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NOTE BY THE SECRETARIAT

This report summarises the topics, issues and considerations discussed at the OECD/WHO Consultation on
Xenotransplantation Surveillance. The Consultation was held in Paris aa OECD Headquarters on
4-6 October 2000 and was attended by over 60 participants from around the world, representing countries
currently hosting xenotransplantation clinical trials, countries not actively engaged in xenotransplantation
research but interested in its potential public health impact; and relevant international bodies such as the
Council of Europe and the European Commission.

The report was prepared by Elettra Ronchi of the OECD Secretariat with the valuable contribution and
input of ClaraWitt, Temporary Technical Adviser to the World Health Organization (WHO), and the
administrative and secretarial support of AlysiaRitter. The report is based on notes of the Consultation
rapporteur, Louisa Chapman of the Centers for Disease Control and Prevention (CDC), Atlanta (Georgia,
United States), whose expert assistance is gratefully acknowledged; and on transcripts of presentations,
working group discussions and participants comments.

The report was submitted to al participants for comments. Their support and advice is gratefully
acknowledged.

The attached, revised version also includes changes submitted by the Working Group on Human Health-
Related Biotechnol ogies and the Working Party on Biotechnology.

It was declassified by the Committee for Scientific and Technological Policy on 19 October 2001.

Copyright OECD/WHO, 2001.
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EXECUTIVE SUMMARY

On 4-6 October 2000, the Organisation for Economic Co-operation and Development (OECD), the World
Health Organization (WHO) and Health Canada jointly sponsored a Consultation on X enotransplantation
Surveillance. The Consultation was held in Paris at OECD headquarters and was attended by over
60 participants from around the world, representing countries currently hosting xenotransplantation clinical
trials; countries not actively engaged in xenotransplantation research but interested in its potential public
health impact; and relevant internationa bodies such as the Council of Europe and the
European Commission. The purpose of the Consultation was to bring together epidemiologists, infectious
disease specialists, clinicians, industry, government and international organisation representatives and
others working in public health and xenotransplantation research to discuss and exchange ideas on the
desirability of and possible approaches to xenotransplantation-associated infectious disease surveillance,
both at country level and internationally.

In particular, the Consultation discussed the following questions:

— What is a xenogeneic infectious disease event, and what are some of the problems associated with the
development of a standardised case definition?

— What can be learned about the characteristics of already existing and successful surveillance systems
that might be applicable to the xenotransplantation setting?

— What are the particular characteristics associated with xenotransplantation that must be accommodated
in any developed surveillance system for xenogeneic infectious disease events?

- What ethical considerations will need to be incorporated into xenogeneic infection/disease event
surveillance systems?

—  What might be a practical framework for international surveillance?

The format of the Consultation included formal presentations, round-table discussions, and a working
group problem-solving session where participants were asked to discuss and generate recommendations on
international xenogeneic infection/disease event surveillance.

Discussions at the Consultation indicated that significant scientific advances are rapidly paving the way to
xenotransplantation. Current clinical trials include transplantation of foetal pig neura cells into human
brains to replace cells lost to Parkinson's disease or to stroke, and of pig pancrestic cells to treat insulin-
dependent diabetes. Pig liver cells are also used to provide essentia functions to patients waiting for
human liver donations.

In light of the number of clinical trials and of the potential risk of xenogeneic pathogens, the overwhelming
view of participants a the Consultation was that international  surveillance for
xenotransplantation-associated infectious disease is needed.
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The main objectives of such an international xenotransplantation surveillance would be to:

— Rapidly detect and report xenotransplantation-derived infectious disease events particularly a rare
event should it occur.

— Share information and co-operate.

— Facilitate xenogeneic disease event verification and response co-ordination.

Achievement of these objectives implies that countries willing to conduct trials for xenotransplantation
agree to designate resources to establish a national xenotransplantation surveillance system as well as a
national registry for xenotransplantation, and facilitate international exchange of information while
protecting the confidentiality of individua patients and investigators. It also implies international
consensus on the definition of xenotransplantation, on what constitutes a xenogeneic infectious disease
event (including standards on laboratory results or diagnostic assays) and on norms for event reporting,
including contingency plans. Common frameworks could promote international information sharing and
co-operation and provide a mechanism to protect both public health and the need to respect human rights
and dignity worldwide. International xenotransplantation surveillance would operate through an
international framework linking designated national facilities. These would collect, analyse and report
internationally relevant data. The de novo development of a totally autonomous international xenogeneic
infectious disease surveillance system would offer little gain and preference should be given to the use of
exigting internationa surveillance systems, methodologies and tools. Synergy could be achieved by
tapping into established resources. For example, the standardised vocabulary developed in MedDRA could
be used as the language for detection and reporting, and the GPHIN system could be used for the rapid
dissemination of information.

The WHO, in co-operation with the OECD and other relevant international bodies (e.g. the Council of
Europe), was invited to take a leadership role in facilitating the development of internationally agreed
norms for testing and reporting and the establishment of an effective xenogeneic infectious disease
surveillance network. The network might be managed either by an organisation or by a consortium of
network members with administrative functions under the supervision of a central secretariat. This
secretariat could also act as an international safety monitoring board. Regardless of the format, it will be
essential for the network to be owned by all its members, who would share its benefits as well as its costs
and responsibilities.
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KEY SUMMARY POINTS

The

overwhelming view of participants was that international  surveillance  for

xenotransplantation-associated infectious disease is needed. The main objectives of an internationa
xenotransplantation surveillance would be to:

Rapidly detect and report an infectious disease event, particularly arare event, should it occur.
Share information and co-operate.

Facilitate xenogeneic disease event verification and response co-ordination.

In addition the Consultation concluded that:

International consensus was needed on the definition of xenotransplantation, on what constitutes a
xenogeneic infectious disease event (including quality assurance standards on laboratory results or
diagnostic assays), and on event-reporting requirements and processes.

The challenge faced in xenotransplantation will be to structure a case definition which encompasses
known and identifiable signs and symptoms associated with xenogeneic infectious disease and
recognises the potential for unusual, unexpected pathogens or for new expressions of infection or
disease.

Xenotransplantation surveillance might necessitate the development of a new paradigm for
surveillance, i.e. not to expect known or anticipated clinical syndromes to drive surveillance but to
actively search for unknown or unanticipated agents in the absence of recognisable clinical syndromes.

Consideration should be given to selecting laboratory testing methods that feature the use of generic
markers for categories of infectious agents, in addition to or in preference to laboratory methods based
on detecting specific agents. The advantage of such generic assays is that they may detect variants for
which standard assays may not be adequately sensitive, and can be used to look for agents not yet
recognised. In many cases, however, these tests still require standardisation and validation, and may be
costly because of the equipment, specialised reagents and skilled staff required. Thus, an effort towards
sharing and co-operation on expertise and laboratory practices will need to be integrated in
international xenotransplantation surveillance schemes. The possibility of designating —on a regional
basis — accredited excellence centres to run such tests was considered.

In general, the ICH guidelines may be applicable to xenotransplantation studies. However, a number of
specific problems were indicated. Among these the most important are the attribution of causality of
the event to xenotransplantation, evaluation of the public health implications, the timing of local
contingency plan initiation, and determining when a loca contingency becomes a national or
international issue. It will be important to streamline reporting of SAE and to ensure — whenever
possible — real-time review of safety data.

For surveillance to be effective it must be acceptable, to the practitioners, the broader public, and
governing bodies. Lack of acceptability results in delays in reporting and limited public dissemination
of the information gained through surveillance due to political concerns.

Maintaining surveillance successfully requires ongoing effort. Effectiveness requires regular feedback;
adequate internal and externa quality controls; continuous education and regular evaluation, both on
how to report and on how to use feedback data in meaningful ways; and incentives and co-operation
for reporting as well as guidance on the quality of reporting.

Programmes to inform and educate the broader public are of critical importance and should be
carefully planned together with those that will be primarily concerned with the implementation of
surveillance schemes.
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Countries are encouraged to:

Establish national registries.

Designate national xenotransplantation surveillance facilities.

Enable linkage of national registries to corporate and international xenotransplantation registries.
Adopt internationally agreed criteriafor testing and reporting to ensure comparability of data.

Facilitate free exchange of information among key stakeholders while protecting the confidentiality of
individual patients and investigators.

Provide the means by which non-confidential generic information for patient and public education
could be easily derived and automatically updated.

Develop programmes to inform and educate the broader public.
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1. Introduction

On 4-6 October 2000, the OECD, the World Health Organization and Health Canada jointly sponsored a
Consultation on Xenotransplantation Surveillance. The Consultation was held in Paris aa OECD
headquarters and was attended by over 60 participants from around the world, representing countries
currently hosting xenotransplantation clinical trials, countries not actively engaged in xenotransplantation
research but interested in its potential public health impact; and relevant international bodies such as the
Council of Europe and the European Commission. The purpose of the Consultation was to bring together
epidemiologists, infectious disease specidlists, clinicians, industry, government and international
organisation representatives and others working in public health and xenotransplantation research to
discuss and exchange ideas on the desrability of and possble approaches to
xenotransplantati on-associ ated infectious disease surveillance, both at country level and internationally.

The Consultation was held as a result of recommendations made during a number of previous international
meetings. a WHO Consultation on “ Xenotransplantation: Infectious Diseases Prevention and Ethical
Considerations’® held in 1997; the Canadian Forum on Xenotransplantation, also held in 1997; the
OECD/New York Academy of Sciences Workshop on “International Issues in Transplantation
Biotechnology, Including the Use of Non-Human Cells, Tissues and Organs’ held in 1998;2 and the United
Kingdom Xenotransplantation Interim Regulatory Authority (UKXIRA) July 1999 workshop entitled
“Infection Surveillance Post-xenotransplantation”. The Consultation considered whether internationally
co-ordinated xenogeneic infection/disease event surveillance was desirable, and discussed the following
guestions:

— What is a xenogeneic infectious disease event, and what are some of the problems associated with the
development of a standardised case definition?

— What can be learned about the characteristics of already existing and successful surveillance systems
that might be applicable to the xenotransplantation setting?

- What are the particular characteristics associated with Xxenotransplantation that must be
accommodated in any devel oped surveillance system for xenogeneic infectious disease events?

— What ethical considerationswill need to be incorporated into such systems?

— What might be a practical framework for international surveillance?

The format of the Consultation included formal presentations, round-table discussions, and a working
group problem-solving session where participants were asked to discuss and generate recommendations on
international xenogeneic infection/disease event surveillance.

The success of the Consultation was largely due to the active participation and willingness to exchange
ideas and thoughts on the part of al those in attendance. The organisers of the Consultation are very
appreciative of the work of the Co-Chairs, Mr. AndrélLa Prairie of Hedth Canada and
Dr. Amorn Leelarasamee of Thailand, for their skilful leadership in keeping the Consultation on schedule
while assuring that discussions were lively and pertinent. Thanks is especialy owed to
Dr. LouisaChapman of the Centers for Disease Control and Prevention (CDC), Atlanta (Georgia,

1. For a copy of the Consultation report see www.who.int/emc-documents/zoonoses.

2. Xenotransplantation, International Policy Issues (OECD, 1999); aso see the website
http://www.oecd.org/dsti/sti/s_t/biotech/xenosite/country.htm.
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United States), for undertaking the demanding role of Consultation rapporteur. Without Dr. Chapman’s
willingness to assist the organisers, this report would not have been possible.

2. Surveillance I ssuesin Xenotransplantation
What is xenotransplantation?

Xenotransplantation is any procedure that involves the transplantation, implantation or infusion into a
human recipient of live cells, tissues or organs from an animal source. Recently this definition has been
extended in a number of countries to aso include human body fluids, cells, tissues or organs that have had
ex vivo contact with live animal cells, tissues or organs. The extended definition has, however, not been
universally adopted.

Xenotransplantation has been proposed as an additional approach for aleviating the global shortage of
human tissues and organs available for allotransplantation (the transplantation into humans of living cells,
tissues or organs of human origin), or for providing treatment for diseases that do not respond to any other
therapeutic intervention. Current clinical trials include transplantation of foetal pig neuronal cells into
human brains to replace cells lost to Parkinson’s disease or to stroke, and of foetal pig pancreatic cells to
treat insulin-dependent diabetes. Pig liver cells are also used to provide essential functions to patients
waiting for human liver donations.

2.1 Deveoping a case definition for a xenogeneic infection or disease event — do we need a new
paradigm?

With xenotransplantation, there is a potential risk of transmitting known zoonatic infections as well as new
or unknown infectious agents of animal origin into human recipients and into the wider human popul ation.
The latter is an unquantifiable hazard, athough the probability of it occurring is potentially predictable,
depending on the different applications of xenotransplantation. This raises a number of important issuesto
consider when developing a case definition. First, does the risk of transmitting infection from non-human
species to the graft recipient and to the community in general outweigh the potential benefits of
xenotransplantation? Is that concern realistic or a reflection of fears of the unknown degree of risk
associated with this technology? Given that we have insufficient information about potentia pathogens, is
it possible to know when infection has occurred in the absence of specific tests? How do we monitor for
infection?

The design of surveillance systems is traditionally based on the assumption that the infection or disease
under surveillance can be defined. The challenge here is to accommodate the very rea need to detect and
discover both known and new or currently unknown infectious agents resulting from the practice of
xenotransplantation.

There are still significant obstacles to xenotransplantation from an immunologic perspective. Hyperacute
vascular and chronic rgjection are till hurdles to be overcome. Because of these obstacles it is likely that
xenotransplantation recipients will need significant degrees of exogenous immune suppression to maintain
graft function in the human host. This means that many of the infectious complications of
alotransplantation infection and malignancy could well occur in xenotransplantation. The unique feature
of xenogeneic infections is that these may not be merely the typical opportunistic infections of
alotransplantation, but rather could aso include infections by potentially novel agents transferred from
non-human species to humans.
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In alotransplantation the risk for infection is seen as a simple equation which relates epidemiologic
exposures to the net state of immunosuppression. The latter is a complex assessment of the individua
patient’s susceptibility to infection; it takes into consideration immunosuppressive therapy, the type of
drugs and treatments administered, underlying immune defects, and other factors known to contribute to
the risk of infection. Based on this experience, and on the fact that immunosuppressive regimens are fairly
uniform in alotransplants, it is possible to predict what infections will occur and when following
transplantation. Similar predictions cannot be made in the case of xenotransplantation, since the ability to
predict and make a differential diagnosis depends on knowledge of the epidemiology of infection, on the
standardisation of immunosuppressive regimens, and on appropriate assays for infectious agents - none of
which is currently available.

It should be noted that even in allotransplantation many new pathogens have been discovered in the last
three to five years. For many of these there is no effective therapy. It is likely that as immunosuppressive
regimens change, and as donor species change, there will be additional new pathogens. Few data exist to
guide decisions. Thus, the greatest potential risk to the community would come from unknown highly
pathogenic organisms, organisms transmitted without clinical symptomatology, or organisms associated
with novel unrecorded syndromes.

What tools are there to discover novel syndromes? Can the traditional paradigm of surveillance apply?

It undoubtedly will not be possible to rely solely on traditional monitoring tools for xenotransplantation,
because serologic assays are generally of little help in the immunocompromised host. It will be necessary
to use advanced molecular or antigen-based diagnostics. Moreover, the search for pathogens will need to
be prospective as well as retrospective. Surveillance must actively search for the presence of both known
and unknown or unanticipated agents in xenotransplantation product recipients, even in the absence of
recognisable clinical disease syndromes. Thus, a new approach is necessary. Lessons learned with porcine
viruses might be useful.

It follows that a new, broader case definition for xenosis or xenogeneic infection should be devel oped, one
that recognises the potential for unusual, unexpected pathogens, or for new expressions of infection or
disease. The definition, and the surveillance tools, should take into account such particular attributes as
the level of immune suppression in a recipient and the length of xenotransplantation product exposure, and
not be limited to a preconceived understanding of an infectious agent's behaviour in the
xenotransplantation environment.

2.2 Surveillance from a virologist's perspective

One of the possible risks of xenotransplantation is the transmission of animal, particularly porcine,
retroviruses to man.

In view of the possibility that co-expression of porcine and human retroviral sequences in the same cell
might lead to retroviral recombination and the generation of viruses with new properties, the monitoring of
patients undergoing clinica trials should be possibly not restricted to specific tests for PERV DNA and
RNA. It should include procedures — such as amplification-based tests for particle-associated reverse

10
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transcriptase (RT) — that can improve the detection of any viral or bacterial particles, as were used in early
clinical xenotransplantation studies.®

In case tests with such non specific assays test positive, procedures developed for the identification of
unknown retrovirus particles present at low concentrations could be employed. Thus, consideration should
be given to selecting surveillance system laboratory testing methods that feature the use of generic markers
for categories of infectious agents in addition to or in preference to laboratory methods based on detecting
specific agents. The advantage of such assaysis that they may detect variants for which standard assays are
not adequately sensitive, and can be used to look for agents not yet recognised.

There are a number of specific assays available to monitor for infections — over time the preferred
monitoring method may and should evolve and vary. Flexibility should be an essential feature of any
surveillance system, in terms of both approach and testing methods. As new pathogens are identified, they
should become part of the standard repertoire for which surveillance is conducted. Thus, there is a need
for both a traditional surveillance system and a proactive research programme aimed at addressing the
same kind of issues. For example, identification of endogenous retroviruses would be greatly facilitated if
the entire genome of the pig were defined. However, approaches for validating test methods as they
develop and for assuring the quality of testing practices should be defined. International adoption and
mutual recognition of such approaches should be encouraged.

2.3 Existing surveillance systems as potential models for xenotransplantation

Regardless of its overall design, a surveillance system for xenotransplantation will need to possess many of
the characteristics essential to any successful surveillance system.

Outlined below are a number of surveillance systems that could prove relevant for xenotransplantation, in
that they could perhaps usefully integrate case reporting on Xxenosis or xenogeneic infection.

2.3.1 Pharmacosurveillance systems: the European Union Drug Regulatory Authorities Network

Although pharmaceutical products undergo extensive testing and review by means of controlled clinical
trials prior to marketing, such trials have inherent shortcomings. They seldom involve more than
2000 patients or last for more than three years, thus, uncommon side-effects or delayed effects of
long-term administration may not be detected. In addition, most patients enrolled in clinical trials have
relatively uncomplicated diseases and are drawn from restricted groups. Accordingly, premarketing data
often do not apply to the elderly, pregnant women, children, or patients with more than one disease and
who require treatment with multiple drugs. Such patients, however, are among those most likely to be
exposed to a drug after marketing begins. Postmarketing surveillance is therefore crucial for providing
additional safety information that cannot realistically be collected before approval of adrug’.

The fundamental challenges of postmarketing surveillance, or pharmacovigilance, are risk detection, risk
management decision-making, and risk communication and reassessment. A key component of
pharmacovigilance is the reporting of adverse drug reactions (ADR). ADR reporting was conceived as a

3. Walid Heneine, Annika Tibell, William M. Switzer, Paul Sandstrom, Guillermo Vazquez Rosales, Aprille
Mathews, Olle Korsgren, Louisa E. Chapman, Thomas M. Folks and Carl G. Groth (1998), "No Evidence
of Infection with Porcine Endogenous Retrovirus in Recipients of Porcine Islet-cell Xenografts', Lancet,
Volume 352, No. 9129, pp. 695-9.

4, McGettigan, P. and J. Feely (1995), Pharmacoepidemiology and Drug Safety, 4, pp. 355-358.

11




DSTI/STP/BIO(2001)1/FINAL

direct response to the failure to recognise thalidomide phocomelia until around 10 000 foetuses had been
affected. A notification system could have recognised the association of a specific drug with a very rare
disorder at least three orders of magnitude more effectively. Acknowledgement of the need for a global
pharmacovigilance system and the public debate on the safety profiles of a number of drugs have resulted
recently in an impetus for international co-operation.

Various steps have been taken towards international harmonisation of ADR reporting. For example, under
the Council for International Organisation of Medical Sciences (CIOMS) and the International Conference
on Harmonisation of Technical Requirements for Registration of Pharmaceuticals for Human Use
(referenced as ICH), agreement has been reached with regard to specific terminology (e.g. definitions of
“serious’, “expected”’, and “listed”). There has also been harmonisation of data elements considered
important in carrying out medical assessments of individua cases. The development of a Medica
Dictionary for Drug Regulatory Activities (MedDRA)® and its translation into a number of languages are
of vital importance. Pharmacovigilance guidelines and an infrastructure for reporting adverse events (AEs)
involving pharmaceuticals now exist under the auspices of the ICH between Europe, the United States and
Japan. Equally vital is the harmonisation of the international electronic exchange of individual case safety
reports. Implementation of the specifications for that exchange, in line with the recommendations of the
ICH, has produced aradical change in the way pharmacovigilance is conducted in the European Union.

The responsible agency in Europe® is the European Agency for the Evaluation of Medicina
Products (EMEA). The EMEA was created after the new regulation for approval of medicinal productsin
Europe became operational in 1995.

This regulation foresees two different procedures: a centralised procedure, which is run by the EMEA and
is mandatory for biotechnology products; and a“mutual recognition” procedure applicable to the magjority
of conventional medicinal products and conditional on consultation between different member states in the
Union (for more information see http://pharmacos.eudra.org). The EMEA is responsible for co-ordinating
supervison of medicina products that have been authorised within the European Community.
Furthermore, the agency is responsible for providing advice on the measures necessary to ensure the safe
and effective use of these products, in particular through evaluation and reporting of information on
adverse reactions through a pharmacovigilance database. The number of adverse reaction reports related to
nationally authorised medicina products, including those authorised through the mutua recognition
procedure, can exceed 100 000 reports per year (EMEA/PhVWP/2058/99FINAL).

To co-ordinate supervision of medicina products between the central authority and the national authorities,
the EMEA has set up in 1995 a data processing/communication network interlinking all competent
EU authorities dealing with both human and veterinary products — Eudranet. The network has been fully
operational in the European Community since 1998, and in the year 2000 it was extended to include
Norway and Iceland. Eudranet provides a secure communication infrastructure or gateway, called
Eudrasafe, to allow communication between national experts, industry, the centra agency and national
member states on all regulatory, scientific and pharmaceutical product information, relevant to
pharmacovigilance.

Following the recommendation of the ICH to define standards and establish a common procedure for the
exchange of adverse drug reactions, a first European pilot on pharmacovigilance was approved by the
Committee for Propriety of Medicina Productsin 1999.

5. MedDRA is designed for the classification, retrieval, presentation and communication of medical
information throughout the medical product regulatory life cycle.
6. Article 51( ¢) of Council Regulation (EEC) No. 2309/93 as amended.

12
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The goals of this pilot were to improve data management on adverse drug reaction information, and to test
key components of the European-wide electronic system for early warning viaawww bridge, including the
use of common terminology based on MedDRA. The eectronic pharmacovigilance reporting system is
expected to be fully operational by 1 January 2003.

The European Agency for the Evaluation of Medicina Products, seven different member state regulatory
authoritiesin Europe, and several pharmaceutical industries actively participated in