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1. My nameis Alix Fano. | am the founder and executive director of the Campaign
for Responsible Transplantation (“CRT”), the plaintiff in thislawsuit. This declaration is based
on my persond knowledge, and is submitted in support of Plaintiff’s Motion for Summary
Judgmen.

2. | hold aMaster’s Degree in public policy from Tufts Universty and | have been a
public hedlth advocate and writer for over adozen years. | am the author of the book Letha
Laws (1998), acritique of federd environmenta toxicology programs. | have written letters and
editorids that have been printed in newspapers, magazines, and scientific journas, including

Biography, British Medicd Journd, Houston Chronidle, Journd of the Royd Society of




Medicine, The Lancet, New York Times, and USA Today. | have lectured around the country

and served as a resource person on public hedth issuesfor television, radio, and print media.

3. CRT —a501(c)(3) nonprofit organization — was founded in January 1998 to
promote a ban on xenotrangplantation, which is anima-to-human organ, cell, and/or tissue
transplantation, due to public hedth risks, and a host of medical, societd, regulatory, economic,
animd welfare, and environmenta concerns. CRT is dedicated to ensuring thet the public is
fully informed about the many issues raised by xenotransplantation. Though it began asa small
group of concerned laypersons, lawyers, and scientists, CRT is now an internationd codition of
physicians, scientists, nurses, and public interest groups that represents over 3 million people.

4, CRT regularly disseminates information about xenotransplantation through press
releases, its Internet website (wwwe.crt-online.org), radio and televison interviews, and letters to
the editors of newspapers, magazines, and journas. CRT has become an informational resource
for journdigts, scholars, policy-makers, advocacy groups, and concerned citizens. See
Attachments 1-3.

5. On December 10, 1998 CRT filed a citizen’s petition with the Department of
Hedth and Human Services (“DHHS’), which asked the agency to initiate rulemaking
proceedings to prohibit xenotransplantation, and to issue an environmental assessment of the
technology as required under the Nationd Environmenta Policy Act (NEPA). See Attachment
4. The petition, which was signed by 55 scientists and concerned laypersons, was filed pursuant
to the Right to Petition Government clause contained in the Firss Amendment of the U.S.
Condtitution, the Adminigtrative Procedure Act, and the DHHS' s governing statutes and
implementing regulaions. In the petition, CRT charged that DHHS sissuance of the Draft
Public Hedlth Service Guiddine on Infectious Disease Issues in Xenotransplantation in 1996 was
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arbitrary and capricious, an abuse of agency discretion, and otherwise not in accordance with
law. Although CRT’s rulemaking petition was formaly denied on December 7, 1999 (see
attached), CRT continues to collect Sgnatures on its generic petition, which is posted on its
webgite. See Attachment 5.

6. Xenotrangplantation has been a subject of public debate for many years, in part
because, as discussed more fully below, scientific evidence has shown that xenotransplantation
could result in cross-species vird infections, or “xenozoonoses,” in human patients and unleash a
worldwide public hedlth epidemic on the scde of the Human Immunodeficiency Virus

(“HIV/AIDS’). Magor newspapers and magazines — induding the New Y ork Times, Wall Street

Journal, Washington Pogt, Scientific American, and Time megazine — have featured articles

about xenotrangplantation. See Attachments 6-9. In addition, severd mgjor televison news
programs have examined xenotransplantation, including CBS' s 60 Minutes (Aug. 27, 2000, “A
Pig'sHeart?’), PBS s Frontline (Mar. 27, 2001, “Organ Farm”), and ABC News' Turning Point
(1997, Anima Transplants: Madness or Miracle?). The Ingtitute of Medicine and the Nationa
Academy of Sciences— two prominent organizetions that examine current medica issues— have
published reports or volumes about xenotransplantation. See Indtitute of Medicine,

Xenotransplantation: Science, Ethics, and Public Policy, Nationa Academy Press (1996)

(Plantiff’s Exhibit (“A. Ex.”) 13 In Support of its Motion for Summary Judgment); Fishman J,
€t d., editors, Xenotrangplantation: Scientific Frontiers and Public Policy, Annds of the New
York Academy of Sciences, 862: ix-251 (1998) (Attachment 10).

7. Xenotrangplantation of whole organs has been therapeuticdly ineffective. Of the
gpproximately 82 whole organ xenotransplants performed since 1905, dl have resulted in
patients dying days, hours, or sometimes minutes after surgery. See Daar A, Anima-to-Human
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Organ Transplants, Bulletin of the World Hedlth Organization. 77; 1: 55 (1999); Hughes J,

Xenografting: Bhical 1ssues, Journa of Medica Ethics 24: 18-24 (1998) (“few patients have

survived more than afew weeks and many have died in ameatter of hours or less’) (Attachments
11-12). It appearsthat researchers have increasingly turned to cellular xenotransplantation,
perhaps in the hope of finding some thergpeutic potentia for the technology, and because U.S.
regulators have shown awillingness to gpprove such trids.

8. In addition to other concerns, CRT advocatesin favor of aban on
xenotransplantation because of scientific evidence that demondtrates a potentialy serious public
hedlth threet from the transmisson of anima viruses, or “xenozoonoses,” from source animalsto
humans. In recent years, many reports and articles in scientific journals have demonstrated that
thereisarisk of tranamisson of anima viruses to humans in xenotransplantation. See, eg.,

Patience C, & d., Infection of Human Cdlls by an Endogenous Retrovirus of Pigs, Nature

Medicine 3;3: 282-6 (Mar. 1997) (Attachment 13); Murphy F, The Public Hedlth Risk of Animad

Organ and Tissue Trangplantation Into Humans, Science 273: 746-7 (Aug. 9, 1996) (Attachment

14); Borie D, et d., Microbiologica Hazards Related to X enotransplantation of Porcine Organs

Into Man, Infection Control and Hospital Epidemiology, 19;5: 355-65 (May 1998) (PI. Ex. 22);

Brown J, et d., Xenotrangplantation and the Risk of Retrovird Zoonoss, Trendsin

Microbiology 6;10: 411-15 (October 1998) (PI. Ex. 23); Wilson C, et d., Type C Retrovirus

Redeased from Porcine Primary Peripherd Blood Mononuclear Cdls Infects Human Cdls,

Journd of Virology 3082-7 (Apr. 1998) (Pl. Ex. 16); Allan J, Slk Purse or Sow's Ear, Nature

Medicine 3:275-6 (Mar. 1997) (Pl. Ex. 15); Stoye J & Coffin J, The Dangers of

Xenotrangplantation, Nature Medicine 1:1100 (Nov. 1995) (M. Ex. 8); Martin U, et d.,




Productive Infection of Primary Human Endothdid Cdls By Pig Endogenous Retrovirus

(PERV), Xenatransplantation 7(2):138-42 (May 2000) (Attachment 15).

11. Scientific reports have shown that certain pig viruses, including at leest three
variants of the porcine endogenous retrovirus (“PERV”), can infect human cdlsin laboratory
dudies. See, eg., Vander Laan L, et d., Infection by Porcine Endogenous Retrovirus After 1det
Xenotrangplantationin SCID Mice, Nature 407: 90 (Sept. 7, 2000); Patience C, et d., Infection

of Human Cdlls by an Endogenous Retrovirus of Pigs, Nature Medicine 3;3: 282-6 (Mar. 1997)

(A. Ex. 14; Martin U, et d., Expresson of Pig Endogenous Retrovirus By Primary Porcine

Endothdid Cdlsand Infection of Human Cells, The Lancet 352:692-98 (Aug. 29, 1998) (M. Ex.

17).
12.  Thelikelihood that companies can breed disease free pigsis extremdy dim.
PERV virusis produced by cellsfrom pig aortas, livers, lungs, kidneys, and skin — dl tissues

likely to be used for trangplant. Reuters, Transplanted Pig Organs Could Carry Deadly Virus,

(Aug. 27, 1998) (Attachment 16). Indeed, “al [pig] tissues may potentidly expressthese

viruses” Smith D, Endogenous Retroviruses in Xenografts, The New England Journd of

Medicine: 142 (Jan. 14, 1993). At least 50 copies of PERV exist in pig chromosomes o “ PERV

cannot be eiminated by pathogen-free, closed breeding of pigs” Weiss R, Xenografts and

Retroviruses, Science 285: 1221 (Aug. 20, 1999) (Pl. Ex. 24). Therefore, “the use of SPF
[specific pathogen-freg] pigs [genetically modified to reduce the risk of zoonoses] would not
prevent therisk of PERV transmission to human recipients of xenografts” Clemenceau B, et d.,

Porcine Endogenous Retrovird mRNASs in Pancreas And A Pand of Tissues from Specific

Pathogen-Free Pigs, Diabetes Metab 25; 6: 518-25 (Dec. 1999) (Attachment 17).




13.  Themos sgnificant barrier to successful xenotransplantation is the human
immune system’ s “ hyperacute rgjection” of the anima cells, tissue, or organ. WeissR, et d.,

Infection Hazards of Xenotrangplantation, Journd of Infection 40: 21-25 (2000) (M. Ex. 25).

Some xenotransplantation proponents clam it is possible to create geneticaly modified pigs, or
“transgenic pigs’ — the cdls of which express human proteins— which could “trick” the human
immune system into recognizing anima cdlls, tissues, or organs as*“human,” rather than

“anima,” and thereby circumvent the hyperacute regection that would otherwise occur. Id. at 24.
However, some scientigts fear that this form of genetic tampering in xenotransplantation might
permit PERVsto “recombine’ with human retroviruses, and create new, potentidly very harmful

viruses that are impossible to screenin advance. 1d.; see dso Weiss R, Transgenic Pigsand

Virus Adaptation, Nature 391: 327-8 (Jan. 22, 1998) (Attachment 18).

14.  Atleast 50 copies of PERV exis in pig chromosomes. In one study, French
researchers found the genetic materid of PERV in 11 unique locationsin pigsincluding hearts,

livers, pancreases, and kidneys. Le Page M & Kady P, A Pig of A Problem, New Scientist p.7

(Aug. 26, 2000) (Attachment 19). Thus, PERVsare present in dl pig organs and tissues likely to

be used for xenotrangplantation. Griffiths P, Xenotrangplantation: One Trotter Forward, One

Claw Back, The Lancet 356:1049-50 (Sept. 23, 2000) (PI. Ex. 20); Reuters, Trangplanted Pig

Organs Could Carry Deadly Virus (Aug. 27, 1998) (Attachment 20); Weiss R, Xenografts and
Retroviruses (Pl. Ex. 24) at 1221; Clemenceau B, €t d. (Attachment 17) at 518-25.

15. Recent tests of patients that were treated with living pig tissue many years ago
showed that 23 out of 100 till had pig DNA in their blood many years later, providing evidence
of possble PERV transmisson and indicating that the risk of active infectivity from PERVs or
recombined viruses remainsin human patients years after xenotransplantation occurs. Paradis
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K., et d., Search for Cross- Species Trangmission of Porcine Endogenous Retrovirusin Patients

Tregted With Living Pig Tissue, Science 285:1236-41 (Aug. 20, 1999) (Attachment 21);

Griffiths D, (Fl. Ex. 20) a 1049. Like HIV and AIDS, PERVs may have long incubation periods
before causing disease. See Brown J, et d., (Pl. Ex. 23) at 411-412 (“aretrovirus may transmit
ingdioudy and become well established in a population before the dlinical symptoms become
gpparent in individuas and signd a widespread public heath concern” and “ more than two
decades of silent human-to-human transmission occurred before HIV-1 was identified as the
causative agent of AIDS in the early 1980s”).

16. PERVsare not the only infectious public hedlth risk that is posed by
xenotransplantation — source animas may harbor other, unknown “potential human pathogens.”

Weiss, Infections Hazards of Xenotransplantationat 22 (Pl. Ex. 25). While “[k]nown pathogens

of animals can readily be detected and. . . diminated from . . . source animals” “it is not possble
to screen for agents that are not yet discovered” and “new microbes are coming to light dl the
time” Seeid. (noting that saverad viruses have been discovered within the last [4] years,”
induding: “avirus rdaed to human hepatitis E virus which may aso infect humans, atorovirus,
paramyxoviruses in Augrdia (Menangle virus); the new epidemic in Maaysia (Nipah virus),
which is causing deaths in both pigs and people and has spread to abattoir workersin
Singgpore,” aswell as PERVS). Thus, “when veterinarians give source animals such aspigsa
‘cdean bill of hedth’, we may ill not know if they might be harbouring potentid human
pathogens.” |d.

17.  All told, from published scientific reports, CRT isaware of at least 16 patients
who have died since 1992 either during or after undergoing medica proceduresinvolving
xenotransplantation. For example, in 1992, two human recipients of baboon liver transplants
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died 70 and 27 days after surgery. Starzl T, et d., Baboon-to-Human Liver Trangplantation, The

Lancet 341:65-71 (Jan. 9, 1993) (Attachment 22). Retrospective andysis of the patients’ tissues

reveded the presence of baboon viruses. Allan J, et d., Amplification of Smian Retrovird

Seguences from Human Recipients of Baboon Liver Transplants, AIDS Res Hum Retroviruses

14(10):821-4 (July 1, 1998) (Attachment 23). In another case, a patient died after taking part in
an FDA-gpproved Phase | dinicd trid, in which fetd pig neurd cdls were implanted into the
patient’ s brain. 1sacson O & Breskefidd X, Benefits and Risks of Hosting Anima Cellsin the
Human Brain, Nature Medicine 3;9: 966 (Sept. 1997) (Attachment 24). Pig cells were observed
to have survived in the patient seven months after the xenotransplantation occurred, at which

point the patient died. Fink J, et d., Porcine Xenografts in Parkinson's Disease and Huntington's

Disease Patients. Preliminary Results, Cdl Transplant 9(2):273-8 (Mar-Apr 2000) (Attachment

25). Inal cases, the xenotransplantation patients  deaths were attributed to patients previous
illnessemedica conditions, and not to the xenotransplants themsdves. However, snce many of
the medical details regarding the patients desths have never been disclosed, there is no way for
CRT to verify the accuracy of these statements.

18. It might only take one infected xenotransplantation patient to start an epidemic.
Currently, about 40,000 Americans are infected with AIDS annudly. Lawrence K. Altman,

Focusing on Prevention in Fight Againg AIDS, The New York Times (Aug. 31, 1999) at F5

(Attachment 26). Asone leading virologist has calculated, in xenotransplantation, “[e€]ven if the
risk of producing a‘new infection’ were aslow as onein 1000, there could be at least 10
infections each year” and “[a]ny one of these outbreaks could become a mgjor public hedth

problem with the potentia for intercontinenta spread.” Collignon P, Do The Risks Outweigh

The Bendfits? (Attachment 27). Leading virologists, who have researched PERV s extensively,
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noted that “the absence of infectious virusin, say, the first two hundred peatients does not mean it
will not occur in the two hundred and first.” Stoye J, et d., Endogenous Retroviruses: A

Potentia Problem for Xenotransplantation?, Ann. NY Acad Sci 862: 73 (1998) (Attachment 28).
Xenotrangplant patients could become vira time bombs, spreading new pig viruses to other
humans undetected and causing an internationa HIV/AIDS-like epidemic. Weiss R, Xenografts

and Retroviruses, Science 285:1221-2 (Aug. 20, 1999) (F. EX. 24); Denner J,

Immunosuppression by Retroviruses, Implications for X enotransplantation, Ann NY Acad Sci

862:75-86 (Dec 30, 1998) (Attachment 29).
19. Internationa public headth and infectious disease experts have expressed concern

that the risk of xenozoonoses is an international public hedth risk. Chastel C, The Dilemma.of

Xenotrangplantation, Emerging Infectious Diseases, 2 2: 155 (April-June 1996)

(xenotrangplantation could cregte “a new infectious Chernobyl™) (Attachment 30); Collignon &

Purdy, Xenografts. Are The Risks So Great That We Should Not Proceed? (“[t]hereis a serious

risk that xenotransplantation would do more harm than good”) (Attachment 31); Collignon P, Do

the Risks Outweigh the Benfits?, Medicd Journd of Audrdia, 168:516-519 (May 18, 1998)

(“[t]rangplanting organs and tissues from animals to humansiis one of the best experiments we
could deviseto ‘create€ new infectious agents’) (Attachment 32); Stoye J, et d., Endogenous

Retroviruses. A Potentid Problem for Xenotrangplantation, (Attachment 28) (it is“imperative

that we consider the threat posed by [porcing] retrovirus replication both to the individua
transplant recipient as well asto society asawhole’) (Attachment 33); Borie D, et d., at 357
(“therisk of vird transmission from swine to human appears substantid”) (Pl. Ex. 22); Takeuchi

Y, et d., Host Range and Interference Studies of Three Classes of Pig Endogenous Retrovirus,

Journd of Virology, 72; 12 9986-91 (Dec. 1998) (Attachment 34) (“PERV infection may have
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serious impact on the hedlth of not only trangplant recipients but aso the human population a
large, if goread of an undetected infectious agent into the community were to take place’); Allan

J, Silk Purse or Sow's Ear at 276 (in light of new data on pig viruses, “[p]ublic hedth officids

should resist the trangplant community’s clamor for anima organs’) (A Ex. 15).

20. Federa agencies have aso recognized the public health risk posed by
xenotrangplantation. For example, in a December 1999 Federal Register notice, the FDA
acknowledged that “xenotransplantation may facilitate the transmisson of known or as yet
unrecognized agentsto humans.” 64 Fed. Reg. 73562- 73563 (Dec. 30, 1999) (Attachment 35).
In January 2001, the FDA stated that xenotransplantation “ha[s] the potentia for unique public
hedthrisks. . ..” 66 Fed. Reg. 4688 (Jan. 18, 2001) (M. Ex. 2). Thedirector of the FDA’s
Divison of Cdlular and Gene Thergpies has said: “[w]e recognize that [xenotransplantation

products] are fraught with danger.” See Fox J, Pand Refines FDA Xenotrangplant Guiddines

for Protecting Blood, ASM News, 66;3:129 (2000) (PI. Ex. 19). In addition, the Public Hedlth

Service (“PHS), afederd agency within the Department of Hedlth and Human Services
(“DHHS"), has acknowledged that “the public hedlth risks posed by xenotransplantation
transcend national boundaries” PHS Guideline on Infectious Disease Issuesin
Xenotransplantation (Jan. 19, 2001) at 3 (Pl. Ex. 1). Moreover, DHHS has Stated that “infected
xenograft recipients could. . . potentialy tranamit. . . infectious agents to their contacts and
subsequently to the public at large” Guidance for Industry: Public Health 1ssues Posed by the
Use of Nonhuman Primate Xenograftsin Humans, April 1999 (A. Ex. 3).

21. Despite the public health risks posed by xenotransplantation, the U.S. Food and
Drug Adminigtration (“FDA™), which oversees clinical trids, has dlowed at least two dozen
xenotrangplantation clinicd trids to proceed, involving hundreds of patients. Companies
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involved in xenotransplantation have conducted hundreds of anima experiments and
xenotransplantation clinicd tridsincluding procedures such as. the transplantation of baboon
livers and bone marrow into patients infected with HIV and hepatitis, fetd pig brain cdlsinto
patients with neurologica diseases; pig pancress cells into diabetic patients, and the use of whole
pig livers, and pig liver cdls, to “filter” the blood of patients with acute liver failure,

22. Federd agencies, including the FDA — which oversees xenotrangplantation
cinica trids— have emphasized that, because of the public health risks that are posed by
xenotrangplantation, it isimperative that federd agencies decisonmaking be transparent and
that the public be asfully informed as possible. For ingtance, the FDA has emphasized that the
decisonmaking process through which the FDA approves biological productsinvolving
xenotransplantation should be as “trangparent and as fully informed as possible’ to “ensure a
continued mechanism for public education and input, which FDA believesis essartid to the
evauation of the public health impact of these new technologies. . ..” 66 Fed. Reg. 4691-92
(Jan. 18, 2001) (M. Ex. 2). Thus, “disclosure is necessary to protect the public health by
informing the research community and the public of the neture and the hazards of the proposed
research and by permitting comment on the merits of the proposed research . . ..” Id. Similarly,
DHHS has stated that “ public awareness and understanding of xenotransplantation is vital
because the infectious disease risks . . .could extend beyond the individua patients to the public
atlarge. ...” 64 Fed. Reg. 56507 (Oct. 20, 1999).

23.  Through many sources of publicly available information — induding artidlesin
scientific journals and other media, Satements that have been made during open sessions of
federd advisory committee meetings, and information thet is contained within the companies
own press releases, Internet webgites, and filings with the Securities and Exchange Commission
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— CRT has learned that many companies are devel oping xenotransplantation products and

conducting xenotransplantation clinicd trids. See, eg., Mullon C, et d., Bioatificid Organs

May Help Reduce Risk of Zoonosisin Xenotransplantation, Artifica Organs 23(4): 366-376

(Nov. 4, 1999) (Attachment 35); Chen S, et d., Treatment of Severe Liver Falure with a

Bioatificid Liver, Annas New Y ork Academy of Sciences 831: 350-60 (December 31, 1997)

(Attachment 36).

24, In particular, on their Internet websites, companies have been forthcoming about
disclosing that they are devel oping xenotransplantation products, and, in many cases, have
disclosed that they have submitted xenotransplantation INDs to the FDA. For example, on its
publicly accessible Internet website (www.diacrin.com), Intervenor Diacrin provides alengthy
explanation about clinica trids for its many xenotrangplantation products. (Al. Ex. 38). In
addition, Diacrin posts atable on its website that discloses the regulatory status of each of its
xenotransplantation products, such as whether a certain product has completed Phase| clinical
trials or whether a xenotransplantation IND has cleared FDA approva and is ready to proceed
into clinicd trids. (A. Ex. 37). In addition, until recently, Intervenor Circe Biomedica
described Phase |1 and Phase 111 dlinicd trids for its HepatAssigt bioartificia liver system, which
uses pig liver cdlsto “filter” the blood of patients suffering from liver falure, on itswebgte. A.
Ex. 32. Moreover, according to information on Baxter Nextran's website, Nextran is developing
tranggenic pigs and has completed a Phase | dinicd trid using pig livers through which to filter
patients blood outside the body. (Pl. Ex. 34). BioTransplant — whose partnership with
Intervenor Novartis recently created a new company, Immerge Biothergpeutics — is developing
transgenic pigs and a technology designed to “ re-educate the body’ s immune system to accept
trangplanted cdlls, tissues and organs by recognizing them as ‘ sdlf’”, according to information on
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BioTrangplant’ swebsite. (Attachment 37). In addition to the companies that have intervened in
this lawsuit, other companies have publicly disclosed thet they are developing
xenotransplantation products. For example, Algenix has disclosed that it is developing the
LIVERX 2000 system, an externa liver support system that incorporates pig liver cells.
Attachment 38.

25. In October 1997, the FDA placed ahold on dl xenotransplantation clinica trids
usng live pig cells after ateam of virologistsin England reported that PERV infected human
cdlsin laboratory test tubes, that two separate strains of the virus existed, and that the genes for
both viruses gppeared in awide variety of pigs. PatienceC, et d., (Pl. Ex. 14). Thedinicd hold
was lifted once xenotransplantation companies developed tests to screen both pigs and patients
for evidence of PERV's, even though the FDA said it could not guarantee the accuracy of such

tests. Sheryl Gay Stolberg, Could This Pig Save Your Life?, The New York Times Magazine

(Oct. 3, 1999) at p.50-51 (Attachment 39). However, the agency never adequately explained to
the public why it lifted its hold on clinical trids despite the public hedlth risks that are posed by
xenotransplantation.

26. Inits March 9, 2000 Freedom of Information Act request, CRT requested
information about xenotransplantation clinicd trids o it could ascertain whether the FDA is
adequately monitoring xenotrangplantation clinicd tridsin light of the sgnificant public hedth
risksthat areimplicated. CRT is very concerned about the many public hedth risksthat are
posed by xenotransplantation and the FDA’ s willingness to allow xenotrangplantation to proceed
into the clinica setting. For example, CRT seeks to ascertain the true number of deaths and side
effects that have occurred during and after xenotransplantation clinica trids and determine
informatively whether these deaths and side effects were attributable to xenotrangplants or other
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causes. CRT ds0 seeks information about pig viruses that the FDA may not have yet reased to
the public. CRT seeks the information o it can determine objectively whether the FDA, by
alowing xenotrangplantation clinical trias to proceed despite scientifically proven hedth risks,
has placed the American public and the international community at too great arisk.

27.  CRT will use the requested information to educate the public about the issues
surrounding xenotrangplantation, particularly its risks - through press releases, radio and
televison interviews, letters to the editor, and the Internet. Having the information will alow
CRT to judge whether its concerns are vaid and its desire for aban judtified. If they proveto be
30, the knowledge gained from this case will enable CRT to campaign more effectively.

Pursuant to 28 U.S.C. 8 1746, | hereby declare under penaty of perjury that the foregoing

istrue and correct.

Alix Fano, MA

January xx, 2002
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