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1.0 EXECUTIVE SUMMARY 


1.1 Issue 

The Advisory Committee on Blood Safety and Availability (ACBSA) 
recommended in August 2006 that the Department of Health and Human 
Services (HHS) coordinate Federal actions and programs to support and 
facilitate biovigilance in partnership with private sector initiatives. The 
ACBSA has defined "biovigilance" as a comprehensive and integrated 
national patient safety program to collect, analyze and report on the 
outcomes of collection and transfusion andior transplantation of blood 
components and derivatives, cells, tissues, and organs. The ACBSA 
recommended that biovigilance should be considered as a potential system to 
improve patient safety. They recommended that a biovigilance program 
should be outcome driven with the objectives of providing early warning 
systems of safety issues, exchanging of safety information, and promoting 
education and the application of evidence for practice improvement. The 
ACBSA further recommended that the government form a Biovigilance Task 
Group to perform a gap analysis of the current systems and make 
recommendations for a public-private partnership in biovigilance. 

1.2 Objectives 

The objectives of this report are to review current biovigilance efforts in the 
US and recommend a national plan for biovigilance in the future, including 
review of the current status of hemovigilance and biovigilance system 
infrastructure and gaps for blood; human cells, tissues,and cellular and 
tissue-based products; and organs. Finally, the report will conclude with a 
summary of system needs and recommendations for a national biovigilance 
plan, consistent with the charges given by ACBSA. 

1.3 Methods 

A comprehensive review of current surveillance and adverse event reporting 
systems for blood; human cells, tissues, and cellular and tissue-based 
products (HCT/Ps); and organs was undertaken by a task group of the Public 
Health Service (PHS) Biovigilance Working Group (BWG). ThIs white paper 
review included relevant PHS agencies (Centers for Disease Control and 
Prevention, Food and Drug Administration, National Institutes of Health, 
and HealthcareResources Services Administration and the Center for 
Medicare and Medicaid Services). The PHS BWG carefully considered the 
various roles and missions of the PHS agencies play in program oversight 
and product regulation. 

10 




1.4 Summary 

The PHS BWG found in its review that at the present time, biovigilance in 
the US is a patchwork of activities, not a cohesive national program. 
Although this patchwork is functional, some of these activities are redundant, 
while others are limited in scope, resulting in inefficiency and gaps. Each 
HHS agency has created some means of d_ata collection for outcomes and 
adverse events in support of its mission and objectives, including regulatory 
obligations. Professional organizations have also implemented standards for 
quality systems, which require investigation of adverse outcomes and errors. 
Recommendations on biovigilance systems and partnerships to fill existing 
gaps are complicated by the lack of a nationalpolicy and a pluralistic 
approach to the safety and availability of blood, tissue, and organs. Both 
voluntary and mandatory systems are needed. Integration of systems with 
both public and. private sector support and joint governance of national 
biovigilance collaborative is vital. 

1.4.1 Blood 
Gap 1: Patchwork and sometimes fragmented system of various adverse 

event reporting 
Gap 2: Likely under-reporting of transfusion adverse events 
Gap 3: Challenges with FDA-required reporting 
Gap 4: Need for accurate recipient denominator data, precise definitions, 

and training 
Gap 5: No national surveillance of donor serious adverse events other 

than fatalities 
Gap 6: Need for accurate donor denominator data, precise definitions, 

and training 
Gap 7: Need for accurate tracking of all donor infectious disease test data 
Gap 8: Need for timely analysis of reported data 

1.4.2 Tissues 
Gap 9: Limited information on the potential for HCTI Ps to transmit 

infectious disease 
Gap 10: Ability to ascertain that reported infections in HCTI P recipients 

can be attributed to the tissue is limited. 
Gap 11: Regulations concerning HCTI P adverse reaction reporting do not 

extend to the level of the healthcare facility or healthcare provider 
Gap 12: Current mechanisms for tracking HCTIP grafts to the level of the 

recipient are limited. 
Gap 13: Adverse reaction reporting for HCTI Ps regulated solely under 

. . Section 361 of the PHS Act is limited to infectious diseases 
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Gap 14: Information about adverse reactions in other recipients of 
HeT/ Ps from an implicated donor may not be readily available 

1.4.3 Organs 
Gap 15: Lack of nationwide common organ/tissue donor network system 

for real-time reporting, data collection, communication, and 
analysis of donor transmitted diseases in organ and tissue 
transplant recipients, including a common donor identifier 
necessary for linkage back to implicated donor of both organs and 
tissues. 

Gap 16: No Requirement to retain donor and recipient samples 

1.5 Recommendations: 

1. 	 We recommend government resource support for a national 
biovigilance program to monitor and enhance safety of blood, organs, 
and HCT/Ps. 

2. 	 We recommend integration of systems w:ithin the government and 
those within the private sector, involving blood, organs, and HCT/Ps, 
including all related voluntary and mandatory adverse event reporting 
systems. 

3. 	 We recommend steps to enhance mechanisms for surveillance, 
including sentinel reporting and investigation, and comprehensive 
surveillance that features benchmarking. 

4. 	 We recommend developing an HHS action plan to support the above 
three recommendations. 
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2.0BIOVIGILANCE IN THE UNITED STATES 


2.1 Purpose 

The Advisory Committee on Blood Safety and Availability (ACBSA) 
recommended in August 2006 that the Department of Health and Human 
Services (HHS) Secretary coordinate Federal actions and programs within 
the United States (U.S.) to support and facilitate biovigilance in partnership 
with private sector initiatives. A PHS BWG was formed to identify the 
vision, goals, and processes needed to advance these objectives. The PHS 
BWG was charged with producing an analysis and operational report 
incorporating both public and private sector efforts to include: 

• 	 A gap analysis regarding the effectiveness of the current activities; 
• 	 The need for mandatory versus non-mandatory, and regulatory versus 

non-regulatory reporting; 
• 	 The scope of reporting with regard to product problems, medical errors 

and clinical adverse events including recognized and novel events; 
• 	 Database centralization versus data sharing; 
• 	 Database governance, ownership and accessibility; 
• 	 Format and standards for data reporting including confidentiality; 
• 	 Potential for coordination with non-US safety reporting systems; 
• 	 Funding mechanisms for a sustainable system; and, 
• 	 Design and feasibility of suitable pilot programs'to determine the 

characteristics of a value-added system. 

The objectives 9f this report are to review currentbiovigilance efforts in the 
US and recommend a national plan for biovigilance·in the future. First, we 
will review the current status of hemovigilance and biovigilance system 
infrastructure and gaps nationally; global systems will also be briefly 
reviewed in order to provide perspective. The review will be separated into 
biovigilance systems for blood; human cells, tissues, and cellular and tissue
based products (HCT/Ps); and organs. Identification and analysis of system 
gaps will also be included for each section. Finally, the report will conclude 
with a summary of system needs and recommendations for a national 
biovigilance plan, consistent with the charges given by ACBSA. . 

2.2 Background 

Advances in science and healthcare technology have led to more biologic 
products being collected to sustain and improve the quality of human life. In 
the United States (US) in 2007, over 30 million units of blood or blood 
products, 28,000 organs, and two million tissue allografts were transfused or 
transplanted. Despite these large numbers, demand often exceeds 
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availability, particularly for organs. Challenges exist to monitor and ensure 
appropriate access to and availability of safe products, both in the domestic 
and global arenas. Efforts to increase the availability of these products also 
may increase the opportunities for transmission of infectious pathogens, 
including viruses, bacteria, parasites and prions. These risks are multiplied 
when"there are multiple recipients from a common donor. Examples of 
diseases or organisms transmitted through blood, organs, or other tissues 
include Human Immunodeficiency Virus (HIV) , hepatitis B virus (HBV) , ' 
hepatitis C virus (HCV), human T-.celllymphotrophic virus types I and II 
(HTLV-I/II), West Nile virus (WNV), rabies virus, lymphocytic 
.choriomeningitis virus (LCMV), Group A Streptococcus, Mycobacterium 
tuberculosis, malaria, babesiosis, variant Creutzfeldt-Jakob Disease (vCJD), 
and Trypanosoma cruzi (the etiologic agent of Chagas disease). Transmitted 
rp.alignancies have been reported primarily through organ transplantation. 
Beyond disease transmission, other concerns include adverse immunologic 
response, reaction to toxins, or decrease in expected function. These non
infectious events may be due to deficiencies in the product, or a mismatch .. 
between the product and recipient immunologic profile, but consequences 
may be as severe as for infectious disease transmission events. 

Biologic-based products or technologies are likely always to carry an inherent 
risk. While solid organs cannot be altered to reduce infectivity, !;lome tissues 
can be processed with chemicals or radiation, and blood can be modified, e.g. 
through leukocyte filtration or irradiation. However, no process can 
completely eliminate the inherent risks of transfusio'n and transplantation. 
The role of patient safety efforts is to drive that risk to the lowest level 
reasonably achievable without unduly decreasing the availability of these life 
saving resources, so that the overall benefit outweighs risk. 

2.3 Definition of Biovigilance 

The ACBSA has defined "biovigilance" as a comprehensive and integrated 
national patient safety program to collect, analyze and report on the 
outcomes of collection and transfusion and/or transplantation ofblood 
components and derivatives, cells, tissues, and organs. The program should 
be outcome driven with the objectives of providing early warning systems of 
safety issues, exchanging of safety information, and promoting education and 
the application of evidence for practice improvement. Donor biovigilance is 
integral to the total biovigilance program since donors provide the "raw 
materials" for biologic treatments, and because safety of living donors is a 
related and important public health issue in itself. 

Biovigilance incorporates a program to maximize the safety of blood, organs, 
and HCT/Ps. Some experts have framed the basic elements ofbiovigilance as 
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consisting of adverse event monitoring (for recipients and donors), product 

quality assurance (including processing controls and error management), 

emerging threat assessment using epidemiologic and laboratory data (e.g., 

bioinformatics, repositories), and measurement of availability and 

appropriateness of use. There are two main types of approaches to these 

issues, one utilizing data analysis to uncover trends in aggregate data to 

reveal new concerns or the efficacy of interventions in traditional 

surveillance, and the other utilizing a "sentinel" approach that quickly 

detects singular events that pose potential public health threats. 


2.4 Surveillance: Sentinel Event Reporting vs. Adjusted Rate 

Benchmarking 


The World Health Organization (WHO) guideline on adverse event reporting 
emphasizes that the effectiveness of surveillance systems should be measured 
not only by data reporting and analysis but also by the use of such systems to 
improve patient safety through active response to data generated (1). 

In examining frameworks for implementation of biovigilance systems, 
including the use of such systems for quality improvement, one must consider 
what type of event is the target of capture. For instance, in order to capture 
rare events that are of significant singular importance for patient safety, a 
sentinel system should be 1) extremely sensitive, perhaps at the expense of . 
specificity, 2) operated in real time in order to allow immediate registry of 
events, and 3) configured so that communication about the event allows 
critical response actions to take place . 

. An effective biovigilance program should be operationally capable of 
providing the core tools, infrastructure, and logistics necessary to support 
timely communication of critical information to the right people in order to 
make essential real-time interventions to avert clinical catastrophe. 

On the other hand, surveillance of more common events of interest may be 

more comprehensive. Capture of more common events also may allow 

benchmarking through comparisonof event rates between facilities, which 

are most helpful if they are adjusted for factors that are not the focus of 

co~parison. Such risk-adj\lsted rates allow valid comparisons and analysis, 

so that a quality program can be implemented and continuously evaluated, 

either before, during, or after an intervention takes place. 
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3.0 GLOBAL MODELS .OF COMPREHENSIVE HEMOVIGILANCE 


Hemovigilance systems arose as a response to the threat of emerging 
infections to the safety of the blood supply. The recognition of the Acquired 
Immunodeficiency Syndrome (AIDS) epidemic, which resulted in the deaths 
of thousands of recipients of blood and plasma products worldwide, led to 
public debates, commissions of inquiry, and legal prosecution stemming from 
management of the nascent HIV risk of the 1980s. The epidemic also 
provided additional stimulus to assess the safety of transfusion services 
'through ongoing risk assessment measures. Hemovigilance was developed 
first by France in 1993 and featured mandatory reporting; the United 
Kingdom (UK) developed the first voluntary system in 1996. The European 
hemovigilance efforts were empowered with the European Blood Directive 
2002/98/EC (2). 

Subsequently, global solutions to the challenge of hemovigilance represent a 
spectrum of responses including national blood policies, governance models, 
and reporting systems that are either mandatory or voluntary. Most 
developed and developing countries have a national blood policy and a 
national blood system for collecting blood and making it available to hospital 
transfusion services. These nationalized structures facilitate the 
establishment of hemovigilance efforts. 

Countries that have developed hemovigilance programs have created and 
implemented systems as a hybrid of mandatory and voluntary approaches 
(Table 1), operating under a variety of governance model's (Figure 1). 
Hemovigilance systems, depending on the country, are governed either by 
regulators (e.g., France, Germany, Switzerland), blood manufacturers (e.g., 
Japan, Singapore, South Africa), medical societies (e.g., Netherlands, UK), or 
public health authorities including regulators (e.g., Canada). Figure 1 is a 
graphic representation of these programs. Some of these reside within, and 
derive reporting mandates from, a national ministry of health (3, 4) while 
others are primarily organized through professional societies or the country's 
blood collection system with sharing of data. to all concerned parties (2, 5, 6, 
7,8). The European Union currently requires implementation of a 
hemovigilance system in each member state with reporting to a central office 
(9, 10, 11). 

Outside the European Union, the more recently formed Canadian system is of 
particular interest as an example of a public health-driven model with data 
flow to the public health regulators. Within Canada, Hema-Quebec, a non
profit organization that manages the blood supply for the Canadian province 
of Quebec has placed Transfusion Safety Officers (TSO) within each medical 
facility. Surveillance in Quebec is more active and comprehensive with the 
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TSo concept in place and perhaps due to this unique characteristic, Quebec 
has a high rate of transfusion adverse event reporting (4). Although each of 
the existing hemovigilance systems has characteristics unique to the 
country's own healthcare and transfusion systems, the systems bear multiple 
similarities and have yielded similar benefits. 

With the implementation of hemovigilance systems in Europe, it became 
apparent that individual countries were using different definitions for events 
and incidents and there was a wide diversity in methods and systems of 
reporting. This led to the establishment of the European Haemovigilance 
Network (EHN) in 1998 with the goal of developing uniform standards and 
definitions (12). 

Table 1. Comparison of adverse reporting requirement of countries 
represented in the European Haemovigilance Network (EHm 

Country Reporting 
Re_quirement 

Haemovigilance Reporting to 
Ministry of Health or Regulator 

Austria Unable to determine Yes, but some SAEs reported in 
annual report 

Belgium Voluntary Yes 
Croatia Voluntary Unable to determine 
Denmark Voluntary No 
Finland Mandatory Yes 
France Mandatory Yes 
Greece Voluntary Unable to determine 
Iceland Voluntary No 
Ireland Voluntary Irish Blood Transfusion Service 
Italy Unable to determine Unable to determine 
Luxembourg Mandatory Report is to blood service of Red 

Cross but MoH is also notified 
Malta Unable to determine Unable to determine 
Netherlands Voluntary No 
Norway Unable to determine Unable to determine 
Portugal Voluntary No 
Slovenia Unable to determine Unable to determine 
Sweden Unable to determine Unable to determine 
Spain Unable to determine Unable to determine 
UK Voluntary Reported through SHOT 
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Figure 1. Governance models of various hemovigilance systems 
in various countries 

The EHN defines haemovigilance as a set of surveillance procedures covering 
the entire transfusion chain (from the donation of blood and its components 
to the follow-up of recipients of transfusions), intended tocollect and assess 
information on unexpected or undesirable effects resulting from the 
therapeutic use of labile blood products, and to prevent the occurrence or 
recurrence of such incidents (2). 

The European blood directive 2002/98IEC established the definitions for 
Haemovigilance, Serious Adverse Events and Serious Adverse Reactions (13). 
The EHN initially defined grading for severity, imputability and clinical and 
biological signs (9), which have been modified an4 expanded by the 
International Society for Blood Transfusion (ISBT) Working Party. 
Nevertheless, variability still exists in some definitions, terminology, 
standardized reporting, etc. Also, ~he scope of various countries' systems is 
varied. For example, the UK's Serious Hazards of Transfusion (SHOT) 
focuses only on serious hazards and does not report mild febrile or urticarial 
reactions and since most non-hemolytic transfusion reactions show mild 
signs, reports from SHOT demonstrate a very low incidence of overall adverse 
events compared to France (14). Others have published the value of 
reporting near misses (15, 16). The differences from country to country have 
been recently reviewed (6). 
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Since the founding of the EHN, the network has expanded to include 
countries outside of Europe including Canada, New Zealand and Singapore. 
In addition, the International Society for Blood Transfusion (ISBT) has 
played a leading role in standardization. Working parties were created in 
2002 within ISBT to establish definitions in order to make data comparable 
between members. There are more than 50 members from 34 countries 
represented in the EHN. Recently, EHN changed its name to the 
International Haemovigilance Network (IHN). 
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4.0 HEMOVIGILANCE EFFORTS IN THE UNITED STATES: A 
PATCHWORK OF BLOOD SAFETY PROGRAMS 

4.1 Blood Recipients and Transfusion-Related Adverse Events 

4.1.1 Federal Government Activities 

Although national hemovigilance systems are well established in most 
developed countries, in the US, there is no single program of centralized 
blood safety monitoring. Ensuring th~ safety of the US blood supply is a 
public health responsibility designated to the Assistant Secretary for Health 
(ASH) as the Nations Blood Safety Officer. Coordinated safety and public 
health efforts are shared among operating divisions of HHS, including the 
Centers for Disease Control and Prevention (CDC), Food and Drug 
Administration (FDA), National Institutes for Health (NIH), and Centers for 
Medicare and~:Medicaid Services (CMS) (17). Together, these HHS agencies 
identify and respond to potential threats tb blood safety, develop safety and 
technical standards, monitor blood supplies and help industry provide an 
adequate supply of blood and blood products. However, by their design, the 
existing Systems focus primarily on reporting of sentinel events. The existing 
systems do not provide comprehe~sive baseline surveillance reporting of 
known events in relation to blood product exposures. Thus, in the US, 
currently it is not possible to routinely monitor adverse event rates outside of 
limited, specially designed studies. 

The FDA has regulatory responsibility for blood and blood products, and 
takes on most of the work of risk management. In the US, blood and plasma 
is collected, processed and distributed by a private industry that is regulated 
by the FDA primarily under the authority of two national laws. The Public 
Health Service Act (PHS Act) (42 USC 201 [check] et. seq.) has two relevant 
sections. Section ,351 sets forth the authority for licensure and regulation of 
biological products while Section 361 defines authorities for communicable 
disease control. The second national law is the Federal Food, Drug, and 
Cosmetic Act (FD&C Act) (21 USC 201 et. seq.), which provides authority for 
the regulation of medical products, including drugs and medical devices. 
Biological products fall within the scope of the FD&C Act because they also 
are drugs or medical devices. In September 2007, Congress passed the Food 
and Drug Administration Amendments Act of 2007 [FDAAA]), giving the 
FDA additional authorities over FDA-regulated products, including biological 

. products. Blood collection and transfusion organizations also comply with 
State laws and voluntary standards developed by stakeholder organizations 
such as the AABB (formerly the American Association of Blood Banks) and 
the PPTA (Plasma Protein Therapeutics Association). Interstate ,distribution 
of biological products (including distribution outside of the US) is only 
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permissible under FDA license. There are approximately 1090 FDA-licensed 
blood collection establishments and 374 FDA-licensed plasma collection 
establishments. Approximately 770 unlicensed, but registered whole blood 
facilities collect and manufacture blood components for intrastate . 
distribution. Within FDA, the Center for Biologics Evaluation and Research 
(CBER) regulates the collection of blood and blood components used for 
transfusion. CBER also regulates blood products derived from blood and 
blood components, such as clotting factors, and CBERestablishes refereI}ce 
standards for many of the products. CBER also regulates related products 
such as cell separation devices, blood collection containers and HIV and other 
infectious disease screening tests that are used to prepare blood products or 
to ensure the safety of the blood supply. CBER develops and enforces quality 
standards, inspects blood establishments prior to licensure of new products, 
and monitors mandatory and voluntary reports of errors, accidents and 
adverse clinical events. Post-market inspections of blood establishments are 
conducted by the FDA Office of Regulatory Affairs, in conjunction with the 
CBER Office of Compliance and Biologics Quality (OCBQ) and other FDA 
Offices, including the Office of Blood Research and Review (OBRR). 

In 2006, CBER formed the Blood Safety Team (BST) with membership from 
several CBER offices. The BST's goals are to improve the FDA responses to 
blood safety issues through defined interoffice collaboration within CBER; to 
create increased sensitivity to safety signals; to improve the value of safety 
information; to establish roles and responsibilities in the management of 
blood safety issues; to broaden public and regulated industry access to the 
information; to improve the processing of blood safety information through 
establishment of a forum for review and evaluation of events; and to enhance 
external outreach, evaluation and risk communication. Although activities of 
the BST promote effective interagency cooperation, BST participation does 
not extend outside FDA. 

Regulatory oversight of hospital transfusion services occurs through CMS or 
accredited organizations granted deemed status under.the Clinical 
Laboratory Improvement Amendment of 1988 (CLIA). Although transfusion 
services are subject to applicable FDA regulations, they are·not required to 
register with FDA unless they also manufacture blood or blood components 
and they are not routinely inspected by FDA. However, hospital transfusion 
service laboratories are required to be certified by the CLIA program, and 
theyare routinely surveyed for CLIA compliance. These surveys are 
addressed in a Memorandum of Understanding between CMS and FDA. 
CLIA regulations require laboratories to report transfusion fatalities to FDA, 
and CMS and FDA routinely cooperate in the investigation of these 
fatalities. CLIA regulations directly reference certain FDA regulations that 
apply to transfusion services. 
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In 1997, the FDA initiated the Blood Action Plan to increase the effectiveness 
of its scientific and regulatory actions, and to ensur~ greater coordination 
within PHS. The Action Plan addressed focused areas of concern such as 
emergency operations, response to emerging infections, and updating of 
regulations. The plan was adopted by HHSas a whole and progress has been 
remarkable with many outcomes (Appendix 1) 

In 2005, the ACBSA made recommendations on the development of a 
strategic plan for the blood system as a follow-up to the 1998 Blood Action 
Plan. A key element of the ACBSA recommendations was development of a 
biovigilance sys;tem. In October 2008, elements of the ACBSA 
recommendations were incorporated into the Secretary's Office of Public 
Health and Science strategic plan (Appendix 2). 

Reporting to FDA is required for blood and blood components when a fatal 
adverse event occurs related to donation or transfusion (18). Based on data 
collected in 2008, the top five leading transfusion related fatality categories 
were transfusion related acute lung injury TRALI (35%); ABO blood group 
hemolytic transfusion reactions (22%); non-ABO hemolytic transfusion 
reaction (15%); microbial infection (15%) and transfusion associated 
circulatory volume overload (TACO) (7%). Collection ofin,formation from the 
currently required FDA fatality reports for disorders such as TRALI have led 
to increased understanding of the possible role of plasma ~nd anti-HLA and 
anti-leukocyte antibodies in TRALI pathogenesis. 

In addition, there is a requirement for licensed and registered blood 
establishments and transfusion services to file biological product deviation 
reports (BPDRs) when a deviation from standards, such as a variation in 
current Good Manufacturing Practice (cGMP), may affect the safety, purity or' 
potency of a blood product and the unit leaves the facility's or a contracted 
facility's control before the problem is identified and rectified. FO,r non-fatal 
adverse events, blood collection and transfusion facilities are required to 
conduct investigations and maintain records and reporting to FDA is 
encouraged, but not required, and is uncommon. 

Medical device manufacturers must submit adverse event (AE) reports to 
FDA involving deaths arid serious injuries or illnesses connected with the use 
of medical devices used for 'the collection or administration of blood 
components for patient treatment or diagnosis. 

For voluntary reporting related to any FDA-regulated product, patients, 
family members, physicians, pharmacists and any other reporter can submit 
information to FDA's Adverse Event Reporting System (AERS)lMedWatch 
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(19). This system 
~ 

gathers information on a variety of products including 
drugs, devices and other medical and nutritional products. 

CDC's mission is to collaborate with state and local health departments to 
create the expertise, information, and tools needed to protect public health 
through health promotion, disease prevention, and preparedness for new 
health threats. Areas of focus concerning blood, organ, and tissue safety at 
CDC include public health investigation, surveillance, research, prevention, 
and risk communication. A stated CDC goal objective is to improve 
surveillance for adverse events associated with use of biologic products (e.g., 
blood, organs, and tissues), vaccines, drugs, or devices by coordinating HHS 
efforts to enhance rapid detection and implementation of novel prevention. 
Proposed measures and actions include implementation of transfusion and 
transplant adverse event surveillance. One CDC system forhealthcare
related event surveillance is the National Healthcare Safety Network 
(NHSN). NHSN is a secure, internet-based surveillance system that collects 
data from voluntarily participating healthcare facilities in the United States 
to permit benchmarking of adverse events, including healthcare-associated 
infections, among patients and healthcare personneL 

CDC has had in place since 1998 a blood safety monitoring system in 
the bleeding disorder community, the Universal Data Collection program, 
managed by the Division of Blood Disorders, that provides annual testing for 
hepatitis and HIV and stores blood specimens in a serum bank for use in 
future blood safety investigations [MMWR 2003]. CDC works with local state 
health departments to investigate any seroconversions to rule out 
transmission from blood products used to treat hemophilia and other 
bleeding disorde.rs. A similar system has been established in several 
centers in the U.-S. that treat patients with thalassemia who. depend on 
frequent blood transfusions for survival. Currently there are over 70,000 
plasma specimens on patients with bleeding disorders (primarily hemophilia) 
and about 1,000 specimens on patients with thalassemia in the CDC bleeding 
disorder repository. 

The Office of Blood, Organ, and Other Tissue Safety operates within the 
Division of Healthcare Quality Prevention in the Coordinating Center for 
Infectious Diseases. The Office functions are to coordinate CDC activities to 
prevent disease transmission and other adverse events; develop, implement, 
and evaluate CDC's agenda for blood safety; direct CDC representation on 
standing HHS and industry committees to determine blood safety policy; and 
chair the Blood, Organ, and Other Tissue Safety Working Group. 

The Blood, Organ, and Other Tissue Safety Working Group is composed of 
division representatives of the Coordinating Center for Infectious Diseases 
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and liaison members from other areas 'of CDC, including the Division of Blood 
Disorders. Functions are analogous to the BST at FDAJCBER to enhance 
investigation coordination. In addition, the working group coordinates 
current and planned projects; identifies gaps and priorities for intervention; 
and develops an agenda to enhance transfusion and transplant s~fety, in 
collaboration with HHS and external partners.' 

The National, Heart, Lung, and Blood Institute (NHLBI) of NIH is 
responsible for funding basic, translational, and clinical research related to 
transfusion. NHLBI funds bio'Specimen collections (Table 2). A vast majority 
of these collections are maintained at the NHLBI Biologic Specimen 
Repository. Research is also conducted by intramural FDA, CDC, and NIH 
scientists. 

Within the Office of the Secretary ofHHS, the ASH has been designated as 
the Nation's Blood Safety Officer. This role was established as an outcome of 
an internal review of the Institute of Medicine's report in the mid 1990s. The 
ASH carefully considers public discussion of issues and recommendations 
from the ACBSA. In addition, the ASH participates in internal discussions 
with the Blood Safety Council (BSC), which often provides input and 
recommendations on blood policy matters. The BSC consists of senior 
executive representatives from FDA, NIH, CDC, HRSA, and CMS. The BSC's 
role is currently being reviewed and a new charter has been proposed to 
expand the BSC'oversight to organs and tissues. Monitoring of the blood 
supply and demand is obtained through voluntary reporting through the 
Blood Availability and Safety Information System (BASIS). 
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Table 2. Donor, recipient, and linked donor-recipient repositories in the US. 

Name of 
study* 

Timeframe 
of 

funding 

Sample 
population 

Sample 
type 

Number of 
samples 

Major agents 
studied 

NIH-
Clinical 
Center 

1968-97 Donor-
Recipient 

Serum 29,055 
donations 

3,429 recipients 

HCV, 
HGV/GBV-C; 
TTV, SENV 

TTVS 1974-79 Donor
Rec~ient 

Serum 5,655 donations 
1,533 reci~ients 

HCV, HBV" 
HHV-8 

TSS 1984-85 Donations Serum 201,212 
donations 

HIV,HTLV 

FACTS 1985-91 Recipients Serum 11,494 
recipients 

HIV, HTLV, 
HCV, HHV-8, 

T. cruzi 
REDS 1991-94 Donations Serum 508,151 HBV, CMV, 

GSR/GLPR (GSR) donations HHV-8 
Plasma; (GSR) 
frozen 147,915 
whole donations 
blood (GLPR) 

(GLPR) 
VATS 1995-99 Donor- Plasma; 3,864 donations H~V, CMV, 

Recipient frozen 
whole 
blood 

531 recipients HBV, HCV, 
HGV, HTLV 

REDS 1999-2003 Donor- Plasma; 13,201 Parvovirus 
RADAR recipient frozen 

whole 
blood 

donations 
3,574 recipients 

B19 

TRIPS 2001
ongoing 

Donor-
recipient 

Plasma; 
frozen 
whole 
blood 

4,401 donations 
879 recipients 

HIV,HBV, 
HCV, HHV-8, 

CMV,EBV, 
Parvovirus 

B19 

* All the collections in the table are housed at the NHLBI Biologic 
Specimen Repository except the NIH-Clinical Center and the FACTS 

. repositories which are retained by the primary investigators. 
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4.1.2 Public/Private and Private Sector Activities 

Unlike the national blood systems that are in place through much of the 
developed world, the US blood and plasma supply is collected by privately 
owned and operated facilities that are regulate~ by FDA. Whole blood for 
interstate distribution is collected by 135 not-for-profit FDA-licensed blood 
establishments operating 1,090 fixed community blood collection centers. It is 
estimated that the American Red Cross (ARC) collects approximately 42% of 
the US red blood cell (RBC) supply through its network of 35 regional blood 
centers and operates under a single FDA license. An additional 52% of the 
RBC supply is estimated to be collected by 77 independently licensed blood 
establishments that are members of America's Blood Centers (ABC). The 
remaining 6% of the RBC supply is collected by hospitals (approximately 5%), 
and the Department of Defense (1%). Blood for intrastate use only is collected 
by 710 hospitals and other entities that are not licensed, but are registered 
with and inspected by the FDA and must follow all applicable laws and 
regulations. Source Plasma is collected in the US by 57 licensed 
establishments at 373 collection facilities. 

The professional organization, the independent blood collectors association 
and the ARC have also engaged in gathering safety data for assessing risks. 
The professional organization is represented by the AABB, of which nearly all 
blodd collection establishments and most transfusion services are members; 
while the ABC represents collaboration among independent, community
based blood programs. 

HHS sponsors the National Blood Collection an'd Utilization Survey (NBCUS) 
through competitive contract to assess the amount of blood collected and 
transfused, and hospital activities involving tissues and cellular therapies in 
the US. The facilities surveyed include all non-hospital-based blood collection 
centers, a statistically representative sample of hospitals from the American 
Hospital Association (AHA) database and a similar sampling of cord blood 
banks. The data obtained by this survey are vital in determining estimated 
numbers of collections and transfusions as well as trending of utilization. 
Some data on adverse events, defined as numbers of events that require 
diagnostic or therapeutic intervention, are also collected (20). The national 
data are helpful in determining the denominator for comparison of activities 
and events. 

Blood collection centers also operate their own reporting systems. ABC, 
through its alliance of independent blood centers, conducts a variety of 
surveys among its members on a periodic basis and shares outcomes and best 
practices through online reports to its participating members. Some members 
of ABC are blood collection centers that also function as transfusion services 
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and collect and monitor adverse reactions in a fashion similar to hospital 
based transfusion services (21). These activities however are for internal use 
and quality control and are, in general, not shared publicly. Ind~vidual blood 
centers a!e also required by FDA to document errors and adverse events, 
perform investigations, document corrective action when warranted, and 
report to FDA any biologic product deviations that are present in products 
that are made available for release from the manufacturing facility. 
The 35 ARC regional blood centers actively solicit reports of infectious and 
noninfectious complications in recipients of blood components. When 
transfusion reactions are reported within ARC, investigations are performed 
locally and then by region. Regional medical directors evaluate the 
investigations and assign probability scores. Outcomes are compiled and 
entered into the Donor and Recipient Complications Program (DRCP) 
database. This provides the ability totrack and analyze trends in 
complications at each"region and across the ARC system to provide 
opportunities for process improvement. Specific outcomes are also published 
periodically through peer-reviewed journals (22). 

Mandatory reporting requirements from some state health departments also 
exist. For example, since 1989, the New York State Department of Health 
has r~quired the reporting of all transfusion-associated incidents in the state 
that pose a significant risk to the donor or to the recipient, whether or not an 
incident results in an adverse outcome (23). Approximately 250 New York 
hospitals use action and root-cause analysis results and delineation of 
corrective actions taken. Compliance is verified during biennial inspections. 
For transfusion-related events, reports are assessed for complete.ness, and 
missing information is sought. The observed rate of giving incorrect AJ?O " 
blood group and type is reported to be 1119,000 transfusions. This rate is 
very similar to the 1118,000 reported by SHOT; however the true error rate 
may be much higher. 

In 1996, The Joint Commission (TJC, formerly the Joint Commission on 
Accreditation of Healthcare Organizations) an organization responsible for 
accreditation of healthcare facilities in the US, established a sentinel event 
reporting system in support of its mission to continuously improve the safety 
and quality of health care (24). TJC reviews organizational responses to 
sentinel events as a part of its accreditation process. Sentinel events are 
defined as an unexpected occurrence involving death or serious physical or 
psychological injury, or the risk thereof. Serious injury specifically includes 
loss of limb or funGtion. The phrase "or the risk thereof' includes any process 
variation for which a recurrence would carry a significant chance of a serious 
adverse outcome. The Sentinel Event Policy requests the organization to 
transmit its root cause analysis, action plan, and other sentinel event-related 
information to TJC electronically (25). Transfusion errors, primarily 
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misidentification of patient or product, are expected to be reported as sentinel 
events should they lead to severe harm. 

4.1.3 US Transfusion Hemovigilance Initiatives to Date 

While there is no formal hemovigilance program in the US, mandatory and 
voluntary reporting requirement!? exist within healthcare facilities. For 
example, most hospitals have a transfusion: reaction reporting system that 
reports to the hospital transfusion service. A transfusion committee made up 
of various department representatives (26, 27) may review the reports or in 
some facilities this may be an additional responsibility of the Pharmaceutical 
and Therapeutic Committee. This control at the local level is important since 
it offers the opportunity for a uniformity of practice at the hospital level, 
including common definitions, and implementation of corrective actions when 
system problems are identified within a specific facility or hospital system 
(17, 28). However, benchmarking to external institutions is lacking in this 
model. The French experience has demonstrated the benefits of comparison 
to other hospitals for participation in a national hemovigilance program (29, 
30). 

Prototypes have also been created to detect transfusion errors. The Medical 
Event Reporting System for Transfusion Medicine (MERS-TM) was 
developed under the leadership of Columbia University, New York, with 
funding from NHLBI to collect, classify and analyze events that could 
compromise the safety of transfused blood and to facilitate system 
improvement (31). MERS-TM defines a medical event as any error, incident, 
deviation, variance, or sentinel/adverse event related to blood components 
and transfusion procedures. An avoidance or prevention of an unwanted 
consequence through some action that identified and corrected the potential 
failure is considered a near miss. 

The MERS-TM system was designed to function within existing quality 
assurance programs using descriptive classification schemes and FDA coding. 
The system was tested within blood centers and transfusion services. 
Currently functioning, this small system provides mechanisms for 
approximately 20 hospitals to submit reports anonymously to a central 
database, which supports analysis of an individual hospital's data as well as 
comparisons to that of the aggregate data (32, 3;3). This approach has 
demonstrated that, for the facilities participating, 90% of reported events are 
near misses of which 10% were detected after product issue, but before 
transfusion. 
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4.2 Gaps in Current US Transfusion Recipient Adverse Reaction 

Reporting Systems 


-Gap 1: Patchwork and sometimes fragmented system of various adverse 
event reporting 

The responsibility of hemovigilance, and more broadly biovigilance, within 
the federal sector has been divided by RRS agencies based on their specific 
mission and regulatory authority. There is currently no comprehensive RRS 
system to share data among the RRS operating divisions, or externally. 

The US blood collection and transfusion system is comprised of a network of 
private sector blood establishments and hospitals that maintain strong 
affiliations with accreditation and trade organizations. Adverse event 
reporting is conducted within individual facilities and sometimes shared 
within the larger organizations, but lacks uniformity of definitions, 
procedures, and assessments. There is also limited information exchange 
between stakeholders. In many cases, data are considered proprietary until 
they are published in the scientific literature. 

Gap 2: Likely under-reporting of transfusion adverse events 

Despite reporting requirements and an existing patchwork of systems, there 
are many challenges in effectively detecting transfusion reactions in 
recipients. First, separating complications of transfusion in recipients from 
conditions due to the underlying illnesses that prompted the need for 
transfusion is difficult. The development ofcomputerized health services 
data could improve the quality and availability of recipient data. This type of 
initiative would require significant investment in infrastructure. Evaluation 
of international systems (such as SROT in the UK) and standards could 
prove useful in identifying possible modifications and improvements to the 
US system. . 

It is likely that there is under reporting to FDA, even for required adverse 
events (i.e., fatality reporting for blood and blood components». This under 
reporting ("numerator" deficiencies) has been attributed to a number of 
factors, including uncertainty about the relationship of the fatality to a 
transfusion event; the time and effort required for filing a report, or concern 
by a potential reporter about resulting regulatory actions. As an example, 
TRALI remains the most frequent cause of US fatalities following transfusion 

. with 34 cases reported to FDA in 2007 for a reported rate of 1.2 TRALI cases 
per million transfusions (allcomponents)(34). This is a substaptially lower 
rate than reported by SROT prior to the institution of male only plasma (35). 
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According to the 2005 NBCUSReport, there were 32,128 medically 
significant transfusion-related adverse reactions in 2004. After adjusting for 
the survey response rate, one can estimate that there are over 50,000 
significant transfusion reactions per year in the US, many of w"hich are 
preventable. The 2007 NBCUS report registered 71,994 transfusion reactions 
in 2006 for an overall reaction rate of 1:320 transfusions for all components 
(36). This is about one half of the 1:150 rate overall reported by the active 
hemovigilance system in Quebec, Canada (7). Extrapolation of the Quebec 
el3timates would translate into hearly 120,000 adverse events in the US 
based on 2004 red cell utilization data (20). Including other blood components 
would significantly increase that number. 

Finally, increased know ledge about the potential risks of transfusion to 
recipients could lead to more careful assessment of the need for transfusion of 
blood and blood components and reduction in the number of transfusions that 
do not meet accepted practices. 

Gap 3: Challenges with FDA-required reporting 

Current FDA regulations 21 CFR 606.170 require that blood collection or 
transfusion establishments investigate adverse reactions resulting from blood 
collection or transfusion. The establishments must investigate these adverse 
reactions and maintain records of their investigation at their facility. Iqt 
were determined that the blood caused the transfusion reaction, then the 
report must be forwarded to the blood collection facility. Currently, blood 
establishments are not required to submit these reports to FDA,although 
FDA can review these reports on inspection. FDA has proposed reporting 
requirement for serious adverse events related to blood collection and 
transfusion, in the proposed Safety Reporting Rule (SRR), published on 
March 14, 2003 inthe Federal Register. (http://frwebgate5.access.gpo.gov/cgi
biniwaisgate.cgi?W AISdocID=906650 192596+0+3+0& W AISaction=retrieve). 
FDA currently is considering the comments received and a timeline for final 
publication of this rule is not currently available. 

Important trends in the data submitted under regulatory requirements may 
not always be identified or understood because of the limitations placed upon 
data that are reported to the federal government. Biologic Product Deviation 
Reports (BPDRs) required by 21 Code of Federal Regulations (CFR) 600.14 
and 21 CFR 606.171 are examples. There is a need to develop more 
sophisticated analyses of the data collected BPDR reports, but this ability is 
hampered by the lack of more detailed characterizations of reported product 
deviations within the reports themselves. More'detailed analyses would 
better define underlying reasons for deviations, provide useful benchmarks, 
and provide additional incentives for changes in practices in blood 
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establishments and transfusion services. As a hallmark of the future, 
electronic reporting for BPDRs has significantly reduced the paperwork 
burden for both regulated industry and the FDA associated with reporting, 
receipt, and analysis of BPDR reports. Arguably, the burden of BPDR 
reporting is in need of examination to focus reporting and analytic efforts on 
the manufacturing deviations that have the highest predictive value to 
identify unsafe units and then share this information proactively to help 
improve quality control and quality assurance efforts at the manufacturing 
level. FDA is actively reviewing certain categories of post donation 
information (PDI) and has recently removed the requirement for reporting 
donor history of cancer. 

It should be noted that FDA-required serious adverse event reporting will not 
provide for the collection of incidents related to less serious events, or near
misses that can detect safety signals for further investigation. These are 
important signals that are effectively captured by more broadly-based 
hemovigilance systems. 

A Sentinel Initiative, recommended by the 2006 Institute of Medicine Report, 
currently under early development in the FDA Office of Critical Path 
Initiatives will establish data mining capability across HHS (e.g. CMS) and 
non-government sites (e.g. pharmaceutical manufacturers) and aims to 
develop a national, electronic network to link data on 100 million patients from 
multiple existing health care data systems by 2012 in order to conduct post
licensure safety monitoring of FDA-regulated medical products. Blood products, 
particularly-plasma derivatives dispensed by pharmacies, as well a~ blood
related devices will be studied in the same fashion as drugs, vaccines, and 
other medical products. (See, for example, the extensive research methods 
and record of the CDC Vaccine Safety Datalink at 
http://www.cdc.gov/vaccinesafety/vsd/). In addition to facilitating 
pharmacoepidemiologic safety signal searching, safety hypothesis refinement, 
and safety hypothesis testing studies, the systematic study of special hazards 
of blood and blood products will likely become much more efficient because a 
range of information resources at participating sites will be potentially 
aCGessible. As one example, acute hemolytic transfusion reactions can follow 
mistakes in matching products to patients. These human errors might be 
possible to track by time of day, day of week, and other variables that could 
point to opportunities for development of additional preventive methods. 
ICD-9 and ICD-I0 discharge diagnoses are often useful in finding patients 
who have particular diseases, and then blood bank, pharmacy, and other 
linked records can clarify when some of these "case patients" had been 
exposed to medical products that might have contributed to their illness. 
Patients with babesiosis can be identified, for example, and then their prior 
transfusion history will be available for analyses. 
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Additional information about the Sentinel Initiative is available at these 
sites: http://www.fda.gov/oc/initiatives/advance/reports/report0508.html 

, 

http://www.fda.gov/oc/initiatives/advance/sentinellfactsheet.html· 

Gap 4: Need for accurate recipient denominator data, precise definitions, 
and training 

The potential pitfalls of any adverse event reporting system include 
fragmented reporting, incomplete reports, lack of control groups'(e.g., those 
not transfused but with similar adverse events) to establish causal 
relationships, incomplete or absent denominator information, and a passive 
and voluntary surveillance system with under-reporting, biases and 
confounding factors. 

For rates to be accurately calculated there is a need to determine the precise 
number of units of blood and blood components produced and distributed by 
blood establishments and transfusion services in the US as a "denominator". 
With this information, adverse reaction reports, BPDRs, fatality reports, and 
safety signals can be put into perspective on a national, regional, and local 
level. The availability of a denominator facilitates the interpretation of 
reports and th~ evaluation of potential sentinel events. Potentially, data 
could be obtained from hospital outpatient services or from CMS records if 
diagnostic-related group (DRGs) were revised to capture use of blood and 
blood components as a separate category. BASIS provides nationally 
representative current usage information. BASIS could also be used to 
survey specific safety issues through targeted initial data collection from 
participants. Mathematical modeling can be developed and used to predict 
blood use and availability, an indirect measure of the denominator. 

Whether dealing with clinical events, such as transfusion reactions, or near
miss incidents, a clear and precise ~et of definitions is lacking throughout the 
US. The recent experience with the utilization of definitions recommended by 
a 2004 Canadian Consensus Conference for TRALI (37) is a case in point. An 
AABB survey carried out 2 years later demonstrated a wide variability in 
procedures and policies related to the diagnosis, donor investigation and/or 
management of TRALI cases (38). The working party of ISBT has developed 
definitions of transfusion reactions that could be used to achieve commonality 
and facilitate meaningful comparisons of data between countries. 

The multiplicity of laboratory information systems can also be an impediment 
in implementation of a comprehensive national framework. To be successful, 
in addition to the issues mentioned above, simplicity and ease of Use are 
important elements. Building interfaces to existing reporting systems need to 
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be considered from the beginning. Optimally, a national hemovigilance 
system would be interfaced to a facility's internal error management software 
(such as MERS-TM) and be able to accept the report of the necessary 
elements of a case automatically. Most hemovigilancesystems have not 
reached this level of sophistication. 

Finally, healthcare provIders need more awareness of transfusion adverse 
events. For any reporting system to be reliable, those charged with capturing 
the event must be cognizant of the commonly recognized signs and symptoms 
of transfusion reactions as well as unusual events during or after a' 
transfusion. Unfortunately, those responsible for transfusion are not always 
adequately trained to recognize such events, and provider education and 
practices vary from hospital to hospitaL 

As mentioned before, Canada, particularly Quebec, has moved forward with 
TSOs, but other countries, including those in Europe, are wrestling with the 
concept of hiring TSOs in every hospital due to cost constraints. The 
appointment of at least some personnel associated with quality assurance to 
be tasked with transfusion outcomes would greatly improve education and 
process improvement at the transfusion facility. 

In summary, gaps in the current system can be addressed by improving 
reporting compliance, enhancing oversight though increased reporting 
requirements, improving data analysis, improving data feedback and 
education, and creating standardization within and between interfaces at the 
facility leveL 

Gap 5: No national surveillance of donor serious adverse events other than 
fatalities 

Overall surveillance of donor serious adverse events other than fatalities is 
not conducted systematically in the US. However, several large efforts to 
collect donor adverse event data have been initiated among major blood 
collection organizations. 

Most blood centers collect data on reactions of various types but there is no 
universally accepted set of definitions for comparative purposes. ISBT lists 25 
categories of events, ARC has 15 and ABC has 9. A primary charge to the 
AABB donor biovigilance working group is to harmonize these definitions if 
possible. As previously mentioned, individual c~nter data reports have been 
useful in focusing on particular areas of concern but no national database, or 
even standard definitions, exist. 
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Donor events are particularly complicated in precisely defining the focus of 
adverse events of interest. One can examine 1) adverse reaction occurring 
from donation, 2) donor screening markers, or 3) post-donation outcomes. 
Data on adverse events in blood donors have not been included in national 
hemovigilance systems until recently and are thus not as well developed as 
recipient adverse event reporting. Studies have been reported from single 
centers in the US (39-42) and in Europe (43), and comprehensive national 
data have been reported from France and Denmark (44,45). In 2004, a joint 
working group from the ISBT and ERN was established, and has proposed a 
classification and a set of definitions of complications related to blood 
donation to form the basis for a registry. 

Regulatory oversight of donors includes determination of donor eligibility and 
extends to protections of donor health and safety. Donation-related fatalities 
must be reported to FDA (21CFR606.170 (b» within seven days after a 
thorough investigation (21CFR606.170 (a». Aspects of this process are 
clarified in Guidance for Industry: Notifying FDA of Fatalities Related to 
Blood Collection or Transfusion (September, 2003). Data analysis at FDA is 
largely descriptive and is accomplished through specific follow-up 
investigations and epidemiologic trending of fatality reports. 

In the US, the ARC initiated a comprehensive hemovigilanc'e system in 2003 
that includes complications of blood donations (42). The program 
prospectively monitors donor complications associated with allogeneic whole 
blood (WB), apheresis platelet (PLT) and automated 2-unit red cell collection 
(R2) procedures in 35 blood collection regions. All regions follow standard 
operating procedures including recording all adverse reactions on the blood 
donation record according to a standardiied classification scheme and 
captured in a central electronic database. There are 15 reaction categories 
which incorporate a severity rating (minor, major) for reaction types in 'most 
categories, and every category is further divided into whether the donor 
received outside medical care. All major reactions at the time of donation 
and all reactions that are reported to the blood center after the donor leaves 
the collection site are captured on a standard case report form, investigated, 
and reviewed by the blood center physician and reported in a tally on a 
monthly basis to the Natiqnal Medical Office which compiles and analyzes 
data. Complication rates for different procedure types and among different 
age groups are compared by calculating odds ratios and 95% confidence 
intervals. 

In 2006, the American Red Cross performed a total of 6,014,472 whole blood 
collections in the US: 209,815 were associated with adverse reactions (349 
per 10,000 donations or 3.5%). Minor events (e.g., pre-faint or vasovagal
type). reactions accounted for the majority of reactions (258.3 per 10,000 
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collections) ( 42). 

The second largest blood collector in the US is Blood Systems, II,lc. (BSI) 
which consists of United Blood Services (UBS), Blood Centers of the Pacific 
(BCP), Tri-Counties Blood Bank in California, United Blood Services Central 
Coast California, Community Blood Bank, Rancho Mirage, CA and is 
affiliated with Inland Northwest which has collections in Washington and 
Idaho. Operatirig procedures and software are not the same at UBS and 
BCP. BSI collected 941,357 whole blood units in 2006. Blood donor reactions 
are classified as mild, moderate or severe (46). Mild reactions are noted on 
the donation records. Each center provides information on reactions using a 
standardized adverse reaction reporting form. These paper records capture 
incidents related to needle insertion such as bruis.es and hematomas; and on 
moderate and severe reactions include descriptions such as time and 
duration, symptoms, monitoring and management of the reaction. Data is 
entered into a database for further analysis. BSI reported an overall reaction 
rate of 1.43% for 2006 which is lower than previous reports (42, 47). 

America's Blood Centers (ABC) is a trade organization with members from 77 
community-based blood centers around the US and Canada. ABC members 
collect more than 9 million units of whole blood - half of the US blood supply 
and all of Canada's volunteer donor blood supply. Recently ABC established 
a data warehouse initiative, which includes a comprehensive plan for data 
collection, benchmarking and sharing of best practices. Although the ABC 
membership is not required to participate in the data warehouse, the 
initiative is meant to streamline current activities, combine efforts, reduce 
member and staff workload, and establish a formal policy governing use of 
surveys and data. The initiative includes design, development, validation, 
and implementation stages for accumulating, organizing and reporting on the 
collected data including donor adverse reactions. Local decisions will 
determine quantity of data entered into the data warehouse. This data 
collection tool is built so that very detailed information can be collected on 
each donor reaction, including demographic information on the donor and 
signs/symptoms. The final phase of the project will be to establish a method 
to download donor incident data stored either in the Blood Center mainframe 
computer or in the ABC Donor Reaction Tracker into the ABC Data 
Warehouse. 

Previous efforts to establish reporting on donor events have focused on 
specific emerging infectious diseases through results of donor testing. This 
has been limited specifically to WNVand Chagas testing through AABB. The 
epidemic outbreak of WNV resulted in establishment of a public-private 
partnership between AABB and several government agencies to collaborate 
on the response to this emerging public health disease threat. The task force 
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included representatives from AABB, Department of Defense (DoD), ARC, 
ABC, Canadian Blood Services (CBS), BSI'and RRS operating divisions 
(CDC and FDA). This AABB Inter-organizational Task Force carried out 
weekly monitoring oftransfusion related cases, prevalence of reactive WNV 
Nucleic Acid Test (NAT) results and discussions of public health policy 
including reporting of outcomes (48). 

In 2006,· an electronic data network for capturing WNV test results from each 
blood collector was established. The tool was intended to su.pport and 
enhance the identification and tracking initiative in partnership between 
RRS and the blood industry when WNV first became a public health concern. 
The data posted on the AABB Web site is provided by blood collection and 

. testing agencies and provides a unique perspective of the continental 
distribution of West Nile Virus in blood donors in North America. The WNV 
Biovigilance Network collates data on donors (blood, tissue and hematopoietic 
progenitor cells) with suspected WNV infection in the United States and 
Canada. Data are collected from donor screening tests performed by NAT. 
The data are reported to the AABB site by facilities responsible for testing 
virtually all blood donations in the United States and Canada. The reports, 
provided on a map of North America, illustrate the geographic and temporal 
distribution of WNV infection as reflected by presumed viremic donors 
(PVDs) during the peak season (49). 

In 2007, a similar effort was established for tracking and mapping of donors 

screening positive for Trypanosoma cruzi, the etiologic agent of Chagas 

disease. Tracking and mapping of this apparent emerging disease was done 

in an effort to determine both the prevalence and geographic status of 

potentially infected donors. 


Gap 6: Need for accurate donor denominator data, precise definitions, and 
training 

Even within a single blood system, such as the ARC, with standardized 
definitions.of donor complications and operating procedures, there is 
considerable variability in reported reaction rates among different regional' 
blood centers. Some of this variability relates to donor demographics 
including age arid differences in rates during the spring and fall compared to 
summer and winter (50). Nevertheless, ARC has demonstrated that regional 
variability exists because of the inherent subjectivity in evaluating and 
recording donor complications. This subjectivity in evaluation and 
imprecision' in coding undoubtedly contributes to regional reporting 
variability (42). 
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The limitations of these programs include a lack of systematic collection of 
data and provide opportunities for future improvements. Many centers -focus 
on moderate and severe reactions, which are the most medically relevant. 
However, minor reactions can provide important information if ratespredict 
more serious outcomes. Interventions which result in a small reduction in 
reaction rates locally would require a large dataset to achieve statistical 
significance, translating into reductions in absolute terms nationally. This, 
along with identification of rare events, may only be enhanced by a national 
reporting system with standardized definitions. Furthermore, small.blood 
centers that lack the resources for monitoring any reactions can benefit from 
practices that establish improved safety measures on a national scale and· 
result in standards setting for the benefit of the donors. Although elimination 
of all risks to healthy volunteer donors is not possible, reduction in the rate of 
complications will not only benefit the health and well being of donors but 
also enhance the likelihood of future donations. 

Similar to the need for denominator information about transfusion recipients, 
donor hemovigilance would benefit from accurate donor denominator 
numbers, donation frequencies, and broader demographic and other relevant 
information about the overall pool of donors. 

Enhancements in national oversight of those who donate and the donation 
process could have major benefits, These include: increased donor safety, 
increased numbers of donors and the resultant size of the blood supply, 
improved public confidence in the process, and development of devices and 
software that increase the safety margin for donation. Increased costs 
associated with enhancements should be balanced by increased public 
confidence in the donation process and an absolute increase in the number of 
donors. 

Gap 7: Need for accurate-tracking of all donor infectious disease test data 

Efforts to aggregate blood donor screening markers nationally, beyond WNV 
and Chagas to include HIV, HBV, and HCV are now underway through 
collaboration betwee-n HHS, AABB's Transfusion Transmitted Diseases 
Committee (TTD)l and the major blood collection centers. At the present 
time, these data are available but not collected outside of the blood or plasma 
collection facilities. An attempt was made during the 2007 NCBUS to collect 
these data, however, methodologies need to be validated (e.g. whether test 
results should be included in the numerator total results, reactive results, or 
confirmed test results). It has been proposed to the AABB TTD that a unified 
national system ideally should track data reflecting whole blood collections, 
plasma for further manufacture and possibly HCT/Ps. Data for apheresis 
should also be considered separately due to the unique characteristics of this 
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critical donor subset and the higher frequency of collections. 

Although planning is in place for national coordination, questions remain 
concerning funding, data ownership and management, maintenance of 
database and donor elements, and use of the collected data. 

Gap 8: Need for timely analysis of reported data 

Timeliness of analysis is a major problem with the data currently collected. 
For example, the NBCUS is conducted every two years but the report may be 
delayed for publication by up to three years for use by the blood community 
and the public. Likewise BPDR and MedWatch reports, while collected 
shortly after an observed event, are summarized and collectively reported, 
which may result in delays. Information obtained from these data systems 
could potentially facilitate internal quality audits if analysis of the events 
and magnitude and incidence of the problems could be reported in a timelier 
manner. 

4.3 Emerging Threat Assessment: Looking Beyond Known 

Transfusion-Related Events 


There is a need to develop informatics and laboratory repository capabilities 
to meet the challenges presented by emerging infectious diseases (EIDs) and 
other. threats. For example, the NHLBI has sponsored two multi-center 
Retrovirus Epidemiology Donor Studies (REDS-I and the current REDS-II) 
that carry out investigator-initiated investigations of transfusion-transmitted 
viral and non-viral infections, non-infectious complications of transfusion, 
and other aspects. Several targeted specimen repositories were established by 

. REDS-I, including a matched donor-recipient cell and serum collection 
(REDS Allogeneic Donor and Recipient - RADAR) that included seven blood 
centers and eight hospitals. The use of these r:epositories has been reported in 
peer-reviewed journals (51). REDS-II has initiated targeted studies of TRALI 
and other important transfusion-related outcomes. 

Rapid worldwide information exchange is also needed to assess the potential 
impact on means of transmission regarding new or re-emerging agents. 
Repositories, such as those maintained by funded NHLBI studies and CDC's 
Universal Data Collection bleeding disorder community repository, may be 
very useful in defining the onset of human infection with a new EID and 
learning about its epidemiology and natural history, but vital epidemiologic 
data must be gathered from global sources before such studies can be put into 
place. The EID subgroup of the PHS Interagency Working Group for Blood 
Safety and Availability (i.e., PHS Blood) provides an ~ngoing platform for 
information exchange among the PHS agencies; however these efforts need to 
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be translated into a rapid response plan that will ensure timely protection of 
the Public Health whim an EID appears. More sophisticated real-time 
informatics methods are needed for timely detection of potential threats to 
transfusion and transplant recipients. 

4.4 A New Initiative: A Public-Private Partnership in Hemovigilance 
Surveillance Reporting 

The national patchwork of reporting systems for blood safety in the US, 
although providing valuable information, falls short of the advances being 
made in Europe related to the existence of integrated national reporting 
systems. As a result, there has been growing interest in development of 
national programs to improve communication across a variety of reporting 
systems, collect adverse event and incident data and improve patient and 
donor safety. 

The realization of the shortcomings of the US infrastructure in 
hemovigilance, as well as the growth and needs of the tissue transplantation 
field led AABB, in 2006, to incorporate a Biovigilance Network initiative into 
its strategic plan. This Network is envisioned to enhance cooperation with 
government and other interested agencies to incorporate transfusion and 
transplantation (tissue and organ) recipient and blood donor adverse event 
and incident reporting (27). Due to the multiplicity of both public and private 
agencies with a stake in such a network, an Inter-organizational Task Force . 
was created to provide representation and input into the process. From this 
Task Force, a Steering Committee was created with representatives from the 
private sector AABB, ABC, ARC, BSI and the College of American 
Pathologists (CAP) and HHS, FDA, NIH and CDC serving in liaison roles 
from the federal government. The Steering Committee defined the vision, 
mission/purpose and charges to two working groups representing recipient 
and donor hemovigilance to provide technical input to allow the development 
of working surveillance systems In collaboration with the Federal . 
government. The working groups consisted of individuals with expertise in 
various operatiorial aspects of transfusion services and blood collection. Both 
groups included corresponding members from the EHN to provide guidance 
and experience from other systems. 

As mentioned as the impetus for this report, also in 2006, the ACBSA 
recommended that HHS should coordinate Federal government actions and 
programs to support and facilitate biovigilance in partnership with initiatives 
in the private sector, including the AABB Interorganizational Task Force on 
Biovigilance, to advance public health in this effort. 
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At this time, the opportunity arose to develop a different type of partnership, 
which recognized the global uniqueness of American healthcare. This 
partnership marries the benefits of the subject matter expertise available in 
the private sector with the public health knowledge, ability for data 
protection, and resource capacity available from the public sector. 
Hemovigilance is a public health responsibility, but with privacy, 
confidentiality, and regulatory concerns present on many levels; an 
independent perspective must be maintained for hospital participation to be 
maximized. 

4.4.1 PubliciPrivate Initiatives in Recipient Hemovigilance 

As an example of one product of this collaboration, the AABB and the CDC 
have entered into a public-private partnership to develop a national 
hemovigilance infrastructure for transfusion recipient monitoring, as a 
module of NHSN. Other NHSN modules currently operating include 
surveillance in over 2,000 hospitals as of May 2009 for the reporting of 
patient nosocomial infections and healthcare personnel adverse events. The 
NHSN system overall is a voluntary, confidential, non-punitive third party 
reporting service. It focuses on improving patient safety and" corrective 
action, is managed by experts with the ability to analyze data and to 
understand implications for the medical community-at-Iarge both at an early 
warning/detection level and for long term continuous improvement. There is 
data access for external analysis, periodic data feedback to participants, and 
where possible, incorporation into existing systems. 

The NHSN hemovigilance system will capture both adverse events (post
transfusion untoward outcomes) and incidents (deviations from standard 
procedures or other unusual events that did or might have resulted in an 
adverse event or suboptimal outcome), which will be captured with a simple 
web portal for rapid manual entry of data. Eventually the system could allow 
for automatic transfer of data from local systems to the national system. 
Registration (and annual updates of basic institutional and demographic 
data) will provide the denominators with which rates of adverse events and 
incidents can be calculated. The details of these events will be captured 
through selection from pull-down menus and other simple systems to speed 
entry. Data will be stored in this secure database that will allow generation 
of standardized as well as user-defined reports (tabular or graphical) with or 
without comparative data from the sy~tem. Training modules are being 
prepared to ensure that all can take rapid advantage of the system's 
capabilities. 

The hemovigilance module has been designed to incorporate useful features 
that have been tested though other systems. The system developed though 
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the Public Health Agency of Canada has been an excellent model of utility, 
using the event classification system developed by Dr. Harold Kaplan and 
colleagues to support the MERS-TM system. The assistance of Canadian 
representatives on theAABB Working Group has been critical to the rapid 
development of the US system. The definitions of transfusion reactions that 
will be used by "the network are those developed by the ISBT Working Party 
on Hemovigilance. As these definitions are being widely adopted around the 
world, the data generated in the US can be'compared with those generated 
elsewhere, extending the power of the US efforts. 

In addition to the participating institutions having access to their own and 
comparative system data, and compilation of an annual report by CDC on 
behalf of NHSNparticipants, a variety of targeted expert analyses and 
surveillance tracking systems can be utilized. The collection of comprehensive 
national data for the first time will allow clinicians, researchers and policy 
makers to view the impact of interventions on the transfusion system both 
locally and nationally. The system's database design has the capability to 
evaluate the effect of new interventions, allowing for the exploration of more 
complex interrelations.. 

Separately "4-nder the guidelines of a Patient Safety Organization (PSO), 
AABB could query a database derived from consenting NHSN facility 
participants via the NHSN group function. The PSO goal is to develop 
recommendations for improved practices to improve transfusion recipient 
outcome. These analyses would be made available to the PSO membership so 
that local (i.e., hospital) or regional (i.e., blood center) implementations of 
improved practices could be designed and undertaken by those closest to the 
operation as part of their commitment to continual process improvement. 

4.4.2 Public/Private Initiatives in Donor Hemovigilance . 

AABB is also working with HHS in an effort to establish a national donor 
biovigilance network. Their initial efforts are focused on agreement on 
definitions of donor adverse reactions including those developed by the ISBT 
with the objective at arriving at a global set of definitions to facilitate 
benchmarking around the world. .. 

The greatest impediments to establishing a national system for donor events 
will be in reaching agreement on definitions and determining how data that 
are already being collected electronically can be easily transferred to a 
national database. Even if established, it will be of equal importance that 
data be captured in such a way that it leads to continuous improvement. 
Such a system must be easy to use, flexible and responsive to developments 
in transfusion mediGine, and forward looking to justify the expense and effort 
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in developing and maintaining a national program. 

4.4.3 Future Challenges, Including Integration of Private and Public 

Hemovigilance Efforts 


HHS and non-government partners have made substantial progress on 
national biovigilance collaborations based upon voluntary reporting. This 
design offers many opportunities for improvements in US national 
biovigilance capability, including time trending based upon highly refined 
definitions and imputations, availability of benchmarkingdata to allow 
comparative assessment of errors and adverse, events at the institutional 
level, and establishment ofnational data for comparisons with other 
hemovigilance systems worldwide. . 

Any large hemovigilance system faces future challenges, and efforts are 
underway to address, for example: 

1) 	 The precise parameters for sustained public/private shared partnership 
have yet to be defined. Although there are many opportunities created 
by a public-private venture, th~re also' need to be clear pathways for 
long-term governance, including how data is collected, analyzed, and 
disseminated to improve practice. 

2) 	 As part of a national biovigilance effort, the voluntary hemovigilance 
programs described here must be integrated meaningfully with other 
systems that are under development, including publicly-funded 
investigator-initiated research which may offer the most rigorous and 
efficient design for intervention research. 

3) 	 Similarly, biovigilance efforts must also be designed to complement 
reporting with the proposed FDA Safety Reporting Rule (SRR). Serious 
adverse events among donors and blood recipients will form a key 
element of data collection for all of these efforts. 

Work has already begun to develop an interface between NHSN facility 
participants and the FDA MEDWATCH adverse event data collection form, 
so that at an early stage, anonymous surveillance reports to the NHSN 
hemovigilance program can be fed to FDA (at the reporter's option) on an 
identity-linked basis. This will facilitate the identification and investigation 
of failures related to FDA-regulated products and the identification of 
sentinel events. As both data collection efforts mature, it is anticipated that 
the NHSN data collection will increasingly be colleoted automatically from 
reporting institutions under HL-7 data standards and that these reports will 
then form the basis of reporting to FDA through the future MEDWATCH
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PLUS adverse event reporting system (again at the discretion of the 
reporting institution). While the functionally anonymous system will be 
optimized for benchmark quality comparisons and trendirig, the FDA system 
will permit rapid investigation arid intervention based upon observations 
that may have a time-sensitive impact on public health. Similarly, the 
existence of FDA-required reporting, implemented through a common data 
portal, will help to encourage the overall level of reporting. 

The current biovigilance patchwork system environment is complex and non
integrated. Since the broadest interpretation of biovigilance represents an 
umbrella for multiple public and private surveillance and reporting 
mechanisms, one could imagine a common portal through which systems 
could be accessed depending on either interest or requirement. As electronic 
health records (EHR) and information exchange become more widely adopted, 
electronic exchange of information directly from EHR systems for biovigilance 
reporting should be integrated (Figures 3-5). It will, in part, be the role of 
HHS to identify and address these challenges and create a sustainable 
biovigilance effort of the highest quality to support the public health needs of 
our donors and blood recipients. 

Hospital or 
Point of Care 

Figure 2. The current patchwork of biovigilance 
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Hospital or 
Point of Care 

Figure 3. Portal concept of biovigilance reporting 
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Figure 4. Potential Model of Electronic Health Record (EHR) Exchange 

Interoperability 
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5.0 BIOVIGILANCE EFFORTS IN THE US: ADVERSE EVENTS 
ASSOCIATED WITH HUMAN CELLS, TISSUES, AND CELLULAR 

, AND TISSUE-BASED PRODUCTS 

5.1 Background 

FDA regulates human cells, tissues, and cellular and tissue-based products 
(HCT/Ps), defined as articles containing or consisting of human cells or 
tissues that are intended for implantation, transplantation, infusion, or 
transfer into a human recipient, Examples of HCT/Ps include bone, 
ligament, skin, dura mater, heart valves, cornea, tendon, oocytes, semen, and 
hematopo~etic progenitor cells (HPCs) derived from peripheral and umbilical 
cord blood (DCB). Minimally manipulated bone marrow for homologous use 
and not combined with a drug or a device is not considered an HCT/P, and is 
not regulated by FDA. HRSA has oversight of minimally manipulated bone 
marrow from unrelated donors. This oversight is executed through the Bone 
Marrow Coordinating Center, a component of the CW Bill Young Cell 
Transplantation Program, by contract with the National Marrow Donor 
Program (NMDP). Minimally manipulated bone marrow for homologous use 
that is not combined with another article and is for autologous or related use 
is not subject 'to Federal over$ight. For the most part, the collection and 
infusion of these products occurs in establishments that manufacture HPCs 
that are subject to oversight. Table 3 summarizes PHS agency responsibility 
for Federal oversight/regulation of HPCs. 

The PHS WG did not perform a gap analysis on reproductive HCT/Ps. 
Reproductive HCT/Ps have unique issues related to their use, and FDA 
regulation of reproductive HCT/Ps currently is limited to registration of . 
facilities and listing of products, as well as donor eligibility requirements. 
The PHS WG also did not include a gap analysis on HCT/Pi'! subject to pre
market review and licensure by FDA. HCT/Ps subject to licensure must 
comply with additional regulations; must demonstrate safety and efficacy; 
and are subject to a comprehensive set of event reporting requirements. 
Examples of HCT/Ps that are or will be subject to licensure are peripheral 
blood stem cells (PBSC), DCB from donors unrelated to the recipient, and 
somatic cellular therapies. Table 3 summarizes PHS agency responsibility for 
Federal oversight/regulation of HPCs. 
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Table 3. Federal Oversight/Regulation of Hematopoietic Progenitor Cells* 

Source Marrow Peripheral 
Blood Cord Blood 

" 

Autologous No Federal 
regulation 

FDA regulation 
as HCT/P 

FDA 
regulation as 
HCT/P 

Related allogeneic 
(first-degree or 
second-degree blood 
relative) 

No Federal 
. regulation 

FDA regulation 
as HCT/P 

FDA 
regulation as 
HCT/P 

Unrelated allogeneic HRSA 
oversight of 
Program 

.. 

HRSA oversight 
of Program; 

FDA regulation 
as HCT/P 

HRSA 
oversight of 
Progmm; 

FDA 
regulation as 
HCT/P 

*minimally manipulated, for homologous use, and not combined with another 
article such as a drug or device 
HRSA =Health Resources and Services Administration; FDA =Food and 
Drug Administration; Program = C.W. Bill Young Cell Transplantation 
Program 

Certain HCT/Ps reGovered before May 25,2005 are regulated by FDA under 
21 CFR Part 1270, while those HCT/Ps recovered on or after May 25, 2005 
are regulated under 21 CFR Part 1271, the current tissue rules in effect as of 
May 25, 2005. 21 CFR_Part 1271 requires establishments that manufacture 
HCT/Ps to register and list their products with FDA; Screen and test donors 
fqr relevant communicable disease agents or diseases; and follow good tissue 
practices to prevent the introduction, transmission, or spread of 
communicable diseases by HCT/Ps. All foreign establishments importing 
HCT/Ps to the US also mUl3t register and list their produCts with F:QA and 
follow the applicable regulations. However, it should be noted that the HCT/P 
regulations apply only to manufacturers, and, for those HCT/Ps regulated 
soiely under 21 CFR Part 1271, the scope is limited to the prevention of 
transmission of communicable diseases. 
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HCT/Ps must meet the following criteria, as described in 21 CFR Part 
1271.lO(a), to be regulated solely under section 361 of the PHS Act (which 
pertains to the prevention of transmission of communicable diseases): 

1. 	 Minimally manipulated 
2. 	 Intended for homologous use 
3. 	 Not combined with a drug, device or other article (with limited 


exceptions) 

4. 	 Does not have a systemic effect (exceptions are autologous use, use in a 

first- or second-degree blood relative, or reproductive use). 

An HCT/P that fails to meet anyone of these criteria and. that does not 
qualify for exceptions specified in the HCT/P rules is subject to regulation as 
a drug, device, and/or biological product, and additional regulations would 
apply. 

5.2 HCT/P Biovigilance Concerns 

Modern day tissue banking was initiated in the U. S. Navy in 1949. Many of 
today's standards are due to this early experience (52) , as well as the efforts 
or'the American Association of Tissue Banks (AATB) over several decades. 
AATB has reported substantial growth in tissue recovery and distribution. 
This is illustrated in Figure 5 and 6 (53). 
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Figure 5. Tissue Donors Recovered in US in the first part of 21 st Century 
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Musculoskeletal Grafts Distributed 
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Figure 6. Musculoskeletal grafts distributed in US in the first part of 21 st 


Century 


A major difference between blood, organs, and HCT/Ps is that many HCT/Ps 
undergo processing to disinfect; effectiveness of these methods varies by 
processor, tissue type, and method employed. Although manufacturers 
validate their methods and have standard procedures, methods are not 
required to be FDA approved, and the eventual risk of contamination of final' 
products is not well-quantified, although understood to be quite low for many 
types of product and disinfection procedures. Better quantification of the 
potential risk based on the effectiveness of disinfection procedures will help 
investigators decide if reported infections should be attributed to implanted 
tissues. 

The current understanding of the risk of tissue-associated disease 
transmission largely is derived from what is learned from case reports. For 
example, in 2001, CDC investigated a case involving a musculoskeletal tissue 
allograft recipient who died as the result of clostridium infection from a 
contaminated graft. In the course of its investigation, CDC identified a total 
of 14 patients with Clostridium infections associated with musculoskeletal 
tissue allografts from this and other donors (54). As a result of this case, 
FDA published guidance for immediate implementation that emphasized 
existing regulatory requirements for the prevention of tissue contamination 
during processing. In a 2005 article, investigators described transmission of 
HCV to several organ and tissue recipients from a donor that was antibody 
negative but later determined to be infected with HCV. This case generated 
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much publicity because of the numbers of organs and tissu~s (44 transplants 
into 40 recipients) produced from this single donor. Through genetic 
comparison of isolates from donor and recipient serum, investigators 
determined that 8 recipients (three organ recipients and five tissue 
recipients) were infected with HCV transmitted by the donor. Two of the 
tissue recipients and one organ recipient were diagnosed with HCV several 
months before many of the tissues were transplanted. Some of the 
subsequent tissue recipienbnfections would have been prevented if donor 
transmi~sion had been recognized and communicated to the tissue 
establishments at the time of diagnosis of the three initial cases (55). 

Another issue of significant concern is tracking of HCT/Ps to the level of the 
recipient. During 2005 and 2006, HHS became aware of two HCT/P recovery 
firms committing serious violations of Federal regulations. An FDA 
investigation found that the firms were recovering tissues from donors in a 
manner that did not prevent the transmission of communicable disease. 
Other violations included creating and maintaining inaccurate and 
incomplete records related to: the medical/social history interview with next 
of kin; medical history, including place, time, and cause of death; and 
communicable disease screening and testing. These practices presented a 
danger to public health, and the FDA ordered the firms to cease 
manufacturing operations and retain tissues in inventory. In the first case, 
tissue had been sent to a number of processors, then processed, distributed 
and sub-distributed. Tissues from over 1,000 donors were recovered during a 
three-year period of time. An estimated 25,000 tissues were distributed to 
hospitals and other healthcare providers in the U.S. and internationally for 
transplantation. The magnitude of distributions puts in perspective the 
current difficulties of timely tracking of HCT/Ps, something that is 
particularly important when there is concern about safety. A system such as 
the recently piloted Transplantation Transmission Sentinel Network (to be 
described in Section 6.1) may help to address issues related to tracking. 

5.3 Efforts in HCT/P Biovigilance 

5.3.1 Global Biovigilance 

Development of vigilance and surveillance systems for tissues and cells used 
in transplantation is a recent undertaking in most of the world. The 
European Union Standards and Training for the Inspection of Tissue 
Establishments (EUSTITE), co-funded by the European Commission, is 
assisting member states by providing guidance documents and training in 
the areas of inspection and adverse event and reaction reporting .for tissue 
andcells. The project is developing vigilance and surveillance tools consistent 
with and complimentary to those existing, such as hemovigilance systems, 
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and under development globally, led by the Department of Essential Health 
Technologies at the WHO. A survey completed in: January 2007 on the status 
of such systems found that 10 member states had areporting system in place, 
while the other 17 member states still have not established reporting 
systems, although a few were currently planning their systems and would be 
launching their systems shortly. Member states gave various responses 
regarding the types of adverse events/reactions which would be considered to 
be reportable in their member states. 

Health Canada requires that source establishments investigate and submit 
reports of certain adverse reactions, errors, and accidents involving cells, 
tissues, and organs to the Canada Vigilance Program. Health professionals 
and consumers also may submit voluntary reports to the Canada Vigilance 
Program. 

The Center for International Blood and Marrow Transplant Research 
(CIBMTR), a division of the Medical College of Wisconsin, brings together the 
International Bone Marrow Transplant Registry and the Autologous Blood 
and Marrow Transplant Registry (IBMTR1ABMTR) and the NMDP to 
facilitate large clinical studies of blood and marrow transplantation. 
Through CIBMTR, researchers have access to large clinical databases on 
autologous, related, and unrelated donor HPC transplants. CIBMTR reports 
that 50,000 transplants are performed worldwide annually, and about two
thirds are autologous. 

5.3.2 I1CTIP Biovigilance in the United States 

5.3.2.1 Federal Reporting 

An adverse reaction, as defined in 21 CFR Part 1271.3(y), mea:ns a noxious 
and unintended response to any HCT/P for which there is a reasonable 
possibility that the HCT/P caused the response. HCT/P manufacturers must 
investigate any adverse reaction involving a c9mmunicable disease related to 
an HCT/P they made available for distribution. Manufacturers must report to 
FDA an adverse reaction involving a communicable disease if: 

• Fatal 
• Life-threatening 


.• Causes permanent impairment/damage, or 

• Necessitates medical or surgical intervention 

For reportable adverse reactions, manufacturers must submit a report 
through FDA's MedWatch Adverse Event Reporting Program within 15 days 
of receipt of information about the reaction. Manufacturers must submit a 
follow-up MedWatch report within 15 days of receipt of new information from 
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the investigation. The adverse reaction reporting requirements apply only to 
products recovered on or after May 25, 2005 (the effective date of the current 
tissue rules). Manufacturers are encouraged to submit voluntary reports 
related to products recovered prior to May 25, 2005, as well as product 
problems that do not involve infectious disease transmission. Manufacturers 
are not required to report adverse reactions that do not involve infectious 
disease. 

The definition of an adverse reaction requires that a manufacturer decide 
that there is a reasonable possibility that the HCT/P caused the response. It 
if;! likely that different manufacturers have different thresholds for 
attributing causality to the HCT/P. Also note that, while HCT/P 
manufact~rers are required to report serious adverse reactions to FDA, 
reporting is voluntary for clinicians. Clinicians are encouraged to submit 
reports directly to the manufacturer and to FDA through the MedWatch 
program, but underreporting is likely. Manufacturers may remain unaware 
of safety issues if clinicians fail to report cases. 

Factors such as an infection with an unusual organism or temporal proximity 
between implantation and onset of infection may suggest that the HCT/P 
could be the cause. However, it often is difficult for clinicians to distinguish 
between a graft-attributable infection and an unrelated post-operative 
infection. If infections are reported to the manufacturer or FDA, a full 
investigation that includes review of donor and manufacturing records still 
may fail to produce evidence linking the HCT/P to the infection, particularly 
for common organisms. Certain information could implicate the HCT/P as 
transmitting the infection such as: similar infections reported in more than 
one recipient of HCT/Ps ITom. the same donor; a very unusual organisms 
identified in pre-processing (recovery) cultures and the recipient; 
contamination in the processing environment with the same organism; or 
evidence of the same infection in the HCT/P donor. However, in the absence 
of f~ctors such as these, as is the case for most reported infections, the cause 
of the infection is indeterminate. 

In 2004, CBER formed the Tissue Safety Team (TST), composed of 
representatives from several offices within the center. The TST was formed to 
provide a coordiriated process for the review, analysis and follow-up of 
adverse reaction reports received by CBER; to efficiently and effectively 
respond to emergen"cies; and to strategically identify policy and outreach 
needs and opportunities and implement solutions. A subgroup of the TST 
evaluates every MedWatch HCT/P adverse reaction report submitted (56). 
For reports involving infections in HCT/P recipients, TST generally contacts 
the HCT/P manufacturer for donor and processing related information and, if 
additional data is needed on the clinical case, the r(3cipient's transplant 

51 




surgeon or other health care professional involved in the case. As needed, the 
TST collaborates with points of contact at other offices within FDA (such as 
OBRR when the HCT/P donor or recipient received blood or blood products), 
and other HHS agencies (such as CDC and HRSA). 

HCT/P manufacturers also must investigate all deviations related to a 
distributed HCT/P for which .they performed a manufacturing step. They 
must report to FDA, within 45 days of the discovery of the event, those 
deviations related to core CGTP requirements (specified in 21 CFR Part 
1271.150(b». The term "HCT/P deviation" is defined in 21 CFR 1271.3(dd) as 
an event that represents a deviation from applicable regulations or from 
applicable standards or established specifications that relate to the 
prevention of communicable disease transmission or HCT/P contamination; 
or that is an unexpected or unforeseeable event that may relate to the 
transmission or potential transmission of a communicable disease or may 
lead to HCT/P contamination. Deviations must be reported to the Director of 
the Office of Compliance and Biologics Quality in CBER on a standardized 
BPDR form (Form FDA-3486). 

FDA's Center for Devices and Radiological Health (CDRH) launched the 
Medical Product Safety Network (MedSun) in 2002 to identify and share 
information about problems with the use of medical devices. MedSun 
(www.medsun.net) is a targeted surveillance program that involves AE 
reporting from a sentinel network of around 350 healthcare facilities 
throughout the country. FDA currently is operating a sub-network involving 
a subset of MedSun sites, called TissueNet, for the reporting of adverse 
reactions and other events related to HCT/Ps. TissueNet is the first 
enhanced surveillance program for HCT/P-related adverse reactions and 
boosts the numbers of voluntary reports submitted for these products. 
MedSun sub-networks like TissueNet build relationships between 
MedSunlFDA and the front-line pr~duct users in specific "high-risk" clinical 
care areas. TissueNet enhances CBER's understanding of the use of HCT/Ps 
and provides a resource for communication with the clinical tissue and cell 
transplant community. The objectives are to describe the frequency and types 
of reports following HCT/P transplants; identify potential causes or "near 
misses"; and improve the safety of HCT/Ps. TissueNet sites use MedSun to 
report HCT/P-related AEs or product problems to FDA via a secure, internet 
based data entry portal. The data entry screens are based on items on the 
MedWatch Form, and MedSun translates the data into a completed 
MedWatch form. The first report from this system was generated in 2005 
and the project is funded to operate through September 2009. 
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5.3.2.2 Private Sector Reporting 

Several professional organizations also perform tissue biovigilance activities. 
Federal agencies collaborate with these organizations to foster harmonization 
of standards and the exchange of information to address safety issues. Some 
of these efforts are described below. 

The Joint Commission (TJC) accredits and certifies more than 15,000 
healthcare organizations and programs in the US. In 2005, TJC published 
standards related to tissue storage and issuance. These standards require 
the assignment of responsibility for handling tissue within a hospital to a 
single coordinating entity. The oversight responsibility includes: supplier· 
certification; incoming inspection and logging in of tissue; traceability and 
recordkeeping; storage temperature monitoring; investigation of adverse 
outcomes; reporting tissue related infections to the tissue supplier; 
sequestering tissue reported by the supplier as contaminated; the notification 
of surgeons and recipients if tissue donors are subsequently found to harbor 
infection; and compliance with federal and state regulations if supplying 
tissues to any other facility. The College of American Pathologists has 
adopted similar standards. 

Many hospitals have turned to their blood bank where many of the 
capabilities for tissue management already exist. As a result, the AABB 
established a tissue task force to begin to develop guidance documents and 
assistance to hospital blood banks to prepare" for managing tissue within 
their facilities. The AABB Tissue Task Force, which later in an attempt to 
better understand how tissues were being managed within hospitals, 
prepared and distributed a survey to hospital institutional members. The 
survey contained questions on tissue types handled, the breadth of 
responsibility, and facilities within hospitals responsible for tissue. Qf the 
904 institutional members invited to participate, 402 gave interpretable 
responses; 325 reported the use of allogeneic or autologous human tissue. 
The survey indicated that the department of surgery was the most likely 
hospital department to have any responsibility for tissue use, followed by the 
blood bank. Surgery departments were most frequently responsible for tissue 
handling, documenting use, and for adverse event reporting; for the latter 
category only 23% reported infection control responsibilities (57). 

The AABB survey was corroborated by the 2007 NBCUS that of hospitals 
reporting, 14% responded that blood banks and 80% responded that 
operating rooms had responsibility for tissue management (36). Adverse 
events were reported in this survey. Although limited to hospital transfusion 
service data on facility events, there were 43 AE reports, including bacterial 
and viral infections and graft failures, from 229,115 grafts implanted for a 
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rate of 1:5,300. Since healthcare facilities do not have reporting 
requirements (unless they are performing a manufacturing step and subject 
to FDA reporting regulations), one is left to extrapola~e the actual number of 
AEs occurring.. 

The AATB has been publishing standards since 1984. AATB Standards state 
that tissue banks establish policies and procedures regarding adverse 
outcomes and recalls, and have a process for sharing information with other 
tissue banks known to have recovered or received tissue from the same donor. 
Tissue banks must document and investigate all reported or suspected 
adverse outcomes potentially related to an allograft. Tissue banks must 
assure that tissue can be tracked to the consignee, and must notify the 
consignee of its responsibility to maintain records traceable to the recipient. 
Typically, tracking to the recipient is facilitated through graft implant cards 
that accompany each allograft that is distributed. These cards contain 
information about the graft, and space for recording information about graft 
use (such as facility, surgeon, and recipient). Manufacturers ask hospitals 
and healthcare providers to return these records following transplants, but 
there is no enforceable requirement for the return of the implant cards. 
Compliance with return of these cards varies considerably from bank to bank 
depending on the degree to which the tissue bank pursues their return. A 
recent AATB survey, to which only 15 of over 100 banks responded, reported 
an average return rate of just over 50% with a wide range from less than 10% 
to as high as 95% (53). Information about graft disposition and adverse 
outcomes can provide context for assessing the potential risk of tissue 
allograft transplantation.. 

The Eye Bank Association of America (EBAA) implemented its Medical 
Advisory Board (MAB)in 1991 in response to a 1990 requirement for all eye 
banks to seek three to twelve month follow-ups of all patient outcomes. 
EBAA's Online Adverse Reaction Reporting System (OARRS) was redesigned 
in 2005. The MAB reviews results on a biannual basis. Eye banks provide 
institutions with self-addressed envelopes to complete and return follow up 
forms. Persons who submit reports on OARRS must provide information on 
the adverse reaction, surgery, microbiology results, tissue mate status, donor, 
and method of transporting the tissue from the source eye bank. 

HRSA awarded CIBMTR a contract to establish and maintain the Stem Cell 
Therapeutic Outcomes Database (SCTOD) component of the C.W. Bill Young 
Cell Transplantation Program. Transplant centers must submit data 
annually to CIBMTR on all allogeneic transplant recipients. Although most 
data are focused on outcomes, some data also relate to adverse events such as 
early and late graft failures, risk factors for graft versus host disease 
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(GVHD), prevalence of microbiologically contaminated hematopoietic stem 
cell products, antibodies to the graft, infections and second cancers. 

NMDP collects data on donor adverse events and post-donation symptoms 
(Appendix 5 and 6). Data collected include serious and minor complications 
following marrow and peripheral blood stem cell collections, such as 
mechanical injury to fissue, anesthesia reactions, infection, seizures, 
excessive pain and delayed return to normal work functions. Minor side 
effects such as hypotension, syncope and collection site pain are reported in 
75% of marrow donors. Peripheral blood stem cell (PBSC) donors are also 
monitored for adverse events specific to filgrastim administration and central 
intravenous catheter placement, such as more serious degrees of headache, 
fatigue, bone pain, hypotension, vomiting, central line placement 
complications, or more serious cytopenias. HRSA personnel are informed of 
adverse events that are serious and unexpected and FDA is also notified if a 
serious and unexpected adverse event occurs in a PBSC donor. 

5.4 Gaps in Current HPC/T Adverse Reaction Reporting Systems 

Gap 9: Limited information on the potential for HCT/ Ps to transmit 
infectious disease 

Risks of disease transmission by HCT/Ps are not well characterized for all 
known and emerging communicable disease agents, and for all types of cell 
products and tissues. Improvements in donor screening and testing, and in 
methods for processing some tissues, have made these products safer than in 
the past. However, un-quantified risks remain. 

Gap 10: Ability to ascertain whether reported infections in HCT/ P 
recipients can be attributed to the tissue is limited. 

Post-operative infections occur at a small but appreciable rate, independent 
of allograft use. 'The majority of reported infections in HCT/P recipients are 
likely due to local contamination or some other cause typical of post-operative 

. infections and not attributable to the HCT/P. Although each report deserves 
thorough evaluation, this leads to a low predictive value for a given report. 

Infections with common organisms are particularly difficult to attribute to 

implicated HCT/Ps. Multiple recipients with infections involving the same 

organism would suggest potential HCT7P-related transmission and require 

further evaluation. 


Gap 11: Regulations concerning HCT/ P adverse reaction reporting do not 
extend to the level of the healthcare facility or healthcare provider 
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The HCT/P regulations apply only to manufacturers; hospitals and 
healthcare providers (e.g. transplant surgeons, dentists) are not required 
under these regulations to report adverse reactions experienced by their 
patients who received HCT/Ps. Surveillance for recipient infection depends 
largely on voluntary reporting by clinicians, and it is likely that an unknown 
number of events are undetected and/or unreported. HCT/P manufacturers 
are unable to investigate adverse reactions of which they are not aware. 

Although TJC tissue standards include reporting of adverse events, 
compliance with the reporting standards is not enforced and TJC standards 
do not extend to physician and dentist offices or other facilities not accredited 
by TJC. 

Gap 12: Current mechanisms for tracking.HCT I Ps to the level of the 
recipient are limited. 

Tissue establishments request that healthcare providers convey back to them 
information about the final disposition of the graft; e.g. through return of 
graft implant cards. However, hospitals and healthcare providers are not 
subject to enforcement actions for failure to convey this information. 
Voluntary compliance with return of implant cards is relatively low in some 
cases. Lack of information about final graft disposition hinders investigation 
of adverse reactions and allograft recalls. 

Gap 13: Adverse reaction reporting for·HCTIPs regulated solely under 
Section 361 of the PHS Act is limited to infectious diseases 

The scope of adverse reaction reporting required for HCT/Ps regulated solely 
under the authority of Section 361 of the PHS Act is limited to the prevention 
of transmission of communicable diseases. HCT/P manufacturers are not 
required to report adverse reactions that do not involve potential 
transmission of a communicable disease, and healthcare facilities and 
healthcare providers are not required to submit any reports. However, 
reports of non-infectious events potentially could reveal other safety concerns. 

Gap 14: Information about adverse reactions in other recipients of 
HCTI Ps from an implicated donor may not be readily available 

HCT/Ps recovered from a single donor may be sent to multiple 
establishments for processing. While FDA regulations require that 
manufacturers maintain complaint files related to HCT/Ps they made 
available for distribution, this information may not be readily available to 
other manufacturers of HCT/Ps from the same donor. 
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6.0 BIOVIGILANCE EFFORTS IN THE US: ADVERSE EVENTS 
ASSOCIATED WITH SOLID ORGANS , 

6.1Solid Organ Adverse Event Reporting 

Transmission of infectious agents, bo~h known and unknown, from an organ 
donor represents a particular hazard to the transplant recipient because, 
unlike a recipient of blood transfusion, the immunosuppression regimen 
(required to prevent organ rejection) weakens the patient's host defense 
mechanisms against invading organisms. The resulting infection is thus more 
likely to result in devastating, and sometimes fatal, consequences. As such, 
biovigilance takes on added importance in the setting of solid organ . 
transplantation. Although it is estimated that the risk of acquiring an 
infectious disease through organ transplantation is an infrequent occurrence, 
it is still higher than through blood or tissue transplantation. This risk is 
balanced against the life saving indications for transplantable organs and the 
substantial number of patients that die each year due to the lack of organs. 

There is a need to capture more complete data on transmission of infectious 
diseases and malignancies of donor origin. Several factors make the task of 
identifying potential transmissible infections in deceased solid organ donors 
more problematic than for blood donors: (1) information about medical 
history and sociallbehavioral risk factors of deceased organ donors is often 
incomplete and suboptimal (usually obtained from family or acquaintances); 
(2) potential organ donors are typically admitted to the hospital emergently 
with catastrophic medical or traumatic events, and may receive multiple 
transfusion products with the small risk of transfusion transmitted disease; 
(3) organ recovery often is done urgently (due to the donor's deteriorating 
clinical status) and the retrieved organs must be transplanted within hours 
of recovery, limiting the amount of time available to obtain the results of 
donor screening tests or perform extensive confirmatory lab testing of any 
abnormal test results prior to transplant of the organs; and (4) because the 
number of patients waiting for organ transplants far exceeds the number of 
available organs, it is important that screening tests for infectious agents in a 
potential organ donor are accurate to avoid unnecessarily discarding useable 
organs. In addition, because of the limited supply of organs, even individuals 
known to have risk factors for infectious diseases may be accepted as organ 
donors. Hence, the transplant community,including potential transplant 
patients, must balance the risk of acquiring an infection or other disease from 
a potential donor against the potential for death or morbidity if an organ 
from a particular donor is rejected. 

The HRSA, Division of Transplantation oversees the transplantation of 
human organs, including kidney, liver, heart, lung, pancreas, and intestine. 
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The National Organ Transplant Act (NOTA) of 1984 established the Organ 
Procurement and Transplant Network (OPTN), resulting in a national 
computerized system to maintain a waiting list and allocate organs, including 

,'a 24 hour organ-recipient matching operations center. In 1986, the United 
Network for Organ Sharing (UNOS) was awarded the first contract to 
operate the OPTN, and has held the contract since then through a 
competitive award process. UNOS has developed an online database system, 
called UNet for the collection, storage, analysis and publication of all OPTN 
data pertaining to the patient waiting list, organ matching and transplants. 
The OPTN final rule became effective in March of 2000. The rule established 
a regulatory framework for operation of theOPTN, including requirements 
for policy development and member compliance with these polici~s, including 
policies consistent with the recommendations of the Centers for Disease 
Control and Prevention for the testing of donors and follow-up of transplant 
recipients to prevent the spread of infectious diseases. The Division of 
Transplantation of HRSA also administers the Scientific Registry for 
Transplant Recipients contract, as well as various grant programs and 
initiatives to increase organ donation and transplantation. 

Through its oversight role, HRSA monitors the activities of the OPTN to 
include member compliance with NOTA,the OPTN Final Rule and other 
applicable Federal law. The OPTN Final Rule requires the OPTN, with the 
assistance of the OPTN contractor, to review member compliance with 
Federal law and regulations and the policies and bylaws of the OPTN. The 
OPTN, with the assistance of the OPTN contractor, is also required to 
conduct periodic and special compliance reviews of OPTN members. 
Members that are not found to be in compliance are referred to the 
Membership and Professional Standards Committee (MPSC) for review. 
Unlike the on-site inspections c9nducted by the professional State Facility 
Surveyors under CMS, much of the OPTN oversight, generally carried out 
through confidential peer review conducted by the MPSC, may also conduct 
on-site peer reviews with audit teams. The OPTN has the authority to take 
certain actions against OPTN members that are not in compliance, including 
issuing letters of warning, letters of admonition, letters of reprimand; placing 
the member on 'Probation' and making the member a 'Member Not in Good 
Standing.' Both 'Probation' and 'Member Not in Good Standing' are public,' 
actions, which in the case of transplant programs, may impact the program's 
ability to receive contracts from insurance companies. In addition to actions 
that may be taken by the OPTN, particularly egregious non-compliance 
issues may be referred by the OPTN Board of Directors to the Secretary of 
HHS for further action, including removing a transplant progr.am's ability to 
receive donor organs and ability to participate in Medicare and Medicaid. 
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Solid organ transplant programs that participate in the Medicare program 
are required by the CMS to comply with the following Conditions of 
Participation (per 42 CFR Part 482.96) regarding Adverse Events: 

The actual regulations, 42 CFR 482.69(b), are as follows: (b) Standard: 
Adverse events. A transplant center must establish and implement written 
policies to address and document adverse events that occur during. any phase 
of an organ transplantation 'case. 

1) The policies must address, at a minimum, the process for the 
identification, reporting, analysis, and prevention of adverse events. 

2) The transplant center must conduct a thorough analysis of and ' 
document any adverse event and must utilize the analysis to effect 
changes in the transplant center's policies and practices to prevent 
repeat incidents. 

The regulation clearly states that "uniritended transmission of infectious 

disease to a recipient" is an example of an Adverse Event under "Definitions" 

in 42 CFR 482.70. 

CMS has various options at its disposal to ensure transplant program 

compliance with these Conditions of Participation. 


In response to increasingly recognized adverse events due to diseases 

transmitted through organ transplantation, there are relatively new policies 

in place to require reporting of suspected disease transmission. These efforts 

include the creation of an OPTNIUNOS Disease Transmission Advisory 

Committee (DTAC) to facilitate and monitor reports of organ donor-derived 

diseases in organ recipients; the reports are required under new 

OPTN/UNOS policy. As a result, documented incidence has increased every 

year since reporting has been required and in 2007 the donor-derived disease 

transmission incidence was 0.96% of deceased donor donations. (58) 


Recent CDC investigations have identified causes of multiple illness clusters 

in organ transplant recipients, including WNV,rabies, LCMV, Chagas 

disease, and tuberculosis. Following these investigations of disease 

transmission events associated with transplantation, CDC sponsored an 

organ and tissue safety workshop in 2005 to promote a better communication 

network within and between the org.an and tissue community. From that 

workshop came a number of recommendations to both government and the 

tissue/organ community, including the development of a unique donor 

identification system linking organs and tissues, clear mechanisms for 

adverse event reporting by health-care facilities, stronger information 

dissemination systems to a broader array of clinicians and health 

professionals as well as patients, and a notification algorithm for trace-back 
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and trace-forward tracking. This system, developed by UNOS and other 
organ and tissue community partners in a cooperative agreement with CDC, 
is called the Transplantati~n Transmission Sentinel Network"(TTSN). The 
purpose of the network is to provide a system for detecting emerging 
infections among organ and tissue allograft donors and recipients and aid 
healthcare personnel in detecting, communicating, tracking and preventing 
the transmission of infections. 

To guide its development, UNOS organized a TTSN Advisory Committee 
made up of organizations with a stake in this process. The Advisory 
Committee identified five key parts for development of a working 
communication network: registration or search for donors (Part A); 
registration of recipients (Part B); reporting of adverse events (Part C); 
dissemination of information to appropriate regulatory and public health 
agencies (Part D); and education within t.p.e community (Part E). In addition, 
UNOS identified a group of tissue banks, eye banks, organ procurement . 
organizations, and healthcare facilities to pilot the system. After piloting, a 
quality assessment will be performed to evaluate the development process 
and to determine next steps for national implementation. The national 
implementation of systems to enhance tracking and communication 
concerning adverse events involved organs and tissues, such as TTSN, will be 
an important step forward in allograft patient safety. 

Three recent changes in organ donor procurement practices and 
transplantation have heightened interest in an effective nationwide 
biovigilance system that includes solid organ transplantation. 

First, due to the ever-expanding waiting list of patients in need of 
transplantable organs, deceased donors with various behavioral and social 
risks, which would categorized them as "high risk" donors, are being accepted 
with the expectation that all available information will be provided to all 
involved. Although donors are screened and tested for infectious diseases, 
the inherent limitations of less-than-perfect screening tests for infectious 
agents have increased the potential for missing a potentially serious infection 
in such "high risk" donors. Screening tests are not identical to those used in 
blood and tissue donors, in part because of concerns over timeliness and false 
positive results, potentially impacting availability. A fully operational 
nationwide biovigilance system can improve the capabilities to detect and 
respond swiftly to such transmissible agents ~hen these events occur thus 
minimizing the consequences in all recipients of organs from that affected 
donor. 
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Second, in an attempt to further increase the number of organs, especially 
kidneys, available from individuals with a demonstrated wish to donate, the 
transplant community is pursuing organ procurement following cardiac 
arrest and failed cardiopulmonary resuscitation in both the hospital and 
community settings. This has been termed Uncontrolled Donation after 
Circulatory Death (UDCD) or Donation after Cardiac Death (DCD). In these 
still infrequent situations, it may be difficult to procure suitable screening 
test specimens prior to death. How this might affect disease transmission 
from UDCD solid organ donors remains to be seen. 

Third, a recent advance in the field is the transplantation of vascularized 
composite allografts (VCA), a variety of body parts composed of multiple 
types of tissues transplanted as an anatomical unit. The most notable types 
ofVCAs to date have been hand arid face transplants. Given the anticipated 
increase in VCA transplants, HRSA published a Request for Information 
(RFI) on March 3, 2008 in the Federal Register for the purpose of soliciting· 
feedback from stakeholders and the public as to whether VCAs should be 
included within the definition of organscovered by the OPTN final rule 
and/or added to the definition of human organs covered by section 301 of 
NQTA (73 Federal Register 11420). Through this RFI, HRSA invited the 
public to attend a meeting on April 4, 2008 to discuss the issues described 
above. The meeting provided a venue for interested stakeholders to provide 
input and generate discussion. Interested parties werejnvited to submit 
written comments to HRSA by July 2,2008. Further action is still pending at 
this time. Federal authorities must determine the appropriate level of 
oversight/regulation· to address safety concerns without unduly restricting 
access. 

6.2 Gaps in Current Organ Adverse Reaction Event Reporting 
Systems 

Gap 15: Lack of nationwide common organ/tissue donor network system 
for real-time reporting, data collection, communication, and 
analysis of donor transmitted diseases in organ and tissue 
transplant recipients, including a common donor identifier 
necessary for linkage back to implicated donor of both organs and 
tissues· 

One donor may provide organs and tissues to be used in dozens of recipients. 
Currently there is no unique donor identifier that links a common donor for 
both organs and tissues. While the OPTN uses a unique donor identifier for 
each organ donor, and FDA requires a unique donor identifier for each tissue 
donor, these organ and tissue donor identifiers are not necessarily the same. 
A unique donor identifier that links all of the organs and tissues from a 
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common donor may facilitate the rapid identification of all allografts from 
that donor in the event of a public safety concern. 

Although the recently implemented OPTN DTAC now facilitates real-time 
coordination of communication and notification of potential donor 
transmitted diseases (including infections and malignancies) for organs, 
there is still some time lag between incident identification, event reporting, 
notification, and follow up. Also, a nationwide reporting network for organ 
and tissue events may aid tissue establishments in sharing information 
pertaining to potential disease transmissions identified in tissue recipients. 

There currently is no published comprehensive analysis of the prevalence and 
incidence of various diseases in organ donors as there is for blood 
transfusions. Implementation of a nationwide common organ/tissue donor 
system, such as TTSN, would facilitate a comprehensive analysis of the 
prevalence and incidence of various diseases in these donors and the 
potential for transmission to recipients. Although it is estimated that the 
risk of acquiring an infectious disease through organ transplantation is 
higher than through blood or tissue transplantation, this risk is balanced 
against the life saving indications for organ transplantation and the 
substantial number of patients that die each year due to lack of organs. 

Gap 16: No Requirement to retain donor and1recipient samples 

Given that several factors make the task of identifying potential 
transmissible infections in deceased organ donors difficult (such as 
inaccurate medical/social history, incomplete donor testing prior to 
transplantation of the organs), it would be valuable if retained donor and 
recipient specimens were available for testing. Although OPOs and 
transplant hospitals do keep these specimens for various lengths of time 
following organ procurement and transplant surgery, there is no requirement 
for specimen retention and current retention practices are variable. There is 
no system with a consistently applied uniform policy for specimen retention 
time, storage, and retrieval capable of supporting a nationwide biovigilance 
program. 

Having acknowledged these recognizable gaps identified above, it is 
important to keep the potential for donor-transmissible disease in context 
with respect to the life-saving benefit these organs provide for severely ill 
patients waiting for transplant. Humar and Fishman (59) sum it best: 

"First, it should be emphasize'd that these events continue to be 
very uncommon and that current screening practices have a 
remarlwble track record for maintaining safety in 
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transplantation, considering the number ofpotential organ and 
tissue donors that are screened each year. Second, we should 
realize that the screening of organs forpathogens is about risk 
mitigation and not about risk elimination. It is unlikely we will 
ever be able to cOT11:pletely eliminate the risk of disease 
transmission associated with transplantation. Such a goal is 
unrealistic with present technology. However there is room to 
improve donor screening and the detection of such events when 
they occur, to improve communication regarding transmission 
events, and to deploy therapies and public health investigations 
more quickly than is possible at present. The process of donor 
screening must continue to evolve with our knowledge about the 
ever-changing field of infectious diseases." 
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7.0 POLICY CHALLENGES 


7.1 Historical Background 

Blood establishments in the US were launched after World War II in many 
communities to support the medical needs of the local populations. As a 
result of this community approach, the US blood supply became isolated and 
fragmented. In the 1970's, HHS, then called the Department of Health, 
Education and Welfare, attempted to establish a national bloodpolicy to 
unify a national strategy for blood safety and availability. Howevel, the 
private sector ",as very concerned about the potential impact of a national 
blood policy and a policy was never established. The previously proposed 
national blood policy was reviewed by the ACBSA in January 2004 and the 
Committee acknowledged the draft policy generally captured many of the 
present day concepts. However the US still is without a national blood policy 

. although there are FDA regulations codified to ensure Good Manufacturing 
Practices. 

The infrastructure for policy on solid organ transplantation, organ recovery, 
and equitable allocation of organs through a single national network (i.e., 
OPTN) was founded in Federal legislation through the National Organ 
Transplant Act (NOTA), enacted in 1984.. 
This legislation was amended in 2000 (60). In accordance with the NOTA, 
policy in the organ transplantation community is established by the OPTN 
and if it is tobe·enforceable the policy must be approved by the Secretary of 
HHS. The only policy currently approved by the Secretary and enforceable 
under Federal law is reporting of data on Office of Management and Budget 
(OMB) forms. These data are on transplant candidates, recipients and all 
living and deceased donors. Within the organ transplantation community, 
oversight of policy and bylaws by the OPTN is recognized as key to a 
successful solid organ transplant program in the US. The current oversight 
system relies on confidential peer review of compliance in contrast to policy 
enforcement (61). 

Human tissue became regulated under FDA in 1993. FDA's current rU:les for 
HCT/Ps, in effect since 2005, are more comprehensive than the earlier rule. 
They cover a wider range of tissues and cellular products, including, for 
example, reproductive tissues and HPCs, a more extensive and continually 
updated list of relevant communicable diseases, and require registration of 
all establishments that manufacture HCT/Ps in the US or for import to the 
US as well as compliance with Current Good Tissue Practices. Reporting 
requirements under the new rules include mandatory reporting of 
manufacturing deviations and adverse reactions relating to communicable 
disease transmission. 
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The Stem Cell Therapeutic an~ Research Act of 2005 (Stem Cell Act 2005) 
was passed by Congress and signed by President Bush in December 2005 as 
Public Law 109-129. The Stem Cell Act 2005 is managed by HRSA. The Stem 
Cell Act 2005 includes the C.W. Bill Young Cell Transplantation Program 
and the National Cord Blood Inventory (NCBI). The cell transplantation 
program is named after CongressmanC.W. Bill Young who is a long-time 
supporter of bone marrow transplantation and helped start the National 
Bone Marrow Donor Registry. The C.W. Bill Young Cell Transplantation 
Program expands upon the previous requirements to increase the number 
of marrow donors and cord blood units and continues to serve patients who 
need a bone marrow or cord blood transplant. The NCBI will also provide 
cord blood units for research. 

7.2 Mandates for a Comprehensive Biovigilance Program 

The rapid growth and evolution in the scientific and technical fields of 
transfusion and transplantation call for a comprehensive biovigilance 
program. Specifically, AE monitoring for recipients and donors, quality 
assurance, and emerging threat assessment are critical components in a 
comprehensive system. As identified in this report, the AE reporting can 
either be active or passive depending on timeliness of data collection and 
analysis. Ideally, all adverse events and outcome reporting should be active 
in terms of data collection but this may not be practical in all sites nationally 
for every product. 

7.3 Mandatory vs. Voluntary Adverse Event Reporting 

For blood and blood products, there is a robust regulatory structure from 
collection to transfusion and accrediting organizations active in emphasizing 
patient safety, but coordinated surveillance for AE event policy on reporting, 
particularly for non-fatal events, is lacking, both in donors and in recipients. 
For other tissues (i.e., HCT/Ps), regulation is narrower in scope, being limited 
to control of communicable diseases, but with no government regulation 
extending to the end user in the clinical setting. 

Common processes for data collection, analysis and evaluation are either 
lacking or underdeveloped in both the private and public health communities. 
Compounding the lack of common processes is the lack of understanding of 
transfusion and transplant safety risks across the spectrum of products. 

Surveillance for a wider array of AE is needed for blood and blood products. 
Volunt~ry reporting of AE may increase reporting ifthere·are no punitive 
consequences to the facility, but such systems must be implemented widely to 
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have an impact. CDC's NHSN hemovigilance module is expected to have 
such as impact. In addition, serious AE reporting required by the proposed 
Safety Reporting Rule (SRR) will help broaden the hemovigilance data that 
FDA collects. 

Mandatory reporting for HCT/P manufacturers, excluding reproductive tissue 
establishments, consists of adverse reaction reports involving communicable 
disease transmission, and deviations in manufacturing that may introduce 
risks of communicable disease transmission or contaminatibn. For HCT/Ps 
also regulated as licensed biologics, mandatory reporting requirements are 
more extensive. Under the MedWatch program, FDA receives voluntary 
reports of other types of adverse events from healthcare providers and 
recipients. 

Finally, for solid organs, for which transmission risks are highest, oversight 
mechanisms feature an excellent database infrastructure through the OPTN, 
but such systems currently are focused on patient outcome, not disease 
transmission or other adverse events. A system such as the prototype TTSN 
attempts to strengthen connections between organ and tissue recovery 
organizations and healthcare providers to solve multiple problems 
simultaneously. However, TTSN is unlikely to be successful as a purely 
voluntary system without specific resources allocated for implementation. 

7.4 Public/Private Partnership 

Industry, led by AABB, initiated its efforts at collaboration on biovigilance at 
about the same time biovigilance was incorporated into the ACBSA 
recommendations (September 2005 and August 2006) as a priority for a 
federal government national strategic plan. In addition CDC and UNOS 
recently completed a cooperative agreement to develop a prototype for 
sl.l.rve;illance of transplant-transmitted diseases, the TTSN. Progress. made 
by government and industry has created valuable momentum toward a 
lasting public-private partnership in this area. However, although current 
initiativesfor blood, organ, and tissue safety,such as HHS partnerships with 
AABB and UNOS, represent a potential to fill gaps for blood, organs, and 
some HCT/Ps, resources are lacking for system maintenance and expansion. 

7.5 Conclusions 

Blood products, organs, and HCT/Ps are obtained and managed by 
independent local blood collectors, organ procurement organizations, and 
tissue establishments. Federal oversight includes monitoring through facility 
inspections or accreditation, e.g~, by FDA, CMS or CMS granted deemed 
status by an accrediting organization. Industry generally supports safety 
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efforts, but encourages the Federal government to minimize requirements to 
reduce burden and duplication of efforts. Thus, voluntary reporting of AE 
would be more palatable but may hinder implementation of biovigilance 
without adequate enforcement. 

A uniform biovigilance system may not be possible in the US, given 
differences in oversight and regulation of these different products, but these 
differences should not be an obstacle to a common coordinated national 
program. Therefore, a concerted effort is needed for coordination among 
PHS agencies in the federal government and organizations in the private 
sector to assure safe and available transfusion and transplantation. Systems 
need to avoid overlap in order to minimize reporting burden. However, 
mandatory regulatory components alone will not be sufficient, as da.ta cannot 
be shared from these sources, emphasizing the need for voluntary non-· 
regulatory components in parallel. Uncoordinated efforts without a clear 
governance plan may be the greatest threat to patient safety related to 
biovigilance, as progress may cease. Importantly, systems need to be aligned 
with FDA, HRSA, and CMS reporting requirements and AHRQ-mandated 
PSO data elements to minimize data reporting burden; public health 
surveillance should be coordinated with CDC; research priorities should be 
coordinated with NIH. 

A comprehensive biovigilance program should bridge both regulatory and 
organizational gaps to meet public health needs. The first step is to develop a 
new HHS action plan that includes blood, HCT/Ps, and organs. The absence 
of a road map for HHS is a notable deficiency, and stalls momentum for its 
agencies (i.e., AHl,lQ, CDC, CMS, FDA, HRSA, and NIH) to·develop their own 
strategic plans. Regular assessment and evaluation of current measures is 
needed to determine risks to patient safety. Disease transmission and other 
adverse events associated with t~ansfusion and transplantation constitute 
risks that are evident but unevenly quantified, depending on the biologic. J 

Although patient safety is paramount, the need to assess availability also 
needs to be taken into consideration. 

Mter a strategic plan for biovigilance is developed, to assure the appropriate 
scope, participation, and a common architecture,details can be finalized on 
the resources and partners needed to accomplish the task. Well-defined 
transparent governance of a private/public partnership for biovigilance is in 
the best interest of the American people. 
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7.6 Recommendations 

Given these policy challenges; the PHS Biovigilance task group developed 
the following recommendations: 

1. 	 We recommend government resource support for a national 
biovigilance program to monitor and enhance safety of blood, organs, 
and HCT/Ps. 

2. 	 We recommend integration of systems within the government and 
those within the private sector, involving blood, organs, and HCT/Ps, 
including all related voluntary and mandatory adverse event reporting 
systems. 

3. 	 We recommend steps to enhance mechanisms for surveillance, 
including sentinel reporting and investigation, and comprehensive 
surveillance that features benchmarking. 

4. 	 We recommend developing an HHS action plan to support the above 
three recommendations. 

END OF REPORT TEXT 
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8.0 APPENDICES 

APPENDIX 1: Blood Action Plan 

ACCOMPLISHMENTS TO DATE 

• 	 Team Biologics - Insuring Compliance of Plasma Fractionators, 10/97 
• 	 FDA Response to Emergencies and Class I Recalls, 10/7/97 
• 	 Workshop: Potency and Dosage of Von Willebrand Factor Concentrates, 

9/26/97 
• 	 Workshop: The Biologics License Application (BLA) for Blood Products 

and Reporting Changes to an Approved Application, 12/2/97 
• 	 Workshop: Current Topic in Immunohematologic Testing, 12/10/97 

• 	 Draft Guidance for Industry: In the Manufacture and Clinical Evaluation 
of In Vitro Tests to Detect Nucleic Acid Sequences of Human 
Immunodeficiency Virus Type 1, 7/10/98 

• 	 Draft Guidance for Industry: Current Good Manufacturing Practices for 
Blood and Blood Components: (1) Quarantine and Disposition of units 
from Prior Collections from Donors with Repeatedly Reactive Screening 
Tests for Antibody to Hepatitis C Virus (anti - HCV); (2) Supplemental 
Testing, and the Notification of Consignees and Blood Recipients of Donor 
Test Results for Anti-HCV, 9/23/98 

• 	 Draft Document: United States Industry Consensus Standard for the 
Uniform Labeling of Blood and Blood Components using ISBT 128, 
11127/98 

• 	 Draft Guidance for Industry: Gamma Irradiation of Blood and Blood 
Components: A pilot Program for Licensing, 12/8/98 

• 	 Workshop: Nucleic Acid Testing for HCV and other Viruses in Blood 
Donors, 9/16/98 

• 	 Workshop: Evaluation ofIn Vivo Efficacy of Platelet Transfusion Products 
and Platelet Substitutes, 9/28/98 

• 	 Workshop: Blood Donor Suitability, 11123/98 
• 	 Workshop: Pilot Program for Streamlining the Licensure of Blood and 

Blood Components. 2 Topics: Gamma Irradiation/RBC Immunization, 
12/9/98 
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• 	 Guidance for Industry: For the Submission of Chemistry, Manufacturing 
and Controls (CMC) and Establishment Description Information for 
Human Plasma-Derived Biological Products, Animal Plasma or Serum
Derived PrQducts, 2/17/99 

• 	 Guidance for Industry: Content and Format of Chemistry, Manufacturing 
and Controls (CMC) Information and Establishment Description 
Information for a Biological In Vitro Diagnostic Product, 3/8/99 

• 	 Guidance for Industry: For the Submission of Chemistry, Manufacturing 
and Controls (CMC) Establishment Description Information for Human 
Blood and Blood Components Intended for Transfusion or for Further 
Manufacture and for the Completion of the FDA From 356h, 5/10/99 

• 	 Direct Final Rule and Companion Proposed Rule: Revisions or 
Requirements Applicable to Albumin (Human), Plasma Protein Fraction 
(Human), and Immune Globulin (Human), 5/14/99 

• 	 Draft Guidance for Industry: Current Good Manufacturing Practices for 
Blood and Blood Components: (1) Quarantine and Disposition of Prior 
Collections from donors with Repeatedly Reactive Screening Tests for 
Hepatitis C Virus; (2) Supplemental Testing, and the Notification of 
Consignees and Transfusion Recipients of Donor Test Results for Antibody 
to HCV (Anti-HCV), 6/17/99 [Replaces 9/23/99 Guidance] 

• 	 Guid~nce for Industry: Platelet Testing and Evaluation of Platelet 
Substitute Products. 5/20/99 

• 	 Guidance for Industry: Efficacy Studies to Support Marketing of Fibrin 
Sealant Products Manufactured for Commercial Use, 5/20/99 

• 	 Draft GuidancelImplementation for Industry: Revised Precautionary 
Measures to Reduce the Possible Risk of Transmission of Creutzfeld
Jakob Disease (CJD) and new variant Creutzfeld-Jakob Disease (nvCJD) 
by Blood and Blood Products, 8/99 [Final Guidance 11123/99] 

• 	 Direct Final Rule and Companion Proposed Rule: Revisions to the 
Requirements Applicable to Blood, Blood Components and Source Plasma, 
8/19/99 

• 	 Proposed Rule: Requirements for Testing Human Blood Donors of 
Evidence of Infection Due to Communicable Disease Agents, 8/19/99 

• 	 -Proposed Rule: General Requirements for Blood, Blood Components and 
Blood Derivatives; Notification of Deferred Donors, 8/19/99 

• 	 Advanced Notice of Proposed Rulemaking: Plasma Derivatives and Other 
Blood-Derived Products; Requirements for Tracking and Notification, 
8/19/99 

• 	 Draft Guidance for Industry: Application of Current Statutory Authority 
to Nucleic Acid Testing of Pooled Plasma, 11126/99 

• 	 Da~abase for Emerging Infectious Diseases, 4/99 
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• 	 Workshop: Potential Transfusion Transmission of Tick Borne Agents, 
1114-15/99 

• 	 Workshop: Blood Donor Suitability Workshop: Donor History of Hepatitis, 
7/21199 

• 	 Workshop: International Workshop on Clearance ofTSE Agents from 
Blood Products and Implanted Tissues, 9/13-14/99 

• 	 Workshop: Bacterial Contamination of Platelets, 9/24/99 
• 	 Workshop: Criteria for Safety and Efficacy Evaluation of Oxygen 

Therapeutics as Red Cell Substitutes, 9/27-28/99 
• 	 Workshop: Plasticizers: Scientific Issues in Blood Collection, Storage and 

Transfusion, 10/18/99 . 
• 	 Workshop: Standards for Inactivation and Clearance ofInfectious Agents 

in the Manufacture of Plasma Derivatives from Non-Human Source 
Materials' for Human Injectable Use, 10/25/99 ' 

• 	. Open Public Meeting: Public Comment during the Comment Period of 4 
recently Published Documents. ANPR-Tracking and Notification/DFR
Requirements for BloodlPR-Donor Notification/PR-Testing, 11122/99 

• 	 Workshop: Blood Donor Suitability, 12/9/99 
• 	 Workshop: Universal Leukoreduction, 12/10/99 
• 	 Workshop: NAT Implementation, 12/14/99 

• 	 Draft Guidance to Industry: Changes to an Approves Application: 
Biological Products: Human Blood and Blood Components Intended for 
Transfusion or for Further Manufacture 113/00 

• 	 Revision of Requirements Applicable to Albumin (Human), Plasma 
Protein Fraction (Human), and Immune Globulin (Human); Confirmation 
in Part and Technical Amendment; Final Rule ... 3/14/00 

• 	 Final Guidance for Industry: Pilot Program: Gamma Irradiation, 3/15/00 
• 	 Final Guidance for Industry: Recognition and Use of a Standard for the 

Labeli~g of Blood and Blood Components, 6/6/00 
• 	 Draft Guidance: Pilot Program: CBER Pilot Licensing Program for 

Immunization of Source Plasma Donors with Immunogen Red Blood Cells 
Obtained from an Outside Supplier, (July 18, 2000) 

• 	 Revision or Requirements Applicable to Albumin (Human), Plasma 
Protein Fraction (Human), and Immune Globulin (Human), (August 28, 
2000) 

• 	 Reporting Biological Product Deviations in Manufacturing, (November 7, 
2000) 

• 	 Proposed Rule: Current Good Manufacturing Practices for Blood and 
Blood Components: Notification of Consignees and Transfusion Recipients 
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Receiving .Blood and Blood Components at Increased Risks of 

Transmitting HCV Infection (Lookback), (November 16, 2000) 


• 	 Draft Guidance: Variances for Blood Collection from Individuals with 
Hereditary Hemochromatosis, December 20, 2000) 

• 	 Workshop: Donor Incentives, (February 28,2000) , 
• 	 Workshop: CDC-PublicMeeting on Donor Suitability Standards (June 26

27,2000) 
• 	 Workshop: Donor Recruitment Practices, (July 6-7, 2000) 
• 	 Workshop: TSE Diagnostics, (September 21-23,2000) 
• 	 Workshop: Streamlining the Blood Donor Questionnaire, (September 29, 

2000) 

• 	 Revisions to the Requirements Applicable to Blood, Blood Components, 
and Source Plasma; Conformation in Part and Technical Amendment, 
(January 10, 2001) 

• 	 Donor Incentives (Draft Compliance Policy Guide), (January 16,2001) 
.'. Pre-Storage Leukocyte Reduction of Blood and Blood Components - Draft 

. Revised Guidance, (January 23, 2001 
• 	 Final Rule: Requirements for Testing Human Biood Donors for Evidence 

ofInfection Due to Communicable Disease Agents, (June 11, 2001) 
• 	 Final Rule: General Requirements for Blood, Blood Components and Blood 

Derivatives; Notification of Deferred Donors, (June 11,2001) 
• 	 Reporting Form and Database for Reporting Biological Product Deviation 

in Manufacturing (June 18, 2001) 
• 	 Final Guidance: Pilot Program: CBER Pilot Licensing Program for 

Immunization of Source Plasma Donors with Immunogen Red Blood Cell 
Obtained from an Outside Supplier, (July 11, 2001) 

• 	 Revisions to the Requirements Applicable to Blood, Blood Components, 
and Source Plasma, (August 6,2001) 

• 	 Draft Guidance to Industry: Reporting Biological Product Deviation in 
Manufacturing (2 Guidance Documents), (August 11, 2001) 

• 	 Final Guidance: Variances for Blood Collection from Individuals with 
Hereditary Hemochromatosis, (August 22,2001) 

• 	 Draft Guidance: Streamlining the Donor Interview Process: 
Recommendations for Self-Administered Questionnaires, (April 19, 2002) 

• 	 Final CPG: Donor Incentives, (May 17, 2002) 
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• 	 Final Guidance: Streamlining the Donor Interview Process: 
Recommendation$ for Self-Administered Questionnaires, (July 7, 2003) 

• 	 Proposed Rule: Revisions'to Labeling and Storage Requirements for Blood 
and Blood Components, Including Source Plasma, (July 29,2003) 

• 	 Final Gu:idance: Notifying FDA of Fatalities Related to Blood Collection or 
Transfusion, (September 22, 2003) 

• 	 Final Guidance: An Acceptable Circular ofInformation for the Use of 
Human Blood and Blood Components (December 9,2003) 

• 	 Proposed Rule: Revisions to Labeling and Storage Requirements for Blood 
and Blood Components, Including Source Plasma (July 30, 2003) 

• 	 Final Guidance: Use of Nucleic Acid Tests on Pooled and Individual 
Samples form Donors of Whole Blood and Blood Components (including 
Source Plasma and Source Leukocytes) to Adequately and Appropriately 
Reduce the Risk of Transmission of HIV-I and HCV, (October 21,2004) 

• 	 Workshop on Plasma Standards (August 31,2004) . 
• 	 Workshop on Use of Radiolabled Platelets for Assessment of In Vivo 

Viability of Platelet Products (May 3, 2004) 

• 	 Final Guidance: Assessing Donor Suitability and Blood and Blood Product 
Safety in Cases of Known or Suspected West Nile Virus Infection (June 
23,2005) 

• 	 Draft Guidance: Nucleic Acid Testing (NAT) for Human Immunodeficiency 
Virus Type 1 (HIV-l) and Hepatitis C Virus (HCV): Testing, Product 
Disposition, and Donor Deferral and Reentry (July 19, 2005) 

• 	 Workshop on Biological Therapeutics for Rare Plasma Protein Disorders 
(June 13, 2005) . 

• 	 Workshop on Leukocyte Reduction of Blood and Blood Components (July 
20, 2005) 

• 	 . Final Guidance: Gamma Irradiation of Blood and Blood Components: A 
Pilot Program for Licensing; Withdrawal of Guidance-(AprillO, 2006) 

• 	 Draft Guidance: Pilot Program for Immunization of Source Plasma Donors 
Using Immunogen Red Blood Cells Obtained from an Outside Supplier; 
Withdrawal of Guidance (April 11, 2006) 

• 	 Draft Guidance" Amendment (Donor Deferral for Transfusion in France 
Since 1980) to "Guidance for Industry: Revised Preventive Measures to 
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Reduce the Possible Risk of Transmission of Creutzfeldt-Jakob Disease 
(CLD) and Variant Creutzfeldt-Jakob Disease (vCJD) by Blood and Blood 
Products" (August 8, 2006) 	 . 

• 	 Final Guidance: Irriplementing a Collection Program for Source Plasma 
Containing Disease-Associated and Other Immunoglobulin (IgG) 
Antibodies (August 8, 2006) 

• 	 Final Guidance: Recognition and Use of a Standard for Uniform Blood and 
Blood Component Container Labels (September 22, 2006) 

• 	 Final Guidance: Biological Product Deviation Reporting for Blood and 
Plasma Establishments (October 18, 2006) 

• 	 Final Guidance: Implementation of Acceptable Full-Length Donor History 
Questionnaire and Accompanying Materials for Use in Screening Donors 
of Blood and Blood Components (October 27, 2006) 

• 	 Workshop on Behavior-Based Donor Deferrals in the NAT Era (March 8, 
2006) 

• 	 Workshop on Testing for Malarial Infections in Blood Donors (July 12, 
2006) 

• 	 Final Guidance: Informed Consent Recommendations for Source Plasma 
Donors Participating in Plasmapheresis and Immunization Programs, 
(June 20, 2007) 

• 	 Final Guidance: "Lookback" for Hepatitis C Virus (HCV): Product 
Quarantine, Consignee Notification, Further Testing, Product Disposition, 
and Notification of Transfusion Recipients Based on Donor Test Results 
Indicating Infection with HCV, (August 24, 2007) 

• 	 Final Guidance: Adequate and Appropriate Donor Screening Tests for 
Hepatitis B; Hepatitis B Surface Antigel) (HBsAg) Assays Used to Test 
Donors of Whole Blood and Blooq. Components, Including Source Plasma 
and Source Leukocytes (November 21,2007) 

• 	 Final Guidance: For Industry and FDA Review Staff; Collection of 
Platelets by Automated Metho,ds (December 17, 2007) 

• 	 Final Rule: Current Good Manufacturing Practice for Blood and Blood 
Components; Notification of Consignees and Transfusion Recipients 
Receiving Blood and Blood Components at Increased Risk of Transmitting 
Hepatitis C Virus Inf~ction (July 24, 2007) 

• 	 Direct Final Rule: Revisions to Requirements Applicable to Blood, Blood 
Components and Source Plasma (August 15, 2007) 

• 	 Proposed Rule: Requirements for Human Blood,and Blood Components 
Intended for Transfusion or for Further Manufacturing Use (November 8, 
2007) 

• 	 Workshop on Licensure of Apheresis Blood Products (August 15, 2007) 

74 




• Final Guidance: For Industry and FDA Review Staff: Collection of 
Platelets by Automated Methods (December 17, 2007) 

• Draft Guidance: Use of Nucleic Acid Tests to Reduce the Risk of 
Transmission of West Nile Virus .from Donors of Whole Blood and Blood 
Components Intended for Transfusion and Donors of Human Cells, 
Tissues, and Cellular and Tissue-Based Products (HCT/Ps), (April 25, 
2008) 

• Draft Guidance: Requalification Method for Reentry of Blood Donors 
Deferred Because of Reactive Test Results for Antibody to Hepatitis B 
Core Antigen (Anti-HBc), (May 20,2008) 

• Draft Guidance: Nucleic Acid Testing (NAT) to Reduce the Possible Risk 
ofParvovirus B19 Transmission by Plasma-Derived Products, (July 30, 
2008) 

• Workshop to Consider Approaches to Reduce the Risk of Transfusion
Transmitted Babesiosis in the United States (September 12, 2008) 
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APPENDIX 2: Office of the Secretary's Office of Public Health and Science 
Draft Strategic Plan . 
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is£;i8lhY,,lu eW:~¥2U~f§, tlr~Q.~i(';fIrJ)·U; .. tJ1liI. ~~l:c:u~(O'l['l:r'i;)'$~,t41~Qutt():~l~a;t!£1 
~g1:t't~'t~~fc' P:hw>{Pl~;. ''Dlris PIlXU:C\\($1l ~aJ;;'le'~l?H~ 1:(£ b~l'rt: :S:~fth~;'!,~ar~llft"liti;lJ.S. 
Jil¢.Ii'~tl.l1:~n:tQf'HenW:l. IlrttCa;)1'matl 'S,et'Micelli ~~" 

'llUs l>1W1:4!,ljti~lZa~the ~Glf!)fl. the· 'Jf!ii!ilfii:1.kt:ttldJ~1Ye 'WaJ:JJ(d'S ·.o;lH}:J?;t:rS :tl:tat tiq'pjt!Otl me; 
a.t:~e;ttltftlt Q:f::tht:ee,l;)}vetlli'c'fi~~ON~';G:()d.lY,; . 

., ~l'mtQttiQn: fE~ife:v;el'(tdi$e~¢ l,fJif44Jl't:pr~we lI:te: [be~l~,p:tiatOCiw:Ctlmls M$1C~~l't~g}.S;;. 
fIIJ;)l'?prtff.l/Jl'ffs' "" :~llt~¢;and... ultitnttUUy·e1!fminam healtl!t dispm;itie&~and;>I . ' 
JIll J;?Nlili,,(;,r:;lt{t:i:tl..n,.jjjmt{(..~~.,;.;~Qt~cff"Cd''1N'e,.l'iuat'amaDle. m'iiloon:§:i&tettt; :puHlie: 

heruro1l' is>ysfL~,, 

As; ~,~!U'Xl~~ fPr lUW~ QP:Kl{St n~~tii!}$.n1'i1ff':lan,is ~e~ifie,~ttg1t i{Om wciiliftl,'tlie:.tllJ;5X.'e 
~);!;p~$l'V:e~arf¥ ~lhC'~ . .'tlil's,iram::ew9r~al$<tlr.e:m~mff sutfT~i~,¥'br()1;td 
tllitt~1,1tQ~s,ttn<t ~ti'VJ,t!\\S~f'$t;t; ~:a;$, !iit;;{!fle~\\bw,inA w'.!:ll1J:tm,tt't~ ;W1X~¢i" 

"Jllj'$:Pla:rt ~l$l1tpt1::f9iikl:es,~ leadembip. m.anager$' lXU~ staft:, 9~4itv\sJg1'lSI1itl.~~,M:fl 
~e1Cmn:stvefp.tiQ~uc1i!'e&~Q{>nm..:lunft$li PJil.t·rld~ HEl~h!,~illlm,[Qn: sxm;tm1tt!t;(i)fq 

~ '~wp,~; 
"W:1'tattWed(}~ann. 
-WiEW It's .iJ::m;l,)~tt:t. 

Ai$,}\:&>l'alant Se~~f&1l~1th;, I\buli\:li&reth!1f;th!»JO.PI'fS';a~l'fX.te~'P;Plu:rt wi1lfost~ 
~~tt:i:Utli¢anQn:.wEll. illj'ttmft"tl.t¢,sl:U£rM. wftlu.:$., iMd. WIll: ·lfhfine:ann di:re:C:t,ooX1.a:boratL"le 
,itCtivitiies'b.ctw~lJl ~i':m::S1Wn1t(t:.eSft ''Ilr~tw~f\Qlr~''ad, 9t~,~f~~(U{ti).:t:t.b:~jt'))~v:~rM'f!.!lltg' 
l3:~lt.b:,attdlH,ml'UW :S'*,llNi¢~{!lliH~~ ,anO:b.:etw~:OF_ Mar 'ext~aI. ~duJ:.Y$ ';Y¢11h::l\, ~i.il'k:e jJtL 
tb.e~IftL'thof~J;;tru;ton. This,)JJlrul:ls 'tl"frame'W{;Ir'k't~t;:mil1n~~ 9~p;,a~;~etf1jfqJ;1:v"e., 
l'lr..actl~l:" ;M<,lin~iy~/pn1:~tn$tfi. imli?tfXy~,e:d,~m&lh.J;b;~.ft~.a:11:h 6~lJ:lmQn. ':Ole) 
'~tJ:~~gi~l?_, ~i.Tl f:ttilJ;t$:(jo~~rslatf.. il,f!l[q..rlt:a!ii fiifj;.'i'w'hitflr J!if4(/.l'tPi!Ytp.iiojjJ,le;,lPt.~, '/;JT11:eti1;tif1,y 
¢ii!!mfftiJ£!Apt:ilJf3,e.cf/fAJe.. <rIJJ!ei:ent' 7!tmZ 'C.o:oritttrateil';J}t1.b.tt?); nua1*S)R'ltKJ:m6, 
$.ijitiflclXU~ol\:1s~1rt9';r, . 
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Bl(j)t}d ~f~y'an'4~Y 

~ille{Pro;glfat:rl,.~{[e; 

'd.ftfC:~j ;~eJ1t1 .~ 
--------~~------------~--------------------_4

();£trcc' :t4lFA 

;Q:hfit.fe;nffi~m:ehIn~ty Olil 

;~~~ .~ 

01W~~ onY,{)n1OO!'s:M:~alth Q:WR 

~ .. a j'l.';s;Ul~i.Whm:alll_UblIi£ttm:al:1y~uts!tmrpss::aRfl~11ftn~~.(~~hJrs: '¥a~<%ifi~, 
or s"e61alp()pulati'On~)"IDPR"regorcHnaeeswith:;thewelev:antop~rati 

~itm.s »m~1'~i:!::areli(1;ii.'IDd i)~j:mi~'&;1':e:1t:tt~(tl'~llh~iisitu"tj "l'lli~~(}{[~h:~ 
fWMf;},~!tf@t:taeN~llj 

.betm:~eo:f_litIltlle§~~awor~&unneC1ess1til¥ dut;11ibati§)Jl:nf'e'lfo!i:;; 
lit ul~i;fmpuid'jJ$'thtliiltelpgmIsu~i1mt,th~1iU:&11'Qjf_i~J3~\~Qlls'is~'~mtr8fe 

ilifbnttuttOtl,;.anu:. 
:ilrh\.jl~4n'!liti,;~ams '&lit, nctj}vltlesttbtotl_telifrul<i~f)nt1te;\¥eattJ:k<1t'1mti~led:gl§~and. 

.e:qrertl'i},?fn. ,~_';w€;'ratil1~qi~~~§j-
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Th~O"PBS"S,~~Ui~~a1fiD:nJn JS1~1¢lt, h~lthype<lple' 11veJnheaIth~tC"ommunitIes" susmined 
llf ofleetNtt; :eft1:d~nt:au« e«(jxffiJJ't~41Jllb.l~;h:~lth .$t~w~ . 

, 
• HOttoritlm !pt1bHe{${)·tru~t:~d~QlltUt~nl~ 


:« ll'(jsl!~f(j}r~U~ag\lt{;):s Met: tU'¢puoUGlb:ealtll pll<'1fessi'on(~ jand~ 

tit :l&~c()_~e ~\?it1~lY~lJ~~.Olit:i;,pllapJm ,fit,fQ~If:-rg stafF: . 


IntlirJ}1"Pt, 

.~her~:t~ th~h'fg'b~~~ht~l ~T'il:nd~s). 

•• l!1l~111i~ lIl1uQ'4l!ws,mi ~l~.~s'~Ji~~~~;;:J.~~t~ta1l4.c~JlT;t:~)iJllS~bfiiJ* 

• .Ms'i.mdlIiem~n: l'esea:r0h~rrFQrm~ t~ s~ltJlgl%O!wXl~i'~g,. 
""R~~:etIh't~:pfl~aCiY'lmtd smet¥"alIJiumafi latlroi,~~"is :P'lb.famnllt1t., 

~¢rt!fl(f1jf!J~i 
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Dmftjtootsgm..Flan, 

OITaOlfillil<ufljIbDiI.lfjmij.Sull$jllJtOmS:l 


2m08.;.;'Ql~ 

~. '$*itftlh~;rl:!\i~$<T£'QPHB' .dt'Wel!att.Y~nd~~~JUn fi.tl11ml#11en:t1;; 
.~aluethe;dlv.us:i~\~f:9ur )r~tf~Hll'.Ul4 eh;§l17~~~ji.¥t12$'~'!fg1!t 'b1'4U'(~retl'@~i~ ;t'fj:.~, 

'¢tht:tt«l~l~)~et:j '~f1lndJmmQ;~~Qllii~$.msi mId.. . 
.~ Bel'.cwe ~t~l,~~tl~ggi§J:r()~lflrfi~IJHl:lIIDl ~'Vml~Sirn:l~ttk1?:Alm~yon:, 

Lil4tlf&MhtpfJ!1it().~gh 'fib.l#ilh:oralilon 

• 'C!orftmft to;::dis~~~~eN!Qtl.im4 J:r~L~ p:t;{(t~():rJ;;; 

.. :Ff~lte:'\tetmrt.coll!o.offalli11illmtl' eo{U1mmlb~ol1;blifirls. ef£ectLvl:J, ~flletel1~) .resj?tmsive., .and 


fsustafnabP~F!lQ'v :6.~~1m~st~; and,· 

.. :Fd~t iiWLit ~n1alltel,€}Vilmtl?'a1itllf~!; and~tak~ho14!~.s Jin p,r~~JU Qpel;~tiOlP? 


79 




'IM;·:Otu~'~}fPu'MfcBeal'rltatt:£f8cienceW;1l11(lSed:hiRSffategrtc,larrn§a:nram~wo~ 
i~~~lun;: tJ, JdJi1JJ?'J!t!.QJlff?: li)1J?,inPmt:l:1:lilJ! f;J}'fflrJ:fflJ1JttfJ~t 
t1[~i i~f!at(41$t 41l4)f;J(:!<1:dJiltf[(lifJl£1I1lliflc#f:!uiifft iiJ!£il¢1$;, TlJfiSMQxti'S'the: 

. , 

tat.refn~milH'(}r:Gm'leiitm:({i1fUM¢:OlPRa a:¢tlvl,ties. 'l\'lle;1V:~esia1tdi fluisiOilstatement 
Q§I6U&h itt\~;QI~~t:ifAtt ;y)t·~;('X~;aQtLYitb.;tllw~dli~1ii<>~Q~~nt Q~tb;~.''Vit$i1U'h~'Il1at):t~~ 1i:e 
jb:{1owing'tlti11~e;pl'a .tiril,a.. aSfi~faan1?j1mt'tv~ ,aruf:~tra~"S' ltte tlt~ tif~tlrt)tI$ t(l~$;}lWh;~he 
;Vit~Q:t1. Otfettnenm f<mr)ears, ·:OPlm' 'lef.!a~rs:liil>:wl11 cOllceritrate r:esuurces:;and 
m:Q,llEl!e:w.¢nt:~Kff211tsl~11 ~bi~itn~~ ~il~{ 

• 	 f!!tf!)~ t: Pi!«Y!eF1Uif/tftM.t!;IJfftl:4:rn1Jf1!f),Yt!:Iltn h<t'C#ltlt'rd'f;1~'I~Viiillftgl$ :i:I/nii' ~Qf1J'fJ.7i/'fJjJ~' 
(A;t;fgt1irterti(;t;:HH~ ~tl_gic :lftan;:O&jecti~e2i.:3}5 . 

:« 	 filfiifl'l;< Jlet!luei'!; anti ulf{!lirratf2ljt~ .elimf)n;atefre:alil/J £.lisp;apttles. 

fAiU~~uJ:_J a~gw;J?lantQbj~v~i:"4f!)' " 


.. 	 (jfQdlth jp:it(l!11fl~'e t~ft~?i:liiV41 "N~if1~1Jf1.bt~ ,~i<%(l1Ji!ti$_pfllli1i(]ll~tlttlJ: $y~t:gm~, 

i;Ali~lmBRS ~ttat~:~O~dl1;f:J?" ., 


jAs~(lJQx~~lil;w~i~g:b~llte ltbr~~\!t~l~, ~~' i;v~m'lirl~~~~~ 

~ 	 '§Jbjat!f.'t!iif!f) /J:it~.hrJp~1ftul1l!e:.:lJfJf.liJ.l:t::11fiJll:(cJf;~t tlJft lYlr:.fJ,lt·$:f«t~ 'nl;ttfiJlttaJ) (Jn8t!kf'Jt(!Jfl~41:i()Mt 
(etf?~tJY,' . 

., ,rJJ1.!'lZelJrtft }J,' r::;<JftfJ:tJ/lrmtc:4:~8t1'?JitlZgtlJJtltlyl' 

·~7;t~~J/!;Vf3r::;*,~r!>1fJl!Jte,~!£itl'ye:]il(!liflJJJJ!$/gtpS1i 


1li~e:an4 


1lJ' If.'efIddJl:rd/li{fL l ~Y'7J:t;ltJafw~.s~q{fJll{Q (JJL4J!?etl/,l{fffffil: 'h,~(JJll:1 

fntttctt!lif!l{$; 


J1~U~~~~'S1mti.gt$;g$,S~~(:)t1 ;wttb~~hg{fslh14.1li~~1L~lrl~~ttv~fum1\~~~n;~*~, 
,l:l,\{tLoliS' ,aflin),will M~tQ!l1arltlfd"ill ftt~ftltUfettt:Ulti:ttrn.t.~l!'l!'eamtliilvl'&ltm. 'TJIe\ t~~.g~s 
wm. v:c ificJiie:veti thr~g.hf:tnpl:em;~Ql19r'tllli~xgll'¢lt ~trat(\fges!.whleh t(yl[(l~, 

~ • 	 0: . -. 

.. '11::, lJ, 

'Flam01tJMl.tve ;k,3;~Pi'curui.te .ml1 'QllcJ'Jlira~1ll~~ldNeLhe:a'lUvc~ ln~ln.a.tng;lllQllt'llIeafth~ 
.~ :anti r<lc()v¢l\M. 
'lttd.vo j~4; .Aadress'W:emtetis." Stoonitll1l.,an:l3;abiUli'es :of'xmlhcrab'lc IH:u:nilaiions, 

'l:m!S, gti'titegiC;;:Blau:OQje¢fiv~4~ A4\lJt1§(}\~~1¢1l~'t'r~ ~9ii1!ntediC:~f rt}seliil'cl1dU1a:&ve1!);l?m~t:::re1a:feit n6He:alffi., 
ftli(l:Jl,!fM~~~W~~; 
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B);!1't Sirate;grCi BIIB 

OrXhe10ffleeiol!Ptih!lc:HeltIth4mdt&cfen.ce;tO"_l 

.................~. .Am. 'IYlQI~~{);t2 .. 


rJ.Qj(U5ti¥e A: jA~~!lu11(~~h~rutb;J911~y tltt:bt}l~&a'l?.' ~ta,t~iJll~Q!lal), ~rr~ i!1J~amti9!la\t;;t~y~r$· 

~ft'~t~gy'l J\.I:fueaa'th~~e:vel@~tfrent:anaQvmiWtt~Frealthy~¢qj)le~Ul'€)i ilbtLl;hc, 
1r:nt1t1l1\ . . 

S'~~~ L~S'~~t~.:eliHS;f:41l>to.ltm~,e1t~aitb:ptli1~s'tlta1!fe:ault~junm.n~a 
v~~nancies.~.aa~1es~entf~~m;\~~,!!ud :t:b~i~m1§$t0J1:~f"j)~~lIajlj{y1:t~l1'df~ 
dl·s.§~~~~ ~lWllll~t?i1t~ :anjJ irtt.Jl_~tdjJtml1Jlll~jeS,<jn~ l111~~ma~l:lltgtL ~·ittn.Ill 
i>lanningia.ml{0'tl1er:1?rwe:fitft{;)h~rutb~mS'mMees~1:1fi.¢ltra_:etlupfifiuft ,and; s~~in1! 
's:i.¥)}},lmft: SdfN'ices. 

n~;oot1Vle13: .!li01liill:"'lii<ll'tcCstrat~~~1:y 

:i'tmi:""ow 1··1:)· 'l;,;t::1Xl"''''''''1i1+'kat ./~flili'o£h~. ;:t", •.CI;.t1f' .i1JiS. Aif;ri''''s;4-''k~{Rl'~'~~1he''':t: 't'R'Aer:tit 0"'.'X;;~l'(d~l''~" .•"¥~,,, . ,).,he 11 """~. ,l'n ..fly .~N !:fpn~lt,!b.' J".",.\ih"""",,,,,.M,I1 j)<'..' ""''''1M' .•"., ).l'<Q", .1:)'" ~rn~;r 

1l1>J;;,up"lQ-,ua't0>e1lelia"e, e:widenc,~Qfltre.(,'t1?1Xr"V~VlonitirQrm~n~~1h,@lh~vi<ltl~1~ ~re 
~1;~Wet~t~f!'iilult~lth$o~:na~X?r$. 

1.B,,~!Max;l!tnize )tlieJiltlml?,erQ:fAtnt;d~m.lwfi9 ,~:w~irm~hqa\t;fn>~t{iW$ 
1:arg~e,,1 m~LaWf.W:~USl'$.$' ·~.1;~t.iJl1:~ ~grnlt.atg'lJ;R.-

.Stmte_I.B..~1: '1ilmpnasIz.etef:1:ecthve'l:y'withfMem$, JaOdlooalsta:1rebohitet£the 
~~n&:11r:~~§~~9bm1~'n~(i~,:iu ~M~lu'J;t1rlftQn iPlw~t~liJ:.~lh?:ijyi1iQgJi$¥m~,: 
(tllYlitnmni~iltf¥:astme:t~,'aIia: ttllltnl'i1)n plibgffmns, :Mtlt~ jlicrlift tt'l'tfetiwe: :cbi[,6l!Qun 
;Cj})~i~\ 

:ih'at~gy'a,B,~'l' Ait\f'anc~: ,\an'~llNt~tliati:Ol'lpmV'e \iimtli:~itt:¥ta~ .WGAgn 
;J?l'i;)Mfsfunof';~td~l1ce:~1? . ¢~l~n;Pt,t@ml~ll~d.t1l;~);r,,\, 

:ltr{l£~s:J·I.C,~U~~tl1fJ;;H~Jlt_ Pt!.IJJ!fh~l CtihSJ!lltttffffftftrnmk.e Am~<Iat1$healltln'rJJ:~' 
lettOOlifa~n~,;.u8~ ;6fJJJ!enifl'f] pe:oplleJ.fJtttl{ab~eett¥eS ut·nat1'01'l'U'ls·s:tate. anull:tcalllevels • 

.Sttat~g¥'1:Q,2;; l?a:ttnerw;ltlt::iil.lfi'Orml']lliliIllliettlth~jWidoJis al1~hi:tJ1eaI~al

'asS<(;lQl~i::QIl1t to~~,~~p.ufi&Qlkeallb.~d'f!~{~ce:~$§IU~$.. :<4i~~atel 
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l!l!R:llra~~Plltn, 
or:mtiml'fieegfPuJ):nc:llfmmana:N~nJbl(OPHS!) 

l:(108,~f)lZ: 

lintb~Q:tl;t!ttl!~"ntttiati:~Jm~ pmo'Rti.ea. eQ;I~\'~111\gyie.till:lpr~:gram~Itr>0t1~ 
TtHnft&ifi2rexite ,oSi,£i~e:itftpact ofLtn~,rtatf~~sn.em.t&. 

~t,¢g1'1Xl~{31li 'in):QU!$a ~~t~,,~;1i¢'dl1ab~1lt\t0)1S't'·4fw~~~'U;lj'i~':1~d~kl'ff~ns, 
'~.Qtltm:N..relared$tigJ;na;!an't&r€Cbehavi'Ots ICY B'1!iWll~libJi ~fr~·~elltt<Ift 
~t1blff~," ". 

bofeolii;v~ .n;~uiOC~ ~~lN!tR<iir :S~~I)~:lras~ 

~tt'l:tt~ [ .ft),r: liseadihto/:deyeIo:ptft~i1t. ptOtft~1iibli" mld~a1ult:tlQtl!;tlfe,~£lm\~lU~ 
p.~_pi£rJ,¥;Iti.1!if6.(:tu.l~lnes·!~t;t\~~ati~llltQhell'l\r!t~~m'l~ru.iht~~~~px:o~ri~ 
]fil.V~lS 'QfP1\l(~1~1ia:cti:.r:ttrthat1eatt !to·g(ft:tCi.'Jltlltlth:, 

$~~t~~~'aitntA; l;!,~~41·w:ith.~ :UJ):i~~~t~gev~entpt~~W:tw~ttnl! 
d~v::el(:5Jmel1i*:j,!)'t.Qmt}1te:t1,,!mevid.U:ati6n. (j'fl~idel1et><bM'e.tl ~tl»jpuliJlft"vttJl 
'(£ui4e1!tl:U!S' ,forthe lraJ!lbll:t~t9: llxil.l1 kmel:rmms;eat;ai1uttrtfbn~l1ai.fln:~ d!et~ 

:$:'tfat~1.n;ai E>e~~l~pa:lli(llltE)mbtJijfut{lit~guX;J4!bm ff1iriftindZ'0£ Clf/ll&tf1 4fJx::tI:tilJ;t ~h 
,j);s,th.Q:~~Qn theeventlon~f;deetitv:enQ:us on ·enU:Ii)titaM 
~M~Jlf' : -i'ttktng; Ptt' kttl QfP:~li(iQllS 
dh..iH':""'bil'i"4'K '''''''''lftie ~lt\"" . MlKn at!if" m~tk .....,.*, DJ1,i\kt»~l:;We:t1tlm:ti:aud;p..>ilu(tI$i).'.ltl. ru.~ ... ,h~) "W'.. . '.If''''''''''''''!)· .P,', ,"";:; ... .. ..A'b jU;tp; . ,""~ ,If.'' ........ ... .' .~,.. 

;oltovetrwei;iht and x:l1):esi)'t~s. 

QOj'~ti¥cB,! .Lead,anil,(;tQor<flmtteiey·mli,tiaftvese.:fflBI ·anaF~m:al heftltl1,initiatl;~es; 

8tra:t~ ~l.E.,l£]:~j\lad!~ a~Jfrutt:Ment i!nti~ ~~rtta:;ilu1tf'l;1~eVA~'I?ilte.$ltfeiy uu:4,pwltc 
;G.Ill.itfltl~fi~:in vacetu'e811fnoriferto,;ma1iltaiu~~h iilatJ:M1ll:i1nillnmzatl'pllt !Ilfite..'i~ . 

'$l'ra~1;E,,$': :))~v~1~1anu i'tnpftien:t:iX,HH~,glmll"t~f~dllG\~1ma:lth~~~80~~~ 
;infeetlt}fis,(iEtAcli)'tnat nteIudes l'rwtrtidn~~ewmmended.arini~,pm~nmrg. 
sn:~g:th~,.g lalti ~y,:~~~ ~n~ ~~yel~n!;andf1~1ln:~httl~ mlUbllltl:flM Pl:Q:V9t;t~P, 
cam~1tip:'\, 

!ib~m; l.;B£it~~, ~h~T!~~.f!l :idjll~~iWl'e,(JJlI:!f.; Yfituflj;/I!r 'AfJfleal'tifJ! l:1iltrJF~tQ. 
p~mliJ*liih~a.({'6lV~e1gntta'tttl·~esI~,'ttl"':~~flh1W'W1th~j~inIDlltl~.s 
,tht~~Ufit1h:~,N'(~~ll~~ ;1fC~ ~·Sc.'S~ylmit\(.e~1.ellC@Ul'~j~ltd't~1~:tlns 
lml1b;.~~ ~n~;pr(jmQtln:g~hel;l;'l~ 

l.E,4:~ JJ~!!@,~Prtm?,~~nrt' l::#!llltt:'I'onJi'ny:s.f'cJ;dJifJ;tn<1S!J 1i;SjJ6.tt,s (PC'P~ 
$;~~ignj:t}~arttl~;n'1_as;e~h~~1ilg~i¥twin i:M~ W1Xlt~'Y~' . 
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2'OW8\&U1~ 

;Strategy 1 ,'E,': liJ@:ntln:u~\QPlii~! 1l~~lQrl:c.1ea:dien$hiP;to pmvelttanti1reMStiibacco' ab:tis:e: 
Jmtld~ll!$.nthm('!e, 

~tramsy~<~,ti P1it'}ykl,e)md,m:~:~o'ff~J;~;tiI~*~tg'~~t ~~(~.f~· 
~!J1"dillat:e m~ls:y~iC';J:!flttm~S11l1]il~fiJ1PI[tmi(,ill? Mli e'Wl.lua:ti,()r.l>Qfp~Jif;..'f~'S. illlttl 

:pi'e'Fa~$:desiped to .lXdi1eve'~ete<l:£estuts.r~IaiiV~1:.o!mInQtl)t¥{hea£tn..Md health 
4i$~ti~s tt'f4t(~'pit~, . ~ 

. .~tmee~·~.A>i~ }$,fQVii~~~ea:dlln:~lubWfbmot~llea1tb ~equi$yf0;i'womonm~~t1s 
thtwflgU'tlle' d:(il\¥e{op~( ;()1),ji~~tW¢ P'~~~~u~.eled~lXti~ 'OflOC_ltb, 
:P'rf;)f~$Sl~.1i'lal£$ Aind :€biliil:ugll: ~lre:,~tiV'iitid11.~f~$~(;lt:Oe~Jl1r.ng~l?y 
tlisSCm{ltm:unj' r.e'teXffmt l1eatth:'f1XfolimanolL 

SI:.ruteg$;.~,A.'S'.'7 Jii'Xpl1ntl' Cl5mt'f1tssimlc! C.Q11lif Itlma'ti'&;~t(} "t~~ltmt4!, rctaii.n ll11ii;p~lj$: 
'In assigrtments.1h:atmeetlthe putlifm nea:ltlll:neoo$·l!Yfurtdersetve4!jpQ1lrilatius, 

Gtij'~tt~~B~ ~mtttui'Llcau)\s'trate:$loa1IY 

;~tt~2~'&ibEn$ur:~ fhul ;tJt!!)OJJjt~e;()'tj.:'PJ?b~n($ J::l'!r;tIr{fJ &~£(ltif:r(!e' !J1.eT'tt.~ an::(l t~ 
:Q~~f~itrq.J'f}q;1l4jIStf1.apwY!<? CC{~r1\Iecmtfe (ll'Oiha:t~it"'S:l1te-remiYiellt ;1j:1.1eW~y8
'®r W;(11;1;t~:O"'$ ",: ,l"ttt<t.t:iliaQ~t~l~i!ilmf~~~Qtl. ' 

gtrat~!w'lt;B\3; ~Jgn~m~il'!~l\¥f't19re~etbe.nulnherQI'heMtn:(iiare:t"'~R1:onalS l1s1ttg: 
t--o,...'U+1Qll""llii't atiGl) d{W><,;T'i1U r'¥f~ .m' l-'" .];/Y'I'fPl'hhteftiJ&t' Z1<.M#t1zD"¥Yitl~" tt)' 'ft"""""'''e;'KL. q,. ,,",,,,',,,,, J,Q'IQ\., ,'!a,,);~*..'\lJ.A"'" ,,,,,,ll!,,~'w!a., '!w'~"~i""'X'" " ~. '. ,,:.9~: ." ...."'C'..., ,"nil, ".. ,,¥J..~ .... 

thet!}1h1~ledg:etantt likill~ fh]j)~ttei:' tteat ihc iU:(:r.f~lmit1gJ~1lll~~r~~ IJ~S;1?~lati~. 

~t)j~l:Wj';~~~t 3.41~t~;t9rwl£i~grefl&tg~~~l1lJoc~t~:ygr~pr9~:tQe}:S't()~reip 
Jmr~iK(l$(l1:l:l::.~es ttl rtn.llt(t:Ve·iltirtl'mli\111~tliQl1:si~11lt.ti~. mtl.:t}Jmjli~1W;:1tb:, ' 
:l~a:E.lish:J?r{)ft~feney,;QdE~~ , . 
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·Q8"..~~[~ 


011J~itiXt,eC; .P;lf(:)Ulate'etfe.c1!iwe; Wlltt:netshl):>sl 
. 

,$trafe'~~.G;:Ui. Ens\lftoelhat.!IfN'tifti<ifJetl:P(lffl/f/;'ersltfJJ.:Jf>rz1crtaJ.r(J;JlirtdJ'flf1tfltlfi 
tfli~parttlte;s. oonhMtsannmQlilil1~es.()k~'ttzation:s;:tUt5J}uglt);ut $..; N'*fUOi:1 t<anmld.$ 
~JmWe~~~l~ ·~J;~w\I.l:t:k;~xq$~~muJntl~~! lSltit¢Su~~Ji!' $illll:'~&ktii!p~U.ti~:Q)i 
'i~J:}:e.~at:e ll;~thti'ds:andtrulti:l!fS' tOla~dk1L;m.jj;tm,~~:five;ltttd!>mGt.t l¥oIltCill$c. 

$rxnma¥2'iGir~; 'llJ.r01{gb, _$t{t;tdY4"$1Jfp Ca1!JJ!§l'flltJ; :([~;~,~~:Dtqvl11lll1ll!tuhni~ 
JrsS-mfan;ce t();1ifi~~{!lanrnrUf:i1ttii:¥s"SOi'f!hat~Fm::aatthof0f~@rd!:inQe. figtitltgaitlst 
~1!1¥t~. ' " 

ObJ;ecn~e;m:;Em'U'fl$~U?>U' :$:~~JJ.~rbll~~ 

~"I'}.1; ne~~l~m'iu·t:G.st mtt}V\f611tl6ilS'Oegrgnftaf<tMlltes-1traoial 'm~di~thfii~ 
t1mQ~lc, cmum&i!,ty-Ifl~I ~lij~ti~§ that~~'()J1ttmeh'althr!~mle,rl$~~).au(l 

il1:~~lfeaq4tes-'S ~,mdJ:(tl1~tion'(.'):UapliliP;J1rt:~ p1'RGIil1~e he:a1th~'m:d'treal!.tl1"eut 
li0ifV:iees. 

$;'(l'a:tcgy.Z:,ItZ, R(.)$i.,Wr tJ1~ ~ev~~l?m~tvf_:al1lilQ'~Q~ l'tllmtth mtldi~~fiS~ 
;t>f~'Stetfti: ,"" . .~ '.' "'1:and cOIrit11uiiity~:b:ased 

;PlJMYSi!i!i!ilJa§ .W{)l;tI~!lJtS;;ru;,~•• 

Ol?j~cti·w,J3; L~~~);;t(f<?QJ;~r~wm,~~~y~ti"~Q~Si !tl!14J:f'.~p'~~1,S:~glt1L :rmtiAA~i;Y~$ 

s:tta~t;Y J:.E.:.."t:EhAf'e ,thutttle dtstilJ:~ti,¥,(j\;oUlmtal)t~a~~.6Jld keIth li'tefta~ 
:k~~~. ±! ", .' ',17" ';. .Ai ,,,. it ," l ,t~,tID . ''', . ". .~ ,.,. ,.4' <, '. ·~Tr ·~f!«J;QO;.@.rt$tiQ$. 9 ..,mJ~§))f1tyilt~Sp~&e;,! n~,~..s l'~£lnuu>!p:M lm·l.u~~raJi~l\it ittltQ"W1

b.tl21rurd~:emw.~~encY'11;(~J?atli$l;hes..g;111-'" 

;$~egy,~JifZ~ ~t~V~~dwOC~~~et$hJ:~imlQ, qVeli~j:gl1t;&t·th~Micnllrr'ity &tJ!!81i1:itiCl~~lQ 
e1'fa:~!t¢tmt1l~~p~entm~ffQl1'1iJlJ;ten~et11ffit~ 0rg~niz~i~11a'1 ~a]t~t1V Uf~U:ll)l~U)jitrr 
base(l;lpro~1ijetsmrCll e*1?M.(l~';'l:elateel!43en<:i'c~tmr ;fIt814I .attt1i '~lXn:ici t11t1ltl0Iftl;f 
·§~g1lna\i,iti~ '4I.mJ?kml~JlltQJ,l~.l1c~I;:~~·l1l\lV$N'Q:S. " 

" 

i~ttat~~'.;t.:E.';3B·lieatlJ~d mrumgetlreJ1!F:lgi11nwrKi(:,~n;;[ndZt$nlllrdkaJ /JU.(JlWe~a~atr:h 
(ttJIiiJ;l#JJ ,!Jf:MftJrt1rl1lA~dJ(~l5!~ Ct:m¥I!!1ihQ· ~Ot~ ~llthm.1n'1:t~ll~i.d~~i't,,); l1§~ltb: 
res1\il:tt'¢hprt:t;}titi"» te:: "P~maec.a if~m~/lb'tEt''fgbwhi'~h Bm~ ~lJtl Jti~tter ~l:t¥dtl1l)tte its 
AtiAi'N~es~¥91}";~;~:k(l,~}J'e$tgt~li~b~(,')~y.'li:lgr itn.JxQNer!itfsseroitJ:affon7Jlj~resefW~h't(.'); 
'trIbeS":.. " 
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·' i:~ml~St~ll~e.~~IJn~. 
~rfll, om(fb;mrpll\bUelle'lltlllnIlSW~A\1e £9:Bmf. 

.'\&G,~g;'Ze:l~ 

~tr~te~t,E,,4';iL~Md.l~~t~,Hf~;~1ft51!1:QuJ? :flt}it~f;(I/fJ/i. Ntfttv(J/fftrwrJ;,iit:t:lJc. 
atJ(r()t1t~l··'Ptj;¥i$ft.'c.Illfi!it:uJerl'S$;urM te;}ltov'tde 11'fotO.m£Qr' HEr5,tQ:d.~'l(flop? att'~gr~ 
~@r. ffmp1'@¥in$\~'he:lI\~alj[j:J,Qtth~I*~mu:~§~, 

OQjeQtX~~k ~~p~Ptiltli~lllqltb:.li~atth:~llg~'. ~le:. llqti~u;tU.~:mu;mfml&ttimg1t~~ls 


!3J.A~t:.1't{}m~~g~t\yprep~~le$S;b~~tt_OOiftg.t1ie~a,aen,6rli, 
;?;o:t.M~s\lpal~t{~~~Qf;I:m::~~~J 'llt(~ts. :hi.lsr~~lQ~tt1mu:rii~~:m;[Q~ th~l 

~o\)ni:l:y. 

h{\t~g: Si.A;,$; t;~l4tltt1'9,~~tQg~~~:ofnlltWJ;t,'!:iI~~Q' J;,4W~f~q·~l.~n;if¥?mfj.Q'n 
p:(§l'i~tt:l ~ta1ifjAiM~tI1lfl~e sltfe~ fht()n~l't JlllteVOOUab;pf';ji~a&~~S'~'Sib1i,al1d 
1Gth«'Uxlvc:Otseievellts: dlilrin~d;ran~m~l1\~trani:1nlantatI(i}l}!. 

Str~te~ ~'.AA!'· S:tr~11gtnett;the l\llUbH~;hearflj,rmssi<1n:Qftb~ P,UPli0 :EIealilt~etyt¢~ 
CJi)t'ilmissit»ned~Q1'}i's rt11rtl.~t:~~tW~i1ppl1W':l?qb[1~thQfJtth1:and;.pt:()Yfst()n.ofhealth. 
~u~~~m~l~,g~i~1rlIl;W:l\1:1n~.gi ll~ltli" 

OQJ\}~U$~:g~~~_iJte'~~~t~f~allr 

Stta~ ~;.1i, 1,: .. Fo~tjt~fff~ve'll0~tiofUO:WI1e1jttlt>1!e 't1la1iiPt{Uno~;md. 
ill~e$;'blo~~'llAjSl~!11it~u~ikjnfl 

~tra~ ::l;.B•.:;}! lio ,eo j iwf&mu;T . 't}icnllouiciconiill1:o:na, Wfivoeme:t'0:rena:tlg¢l$ifl1 
"ftf;))~s~~rit . ~lI¢atit?~Ji~n~~g} ~d h~.~\11;.d~lm~~ ; 
tOO~S~SC16(!) tliat:t11eil1'jli~ll:h ~l1jtn.dtfel;~agea,uml n~t~t~xacl!l~l:iati:Ql1s·<lf 
oondiUf).ns cmI.he?pnevented:. 

Itta~'!l1.1~.E~1?mra~me;[nX)mn~dl;;unam-stafldtng~NWU~flt1ttmt:Jtnotab;oUml'i 
'of~gll~~~llt ~()~betw~~t;l:t1xe.tYo~sSl~J'lWl~O~SI$Tj lq:9al. ~t6~~ all~;redet:a1l 
lteam'iA,uterH~f. to :mlQwlfiru:rement ~ii:ofti:em:in:~:tl1et: ;g~ti?rgtmlza»mn$ 
(ttUtSide:8HS,. 
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O'tlJeetl:ven:. Built!'~J§tr.Qn;g~.t~S1ienee;ll+tsci 

~t~1W~,m,,:t!;1futi~ate,the:l!Jtiiaa~~arol'l!enmmUil~ §ft1(fefi~lfal :fe'gWafilfllJfthttt 
p1'{1w9!?bummli§u1tJ~tSi mxes~t\!l~b. 

$fra:h~ ;l.n,~:; Edlufiate: tlle bIfeiad ;reg~ll, cO'mmufi~OfllfeS:eat:~mt!ifgtlll~ to: 
m:j,ml~J~,~'~i[~~gr{;ifl[~~'§h~£l~ndg;Qt15f;!il'W'4eQr~t3 thS"''11ulribe£'i.l:ij'iti1:SCDntilu,et' 
~s't1tnt;p\'(l~llm1tf~!;L 

$~t<ftw ~.,),'Jfli ;apsxn:e:~~ . _~••~ai1lS:a.pre-remi1'1ett\p:eet.. 
~'Vft~:w~~m:uat 'llll'~:qltlmlte 'l1~lt@tM.~»:u~lt~h~~ltl:t::~$J;\Ull'~; fm:':h~~m~~ 
p:t~fess'i'ona1s;~ 

@l!lj«ffi;¥cE~Lmm:atld ooru1iI1Mfij.¥1m:fiativ~'S;UfHHS;andl~ael1WJhealfiiitbllti'ti'ti;\te'S' 

iW:J;lt~SYLl!l: Lt.adl'tJ-e:_fQtJ;n:mton 'Q,tlihe C~mi~~t~ne."~ow~~~ ,§;mq1:i!l~ 
;0tg~e~Iea~,fitid'teapf)ns:~e{f{,)fQethal! .eilsutes tJ;wEfr.epa~l1~gti:)F;fhe'f\ration:fd.r 
eul;~J{(~jrtW~JQn$~, 

,'l.E.2~ .m1~~ tnQ~9IDml$stOi1ed.~~~{n,Jh"1e~tb;~lonl~¥~SiQll~;!~ 
~~!1e~.m~~Q~l ~mtp,*l)Jlir9~$elW:ioos ])lfJ~mt :Oll! :DlltCtets. 

;aftD;~:Su.J11Jj!ofJ;;theli~~dIimLtlea:'ml;Admin_~&]J;SL_Y\\1{\f,tilAdmatQl~Flf 
and! Jl;~~ar;~lJ,~§~a;;tl1~f!il~'!(;\Uh~ X(;1~l. s~tite, tm<l1:~ollaI ie,vel. 

~ttat~g~WSJRA~ Ltraam~l iini'tfa'ttYesftletllfrall¢.CftriU:ls'iit:iSlolJi tmd. 'tt4tnsplWfatitlli£' 
iSit~ran§1f to j:tl$~~pYQ!l1.;Qli,~~~htl~·thr<n;q~lt§~[''tloratt~n!and'cootQi:nurrjbrt,Wlth 
t:Ql~van.,t' $t~ke1:fj):rti~t$;~rna:t~d ~~t:~tm:al tQ.:!I'rrs)) 
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Cgn~lus19n 

T.i,,,,,,, N"'tltuw'ig·m'i'l>.filtft.".,.-'i't'l>.. ".v.'.''''.''''''''' '1""",'>;>"''''''''''''''''<11'1",,· ~ ,'?'I~ ·11 "''''4 ·tilt""".'H," b't' >se..·tn"'ij"''''''''''~''.t.:.J~4~,. " .·,tr,·""IJJit•. , ~~ 1:£ ~;lj~_"'l'.h.~~l!,~j,U.. ,J::r ~,J'i).t"¥i{!!JlI, ,,,cn..t L.tMil.tl',t}.<> .v... 1A~ if!i.! ~"'~ 

. 	 ..·A.s.lt~~t1¥ft'~St4yna:rrti:e1SySteftF.,~:Amm~ ate 
ft,,~ 1"""1:1:t .4'OWilfi ..;lL~:oilt~it}"'., ,'.' ",ik.,. '?t'mli¥''''t;P¥,.~Sk'~ ;.:aQ..~ ~~"u...g !I.11~jQ;,.·.·· :~~IlM"'W'r' ,g,~j;:: ~v:~~\', ..: ,*p' 

.~~c~]im~1ms:~~;n&tlF!'('}~~~ 

tJmi~t1tfi~~i;1t~;Nati(;i"ttt's'11iWl1t«tl~hisy~ IWrlf'~nl:t~tltltJl~ ,ar.dI~\~lehlJll~, aa~~ui ~:v:m: 
tllC!~~trrg$rear$" TQ~'fSe~lm1i_~. tb.!;;; 
,{jlfl\I~:e.Q:m;4i$l.a:~ ~~ 'fes'and 
gtP~rt{5~iUm~$}1'll.~~.,u.l1n'lll1t41fial()~l;tLh~th,~~tl:()'t(1$~hflY~~im~~i~{li'n 
nia~e f:Q;pr~~ae, e~effftall1t1Miej1m~1i>s!Lwl~&~ 

thl'fmcc'eSs ofth~ ftcrdtl·'()1:r=..l~lt'iIl~n.<t .' .•... ~t1...gtb~ ,"'U 'ii1t1f4d b~' :~P;~:;(:5r t::J'BI'~ ·i*ff~.:rts.· , ., ·.i·'''·'' .• 11",,;['1:., ~.,'tl~,<illi. t:f .u; ..'l1tI.~_ i'J \.! '" . ;$., .. LL .... S "'!. 

alene. .~il:tlfeT,.s~Bt::' .• efitmtlt£'H.1fea1lion:ii1f:e€£et.'fct~arm~hWs 
!{C1\QSSJ~O¥:~ID,lID~r stateftt . . k1thertfr~_ ,liotte ~~:?t~ti,\¥ll~ 'to i:~1J? 
1}m1~;gn&I*U~~ilt~aCitJ'tQtl'r~~Rt :a1):<ll'~ tlJ~ iM*l1h~f:tm.imufti~M~l ~~ (lfftcC$lof 
P1tIili:(t:H:cl):1t1lL atlit Sf¢i:tm\1l!l& l'eaainf¥tl:d$'.char~e antnooks w\i\(ttra, to;ttfUtureo:tYuealtl1¥ 
·illdj"m~\IdJs!{t¥i~iitt·helimtT~um~. 

) ... 
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,l!llfaft:~.tmit~gt\Vllan. 
DfTll'(;·mtIicedJfPUldlb]ltla'ltll,ll1dlS:eim'C~lOPII&J, 

.e:~~ftll 

ilR),ltntllx h\, 

Th~Q,m(t~,<tt'IUbliC HieltfJlt l~iS¢ien~e;t41PHSJ oo.1\dt.l'C.n~tPU1l!i'Imneltltl'itlldili;st1,~" And 
C6~1atIQit ac~df!l$I~}u-(fg;gh·:1)',*~w3ni~abar~mpVlnmt$~;lOJ~¥1lXm1.w~s; AntJibc. 
itJ;~;ij 'P14l>n~Hdh;S~Jw:m~[~.E1i~"Qi:1tl:mi~st\!!neslto~S'r:tlx~· t,~lll1~i1 'n~'~it{t~t·S:e.!.We~ 
;f~fili!~tlltFi,~~)ifs;t1te:pllmR1W aS~isi5i~tQ;tli~;:em~ . 
p()ll~¥'fortlle'I~ra~JaI A§;iJl~t1, .4AI! . 
:po~~,,~~~~tiJP1ilijtl~lt~lth~.~~~s~dke,~.:1~ga~~i,Qn~1:~IDPan~tt1wJm1},1g'~$~tial 
l(llJnlilt·~ltlt,$U:vlti;~*;atu!lJ1f.ovld~'Slsemorlett1\~qhip 'it~sJIU otti«e~tffllSfiliRati:W6S:. 

A·t~:!$,!4mD'QJl~j1tl~f)h~ .~8;B'''i ad~a~:ryt()~lr&:idembtt(}!f~' an~ati~!~~nletgUi;g 
PJ;lblt'li'4~'ilthi'm~:~ ~l1sute:a:£m:rctl~ . and,~(jrl;flW~S.health 
ffil'~'" ... . mn otl'illtS "lb.7~C! r i'k-<t "A;A'~ thesle a ,e~es. "« 1m,~;.c&@.:;1. .... 3t. k~'P ~"IA,w '~.AA,,~g.. . J~ 

~llxg~~rti~,~m~~i:q).:eHa't~}l;t1tejHHS. t~~.tti1l:n.sli{ t<tlb~~~if9..i(lii~'l;)N; 
~,I~11;,gt:!b~r~r~~lltli~'S~~ 
.;metiUit~&tig,anaieMera~rn~ilre$'Q:qr~~ . 
• , 'Qo{jtilfthattngit1'l~uiV.eSl~fit;0f!lhe ~llatLiOf;a4dt~sln$m~~;: 

.. 'S:Ql¥rnS:P:l;;j[1rl~ms,i}ll:(<<'t~I:i4lf\tlfg'{Ujl~cts;m(l,l 


"~,.; . < .. ' ;t..J.' _4
JJ. ;m~11,~QJ'IQI:Jt(t~&~;(11~e.J.iJ~~1):i'gQu;I:I,. " 

Aislllt~ul\~1hc ~l(;}1{mifREfS'·GP~.a]iljg~lv:i.siMg~atj1j;aDleftb;f{jiUs.wn t1u:w~~ck'fl 
;app1i{\}llti0n{0;ftheiffsll'bsJ!antia1ipl'QiP3nli'XeS1JQr~~$ alldQ'Qn$'l~tlti1;)l'~e~~:Ul<.~flemQnlii~1 
th~U~,p~~tt:tQtl~ittg~~'t1rt'~lmi~~ 1tUh{l~'h~lJ;1t" . 

~~~==--==~==~ 

1$ ''el'htJ il~t\p:eIfatit1g'diml))'iJ5Jn91qd~; 

'.. i;gl~J;).iIt~'eit 
. ~~~1h~ 

:u!a:I:l~lth~!f;!k.tbe·~~e:p,£ 
ftllG.li arrii}itll~,ltlub:$itftI~~U$eaiitd:Men~th; !S~rvf\l;~$A"dminis'ftatiPrr:(SAMJlI~Rll. 

·~'f~·.~esofl1eUltI:i~rOrtlSSit1Jru~!l~Uiii ·lt1·~~?;Imm.~Yi!J1eQ. t1Qll)~iihoma'¢~bp.tma~ulot 15e1l:ttlltea;t~J1 
:~hXsntitm~~~l!n}i{it§'tc.;e~t~~m:~!~~i~:1f~~s:iSt~¥~~]J:iit~ftl ~v~~~~w,~jJtat . ". . . . ..... !fi.~a1tn, 
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APPENDIX 3: Tissue Transplant Record (Northwest Tissue Services) 
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APPENDIX 4: NMDP Form 701 
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APPENDIX 5: NMDP Form 760 
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APPENDIX 6: Cell Therapy Adverse Event Form (University of California 
San Diego Medical Center) . 
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