk donors, those whose blood may pose a health hazard,
are encouraged to exclude themselves. Everyone who seeks to donate
blood must answer a series of behavioral and medical questions. If the
answers indicate high risk, the prospective donor is deferred. These
requirements are completed before the donor is allowed to give blood. If
the questions are answered truthfully, they isolate about 90 percent of all
persons whose risk of having Hiv is too recent for their bodies to have
produced sufficient antibodies or antigen to be detected by viral screening
tests.

Donor Deferral Registries

The safeguard of this layer is the constant updating of lists, known as
“donor deferral registries,” of unsuitable donors and the checking of
names of donors with the names in the donor deferral registry to prevent
blood being used from donors previously determined to be unsuitable.
Individuals who were entered into a deferral registry are those who were
found not to meet donor suitability requirements during screening or who
have had a positive test for any of the diseases checked at a previous
donation. Services that collect blood must check the donor deferral
registry for each donor, and if they find a donor listed, they do not
distribute that person’s blood. The deferral registry includes the names of
donors who have donated in the past 8 weeks and are, thus, ineligible to
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donate until this 8-week period has expired. The deferral registry may be
checked either before or after blood is donated.

Testing Blood

After a donor’s blood has been drawn in a donation, it is tested for an ABO
group and Rh type. Additionally, viral testing, the third safety layer, and
perhaps the most widely recognized layer, may be the most critical link in
protecting the public from the risk of receiving contaminated blood
transfusions. Screening tests are performed for hepatitis B surface antigen
(HBsAg), hepatitis B core (HBc) hepatitis C (Hcv), human immunodeficiency
virus (antibody for Hiv-1 and Hiv-2 and antigen for Hiv-1), human
T-lymphotropic virus type | (HTLv-1), and syphilis.®

Blood facilities also notify the consignee (the facility that receives the
product) if the product is from a donor who may have been in the
“window period” at the time of his or her last donation—that is, repeat
donors who subsequently test positive for Hiv.* Even though the previous
donations may have met all test requirements at the time of donation,
recipients of blood from such donors may need to be tested to determine
whether a disease has been transmitted to them. Additionally, consignees
may be notified if they have received blood from donors who subsequent
to their donation disclose historical information that would have
compromised their eligibility as donors.

Two tests—one for alanine aminotransferase (ALT) and one for hepatitis B
core (HBc)—were introduced as “markers” for the major viruses noted
above. That is, donors with elevated ALT counts or those found to be
positive for HBc have, at times, been found positive for viruses such as Hcv
and Hiv. These two tests were introduced when more specific tests for
hepatitis C and Hiv had not yet been developed. A positive result on the
syphilis test is considered by some to be a surrogate marker for high-risk
behavior, since it may be a sign of behavior that increases the risk of
infection from Hiv. However, more specific tests for hepatitis C have since
been developed, and a 1995 National Institutes of Health (NIH) consensus
development conference recommended discontinuing the use of ALT as a

3HIV antibody tests detect antibodies that the human body produces as an immune response to HIV,
whereas HIV antigen tests detect the actual presence of HIV. HTLV is a retrovirus that can lead to
neurologic disease or adult T-cell leukemia and lymphoma. The test for human lymphotropic virus type
Il (HTLV-I1) uses the HTLV-I test; although the HTLV-I test is not specific for HTLV-II, it is the closest
test now available for this virus.

4The window period is the time from infectivity to the point at which currently licensed test kits can
ascertain antibodies or antigens to certain viruses tested for by blood facilities.
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surrogate.® AABB also recommended that the ALT test be dropped for
donated blood, and FpA has stated that it will not object if it is dropped.

Among the many other infections, viral and nonviral agents that have
garnered public attention because of their prevalence in the U.S. blood
supply include B-19 parvovirus, Chagas’ disease, cytomegalovirus, and
hepatitis D-G. For various reasons, however, tests are not routinely
conducted for them. Additionally, different components of blood do not
harbor all these infectious agents, and much remains to be learned about
the location of different viruses in blood components.® Table 1.2 lists the
viral and nonviral infectious agents that we discuss in this report.

Table 1:2: Viral and Nonviral Infectious
Agents Discussed in This Report

Agent Disease

Parasite: T. cruzi Chagas’

Prion, protein (may be a virus) Creutzfeldt-Jakob

Spirochete: T. pallidum Syphilis

Virus Cytomegalovirus
Hepatitis A-G

Human immunodeficiency

Human T-lymphotropic disease

Blood Quarantining

The fourth safety layer that Fpa enforces is the quarantine of all donated
blood until tests and other controls have established its safety. This means
that blood units cannot be used, except in emergencies, until all the
requirements of the three preceding layers have been satisfied. At the
fourth layer, blood facilities maintain separate storage for untested units
of blood and for units that are suitable and units that are unsuitable for
use. “Autologous” units are also stored separately from “allogeneic” units.
That is, donations a person makes in order to receive his or her own
blood—autologous units—are stored separately from donations made
allogeneically, by individuals for other people. Autologous donation is
often made when a person plans for elective surgery.

5This consensus development conference, “Infectious Disease Testing for Blood Transfusions,” was
held on January 9-11, 1995. The conference also examined the utility of HBc testing and determined
that this test should still be used to assist in reducing the risk of HBV and as a surrogate marker for
HIV. It was also recommended that syphilis testing continue because it may contribute to the
prevention of transfusion-transmitted syphilis.

5For example, HIV-1 appears in plasma and platelets, but it is not known whether HIV-1 resides in red

cells. Leukocytes do contain HIV and HTLV-I, but HTLV-1 is not found in plasma and red cells, and
whether or not it is located in platelets is not known.
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Monitoring and
Investigating Problems

Federal Oversight and
Responsibility

Blood facilities are obligated to monitor and investigate errors and
accidents in their procedures, to audit their systems, and to correct
deficiencies. Licensed blood facilities—those that may engage in the sale,
barter, or exchange of blood products across state lines—must file “error
and accident reports” (EARS) with FDA in order to notify it of problems.
Unlicensed blood facilities—those that do not ship blood products across
state lines—are not required to report EARS to FDA but may do so
voluntarily. However, unlicensed blood facilities must follow the same
safety procedures as licensed facilities.

All members of the blood industry are also obligated to determine the
causes of errors and accidents and to institute changes to make sure such
problems do not recur. Finally, this layer includes Fpa inspections of blood
facilities to monitor compliance with federal requirements.

The four federal agencies outlined in table 1.3 have some of the major
oversight authority related to blood safety in the United States: Fpa, the
Centers for Disease Control and Prevention (cpc), the Health Care
Financing Administration (HcrFA), and NIH's National Heart, Lung, and
Blood Institute (NHLBI). Additionally, the table shows that the Department
of Health and Human Services (HHs) has recently organized a national
blood safety committee whose director and advisory council help ensure
that the government’s response to future bloodborne infectious agents is
coordinated.” Although the advisory council was announced in

October 1995 and formally approved by HHs in October 1996, HHs has only
recently asked for nominations to the council, and council meetings have
yet to take place.®

"This entity was organized as a result of recommendations in an Institute of Medicine report, “HIV and
the Blood Supply,” Washington, D.C., July 1995, that examined the federal government’s response to
the discovery of HIV and the protection of the blood supply in the early 1980s.

8The formation of a blood safety director, blood safety committee, and advisory council on blood
safety and availability was announced by the HHS Secretary in testimony before the House Committee
on Government Reform and Oversight, Subcommittee on Human Resources and Intergovernmental
Relations, on October 12, 1995.
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Table 1.3: Federal Organizations Responsible for U.S. Blood Safety

Organization

Responsibility

Centers for Disease Control and Prevention

Collects data on the incidence of infectious diseases (including those affecting
hemophiliacs) and on state-reported clinical AIDS cases

Provides guidance and recommendation for preventing disease?

Food and Drug Administration

Inspects facilities, compiles and summarizes EARS, has regulatory authority,
promulgates and distributes memoranda and guidelines, and can recommend product
recalls

Health Care Financing Administration

Inspects blood facilities that perform viral testing procedures and blood transfusion
services that are reimbursed through Medicare and Medicaid®

National Heart, Lung, and Blood Institute

Conducts clinical studies on the effects of blood transfusions in patients with
cytomegalovirus and HIV

Awards research grants for assessing the risks of transfusion-transmitted diseases,
developing virus-screening tests, and assessing new infection agents®

Funds genetic testing technologies to close the period between donors’ giving blood
and the subsequent discovery of their infection

Sponsors educational conferences and workshops

U.S. Department of Health and Human
Services

Advisory Council on Blood Safety

Examines broad issues of public health and the social implications of blood safety;
serves the Blood Safety Committeed

Blood Safety Committee

The FDA commissioner and the directors of CDC and NIH report to the Blood Safety
Director

Blood Safety Director

Coordinates and oversees Public Health Service blood safety programs

aAs with FDA’s guidance documents, these recommendations are not binding on members of the
blood industry.

5A memorandum of understanding between FDA and HCFA delineates that FDA will inspect
manufacturers of blood products, but FDA can also inspect transfusion services that are HCFA's
responsibility if there are indications of noncompliance with good manufacturing practices.

°Includes the Transfusion Safety Study that tracks the natural history of transfusions associated
with HIV and the Retrovirus Epidemiology in Donors Study that has, among other topics,
investigated the clinical course of blood donors infected with HTLV-I and HTLV-II.

dIssues include social choice, informed consent, the allocation of research resources, the
availability of blood, and the effect of economic factors on its availability.
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Scope and
Methodology

The regulations governing oversight of most aspects of blood banking are
found in the Code of Federal Regulations (CFR).° FDA also issues
memoranda and guidelines as guidance on specific topics to blood
facilities. These guidance documents are not binding on the blood facility
and, thus, blood facilities may follow the guidance or choose to use
appropriate alternative procedures not provided in the guidance.'

The memoranda topics range widely. Fifty-two that still represent current
guidance were issued between August 1982 and August 1994; an additional
22 issued during this period are no longer current. Topics include
recommendations for the management of donors who are found to be
positive for hepatitis, equivalent methods for compatibility-testing,
deferral of blood donors who have received the drug Accutane, and
revised recommendations for preventing the transmission of Hiv through
blood and blood products.

In regard to FpA’s responsibility for inspecting blood facilities, a detailed
checklist for inspectors was recently abandoned for a more
systems-oriented approach in conducting its inspections. Its new “Guide to
Inspection of Blood Banks” outlines major areas that an inspection should
examine: (1) errors, accidents, and fatalities; (2) facilities, equipment, and
personnel; (3) quality assurance; (4) the disposal of infectious waste;

(5) whole blood and donor suitability; (6) laboratory operations;

(7) uniform blood labeling; (8) compatibility-testing and transfusion
reactions; (9) storage and distribution; (10) platelets and pheresis;

(11) computerization; (12) red blood cells, plasma, platelets, and
cryoprecipitate; (13) records; and (14) operations.

We limited the scope of this report to policies and procedures that became
current in 1994. We did not examine problems of the mid-1980s, when Hiv
was first recognized as a bloodborne disease, or the sequence of changes
intended to address Hiv. We examined FpA’s oversight of licensed and
unlicensed blood facilities in the United States, including plasma centers.

The focus of the work is the general policies and procedures in place to
help ensure the safety of the blood supply. We did not examine patterns of
violations of these policies and procedures by individual blood facilities.

921 C.F.R. parts 210, 211, 606, 607, 610, and 640.
YEDA’s recent “Guideline for Quality Assurance in Blood Establishments” is one example. It is

intended to assist blood facilities in developing quality-assurance programs that “are consistent with
recognized principles of QA [quality assurance] and current good manufacturing practices.. . ..”
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While many of the recurrent problems in the industry relate to failures to
comply with safety requirements, our review considers whether there are
proper safeguards in place to identify such occurrences, not which
specific blood facilities may have problems in this regard.

We reviewed pertinent documents, interviewed relevant officials, and
surveyed and visited blood facilities. The documents we reviewed
included rFDA statutes, regulations, compliance manuals and compliance
program, and memoranda. We supplemented our interviews of various
government officials by interviewing other officials of the blood industry
as well as interest groups such as AABB, ABC, ARC, and IPPIA. We
accompanied FpA officials during an inspection and visited various types
of blood facilities. Among the FpA data sources that we analyzed were
error and accident reports (EARS) and establishment inspection reports
(EIrs), including Form 483 reports of inspection observations. We
conducted our review from October 1994 to May 1996 in accordance with
generally accepted government auditing standards.

FDA Statutes, Regulations,
and Memoranda

We examined FDA’s statutes, regulations, and more than 70 memoranda to
determine what is required of and recommended to blood facilities to help
ensure a safe blood supply. When we reviewed the memoranda, we
categorized them by topic, which ranged in scope and specificity from a
guideline for deferring donors who have received Accutane to a guideline
for the validation of computer systems. We also used these documents to
ascertain potential vulnerabilities in the layers of safety.

Interviews

When we interviewed FDA personnel, we asked them about their
operations, inspection procedures, and databases. The personnel in the
blood facilities additionally gave us important details about Fpa’s oversight
and interactions. The information we gathered from aaBB, ABc, ARcC, and
IpPIA told us about overall blood industry practices and potential safety
issues.

Site Visits

We visited seven sites to cover the range of facilities: licensed and
unlicensed, ARc and non-Arc, source plasma centers and fractionation
companies. At each site, we examined the physical operations of the blood
facility and interviewed the staff who were responsible for its daily
operations: directors of compliance and quality assurance, medical
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directors, vice presidents of research and scientific services, directors of
component production and of operations, and executive officers.

Error and Accident
Reports

FDA requires licensed blood facilities to report errors and accidents that
resulted in an unsuitable unit of blood being made available for
distribution. In March 1991, rpa asked unlicensed blood facilities to submit
EARS voluntarily. We obtained Fpa’s annual summary reports of the EARS
submitted by licensed and unlicensed facilities for 1990 through 1994,
which constitutes data on the universe of Ears in that period.*

FDA’'S summary EAR data are reported by facility type (licensed, unlicensed,
ARC, NON-ARC, plasma center, transfusion service) and include the total
number of reports received, the type of error or accident (whether in viral
testing, labeling, quarantining, or other procedures), the number of events
attributable to computer or data entry errors in 1994, and the number of
EARS resulting in potential recall of a blood unit. In addition to analyzing
these data, we identified changes in rules and regulations that might have
affected reporting criteria, analyzed the differences between types of
blood facilities, and highlighted the ear information that shed light on
specific blood-banking processes.

In appendix 1, we outline these data as Fba compiled them for fiscal year
1994 (in appendix I, we discuss issues relating to viral and nonviral
agents). However, we based our report’s analysis on the reporting rate per
type of blood facility and on the rate of reporting per 100,000 units each
type of blood facility collected. We did this because Fpa’s analysis does not
take into account the interdependence of reporting for the different
processes by the different facilities used.

Establishment Inspection
Reports and Form 483

FDA’s annual inspections of blood facilities result in establishment
inspection reports that descriptively narrate the activities covered in the
inspection and any problems found during the inspection.!? An inspector
who identifies significant infractions that could affect blood safety files a
Form 483. We analyzed the most recent eirs and Form 483s from a
nationally representative sample of licensed and unlicensed blood

Hin fiscal year 1991, FDA received 3,836 EARs; in 1992, the number was 10,456; the numbers for fiscal
years 1993 and 1994 were 8,991 and 11,298.

2Beginning in 1995, blood facilities that have complied with FDA requirements for 2 years become
eligible for biennial rather than annual inspections. FDA inspectors need to list the activities they
observe only if it is a limited inspection. In all other cases, inspectors need only list the compliance
program under which the inspection is taking place.
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facilities, including plasma centers. We randomly sampled eight FDA
inspection districts and, from these districts, a total of 373 EIrs
(representing reports from the total of 2,980 U.S. blood facilities).*®

For the 373 blood facilities in our study, we were able to analyze
information on 325: 48 licensed centers, 114 unlicensed centers, 91
transfusion services, and 72 plasma centers.** The remaining 48 blood
facilities either were plasma brokers, viral testing or reagent
manufacturers, testing laboratories, or depot sites or had been inspected
for specific purposes that were not part of the annual inspection process.

We analyzed the EIRS in @ manner similar to FDA’s analysis of Ears. That is,
we applied FpA’s coding scheme of blood-banking processes to our
analysis.’® By using the same coding scheme, we were able to outline
information on EARrs and EIrs that highlighted potential safety concerns for
specific blood-banking processes.

Survey of Blood Centers

We surveyed all the full-service blood facilities in our sample of inspection
reports.'® This survey gave us additional information on most of the
processes we studied in our analysis of Ears and EIrs. One hundred
percent of the 45 blood facilities we surveyed responded to our

3The districts were Boston, Chicago, Cincinnati, Dallas, Los Angeles, New Orleans, Philadelphia, and
Seattle.

“Licensed facilities may engage in the sale, barter, or exchange of blood products across state lines.
They often collect autologous and allogeneic blood. Unlicensed facilities do not ship blood products
across state lines but can collect both types of blood. Transfusion services routinely collect only
autologous blood. Plasma centers collect source plasma for processing into plasma-based therapies.
All of these types of facilities should be registered with FDA.

In our analysis of EIRs, we used the same categories of blood-banking processes that are defined in
FDA's EARs: (1) donor screening, (2) donor deferral, (3) collection and processing, (4) routine testing,
(5) viral testing, (6) post-donation information, (7) product quarantine, (8) labeling, and (9) storage
and distribution. FDA used a tenth category, “miscellaneous,” that captured errors and accidents
related to transfusion-transmitted viruses, recipient reactions, lookback, and emergency release of
products. We incorporated these issues into the 9 other categories by their specific topic. We added an
eleventh category for our analysis of EIRs, which we called “machines,” in order to identify problems
related to computer hardware and software issues and quality control of machines (recordkeeping)
used in blood-banking. We have not outlined these issues in our report because they were often related
to specific topics that we subsumed under FDA's 9 categories noted above.

6By “full-service facility,” we mean one that carries out the full range of activities covered by the five
layers of safety: collecting (screening and deferral), testing, processing (quarantine and control), and
distributing blood products. Therefore, we excluded, for example, donor-collection centers that send
their blood elsewhere for testing.
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The Strengths and
Limitations of Our
Study

questionnaire.!” Appendix Il contains the questionnaire used in our
survey.

By examining EIr and Form 483 information with FDA’s EAR coding scheme,
we were able to present analyses from both data sources for individual
blood-banking processes. Furthermore, our sample of blood facilities
represents blood facilities in the United States, and our findings can
therefore be generalized to the blood-banking industry at large.

However, our analysis of EIRs was predicated on the accuracy of the
information contained in them.'® We did not collect primary data from the
blood facilities. Furthermore, our information on Ears was based on FDA’s
annual summaries and did not involve original data analysis.

The organization of this report reflects the five layers of safety. In chapter
2, we cover issues related to the first two layers, donor screening and
deferral, as well as collection processes. In chapter 3, we focus on the
third layer, testing; in chapter 4, on the fourth layer, the quarantine of
blood and other processes. We discuss the fifth layer, monitoring and
investigations, in chapter 5. Finally, in chapter 6, we present a summary of
our findings, our conclusions, and our recommendations.

"Our original sample contained 47 full-service blood facilities, but 2 had closed before we began our
survey.

8Thus, much of our analysis is directed at Form 483 observations because information contained in

the EIRs was not a reliable indicator of activities observed by FDA inspectors. See chapter 5 for a
discussion on the content of EIRs and the ramifications for our analyses provided in that chapter.
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Donor Screening

Donor screening and deferral are the first two layers of safety. Screening
prospective donors by asking them about high-risk behavior and their
medical history enables the blood-banking community to exclude unsafe
blood. Donor deferral registries, if checked before donation, can help
ensure that those who have been deferred do not donate. Collection and
processing of blood is another area of blood banking that takes place prior
to the testing of blood. Only screening and deferral eliminate blood
hazards such as malarial and Chagas’ infection, but the redundancy of the
three remaining safety layers—testing, quarantining, and
monitoring—mitigates many other consequences that would follow
without these layers of safety.

We found, however, that (1) questionnaires for screening out high-risk
donors are not uniform throughout the blood industry, and accurate
responses may be difficult to obtain where respondents are not assured of
privacy. Moreover, (2) donating blood before the donor deferral registry
(opbRr) is checked can cause problems, pprs can yield false checks where
they have not been computerized, and lack of donor deferral notifications
may lead to unsuitable donors’ continuing to donate blood. Finally, (3) the
blood industry’s collection processes appear to cause few safety problems
but bacterial contamination is a leading cause of blood-transfusion
fatalities.

The blood industry practices several methods for selecting donors of safe
blood. One is to exclude particular donor groups; for example, blood is not
collected at prisons or mental hospitals where the risk of hepatitis and
other diseases is high.! Another is to eliminate cash incentives for making
whole-blood donations: data show that paid donors have a higher
likelihood of being infected with Hiv and other diseases than volunteer
donors.? Plasma centers still pay donors because a cash incentive is
deemed necessary if they are to sit through the 2-hour procedure
(whole-blood donations often take less than 1 hour).

patients from mental hospitals can donate at a blood facility, and FDA has recently promulgated
guidance on deferring inmates of correctional institutions. New prisoners and those who have been
incarcerated for more than 72 consecutive hours during the previous 12 months are deferred for 12
months.

2For example, the California Department of Health Services found that plasma centers, where donors
were paid, had a confirmed HIV rate of 0.016 percent (16 per 100,000 units tested) while the rate at
blood facilities, where donors were not paid, was 0.002 percent. These were second-quarter 1994 data
from 98 percent of all California facilities required to report HIV test results.
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Another way of ensuring safe blood donations is to conduct health history
interviews designed to defer donors who might transmit infectious
disease. Table 2.1 shows the focus of some of the questions blood facilities
ask prospective blood donors in order to ascertain risk.

Table 2.1: Donor Screening Questions
and Targeted Diseases

Question focus Targeted disease

Country of birth AIDS (HIV-2), malaria, Chagas’

Travel history Malaria

Medical history of a specific disease AIDS, babesiosis, Chagas’, hepatitis,
malaria®

Medical symptoms compatible with a AIDS, bacteremia, viremia

specific disease
Exposure through transfusion or occupation AIDS, hepatitis
Medical treatment Creutzfeldt-JakobP

Sexual contact or drug use of donor or AIDS, HTLV-I and HTLV-II, hepatitis
donor’s partner

aBabesiosis, like Chagas’ disease, is caused by a parasite.

bSome researchers believe that Creutzfeldt-Jakob disease is caused by a prion, a small protein
particle. Others suggest it may be caused by a virus. Persons who have been infected can
remain asymptomatic for decades but then progress rapidly to dementia and death. Although no
scientific evidence supports the notion that it is transmitted through blood products, it has been
transmitted through cornea transplants and brain tissue transplants as well as through the
administration of the human pituitary-derived growth hormone.

A brief medical examination of all donors is performed, records are
maintained, and the donors sign an informed-consent form that outlines
the possible consequences of donation deferral.® The donors medical
record and history is intended to determine the time of the last donation;
the physical examination is intended to help ensure that the donor is in
good health by assessing the temperature, blood pressure, and hemoglobin
levels. Donors are also checked to see if there is evidence of respiratory
disease or diseases transmissible by blood transfusion and have neither
infectious diseases at the site where blood is drawn nor scars that indicate
abusive self-injection of drugs.

3See 21 C.F.R. 606.160(b)1. Blood facilities must keep donor records that contain the medical interview
and examination record and the informed-consent form. A donor consent form describes to each
donor that his or her acceptability will be determined by a medical interview, examination, and
laboratory testing. Donors should be informed of all the laboratory tests that are performed on
samples of their blood and of the consequences of an unacceptable, or positive, test. These include the
possible detection of infectious agents, temporary or permanent deferral, the listing of their names in
deferral registries, reporting to the public health agencies, and governmental inspection of the
registries and the donors’ test records.
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Blood facilities impose additional requirements on persons who donate
source plasma: acceptable levels of total protein, syphilis-screening every
4 months, and a more detailed annual physical examination that includes
urinalysis and may include toxicology screening. This physical
examination also includes observations of heart and lung sounds; lymph
nodes, mouth, and skin; and abdominal and neurological conditions.

Another screening method is to give prospective donors a chance to
exclude themselves. This method may include confidential unit exclusion
(cue) and telephone callback. cues require donors to place one of two bar
code stickers (“transfuse” or “do not transfuse™) on their donation record
before they donate. The cuE is intended to help donors who may feel
pressured to donate by peers, for example. (A survey published in 1989
found that almost a third of the 304 seropositive donors responded that
their colleagues had pressed them to donate.*) In a telephone callback,
persons who have donated blood call the blood center to report additional
information pertinent to their medical history. Often this pertains to
post-donation headaches and acute illness, but it may also relate to risky
behavior prior to the donation that would have precluded the donation had
it been known at the time.

Some fractionation companies have also instituted programs to increase
the safety of the blood supply by instituting stringent screening processes
for their donors. For example, one plasma company has developed an
inventory-hold program in which the company collects all units of plasma
that have been screened as safe and usable for production and holds them
for 3 months. If during this time one of the company’s donors is found to
be reactive to viral screening or surrogate tests, the company has the
ability to identify and destroy all plasma units previously obtained from
that donor during this 3-month hold period.

This process is used because the company’s data have shown that
approximately 96 percent of its plasma collections are followed by at least
one additional donation by the same donor. The inventory-hold program
thus attempts to identify unsuitable blood during the window period. The
company also destroys all plasma from first-time donors who do not
return to make a second donation within 3 months. Ninety-five percent of
the blood units that test positive for hepatitis B virus (HBv), HCv, Or HIv at
this company’s facilities are from first-time donors.

4Susan Leitman et al., “Clinical Implications of Positive Tests for Antibodies to Human
Immunodeficiency Virus Type-l in Asymptomatic Blood Donors,” New England Journal of Medicine,
321 (1989), 917-24.
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EAR and EIR Information

Thirteen percent of all error and accident reports submitted to Fpa in fiscal
year 1994 were for screening errors (see appendix I1). These included the
facilities’ not performing donor deferral screening, their use of incorrect
names during a deferral search, and donors’ giving a medical history that
warranted but did not result in a deferral.® Tables 2.2 and 2.3 provide data
from ears and our analysis of Eirs that highlight the need for continued
vigilance in the area of donor screening.

Table 2.2: Screening EAR Rates by
Facility Type, 1994 2

|
Unlicensed or

transfusion Plasma
Source Licensed service ° center Total
EAR rate per facility® 3.8 0.01 0.53 0.48
EAR rate per 100,000 units 9.3 21 2.0 5.6
collectedd

aThere were 308 licensed blood facilities, 2,274 unlicensed blood facilities and transfusion
services, and 463 plasma centers in the United States in 1994.

PFDA separates error and accident reports by unlicensed blood facilities and transfusion services
in its annual summaries of EARs. However, these establishments submit their EARs based on a
self-designation as either an unlicensed blood facility or transfusion service and FDA does not
check the accuracy of these self-designations. Therefore, we combined this information in our
analysis of EARs.

°We calculate rate per facility by dividing the total number of EARs by the total number of
facilities.

dWe calculate rate per 100,000 units collected by dividing the total number of EARs by the total
number of units collected.

SAppendix Il shows FDA’'s summary report of the actual number of screening EARS. It also gives the
percentage of EARs different types of blood facilities submitted for each blood-banking process we
report in chapters 2-4 and the percentage of submissions as they relate to the total number of EARs.
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Table 2.3: Screening Problems and Form 483 Observations by Facility Type a

Transfusion

Licensed Unlicensed ° service Plasma center Total
Source No. % No. % No. % No % No %
Facilities with problems® 14 of 38 37% 12 of 83 15% 9 of 36 25% 22 of 52 42% 57 of 209 27%
Facilities receiving Form 483
observations 11 of 38 29 10 of 83 12 7 of 36 19 15 of 52 29 43 of 209 21

aThere were 48 licensed facilities, 114 unlicensed facilities, 91 transfusion services, and 72
plasma centers in our sample (total = 325).

®In our analysis of EIRs and Form 483s we separated unlicensed blood facilities and transfusion
services based on information contained in the EIRs.

°There were 38 licensed facilities, 83 unlicensed facilities, 36 transfusion services, and 52 plasma
centers in our sample that contained EIR information that allowed us to determine that FDA had,
in fact, examined donor screening during its inspection. Problems were those that were
characterized by the inspector on the inspection report whereas Form 483 observations were
problems deemed serious enough to be noted on a Form 483.

Licensed facilities reported EARs for screening at a rate more than 380
times that of unlicensed facilities and 7 times that of plasma centers. Per
100,000 units collected, the rates of ears for screening at licensed facilities
were 4 and 5 times higher than unlicensed facilities and plasma centers,
respectively. However, reporting problems we discuss in chapter 5 make it
impossible to draw any conclusions about these rates—that is, neither Fpa
nor we can say whether the differences stem from licensed facilities’
having more errors and accidents in donor screening or from licensed
facilities’ reporting their errors and accidents more readily than unlicensed
facilities and plasma centers.®

Interestingly, at plasma centers, 15 percent of all EARs were related to
donor screening in that screening was not performed but donors were
later deferred because of HBsAg Or HIv reactivity or a history of hepatitis.
Seventy-five percent of screening errors at plasma centers were related to
computer malfunctions, suggesting a possible technological reason for
these problems.

In our analysis of EIrs, we found that Fpa inspectors found many facilities
with problems relating to donor screening. In fact, about 40 percent of
licensed facilities and plasma centers for which we could determine that

8In fiscal year 1994, most of the reports from plasma centers were submitted by one facility (723/856 =
84 percent). The majority of their reports were related to donor screening (206/723 = 28 percent) and
donor deferral (514/723 = 71 percent). However, EARs submitted by plasma facilities in fiscal year
1993 resulted in 48 percent of EARs in the areas of donor screening and deferral. Licensed facilities
reported EARs in these two areas at a much higher rate than plasma centers.
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donor screening was observed by the Fpa inspector had problems in this
area. Similarly, among facilities for which an EIr indicated an Fpa review of
this process, 29 percent (11 of 38 licensed facilities; 14 of 52 plasma
centers) received Form 483 observations in donor-screening processes.
We were unable to draw any firm conclusions or comparisons from these
data. Differences in the likelihood of receiving an inspection observation
may reflect compliance problems in different facility types or
inconsistencies in FDA’s inspection criteria for establishing noncompliance
among different facility types.” (We discuss this problem further in chapter
5 in relation to FpA’s monitoring activities.)

Safety Issues

Questionnaire

Two areas of safety that are of concern regarding screening are the lack of
a uniform questionnaire and the lack of privacy for donors.

The types of medical history questions asked and the manner in which
they are asked differ from facility to facility and can affect donors’
responses and thus, the potential that blood could be drawn from a donor
who should have been deferred. Research indicates that asking donors
blunt and direct questions about drug abuse and sexual behavior screens
out significantly more high-risk donors than less-direct questions;
moreover, donors are not offended by explicit questioning.2 However,
guestions must be sensitive to different terminology and the perspectives
that respondents may have about high-risk behavior.

For example, the AaBB questionnaire asks men about their past sexual
activity with other men without asking specific questions about
homosexuality. Research has shown that such questioning elicits more
accurate responses, since some men might not consider themselves
homosexuals although they may have had sex with men.

Other research has found that asking direct oral questions about sexual
behavior is associated with a significant increase in Hiv deferrals, but the
study did not find any evidence of an increase in blood safety as measured
by HIv seroprevalence. That is, direct questioning probably resulted in the
deferral of at-risk but predominately nonpositive Hiv donors.®

"The same interpretive difficulty holds for all the EIR data we present in chapters 2-4.
8Donna J. Mayo, “Screening Potential Blood Donors at Risk for HIV,” Transfusion, 31 (1991), 466-74.

°E. Johnson et al., “The Impact of Direct Oral Questions on Blood Donor Screening for Human
Immunodeficiency Virus,” Transfusion, 34 (1994), 769-74.
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Privacy

Donor Deferral

California has recently instituted a uniform donor history questionnaire.
FDA and AABB have also recommended general guidelines on questions to
be asked. However, Fba does not require that a uniform donor
guestionnaire be followed although ARrc uses a uniform questionnaire. It is
not known how many blood facilities follow the AABB questionnaire.

According to AABB’s 1994 accreditation requirements, verbal privacy is
mandatory during medical history questioning in order to elicit honest
answers. However, when we visited blood facilities, we found that some
have not met this requirement. Studies have indicated that from 14 percent
to 30 percent of donors feel that screening areas provide inadequate
privacy and that 20 percent of donors would have given different answers
had they been in a more private situation.°

Although Fpa regulations do not specifically require private interviews, FbAa
guidance to inspectors states that “interview areas have to offer the donor
a degree of privacy so that the donor will be comfortable answering the
questions without fear of being overheard.”!

Blood facilities have several guidelines for deferring donors. Each facility
must have a ppr to identify prospective donors who have previously been
deferred. Facilities screen prospective donors through physical
examinations and medical history questioning, and blood facilities are
required to have records available from which unsuitable donors may be
identified. FpA prescribes several periods of deferral, defined by the
perceived risk of a particular donor’s donating unsafe blood. (See table
2.4.)

L, S. Doll et al., “Human Immunodeficiency Virus Type 1-infected Blood Donors: Behavioral
Characteristics and Reasons for Donation,” Transfusion, 31 (1991), 704-9, and M. A. Popovsky et al.,
“Privacy of Donor Screening: Perception vs. Reality,” Transfusion, 31 supp. (1991), 67S.

11See Food and Drug Administration, Guide to Inspections of Blood Banks (Washington, D.C.:
September 1994), p. 3. FDA regulations do require that a facility provide space for a private and
accurate examination of individuals to determine their suitability as blood donors.
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Table 2.4: Four FpA-Recommended or
FpA-Required Deferral Periods and
Some Reasons for Them

Deferral period

Reason

8 weeks Having made a prior donation of whole blood
1 month Taking Accutane and Proscar?
12 months Traveling in areas where malaria is endemic®
Coming into close contact with a person who has viral hepatitis
Paying for sex with drugs or money
Having sex with
—anyone who has AIDS or has had a positive test for HIV
—anyone who has ever taken illegal drugs by injection
—anyone who has taken clotting-factor concentrates for a bleeding
disorder
—a man who has had sex with another man even once since 1977
Having received blood or blood products
Having been tattooed or having had body parts pierced with
nonsterile techniques
Receiving a positive test for syphilis or treatment for syphilis or
gonorrhea
Coming into contact with blood or body fluids from inoculations
through the skin, an open wound, nonintact skin, or mucous
membranes
Being a victim of rape
Permanent Using Tegison®
Having had viral hepatitis after age 11
Receiving clotting-factor concentrate for a bleeding disorder or
human pituitary growth hormone¢
Having clinical or laboratory evidence of AIDS or HIV
Being a man who has had sex with another man even once since 1977
Being an intravenous drug user
Testing positive for hepatitis B or C, HIV, or HTLV®
Selling sex for money or drugs since 1977
(Table notes on next page)
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aAccutane, a drug prescribed for the treatment of acne, has been shown to cause developmental
malformations in children. When transfused through blood to a pregnant woman, it may increase
risks to the developing fetus. Proscar, prescribed for the treatment of enlarged prostate glands,
has been shown to cause developmental malformations in male offspring.

bDeferral is for 3 years if the donor has had malaria and has since been asymptomatic or was an
immigrant, refugee, or citizen of an area where malaria is endemic. Donations to be used for
preparing plasma, plasma components, or derivatives devoid of intact red blood cells are not
recommended for deferral because the malarial parasite is found only in cellular components.

¢Tegison is used to treat severe psoriasis but is not to be used during pregnancy because major
fetal abnormalities have been reported. Because of this and the possibility that Tegison may
remain in the blood for long periods, FDA has recommended permanent deferral of donors who
take this drug.

dpituitary-derived human growth hormone is used in the long-term treatment of children who fail to
grow because they secrete normal growth hormones inadequately. Some of its recipients,
however, have been reported to have Creutzfeldt-Jakob disease, and animal studies suggest that
this disease may be transmitted through blood. FDA has recommended permanent deferral of
persons who have received injections of pituitary-derived human growth hormone, although
deferral is not necessary for those who have received recombinant human growth hormone,
because this product is manufactured with DNA technology.

¢Blood facilities must test prospective donors for hepatitis B (both surface antigen and core),
hepatitis C, HIV, and HTLV. Source plasma centers must test for hepatitis B (surface antigen),
HCV, and HIV but not hepatitis B (core) or HTLV. FDA has outlined procedures (specific
“confirmatory” tests) through which a donor’s deferral for hepatitis B and C and HIV (but not
HTLV) can be lifted (known as re-entry algorithms). Blood facilities may use these procedures
when they can determine that the original positive test results were “false positives,” meaning that
the donor actually did not have viral infections.
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The FpaA Guide to Inspections of Blood Banks notes that “records must be
maintained to prevent the distribution of subsequent units of blood drawn
from unsuitable donors.”? Federal regulations also require blood facilities
to maintain records of permanent and temporary deferrals and the reasons
for them. Source plasma centers must also establish a system to identify
donor participation in other plasmapheresis programs in the surrounding
area, in order to ensure that individual plasma collections do not exceed
recommended volumes.

Some blood facilities, such as Arc, combine their local registries into wider
ones.®® Data from 1993 show that ArRc’s DbrR comprised some 300,000
entries. If all ArRc DDRS were collated into one file, national and local, its
registry would contain approximately 1.6 million entries. Adding non-ARc
facilities to this list would raise this number to approximately 3 million
entries, representing about 1 percent of the U.S. population.* These
numbers are one reason why some have suggested that a national bbr
would be cumbersome to develop, validate, and maintain.

EAR and EIR Information

Errors and accidents related to such issues as donors being incorrectly
identified, deleted, or missing from deferral lists accounted for 8 percent
of all EaRrs in fiscal year 1994 (see appendix I1). Tables 2.5 and 2.6 outline
EARS reported by different types of blood facilities and data from our
analysis of EIRs.

2Food and Drug Administration, Guide to Inspections of Blood Banks, p. 2.

BARC collects approximately 45 percent of all blood collected in the United States. California has a
statewide DDR. United Blood Services’ (UBS) facilities, which annually collect some 700,000 units of
blood, or about 6 percent of the national total, have their own registry that serves communities in 19
states. Source plasma centers have a national DDR that is checked for first-time but not repeat donors.

“william Sherwood, “Donor Deferral Registries,” in Morris Blajchman (ed.), Transfusion Medicine
Reviews, 7:2 (April 1993), 121-28.
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Table 2.5: Deferral EAR Rates by
Facility Type, 1994 2

Unlicensed or

transfusion Plasma
Source Licensed service ° center Total
EAR rate per facility® 1.26 0.001 11 0.30
EAR rate per 100,000 units 3.1 0.2 4.3 3.5

collected or transfused?

aThere were 308 licensed blood facilities, 2,274 unlicensed blood facilities and transfusion
services, and 463 plasma centers in the United States in 1994.

PFDA separates error and accident reports by unlicensed blood facilities and transfusion services
in its annual summaries of EARs. However, these establishments submit their EARs based on a
self-designation as either an unlicensed blood facility or transfusion service and FDA does not
check the accuracy of these self-designations. Therefore, we combined this information in our
analysis of EARs.

°We calculate rate per facility by dividing the total number of EARs by the total number of
facilities.

dWe calculate rate per 100,000 units collected by dividing the total number of EARs by the total
number of units collected.

|
Table 2.6: Deferral Problems and Form 483 Observations by Facility Type, 1994 a

Transfusion

Licensed Unlicensed ° service Plasma center Total
Source No. % No. % No. % No % No %
Facilities with problems® 15 of 41 37% 8 of 49 16% 0 of 27 0% 230f49 47% 46 of 166 28%
Facilities receiving Form 483
observations 10 of 41 24 6 of 49 12 0 of 27 0 20 of 49 41 36 of 166 22

aThere were 48 licensed facilities, 114 unlicensed facilities, 91 transfusion services, and 72
plasma centers in our sample (total = 325).

®In our analysis of EIRs and Form 483s we separated unlicensed blood facilities and transfusion
services based on information contained in the EIRs.

“There were 38 licensed facilities, 83 unlicensed facilities, 36 transfusion services, and 52 plasma
centers in our sample that contained EIR information that allowed us to determine that FDA had,
in fact, examined donor deferral during its inspection. Problems were those that were
characterized by the inspector on the inspection report whereas Form 483 observations were
those problems deemed serious enough to be denoted on a Form 483.

Licensed facilities reported deferral EARs at a rate that was about equal to
that of plasma centers but more than 1,000 times that of unlicensed
facilities. Their rates per 100,000 units collected were about equal but 15
and 20 times higher, respectively, than the rate for unlicensed facilities.
Interestingly, 21 percent of all Ears reported by plasma centers related to
missing or incorrectly identified donors on the deferral list who were later
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deferred because of HBsAg Or HIV reactivity or a history of hepatitis.
Combined with the screening data, 36 percent of plasma center EARS were
associated with inadequate screening or deferral of donors who were later
deferred for HBsAg Or HIV reactivity.®

Our analyses of screening and deferral eirs and Form 483s proved similar
in that the facilities most likely to have had problems found during an Fpa
inspection and to have received Form 483 observations were licensed
facilities and plasma centers. Furthermore, our analysis of EIRS mirrors
FDA’s information on EAR submissions in that plasma centers seem
especially vulnerable to problems in this area.

Safety Issues

DDR Checks

Three areas of safety that are of concern regarding donor deferral are the
timing of donor deferral registry checks, lack of computerization for these
registries, and varied practices for donor deferral notification.

Blood facilities are not required to query their donor deferral registries
before accepting blood from a donor. This is a special problem at mobile
sites, from which blood is typically shipped to the main facility where ppr
checking occurs after it has been collected. The representatives of blood
facilities whom we interviewed cited two reasons for this practice:

(1) mobile sites customarily have no computer hookup to the central
registry and (2) many computerized registries do not allow blood from a
donor who is in the deferral system to be shipped to hospitals, giving the
collection facilities confidence that unsuitable blood will not leave the
central blood facility.

Such confidence may be misplaced, however, if donors are not “flagged”
correctly and unsafe blood passes undetected from the blood facility.
Indeed, some blood facilities use portable computers so that their mobile
sites can access a main, computerized DDR registry before blood is
collected. However, some facilities do not have computerized pprs or
cannot afford the portable systems. Nevertheless, such practices may
needlessly subject deferred donors to a blood collection procedure and
incur needless costs to the blood facility if viral testing is performed on
such units.

In fiscal year 1994, most of the reports from plasma centers were submitted by one facility (723/856 =
84 percent). The majority of their reports were related to donor screening (206/723 = 28 percent) and
donor deferral (514/723 = 71 percent). However, EARs submitted by plasma facilities in fiscal year
1993 resulted in 48 percent of EARSs in the areas of donor screening and deferral. Licensed facilities
reported EARs in these two areas at a much higher rate than plasma centers.
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Manual DDRs

Donor Deferral Notification

Regarding the lack of computerization, we found that bpbrs are sometimes
compilations of alphabetized index cards similar to those of a traditional
library card catalog. The potential for error is enhanced in this type of
system. In fact, during one of our visits, a blood facility representative
found it very difficult to locate a known donor deferral card because the
cards had been used but not placed back in alphabetical order. Such
problems open up the possibility that a deferred donor’s blood would be
collected.

When donors have been notified that they have been deferred, they are
usually told the reasons for the deferral and whether a confirmatory test
based on positive viral marker results was performed. However, the
information that blood facilities offer differs from one facility to another.
Moreover, FDA has recommendations in its memoranda only on notifying
donors who test positive for Hiv. FbA memoranda on hepatitis B and C do
not include language recommending such notification. While many
facilities notify deferred donors for ethical and public health reasons,
some do not. Those that do not raise the risk that donors of unsuitable
blood will unknowingly continue to donate blood or transmit a disease
within the community.

Collection and
Processing

The normal unit of blood that is drawn is 415 to 495 milliliters in volume
(about 1 pint). Units containing a lower volume of red blood cells can be
transfused if they are properly prepared with anticoagulant, but other
blood components cannot be made from them. Federal regulations require
blood facilities to collect this blood in sterile containers and to include it
in laboratory testing. Additionally, they are required to prepare a donor’s
skin where the blood is to be drawn in a way that maximally ensures the
container’s sterility, and they must identify each unit of blood by its donor.

Every unit of blood and plasma is also to be refrigerated unless the
product is to be used as a source of platelets. For source plasma,
regulations require that the plasma is to be removed and the cells returne