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AFFIDAVIT OF DR. CRAIG NICHOLS

Before me this day personally appeared Dr. Craig Nichols, a person to me well known,
and upon his Qath stated that the following is true and correct and within his personal knowledge:
1. My name is Dr. Craig Nichols. I am currently Professor of Medicine and Chief of
Hematology/Oncology at Oregon Health and Sciences University. I have been a doctor sincer
graduéting medical school in 1978 and a cancer and blood specialist (hematologist) since 1985. I
réceived my training in Hematology at University of Miami and Hematology/Oncology traimﬁg
at Indiana University. I joined the faculty fhere and moved through the aéademic ranks to
professor in 1996. In 1998, I was recruited to be the Chair of Hematol.o-gy/Oncology at Oregon
Health and Sciences University. Indiana University is the foremost center in the world for the
research and care of patients with testicular cancer and I developed a substantial experience with
th‘ié disease thefe. My research on the subject is well known and, I can say, without

contradiction, that my reputation as a clinician and researcher in testicular cancer is worldwide.

CANCER TREATMENT

2. On October 19, 1996 the Lance Armstrong made an appointment with me because he had

backeround at that
EXHIBIT

been diagnosed with testicular cancer. I did not know Lance Armstrohg or i

/E(;\
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time. He had been diagnosed in Austin, Texas under rthe care of Dr. Dudley Youmans. His

diagnosis had been established wh;en he began to cough up blood. Investigation identified
numerous rounded abnormalitiés on his chest X-ray that were highly suspicious for.metastasis.

Examination in Austin revealed a testicular mass. He underwent tumor marker evaluation and

was fouﬁd to have massively elevated testicular cancer tumor markers (beta human chorionic and

gonadotropin). H¢ underwent radical orchiectomy (removal of the testis) and was found to have

chbﬁocarcinoma of the testis along with a small amount of malignant teratoma. He received an

initial cycle of chemotherapy ih Austin and, then developed worsening headaches. Evaluation
revealed brain metastases. With the rapidly worsening situaﬁon, Lance Armstrong sought expert

opinions on the management of the disease and was seen by nlysélf on October 19, 1996. 1 have

reyiewed the records of that encounter. At that ti.mc,‘I repeated his blood tumor markers, had the

pathology of the reseéted testis reviewed by the testis cancer pathologist at Indiana University

and reviewed the available films personally and along with the radiologists and neurosurgeons at

Indiana University. I exarﬁined Lance Armstrong and found that he had a surgical resection of

his tgstis. I can say without equivocation that this careful review of the data ahd repeating of the

tumor markers confirmed without a shadow of a doubt that Lance Armstrong was suffering from

advanced disseminated choﬁocarcinoma of the testis. He underwent resection of his brain

disease at Indiana about one week later and was found to have some viable cancer. I began

treatiﬁg Lance Armstrong soon after with a second round of chemotherapy with a modified

regimen on October 28, 1996. 1 continu_ed to treat Lance Armstrong until December 13, 1996 and

then prescribed a course of follow-up testing.

3. I began treating Lance_ Armstrong with chemotherapy on October 28, 1996. Lance

"Armstrong underwent chemotherapy given intravenously for five days every three weeks forr
three additional cycles. He received an aggressive combination of cisplatin, etoposide aﬁd
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ifosfamide.

4. Following treatment, I saw Lance Armstrong until October 2001. 1t is vitél to monitor a
patient once the testicular cancer has been treated to identify recurrence at an early and treatabie
time. The usual period for following cancer patients is five years. After the five years the chénces
of the cancer returning are negligible. |

5. Unfortunately, chemotherapy has'numeréus side-effects. It is usual for Erythropoietin
(more commonly known és EPO) to be administered to cancer sufferers to counter certain of
these side-effects. As a consequence of the chemétherapy, Lance Armstrong "became very .
anemic, developed a low white blood. cell count, and significant nausea and VOmiting and, as a
result, he was treated with a number of drugs including EPO. As well as EPO Lance Armstrong
received ondansetron, lorazepam and dexamethasone for nausea and brain swelling and
filgrastim for management of low white blood cell c.ounts.

EPO

6. EPO is the most commonly used dfug in the treatment of chcmotherapy induced anemia.
It is essenti‘al to minimize the degree of anemia in cancer patients undergoing chemotherapy to
_ avoid blood transfusioﬁs and the profound fatigne associated with chemotherapy-induced
anemia. At one point, Lance Annstrong developed a héfnatocrit’ of 25gm/dl (normal range for
males 42-47). For these reasons, Lance Arrﬁstrong was -administered with EPO. There is néthing
irregular or abnormal about the use of EPO in cancer patients and, indeed, it is oﬁe of the most
common supportive care drugs given in conjunbtidn with chemotherapy.

7. Lance Armstrong responded positively to the chemotherapy and chemotherapy was
stopped on Decembgr 13, 1996. The use of EPO on Lance Armstrong was therefore stopped in
early January, 1997. At no time aﬁer. this date did I or, to the best of my knowledge, any of my
colleagues administer EPO to Lance Armstrong. There would have been no reason to do so.
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MEDICAL FILE

8. While I do not, and cannot, waive Lance Armstrong’s medical privilege, I would like to
poinf out that I have, as a result of the preparatio.n of this Affidavit, reviewed Lance Aﬁnstrong’s
medical file. I used the notes contained within to refresh my memory about his treatment.

9. Following successful treatment of his cancer in 1996 I continued to check Lance
Armstr_ong’s blood levels on a regular basis from January 1997 to October 2001. Initially, he had
fegulér evaluatjon every several monthsr for the first year, every four months in the second year
and twice yeariy to 2001. | |

10. I can confirm that, during that monitoring period; I saw nothing irrégular in Lance
Armstrong’s hemoglobin or hematocrit levels. Lance Armstrong’s blood levels remained
chsisfent and did not fluctuate outside the normal range. I can confirm that at the time of the
check-upé, and also upon reviewing the material in the file, there is nothing irregular with Lance
Armétrong’s red blood cell levels tﬁroughout. I am a blood specialist and very familiar with the
use and effects of EPO. Had Lance Amistrong been using EPO to enhance his cycling
performance, I would have like]yridentiﬂed differences in his blood levels. After all, I had treated
him and administered EPO during his treatment years when he was not cycling between October
1996 and January 1997 and was Véry familiar with his blood levels.

11. I wish to point out also that the “perfonnance-enhancing” effects of EPO last for
approximately two- weeks following administration. Lance Armstrong was administered EPO
between October 1996 and January 1997. I understand that Lance Afmstrong only returned to
professional cycling in February 1998. Thereforg, it is undoubtedly the case that the
administration of EPO for the treatment of Lance Armstrong’s chemotherapy-induced anemia
cannot have had any performance-enhancing effects on Lance Armstrong’s cycling. In addition,
the fact that throughout the frequent check-ups until October 2001, when they ceased, I did not
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notice any unusual or irregular blood cell levels in Lance Armstrong’s blood, indicafes to me that
Lance Armstrong was not administering EPO between January 1997 and October 2001.

ALLEGED “CONFESSION” OF LANCE ARMSTRONG’S -EPO USAGE PRIOR TO
CANCER TREATMENT

12. I did not have any knowledge of the background of Lance Armstrong before October 19,
199.6. I have been told that it is alleged that Lance Armstrong admitted to his doctors, in front of
other non medical personnel, that. he had uséd performance-enhancing drugs prior to being
diagnoséd with cancer. I have no recollectipn of being present during any conversation where
Lance Annétrong stated this. Though I was not Lance Armstrong’s sole physician, I was
responsible for the majority of his treatment and would have been p.resent at every large meeting
where discussions took place or decisions were made. I have, as mentioned above, had the
opportunity to review Lance Annstrdng’s medical file and can confirm that no entry has been
made, neither by me, nor, by any other doctor that saw Lance Armstrong, to the effect that Lance
Armstrong had been taking performance-enhancing drugs. I have never seen any evidence, either
from myself or any othér doctor, that indicates Lance Armstrong admitted, suggestéd or
indicated thgt he has ever taken performance-enhancing drugs. His medical file from Indiana
' Univefsity Medial Center shows. that during his treatment at tfle Center he wés asked questions
regarding his medical history over 20 times, which jncludéd questions regarding his past medical
history and past medications and drugs taken. Nothing in the chart indicates he ever said or
responded that he had taken performance-enhancing drugs. The. anesthesia and surgical_ pre-
.operative, notes from October 23, 1996, the day before his brain surgery, are particularly
instructive. In that situation, the anesthesiologist and the doctor are visiting with the pétient na
very serious situation where accuracy in responses is very important. These doctors disclosed

the risks of the brain surgery and anesthesia to Lance, including damage to adjacent tissue, and



nuerological decline such as weakness, numbness, speech and vis‘iori problems and they
discussed his medical history. Had there been any indication from Armstrong to either of these
physriciansr that he had used performance enhaﬁcing drugs, that résponse would be noted in his
records. There is no such note. I and other medical personnel visited with Armstrong about hié
medical historjf before his chemotherapy started on October 28, 1996. Lance Armstrong never
admitfed, suggested or indicated that he has ever taken performance-enhancing drugs. Had this
been disclosed to me, I would have recorded it, or been aware of it, as a pertinent aspect of Lance
Annstrong’é past medical history as I always do, for example, for prior smoking history, alf:ohol '
use, illicit drﬁg use and HIV risk factors for each and every batient. Had I been present at any
such ‘confession,” I would most certainly have vividly recalled the fact. As stated previously, 1
did not know Lance Armstrong ﬁersonally of professionally at the time of the first encounter,
~ therefore, there should be no suggestion that I may have somehow purposely omitted to record or
recall Lance Armstrong’s confessioﬁ. In any event, I would have recorded sﬁch a co_nfessioh asa
matter of form, as indeed, would have my coileagues. None was recorded.

13. Though doctors are under a professional obligation to record all matters regarding a
patient’s medical history in his/her notes, it would be unusual to ask a professional athlete who
has been diagnosed with’ testicular cancer whether or not he had previously used performance-
gnhancing drugs. I have treated other athletes with testicular cancer and don’t recall ever asking
them whether or not they have used performing-enhancing drugs. |

14. While on this point, I believe that it is important to respond to allegations that perhaps
the use of performance-enhancing drugs such as EPO can cause cancer and indeed may even
have caused cancer in Lance Armstrong. There is no established scientific evidence that EPO can
‘cause testicular cancer. From my treatment of Lance Armstrong I am co’nﬁdenf that his cénce‘r
could not have, and indeed was rnot, caused by the use of perfonnance-enhanéing drugs.
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‘SAM:

~ SUBSCRIBED AND SWORN TO before me this g day of _10€C=ms102005.

SO\

DR.C CHOLS

?{Mﬁ Corpos
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NS "" KIMBERLY- DAWN COOPER
% Notary Public, State of Texas
-~.§ My Commission Expires
July 26, 2009
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AFFIDAVIT OF MEDICAL RECORDS FROM
INDIANA UNIVERSITY HOSPITAL

BEFORE ME, the undersigned authority, on this day appeared the Affiant, who, being duly
sworn, deposed as follows:

"My name is Lﬂ/w rinle b ) .“-n'\ , 1 am of sound mind, capable of making this
affidavit, and personally acquainted with the facts herein stated:

1 have custody of a copy the medical records from Indiana University Hospital for Mr. Lance
‘Armstrong (hereinafter "health care provider"). Attached to this affidavit are 379 pages of medical
records. The records are the complete set of the Indiana University medical records for Mr. Lance
Armstrong from October of 1996 to Present, with the limited exception that the attached copy of
these records does not contain copies of the actual x-ray films, scans or other such imaging tests.
These records are kept by the health care provider in the regular course of business, and it was the
regular business practice of the health care provider for an employee or representative of the health
' care provider, with knowledge of the act, event, condition, opinion, or diagnosis recorded to make

the records or to transmit information thereof to be included in such records to other employees in
_order to secure accurate diagnosis and/or treatment of the patient. The records were made at or near
the time of the act, event, condition, or diagnosis recorded or reasonably soon thereafter.

The records attached hereto are exact duplicates of the original.”

ma/«

Affiant

'SUBSCRIBED AND SWORN TO BEFORE ME on this_7 %day of &Mmes

AIAN Al M4t - e

MO TEE o6



IN THB MATTER OF;

LANCE ARMSTRONG AND §
TAILWIND SPORTS, INC. § .
§  BEPORE THE HONORABLE
§  RICHARD FAULKNER, RICHARD
v §  CHERNICKAND TED LYON,
§  ARBITRATORS
§
SCA PROMOTIONS, INC. §

ASKIDAVTT MARIO ZORZOLY
‘ Before me this day personally appoared Mario Zarzoli, 2 petson o ma well known who,
upoh his oath, stated as follows: _

“¥y name is Marlo Zorzoll. Iam o resident and cirizen of Switzerland; I am over the age
of clghicen (18) yoars, bave never been convictod of 8 riminal offense, end am fully competent
1o mako thip Affidavit '

1am the Health Managsr of the Unlon Cycliste Internxonale (UCT?), In this caprolty, I
am fnvolved with, and intimetely ferliar with, the ferting protocols wnd resuls of enti-doping
tests.aad heahth 1ests administerad to paricipaniy md.minpoﬂwrp in the Tour do Franoe bicycle
competition. ! am & medical doctor snd ] am in chargs of the scientific and medical aspects of
doping conmol, [ am fnvolved in the scientific wd medical aspects of rorults mansgement of
doping tests, [ mm in charge 'pfﬂ.\a organization, results mmagm@l aad followp of hoslth
1118 '

7 As & proliminary master, tho sot-doping tosts in cammeotion with the Tous ds Francs are
pecformed by the French Ministry of Sports in collaboration With UCT , Testing is conducted
pursiznt o procedures and protoools peescribed by Pronch and-doping legisiation. The laboratary
which performs the analysts of test spocimant ia tho Anti-doping lsboratary of Ohatenay-Malabry
(FRA) and s also "WADA (World Aot-Doping Agenoy) Arcredited™ and was accredited by the

10C bofors.

CL 0300



1n 1598, the intemarional cyeling world was stunned by 2 major drug/doping scmdal. that
forused upon Team Pestiva team but did reveal further sbusns In tho sport of cycling, This
soandal was widely publicigod in both Burepe xnd the Unitsd States. As a result, sod ix order o
presarve tha integrity of UCT ovents, major improvements and modifications wers nﬁde o the
testing protocols employed at the Tour de Frauaco and other competiions, For example, during
the 2000 Tour do France, a new testing procodurs and methodology for the detéction of EPO
("eryibropointin™) was being doveloped and latar beonmme availsble. EPO i3 2 drug which tends 10
boost hemotocrit levels (esaentlally, the percontage, by volume, of red blood cells in the blood),

{heraby increasing cndurance. Besanuse the new tasting procedures and protocels for EPO wers

ungvailable o the tims of the Tour de France race in 2000, all urinc test samples were frozen md

subjeatod to the new EPO testing procedures whon they wers perfected.  Thus, hed any
competitory wilized EPO in canjunction with the 2000 Tour de France, the Freach anthorides
would have Mmd such 13 when they tasted the frozen urine samplas h.\ oxrly 2001, .°

“ 1 hgve boen provided a copy of an allagation {n the ﬁl_inga of SOA Pro:'noﬁons, Ino. in
which It it alleged, araong other things, that: the UCT testing prooesses are inefactive because 2)
the results - analysis processes wtilized cannot dotect maoy, if not all, modom Performance
Enhepcament Droga (“PED™); b) testing procedures have identifiable woakncss& that undeamine
thedr integrity, such a3 giving Hders advimce potice; end c) post-tosting procedures aro h.igfﬂ}"
frogular and suspect. SCA also zoserts that mezy riders are warned of “problems™ with tost
rosults, then no action is talem by the UCL™

“Those gtatemments, If they are intended to epply to the UCI westing procedures or to
testing procedures st the Tour de Franoe, aro wntrue. T would polm ow that the Touwr de France
tosty aro pecformmed by officia) doctors sppointed by the French Spart Minlstry. These doctors
may be assisted by 2 represeatative of the sports- federation, and UCT sends an nhﬁ-doping
inspector to aselst the Franoch officizl doctor, It it the doctor who is responsible for the tasting.
As flated boforo, the labaratory which performs the analysis 19 the state-owned and "WADA
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acezedited® laboratory of Chitenay » Malabry (FRA) This iabumory i, a5 aro all other WADA
acoredited laboratories, cntirely Independent from UCT and hay aﬁ cxcallent reputation. It was
this laboratory that developed the EPO-test

Wheseas the French authorities cooduct dopiag tests, UCT at the Tour do Francs (as et ather
cycllpg. oompetitions) also conduots so-called heahth ests. I have prodnoed 3 copy of the
protocols and pracedures employed st-the 2004 Tour and have sttached them to this affidavit.

Theas health tests aro biood tests sirming at identifying stypical blood valuss. Such valizes may be

caused by various fectora, including the uso of prohfidted substances or methods, If the velucs
a6 outzide the norm laid down in the UCT regulations, the rider wil] be deomed tnfis for cyoling
and may oot parbcipate in races for at least two wooks, (This means that 8 rider has w leave the
race if his blood values are outside the nocm, even if the EPO test would bo negatlve), There are

reasony for such a policy, not the Icast of which la that blood valuos cutside ths norm, ¢.g high

) haanaxocﬁt fevels, produce of ind!mtc_haakh tisks Ifthe values are outside ths nacm or only

suspect, 1he rider will alao be pubmitted to an EPO doping test. The UCK antl-doping inspector
will suggest to the offlolal mti-doping dostor in the Tour de France that the ridar concorped is
spotifically testad fot BPO In 2004, numerans urino astidoping tests and bleod amideping tests
were administorod ot the Tour db France, Mr, Armitrong was subezinod to both kinds of toss on

Dumerous occasiona,

Al tvery stage of tha Tour de Franco, about six riders ere tested, Including the winnor of the

stage, two ridars eelected at random, the tument londar (wearing the Tour ds Prancs yollow

jersey) end eny siders selectod on the basis of blood tasting At tiroe trial events, the first tres
finishing riders and two additions] at random sslected riders are testad.

CL 0302



"There is no advancs notice for health tests other thag the tims necessary to chaok in at the testing
room (maximurn ten minutes). There i3 no advancs notics fbor doping tests other than the
knowledgo thar the leader of the race and the winner of tho stage will be testad. Riden sclectad at
random by 1he French doctor are informed soms minutes bafore fnishing mé race o that they
know that they have o remain availahle for testing aflar the finish.

Tho repors of the labaratory with the analysis results aro sent to 2n0tber Prench indspendent
body, the CPLD (Consell d= Lutte ot do Prevention du Dopege), according to the French
leglslation. This official body of French public lew is in charge. of results managetent #nd of
dlaciplinary proceedings agxinst forsign riders (the Franch Cycling Federstion is in charge of
disofplinary proceodings agninst ity own licengess). Capics of the laboratory roporta are also sent
to the Frcach Ministry of Sports, WADA and UCL It it uothinksble that 5o action would b
wodertaken in the cass of a lebacatory repart identifying the presence of a probibited substancs or
method. 7

“In sdditlon to the tace-relitod tests, ouof-competition tests are administersd by s UCT
and various ofhet anti-doping agencies without waming. ”

“] ponfirm that, in the 2004 Tour do Franoe, Mr. Lancs Armsgeng was testod sevenl
times (8 antidoping wrino tests / 1 amtidoping blood test / 2 hoalth blood tests) in conformity with
the Prench legal protocols and procedures and that e of those Laboratory results were negative.
1 also confirm thar Mr. Armstrong has hees testad numervns sdditional times at the Towr de

Frepee in pﬁor yoart and has never violated any of the rules and rogulstions of tha race of testod

poaitive for any banned or illegal substance or procedure. I also confirm that Mr. Armstrong
never showed atypical blood velues™.
FPurther affiant sayeth not.
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MARIO ZORZOLI

SUBSCRIBED AND SWORN TO bofors o this day of May, 2005.

NOTARY PUBLIO

Légalisation qumérp 7'427 ¢
Sur la base d'une comparaison de signarure, le soussigné, Charles-Pascal
GHIRINGHELLY notaire 2 Aigle pour le canton de Vaud, atteste {'authenticité de
la signavurs apposée ci-dessus par Monsieur Mario Zorzoli, domicilié & Gepdve, —
Adgle, & deux mad deux mille cing.
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Jn.the sontext of blood tests

Praparation

The Sports Safety and Condltions Commissian (S8CC) designates two medical inspactors.
One Is designaied as ‘mission leadsy’ and the other one as ‘assistant ingpector, it is the
‘misgion leader’ who is responsible for tha mission,

The medical inspeclors (heraafter: the Inspectors) recelve instructions from the SSCC about
tha hatel or hotsls where the blood tests will take place. They may be sent {o the location two
days before ihe date of the teet, In order to Inspect the premises and the team hotels. The
. Inspectors may be glven the tesk of booking premises for the test, they will be responsible
for paying for these premises and will then ba reimbursed on presentation of a slmple
expenses slip accompanled by a recelpt. Preferably, two rooms of hotel rooms will be
booked (or altematively, the Team Manager's or tsam doctors room), and unsultable
premises must not be accepted l.e.; basements, callars, corﬂdors or ‘opsn’ rooms that allow
‘utside’ people to look in.

On the eve of the.test, and in the place Indicated by the SSCC (missicn fotal), the 'mission
leadet’ must contact the Independent Institute (laboralory) designated by the 33CC to
conduct the blood tests (hereaflar: the institute), 1o prepare the organisation of the tast He
ensures that the material and equipment are-installed on the eve of the tast. Hs fills in tha

‘Notice to the riders’ and ‘Blood test' forms with the Information he already has-at hls .

disposal,

The Inspectors receive Instructions from the 3SCC regarding the riders or teams to bs
tested, a3 well as Information about the holols whare the tiders 1o be tested are staying, The
inspectors must contact the prasident of the commissalres panst on the eve aof the tost to
chack whether any changes have baen madas in this regard.

The ‘mission leadsr’ draws up 8 list of tha riders to be examlnod If lots are to be drawn, the
'mission Jeader’ conducts this on the evs of the teat, In the prasanca of the representauve of
the Insthute. .

Organisation of the test

The ‘mission leader’ must plan the fimetable of tha blood lests (in co-operation with the
asslstant Inepector and the inatitnte) 6o that (tha blood tests are finished threa hours before
the start of the race and before 9 a.m.

The S5CC wishes ta giva priofity to the QUALITY of the tests rather than the QUANTITY,
This means that sometimes, the SSCC may daclda to tast only 2 or 3-1eams, or only the
moet distant teams.

If severai taams are staying in the same hotel, It Is wies to test some riders psr tam, but
" from ALL the feams.

The inspsctors give the notice form personally o the tsam manager or the team lsadsr or to
ancther team representative, They asic for the form to ba signed as an acknowiedgement of
_recelpt, and take It back. Ona capy ls given to the team raprasentstiva. If the latter does not
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The Inspactors give the notice form personally 1o tha team manager or the team leader or to
ancther taaim represeniative. They ask for the form to be signed as an acknowledgsment of
recaipt, and take It back. One copy I8 given 10 the team repressntativa, |f the laftar does no}
sigh it to acknowiedge receipt, the nepaciors mention this on the form. If there is no team
representative, of If he cannot be found, the inspectors fry to raach the riders individustty and
give them the copy of the form directly, Thay get sach rider to sign the ariginal,

Nolification takes placs at most ten minutes before the time when the riders cancemed must
present themaelves at the test premisss. The inspactors wilt maks sure to remind them st

the time of notification that all the riders of the same team inust present themsahvea at the
same tims af the test premises. -

Condugt pf the st

The fact that a ridar doas not have an ampty stomach for a tast.does nat prevant the blood
test and does not falsify the analysis.

it Is no Jonger Neoessary for the inspactors 1o take the ridsrs’ licence,
The riders have the optian of walting 10/15 minutas betwaan praseniing thamssives, which

happens Just 10 minutes after they hava besn notified, and the blood sampls being taken,

During this interval, they must without faf bs montared by the medical inspactor.

The Inspactor (the inspactor who 5 on the tast premisas) fills in tha ‘Blood test’ form while
ths institute proceeds with taking the blood samples. He makes sura that the form contains
all tha required Information before It Is signed by the rider, his atlendant If thers is one, by
tha representstive of the instituta and by himsalf. If ths rider and/of hle attendart do not sign,
*- tha Inspector mentions this on the fomm and indlcates the raason. ) )

um If the fimit

Before calfing a rider for a counter-analysls, make sura that the [nstitute has checked the Hct
value of the A sampla with the centrifugas and that the rasutt Is confirmed,

It the result of the analysls of the A sample shows a haematocrit velus exceeding the
maximum level, the ‘misston laader’ Informa the rider concerned or his reprasentative about
this while on the teat premises. I the rider or hls representativa are no longer on the
pramiges, the B sample will not be analysed and the result of the anatysis of the A sample Is
final. If the rider or his rapresentative are prasent, ha can be present at the analysis of the 8
sample. The representafive must ba In possession of a written authorisation. -

The 'mission leader’ must 'nn in the ‘Daclaration of Incapabifity’ form In the following cases:
« the rider did not prasant himseif for the biood test within the time fimit

» the rider presanted himasif but refused the test ]
+ the examination indicated a hasmatocrit fevel in axcese of the maximum ievel.
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He must draw up a form in four coples for sach rdsr concsmed:

» -one for the rider -
¢ ong for the rider’s national federation
» one for the commisealras panel

+ - ona for the file to be forwarded to the SS~C

The copy for tha.rider Is given to hla eam manager or tam leeder. if thers Is no team
reprasentative, the ‘mission leader’ will forward tha form to the riders concemed In a way he
chooses.

Tha rider Is declared unfit for a minimum parfod of 18 days. The 'misslon leadsr Informs the
SSCC, who will invita the rider to undergo another blood test, at the earllest 15 days aftar tha
first test, In order 10 determine whsther the rider can resurne hie sports aclivities.

The latter must go to an Independent Institute accradiled by the UC! for the psrformancs of
the blood tests. Howsver, the rider and/or his representative are frea to choose the
“faboratory. The LUCl resarves the right, howaver, 10 impose the laboratory.

CL 0307



‘ﬁtffi) AVTil 2004
— .
mesure de m aywe )'ap

_ Sysmex da la sérig XT-2000)
INSTALLATION, CALIBRATION ET CONTROLE:

s Ingtafler I'apparell at lo PC selon las modalités habltuelles. Passer las

contrdles Low, Medlum ot High 2 folx ot vérifier s'lls sont dans rlntuvnle
définl par l@ constructeur, -

» 8l les contrales ne sont pas corrects alors effectuer un autorinse, un clog
removs ot éventuellement un shutdown., Une fols le shutdown effectud,
attendre environ 40 minutas afin qus 1a Javel aglass,

+ Repasser los contrbles ot vérifler s'lis sont dans l'intervalla défint par 18
conatructeur.

s Prélevar un sang frals, I'homogdnéliser pandant 15 mlnutaa ot l'anatyser

avec s Sysmex.

s Vériflar 1a valeur d‘hamutocﬁta avec la centrifugeuse, La valeur de
I'hémoglablins dolt correspondre a Het/ 3 environ,

+« Cea méme sang dojt dtro analysé 7 fols of le coefficient do variahlilits de
I'hématocrife et de "Mémogliobine dolt &trs fnférleur a 1.8 % et celul das
roticufocytss (%) dolt dtre Infériour a 1§ %. Si les vamleurs sont dans
'Intervalle défint par i constructsur, alors sffectuer un « Shutdowns,

PRISE DE SANG ~ ECHANTILLONS AET B

» La coureur dolt 8tre sn position assise,

s Le gelrot ne doit pas 8tre posé trop longuement Inutilomant (délal ds moins
de une minute entre la posa du garrot et 'apparition du sang dans le tuba).

» Deux tubes do 2,7 m{ de sang sont prélevés par une ponction unique. lis
sont désignda arbitralrement nchnntﬂlons A et B, lis sont étiquatés avec un
numéro identique.

¢ Le tube A ost roud au minimum 15 minutes ot apalyséd Immadiatemont tal

que Ia procédure le déorit cl-dessous dana le point G, -

o Le tube B est placé dans un flacon numérots (Varsapack). Le ftacon ext
altrlhué & Féquipe toute entldre. Lo numére du flacon est Inscrit sur o
formulgire "Controls sanguin” sous o point 9 st sera sellé par Je mansger
de I'dquipe dés que tous les chantiilons B aurom été Introdults.

» Cot schantlllon ssra utllisé pour la contre-analysa.

s 8| pour une ralson quelconqus, te rempllssage-du deuxiome fube présente
des difficultés par la méme ponction, Il sera demandé au coureur 3"l disirs
una detxidme ponctlon, sinon Il admet qu'en cas de résultat entralnant une
déclaration dhaptitude pour I'échantilion A, ia douxldms analyws se féra
également sur I'échantilion A. Cotte condition ost acceptéo sous o chifire
11 du formulelre "Contrdls eanguin®.

= En cas de résultat sntralnant una déclaration d'lnaptrtude pour léchantillon.

A, lo coureur peut demander que I"échantiilon B solt ouvert devant lul at
analy=é suivant las m&mes ragies qus pour M'échantiiion A ot A J'alde d'une
cantrifugeuss. Aprés une contre-experties, c'est la rdsultat de 'échantilion
R qui xera pris en oompte de manidre définitive, La demande d'ouverture do
I'échantillon B dolt &tre formuléa dans un temps ralsonnable, aprés
"annonoe du résultat de Féchantllion A, on tenant compto des impératifs de
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ta course et de 1a qualité dos analyses, Ca délal sora discuts le cas schéant
entre F'ingpectasur médical, [e directour sportif du coureur ot le rtaponsabls
sciantifiqua de I'équips mddicatl (¢f. art 13.1.0558 du réglamant UG, -

G, ANALYSE DE L'ECHANTILLON A

» Préparation des sangs
- l.as sangs sont roulés pendant 15 minutes au minimum xvant tanalyse
-pour homogénéisation et stabillsation da la températurs,
- Effactuer un autorinse avant toute analyse
e Masures

- Effectyer une seula mesure sur I'dSchantliion A sl Het § 50% oy

Hb < 17 g/di ET Réti 2 0.4%
- Lo couraur sat déclaré apta.

a. Hématocrite > 3 50% ET hémealohipe > 3 17 a/d}

~  Effectuer une deuxidme meaure sur 'échantifion A

- S{Het < a 50% ou Hb < 17 g/dl, 1e coureur est déclars apts.

- 8 Het > 2 50% ot Hb < 17 p/dl alors écrim la phrass sulvante A c6té du
résultat Het: «Résultat non valldé par d'autres paramétres
hématologiquas »

- 8] Ia denxidme mexurs montre Het > & 50% ET hémoglobine > i 17 g/d!
alors Il y u contre-oxpertise sur I"échantifion B,

AVANT DFAPPELER LE COUREUR POUR LA CONTRE-EXPERTISE SUR
L'ECHANTILLON B, MESURER L'HCT DE L'ECHANTILLON A AVEC LA
CENTRIFUGEUSE

b. R&ti% < 0.4
- Effectuer une deuxisme mosure sur ’échanfifion A
= 'SIR6t% < 0.4, calculer Findex de stimulation OFF avec las Hb mesurées
relon la formula ¢

lndex db stimulation OFF « Hb * 10~ 80 VRé

-~ _Po ) sddant u cat d'He Hamant élo

88 V. ¥ m 8_sant alirws d}
8 e 'Index lour de 17 18 o/dl
(11)

- S} les deux Index sont > & 133 (123 pour les fommo:), alors It y a conlre-
axpertise sur 'échantilion B -
D, ANALYSE DE L'ECHANTILLON B

Le coursur oy son mandatelre est informé qu'll peut assister, dans un délai definl
par inepectour médical, A 'analyse de Méchantliion B,
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Avant ds procéder 3 la contre-expartise, passar 2 fols Js contrdle High , 2'{0(& le
contrdie Medium st 2 fois Ja contréle Low ! tes valeurs dolvent se situer dans
Iintarvalie défin) par le fabricant des contrdles. Pax toujours poesible {1}

La coptre-axpertisze saca offectués i ['alde de I'analyssur Sysmex de |a sarie xT-
20001 ot dune eentﬂl’ugouu.

A. Pn&plmtm: des sangs
Le tube de sang EDTA est roulé pendant 15 m!nuws au minimum avant
'analyse pour homogénélsation &t stabjlisation de températura,
- 10 minutas avant 'analyse do '6chantilion B da 1a contra sxpertiee, sorilr
I'apparel! en «stand by» sp prossant sur la touche « start », puis effoctuer
un « autorinsa ».

b, Analyso da ['échontlifon B pour hémalocrite » 50%
Effectuer uns mesure aur Iéchapfiifon B. Sl Het < 50% (47%) ou
Hb < 17 g/di (16 g/d1), le couraur ost déciaré apte.
Dans te cax contraire, procéder 3 uns detxidme masurs.
"« Lors de Ia deuxltmea mesuro, sl 'hématocrite ost > a 50 % ET
" I'hémoglobine > & 17g/dl, alors effectuer une centrifugation.
- - 8| la valeur hématocrits déterminée par (a centrifugouss st > 3 50%, b
couraur est déclaré inapte, _
- Dana tous lea cas {a valeur I plus bases sera [a valeur retanae.
- Sl Het > & 50% ot Hb < 17 g/dl alors écrire ja phrase sujvante i ofté du
résuitat Hct: «<Résultat non. validd par d'autres - paramitras
~_hématologlquss »
= Les valeurs pour Iex fammes sont respectivemsnt 47% pour 'hématocrite
et 16 g/di pour I'hémoglobine. .

c Analwe de I'échantilion B pour Indlx oﬂ' > 139

Effsctuer une mesurs sur I'échantilion B, S) I'lndex off calculs ost § 1!3,
la coureur eat déclaréd apte, Dans le cas contralre, procéder 3 une
douxidme mesura de I'dchantiflon B,

- Lora de Ia deuxidme mesure, s I'Index off calculd est > 133, alors |o
couralr est daclaré Inapte,

~ Dana tous les cas {a valsur Ia plus basse est la valaur retenue,

- Lavaleur de I''ndex OFP pour los femmeos oet do 123

3.
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IN THE MATTER OF:

LANCE ARMSTRONG AND §
TAILWIND SPORTS, INC. § .

§  BEFORE THE HONORABLE

§  RICHARD RAULKNER, RICHARD
v §  CHERNICK AND TEDLYON,

§ ARBITRATORS

4
SCA PROMOTIONS, INC. §

AFFIDAVIT OF CHRISTIAN YARIN

Bofore me this day personally appsared Christiag Varin, a person 10 me well knowa who,
upon his oath, sm.ed s follows:

“My nams is Christian Varin, T arm a rasidant and citizen of Switzeriand; T am over the
ago of sighteen (18) years, have never been comvicted of 3 crimins] offense, and am fully
competent to make this Affidavit. 7

1 am the Anfi-doping Manager of the Union Cycliste lismationals (*TUCI™). In this
caézclty, I am involved with, and intimtely famdlise with, the testing protocols and results of
entidoping tosts administered o participants and comperitors in the Tour de Franos bioycle
competition. As 8 preliminary matter, the anti-doping tests iz connection with the Tour de France
are performed by the Frenoh Minlstry of Sports in collaboration with UCI . Testing s conducted
pursuant to procedures and protocols presaribed by French anti-doping legislation, The laboratary
which performs the snalysis of st specimiens is the Anti~doping laboratory of Chstenay-Malabry
(ﬁA) and s also “WADA (World Anti-Doping Agenoy) Acwredited” and wag accredited by the
10C bofoze. ' '

In 1998, the international cycling world was stunned by & major drug/doping scandal that
focuscd upon Teem Fegtina tazmn but did rcv;al further abusos i the sport of cycling. This
scandal waa widely publiciead in both Europs n.udtbo United Bta-te&_ A3 g resolt, and in order to

peeserve the integrity of UC’I events, major improvamen's and modifications wege made to the
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toatlng protocols employed at the To\# s Prance and other competitionn.  For exumple, during
the 2000 Tour de France, a new tuﬁns procedure and xpe!hodology for the dotection of BPO
(eryhrapaletin™ was being developed and later beceme svaflable, BPO is & drug which teads to
boast hemotocrit Jevels (assemtially, the percentage, by volume, of 1ed blood oclls in the blood),

theroby inereasing onduranea. Bocuuse the new testing procedures and prococoﬁ for BPO were

unayailable at the time of the Tour ds France race In 2000, all wine toat samples wero frozen and

mbjeéwd 1o the new EPO. wsting procedires when thoy were perfocted.  Thuy, had eny
compatitars wilieed EPO in confunction with tha 2000 Tour ds Pranos, the French authorities
would have discovered such use when they toated the frogen urins samples in emrly 2001, .”

“ 1 have been providad a copy of en eliegation in the filings of SCA Promodoﬁs. e, n
which it is alleged, amang other things, that: the UC! testing procesass are inafoctive booanso 8)

the results enslysis processes uritized cennot detect ﬁr.my. If not all, modemn Performance

Enlugcoment Drugs (“PED"); b) testing procedurey have identifiable weaknegses that uodermine
thelr intogrity, euch as glving riders advaoce notice; tod ¢) past-testing procodures aro highl}'/
trregular and guspeet.  SCA also assorts tbar many riders are wamod of “problams” with west
1osults, then no aotion §9 Waken by the UCL™

“Those statcmnonta, if thoy are Intended to apply to ths UCT testing procadures or to
tzsting procedures at the To;n de France, aro unuua, 1 would point out that e Tour de Francs
1oty are pecformed by ozﬁc;;l doctor appointed by the French Spart Mintstry, _‘nme doctors
may be asaisted by o representutive of tho spovts fodaration, and UCT sands an anti-doping
inspectar to 2ssfst the Fronch official dootor, It is the doctor who u responsible for the tosting,
As suted before, the laboratory which poctorms the analysis is tho satc-ownsd and "WADA
accredited” Jabomatory of Chitenay - Malabry (FRA). This labaratory is, as are sll other WADA
poczoditsd Isboratories, ontiroly independsnt from UCI and has an pxcallent roputadon, X was
this lshoretory that developed the BPO-test, 7
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Whoreas the French suthorities conduct doping 14st, UCT at the Taut de France (as at other
cycling competitions) 8180 conducts so-called hoealth tests.. These aro blood testy aiming at
ideatifying atypicat blood valves. Such veiues may be emusod by varions factors, including the
ufe of peohibited substances or mothods. If tho values ars outside the norm 1aid down in the UCL
regulations, the rider will bs decrned unfit for cyoling and may not participats in racss for af Jeast
two weeks. (This means that & rider has o leava the race if bis blood velues are outside the porm,
cven if the EPO tost would be negative). There are ressons for such a policy, not the least of
whiol is that blood valuss omsids the pomm, ¢.g. high ‘haemaroori: le?c)s, produce of indicate
health risks If the valuos are outsids the nonm or only Mébct. tho rider will 2lso bs submitied to
an PO doping test. “The UCI and-doping inspector will suggest to the officlal anti-doping doctor
in the Tour de Franoe that the rider concerned is specifically testad for EPO. In 2004, numerous
urine snridoping tests xud blood antdoplag tests were administered st the Tour de France, Mr.

Armstrong wes submittad 1o both kinds of 1csts on pumerous eccasions.

Ag every stsge of tho Tour de Prance, about slx ridas ars tested, including tho winner of ths
stage, two riders sclected at nndom. the curromt lcader (wearing the Tour de France yollow
jersty) and any ridérs selected on the bagis of biood testing. At time trial events; the first thren
finisling riders and two additional ot randam salected riders are tamted.

Thbers is po advance notice {or health tests othor than the tme pecessary 10 check in st the testing
room (maxxmmn ten wiputss). Thers is no advancs notics fr doping t-asu other than the
kpowledge that the leader of tho mce 2nd the winnet of the stage will be tasted. Riders selected at
random by the Fronch doctor aré' informed some miputes before Gnishing the rave so that they
tnow that they have to remain avaifable for vesting after the finish,
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The roparts of the Iaboratory with the onalysis rﬁsuhx ars.sent to anothar French independont
body, the CPLD (Cousedl do Lutte et do Proventdon du Dopage), according fo tho Fremch
1cgulmor-1. Tlis official body of Fronch publle law I8 in charge of rosults management and of
disciplinary proceedings sgainst fovelgn ddars (the Prench Cycling Federation s in chorge of
disciplinery procordings against its own liccusees), Coples of the hboramrf reports aro also teat
fo the. Franch Ministry of Sports, WADA md UCL It is unthinkuble that no m:nun would be
undectaken in tho case of & leboradory roport jdeuifying tho presence of 3 probibited cubstaace or
msthod , |

“In addition to the racesolated testa, out-of-compatition tasts ra adminizicred by the UCT
and vardous other anti-doplng sgencies without warning. ™ '

. B ¢ oonﬁ.nnﬂm, in the 2004 Tour ds France, Mr. Lanco Armatrong was iamd swqﬁl
times (8 amidoping urine testa / 1 sotidoping blood 1est / 2 health blood taets) in oonformity with
tha Frenah legal protocols end procedires and thes all of thase Laboratory reanlts were nogativa.
1 elsa confirm thas Mr, Amsuoﬁg' hax bem testod numcfmu addidopal times “— the Tour do
. France in prior years and has nevac vi;:ln:d any of the rmiss and rogulatons ntﬁa 13ce or tested
. positive fut eny baoned or illegal sMnce or procotura. J elso confiqn that Mr, Armstrong
never showed atypical blood values”.

Furhar afflent ssysth not.

dj/c"“\ :
CHRISTIAN YARIN

SUBSCRIBED AND SWORN TO beforo me this day of May, 2003,

NOTARY PUBLIC

Lagalisation au dos
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Légalisation numéro 7'428: ' ' i

Le soussigné, Chacles-Pascal GHIRINGHELLYL snotaire 4 Algle pour le canton de
Vand, atteste l'authenticité de la signature apposée au recto par Monsieur Christian
Varin suivant présentation de sa carte d'{dentité suisse numéro 003147897,
Algle, le deux mai deux mille cing.
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IN THE MATTER OF:

LANCE ARMSTRONG AND §
TAILWIND SPORTS, INC. §
: § BEFORE THE HONORABLE
4 RICHARD FAULKNER, RICHARD
v § CHERNICK AND TED LYON,
§ ARBITRATORS
g .
SCA PROMOTIONS, INC. $
" AFFIDAVIT OF LEON SCHATTENRERG

Bcﬁtmoﬂﬁsd:ymﬂynppmeduon&bmb«gnpmmmewu koown
who, upon his oath, stated a3 follows: _

_ “My pams i3 Léon Schattenbearg [ am s resident and citizen of the Netherlands; I am
ovar the age of eightsen (18) yws, have pever been mvicwd bfl criminal offense, and om fully
compstent to make this Affidavit,

} 370 the President of the Antidoping Commission of the Union Cyclists Intemationals
(UCT™). In this capacity, 1 am invotved with, and intimately familiar with, the testing protocols
and rosults of enti-doping teats administered to pu-ﬁc.ip:n:s and competitors m the Tour de Frante
bleyele compection. T am involved with defining the smti-doping policy of the UCK and
supesvising 119 implementstion. [ was reapoasible for setting up the bealth 1eming programme
which I introduced in 1997, I am mformord of all tosting rosults, I am & modical doctor whh 8
years experiencs in tha fold of doping. Iam respensible for sotting vp the collabormien with the
French mthormu concerning doping conwrol at the Tour de France and | am supervising such
conatrols on behalf of UCT, including on the fisld

. A3 8 prelindoary matter, the ami-doping tsets in comoction with (the Tour do Prance we
performed by the French Minbtry of Sports in oollaboration with UC) . Testing is conducted
pursbant to procsdiares and profosols prosaribed by French antl-doping legislation. The laborstcry
which performs the soalysis of test specimons ia the A.nu'-dopinn. lsboratery of Chdwany-Malabry
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(FRA) xnd ir nllo *WADA (World Anti-Doping Agency) Accredited™ and was accredited by the
10C befoxs. '

In 1998, the intsrnational cycling world way sturmed by & mejor dreg/deping seandal thit
fooussd upon Team Festina team but did revesl firther abuses in the sport of cysling, This
mgmmmmymwmbou;mm snd the United States. As 8 result, md i order to
presorve the iui-grity of UC! even, major improvements mdmodlﬁahonswm made to the
toating protocols ‘employed st the Tour de Pranos and other compotitions. For owampls, during
the 2000 Tour de Prancs, a new teyting procedurs md methodology for the dotection of BPO
(“uyth'opoiain“).wls' Veing doveloped and later beoama available. EPO is & drug whih !sud: to
boost hemotoerit lgveh (casentially, o perczutags, by volume. of 10d blood cells in the blosd),

theyeby increasing codimance. Because tha new teating procadused aud protocols fnr_EPOwur

unavailable at tie time of the Tour do Franoe race in 2000, &1l urine tost amples wars frozen and
snubjected to the 'newVEPO texting procedures whan they were p&feeﬁ Thus, had sny
compotitors utllized EPO jn conjunction with the 2000 Tour do Fraocs, the Preach muthorities
would have disoovered such vae whon they tasted the fozen urine umph_: in early 200%, \* '

- Iln\mbomproﬁdoduocpyoﬁntﬂoj-ﬁonhthaﬂlhpo-fSCA Promotions, b:m
mxhwmmmm.mwummmmmmmm.)
the sesults mn!ym pmaaiuuﬁﬁudcmtdnac!mpy,i!mtnll, modern Performance
Enhancement Druge (“PED™); b) teating prooeditros bava ideatiftabla weaknesses that undermins
their intgrity, suoh e giving riders advance notice; and o) pom-tenting procedures o highly

iregular sod suspeot Suﬁommnmﬁdmmwmedpf“pmblmfwiﬂxm,

¢asulrs, then no action s wkvn by the UCL

“Thoso ratemants, if they ere imaaded 1o mpply to the UCK testing procedures or to
mst.ing;xowhxﬁ at the Tour de France, are unirve, lwmﬂdpommmumo.'fmxd-hm
tosts ere perforroed by official doctors eppointed by the French Spost Miukitry. These doctors

‘may be mssittsd by o represetative of the sparts federation, end UCT sends i astidopiog

inspector 10 asaist the French officiad dottor, Riimcdoetmwbo_ilmpm:ihle_brmemdu

2
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Al stated befors, the Iaboratory which parforms the analysis i3 the stato-owned md "WADA
accredited” iaboratory of Chitenay « Malabry (FRA), This lsboratary bs, as are all other WADA.
nooradited labaratarics, entitely indopendent from UCT and bhas an excellant reputation. Jt was
this Iaboratory that developed the ERO-tast.

Whereas the Frenah authorities conduet doping teats, UCT st the Tour de Frenes (ax ot othee

' cyoling compatitions) alsa conducts so-called heaalth tests, Thess are bloed testy siming et

identifying atypioal blood values, Such values muy be causcd by various Mctors, inchuding the
nre of prohibitsd substenoes or methods. If the vafuss are oumide the narm Jasd down in the UCT
regulations, tha rider will bo doemed unfit for cycling and may not participate in races for at lean
two weoks, (This means tat & rider bas to lesve the race if his blood values mn outide the norm,
even Kmemmwmﬂdbemyﬁw).mnuomﬁrmhspoucy. not the Jeast of
which i st blood vahues outeide the non, e.g. high heematoocit levels, produce ar mdicats
health risks 3 the values s outsids tho noom of caly suspet, the rider il also be submitted 1
m BPO doping test. The UCT anti-doping inspector will suggest to %o official mnti-doping doctor

“in the Tour e France that the rider concemed is specifioally teated for EPO. In 2004, numerous

urine antidoping tests end blood astidoping sts were administared st the Tour de Funca. Mr.
Armstrong was submitted to both kinds of tasts on mxmerons cceasions.

At every stage of the Tour de Franee, obout six riders are teted, inchuding the winmer of the siags,
two siders velocted ot randem, the cuent feader (Wearing the Tour de Frencs yollow jorsey) and
say ciders solacted on the basis of blood testing. At fimo trial ovents, the Srst three Snishing
ridwes knd two sdditional st random selectad riders are tested.

There is 5o advancs notios for health 1a3ty other than the time necesury 10 check in at ths testing
toom (maximum ten mimutes). There is no sdvancs potice for doping tests other then the
knowledge that the Joadee of the rase snd the winner of the sgs will b tested. Ridecs selooted 2t

3
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tmdom by the French docwr are informsd aoros mirsitey befors finishing the race vo thar they
Xkoow that they have to remain gvallabls for teping aftes the finish, .
The rwparts of the lsborstory with the snalysis rosults are sent to another French lndependent
body, the CPLD (Consedl do Lutis st de Preveotion du Dopegs), according o the French
legisintion. This official body of French public law is in charge of results managsgwnt and of
discipliary proosedings agatnst fhreign riders (the Pronch Cycling Federation is in charge of
disciplinary procesdings sgafast its own ficenseos), Copies of the laborstory reports ara also sent
10 the French Ministsy of Spors, WADA snd UCL “hm‘h'nhblnbdnomdcnw@bo
undartaken in the euord‘a )nbamy}upon idaatifying the presenoe of & probibited substatce ar
method. -
“In addition 1 the race-related tesny, out-f-competition teats are sdmiristered by the UCT
and veriows othar un.i—idopinawklwhhmmhg. »
‘lcouﬁmmu.h:thezoo-‘v'rou-dol’nm,Mr.l,.-mcaAmmnzwutgmduwd
times (8 sntidoping urine tests / | amtldoping blood tmt / 2 heatth blood tusts) in conformity with
tho Fronoh lagal psotocols snd procedures and that sl of thove Laboratory resuks were pepative.

I also confirm thet Mr. mmrmhnhmuuiﬂmmumlddiﬂopﬂumﬂmleraq_

Franos in priot years and bas nevee violated any of the rules and segulstions of the ruce of testod
posilive for amy bmned of illsgal substenca o procedurs, T slyo sonfirm thet Mr. Armstrong
never showad atypiosl blood.ﬁluu".

Purther affiant sxyeth not.

LEON SCHATTENBERG

SUBSCRIBED AND SWORN TO before me this dwy of May, 2005,

NOTARY PUBLIC
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IN THE MATTER OF:

LANCE ARMSTRONG AND
TAILWIND SPORTS, INC.
BEFORE THE HONORABLE
RICHARD FAULKNER, RICHARD
CHERNICK AND TED LYON,
ARBITRATORS

W On O LD LON O LOD WO

SCA PROMOTIONS, INC.

AFFIDAVIT OF TRAVIS T. TYGART

Before me this day personally appeared Travis T. Tygart, who identified himself
to me and, upon his oa.tb, swore to the following:

“My name is Travis T. Tygart. I am a resident aﬁd citizen of the United States; |
am over the age of eighteen (18) yca;s, have never becn convicted of a criminal oﬁeﬁsc,
and am fully competent to make this Aﬁidavit. The facts stated in .this affidavit are true
and comrect and within my personal knowledge.

I am Senior Managing Director, General Counsel for the United States Anti-
Doping Agency (“USADA™). 1In this capacity, I am invoived with, and intimately
familiar with, the drug testing protocols and results management of anti-doping tests
administered by USADA.

USADA is an independent, nongovernmental anti-doping agency for Olympic and
Paralympic spdns in the United States. USADA is a nonprofit Colorado corporation with
its office in ColorradoSprings, Colorado. USADA was crca_ted as the result of
recommendations made by the United States Olympic Committee’s (“USOC") Select
Task Force on Externalization 1o uphold the Olympic ideal of fair and ethical competition

and to represent the interests of Olympic, Pan American, and Paralympic athletes.
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USADA is not squecr to the control of the USOC but has contracted witﬁ the USOC to
administer its entirc anti-doping program, The USOC bas given USADA full authority to
execute a comprehensive national anti-doping program encompassing testing,
adjudication, edu;:au'on, and research, and to develop programs, policies, and. procedures
in each of these areas.

USADA began operations October I, 2000. Its board of dire;:tors consists of nine
‘members, five of whoin are independent; two of whom are recommendcd by the Athlete
Advisory Council; and, two of whom are recommended by the Nationai Governing Body
;ouﬁcil. USADA's professional staff is responsible for managing and coordinating thé
agency's day to day operations. 7 »

All athletes in U.S. Olympic sports, including éthletc members of U.S. national
govérning bodies such as USA Cycling, are subject to the programs of U.SADA. Because
USA Cyciing ié the U.S. national federation of the Union Cycliste Intemnationale
(*UCT™), the sport of cycling’s international sanctioning body, all U.S. cyclists including
professional cyclists are subject to testing by USADA. To be recognized as a national
federation by the UCI and the USOC, USA Cycling is ]egélly requircd to follow the
'protocbls of USADA. A truc and correct copy of the USASDA Protocol for Olympic
Movement Tesliﬁg is attached hereto as Exhibit A. USADA performs ou't-.of-compctition
(OOC) testing on elite USAVCycling' athletes and also perforins testing at USA Cyching-
sanctioned events, such as the Tour of Georgia. - 7

By being 2 licensed member of USA Cycling, like all Iiccnsed_mcmbcrs, Mr.
Lance Amstrong (“Mr. Armstrong') has an obligation to participate in the dru.g testing

programs of USADA. Further, since Mr. Armstrong competes internationally and is an

Poge 2of §

CL 0312



elite U.S. cyelist, he is in the USA Cyclihg/USAbA OOC drug testing pool. As part of
Mr. Amstrong’s obh’gétion for being in the OOC testing pool, hc_: must submit to
USADA his location information of where he can be located for testing at anytimc; and
anywhere, 24-hours a day, 7-days a weck, 365 days a year, with no advance notice of the
test. The USADA system of anywhere, anytime no advance notice Iesﬁng builds in threc
unavailable attempts or missed tests in an 18 month period before the athlete is subject to
a potential sanction for not being at the location for testing. This QOC testing system is
one of the strictest in the world by requiring athletes to be available anywhere and
anytime for no advance notice testing. -

The selection of athletes by USADA for OOC testing is done on a weighted
computerized system based in part on international standards. LEach sport under
USADA "5 jurisdiction is broken into high, medium, or low risk. Based on this and given
USADA 's resources, a certain number of tests are allocated to that sport based on these
facloté. The higher the risk a sport is, the more likely that étbl;tc will be selected for
0OC testing. USADA also has the authority to target test athletes.

If an athlete’s name is selected for OOC testing, there are steps for the USADA
Doping Control Officer (“DCO”) to follow in obtaining the gamplc from the athlete.
Attached as Exhibjt B to this Afﬁdm)it is a truc and correct copy of the instructions for a
'DCO to follow in Jocating the sclected athlete for 0O0C testing.

USADA also conducts testing at USA Cycling sanctioned events. USADA
generally follm;vs the selection criteria for competition testing set forth by UCT but has
authority 1o make its own selcctions. Generally, the top finishers and additional random

selections out of the entire field of athletes are the athletes selected for testing.
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When a samiple is taken from an athlete, it is sent to an independeht Wo_r]d Anti-
dopiﬁg Agency ("“WADA") accredited laboratory: If the laboratery reports an adverse
analytical result (positive test), USADA notifes the athlete, the USOC, and the sport’s
national govemihg body such as USA Cycling. The atmetc can then request that his or.
her “B"” sample be tested. If the “B” sample is also positive, then an independent revicw
board reviews the documentary evidence and recommends whetber sufficient cvidence _
cxists to proceed to a doping hearing. After receiving the review board's
recommen.dation, USADA decides wl\etl.xcr or ot to charge the athlete with a doping
violation. 1f USADA charges a(.x athlete, the athlete can contest the charge thréugh
arbitration before a panel of American Arbitration Association (“AAA™) and the Court of
Arbitration for Sport ("CAS"™) arbitrators.

USADA also has the ability to proceed against an athlete for committing a doping
violation not involving a positive test. In the event an athlete r;fuscs to test, distributes a
prohibited drug or is unavailable for testing, USADA would charge the athlcte with a
doping violation through the same process described previously.

Atliletes that are subject to USADA’s jurisdiction are subject to one of the most
_stringent énli—doping programs in the sports world.

I bave rcvic_\&cd USADA’s files regarding Mr. Amstrong. USADA has dmg
le;ctcd Mr. Armstrong twelve (12) separate times on the following dates: November 20,
2001, December 6, 2001, Octobcr 22,2002, No.v_cmbcr 18, 2003, April 22, 2004, April
23, 2004,7Apn'l 24, 2004, April 25, 2004, December 7, 2004, January 26, 2005, Fcbn.mry'

19, 2005, and April 5, 2005. Mr. Armstrong has never had an adversc analytical finding
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reported to USADA. USADA has never charged Mr. Armstrong with a doping violation
for a posilive test or being unavailable for testing or otherwise.

Further affiant sayeih not.

g

.4,_-74

= "S§PBSCRIBED AND SWORN TO before me this 3 day of May, 2005

-
—
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IN THE MATTER OF:
LANCE ARMSTRONG AND §
TAJLWIND SPORTS, INC. § -
§ BEFORE THE HONORABLE
§  RICHARD FAULKNER, RICHARD
v. §  CHERNICK AND TED LYON,
§ ARBITRATORS
§ .
SCA PROMOTIONS, INC. §
STATE OF CALIFORNIA 5
S
. b
COUNTY OF LOS ANGELES §
AFFIDAVIT OF DON CATLIN

Before me tﬁis day personally appeared DON CATLIN, a person to me well known,.who,
upon his oath, stated as follows: _

“My name is DON CATLIN. 1 am employed at the University of California at Los
Angeles (*UCLA™) and am responsible for the management and operation of the Olympic
Analyt.ic;l Labofatory, _Depanmer.wt of Molecular and Medical Pharmacology at UCLA. [ am
over the age of eightcen years and am fully competenf to make this affidavit. [ have personal
know]édée of the stalementé set forth herein and such stetements are true and correct,

I 'playcd a signiﬁcaﬁl role in the institution of athletic drug testing in the United States
some 25 years ago. The laboratory for which 1 have responsibility tests spécimens provided by
several spoﬁing associations including, .but not limited to, the United States Olympic Committee,
' the National Football Leaghc and the NCAA. The specimens which are received at our
laboratory are unidentified and tested according to protocols which are _developéd independently
by our laboratory designed to detect a wide range of banned substances, the profiles and

coordinates of which are electronically stored in our computers. Thus, if any sample reveals any
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banned substance in our database, it will be detected. This database is constanily updated as new
or “designer” substances are made known to us.

Qur laboratory is the exclusive destination and analytical facility for ail speciméns taken
by the United States Anti Doping Association (“USADA”). While T have no idea whether Mr.
Lance Armstrong’s specimens have been tested by our lab, as all competitors are anonymous, if

a specimen has been collected by USADA from Mr. Armstrong, our lab would have performed
the - analysis. '_I'he protocols and procedures employed by our laboratory are extremely
sqphisticated and highly reliable. If a USADA specimen was analyzed by our lab without a
banned substance being dctéc{ed, 1 can state With conﬁdcn-cc that such a banned substance was
not in detectable amounts in the specimen.

I have attached to this affidavit two papers descriptivcr of the tests employed to detect
EPO (“erythropoietin™), a drug which tends to boost the hemotocrit levels (essentially, the percentage, by
volume, of red blood cells in the blood), thereby increasing endurance. This procedure reliably detects
EPO if it-is present. We also have vast steroid coordinates in our databasc and the tesﬁ_ng procedure; and

protocols are likewise dependable for the detection of all such substances of which we are aware.

Further Athiant sayeth not.
DON CATLIN D
SUBSCRIBED AND SWORN TO before me this day of May, 2005.

NOTARY PUBLIC IN AND FOR THE
STATE OF CALIFORNIA
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Clinical Chemistry 49:6
901-907 (2003)

Drug Monitoring and
Toxlcology

Detection of Recombinant Human Erythropoietin
in Urine by Isoelectric Focusing

ANDREAS BreipBacH,! Don H. CatLIN,’?" Gary A. GREEN,'? INNA TREGUSB,’
Henry TRUONG,! and JerFrey Gorzex?

Background:; Doping with erythropoietic proteins such
as recombinant human erythropojetin (rHuEPO) and
darbepoetin alfa is a serious issue in sport. There is little
information on the ime caurse of detection of tHuEPO
in urine and on methods to evaluate electrophoresis-
based data. '
Methods: We used a recently described isoelectric fo-
cusing method for detecting rHuEPO and endogenous
EPO in urine obtained from individuals treated with
placebo or epoetin alfa. The latter was administered
subcutaneously at 50 [U/kg on days 0,2, 4, 7,9, 11,14, 16,
and 18. Blood and urine samples were collected during
the moming of study days ~3,0,2,4,7,9,11, 14, 16, and
18 and on days 2, 3, 4, and 7 postadministration. We
developed visual and numerical {two-band ratio) tech-
niques to evaluate the electropherograms for the pres-
ence of rHuEPO. ]
Results: Compared with the placebo group, the epoetin
alfa-treated group responded with increases in hemato-
crit, reticulocytes, macrocytes, serum EPO, and serum
soluble transferrin receptor. The electropherograms
showed that the pattem of bands arising from urinary
rHuEPQ is different from that of endogenous urinary
EPO. Both the two-band ratio and the visual technique
detected rHuEPOQ in all 14 epoetin alfa-treated individ-
uals 3 days after the last dose. On the 7th day after the
last dose, both techniques detected rHuEPO in approx-
imately one-half of the participants. rHoEPO was not
detected in the placebo-treated individuals.
Conclusions: The isoelectric focusing method detects
rfHuEPO in most urine samples collected 3 days after
nine doses of epoetin alfa. The numericil two-band

' UCLA Olympic Analytical Laboratary, 2 Departunt of Family Medicire,
Division of Sports Medicine, and ’ Deparonent of Molecular and Medical
Prarmacology, University of Calilornis at Los Angeles, Los Angeles, CA
90025, .

*Address correspondence fo this suthor at: UCLA Otympic Aralytical
Laboratary, 212 Granville Ave., Los Angeles, CA 90025. Fax 310-205-9177;
e-ouil Dailin@ucla.edu

Received October 31, 2002; accepted March 27, 2003.

ratio was equivalent to a visual method for ddccﬁng
rHuEPO in urine.
© 2003 American Association for Clinical Chemistry

Recombinant human erythropoietin (tHuEPO)* is a gly-
coprotein with 165 amino adds. and three N-linked and
one O-linked glycans that is expressed in Chinese hamster
ovary cells transfected with DNA encoding HuEPO.
HuEPO is the main factor responsible for the proliferation
of erythrocytes in the human body. Approximately 90% of
HuEPO production takes place in the kidneys whenever a
tissue oxygen sensor detects oxygen depletion (1, 2). For
patients with kidney failure, the loss of the main HUEPO
production site leads to severe anemia, which was treated
by blood transfusion until 1988 when rHuEPQ became
available. Subsequently, rHUEPO has beén approved for
the treatment of anemia attributable to renal failure,
cancer, and other types of anemia. Doping with erythro-
poietic proteins such as rHUEPO and darbepoetin alfa is
perhaps the most complex and serious issue facing sport
authorities today. A prodigious amount of anecdotal data
indicates that such drugs are widely used in some sports

- (3). . .

901

In endurance sports, the main performance-limiting
factor is the oxygen-carrying capadty of the blood.
rHUEPO enhances athletic performance by increasing the
number of erythrocytes (4). The Intemational Olympic
Comumittee added rHuEPO to its “List of Prohibited
Substances” in 1990, although at that time no method
existed to detéxt it in body fluids. A method for detecting
tHuEPQ in urine by electrophoresis was first described in
1995 (5), and in 2000, Lasne and de Ceaurriz (6) intro-
duced an isoelectric focusing (IEF) method coupled with a
technique that reduced the nonspedific binding that ac-
companies immunoblotting. The technique, called “dou-

i

¢ Nonstandard sbbreviations: sHUEPO, r uran erythrop
tn; [EF, isoslectric focusing: 3Thr, soluble serum transferrin receptor; TBR,
two-band nabo; QON, negative quality control; and QCP, pasitive quality
control.

EXHIBIT

o
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ble-blotting”; led to a practical method that is used to
detect THUEPO and darbepoetin alfa (a long-acting analog
of rHUEPQ) in the tirine of athletes {7, §). .

Very little is known about the time course of urinary
rHuEPQ after its administration. An increase in immuno-
reactive EPO has been reported during rHuEPQ admin-
istration but not in samples collected 4 days after the last
dose (9), and Wide et al. (5) reported detecting rHUEPQ

in urine by electrophoresis up to 48 h after the last dose.

In this study, our objective was to determine the time
course of detectable rtHUEPOQ in urine, using the improved
IEF method (6), after nine doses of rHuEPO. We also
describe numerical and visual criteria for determining
whether rHUEPO is present.

Materials and Methods:
DRUGS, REAGENTS, AND CHEMICALS
rHuEPO (Epogen™) was cbtained from Amgen Inc. The
sources of all other drugs, reagents, and chemicals have
been described elsewhere (7).

STUDY PARTICIPANTS ]
We studied 13 men (9 Caucasians, 3 African Americans,
and 1 Asian) and 12 women {11 Caucasians, 1 African
American) between 23 and 40 years of age. The study
particdipants were screened by medical history, physical
examination, and blood and urine tests. Hematology
screening tests included hematocrit, hemogiobin, macro-
cytes, and percentage reticulocytes. Serum screening tests
were qeatinine, ferritin, EPO, and soluble transferrin
receptor (sTfr). The inclusion criteria included hematocrit
of 36—~45%, serum ferritin >30.2g/L, and regular physical
exercise. Individuals were excluded if the history revealed
major organ system disease, substance abuse, particpa-
tion in any sport drug-testing program, or medications
that affect the hematologic, hepatic, or renal systems.
Females were screened for pregnancy and African Amer-
icans for sickle cell trait. The study was approved by the
Institutional Review Board of the University of Califomia
at Los Angeles, and all study partidpants gave written
informed consent. ‘

DRUG-FREE CONTROL INDIVIDUALS )

We collected one urine from each of 59 men and 37
women between 18 and 44 years of age. The ethnicity of
the individuals was 10 Afrian Americans, 7 Asian, 48
Caucasians, 18 Hispanics, and 13 undesignated. Forty-
nine individuals lived in Los Angeles, CA, and 47 lived in
Salt Lake City, UT. Medical history examination deter-
mined that the individuals had no active disease and were
not taking any medications affecting the hematologic,

hepatic, or renal system. The minimum hematocrits for .

males and females were 40% and 35%, respectively. The
study was approved by the Institutional Review Board of
the University of California at Los Angeles, and all study
partidpants gave written informed conisent.

PROTOCOL
After 25 individuals qualified for the study, they were
paired according to ethnicity, gender, and similar hema-
tologic weighted erythropoietic index (10). One individ-
wal in each pair was randomly assigned to the epoetin alfa
treatment group and the other to the placebo group. Five
individuals who could not be paired were assigned to the
epoetin alfa treatment group. The partidpants were
blinded with regard to group. The 15 individuals in the
epoetin alfa group (50 [U/kg) and the 10 in the placebo
group (1 mL of 9 g /L NaCl) received epoetin alfa or saline
subcutaneously between 0800 and 1100 on days 0, 2, 4,7,
9,11, 14,16, and 18. All participants received 325 mg/day
of ferrous sulfate (65 mg of elemental iron) by mouth from
day ~7to day 25. :

Blood and untimed urine samples were collected dur-
ing the moming of study days -3,0,2,4,7,9,11, 14, 16,
18, 20, 21, 22, and 25. The last 4 study days corresponded

" to days 2, 3,4, and 7 postadministration {washout). Blood

and urines were collected immediately before administra-
tion of saline or epoetin alfa. Blood pressure, pulse, and
queries regarding potential side effects were monitored
on each visit. If the hematoarit exceeded 48%, the dose for
that day was withheld; if the hematocrit exceeded 48% on
two or more conseculive visits, the individual was ex-
cluded from the study. For all individuals, the red cell
indices were measured within 8 h of collection. Serum
and urine were stored at -70°C until ‘analysis. The
methods for determining the erythropoietic index have
been described (10). In brief, hematocrit, percentage mac-
rocytes, and percentage reticulocytes were determined
with an ADVIA120 Hematology Analyzer (Bayer Diag-
nostics). The serum EPO concentrations were determined
with an automated immunometric chemiluminescent as-
say (Immulite EPQO; Diagnostic Products Corporation).
The sTfr concentrations were determined by an auto-
mated immunonephelometric assay (Dade Behring
GmbH). The performance characteristics of the serum
EPO and sTfr assays have been described (11, 12),

TEF

[EF was performed as described previously (7). In brief,
20 mL of urine was subjected to ultrafiltration, and the
retentate containing EPO was focused in an [EF gel (pH
2-6). The isoforms were double-blotted (13) and visual-
ized by chemjluminescence. The emitted light was cap-
tured with a FluorChem 8000 CCD camera (Alpha Inno-
tech Corp.).

BAND TDENTIFICATION

A representative example of an IEF gel with two lanes
containing markers (lanes 5) and four lanes of unknowns
(lanes 1-4) is shown in Fig. 1. For the lanes representing
samples whose rHuEPO content was unknown, band zero
(0) is identified as the band with the same isoelectric point
(pI) as the most addic band in the tHuEPO marker.
Starting from band 0, the bands toward the cathode are
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- B
Fig. 1. Example of an IEF image illustrating the setection of the zeto
band {O) for six data lanes.

The two lanes containing markers {lanes S5) were spotied with 2 fmoles each of
rHUEPO and darbepoetin. Lanes 1-4 are samples obtained irom an spoetin

alts-vcaied indindusl. The 0 is placed inmediately to the Aght of the band ~

caresponding 10 the most acidic band of rHUEPO in lanes S, winch in this image
is the fifth band from the cathode. The most basic band is faint.

considered “basic” and the bands toward the anode are
considered “adidic”. Ideally, all bands with the same pl
would line up perfectly horizontally across all lanes. In
reality, the pH gradient created by ampholytes is subject
to disturbances by sample constituents that lead to deflec-
tions of the lines of equal pH (iso-pH) and produce bands
that have been characterized as “frowns” or “smiles”.
Smniles are bands with the left and right ends (tips) curved
upward, such as band 0 in lane 4 of Fig. 1. Frowns are
bands with the tips curved downward (not shown in Fig.
1). As seen in Fig. 1, the horizontal line connecting the 0
bands in the two lanes containing markers (lanes S) also
passes through the outer tips of the band labeled 0 in lane
- 4, leading to the assignment of this band as band 0.

VISUAL DATA ANALYSIS

Three main criteria for identifying rHUuEPO were devel-
oped. The first criterion was that bands that focus in the
basic area of the lane, as determined by the Jocation of the
rHuEPO marker, must be darker than other bands in the
same lane. The second criterion was that these bands must
have the same pl values as the bands in the nearest Jane
containing a rHUuEPO marker. The third criterion was that
. band 0 and the adjacent two bands in the direction of the
cathode must be present. If all three of these visual criteria
were met, the sample was considered to contain rHuEPO.
If band 0 and the two adjacent basic bands were incom-
pletely resolved or assocated with any light or dark spots
or imperfections, the sample was reanalyzed. If any of
these criteria failed, the sample was categorized “rHuEPO
not detectable”. Four experienced readers followed the
above three criteria to evaluate 48 images of lanes ob-

tained from 24 individuals on days 3 and 7 postadminis-
tration. The images were randomized, and the readers
were blinded. The instructions were to assign each image
to the epoetin alfa or the placebo group.

NUMERICAL DATA ANALYSIS ) ]
Lane densitometry was carried out with FluorChem Al
phaEase (Ver. 2.01) software (Alpha Innotech-Corp), using
the 1D-MultiAnalysis, Auto Grd option. The lane tem-
plate was positioned such that it included two lanes
containing markers with a maximum of four unknown
lanes in between. For baseline adjustment, the default
“Auto Base” method was used, in which the jeft boundary
of the respective lane was broken into 16 regions. The
mean background of each of those 16 regions was then
used to construct the baseline. The resulting peaks were
auto-integrated, using the default settings. Peaks that
were not integrated by the software were manually inte-
grated. We defined a peak as one in which the baseline-
subtracted height was >30% of its total peak height, i.e,
the corresponding band was at least 30% darker than its
immediate surroundings. This process is illustrated in Fig.
2, which shows the densitogram of lane 3 of Fig. 1. For
each Jane:in the gel, we calculated a ratio of peak areas.
We referred to this ratio as the two-band ratio (TBR)
where:

SPArsasic

TBR = IPAzAcIC

EPA,pasic is the combined peak area of the two bands
immediately adjacent to band 0 on the basic side, and
32PAjacmic is the combined peak area of the two bands
adjacent to band D on the addic side. To avoid division by

!

Jatensity ———s

‘Distance (pixels)

;
|
|
.- .{
- ¥ 3 +i

Fig. 2. Densitogram of lane 3 of F:2. 1 showing peaks produced when
the CCD camers softwere inlegrates the pixel data shown in the

elecropherogram in Fig. 1.

The x axis represemts the dlstance in pineis from the cathode s0ge of the
imegration grid. The y axis represents intensity. The dashed horitontal line Is the
baseline. “—] is the background subtract ling determined by the software.
Lane 3. which has been rotated 50 degr ise from s ori inFig.
1, is shown horizontally ot the doftom of the fgure. The tell boundary of the lane,
which is used to ine the baciground, is shown sch L as 3 solid
line w the upper odge of the rowsted tane. The + end — represent the anode and
cathode. The st1aad |») peak comesponds to the starred band. Tots! peak height
(TPH) and backgroundsubtraciad pesk heigt (PH) are indicated by arows. A
pank is accepted K PH is >30% of TPH.
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0, if the latter two bands failed the 30% test, the denom-
inator in the TBR was assigned the value of 1.

STATISTICAL ANALYSIS

All computations were performed on a PC with a Penti-
um™ chip utilizing the statistical software suite “R” (14).
"We used the “survival” package with procedure “sur-
vreg” to cajculate the geometric mean, r-axis scale, and
various percentiles. Zero values were considered to be
leftcensored and the distribution to be log-normal. The
Wilcoxon rank-sum test was used to determine differ-
ences between the epoetin alfa- and placebo-treated
groups. P values were two-sided, and values <0.05 were
considered statistically significant.

Results

CLINICAL EFFECT OF rHUEPO
The baseline characteristics of the placebo and epoetin
alfa irdividuals are shown in Table 1. All individuals
were between the ages of 23 and 40 and were well
matched for age, weight, height, exercise, and erythropoi-
eticindex. The participants completed 347 of the possible
350 visits. Of 135 possible rHuEPO injections, 3 doses
were withheld from one individual who was then ex-
cluded from the IEF analyses. Two other individuals
missed one dose of epoetin alfa but remained in the study.

The efficacy of EPO was established by calculating an
erythropoietic index {on-score), which is a weighted index
of rHUEPQ activity (10). The five variables in the index
are hematocrit, reticulocyte hematocrit, percentage mac-
rocytes, serum concentraton of EPO, and sTfr. The on-
score was calculated using blood samples obtained 3 and
0 days before first drug administration (baseline); samples
obtained on days 2, 4,7, 9, 11, 14, 16, and 18 of treatment;
and on days 2, 3, 4, and 7 after the last dose of epoetin alfa
or placebo. The mean (SD) on-scores for all females and
males in the placebo group on all days were 2.02 (0.045)
and 227 (0.063), respectively, and there was no change

Table 1. Demographic characteristics and baseline data of
the individuals who recelved placebo and epoetin alfa.

Placebo group . Epostin sifs prowp
Maan Range Mean Rangs
Age, years 31.6 2340 30 2340
Weight, kg 711 559-959 €8.7 536-86.4
Height, cm 174 183-190 174 160-190
Exercise, n/week 11.7 - 5.0-22.5 10.2 5.0-25.0
Creatinine, mg/L 09 08-12 10 08-12
Hematocrit, % 418 358449 412 358448
On-score 21 1.9-23 2.1 1.81-2.38
Male, n 5 : 8
female, n 5 7
Caucasian, n 8 11
Aftican-American, 1 3
Asian, n [} 1

over the 28 days of the study. For the females treated with
epoetin alfa, the mean on-score steadily increased to a
maximum of 2.77 on day 20 (day 2 postadministration)
and then steadily decreased. For the male epoetin alfa
group, the mean on-score steadily increased to a maxi-
mum. of 2.91 on day 18 (last day of epoetin alfa adminis-
tration) and then steadily decreased. For the male epoetin
alfa group, the mean on-score’ was significantly higher
than that of the placebo group for all days after day 2. For
the female epoetin alfa group, the mean on-score was
significantly higher than that of the placebo group on
days 2 and 7-25.

REPRESENTATIVE IMAGE OF MARKER AND URINARY
ISOFORMS '

Shown in Fig. 3 are representative examples of an [EF
image obtained from the analysis of markers {Janes S), a
negative quality-control urine (fane QCN), a dlinical pos-
itive quality-control urine (lane QCP), and urines ob-
tained from two epoetin alfa- and one placebo-reated
individuals. The Lanes S (markers) contain 2 fmoles each
of rHUEPO (the five bands closest to the cathode) and
darbepoetin (the four bands closest to the anode).

Also shown in Fig. 3 are the isoform patterns of
samples obtained on days 2, 3, and 4 postadministration
from individual A in the placebo group (Fig. 3, section A}.
The placebo-group patterns were very similar to the
patterns of the QUN. They were also similar to the -
patterns observed in the other 9 placébo-treated individ-
uals and the day ~3 and 0 samples from the 14 remaining
individuals in the epoetin alfa group (not shown). Four
samples obtained on days 2, 3, 4, and 7 postadministration
from individual B in the epoetin alfa-treated group had
patterns very similar to that of the QCP for all days (Fig.
3, section B). Four samples .from individual C in the
epoetin alfa-treated group, obtained on the same days,
had a pattern that changed over time (Fig. 3, section C):
dose to QCP on day 2, close to QCN on day 7, and
intermediate on days 3 and 4. Results for individual C
were included in Fig. 3 to show such changes in patterns
over time.

VISUAL DATA ANALYSIS )

The four experienced readers properly identified {he day
3 postadministration samples as being from the epoetin
alfa group (n = 14) or the placebo group (n = 10). For the
day 7 postadministration samples, the readers properly
assigned the 10 placebo samples to the placebo group;
however, for the 14 epoetin alfa samples, some were
classified as from the placebo group (Fig. 4).

NUMERJCAL DATA ANALYSIS

For 19 of the 96 controls, the TBR could not be calculated
because of absent peaks (n = 15) and interfering spots
(n = 4). Of the remaining 77 samples, 12 (16%) showed a
TBR of 8. The 99th percentile was calculated to be 1.19. For
the epoetin alfa group, the TBR values ranged from 0.42 to
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Fig. 3. Representative image of urinary EPO isoforms obtained by IEF analysis of urines from individuals treated with- epéetm alfa and placebé

The five lanes containing markers (ianes S) were spotied with 2 tmoles rach of HUEPO and darbepoetin. Lanes QCP and QCN represent urines from mvududs known
10 be receivng rHUEPD and not Lo be receiving HUEPO, respectively. The lanes in section A were oblsined from a piacebo-reated individusl on amys
2, 3. and 4. The fanes in sections 8 and C were obtained Trom cpoetin ala-treated individuals on days 2, 3, 4, and 7. .

91 740 on the four postadministration days. None of the
samples from the placebo group exceeded a TBR of 1.19
(range, 0-0.77). Of 95 samples analyzed from the epoetin

147

Correctly identified samples (N)
~

0

. - 1
2 3 4 7
Post-Epogen Washout Day

Fig. 4. Number of individuals found 1o have rHUEPO in their urine 2, 3,
4, and 7 days after the last dose of epoetin alfa.
The solid fines connect data ‘points (@) corresponding 10 the TBR, mnd the

the data ined by visual ¥ Jon of the IEF image.
The aata lm the four visual dats readers are indicated by column shading.

alfa- and placebo-treated individuals on the 4 post-epo- -

etin alfa days, only 3 samples (3%) contained too little

EPO for evaluation. Those three samples came from three

epoetin alfa-treated individuals on days 4 (n = 1) and 7
= 2) postadministration.

COMPARISON OF THE TBR AND VISUAL METHODS OF
DATA ANALYSIS

Shown in Fig. 4 are the differences between the TBR and
the visual method of data analysis; Fig, 4 also provides
data on the time course of detection of tHUuEPQO in urine. -
On post-epoetin alfa days 2, 3, 4, and 7, the TBR properly
identified 13, 14 (all), 12, and 7 of the 14 samples,
respectively. The visual readers properly identified all the
samples on post-epoetin alfa day 3 and between 6 and 11
of the 14 samples on-day 7. The percentages of positive
results for the two methods of data analysis were identical
for the post-epoetin alfa day 3 data and very similar on
day 7.

Discussion

The pattern of urinary isoforms of tHUEPO differs from
that of endogenous EPO. The former are clustered into
four or five bands in the most basic portion of the gel,
whereas the latter, which include as many as 14 bands,
overlap with and are parallel to the tHuEPO bands in the
basic region but are also found in the more acdidic region
of the gel. Furthermore, after several days of epoetin alla
administration, the endogenous bands become less dense
and eventually disappear. These results confirm the find-
ings of Lasne and de Ceaurriz (6) and further establish
that the method is.suitable for detecting rHuEPO in urine.

Our results pertain to epoetin alfa, the drug adminis-
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tered; however, the results would be very similar if
epoetin beta were administered. Epoetin beta has been
shown to migrate like epoetin alfa, and it has one more
band in the basic region (6). It is not possible to comment
on the applicability of the method to epoetin omega (15)
because its pattern of urinary isoforms has not been
published.

When tHuEPO is administered to healthy or diseased
individuals, it increases the hematocrit, reticulocytes,
macrocytes, serum EPO concentration, and sTfr concen-
tration (16). In this study, the increase in the weighted
erythropoietic index had reached statistical significance vs
the placebo group by day 2, and it continued to increase
until it plateaued about day 12. The weighted erythropoi-
etic index did not begin to decrease until the second day
after tHUEPO was discontinued and thereafter decreased
rapidly but was still greater than the index for the placebo
group on day 7 postadministration. This confirms that an
indirect index of erythropoietic activity, such as the on-
score (10), is a valid indicator of rHUEPO activity.

The presence of rHUEPO in urine followed a similar
course. Although endogenous HUEPQO contains isoforms
that focus in the same area as rHuEPO, there is a signif-
icant difference between epoetin alfa and placebo groups
in the urinary EPO isoform patterns with respect to the
density of the bands within one lane (6). The main
difference is where the darkest bands are located. The
time course of detection of urinary rHuEPO (Fig. 4)
revealed that nearly all of the samples collected on days 2,
3, and 4 after epoetin alfa was discontinued contained
rHUEPO. Thus, rHUuEPO was highly detectable in urine
for up to 4 days after we discontinued epoetin alfa that
had been given nine times in 18 days. Between days 3 and
7 after the discontinuation of epoetin alfa, the number of
cases detected decreased to ~50%. Therefore, as with
many performance-enhancing drugs, the most effective
use of this test is in out-of-competition testing. In the
urines of individuals B and C, there was hardly any
detectable endogenous EPO. The reason for that could be
down-regulation of endogenous EPO production (17, 18).
It could also be explained by the presence of overwhelm-
ing amounts of urinary rHuEPQ, which led to the need to
dilute the retentate, which in turn would make endoge-
nous EPO harder to detect.

In 1995, Wide et al. (5) first reported detecting rHUEPO:

in urine by electrophoresis. Their assay was suffident to
detect rHUuEPQ in the urine of 11 of 11 individuals in
samples collected up to 24 h after rHuEPO was adminis-
tered (20 IUJ/kg three times per week) for 7-9 weeks. The
detection rate decreased to 75% at 48 h. Urinary EPO has
also been detected by RIA during rHUEPO administration

{200 TU/kg on 5 of 10 days) but not 4 days after the last .

dose {8). In the current study, the last collection day was
day 7 postadministration, and approximately one-half of
the partidpants still had detectable urinary rHuEPO.
The visual and numerical methods-for evaluating IEF
data produced very similar results (Fig. 4). Four different

data readers, using the three visual criteria, correctly
identified the 14 individuals in the epoetin alfa group and
the 10 individuals in the placebo group on samples
collected 3 days after the last dose of epoetin alfa. On day
7 postadministration, when the amount of tHuEPO was
expected to be decreasing and the serum concentrations of
EPO had decreased (16), the readers stll detected
rHUEPO in ~50% of the samples, although with a lesser
degree of concordance.

Densitometry converts band patterns into numerijcal
values that can be readily combined into various scores or
ratios. Because the isoforms of HUEPO and rHuUEPO focus
in overlapping areas, whatever scores or ratios are used
must account for the usual variation of HuEPO isoform
patterns. We selected the TBR as our preferred method of
numerical analysis after evaluating various other ratios
that could be used to characterize urinary rHuEPO.
Compared with numerical methods that require analyz-
ing all of the bands, the advantages of the TBR method
include simplicty (only four bands need to be analyzed),
speed (the analysis and calculation times are considerably
reduced), fewer lanes declared invalid because of inter-
fering spots, and easier accommodation of lanes that are
not in perfect vertical alignment. In addition, there is no
ambiguity regarding assignment of band 0.

In our procedure, the isoform pattern is visually in-
spected and the three citeria described here are applied.
Samples that do not meet these criteria are dedlared “no
detectable rHUEPO”. If the citeria are met but some
bands overlap or have interfering spots, the samples are
reanalyzed. The TBR is then determined by lane densi-
tometry. If both the visual and numerical criteria are met,
it is highly Likely that the sample contains rtHuEPO. From
the perspective of stahistical limitations, at this time our
numerical data are suffident to determine the 99th per-
centile. The 99.9th percentile or higher margins of safety
require a larger number of samples. Accordingly, we
believe it is advisable to accumulate more data and to
participate in interlaboratory studies designed to enhance
the ariteria for stating that a sample contains rtHUEPO.

We are grateful to David Shaskey, MD, for assistance in
managing particdpants, Annie Ramseyer for technical
work, Laure Dulce for assistance with sample collection,
and CK. Hatton, PhD, for providing continuing advice
and assistance in evaluating the data and preparing the
manuscaript. We thank Amgen, Inc. (Thousand Oaks, CA)
for providing rHuUEPO. This work was supported by a
grant funded jointly by the International Otympic Com-
mittee and the United States Anti-Doping Agency of the
United States Olympic Committee.
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Comparison of the Isoelectric Focusing Patterns of Dar-
bepoetin Alfa, Recombinant Human Erythropoietin,
and Endogenous Erythropoietin from Human Urine,

- Don H. Catlin,»*>" Andreas Breidbach,' Steve Elliott,? and John
Glaspy® (' UCLA Olympic Analytical Laboratory, DeFart-
ment of Molecular and Medical Phartnacology, and
partment of Medicine, University of California, Los An-
geles, CA 90025; Amgen Inc., Thousand Oaks, CA 91320-
1799; * address correspondence to this author at: UCLA
Olympic Analytical Laboratory. 2122 Granville Ave., Los
Angeles, CA 90025; fax 310-206-9077, e-mail dcatlin@
ucla.edu)

Novel erythropoiesis-stimulating protein (/5.1'.-mespTM
darbepoetin alfa) is a glycoprotein hormone with a longer
serum half-life than recombinant human erythropoietin
{(rHuEPQ) (1). The polypeptide backbone of the human
EPO molecule has an invariant amino add sequence;
however, the carbohydrate side chains exhibit microhet-
erogeneity in sugar content and structure (2-4). A nega-
~ tively charged sialic add molecule typically caps the end
of each arm of a carbohydrate chain. As a consequence,
the variable nature of the sialic add content gives rise to
EPO isoforms with differences in charge (3). After puni-
fying isoforms of rHuEPO, Egrie and coworkers (5,6)
discovered a direct correlation between the number of
sialic add groups on the carbohydrate part of rHUEPO
and both its serum half-life and biological activity, as well
as an iriverse relationship with receptor binding. These
data showed that pharmacokinetic factors have a greater
influence on biological activity than receptor binding
affinity. These principles explain the increased half-life
and increased in vivo activity of darbepoetin alfa, which
contains 5 N-linked carbohydrate chains and up to 22
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sialic adids (5, 7). In contrast, tHuEPO has 3 N-linked
carbohydrate chains and a maximum of 14 sialic adds
(5,7):

Similar clinical responses can be achieved by adminis-
tering darbepoetin alfa once a2 week or rHUEPQ three
times a week (8, 3). The efficacy of darbepoetin alfa in the
treatment of anemia associated with chronic renal failure
has been shown (10), and in 2001 it was approved by the
US Food and Drug Administration for that indication.
Darbepoetin alfa is under investigation for the treatment
of anemia in cancer patients (11} and other applications.
Although darbepoetin alfa was approved only recently,

"we detected darbepoetin alfa in the urine of three athletes

competing in the 2002 Winter Olympic Games in Salt Lake
City, To date, it has not been reported in human urine.

The isoelectric focusing (IEF) patterns of standard
rHuEPO, endogenous human EPQ in urine extracts, and
administered rHUEPO in urine extracts have been re-
ported (12}. This report describes the IEF pattern ob-
served after applying the same method to standard dar-
bepoetin-alfa and post-administration urine extracts.

The.pooled urine of two healthy, drug-free males was
used as the endogenous HuEPO control urine (QC1). The
rHUEPO positive control urine (QCP) was pooled urine
from healthy individuals (eight males and seven females)
who received tHUEPO on nine visits over-19 days (50
TU/kg at each visit). Some, but not all, urines were
included in the pool. A urine collected from a female
cancer patient 1 week after a single dose (0.675 ng/kg) of
darbepoetin alfa (Aranesp; Amgen Inc., Thousand Oaks,
CA) was used as the darbepoetin alfa control urine. The
partidpants gave written informed consent under appli-
cations approved by the UCLA Office of Human Subject
Protection.

Aranesp (60 mg/L) containing human serum albumin
was obtained from a pharmacy. EPO Biological Reference
Preparation (BRP) was obtained from the European Di-

" rectorate for the Quality of Medidnes (Strasbourg,

France). Tds base, phosphate-buffered saline tablets, gly-
cine, 100 mL/L Tween 80R (low peroxide), dithiothreitol,
sucose, and bovine serum albumin {RIA grade} were
purchased from Sigma. Protease inhibitor {Complete) was
purchased from Roche Diagnostics. Urea, Ready-Mix IEF
acrylamide/bisacrylamide (29:1 by weight), ammonjum
persulfate, and N,N,N)N-tettamethylethylenediamine
were purchased from Amersham Bioscences, and the
ampholytes Servalyt 2-4, 4-6, and 6-8 were purchased
from Serva. Nonfat dry milk was purchased in a super-
market. The primary antibody (AE7A5; monoconal
mouse anti-hEPQO) was obtained from R&D Diagnostics,

“and the secondary antibody conjugate [biotin-goat anti-

mouse 1gG (H+L)] and horseradish’ peroxidase-strepta-
vidin conjugate (both Zymax grade) were obtained from
Zymed Laboratories. The chemiluminescence substrate
(ChemiGlow) was obtained from Alpha Innotech Corp.
Phosphoric add was obtained from Aldrich Chemicals,
gladal acetic add (HPLC grade) was from Mallinckrodt
Chemical, and black ink (Tusche A) was from Pelikan.

EXHIBIT
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Unless specified, we used electrophoresns or higher grade
chemicals.

The method was originally described by Lasne (13). All
modifications are detailed below. A minimum of 20 mL of
urine was adjusted to near neutral pH with 3.75 mol/L
Tiis (pH 7.4) to inhibit any addic protease activity. The
activities of other proteases were inhibited by adding
Complete Any particulate matter was removed from the
urine by centrifugation and microfiltration (0.22 pm) of
the supematant. The filtrate was reduced to the smallest
possible retentate volume with a two-step ultrafiltration
[Millipore Centricon Plus-20 + Centricon YM-30 (molec-
ular weight cutoff, 30000)]. The volume reduction in-
cluded one washing step with 50 mmol/L Tris (pH 7.4)
and Complete. The final retentate (20 ul) was applied to
an [EF gel after adjustment of the apparent EPO concen-
tration to a maximum of 500 IU/L.

A polyacrylamide gel (250 X 120 x 1 mm; 5% T, 3% C
50 g/L sucrose, 50 mL/L Servalyt 2-4, 50 mL/L Servalyt
4-6, 7 mol/L urea) was prefocused for 30 min at 250 V and

8 °C, with 50 mL./L Servalyt 6-6 as the catholyte and 0.5
‘mol/L H,PO, as the anolyte. We then applied 20 uL of
either a 0.1 nmol /L standard (EPO BRFP or Aranesp) or the
urine extracts (heat inactivated for 3 min at 80 °C) con-
taining 10 mL/L Tween 80R approximately 5 mm from
the cathode. The gel was focused for 4000 Vh with
maximum settings of 2000 V, 50 mA, and 30 W.

The focused proteins were detected by “double-blot-
ting” (13). In this procedure, in which the primary anti-
body (monoclonal mouse anti-hEPO) is electroblotted (1

mA /an? for 10 min) to a second membrane, nonspecific .

binding of the secondary antibody [biotin-goat anti-
mouse IgG (H+L)] is markedly decreased. ARer incuba-
tion with streptavidin~horseradish peroxidase and
ChemiGlow substrate, the emitted light was captured
with a chemiJuminescence imaging system (FluorChem
8000; Alpha Innotech Corp.).

An isoform of EPQ is a subset of the EPO molecules that
has a defined charge. The isoforms appear in the electro-
pherogram as bands. An isoform pattern consists of
bands, spedifically their number, positions, and densities
relative to each other. The number of isoformns and their
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Fig. 1. Elecvopherogram of tHuEPO and darbepoetin aifa standards
and extracs of urine obtained from healthy controls and individuals
reated with (HuEPO and darbepoetin alfa.

The anode and sides of he nd uomd-

respectively. Lanes 1 and 4, muEPOsmdud Im5-1d7dubepoeﬂn .

standard; lane 2. extract from 3 heshivy Incividual showing the nomat panem of
endogenous hEPQO: lanes 3 and 8, urine exvacts obtained after the administra
von of MUEPD and darbepoetin alifa, respectively.

Technical Briefs

positions result directly from the structural characteristics
of the molecules.

The number of charged molecules, such as the sialic
add content of the carbohydrate, influences the isoclectric -
point (pI), which in turn determines the final position of
the isoform on the gel. Within one lane, the denser the
isoform, the more of that particular isoform is present in
that lane.

Fig. lis an elem'opheroyam showing the patterns of -
isoforms from rHUEPO and darbepoetin alfa standards,
endogenous urinary EPO,.and administered rHuEPQO and
darbepoetin alfa. The isoform pattern of a urine extract
from QC1 (Fig. 1, lane 2) contained at least 10 isoforms.
The isoforms closest to the anode and cathode are less
dense than the isoforms in the middle.

As predicted from the chemical differences between
tHUEPO and darbepoetin ‘alfa standards, the migration
patterns and pls of rHUEPO and darbepoetin alfa differed
greatly: Darbepoetin alfa appeared in the anodic region,
and there was no overlap with rHUEPO, which appeared
in the cathodic region.

The isoform pattern of pharmaceutical darbepoetin alfa
is shown in lanes 5 and 7 (Fig. 1). It contins four
dominant isoforms clustered in the addic area of the
electropherogram. Isoform density increases from the
least to the most acidic band. The isoform pattern of an

_ extract of a urine from a cancer patient who received

darbepoetin alfa (Fig. 1, lane 6) matched that of pharma-
ceutical darbepoetin alfa in terms of the number of
isoformns, their positions, and their relative intensities. The
match establishes the identity of the -confpound in the
urine extract (Fig. 1, lane 6) as darbepoetin alfa.

Although there are faint isoforms of endogenous EPO
in the anodic region (Fig. 1, lane 2), the density in this
region is minimal, and the overall isoform pattemn is
distinctly different from that of the darbepoetin alfa lanes.
In contrast to the isoforms of the darbepoetin alfa stan-
dard (Fig. 1, lanes 5 and 7), the isoforms of the EPO BRP
standard (lanes 1 and 4) are in the less acidic area of the
electropherogram. The pattern of isoforms in urine ob-
tained after rHUEPO was administered to individuals is
shown in lane 3. This pattem is characterized by very
dense isoforms in the least acidic area and lighter isoforms
moving toward the anode.

In our experience with electrophoresis performed on
urines, obtained from >300 healthy control individuals,
lane 2 is a typical normal pattern, which was first pub-
lished by Lasne and de Ceaurriz (12). This work demon-
strates that both tHUEPO and darbepoetin alfa appear in
the urine. Differences in the isoform patterns of these
pharmaceuticals compared with endogenous (urinary)
EPO are readily apparent. The fact that a strong darbepo-
etin alfa signal 'is observed in a urine sample from a-
patient 7 days after administration of the drug is consis-
tent with its mean terminal half-lifé of 25.3 h (1).

We are g'rateful to Jeff Gorzek, Annie Ramseyer, Inna
Tregub, and Henry Truong for outstanding technical
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assistance. We thank the Intemnationa) Olympic Commit-
tee and the United States Olympic Committee for fund-
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Neopterin, a product of interferon-y-activated monocyte-
derived maaophages, is a sensitive indicator of cell-
mediated immune activation {1). In humans, increased

concentrations of neopterin in serum and urine have been
found in various malignant disorders and autoimmune
diseases as well as during allograft rejection episodes and
viral infections, including HIV type 1 (2-8). Serum neop-
terin concentrations have also been investigated during
pregnancy and in the neonatal period (9-11).

In this study, serum neopterin was.measured in women
with uncomplicated pregnancies, and concentrations
were compared with cord-blood concentrations after de-
livery. A total of 541 women with a median age of 29.0
years (range, 15.5-44.3 years) who delivered at the Unj-
versity. Hospital- Innsbruck between October 1997 and
July 1999 and who had all examinations during preg-
nancy performed at the same institution were included in
the study. All of them took part in the Austrian healthcare
program called “Mutter-Kind-Pass”, which is recom-
mended to every pregnant woman and is supported by
the public health system. This program includes at Jeast
five gynecologic examinations and one internal medical
investigation during pregnancy. In addition, all pregnant
women are tested for antibodies against rubella virus,
Treponema pallidum, and Toxoplasma gondii and are
screened for hepatitis B surface antigen. None of them
had medical or obstetric complications. All pregnandes .
were uncomplicated singleton gestations that produced
{with one exception) healthy term infants (290 males and
251 females), whose growth was appropriate for gesta-
tional age. In keeping with customary healthcare practice
in . Austria, the development of all the children was
checked by medical investigations at least five times
beginning with the neonatal period up to the age of 14
months. In addition to this routine program, EDTA-blood
samples collected fromall newborns by heel lancing in the
first week after birth were tested for cytomegalovirus
(CMV) by the qualitative Amplicor CMV test (Roche
Molecular Systems). This PCR assay amplifies a 365-bp
fragment of the CMV polymerasé gene and has a limit of
detection of ~1000 copies/mL (12},

Blood samples were drawn by venipuncture of the
mother in the 28th week of gestation. Immediately after
delivery, blood samples were drawn by puncture of the
umbilical artery of the cord before the placenta was
discarded. The blood was allowed to clot at room tem-
perature, and serum was obtained by centrifugation at
3220¢ for 15 min. Neopterin analyses were performed
within 1 day after blood collecion. Serum neopterin was
measured by a commerdally available ELISA (ELhest’
Neopterin; BRAHMS Diagnostica) with a detection limit
of 1 nmol/L neopterin and an interassay CV ranging from
3.9% to 8.2% (13). Upper reference limits {95th percen-
tles) for neopterin concentrations are age-dependent and
range from 8.7 nunol /L (19-75 years) to 13.5 nmol/L (<19
years) and 19.0 nmol/L (>75 years) as described previ-
ously (13). The study was approved by the local ethics
committee, and consent was obtained from all participat-
ing women before all procedures were performed. .

Correlation between variables was assessed by the
nonparametric Spearman rank correlation method be-
cause the distributions of observed values were generally
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