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* The word “doping” probably derived from the Dutch word “dop”, the name of an alcoholic beverage made of grape skins used
by Zulu warriors in order to enhance their prowess in battle.

v PEDs: Performance enhancing drugs



Key Milestones

Notes & Theories Drugsinsport

The cocktail of poison and brandy that
led to Olympic gold

Strychnine, cocaine, caffeine

15t doping death (at age 27)
Arthur Linton (E) cycling 600km

» 330 Y04
BC668, Greece dried figs,
H A, brandy and wine

Strychnine Thomas Hicks

“Six Day” bicycle races
French : caffeine mixture
Belgian:sugar in ether, alcohol, NTG

1889 I
C.E. Brown-Sequard
3wk self inj testicular s
vein, semen, testicle 0|y
juice

J Intern Med 2022 Feb;291(2):181-196. doi: 10.1111/joim.13431

Doping in sports is not a new phenomenon

EPO & bl. transfusion

1998 T. France
Festina affair

Amphetamines
Tour de France

Tom Simpson(E)
Death at age 30
EPO, hGH, THG
-’@ e Modafinil, Testosterone
- s 100m, B. Johnson 2002 Balco scandal
- = i Stanazolol + hGH

»
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Anabolic Steroids
and cortisone
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S x| B 7|7

MA =& 9X] 7|7 (World Anti-doping Agency, WADA)

R D OPING = WADA ADAMS (Anti-Doping Administration &
AGENCY Management System ): all data can be
play true stored, in particular lab.results, TUEs and
The COde information on Anti-Doping Rule Violations
b o=
10C, IPC, IFs Governments oT
N IR BYAAYY
N\ KOREA ANTI-DOPING AGENCY
ol
NOCs, NPCs, NFs NADOs, RADOs ilytl;{;llyl__rl

Athletes & Entourage

() ..
I

2 ZEXSTYRY T2 n “
S

(Court of Arbitration for Sport) S+ Doping control center, KIST

CA

Labs


https://www.wada-ama.org/en/what-we-do/science-medical/laboratories
https://www.wada-ama.org/en/what-we-do/science-medical/therapeutic-use-exemptions

cavx|gs 8
*1|71|E”" S| (WADC)

(WORLD ANTI-DOPING CODE, WADC by WADA)
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(Presence of Prohibited Substance)
Mo A FE= HH MM RIS,
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S K| 2= /HHEHO| AR A BNl A Erficking)
(Use of Prohibited Substance/Method) ot o - —
AHS Al=7t A H0f|A =X|%=/852 &9

CCL- E Bl
AIE*I‘H‘-I 7 'I'hll'(Refusing Sample Collection) -t T0:|A|E (Administration)

L = 74 C= mat
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Jenrry Mejia I A OFAE S Marion Jones

Boldenone S =— B=——©  Tetrahydrogestrinone

2x|of23s|xy  lance Amstrong CrHIE 0|2 3/& 2 3H|X|
Triamcinolone cream = 2 I\/Iirlé ; ( 9[/ic

: XIAdc7H=

SHAEEX| =0 gliggs mranSTiision SHelE Human grew.th»ph rmone
Andriol as liquid testosterone 3 Gold. 2 Bronze -

MLB NY METS Human growth hormone " 200(3 s 2L xm%ﬁ
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Doping testing in Olympic athletes

 Frequent unannounced testing

* Athletes must submit without exceptions
— whereabouts information for every day

— 60min window daily between 5 AM and 11 PM, during which they must be at a
specified location available for random testing

— 3 Whereabouts failures in a 12M = antidoping rule violation : sanction up to 2 years
* Global Drug Reference Online (Global DRO) : https://globaldro.com/Home
— The WADA Prohibited List in Action!

— https://Iwww.kada-ad.or.kr/kada?where=drug/drug_search f“
— WADA EQ’8 =% gmﬂafn

* https://hasta.org.au/certified/, \_D/HO
* https:/lwww.nsfsport.com/ (NSF’s Certified for Sport®)
|

* Athlete biological passport (ABP); hematologic and steroidal
* (1.5%) 4180 adverse analytical findings(AAF) of 278,047 samples in 2019

J Intern Med 2022 Feb;291(2):181-196. doi: 10.1111/joim.13431


https://hasta.org.au/certified/
https://sport.wetestyoutrust.com/news(informed
https://www.nsfsport.com/

Table 1. Athlete biologic passport
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Hematologic profile

Purpose

Platelets
White blood cells

Abnormal blood profile score
OFF-hr score

Red blood cell parameters
Hemoglobin (Hgb)*"
Hematocrit™
Immature reticulocyte fraction
Mean corpuscular Hgb*
Mean corpuscular Hgb concentration®
Mean corpuscular volume®
Reticulocyte percentage (RET%)*"
Red blood cell count (RBC)*
REBC distribution width
Reticulocyte count

ABP- Steroids

May assist in controlling for plasma volume [13]

May identify granulocyte colony-stimulating factor as a PED or masking

agent [14]

Bayesian algorithm incorporates seven markers; (*) is used as

high-sensitivity blood-doping screen [135]
Algorithm including Hgb and RET%; (~) is used to identify those who may
have blood doped in preceding weeks [16]

Used for chronologic, intra-individual assessment of blood doping

Steroid profile

ABP - Hematology

Testosterone (T)
Epitestosterone (E)

Se-androstane-3a,17 f-diol (Adiol)

S5p-androstane-3a,17 g-diol (Bdiol)

Androsterone (A)

Etiocholanolone (Etio)

T/E ratio

A/T ratio
Adiol/Bdiol ratio

A/Etio ratio

Adiol/E ratio

Endogenous AAS; used in ratios to detect exogenous manipulations [17]

Endogenous T epimer and AAS; used in ratios to detect exogenous
manipulations [17]

Endogenous T and DHT metabolite, and potent AAS; used in ratios to
detect exogenous manipulations [17]

Endogenous T and 58-DHT metabolite; used in ratios to detect exogenous
manipulations [17]

Endogenous wdiol metabolite and AAS; used in ratios to detect exogenous
manipulations [17]

Endogenous Adiol metabolite and AAS; used in ratios to detect exogenous
manipulations [17]

May identify exogenous T and DHEA. T/E is lower in those with genetic
UGT2B17 deletions, underscoring need for intra-individual temporal
trends.

Affected by ethanol use.[17]

May identify exogenous T in those with UGT2B17 deletions [17]

May identify transdermal T, given high dermal S5«R.

May identify exogenous DHT and 5¢RI.

Affected by bacteria [17]

Similar to Adiol/Bdiol, may identify transdermal T, exogenous DHT, or
SaRI.

Can vary in- versus out-of-competition due to stress [17]

May identify T gel. Affected by ethanol use [17]

Abbreviations: 5eR, Se-reductase; 5S5oRI, 5Sw-reductase inhibitor; 58-DHT, 5pg-dihydrotestosterone; AAS, anabolic-
. nero ig steroid; DHEA, dehydroepiandrosterone; DHT, Seo-dihydrotestosterone; PED, performance-enhancing drug.
J Intern Med 2022 Feb;291(2):181-196. doi: 10.111176im 43431 yeroep e P gore

oim.
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Doping Control Officers (DCOs)
Blood Collection Officers (BCOs)
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SUF0A Ao M= ¢xl= =

Al 2X|2FZ (Prohibited at all tlmes)

871 71= =X|°l='=' (Prohibited in competition only)
58355 :xl = (Prohibited in Particular Sports)
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80k Abused Substance

Cocaine & MDMA(ecstasy)(S6), Heroin(S7), THC-cannabinoids(S8) &

AZX 0|Qo| AIS| Mo 2 X1 HY2E|= AEES MO

r°¢
A
3

(40

MDMA : methylenedioxymethamphetamine
Heroin : diamorphine
THC : tetrahydrocannabinol
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o Al = X| &F = (S0~S5)

- MMA AHC|OME AXAIBELE S7I&|X| %2 &=
(AE SEEOE 5|7l 42 E 2X|)
- Designer drug, &% E 5 E¢g
*BPC-157 =7} - 2022

S1. S3|EIEA|

- HME22 AHR0|E

— e  —

- Testosterone, Clenbuterol, DHEA, Stanozolol, Tibolone, Trenbolone &

- Clenbuterol, Osilodrostat, A1E4 X o= 2 Zil 4= 2 K| B Z H|[SARMSs, Gil. andarine,
enobosarm (ostarine), LGD-4033(ligandrol) 2} RAD140], zeranol X} zilpaterol.

* Osilodrostat =7 (Cushing S.XI &) - 2022
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- Erythropoietin(EPO)1

| ZS§-

- Peptide Hormone 2} &7 Bi=
LMol gm/d é'i*'ﬂxl'ilg =(HCG), Luteinizing h(LH) / corticotrophin &
A& 2 2 Z(GH) 3! GH 8 Al (Lonapegsomatropin, somapacitan, somatrogon 3=7} in 2022)

- 4 & QI XHGrowth Factor, GF)Q} MELOIX} =EH|
: FGFs, HGF, IGF-1, MGF, PDGF, TB-500, VEGF &

S3. H|E}-2 =82 X|

- Salbutamol, Formoterol, Vilanterol, Tretoquinol, Tulobuterol, Salmeterol &

- 0 2]
Salbutamol, Formoterol, Vilanterol, Salmeterol2| Z$ S U 2 AlET AL,
LHEL 5 (T o] e Hl/2 T H| 2 S| Mﬂﬁf < St R0 %)

AAF: £ Holl 1mi 2 1, xitsH= Ib tamol
* Salbutamol 800meg/12h — 600mcg/8h= # -4 in 2022 EEE1mI%*40ng%ggﬂ}$}=f salbutamo

r|r
oﬁ

rmoterol A=

o
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o?l.- M

Al = X| 2F = (S0~S5)

S4. S 22 S CHAIHZH|

- Aromatase inhibitors
- Anti-Estrogenic substances and SERMs : Tamoxifen, Raloxifene, Clomifene,

bazedoxifene, fulvestarant, Cycleofenil, Ospemifene &

- Agents preventing Activin receptor IIB activation :bimagrumab, myostatin inhibitors etc.

Metabolic modulators : AMPK, insulint 21 3 A}&|, Meldonium, Trimetazidine

S5. Ol H| 3¢ 25|
- Furosemide, Hydrochlorothiazide, Spironolactone, Desmopressin &
- 0 2|
Dorzolamide, Brinzolamide2| = A & QI
Drospirenone, pamabrom

atH ALE
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- Epinephrine, Methylphenidate, Ephedrine, Pseudoephedrine &
* S 2| 7 AKX :Ethylphenidate, Methylnaphthidate, 4-fluoromethylphenidate, Hydrafiril 2= 7t in 2022

o2 d 7*LH EE= Otul™ X| 20f A2 E| = Imidazole S &
| Mt SeH 2 2 AL | = Epinephrine

- Fentanyl, Morphine, Oxycodone, Pethidine S 02 ZIE K|

Il
Hr
IR
rir 0
.H.I
—'.:'- r
-|>+
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2X|2E INEZ

87171 & 2XI%= (S6~S9)

S8. 7HLH| 0| =

- = XMA gl sk Cannabinoids

- SH Al AL, Of2|2tLt S

S9. =53 IEE|F0|E

- Dexamethasone, Prednisolone, TriamcinoloneS any injection, oral, rectal 25 = X|

09l : 7| 712t Q| X B X, H=AL 5000 FLFE

(inhaled, topical : dental, dermal, nasal, otic, ophthal, perianal)2 S X| | X| &S

xa7|7
(OF=E}X

A

S a(EY=ES 7, A= oE-Hc| YA @ CpH|Cf), 5 ZTj F

), ZjeF B E =E(IM, IV, IA, IL,IT, Epi, SC, ID =)°|] Al =X| from 2022
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Just Guideline for Glucocorticoids

BRE 2o FA (27@ ) | [ #518& )
oot (210 ) | (68
ztor (7@ ) | (#8< )
7|Et (#8@ )  (#598& )

(mgEa, ko, ZUH F)

@m ==

NCED

Triamcinolone, Triamcinolone acetonide ' 10
41 :
o T :
7|l SERIAIA=SE|TO|I= ! 3
Betamethasone, Dexamethasone, Methylprednisolone 5
10 . A : ol
e Prednisclone, Prednisone ! 10
Triamcinolone acetonide ; 60

i
Prednisolone, Prednisone, .

Triamcinolone acetonide, ! 10
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* Washout periods vary by medication
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Common AAF* by class, 2019

Anabolic Agents [AAS) 1469 (35)
Stanozolol 267 (18)
Drostanolone 163 (11)
19-norandrosterone 162 (11)
Diuretics and masking agents 677 (16)
Furosemide 199 (29)
Hydrochlorothiazide 141 (21)
Canrenone 69 (10)

Stimulants 611 (15)
Methylphenidate 133 (22)
Amphetamine 93 (15)
Cocaine T7 (13)

Hormone and metabolic modulators 362 (9)
Tamoxifen 80 (22)
Meldonium 7O (22)
Clomifene T2 (20)

Other anabolic agents (SARMSs, 356 (9)

clenbuterol)

Clenbuterol 199 (56)
Enobosarm /ostarine T4 (21)
LGD-4033 /ligandrol 62 (17
Prednisolone 60 (26)
Prednisone ST (25)
Triamcinolone acetonide 44 [19)

J Intern Med 2022 Feb;291(2):181-196. doi: 10.1111/joim.13431

Number (% of

total, rounded)

*AAF : adverse analytical findings

B>-Agonists (excluding clenbuteroll 153 (4]
Terbutaline 79 [52)
Higenamine 46 (30)
Salbutamol 11 (7)

Peptide hormones, growth factors, 138 (3)

and related substances
Erythropoietin 83 (60)
Chorionic gonadotropin 14 (10)
Ibutamoren 13 (9

Cannabinoids 130 (3

9-COOH-THC 130 (100)
Opioids 30 (1)
Methadone 8 (27)
Oxycodone T (23)
Morphine 6 (20)
p-Antagonists 20 (0.5)
Propranolol 9 (43)
Carvedilol 3 (15)
Atenolol 3 (13)
Homologous blood Transfusion 2 (100)
Chemical and physical manipulation 2 (0.05)
Total 4180

Note: Data as per 2019 World Anti-Doping Testing Figures, World Anti-Doping
Agency. Abbreviations: 9-COOH-THC, 9-carboxy-9-tetrahydrocannabinol;
AAS, anabolic-androgenic steroid; SARM, selective androgen receptor modulator.

https://www.wada-ama.org/sites/default/files/resources/files/2019_anti-doping_testing_figures_en.pdf (2020).
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Classes of PEDs - Anabolic agents

 Anabolic-androgenic steroids(AAS) : mainly synthetic, high anabolic(1:3)
— Endog. AAS :T, dehydroepiandrosterone(DHEA), androstenediol, and androstenedione

— C-17 of steroid backbone is important for a steroid’s pharmacokinetics

« Alkylation of the 17a position with a methyl or ethyl group grants oral bioavailability (commonly
detected stanozolol and methandienone are 17a-alkylated) * &5 At=7|M =0 H|Et2I0|2t1....

« Esterification of the 17 OH group allows for IM deposition; the specific ester determines the rate of
absorption, duration of effect, and window of detection

— Testosterone : Epitestosterone (T:E) ratio - epiT is an endogenous primer of T. & AAS
— 13C:12C carbon isotope ratio to detect synthetic versus endogenous steroids
— Testing for AAS use is challenging.; novel, designer AAS unknown to regulators

17w (alkylatian) Table 1. Classification of anabolic androgenic steroids (AAS).

13 R Class Chemical Structure Examples

'f_; Ri 71 iesterification and hydroxylation) =

I ’Lj&b Testosterone propionate
O

, OH

i I Qigjé Nandrolone decanoate

b
(o]
g OH
-CHy
11 = Stanozolol
H
H

[rermovall
19

{replacement wilth Q)

e
Y
."
~
(hestereyalic: ring Addition) "/—- a
D T

2020 Nov 11;56(11):606. doi: 10.3390/medicina56110606. Bt {reduclion)
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Mechanistic pathways of anabolic agents

Exogenous AAS are diverse and act on
multiple physiologic pathways to both
promote anabolic effects and decrease
virilization and feminization.

AAS, Androgenic-Anabolic Steroids, AR, Androgen Receptor
CG, Chorionic Gonadotropin, ER, Estrogen Receptor

GnRH, Gonadotropin Releasing Hormone

GNRH, Growth Hormone Releasing Hormone

GH-SR, Growth Hormone Secretagogue Receptor

hGH, human Growth Hormone, IGF, Insulin-like Growth Factor-1
rhGH, recombinant human Growth Hormone

rlGF, recombinant Insulin-like Growth Factor-1

SARMSs, Synthetic Androgen Receptor Modulators

SERMSs, Synthetic Estrogen Receptor Modulators

stosterone Reevant Modifications IKicran 2018)
qun
Anahnh activity Oral téoavailability

i N

Duration of depot effect

digmm

Androstenedione

Line thickness indicates
level of effect

Dehydroepiandrosterone

B

penpheral Andrnstenedlol
\teroud synthesis /
Testosterone -

High in male
accessory sex

5a reductase

when AR i |s
saturated

Aromatase

| SERMs |
Hypothalamus l
GHRH GaRH ) ——ER—— Estrogens
Pituitary
Luteinizing
hormone
GH-SR
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hGH BSR Ghrelin
———=(IGF
l riGF
AR Anabolism [Pe—ULL
? | AR lnsplm
AR
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. |
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https://en.wikipedia.org/wiki/Peliosis_hepatis
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AAS’ adverse effects are diverse

* Parenteral users are at risk for infection
» Endocrine : hypogonadotropic hypogonadism, virilization, and feminization

anovulation, uterine atrophy, dysmenorrhea, testicular atrophy, impaired spermatogenesis,
deepening of voice, hirsutism, breast atrophy, prostatic hypertrophy and gynecomastia
clitoral hypertrophy

Acne from increased sebaceous gland activity as well as dermal striae

Cardiovascular : account for 1/3 to 2/3 of AAS-associated deaths, and dyslipidemia, hypertension,
conduction abnormalities, myocardial ischemia, and hypertrophic cardiomyopathy

Peliosis hepatis, a disorder of blood-filled cystic hepatic lesion, rare but life-threatening
Musculoskeletal : tendon rupture and rhabdomyolisis.

Neuropsychiatric : severe, negative mood and behavioral changes (“roid rage”)

Rarely, malignancies including hepatic, renal, and testicular cancers _—

* adverse effects may endure well beyond the cessation of the AAS

The CT scan of a patient with peliosis hepatis (left):
The follow-up CT (right) after 7 years shows full

remission



Classes of PEDs - Anabolic agents

* Selective AR modulators(SARMs) - ostarine, ligandrol

Originally developed to treat cachexia, osteoporosis, and malignancy, in 1998
function as either AR agonists or antagonists

excellent oral/transdermal bioavailability, and may represent viable alternatives to
androgen tx.

non-steroidal structure, activate cytoplasmic AR in muscles and bone while having
marginal effects on the prostate and seminal vesicles

Used by athletes seeking anabolic effects only isolated from androgenic toxicity

In 2018, WADA identified AAFs related to SARMs including ostarine, LGD 4033,
tibolone, and RAD140

/
SARMs’ most common AEs include abnormalities in lipid profiles and — /

N —

transaminases \

« predominantly cholestatic injury with canalicular bile plugs, ductopenia, and mild hepatocellular
damage without significant fibrosis

Increased risk of heart attack, stroke, and long-term effects on the body are unknown
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Classes of PEDs - Anabolic agents

* Selective estrogen receptor modulators(SERMs)- tamoxifen, raloxifene, clomifene
— work by either blocking or activating estrogen
— Used to indirectly increase endogenous AAS production

— Testosterone synthesis is pituitary LH and pulsatile hypothalamic GnRH
dependent

— SERMs modulate hypothalamic ER to enhance native GnRH release

— The end result is increased pituitary LH and peripheral Testosterone
production

— induce pro- and anti —estrogen effects, including venous thromjls
and uterine bleeding, hot flashes, night sweats, nausea, mood
changes(similar to menopausal Sx) \§
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Classes of PEDs - Anabolic agents

* Human Chorionic Gonadotropin(hCG)
— endogenous hormone from the female reproductive organs
— serum levels are used clinically to diagnose pregnancy and as a tumor marker

— hCGis structurally similar to LH, and athletes misuse hCG for purported augmentation
of LH-dependent endogenous testosterone production only in men(not in women).

— Exogenous hCG is prohibited only in males

— AEs is similar to those of AAS, and may contribute to ovarian hyperstimulation
syndrome and perturbed fertility in women

— hGH secretion is also stimulated by Gl ghrelin, the endogenous ligand for the growth
hormone secretagogue receptor (GH-SR). Diverse GH-SR agonists—such as/
ibutamoren, ipamorelin, and growth hormone releasing peptide-6—have also been

N

implicated as PEDs <

\

Cells 2020, 9(6), 1384; https://doi.org/10.3390/cells9061384

45



46

Classes of PEDs - Anabolic agents

* Peptide hormones : Human GH(hGH), insulin-like GF-(IGF)
endogenous nonsteroidal anabolic polypeptide molecules
used for a”eged anabO"C and |ip0|ytiC properties Figure 1. Schematic summary of the major molecules composing the somatotropic axis

GHRH—Growth hormone-releasing hormone, SST—Somatostatin, GH—Growth

— hG H hormone, GHR—Growth hormone receptor, IGF—Insulin-like growth factor, IGFBP—
Insulin-like growth factor binding protein, IGF-IR—insulin like growth factor receptor-1, IR
—Insulin receptor, ALS—Acid labile subunit, PAPPA2—Pregnancy-associated plasma

* increases the metabolism of fat relative to protein, ~ soen

improving lean body mass / The Somatotropic Axis \
c . . . Hypothalamus
« promotes protein synthesis via AMP kinase and other °§' | Somdtosatn
pathWGyS Ghrelin = Pitu’itary
. : —GH
—Exogenous Insulin is also misused by athletes.

* increase protein synthesis via the PI3K/Akt pathway "'W"" "y

Regulation of
IGF blo: alv allability

as well as modify carbohydrate and fatty acid
metabolism

* |GF is also weakly agonistic at the insulin receptor,
and may contribute to these effects as well

v %
‘% < ey
~ —1t
R
P Muscle Bone \J
+ 4 4 IGFAR  IGFIR  HybridR IR
: . Target cell -

Cells 2020, 9(6), 1384; https://doi.org/10.3390/cells9061384



Classes of PEDs - Anabolic agents

* Detecting exogenous hGH, IGF, GH-SR agonists is particularly
challenging, but, known GH-SR agonists are easily identified

—Testing for recombinant hGH (rhGH) is complicated by pulsatile variations in endogenous
hGH and short half-life. While endogenous hGH is synthesized in isoforms of subtly
different masses, rhGH has a mass of 22 kDa, and so testing for the ratio of isoform may
suggest rhGH use

—Testing for recombinant IGF(rIGF) is even more challenging

—AEs associated with rhGH use include acromegaly and its associated compilations,
including sleep apnea from airway hypertrophy; compression disorders such.as carpal
tunnel syndrome; and cardiovascular, metabolic, and neuropsychiatric disafders)

—Historically, cadaveric hGH use has resulted in the transmission of Creutzfeldt= Ja/k/ob
disease. ~=>

—rIGF misuse results in similar AEs, and insulin toxicity includes life-threatening \%
hypoglycemia

47
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Classes of PEDs - Anabolic agents

* Growth hormone(GH) THE BALCS

SCANDAL:
15t extracted from human pituitary

5 THE MASTERNINDS OF
j PERFORMANCE
ENHANCING DRUSS

Articles on the benefits on GH .
in adults in medical journal BALCO scandal

FDA approved hGH to treat 100m 9.97s

adults with low GH level 1985 UK Dwain Chambers
admits to using GH

1st used for tx short stature

1981 rhGH introduced

1966

‘ - 2 Werher Reiterer ' (
Wow GH is amazing systematic GH doping | 2007 m
Publication of Underground

Steroid Handbook cﬁtlant_al &l Mitchell report
& BAGEBALL 20C1..| ympic game CONGRESS STEROIDS

5
"5\“' f SGOUL Ben Johnson 1998 Yuan Yuan at Sydney il g ﬁ le‘ @ E

/%& admits by using GH |airport, caught smugglingGH "o
: %’ J |
"\ /

toswmmmgchamplonshlp ' . ’ i ‘g

...... wsox
'h

e
P FUWHMS o

__f";Jl!él@i959719“Wﬁﬁ]jﬂdhil‘fgzogﬁ%ﬁééﬁ!!%ﬁi‘f




Classes of PEDs - Meldonium

 Meldonium

— developed in Latvia in 1970s,

— to enhance stamina of Soviet soldiers fighting in Afghanistan

— marketed for ischemic heart disease and metabolic syndrome

— may improve myocardial efficiency in exercise

— prohibited by WADA at 2016

— analog of y BB, mediated by the inhibition of y BB dioxygenase

— inhibiting carnitine biosynthesis, fatty acid transport is reduced

— blocking highly oxygen-consuming process in ischemic tissues

— by reducing the available carnitine and inhibiting mitochondrial g-oxidation,

49

theoretically augments exercise-induced myocardial CHO metabolism and

its purported benefits.

— Meldonium toxicity is poorly described. AEs may include allergic reactions,
gastrointestinal disturbances, tachycardia, and variations in blood pressure.
Muscle fatigue and hypoglycemia from decreases in carnitine may also be

seen

y -butyrobetaine (y BB) converts to carnitine
Carnitine , essential molecule in free fatty acid (FFA) B-oxidation in mitochondria,
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Figure 4, ndirect effect of meldonum on cholinergc system: () GBB ethyl ester and (b) acetycholine, GBB, unknown enzyme (),

NO, and inhibtion. GBB: gamma butyrobetaine; NO:

itric oxide; XXX: inhibiton.

https://doi.org/10.1177/2397847320915143



Classes of PEDs - Meldonium

Cardiac
myocyte Peroxisome
[+] [+] g-oxidati
B Acyl-CoA ity DONAN T
yBB [_] Carnitine [ ]
| g =
s A . PRI 4 ) o
== [—] Atherosclerosis
—_ Acylcarnitine Coronary artery disease
Physiological effect Meldonium =] Diabetes

by Melodonium | .

[—] Decrease N ' CcPT1 Mitochondria

[=-] Increase CACT

A
_ Acylcamitine
[+] < Insulin [_]J\* Carmne
== Acyl-CoA> =] =]
[—] I B-oxidation _ Cytatoxic Mitochondrial
GLUTA [+] - — [+] PDC o : iy intermediates damage
— Blucose ) —e—(Pyruvate (Pyruvate) ——s— CAcetyl-Cal>

[+]
Citric Acid
Cycle

Fig. 2 Effects of meldonium in the cardiac myocyte. In the cardiac myocyte, meldonium inhibits y BBH and CPTI1. This
decreases mitochondrial g-oxidation in favor of peroxisomal g-oxidation, which results in less mitochondrial damage. Mel-
donium also increases the relative rate of efficient carbohydrate metabolismn. Furthermore, the resultant decrease in acyl-
camitines is purported to decrease the long-term risk of atherosclerosis, coronary artery disease, and diabetes.

Abbreviations: Acetyl-CoA, Acetyl-Coenzyme A; Acyl-CoA, Acyl-Coenzyme A; CACT, carnitine/acylcarnitine translocase;
CPT1, camitine palmitoyltransferase-1; y BB, y-butyrobetaine; y BBH, y-butyrobetaine hydroxylase; GLUT4, glucose trans-

porter type 4; PDC, pyruvate dehydrogenase complex.

50



Classes of PEDs - Hematologic agents

* autologous blood transfusion or via administration of EPO, rEPO
» EPO, a renally excreted endogenous hormone, stimulates erythropoiesis

In the late 1980s, rEPO derived from hamsters became available to treat anemias

rEPO'’s effects are typically seen several days after therapy, may increase oxygen uptake over about 2 weeks
EPO analogs such as darbepoetin have a longer half-life, allowing for weekly injections

In 2019, rEPO was responsible for 83 AAFs, while autologous transfusions accounted for two

rEPO testing is challenging. WADA detects rEPO and darbepoetin in urine via capillary electrophoresis, which
assesses for differing glycosylation patterns and net charges between those compounds and EPO

* Definitively proving autologous transfusion is more difficult and largely depends on the hematologic
profile of the ABP. this may bely the relative paucity of AAFs associated with autologO'Us transfusions.

» EPO overdoses and complications J

2 parenteral overdoses of rEPO resulted in symptomatic polycythemia with hematocrits in theijf

rEPO increases systolic BP during submaximal exercise secondary to endothelial activation and pI t
reactivity, y

adverse events such as hypertension, hyperviscosity syndromes, and thromboembolic events can occur.
» From 1987 to 1990, 19 Dutch and Belgian cyclists died, which was thought to be secondary to rEPO use.

exogenous recombinant erythropoietin (EPO, rEPO)
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EPO : Festina affair - doping scandal

* during 1998 Tour de France, systematic doping involving many teams
» large haul of doping products was found in a support car

amphetamine,steroids)

all 9 Festina riders had confessed to using EPO and other PEDs(hGH,

Voet: 10-month suspended sentence; fined F30,000
Roussel: 1-year suspended sentence; fined F50,000[8]
d'Hont: nine-month suspended sentence; fined F20,000
Dalibot: five-month suspended sentence
Chabiron: five-month suspended sentence
Christine. Paranier(pharmacists): fined F30,000;
Eric. Paranier(pharmacists): fined F10,000
(Team ONCE doctor): fined F30,000
9. Priem: 18-month suspended sentence; fined F80,000
10. Mikhailov(TVM doctor) 1-year suspended sentence; fined F60,000
11. Moors: six-month suspended sentence; fined F40,000
(Former Festina doctor; charges dropped due to ill health)

No ok~

Swiss cycling federation

Festina

A 5
m>'

i
g “1
v & : > | &
£,
srsm FES -[ ! ¥y o>
£ s
‘P‘) § .&

FJﬂ?ﬂii

The Festina-Lotus at the 1993 Paris—

Team information
UCI code FES
Registered Spain (1982-1892)
Andorra (1993-1994, 1996)
France (1925, 1997-2001)
Founded 1989
Disbanded 2001
Discipline(s) Road

Key personnel
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General Miguel Moreno Cachinero (198%-1993)
manager 8runo Roussel (1994-1298)
Juan Fernandez Martin (1299-2001)

Team name history

1989 Lotus-Zahor
1990-1992 Lotus-Festina
1993-1999 Festina-Lotus
2000-2001 Festina

Jersey


https://en.wikipedia.org/wiki/ONCE-Deutsche_Bank
https://en.wikipedia.org/wiki/Eric_Rijkaert
https://en.wikipedia.org/wiki/Swiss_Cycling
https://en.wikipedia.org/wiki/Swiss_franc
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Classes of PEDs - Stimulants

Phenethylamine

* Phenethylamines(PEA)
— represent 50 of the 71 stimulants prohibited by WADA in 2021

— Include catecholamines (epinephrine, norepinephrine), ADHD
medications (amphetamine/dextroamphetamine, methylphenidate),
decongestants (pseudoephedrine), weight-loss medications (ephedrine),
antidepressants (bupropion), and drugs of abuse (methamphetamine,
3,4-methylenedioxymethamphetamine, and the cathinone and 2C
classes)

in presynaptic
vesicles as well as inhibit their reuptake from the synaptic cleft.
. Ultimately,
this produces an adrenergic response with increases in autonomic
parameters, motor activity, and alertness

Clinical data
Pronunciation /fzn z8zlamin

Other names  PEA; phenylethylamine,

phetamine
Dependence  psychological: low-
|i-.-'|bi|it}" I'I'G.:IG'EI'atE_': cifation needed)
Physical: none
Addiction None-Low (w/0 an MAQ-B
liability inhibitor)(!
Moderate (with an MAC-B
inhibitor)'!
Routes of Oral (taken by mouth)
administration
Drug class

ATC code none



Classes of PEDs - Stimulants

Structure Name Common function Prohibited status

OH
) N .
Ko -~ Epineghrine Endogenous and synthetic Prohibited in-competition
j@/\/ ) adrenergic agonist except non-systemic/local
HD

administration
M, Affartion of .y
©/\]/ Amphetamine ﬁ:;::rn;:ig;_rgfm”t“ Y Prohibited in-competition
[ '

Methamahetamine Recreational sbmulant Prohibited in-competition

N
©)|\I,u e Resreational stiman Prohiited in-compefiton

[herived from Catha et "Rhat plent]
' ™~ Pseutnephedrin Decongestant medication e !Hnm |]-E|.I|I-I]I1.
| at certain urinary concentrations
[

I.
N
@J\F 7& Buprapion Antidepressant medication Not prohibited
|

Fig. 3 Selected phenethylamine structures. Despite highly conserved structures and simiar systemic effects, some
phenethylamines are prohibited in-competition whereas others are not.
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Classes of PEDs - Stimulants

 Methylxanthines
— Methylxantines, including caffeine and theophylline, are widely used

— adenosine-receptor antagonist and phosphodiesterase inhibitors. This results in
increased alertness, bronchodilation, and inotropic and chronotropic effects

» Caffeine was removed from the WWADA prohibited list in 2003, and as of 2017
WADA is again monitoring (but not prohibiting) caffeine

« At supratherapeutic level, all stimulants can cause sympathomimetic
toxidrome, autonomic instability, thermal dysregulation, tachydysrhythifmias,
rhabdomyoly3|s seizures, and multi-organ failure. And can also induce J
hypokalemia, which predlsposes one to polymorphic ventricular tachyCard*é

« Some, including methamphetamine and cocaine, cause serotonerglc\ﬁ(lqlgy

* Abrupt cessation of stimulants including phenethylamines and
methylxanthines may also induce a withdrawal syndrome of nonspecific
symptoms including malaise, headaches, and cravings.
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Classes of PEDs - Stimulants

* B2-Receptor agonists.

— be ergogenic via broncho-dilatory, adrenergic, and hormonal pathways due to 2-
receptors have significant expression on bronchial and vascular smooth muscle,
resulting in bronchodilation and vasodilation.

— Due to imperfect selectivity, 52-agonists also act on 51-receptors, thereby causing
positive inotropic and chronotropic effects.

— B-Agonists have long been used in agriculture to increase lean muscle mass in
livestock. This is allegedly via upregulating cCAMP/PKA-dependent lipolysis in adipose
tissue
 The archetypal anabolic $-agonist is clenbuterol (though it is categorized by WADA as an anabolic agent).

» Asecond specifically prohibited S-agonist worth noting is higenamine, which was responsible.for 46 AAFs
in 2019. Higenamine is a compound derived from the plants Nelumbo nucifera( &5, Aconitum
carmichaelii, and Nandina domestica; and sold as a dietary supplement. Poor regulatory oversight of
supplements results in unpredictable concentrations of higenamine in commonly available preparations.

« Asthma medications including albuterol and terbutaline account for significant AAFs as well:-however,
these may fall under a threshold limit or be permitted via TUE ¥V
— [B-Agonists share a similar toxicologic profile to methylxanthines, including v
sympathomimetic toxicity, tachydysrhythmias, myocardial injury, and hypokalemia
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Classes of PEDs — Anxiolytics/analgesics

* B-Receptor antagonists, such as propranolol, treat several medical
conditions including cardiovascular disease and performance anxiety. Athletes
may misuse B-antagonists for enhanced fine motor control

« prohibited in a subset of sports including shooting sports, golf, and ski jumping

» B-Antagonists cause few AEs at therapeutic concentrations, and in overdose the
primary concern is the development of symptomatic bradycardia with associated

* hypotension and syncope. Propranolol specifically can also cause seizures and
ventricular tachycardia at high doses.

A\
« ‘///
bv. A

A
A
»
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Classes of PEDs — Anxiolytics/analgesics

* Opioids
— currently restricted in-competition only, accounted for 30 AAFs in 2019.
— agonize the p-opioid receptor

— some W-opioid receptor agonists, including tramadol and kratom, are not
prohibited by WADA

— although tramadol is prohibited by the Union Cycliste Internationale.

* Derived from the Southeast Asian plant Mitrakratom is a naturally
occurring opioid analog, which can be legally gynine speciosa
purchased without prescription in many countries.

» Kratom's AEs include respiratory depression, tachycardia, a |fatwfn,
and rarely seizures and hepatotoxicity. Tramadol is also assomat@g
with hypoglycemia, seizures, and serotonergic toxicity
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Classes of PEDs — Anxiolytics/analgesics

e Cannabinoids

The use of cannabis products (THC) in sports is controversial.

THC has calming effects and may treat chronic pain. THC’s legal status varies
widely between countries

THCs AEs are via inhibition of risk perception, altered coordination, and memory
loss.

Cannabis and all cannabinoids (such as THC) other than cannabidiol are

prohibited in-competition. Recent controversy regarding THC’s prohibited status
has arisen due to liberalizing cultural views and the striking figure that cannabis
represents up to 25% of positive doping tests in some competitions ) )

THC’s AEs include alterations in focus and attention, anxiety, gastrointestinal /
disturbance, tachycardia, and hypertension. Incredibly rarely and only wi\fh"ﬁrg%
exposures to concentrated formulations, vasoconstrictive crises including stroke?
and myocardial infarction have been documented. Chronic use has been
associated with neuropsychiatric pathology

9- tetrahydrocannabinol, or THC
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Classes of PEDs - Gene doping

* I[n 2003, gene therapies were prohibited, and currently WADA prohibits
“the use of nucleic acids or nucleic acid analogues that may alter
genome sequences and/or alter gene expression by any mechanism.”

* There are no confirmed cases of gene doping in sport

* The possible use of newer technologies including CRISPR gene editing
has a multitude of unknown physiologic and ethical risks. These include
potentially inducing pathologic genetic modifications or unexpected
metabolic and hormonal responses to therapy

 \WWADA & other organizations are currently working to develop methods
to detect gene doping ~=\

‘
)

J Intern Med 2022 Feb;291(2):181-196. doi: 10.1111/joim.13431
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2023 Monitoring Program

37171 F, 71242] (S M)
1. Anabolic Agents: Ecdysterone

2. Peptides Hormones, Growth Factors, Related Substances, and Mimetics: GnRH
analogs in $<18Y only.

3. B -2 Agonists: Salmeterol and vilanterol below the Minimum Reporting Level.
4. Hypoxen(polyhydroxyphenylene thiosulfonate sodium):
: registered in Russia as an antihypoxic agent, "oxygen booster”
“increase endurance and reduce fatigue” sold online tx, from Russian websites
* Kamila Valieva, a Russian figure-skater competing at the 2022 Winter Olympics

8721713 .
1. Stimulants: Bupropion, caffeine, nicotine, phenylephrine, phenylpropanolamme, //
pipradrol and synephrine. ~—
2. Narcotics: Codeine, dermorphin (and its analogs), hydrocodone and \5\_

* Dermorphin : hepta-peptide first isolated from the skin of South American frogs, 30 — 40X more potent natural opioid than morphine

v" Major Modification : tramadol - prohibit in competition, effective 1 January 2024.

- Due to dose-dependent risks of physical dependence, opiate addiction, potential of performance enhancing
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https://en.wikipedia.org/wiki/Hypoxia_(medical)
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https://en.wikipedia.org/wiki/Opioid
https://en.wikipedia.org/wiki/Morphine

2023 =X =5 SN EE FTHAAS

[AFA| 2 X| 242

¢ 51. S2AEEH| oA}

- Androst-4-ene-3,11,17-trione(11-ketoandrostenedione, adrenosterone)

- 17a-methylepithiostanol(epistane) - Ractopamine, - S-23, YK-11

‘ S4. §EE 3:' EH Al’ﬁ Ex'" 0“*' -’|<-7|' Apitegromab(SMA, myostatin precursor inhibitor)
¢ S5. 0|, H| 5! 2H|K| O A7} Torasemide

[E’xl I:CI,I-H-I] M1. '6'EO E':I 'cEOHg_E_ | x_ll- 0:“*";;:'7}: VOXGlOtOI'(SickIeceII anemia Tx

Hb oxygen-affinity modulator)
(871711t 5 X4 E]
& S6. o-.-_-xﬂ 01|*| 7}: 1,3-dimethylamylamine, 1,3 DMAA, Solrlamfetol )
o P1. HIEFXHEER Y/
-a XS5 F7hL U|L|"E'£(=_%X1|U|'-|"a‘“ﬂ5':§',WMF) =
-3 XIA7] EFEH(7"7I7I7*§EII — JAl =X 9

2501 M A =S AW, CMAS), = 2| CHO| ', Spearfishing,
SHE=AMAS REMNESSE
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OFHEQtT] =M [Acetaminophen]

=001 4" Hydroryacetanlide, SIECHD|<, TibHERS, Acetaminophen, NH{é-Hydrowyphenylacetamide, AbAcety-p-aminophenol, PEICE NSO ECADHOE,
Paracetamol, Paracetamolum, P-Hydroxyphenylacetamie

FIE P
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HEHL|clo| £ [Methylphenidate]

 PPRE « Bt

SXIGSHMET} 04 - YAISXIFE o~
4 4e

Z 2 M|0|E [Furosemide]

=9/0{. 4-Chloro-N-furfuryl-5-sulphamoylanthranilic acid, E£2A|0|E, Frusemide, Furosemida, Furosemide, Furosemidum, LB-502
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|H'||EELEU1IEI-—’.-_“—E|EEHJ£1|:IIOIE [Beclomethasone Dipropionate]

=2|01: 9a-Chloro-11B,17a,21-trinydroxy-16E-methylpregna-1,4-diene-3,20-dione 17,21-dipropionate, 9a-Chloro-163-methylprednisolone Dipropionate, C|Z 20| 2 A3
EHEE, LI =20 2 M S 20 ErE, HIAZHERELZZO2H|0|E, HISZEHERELZ 2O 20|, HEEHEREZZ O 2 H|0| E, Z 2|24 E 20 EHE, Anhydrous
Beclometasone Dipropionate, Beclometasona, dipropionato de, Beclometasone Dipropionate, Beclometasone Dipropionate Anhydrous, Beclometasoni Dipropionas,
Beclomethasone Dipropionate, Sch-18020W
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(mainly B2-agonists or glucocorticoids)

having a TUE did not increase one’s likelihood of medaling

TUE : Therapeutic Use Exemption
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1. M= 2IFH AIEF Athlete Information [4d==}Ad]
2= (e+=) THIFCH
i (22) KkKada kKIM
24 A Al el 0|
oob L =1 2 o1 [
Date of Birth :1 = lj(j.{wyfrllrvfnr'djc% / = Gender = Maie M 0:[ Female C}
B MEED| BFE BEHE  Iua—b4 4 T
Address =
TS = (22) 02 — 2044 — 9500 ol m 2l
~ | tue @ kada - or- kr
L (Hlared2bx) 02 — Dot — 9Foo| E-mad
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- SR EOC) U T (IPC). OIAI0 7 ICHSOCAYZEOH 210 FA 10 F2 7 |ICHSI(APC)
M= = =olE AT _ )
- ST T (IOCHIl T L (IPC), OAI0FEZ ICHE(OCAYZOHSI0 A0 FEZ IchSl(aPc) | ol DM
Athlete level EFE= 2T =2 MurFo| &7sie ades
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X| 22X AL HAH

TUE Al
n O|H MHo&

2. O|™ AEOE Previous Applications [M=Z}4]

of vYes E{X HEAIZ S S siFH R
o|Fofl TUER L& Ho| A4Y4R?
Have you submitted o2 No O .
any previous TUE application(s)? ==
B® Unknown O

# MEALE  Detais

ME R/ For which subsiance or method?

Methd| phenidate / HREG

TUE &3A H&7|& To Whom?

kADA

TUE BER When? (YYYY/MM/DD)

Jo20 ¢/ 3 &/ 10 o

TUE AAEM Decision

=2l Approved U =521 Not Approved O

~—
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3. AlEE 413 0H5 Retroactive Applications [4d=r=}4]

Al M SlTIST ol ves L AbEELIE ALRE S ST M.
I's this a refroacthwve aSpplication? OFL] = M \E;' A ==Eo =

e ApE LB ART LAES]  Reason

b 4.1 (a) SESFEs = @UBIETRI7 Bews Je
i 4.1 (b) ZIEl ==Y arEmos= QIS AME MHER AT = =T SEsXR HRE =2
S 4.1 (c) BISE@WUE|FE o2k TUE AL B 2He 2
’ (44 =PI = A PSR- =Tl A Aol ®=2Er 2 S)
] 4.1 (d) HEl,Es oD SPEESE old M= SEEAHE e I
HINFIZERA 2= o= AMEES ZFI7IZHEE SXISEEE IS SREA A SRdEEE ERIRE
He (oAl S99 FEIIAIE=E|R0|=)
[HEIESE (BREA F=2H2= HE =]
D 41 (e)
ZIEF AMELIE (XZ=TAMSTIE [HIES M43
MHEATEESE] T2 SEH& DA EE o, SIESsFEAsAAETEHEE SEEEs ofE FEdHE Sk
o = = ol LbEbel A At TUESE SHAHSEX Bl =o| SHE S| P ohEr &S5
[Fl4 37 HE=w OSHSH?] SlsdiEs SEeE3 25 SIE2 olF7E XM s] Pl okal)
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4. M= 2dA] Athlete's Declaration [ =p=2x}-2d ]

=gl =lEsESsS=aitEsEEsolsl TUuE") Esdol MeEsel =2& HEol Atadels sl o
FE=ESTArETEE LA FIAH AlMROl RHFEEE CME ST S2E ONMEE EmocddH RAUEE STiEru] ok

=olE oo SFE=aFF el 9E ESmHEe R O FIs O SEsas hEd SsHas il 2 =SErEbolsa SFHErod Eole
TUE IS SMalstD 2SSl AMHESHe HE S2stuct; =elo]| LT TUEC oSk SSEE WHaly el=
HEREFE TESHE (&2, Eaetl) =S|EE|FIT (ol ATy TUE SHAEESEed ofbE TUE EEo] WHams=maEx oS
HThERH=E MHiAIE=ER= WX AIFHolE&F "wWaDat)y, MAaAaSsESmgETer 2 TUE =SSHEEaEEed el TUES & AFSH=E wWwaDe, =
ADO=] TUE FAE8l= fHsi(=lak). Flel =S821=el =, abst 2 SHE SSHEsEAND.

eEEr =elsE S 3RS == SHoad SIS olRE =mole) R e 5l PlsE EEEE S A TUE A A 2
= Ao =2 wwaDads] S|FHSkeE HE S=iulddo). el EmaolsE o] FiIEEe] TUE SAbHE FE == TuE FiS=
FHEIES; TE JWEFrAAH =els TUE 4AlSAd S SMEas 5 S E cIsHsSt o =lerudot

=olE Emele] FHelE=TE Al SEEEEtod HEM SaElE HAglE S EEElE TUE PHElEs ®MalxaElsE 8o olsd
Mooy ol =2sErudct

I certify thatt e nforrmesticon el ool sl secliores 1.2 3, ared 4 s ssocursafes
|mm:mwmmms}mmmmm-rﬂamn“mmmmmmmmu—mmrﬂa

and, if neasded o assess my application, otbwar independent medical, sciemtiffic or egal axperts

1 Turtfwer authoricess KAy o releassse my compbete TLE applicaticn,  inclodimg suappoeting mecical  imfonmeatcon arnd recoros,. o
atfwar AN NS} armd VALY for the reassons descpibed abowsse, and | undarsEand thatl thesse recipéents may alss mnead o prowvicke
mry complabe applicationm bo theeir TUECS mearmiars and elevant acparts o asseass my applications

1 hawve read and undaersiood the TUE Privacy MNMotice axplainkng bow my persorsal  information will be procsessec N oormesctiorn
weilthh my TLRE applicaticn., and | accepd s loarmmmes.

2l == A4 = pathlete’'s signature) =EE  (Date)
1l STk Do2l A3 s B =4 I =
L= Y AT )
Sy AR Ad3EParent’ sy Guandian’s | signatuene’) ‘= ¥F (Date)

L By 2ol =y S =y N ey

Y LA D)
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5. 2l HE Medical Information [2]| AF=EFAD]

Jhsst S, WHO ICD 11 ZIEt7I=S 0|28 ZHadsi =Ml 2.
x| '-_-'I'l:g Please use the WHO ICD 11 classification if possible
— e
Diagnosis A p HD

6. M5 EI=L|=2 Medication Details [2] AFEFAD ]

=S4 2fE: dEY A= S (&F) AS-He AFE Bl ol &f R =7 |ZF
Prohibited Substance(s) Dose Route of Frequenc Duration of
Generic name Administration q Y Treatment
1 . —
Me-thy| pheniddte. | 8Bvnq- PO QL g
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7. 2lAF M A Medical Practitioner's Declaration [2|AFERA ]

A B2XALSHE(0|3F TUE) AlBMol MES8 2 20| AFALYS BoIgtc),

TUE AlE Mol 7|78t 2ole| i B} SHYA|Z|F (015t ‘ADO)7F TUE AlAREiat Biedstod =olof
MU SRWRIFESIE Mab =Ab £ HA U BEM AlSES USS Selich

=5t =2ole Holo| FolE I}l MASHWAIZ|T UK BHB2|A AL (ADAMS)0 2SS So|gict

i Jo

re o r
nere

| cerify that the information in sections 4 and 5 above is accurate. | acknowledge and agree that my personal information may be
used by Anti-Doping Organization(s) (ADO) to contact me regarding this TUE application, to verify the professional assessment in
connection with the TUE process, or in connection with Anti-Doping Rule Violation investigations or proceedings. | further acknowledge
and agree that my personal information will be uploaded to the Anti-Doping Administration and Management System (ADAMS) for these
purposes (see [the ‘insert link/reference to ADO's privacy policy’ and] the ADAMS Privacy Policy for more details).

o|Al dH Name oA
o|27|B Fo (e1=71my) THEA Hddiotdnt
Address / Tel / Fax (212713 HElX) 02- 2045 - P00 )
Ol E-mail kada @ kadd . or. ky
HEHS g2 7| 2 Ministry of Health and Welfare
License No. OUOOOOD License body |(EZ45X|5) %
O| At M E (Signature of Medical Practitioner) SR (Date)
Uo| Ak 202\ i/ _3 &/ =]
(YYYY/MM/DD)
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