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Report on Doping Status of Certain Peptides %Q
This report is an expert statement on background physiology and pharmacology includifjg the basis for
prohibition under Prohibited List of the following areas and substances \0
s Regulation of growth hormone {GH) secretion ‘ ‘\
s  Growth hormone releasing-peptide (GHRP-6) O
e Hexarelin ﬁ’\
s (IC-1295 .
s  Thymosin beta-4 _ O’Q
e SARM 522 &\
. IGF-2 - @)
¢ Follistatin %@
This report will make preliminary comments to set th atext for the subsequent detailed summaries an
physiology, pharmacology and potential performan hancing effects for each of these substances.

My relevant professional expertise is sum ri&@‘in an appendix.

| confirm that this report is based on m @9 essional expertise. | acknowledge my overriding duty to assist the
Tribunal on matters within my expef‘@n an impariial manner

Preliminary Comments: &O

1. Nature of evidence,for sports performance effects.
In human medic\i’? hysiology, the pinnacle in the hierarchy of evidence for therapeutic effects is data
from well—ccy%ill, d, prospective therapeutic trials featuring randomization, placebo controls and the

specific t@ tic endpaint in question.

pogts performance enhancing effects of any drug, there is not, nor can there ever be, such
evi%a‘n-
GjF

¢ certainty because it is ethically and logistically impossible to conduct the necessary controlled
ents using banned drugs during elite competitive sporting events. In anti-doping science, it is
erefore necessary to make the most plausible inference from the best available surrogate evidence on
eports performance enhancement.

< j 2. Use of salient surrogate variables for establishing performance enhancement

2.1. Despite the limitation in obtaining direct evidence of sports performance enhancement of drugs,
classical studies using suitable, closely related surrogate variables provide compelling evidence. For
example, a strong biological basis for androgen doping was provided by Bhasin et al in studies
showing a tight linear relationship between testosterone dose and muscle mass or strength,
extending from below to well above physiological testosterone levels, displaying additive effects with
physical exercise, but without any plateau even at 6 times regular testosterone replacement
dosage[1, 2].
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2.2. Similarly, the strong linear relationship between acute changes in circulating hemoglobin and maximal
oxygen consumption [3] explains the effectiveness of doping by increasing hemoglobin level by blood
transfusion or other means (eg administration of erythropoiesis-stimulating agents (ESA)}).

" 2.3. These findings form a sound basis for banning administration of both exogenous androgens and
increasing hemoglobin (ie via blood transfusion) which directly enhance sports performance.
2.4, Furthermore, they also provide a rationale for banning of indirect doping methaods. That refers to c‘}'
* where substances or methods, which are not themselves intrinsically performance enhancing, are
used to increase or supplement endogenous hormones (testosterone, erythropoietin} which do grgan
(depending on dose and drug combinations) enhance sports performance. QV&

2.5. Such indirect androgen doping methods include use of human chorionic gonadotrophig{h¢
luteinizing hormone {LH), anti-estrogens (including estrogen blockers or aromatase igy@t or drugs) all
of which are banned on the basis that androgens are banned as a class of doping drugs [4].

2.6. Similarly, indirect hemoglobin doping methods include ESAs such as erythroﬁ@n and its analogs,
hypoxic-mimetics and artificial oxygen carriers are banned on the basis t% hey are likely to increase
circulating hemoglobin [5]. . \

2.7. It is neither nacessary nor feasible to evaluate explicitly the performiance enhancing effects of each of
the growing list of such putative doping substances. It is suffi i‘@bto show that for any substance in
guestion, the key surrogate variable which can induce pegfofmance enhancement {endogenous
testosterone for indirect androgen doping; hemoglobin@ indirect blood doping} is increased. This
demonstrates that the substance that produces sygh {ptreases in endogenous hormones or
hemoglobin is potentially performance enhancing=ahd warrants being included on the Prohibited List.
In effect, this is operationalised by the “catch- IK; provisions under S1 {1a) and $2 categories of the
Prohibited List. éé’

2.8. Itis germane to this consideration thate doses of approved drugs that can be used safely and
acceptably in demonstrative ther '%Jtlc trials under ethical supervision are likely to be lower than the
doses used illicitly (and in cogh@ ions with other ergogenic drugs) by athletes for doping purposes.

.~ Lessons from anti-doping histq&.\
In considering the Iimitatio.ﬂ® surrogate evidence available for novel forms of doping, it is paramount to
remember the lessons @is’cory. Until the mid 1990’s when it was directly refuted by Bhasin et al[1], it
was widely held that healthy eugonadal male athletes could not benefit from exogenous androgens as
their androgen rageptets were already fully saturated and down-regulated by exposure to natural
endogenous e§tQ terone. This was largely due to inadequate studies which, specifically, used only low
doses of amdrozens that did not maich the doping practices involving much higher doses[6]. Tenacious
adhere his fallacy has been costly in credibility among athletes who were either androgen abusers
themsgifes {(and their support staff} or suffered disadvantage against those who were. The legacy of this
igt nture is the experience of doctors that in obtaining the crucial detailed and accurate medical
i;%ry, discussing doping practices now ofien features omission and deception [7]. It is crucial that
herever convincing evidence from supraphysioclogical and/or multi-drug doping regimens is not
available, but where some effects are demonstrated at lower doses, it is prudent not to rule out ergogenic
effects unless and until the testing can replicate characteristic doping regimens, especially as regards high
doses and drug combinations.

WADA definition of the S0 “Non-Approved Substances”

The definition of SO in the Prohibited List refers to “.... any pharmacological substance which ... (has) ... no
current approval by any governmental regulatory health authority for human therapeutic use” {underline
emphasis added) is banned at all times. Operationally, in Australia this is equivalent to whether that
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substance is cantained on the Australian Register of Therapeutic Goods {ARTG). None of these peptides are
listed on the ARTG or other major national regulatory agencies (see also #17.6). This means they are
covered by the WADA S0 category.

4.1. The WADA 50 definition makes an important distinction between diagnostic and therapeutic use as
widely accepted by major drug regulatory agencies. Diagnostic use involves a single dose, usually in a
medically equipped testing facility where blood samples are obtained to measure a biological
response to the administered stimulus. This is quite different from therapeutic use which involves
prolonged or repeated administration for the purpose of producing a therapeutic response to
ameliorate a medical condition. In particular, the safety profile of a single use diagnostic drug is very
different from approval for therapeutic use!, which allows for not only the approved use but als
tacitly, potentially open-ended off-label usage. Q‘?s

4.2. Therapeutic use may be either according to an approved medical indication or “off-lab ? e. "Off-
label” use is the administration of an approved drug for an indicaticn (a justified me ason for
use), age, dose or using a formulation of it outside the terms of its approved regisiration for
therapeutic use. “Off-label” usage also assumes the treatment is based on a vali scription written
by an approved person - a fully registered and suitably qualified doctor legal thorised to write a
prescription for pharmaceutical drugs. Typically, off-label usage is for a rﬁ}appm\/ed indication or for
an approved indication but significantly beyond the original approval\ se in children when
approved for adults, use of different dosage or form of the drug),

4.3. The focus on any governmental regulatory heaith authority f an therapeutic use does not
stipulate which regulatory agencies are thase of record. v, pharmaceutical drug marketing is
subject to registration and approval from national drug atory agencies. Among these national

developed countries, notably USA {(FDA), Canada (Hgglth Canada), UK (MHRA), Germany (BfARM),
Sweden (MPA), Netherlands {MEB) and Australa (TGA). It is a strategy adopted by some
pharmaceutical companies to seek drug re ion from naticnal regulatory agencies of less
developed and developing countries w ational regulatory agencies have limited local expertise.
In fact these less experienced regulatqriwgencies are often reliant on decisions of the more major
regulatory agencies and in many s they defer to such approvals. WADA's reliance on approval by
any national regulatory agen% s a loophole to circumvent the otherwise important S0 category.

drug regulatory agencies the most expert and exp &@ed are those of the most economically

5. Use of non-approved peptlde:uh\lumans

5.1. The manufacture dqa |de products for therapeutic use by reputable pharmaceutlcal companies
requires strict gogmphtance to Good Manufacturing Practice (GMP) standards which are subject to
licensing an ar critical review by independent regulators. These are designed to (a) ensure the
authen}lqh d expected biological activity of the product as labelled on the vial or packaging and (b}
elim e possibility of adulteration of drugs with chemicals used in drug manufacture as well as

inr%sterility, non-pyrogenicity and shelf-life stability testing. Naturally this compliance has a
mAorimpact on increasing the costs of production.

@. Good manufacturing practice (GMP) is an internationally harmonised set of standards endorsed and
é enforced by major pharmaceutical drug regulatory agencies that control marketing
O authorisation/licensing in various countries or regions that aim to ensure drug products are safe and
C) effective for therapeutic use. GMP standards were originally developed by the FDA in 1963 (following
the USA’s avoidance of the thalidomide tragedy because the FDA had declined to register thalidomide

for therapeutic use in the USA). Consistent GMP regulations are now promulgated by the WHO, EU
{European Medicines Agency) and International Conference on Harmonisation {ICH), the latter
involving most economically developed countries. Within ICH signatory countries (including Australia

! *Therapeutic use” and “clinical use” are largely just alternative terminologies for the use of drugs in medicine aiming to
- prevent, treat or cure disease, based on sound knowledge of the drug’s safety and efficacy for treatment in that setting.
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and China), GMP regulations and licensing are implemented by their peak pharmaceutical regulatory

agency — in Australia by the Therapeutic Goods Administration (TGA) and in China by the China Food

and Drug Administration (CFDA). GMP requires, among many other things, thorough documentation

of the source, process, quality controls and finished product specifications. This aims to ensure that

end users can be confident of product manufacture to very high quality standards, subject to ongoing

quality control monitoring including accurate labelling and freedom from contamination by infectious

or toxic adulterants. Accurate and detailed record keeping covering all stages of manufacturing are

mandatory, onerous and subject to regular inspection to maintain licensing. \
@)

5.3. Non-approved therapeutic drugs may be used under certain circumstances. For life-saving ?5
circumstances, the Special Access Scheme {SAS) allows for compassionate use of specific drugs f
individual patients with the approach documentation and expert specialist su pervision. For | %t
use of non-approved therapeutic or diagnostic drugs (including therapeutic research}, the
Trials Notification (CTN) scheme allows a competent institutional human research ethi %lttee
{(HREC) to take responsibility together with its specialist doctors for the risk-benefit on and
supervision of safe conduct of therapeutic trials. Where no HREC is available or the Eﬁnt
institutional HREC is unwilling or unable to judge risk-benefit and safety, the Trials Exemption
(CTX) scheme allows for the TGA to make such evaluation. %

5.4. In these circumstances of non-approved substances, the availability of @maceutlcal GMP grade
products, provide reasonable assurance of safety, with regard to ticity, purity and sterility.
However, although non-approved drugs without a pharmaceuticaﬁ%@mpany sponsor may also be
considered, these are usually non-sterile oral or topical prod GQ\ather than injectable drugs where
the adulteration, sterility and pyrogenicity are additional@ risks.

5.5. None of these safety assurances are available whe @cﬁfes or other chemicals are obtained from
any of the numerous low-cost peptide synthesis f ies around the world, either directly from the
plant or via the internet. Among confiscated d EKC{S intended for doping counterfeit [8] and fake
packaging or labelling [2, 10] are well kno é\% extent of clean-up from toxic adulterants used in
manufacture is unknown and/or unverifj /1n order to forestall any legal action, the vials are usually
clearly marked “for research use” or ilar designation which is affixed to indicate they are not sold
as fit for human use. It is perplexin@by what scientific process such raw material substrate, purchased
as not fit for human use, is th ered fit for human use by a compounding chemist for use
without fully informed cons I a non-approved substance, as well as the additional safety
assurance and mdependeqéﬂpervision by a competent human ethics committee.

5.6. It has been my pe@ experience, that a competent HREC would not approve use of such non-
marketed progucts th human volunteers even for single dose experiments as the safety of the product
could not b sdhably verified.

5.7. Anim 'ﬁhnt feature of the therapeutic use of non-approved substances like peptides is the necessity
to fully informed, written consent to the administration. In achieving this, modern standards
@fe provision of a written Information Sheet which gives the name of the drug, its source, the
mercial sponsor of the study or other agency taking responsibility for the drug administration, the
Q edical reason {indication) for the administration, the likely expected effects and side-effects,
% warning about teratogenic risk and the extent of clinical experience in using that product. Use of such
substances without fully informed consent would be a major dereliction of duty by any doctor and a
matter of even more grave concern if undertaken without medical supervision and/or by an
unqualified person.

6. Safety
6.1. Forany drug, proof of safety is essentially the proof of a negative - that is no significant or serious
adverse effects. Hence any judgement on safety has to be carefully circumscribed by the conditions of
the safety testing undertaken. These considerations include especially the size of the population
studied, the intensity of the surveillance for harm and duration of follow-up, all of which combine to
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determine the likelihood of detecting uncommeon, subtle or indirect but potentially serious adverse
effects. Specifically, serious adverse effects can be missed in small samples with minimal surveillance
and limited follow-up. Over recent decades these issues have repeatedly led to FDA withdrawal from
the market of drugs which were approved under the usual rigorous therapeutic development program
involving phase I-II clinical trials but were subsequently found to have serious but infrequent adverse
effects. Hence reliance on simple survival and/or spontaneous complaints of harm experienced by the
drug exposed person are inadequate to meet modern safety standards of detecting and predicting
long-term toxic organ damage following drug exposure.

6.2. Animportant and often under-estimated risk is that associated with dose finding for non-approved
drugs. The catastrophic effects of a 2006 phase | therapeutic trial in the UK have been well repo
{see recent BBC update report (http://www.bbc.co.uk/news/health-22556736) and Annex t "%
report). These events highlight that even with the most diligent pre-clinical evaluation of dy cts
in the laboratory and in animal models, disastrous. miscalculations with devastating eff: gn occur.
This misadventure has had a galvanizing effect on conduct and approval of therapeuti s world-
wide. Any competent person intending to administer new, injectable non-approved ﬁ%%tances should
be acutely unaware of the risk and accompanying responsibilities. \Q

6.3. Similarly, concern about teratogenicity would preclude the use of non- ap;ﬁgved substances in
pregnancy (or in fertile women where pregnancy is not ruled out), uples &tﬂere was a major and
serious medical disorder justifying treatment. Otherwise, the terg,t% ic risk makes administration of
non-approved substances to potentially fertile women W|thout valilbmedical indication a reckless and
highly irresponsible activity.

6.4. Afurther safety concern is that drugs such as tissue groytivfactors listed under 52 which promote
cellular proliferation may enhance healing from injy \@wever, they are also likely to enhance
proliferation of latent or metastatic cancer cells s%t careful and ongoing safety evaluation is
essential for people exposed to such treatme@

Specific Comments
7. Physiological regulation and pharmacolog@mulatlon of growth hormone (GH) secretion -

The physiological regulation of GH onis Hypothalamus
complex. GH is secreted exclusiv W the
somatotroph cells of the anterigi& ituitary gland.
Endogenous GH secretion | @marily under dual
regulation by stimulatof ifec*ts of GH releasing
hormone (GHRH) apd inhibitory effects of
somatostatin, both.sheft peptides secreted by the
hypothalamug: *GdSis secreted in a markedly (=)
pulsatile fas?1 OF W|th bursts of highly variable

GHRH(+) U Somatostatin {—)

magnitud -3 hour intervals. Only minimal GH
secre 'ccurs between these intermittent
his intermittent pattern of GH secretion is

ttrained by a hypothalamic pulse generator, I
ich coordinate the two hypothalamic peptides 5 | Circulating 1674 | | [ Local i6F | Collagen markers

. - = | (P-II-NP & olhers)
that govern GH secretion from the pituitary 5 (GFEPS \} /
somatotrophs. Hence, circulating GH CALED - ~—

-

concentrations are mostly at very low or
undetectable levels with only brief episodes of high circulating levels. The largest and most active pulses
of GH secretion occur during sleep {stage IV, slow wave) sleep. Overall, net GH secretion is gradually
reduced with age from the 3" decade onwards as well as by obesity whereas undernutrition, acute stress
and exercise increase GH secretion.

A third potent regulatory influence on GH secretion is negative feedback by GH itself (via hypothalamus)
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as well as by circulating IGF-I (produced mainly by the liver} at the pituitary level. The effects of many
factors such as ageing, gender, estrogen/androgen effects, stress, trauma, sleep, exercise,
fasting/nutrition and some GH-sensitive metabolic factors {fatty acids, glucose) as well as pharmacological
stimulators of GH secretion (arginine, lysine, L-dopa) are all exerted by means of these more final
common pathway drivers {(or inhibitors) of GH secretion although the detailed mechanisms of action are
not always fully characterized.

Ghrelin, a gastric peptide with both a bioactive (3-octanoyl) and inactive forms has only a subordinate
minor role [11] in physiological regulation of GH secretion with a greater role in appetite (satiety

feedback) regulation. However, Ghrelin analogs which act upon the Ghrelin receptor do have potent ?‘

pharmacological effects on short-term GH secretion. ?“

The mast potent pharmacological drugs that stimulate endogenous GH release (indirect GH dogigghd
gither synthetic GHRH or various Ghrelin agonists which are short peptides pharmaceutically®ad
to have more potent and long-lasting duration of action leading to sustained GH secretio odthieve
effective, sustained pharmacological stimulation of GH secretion, a secretagogue must ovejcome several
obstacles. It must have (a) a prelonged depot-like duration of release, (b} it must be cted against the
usually rapid metabolism of short peptide in the circulation, and {c} it must alsg ohfg' ome the negative
feedback and inhibitory somatostatin effects. Virtually none of the GH secret ues developed based on
GHRH or Ghrelin structures have been approved for marketing, mainly b auﬁﬂespite provoking GH
release on initial dosing, they proved unable to sustain increased endg, E&us GH release. To the best of
my knowledge, the sole exception is GHRP-2 {pralmorelin) which was ﬁroved for marketing by Kaken

Pharmaceuticals only in Japan for diagnostic use {ie as a single do t for GH deficiency) and not for
therapeutic use (ie repeated administration fo induce sustain ecretion).

Although such indirect GH doping may not detected in gj I@cofthe two current GH doping tests (isoform
or biomarker), there is evidence that Ghrelin analog adwfifistration may have a masking effect on GH

doping tests [12].

X9

8. Direct performance enhancing effects of Q
The two best, well-designed studies of irect performance enhancing effects of GH show only
marginal effects at the relatively | W@ s used (reviewed in [11, 13, 14]).
L)

8.1. In one study, 30 healthy aﬁXipants {15 men, 15 women} were randomized to treatment with one of
two doses of hGH (0.Q 0.067 mg/kg/day, equivalent to ~2.3 or ~4.6 mg/day) or placebo for 28
days. Neither GH ge produced any significant increase power output or maximal oxygen
consumption [15].

8.2. Alarger \E;re definitive study examined 96 recreational athletes {63 men, 33 women) who were
randondiz& to treatment with GH (2 mg/day) or placeba for 8 weeks; in addition, the men were
ra ed to additional testosterone treatment (injection of 250 mg testosterone esters weekly) or
o for the last 5 weeks [16]. One performance measure (anaerobic sprint capacity, Wingate test)
\ is significantly increased (by 5.5%) in men, but not women, and the effects in men were further
Q increased when combined with testosterone (+8.3%). There were no other effects of GH on 3 other
é performance measures (maximal oxygen consumption, dead lift or jump height). GH had effects on
O body composition (increased lean and decreased fat mass) in both men and women. ‘

Q 8.3. Two additional placebo-controlled studies of GH effects on performance were less convincing. One
reported significant improvement in maximal oxygen consumption but only studied very short-term,
low dose GH treatment in abstinent former androgen abusers using an incompletely masked study
design [17]. The other did not report any recognised exercise performance variables [18].

8.4. Caveats arising from both the well designed and conducted studies are that higher doses of GH, of
testosterone and their interaction were not studied. These higher doses and combination regimens
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more closely replicate the reported doic:ing practices.

8.5. It is therefore concluded at this time that GH is likely to enhance sports performance especially in
combination with andragens, but the demonstrated magnitude of effect is less than that shown for
the major ergogenic agents {androgens, ESA). It is likely, however, that greater effects may be
detected at higher-GH doses than have been tested and especially in combination with higher
androgen doses. This supports the rationale of the banning GH under $2.

9. Indirect performance enhancing effects of GH via tissue repair and/or injury healing

9.1. The other potential benefit of hGH relevant to sports performance enhancement is the claim thag
improves tissue repair and/or healing recovery from injury. If true, this would expedite recoygMai
sporting injuries and/or from intensive training allowing faster return to competition fromgaithy
and/or the ability to tolerate more intensive training regimens. This claim is difficult to%
the diversity of the claims and the-mechanisms involved, with a corresponding lack iddly accepted
surrogate measures. Nevertheless, effects of GH on healing in burns, fractures and %ounds have
been studied as the nearest availahble surrogates to injury healing.

9.2. GH effects on recovery from burns injury are the most investigated and a the subject of a recent
Cochrane review [19]. This meta-analysis notes a small but (statistically) ificant benefit in skin
healing with large burns and reduced hospital stay but no benefit ality or scarring together
with an increase in adverse effects (hyperglycemia). The mcrease)kortallty due to high dose GH
treatment in critical illness reported in another influential st 0] has overshadowed these
findings, although-this study was not included in the Coc meta-analysis as it did not focus solely
on burns injury. As a result, GH treatment for burns inj s not been adopted as having a sufficient
benefit-risk-cost profile for therapeutic managem t@e warnings about the increased mortality of
high dose GH in critical illness [20] together with rn that long-term GH treatment may increase
risk of subsequent cancers [21, 22], are releva t({o the safety criterion in the WADA Code for placing
substances on the Prohibited List. 6@

9.3. The effect of GH treatment on fractur ling was examined in.one well-designed study where
patients with tibial fractures (n=4Q8} were randomized to GH treatment (1, 2 or 4 mg per day) or
placebo for up to 16 weeks [23] enefit was observed in healing although a post-hoc trend to a
benefit for high dose GH ino@n s with closed fractures was reported.

9.4. The effect of GH onw @ healing (excluding bone) has not been investigated by well designed
clinical studies. Th@ numerous pre-clinical studies using animal models or in vitro showing a
wide range of ct® of GH from beneficial to neutral or deleterious. The findings on wound healing
are therefo cluswe

9.5 Insu «v the effect of GH for improved injury healing shows a minimal to ' modest benefit,
H * the available surrogate evidence cannot rule out effects from higher GH doses with or
t combination with other drugs, notably androgens but also possibly tissue growth or
jogenic factors, for the milder sparts related injuries including effects of vigorous training.
onsequently this forms an additional basis for the banning of GH secretagogues under the “catch-all”

%Q provisions of §2.

( ’30. Cumulative effects of long-term or repeated GH administration or exposure

A key issue is what would be the effects of prolonged or repeated cycles of administration of these pept‘ides.
On this issue, noting the lack of definitive clinical studies, some insight is available from experience of
cumulative effects of administering GH and other hormones.

10.1.  The effects GH on tissues are best exemplified by onset and offset of GH effects in the longer,
well-cantrolled study (see #4.2) [24]. During GH treatment, serum IGF-l and related biomarkers -
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(IGFBP-3, ALS) usually peaked at the 1% time-point measured during treatment _ A
(2 weeks) and were largely reversed by a week after cessation of GH

administration.
By striking contrast, the tissue effects of GH on 3 collagen peptides? were *
much slower to peak and persisted much longer {see figure). '

o

PINF (gL
- w
e =
|
i
i
L

The peak GH effect on collagen peptides was apparent only at the end of the 8
week treatment period and did not reach any plateau, which means that even
higher effects may be evident with prolongation of GH treatment.
Furthermore, the collagen peptide responses were only slowly and partly
reversed after cessation of GH treatment, with most effects persisting without
having returned to baseline at the end of the 6 week post-treatment follow-up
period. Hence this study provides only minimal estimates of the likely impact

- of GH treatment on tissues if treatment was prolonged beyond 8 weeks or
even if repeated cycles of treatment were instituted before the effects of the
previous treatment had fully worn-off. Furthermore, as the GH effects did not
reverse by 6 weeks after cessation of treatment, it is likely that full reversal o ]
GH effects may take several months. Thus if repeated cycles of GH treatm éﬁi? ey

were to be re-started before full reversibility of GH tissue effects {assumi
these effects are eventually fully reversible), then a “stair-case” patti{rr;
rising hetween-treatment plateau would be created. Presumably

)
:

R

S =y
creates the pattern of major tissue changes of acromegaly, a hypotitalamic- . 92;/ !""':l:,r:i.___g—-l
pituitary disease which features persistent and prolonged eﬁf R . .
endogenous GH secretion leading to characteristic pathol&g} tissue over- IR LR

growth effects an bone, muscle, cartilage and joints.

10.2.  The reversibility of hormone effects following%ation of exposure varies widely from full to
partial reversal or to completely irreversible. Stfri-term biochemical responses are more often
reversible whereas tissue effects, notably t f growth and pubertal maturation, are more often
largely or fully irreversible. For example geiiisation effects of testosterone at male puberty or the
growth effects of GH prior to and duri uberty are largely irreversible, or at most, only partly and
slowly reversed, even if hormone @osure is subsequently reduced or ceases.

10.3.  One practical example @ @se effects is the eligibility of transgender people for sport.in their
transitioned gender. Whe female-to-male {F2M) athletes are acceptable in male sports and male-
to-female (M2F) are @able in female sports if the cross-gender transition and hormonal
treatments comm rior to puberty, M2F transitioning after puberty is not generally considered
reasonable as he der-disproportionate bone and muscle growth during normal male puberty is
largely irrev , even if ongoing endogenous testosterone exposure is removed (see |0C consensus
stateme’( ransgender athletes, 2003).

10.4. er therapeutic example of the partial reversibility of hormonal effects from a course of
ent enabling greater responses to repeated treatments is from the hormonal induction of testis
Q/elopment leading to spermatogenesis and fertility in gonadotrophin-deficient infertile men. In
\t ese gonadotrophin deficient infertile men, second and subsequent cycles of gonadotrophin
é replacement therapy are faster to reach the therapeutic endpoints (sperm output, fertility) than the

O first cycle [25]. This effect is because the testis growth produced hy the first cycle of treatment is only

O partially reversed when hormone administration ceases. As a result, second and subsequent cycles
start from a larger testis size baseline resulting in faster re-initiation of spermatogenesis.

10.5.  Consequently it is likely that GH effects may last for up to several months even after only
moderate doses with or without co-administration of androgens. The reversibility, and possibility of

2 N-terminal propeptide of type | procollagen {(PINP), C-terminal telopeptide of type | collagen (ICTP), N-terminal
propeptide of type lll procollagen (PHINP)
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additive, stair-case effects, depends on the dose and duration of GH treatment. While comparable
details are not available for the GHS peptides, similar additive effects with other hormones as well as
non-GH mediated effects may be produced by proionged and/or repeated courses of drug exposure
and which vary in their degree and tempo of reversibility after multiple cycles of hormone
administration.

10.6. A further aspect of prolonged or repeated GHS peptide treatment is desensitisation of
endogenous GH responses to stimulation. This is due to both down-regulation and desensitisation of
the GHS receptor [26-29] as well as via effects mediated negative feedback inhibition of GH on its own
secretion[11], a common feature of pituitary-dependent hormones that are characteristically
regulated by negative feedback mechanisms.

As a result, prolonged or repeated doses of GH or GHS (wa its effects on stimulating GH secr Y
causes suppression of endogenous GH secretion, the magnitude and duration of which is m
defined. However the resuiting GH deficiency state may persist well beyond the time wt‘%r?
treatment ceases. Although the functional GH deficiency may be ultimately reversibl
periods of post-treatment GH deficiency may have deleterious effects on health andw§

performance. :
- RO

10.7.  This is analogous to the effects of exogenous androgens which inhibg&iogenous testosterone

production. That inhibition of endogenous testosterone production gan for many months to over
.a year beyond cessation of treatment. The recovery time depend hhe dose and duration of
exogenous androgen abuse. For example, heavy androgen abusemg bodybuilders who have used
high doses for prolonged periods (years) without a break}, ha haracteristic suppression of their
own reproductive system {subnormal serum testosteron ired spermatogenesis and infertility)

" which may take 12 months or more to recover full func ity. This is also analogous to the post-pill
amenorrhea, a feature of the first generation of hi @rogen dose cral contraceptives.

H or GHS
nged

10.8. In practice, this might mean that athletes g GHS for prolonged periods or in repeated doses or
cycles may experience functional GH defici s a withdrawal effect with deleterious effects on
performance. How long this lasts until e génous GH secretion recovers is not known but could be
for many months orup to a year
The prolonged tissue effects of |nclud|ng recovery may therefore extend for many months
until the normal GH axis fun returns. _

11. Definition of GH releasing factgk\

11.1.  Theterm releﬁ ctor is a generic “term of art” in endocrinology referring to any substance
* which causes ghysiolbgical or pharmacological release of another chemical, usually a hormone, which
(by defmmo@% in turn enters the circulation to act on a distant cell or tissue. It is not a specific
appellat] M any particular chemical or hormenes but rather it refers to a class or grouping of
chemibgl Swbstances which may have no chemical similarity but share biological effects. This term is
al %ruent with the concept of indirect doping, which is the use of a substance or method to
%ﬂncreased release of a potentially ergogenic endogenous hormone {e.g. testosterone, GH) or
stance {e.g. hemoglohin).

%g This definition is consistent with the term “releasing factors” in the section 2 (notably 2.4} of the
Prohibited List in that releasing factors refers to any chemical which causes release of endogenocus
( ’ GH. This clearly includes GHRH and Ghrelin, together with their ana!ogs

11.3.  Itis less clear whether or not this extends to chemicals that have been used pharmacclogically in
single (high) dose, short-term (<2 hours) provocative tests of GH release to diagnose GH deficiency by
stimulating endogenous GH secretion. These include insulin, arginine, lysine, clonidine, I-dopa, and
glucagon, Their precise mechanism of action in stimulating acute GH release remains incompletely
defined though the best evidence is that they involve modulation of the hypothalamic dual release
and negative feedback mechanism that regulates endogenous GH release, rather than any novel
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receptor-mediated mechanisms [30-35]. On that basis as well as the fact that there is no evidence
that these chemicals produce sustained endogenous GH release, the minimal medical or
pharmacological significance means the mechanism is unlikely to be elucidated in the near future.

12. Rationale for banning GH releasing peptides.

12.1.  The banning of GH releasing factors, alsa known as GH secretagogues, is dependent on their
effects in stimulating endogenous GH secretion. As GH itself is banned under S2, the administration of
substances that stimulate endogenous GH would constitute indirect GH doping and therefore warrant é;\'
banning.

12.2.  Moreover, it is likely that there are additional performance enhancement effects of GH v
secretagogues via more speculative but plausible claims of non-GH mediated effects as w IQ
masking effects [12]. These claims include improved tissue healing and therefore recov@%?}l injury
and/or supporting higher intensity training with use of Ghrelin [36-41] or GHRH [38, logs.
These would constitute an additional basis for banning GHRH analogs or GH secretaﬁes under the
“catch-all” provision-of S2 for various growth factors with similar chemical or fcal effects.

"13. Specific GH releasing peptides ' 6\

Most of the peptides under review are Ghrelin analogs acting via the gl—gﬁceptor with the common
features being they are short peptides, making them easily and chea ynthesized by widely available
commercial peptide production facilities. They all contain artificial aélno acids which extend the duration
of action of the peptide by inhibiting the otherwise very rapld%\e@mllsm by endogenous peptidases,
which creates a very brief duration of action. The artlflual a cids are also valuable xenobiotic
signatures that permit more facile detectlon of these pep '

)

13.1.  The structure of the peptides are@ d in the table following:

Table 1. Growth Hormone Yeleasing PeptidessM Jrabolite for GHRP-2, and the Used ISTDs with Their Amino Acid Sequence,

Elemental Composilion, Monolsotopic ."‘ and Dominant Charge State?

mame aming acidebqlitace monolsotopic mass [Da] . clerrental compasilion':* daminant charge state (ESI):

GHRP-2 (n-Ah)‘(D-ﬂ-Nalm (D Phe)-Lys-NH, 817427 CpsH N0y 2+

GHRP-1 mmﬁ@ -Tep-{D-Phe)-Lys-NH, 954.486 CoHgN:O, 24+

GHRP-6 His-{D- aY'rp-(D-Phe)-Lys-NH; 872444 CyeH (N, Oy 2+

GHRDP-5 Tyr-(o-Tep 98- Trp-(o-Phe)-NH, 770,354 CyHiaN, 05 1

GHRP-4 (o-Tig)-Ala-Trp-(o-Phe)-NH, 607.292 CyHN, 0, 1+
aleramorelin ig(D-Mrp}-Ala-Trp- (D-Phe)-Lys-NH; 957497 ’ CeoH 07Ny 2+

hexarelin i (D-Mrp)-AlaTrp-(D-Phe)-Ly=-NH; BR6460 CyH N1 05 24
fpamoreln Aib-His-(D-f-Nal)-(D-Phe)-Lys-NH; 711385 CyH N O 1+/2+
GHEP.2, mcta {p-Ala)-(D-f-Nal)-Ala 357.168 C\H,,N, 0, i+

ISTD1 {o-FIH,-Ala)-(D-f-Nal)-Ala 360,187 CyoHaPHN,0, 4+

1STD2 % {o-Tep)-2TH, -Als"Trp-(p-Phe)-NH, 611315 CyH, B H N0, I+
"Nons abbreviations: Nal = naphthylalanine, Mrp = 2-methyltryptophan, Aib = amincisobutyric acid,

ki
E \ Table from: Thomas et al, Anal Chem 84: 10252-10259, 2012

‘ 5 14. GHRP-6

14.1. WADA Status: SO & 52
$2: GHRP-6 is a releasing factor of endogenous GH.
50: GHRP-6 has never been approved for therapeutic use by any regulatory agency

14.2.  Chemical structure: See table. GHRH-6 was the first synthetic Ghrelin agonist to be purpose-
developed. It arose from the surprising discovery of potent GH releasing activity of the pentapeptide
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15,

Hexarelin c’}-

enkephalins[43, 44]. GHRP-6 is a synthetic hexapeptide modelled on the enkephalin structure but
modified to feature a terminal amide and two synthetic D amino acids to inhibit proteolytic
degradation and prolong bioactivity.

14.3.  Physiology & Pharmacology: GHRH-6 is a synthetic Ghrelin agonist which stimulates GH secretion
via the GHS (Ghrelin) receptor. Additional effects of GHRP-6 on other pituitary hormones (prolactin,
ACTH} and on tissue protective effects {antioxidant, re-perfusion recovery) are also reported. The
duration of effect GHRP-6 effects is brief with blood levels of GHRP-6 remaining detectable for <12
hours after a single dose [45] while the GH secretion response lasts no more than 2-3 hours [46, 47]. 6\*
Although substantive data are lacking, it is a reasonable speculation that any tissue effect of ?\
additional GH exposure stimulated by GHRP-6 administration would last no more than a few we
beyond the last GHRP-6 dose. Qv

14.4.  Thus, as a drug designed to and which does cause release of endogenous hGH, GHR4T:
considered as a doping agent under S2. v

14.5.  Safety: Most therapeutic use of GHRP-6 reported has been proof of conc @Hies using single
doses for comparison of GH releasing and other effects compared with G Jor Ghrelin agonists.
The longest duration study of GHRP-6 administration in humans was in 7&3 women who were
administered 300 pg/kg twice daily for 4 days without reported adveyse cts [47]. This minimal
extent of safety exposure is inadequate to support use of GHRP-g4utside carefully monitored and
designed therapeutic trials under supervision of a competent HREC!

©
15.1. WADA Status: 50, 52 ‘

S2: Hexarelin is a releasing factor of endogenous hGH
S0: Hexarelin has never been approved by any reg%"gory agency for human therapeutic use

15.2.  Chemical structure; See table. Hexa as developed as a more potent Ghrelin agonist than the
first Ghrelin agonist, GHRP-6. It differ GHRP-6 only in one amino acid (D-methyl tryptophan
replacing D-Trp at position 2).

15.3.  Physiology & Pharmace @ exarelin has very similar pharmacology to GHRP-6 and stimulates
GH secretion in a similar pakt rn to other GHRH or Ghrelin analogs. A single dose of hexarelin
increases serum GH | @for up to 3 hours (and that of other hormones like ACTH, cortisol and
prolactin for up t oWr). Continued dosing leads to desensitization and no consistent increase in
serum IGF-1 (ag inte@rated measure of GH effects) [48-53]. Although there is no data, it is most likely
that the con %«eﬁtial GH effects might persist for a longer period, perhaps a week at most.

154. T ,&5 a drug designed to and does cause release of endogenous hGH, hexarelin is considered as
a gent under S2,

Q Safety: Hexarelin has been used in over 50 clinical research studies each involving a median of 12
range 6-54) participants using intravenous or subcutaneous injections in doses ranging from 1-2

miulti-dose usage is minimal. The lengest studies investigating repeated administration of hexarelin
have used (a) twice daily subcutaneous injection of 1.5 pg/ke for 16 weeks in 12 elderly volunteers
[52, 53], {b) 18 mg/kg for 8 days or 300 pg/kg for 15 days in 7 elderly volunteers [50] or (c} thrice daily
intranasal spray of 60 pg/kg in 7 children for up 10 months [48, 49]. The studies showed no consistent
increase in serum IGF-1 levels and a consistent partial desensitization (reduction of hexarelin
stimulation of GH secretion) during prolonged hexarelin administration. No serious adverse effects
were reported in any of these studies. The lack of any more than single dose studies of hexarelin
reported since 2000 indicates the status of hexarelin is as a clinical research diagnostic tool, without
prospect of therapeutic use primarily due to its weak and ill-sustained efficacy (judged by sustained

§ pg/ke. Nearly all were single dose experimental studies so that knowledge of the safety profile for
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elevation of serum IGF-| effects). This is sufficient safety exposure for therapeutic research studies
under HREC supervision but not for wider, unsupervised therapeutic use especially without a valid
medical indication.

16. CJC-1295

16.1. WADA Status: SO, 52
$2; CIC-1295 is a releasing factor of endogenous hGH
50: CJC-1295 has never been approved by any regulatory agency for human therapeutic use. 6\'

substitutions plus an additional 3-maleimidopropionic acid (MPA) unit added to extra lysine

terminus. : ?‘

16.3.  Physiology & Pharmacology: CJC-1295 retains full GH
releasing bioactivity of hGHRH but has a prolonged
circulating half-life (and therefore duration of action)
because the Cterminal MPA unit forms an in vivo
bioconjugate with circulating serum albumin through its
free thiol group on Cys34[54]. A proof of principle study

" in GH deficient mice showed that daily, but not 2™ or 3™
daily, injections of CJC-1295 fully rectified growth to
achieve normal weight, length and body composition as 00

16.2, Chemical structure: CJC-1295 is a 30 amino acid analog of 1-29 hGHRH stabilised by 4 aw E
C

L]

well as increased serum IGF-1. Injections every 2" or 3% \() .
day normalised body composition hut not growth or 0

IGE-I | | MPA-Lys™.D-Ala® GRF amida [CA10-1283)

- n m
serum Tar-Tieves. @ CC000CO00C0C000R
CJC-1295 has been reported in only two ther%‘w}tic trials 009009900009 e ;;‘5

conducted by single principal investigator rchman, P A-Lyw®,0-Aln Gl Ao AP it (GIC-1295)
Chicago). The first studied pulsatile GH ion Fio. 1. Molecular structures of hGREF, ,; nmide and the three ma-
\ . L lsimido derivatives CJC-1288, GIC-1283, and TJC- 1205, prepired by
following a single subcutaneous inje f CIC-1295 solid-pliase synthesis. C.JC.1288 fa hc:m-*m with an €xlra lysine
. P {Lys) sit lhe 30-position to accommedate a MPA; CJC-1293 is equiv-
(either 60 or 90 pg/kg) in 12 healt en [55]. The lant to CJC-1288 but with o Dralonine (D-Ala) b tho 2-position; and

second study involved a dose«iiy study comprising 42 CIG 1205 fag trasulatitutod anslog of CI- 1288 hut with Dt
. 15-poaition, and a leteine (Lew) at the 27-poaltion,

single doses {ranging from.@‘to 250 pg/ke) and then 24 participants of fette ef l Enducrinology 146: 3052-8, 2005

whom 12 received th es at 2 week intervals (30 or 60 pg/kg) and another 12 who received three

doses at weekly i ats {30 or 20 pg/ig)[56]. Plasma CIC-1295 levels were detectable for up to 14

days after a si;glgﬁétion at the highest doses (125 & 250 pg/kg) with and serum IGF-1 was elevated

for ~10 day doses and 14 days at the highest dose {250 pg/kg)[56].

16.4. Th ’Ss a drug designed to and does cause release of endogenous hGH, CJC-1295 is considered as
a gent under 52

6\ Safety: The safety experience of CIC-1295 pooling both reported studies consisting of 114

& injections in 66 individuals (assuming none participated more than once}. Both studies reported

% injection site reactions which were dose dependent with induration lasting up to 5 days at higher dose

O but all resolved spontaneously. In the single dose study, tachycardia and injection site irritation were

C) reported in some men but no serious adverse effects. In the multi-dosing study, flushing, dizziness,
hypotension, headache, diarrhea, incoordination with leg muscle contractions were all reported but -
resolved spontaneously without lasting sequelae. There were no abnormalities detected in routine
safety lab tests (biochemistry, hematology). No other serious adverse effects were noted. This safety
experience is neither alarming nor reassuring and could be considered sufficient to support carefuily
meonitored therapeutic research study under supervision of a HREC but not for wider unsupervised
therapeutic use.
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| E@g}atory agency for human therapeutic use

17. Thymus Extract Peptides, Thymomaodulin and Thymosins

17.1.  Thymomodulin is a term that refers to a crude extract of calf thymus preduced in Europe during
the early to mid-20™ century. It has sometimes been referred to as “thymic” or “thymus” hormones.
At that time, prior to the modern detailed understanding of immunology, the thymus was known to
be present at a young age and to virtually disappear by adulthood but its precise function was not yet
known. By a process of little more than wishful thinking it was considered as a potential means of
rejuvenation of youthful vigour and healing capacity. The calf thymus extract was described as a cell- -
free acid lysate so that, like any biological extract, it is a mixture of probably hundreds or thousands of c‘}'
active and inactive proteins — including ones that have opposing effects - making it subject to batch-
to-batch variation in composition and effects. This makes it difficult, if not impossible, to standargh
dosage or to evaluate therapeutic safety by modern standards. Or%

17.2.  Such crude extracts were used to important effect in the 19% and early 20" centu atory
research to identify and purify hormonal effects and uitimately to fully characterize
now know. Such crude extracts including thymomodulin were also popularly promgoted by quack
rejuvenation clinics, which proliferated in mid-20% century Europe. Till the mi the 20" century
crude biologicai extracts {eg dessicated thyroid extract, posterior pituitaryén equine estrogens)
were still used therapeutically in medicine but have been supplanted by pnfied hormones as they
became properly identified in the latter part of the 20" century. Cru&ﬁﬁacts are an important first
step along the discovery pathway of identifying important biologj teins, but they are definitely
outmoded and unacceptable as therapeutic substances by the sta rds of medicine in the 21
century.

17.3.  Thymomodulin was partially purified into subfractno@ﬁ led thymosins [57]. Some forms of
thymomodulin continued to be marketed and use, late 20" century in Europe [58, 59].
Thymaosin fraction 5 (TF5) was used in some sma[l apeutlc trials [60] but it appears never to have
heen formally marketed. TF5 was a family of ﬁast 40 (and probably many more) mostly small acidic
polypeptides with molecular weights 1,00 ,000 [61]. Subsequently, further purifications of TF5
by isoelectric focussing divided TF5 into ad subsets, based on their pH, comprising highly acidic
(a), acidic (B) and basic (y) fractions. f these pH fractions comprised many distinct proteins
which were then given humerical scrlpts (o, az, a3, 1, B2, Bs etc) according to their appearance as
bands on the purifying gels. \% even these gel fractions are not necessarily single proteins but

can also be mixtures. Furt has clarified the precise molecular structure of many of these
thymosins. -

17.4.  Thymosina a@&have been fully characterized structurally according to their premse ammo

acid sequenc déveloped for therapeutic trials.

17.5.  Thypfo §&B:ta-4

ADA Status: 50, 52

§2:Th ﬁl {n P4 is a growth factor affecting muscle, tendon  thymosin-p4  ac-SDKPOMAETERFDRSHLERTETRERNPLESKETIEQEKCAGES
.. . . . . thymosln-ﬁlo Ac-ADKPDMGEIASFDRAKLEKRTETREXNTLPTKETIEQEKRSEIS -
orl , vascularisation and regenerative capacity. _ thymoein~fi15 Ac-SDKPDLSEVETFOKSHLERTNTEEKNTLPSKETIQOEKEYNORS
osin B4 has never been approved by any
Ac Endopeptidace

17.5.2.  Chemical structure:
Thymosin p4 is a 43 amino acid peptide. The molecular
structure of Thymesin B4 is shown in the diagram opposite
where each letter indicates one of the 20 different amino

acids Thymosm -4 structure, From Hara Vitam Horm 2011

17.5.3.  Physiclogy & Pharmacology:
Thymosin B4 is a member of the family of thymosins, a highly conserved family of 40-60 small peptides
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originally purified from calf thymus. They now are divided into 3 groups (a, B, v} according to their
isoelectric points. The thymosin B family have a neutral pH (5.0-7.0) and includes ubiquitin {thymosin B-1)
but with thymosin B-4 together with several others being highly homologous and having overlapping tissue
regeneration and recovery functions [62].

17.5.4.  TB-500, an analog of thymosin B4
TB-500, a short peptide analog of thymosin beta 4 has been identified in horse doping [63, 64] and the
prospects of thymosin R-4 as a doping agent has been outlined [65]. As TB-500 was invented as an analog \
of thymosin B4, it is presumed by design to have the same properties as thymosin 4. These include actin o
as a growth factor which affects muscle, tendon or ligament vascularisation and regenerative capacity §~
hence banned under WADA category S2. TB-500 has not been marketed for human therapeutic use
anywhere. Hence, TB-500 is banned under the WADA Prohibited List categories 50 and 52. ka

-17.5.5.  Thymosin B-4 has both intracellular and extracellular functions [66]. The intr ?
function is primarily as a G-actin monomers binding protein which acts to sequester nin the
form of monofilaments in dynamic balance with F-actin polymers. These stabhilise cellufar shape and
mobility including muscle contractility. Such intracellular functions are likely t%é!pervious to
administration of exogenous thymosin p-4. ‘ K\

17.5.6. Thymosin 3-4 has both intracellular and extracellular funcfion®66]. The intracellular
function is primarily as a G-actin monomers binding protein whtchﬁE sequester the actin in the
form of monofilaments in dynamic balance with F-actin polymers. These stabilise cellular shape and
mobility including muscle contractility. Such intracellular func '@are likely to be impervious to
administration of exogenous thymosin p-4. ' ;\}6

[79-88] and chemotaxis of cells involved in inflam n (89, 90] and tissue regeneration including
skeletal and cardiac muscle [90-94]. The angl @c effects vascularisation) involve interactions with
hypoxia-inducing factor [70-72, 75] and No nalling [78, 95, 96], a pathway involving on hypoxia-
inducing factor.

17.5.7.  The extracellular functions of thymosin n%@s ude angtogenesrs [67-78], wound healing

17.5.8.  These functions ofthyrr@p B-4 r’nay not be entirely beneficial as noted in cautions from
experimental studies suggesti @; thymosin B-4, via enhancing cell migration and angiogenesis, may
promote the metastatic po of certain cancers [97, 98].

17.5.9.  Thus, as factor affecting muscle, tendon or ligament, vascularisation and
regenerative capa% ell as having interaction with hypoxia-inducing factor, thymosin beta 4 is
considered a d gent under section 2 of the Prohibited List.

17.5.10 &3@2} Thymosin Beta-4 has been administered in one phase I, one small therapeutic trial
and a ntrolled case series. The single phase | study investigated the effects of single and multiple
da ?h%wmosin -4 in healthy volunteers who underwent intravenous administration of a sterile
ceutical company manufactured product in doses ranging from 42 mg up to 1260 mg[99]. After
gle dose to 40 participants, the multi-dose phase of the study was conducted involving 20
\olunteers from the first single dose group plus another 20 volunteers who all underwent daily
% injections for 14 days. A wide range of mostly mild and reversible adverse effects (as judged by a drug
in development for therapy of patients with serious illness), more frequently in those receiving

O thymosin B-4 compared with placebo, were recorded but no serious adverse effects, dose-limiting

toxicity or deaths were reported. Follow-up for risk of cancer promaotion was limited to 6 months.

A placebo-controlled therapeutic study involved 72 patients with venous stasis ulcers who were
randomised to one of 3 doses {concentrations) of topical application of a dermal gel containing
thymosin -4 or placebo for 12 weeks. Despite a study design that was favourable to the trial product
by excluding common underlying diseases that delay wound healing {eg arterial disease, diabetes), the
study found no significant overall benefit of any dose of thymosin -4 on wound healing. The failure of
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thymosin B4 to effectively heal venaus ulcers in a single study has many possible explanations which
remains consistent with thymosin 4 still being an effective drug. These reasons include suboptimal
study design for some or all of the following reasons: wrong patient population, inadequate dosage
regimen, too small a sample or too short treatment. For a first-in-human therapeutic trial, safety
precautions always dictate the use of the minimum dosage regimen likely to be effective. This
standard precaution may tend to underestimate the drug’s optimal efficacy. Hence inadequate
éfficacy in the first human therapeutic trial is not surprising and does not mean the drug is necessarily
ineffective. It is well understood that even if a drug does ultimately prove ineffective or unsafe for

- human therapeutic use, it may still be abused by elite athletes with doping intent. vé}v

A small and uncontro[led case series based on compassionate use approval claimed benefits of
thymosin B-4 ophthalmic solution for improving epithelial regrowth of chronic non-healing c ?

ulcers [100]. _ ?\

.17.5.11. The use of thymosin B4 in pre-registration human therapeutic trials is not thegafme as the
drug having been approved or registered for marketing. Early, pre-registration thergpeutic trials for a
new, unapproved drug are always conducted under the ethical jurisdiction of, bnitoring by, a
human research ethics committee {HREC). Among many other conditions, thi4 tgquires the patient to
provide written informed consent to the unproven treatment. Registrati %&a drug for therapeutic
use requires a sequence of large and complex clinical therapeutic tria { must be completed
satisfactorily before the drug dossier is submitted for registration. Jfi uccessful the drug is
approved for general marketing as a proven treatment of a speuflc edlcal disease or condition. After
registration the therapeutic use of the drug no longer reqmr ghical approval and informed consent
for treatment and may be prescribed by a duly qualified a Glstered medical practitioner for that
indication.

%’2’;
17.5.12. Noform of thymosin B4 is yet approve@human therapeutic use anywhere in the world.
In concert, these findings would only support E?é‘;afety of thymosin B-4 for therapeutic use using a
pharmaceutical grade product under the et@ 04 pproval and supervision of a HREC for a valid medical
indication. No usage outside carefully ma ed and ethically approved therapeutic trials is acceptable
medical practice in 21% century Austral

17.6. Thymosin al
17.6.1.  WADA Status: No bmed

Thymosin a1l is registered foj fuman therapeutic use in several countries so is not 50. The countries
that registered thy for therapeutic use are less developed and developing countries with
national drug regul%ry affairs bureaus having limited within-agency expertise and uncertain
transparency. Thymo3in al is not registered by any major national or regional regulatory agency.
Although iqug’%%odifying effects can be considered as a growth factor for lymphocytes, thymosin
ol does ppthgdve any of the specific physiological or pharmacological growth factor properties

outlir@ der 52,

é Chemical structure:
bmosm al is 28 amino acid
eptide depicted in the
adjacent figure using standard
three letter codes for the

different amino acids. The
peptide is not glycosylated and

232726252-!2322212019'[&17|8

the N terminus is acetyated. Figurd 1. structural formula of thymosin a,.

17.6.3. Physiological and pharmacological effects

Thymosin al has a wide variety of physiological and pharmacological effects based on experimental
studies in animals, cells and cell-free systems. The major physiological and pharmacological effects of
thymosin al are immunomodulatory or immunostimulant effects that include induction of immune
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competence for maturing lymphocytes within the thymus, enhancing immune responses to infective
agents or anti-cancer activity via stimulation of immune function of lymphocyte subpopulations.

17.6.4. Clinical therapeutic trials and registration

Thymosin oy has been marketed in a variety of countries for treatment of hepatitis B and Cand

“immune stimulant and adjuvant” effects involving co-ordinate activation of the innate and adaptive

immune systems [101]. Other potential therapeutic benefits, none having sufficient proof to achieve \
marketing status, include adjuvant boosting of vaccine effectiveness, anti-cancer efficacy, enhancing 0
recovery from infectious illness, immunodeficiency and cancer chemotherapy-induced ?‘
myelosuppression [102-107]. It is notable that these approvals were solely in less developed and

developing countries whase national regulatory agencies have limited in-agency drug regulatmv“
expertise. They are often reliant on decisions of the major regulatory agencies in develope
such as USA (FDA), Canada (Health Canada), UK (MHRA), Germany (BfARM), Sweden (I\/®?~
Netherlands (MEB} and Australia (TGA). Notably thymosm a4 is not approved by any ?b‘
national regulatory agencies. Q)

18. Human Therapeutic Trials . &5\\'0

ries

ajor

18.1.  Avalid indication for medical treatment is a reason that makes n!i%‘\)/@ble to administer a specific
drug or treatment to prevent, treat or cure a medical disease or g@‘d n. An indication must be well
justified by correct diagnosis of an established medical disease, souhd understanding of the disease

pathophysiology and adequate clinical evidence of therapeuii efit with acceptabie safety. On the
contrary, there is no medical indication to treat a healthy;@@ n without any known disease with a
prescription medication. 0

18.2. Conduct of human therapeutic trials in Austr@ a highly regulated activity. In Australia, the
administration to any person of a new, unappgdyed drug for therapeutic purposes can only occur with
prior approval from a Human Research Eth mmittee (HREC). No such therapeutic trial can
commence without full and final prior H pproval. This approval requires the trial sponsor {the
person, institution or agency who takes¥ekal responsibility for the proposed therapeutic trial} and the
responsible doctor to submit a de% clinical trial protoco) for review to the HREC. Typically, this
protocol must include details sonable rationale for the study balancing risks against benefits. It
must also provide an accepﬂ@justification for the proposed treatment {dose, duration, drug
formulation) based on the.ﬂ' g’'s known physiclogy, pharmacology, pre-clinical toxicology and the

available experience f, revious human therapeutic trials. In evaluating the safety of any new non-

marketed drug, p@lc jon in a GMP-licensed facility would be expected especiaily for a drug
intended to bqadmihistered to the whole body by injection, implantation or transdermal application.

183. A r&% component of any therapeutic trial is the requirement for written informed consent
fort icipants. This is achieved by providing the potential participants with an approved patient
in r%on statement and consent farms (PIS/CF) which must explain, to the satisfaction of the

#in clear, non-technical terms the reason for the study, the requirement for participation in the
dy, the risks and benefit of participating in the trial, what are the alternatives to participation and
hat remedies are available in the event of adverse effects. The explanation in the PIS/CF must be

benefits so that their signature can be deemed to constitute informed consent for participation in the
study. Meeting these requirements, including responding to question from the HREC usually requires
multiple submission over a couple of months.

%Q _sufficient to make clear to potential participant all the study requirements as well as likely risks and

18.4.  In addition, for a therapeutic trial of any new, non-approved drug or even approved drugs when
used “off-label” in an experimental setting, the Therapeutic Goods Administration {TGA} must give its
approval for the study to proceed. This can be through either the Clinical Trial Notification (CTN) or
Clinical Trial Exemption (CTX) schemes. Only after all approvals are completed can the study
commence. During the study the HREC continues to monitor the study’s safety by requiring timely
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reports of any adverse effects with an evaluation of their severity and likelihood of being due to the
drug. In addition, study lead investigators must complete an annual report te the HREC on the study’s
progress which summarises all adverse effects observed.

19. SARM 522
19.1. WADA Status: 50,51.1,51.2 6\'
$1.2: 522 is a SARM ?~
$1.1: S22 is an exogenous androgen, a substance with similar chemical structure and biolo?ﬂ,
effects as other synthetic androgens O

S0: S22 has never been approved by any regulatory agency for human therapeutic us?s

19.2. Chemical structure: 522 [108] is an aryl propionamide derivative, one of the ear d

compounds in the class of non-steroidal 22

androgens. Its chemical structure is 5-3-(4- CN
nitrophenoxy) and S-3-{4-cyanophenaxy)

2-hydroxy-2-methyl-N-(4-cyano-3- <
trifluromethylphenyl) propionamide [109].

19.3.  Physiology & Pharmacology: 522 is one of the early @ on of non-steroidal androgens
collectively referred to as Selective Androgen Receptor é@u ators (SARM) [110].

19.4.  This novel class of non-steroidal androgens W%Ioped since the 1990s with the aim to
develop more selective androgens which woul certain desirable properties, mainly stimulation
of muscle growth and strength, without p adverse effects on the prostate. Historically this
development program is a revival of the enterprlse to develop a pure anabolic steroid, which is

an androgen-based steroid that had t lrabie muscle stimulating {anabolic) properties of
testosterone without its adverse es (undesirable virilisation) that render testosterone
unsuitable for use in children an, pé‘nen The remarkable Golden Age of steroid pharmacology - the
post-war decades up to the 1§ - developed oral contraception and synthetic glucocorticoids both
remaining major compon modern clinical pharmacology and therapeutics. However, during
that Golden Age one C]L@ as unsuccessful, the search for a pure anabolic steroid failed
comprehensively bandoned by the pharmaceutical industry by the 1970's. Subsequent
molecular biologyﬂ:lamed that this failure was due to the existence of only a single identical '
androgen re o in all tissues, rather than different mechanisms of action for testosterone muscle
and othe %en target tissues.

eless, the wishful impulse for a more selective androgen persisted to be revived in recent
. The madern revival of this quest for a selective androgen followed developments in the
Q gens field where serendipitous discoveries showed that, for still largely unexplained reasons,
Bme anti-estrogens could have beneficial estrogenic effects in certain tissues (e.g. bone, brain) but
%Q have equally advantageous effects as anti-estrogens (ie blocking estrogen effects) in other estrogen
target tissues (e.g. breast, uterus). These chemicals {based on non-steroidal anti-estrogens) featuring
mixed partial agonist/antagonist properties were then termed as being members of a novel class of
“selective estrogen receptor modulator” (SERM), although this is actually a marketing term rather
than precise pharmacological classification. By wishful analogy, hope triumphing over experience, the
existence of SARMs was postulated and has been pursued in a modified framework - this time
selectivity is framed as still desirable anabolic effects on muscle but the adverse effects are now
stimulatory effects on the prostate {which might promote prostate diseases like prostate cancer).

19.6. S22 is a simple non-steroidal chemical developed in the second generation of orally active, aryl
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propionamide SARMs with favourable metabolic effects and prolonged duration of action [108]. As a
non-steroidal compound, it would have direct androgenic effects via its interaction with androgen

receptors. However, it would lack other testosterone effects such as those mediated via aromatisation
(testosterone’s conversion to estradiol by the enzyme aromatase) or via androgen amplification
(testosterone activation to a more potent androgen, dihydrotestosterone by Sa-reductase enzymes).

Itis therefore almost certain that 522 would have ergogenic effects due to increasing muscle mass

and strength in humans, although this remains to be confirmed for this specific SARM. It is highly likely

that this is a correct assumption as the first therapeutic studies of a closely related SARM, enobosarm

falso known as osterine, GTx-024 & MK2866) show significant increases in muscle mass, strength and d\-
performance [111, 112].

19.7.  Although 522 was synthesized and reported as part of a pharmaceutical company pre-cli Q
development program, it is among the vast majority of compounds that end up as discard

- products of the search for a promising lead drug that warrants the large-scale investm uired to
enter a formal therapeutic development program. There is no evidence, nor any likel} in the
foreseeable future, that 522 will ever be developed for therapeutic registration and mfarketing. On the
other hand as a relatively simple chemical it is readily adaptable to large scale i rial manufacture
and is readily available from Chinese research chemical websites. \

19.8. Thus, as a drug designed to act as an androgen, 522 is considereKa@ng agent under section 1.2

of the Prohibited List. /\
19.9.  Safety: As a non-marketed androgen, there is no human data. The use of this compound in
Australia would require formal approval of a therapeutic a competent, registered human

ethics committee and a CTN or CTX approval for use of n-marketed drug from the TGA. The pre-
clinical data on the use of 522 is too limited to proy @w reliable guidance iet alone conclusions on
its human safety.

20. Insulin-like Growth Factor 2 {IGF2) '06

20.1.  WADA Status: S52.5 {2011, 20 ,9.4 {2013, 2014), S0

52.4 or 5: IGF2 has similar chemicg! iological effects to insulin and IGF1

50: IGF2 has never been approie\ any regulatory agency for human therapeutic use

20.2.  Chemical structur, @FZ is a single chain palypeptide of 67 amina acids as a member of the
insulin and insulin owth factor family of peptides with underlying structural and functional
homology. It isinitially secreted in a precursor form of 180 amino acids which is trimmed to the
mature pep%ﬁa sequence of processing steps within the secreting cell,
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20.3. Physiology & Pharmacology: In .
mammals including humans IGF2 is IGFBP-1 IGFBP-2 IGFBRE IGFBP-4 IGFB IGFBP-6

predominantly a fetal growth factor which is

preferentially expressed in early embryonic e

and fetal development in a wide variety of

somatic tissues[113, 114]. In fetal life IGF2 Insulin IGF-I IGF-IT
has a major role in the regulation of cell i . 9 0

proliferation differentiation, growth,
migration and cell survival including the
musculoskeletal system whereas in adults thsulln
its role is unclear but may have local tissue receptor
effects supporting cellular maintenance. In
fetal and adult humans, IGF2 circulates

largely bound to insulin-like growth factor
binding proteins (IBFBP) 2 and 3. In adults IGF2 in the bloodstream is principally secr the liver

but IGF2 is also produced locally within many other mature tissues. |GF2 action is prinfarily exerted via
nd;:iéb

IGF-TI/BMP

Type 1 IGF
receptor

receptor

the IGF1 receptor and the mitogenic iscform type A insulin receptor while bi the IGFBPs
inhibits its effects and binding to the IGF2/mannose-6-phosphate receptor, a\q' “signalling “sink”
receptor, contributes to clearance of IGF2 from the circulation. &

Although IGF2 has predominantly prenata!l roles, its high circulati mls in adult iife together with
its actions via the insulin family of receptors, suggests IGF2 has impdrtant ongoing physiological roles

- in postnatal and adult life. IGF2 has growth promoting activityJg wide variety of mature tissues
including placenta, blood vessels, immune, bone and bong row cells. [n the musculoskeletal
system, IGF2 has a prominent role in stimulating muscl lopment, growth and maturation in the
fetus. Whether IGE2 has a similar role in mature @ﬁnd especially muscle healing and recovery
from muscular injury (including severe training) rgfﬁ@ns speculative.

20.4. Thus, as a drug designed to act as an in ike growth factor with similar biological effects to
insulin and IGF1, IGF2 is considered a d gent under section 2 of the Prohibited List.

20.5.  Safety: There are no therapeytistrials using IGF2 reported so its drug safety at any dose in

humans has not been assess .@cessive secretion of IGF2 by certain bulky human tumors causes a
distinctive syndrome of tu lated hypoglycaemia {dangerously low blood glucose). Based on its

known physiology, phaza&) bgical doses of IGF2 would be expected to risk mitogenic effects (such as
promotion of cell 5!( ion in cancers) and/or causing hypoglycaemia.

21. Follistatin ?*

tatus S0, 54. 4

Q.Z. Chemical structure: Follistatin is a single chain polypeptide with complex substructural features

Oé reflecting its binding properties.

21.3. Physiology & Pharmacology: Follistatin is a member of the inhibin-activin-follistatin family of
‘proteins which interact with the transforming growth factor (TGF) B superfamily of proteins. Follistatin
was originally identified as an activin-binding protein and subsequently wider interactions with the
TGFR superfamily, notably with myostatin for the purposes of this report, have been defined.
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21.4.  Myaostatin {also known as GDF8) is a muscle- Structure of Myostatin-Follistatin-flke 3
specific member of the TGFRB superfamily of A)
proteins. Its characteristic physiological property is
to limit muscle growth during pre-natal
development by limiting the numbers of muscle
fibres grown. There is strong evidence that
inactivation of myostatin by genetic knockout in
mice [115-120] and a variety of others species
(cattle, sheep, dogs)[116] including humans [121},
leads to excessive muscle growth although the
quality of muscular function may be compromised
[122]. There is also evidence that myostatin has a
postnatal role in limiting growth of the existing
stock of muscle fibres. This latter rele has led to
speculation that myostatin inhibition — by
antibodies, dominant negative regulatory proteins
or decoy receptor mechanisms - may have

FIGURE 1. TGF-j) and Fst-typw Amlly architecture and interaction.
beneficial effects on muscle regrowth or turnover A, YGF-[ famity igands form e-ended dimers with distinet archltec

::u.l??l LeaturIes. l;;s nbeled;h t ds shc;wn ?fd‘ repiresenlativa. 8, Fst and
H H H i [ L with | residue of edc main she . C. sch Li
in adult Ilfef such as for genetlc muscular diseases o?FstI! g;:cnng lu:l!gund I;T:I:xkstl,hecon::ve Iyr;: Iurrclptor-b:r':;;n;
[123 124] and after injury [125] Thus, based on slve, wheréas FSD1 and Fl thd the convex type 1| receptor-binding sie.

r - r
Cash et al. ) Bi . 287:1043-53, 2012

these speculations, inhibition of myostatin has been ‘
considered as a mechanism to increase muscle mass and therefore Yrength and performance in

power sports. ‘ (\
O

»

21.5. Among various means to inhibit myostatin, folE:i' t@gﬁ'as been considered a likely candidate.

Follistatin binds to myostatin and inhibits its myo activity [115, 126]. Hence administration of
follistatin may be considered as a potential dogfiag agent with non-androgenic effacts to increase
muscle mass and strength. Whether this i56 ive or not in humans remains to be assessed.

21.6.  Safety: There are no reported thegaheutic trials with any form of follistatin so that human safety
of this protein has not been assesg®s,

<
©
Conclusion \O

All these peptides and @1] Is are covered by the WADA category of S0 and all by at least one other

category.
| \'g

@)

None has beengﬁmgved for any human therapeutic use rendering them all covered by SO.

In Austy '%non-approved drugs, these chemicals may only be used under supervision of a competent
E @alid medical indication or justifiable therapeutic research trial. This requires an approved, fully
Qe consent procedure and with TGA approval under the CTN or CTX scheme. In the absence of these
governance features, administration by injection or other means of these non-approved peptides to

HR
mé
Oe Ithy humans is unacceptably risky and constitutes reckless and irresponsible behaviour.

Sourcing of peptide's for injection into healthy humans using material manufactured outside a properly
certified GMP production facility is unacceptable for safety reasons. GMP documentation is required to prove
the authenticity of the product, purity from adulteration, sterility and non-pyrogenicity.

In considering the risks of administration, in addition to the authentic pharmacological effects of the peptides
themselves and the uncertainty of safe dosing, the additional risks of non-approved products include toxic
effects of unknown adulterants, of infections from non-sterile formulations, teratogenicity and, with repeated
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use, carcinogenicity. As a result it is advisable that athletes exposed to repeated or prolonged use of peptides
with GH stimulating effects be considered for long-term surveillance for the common cancers of the young
adult age (testis, lymphomas).

The administration of such non-approved peptides by injection or other means, or even sanctioning their use
by unqualified persons, by a doctor could be considered professional misconduct by the Medical Board of
Australia. Administration by any medically unqualified person is risky, reckless and such behaviour should be
considered as practising medicine without a license.

DJ Handelsman

Novernber 2014 QE
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Appendix - Relevant expertise:

Current appointment:
» Inaugural Professor/Director, ANZAC Research Institute (1998-present)
» Inaugural Head, Andrology Department, Concord Hospital (1999-present)
« Professor of Reproductive Endocrinology & Andrology (1996, Personal Chair, Univ of Sydney)

Professional training:
s MB BS (1974, Univ of Melbourne)
+ Medical specialist qualification in Endocrinology (1980, FRACP) ?-»

Research training: Q?s.

+ PhD (1984, Univ of Sydney)
« NHMRC Neil Hamilton Fairley Postdoctoral Fellow, Harbor-UCLA (1984-6) %Q
» Weilcome Senior Research (Postdoctoral) Fellow, Univ of Sydney (1987-9) ?‘

Service to research, professional and health policy advisory bodies: &

¢ WHO Human Reproduction Programme (1988-1994) %@
Australian Drug Evaluation Committee (1994-1998) $\

President, Endocrine Society of Australia (1992-4) O

Secretary, International Society of Andrology {(1997-2001)

Chair, Endocrine Society of Australia’s writing group (2000) tg‘&reate the 1% natlonal

testosterone prescribing guidelines; adopted and remain thePBS prescribing criteria

NHMRC Grants (Reproduction, Endocrinology) & Fellow; anels for >25 years

» Inaugural member, Board of Andrology Australia (1999-present)

+ Inaugural Chair, Scientific Advisory Board, Free a@ns Foundation Centre for Men’s Health,
University of Adelaide (2007-present)

+ Crown expert witness, Full Bench, Federal C@:;‘th of Australia, highest court hearing testimony
from non-legal experts

o Invited submission, House of Repres { tiVes Standing Commlttee on Health and Ageing’s
review of impotence medications. 0

Anti-doping research and expertis &)
 Expert advisory panel, Austgdlign Sports Drug Medical Advisory Committee (1999-present)
¢ Anti-Doping Research P. SN 002-14)
¢ World Anti-Doping A y's Health, Medicine and Research Committee (2011-6)
s ASADA Advisoryq? . (2011-present)

Research track -r le' (since 1980):
« 340 pe wed papers; 132 book chapters, reviews & reports; 439 scientific abstracts.
. Papers 12,000 times, average 23 citation/paper, h factor 58 (ISI Web of Science).
. vely c1ted author world-wide on “testosterone” (GOPUBMED database)
. ;tf;‘chapters in major textbooks of Endocrinology (De Groot's Endocrinology; Wass &
&t's Oxford Textbook of Endocrinology and Diabetes) and Reproductive Biology (Knobil &
\1. ill, Physiology of Reproduction).
Served 14 editorial boards of peer-reviewed journals including currently Associate Editor, Male
O Reproduction, JCEM (2010-14) & Deputy Editor, Asian Journal of Androfogy (2007-present).
C Invited ad hoc reviewer for 127 different peer-review journals
I + Continuous research grant and contract funding since 1980 from peer-reviewed international
and national funding agencies as well as the pharmaceutical industry
s Awards: Royal Australasian College of Physician’s Susman Prize (1994); inaugural AMA Men's
Health Award (2003); Honorary Life Member, Endocrine Society of Australia (2008).
« Supervised or co-supervised 22 PhD and 11 other graduate students.
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EE[E NEWS
HEALTH

24 May 2013 Lasl updated at 16:58 GMT \

Northwick Park drug trial disaSter - could it happen again? ?.?'

L

By Philippa Roxby

Health reporter, BBC News - : ?‘%

Before any hew medicine can be given to patients, detailed information about how it works and I@ safe it is must be
collected. @

Clinical trials are the key to getting that data - and without volunteers to iake part in the trials, té&would be no new treatments
for serious diseases such as cancer, multiple sclerosis and arthritis. [\

But one disastrous drug trial at a London hospital in 2006 threatened to derail that s.&\

In what became known as the Elephant Man frial, six healthy young men wffﬁ@ated for organ failure after experiencing a

" serious reaction within hours of taking the drug TGN1412 in a clinical trial. c)\’

After they were all admitted to intensive care, two became critically ir@worst affected lost his fingers and toes, and all the men
were subsequently told they would be likely to develop cancers or{eto-immune diseases as a result of their exposure to the drug.

In follow-up interviews, the men described feeling like thE@ins were "on fire” and their "eyeballs were going to pop
out". 0

Experts queued up to say the outcome of the trial een unprecedented and exceptional, but could it happen again?

Prof David Webb, professor of therapeutics"@inical pharmacclogy at the University of Edinburgh and vice president of the -
British Pharmacoiogical Society, says it6 ch less likely to happen again”.

He says things have changed for@kler since 2006, following a number of recommendations made in the Duff Report, written
in response to the trial. \/

"The MHRA [Medicine/fzi(aealth products Regulatory Agency} now ensures committees look at pre-clinical data, to decide
Men to humans is the right dose and has rules for stopping if things don't go as expected.™

whether the first dosgg

ipaportant when trials involve drugs that affect the immune system, he says.
But is iQs i

y n mitigate against the risks, but nothing is 100% certain. We can never be sure," Prof Webb says.

e to eliminate the risks entirely?

e trial, which was privately run at a research facility at Northwick Park Hospital in-north London, involved the first testing of a
new drug on humans. This is the initial phase in assessing the safety of a drug before moving onto larger-scales studies in
patients themselves. '

The report said Parexel, the company managing the trial, had been unclear about a safe gose to start testing on humans and it
should have tested the drug on one person at a time. '

The MHRA, which regulates clinical trials and medicines in the UK, and which was criticised at the time for giving the green light to
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the TGN1412 trial, says the conduct on these phase-one trials "has moved on significantly”.

"Additional provisions and guidance has been put in place for certain novel products to provide as much assurance on safety as
possible,” the agency says.

It adds that it has simplified and streamlined the regulation of clinical frials and collaborated with other bodies and experts to
collect as much information as possible on risk factors before a trial is authorised.

Phase-one trials, when drugs are tested on humans for the first time, only happen after extensive testing on fissue samples and
animals in the lab. (‘3\7

Gefling this stage right before moving onto research in humans is crucial. E
EK and

Dr Catherine Elliott, director of clinical research interests at the Medical Research Council, which funds clinical trials @
globally, says there is a move to refine the models used at the pre-clinical stage. :

"Animal models are the mainstay, but we are frying to develop other models too to have more tailored dlsea§% odels."

She says researchers are making use of brain imaging to understand the mechanisms of illness in h§$and using IT to predict
the effects of new drugs. \

Testing on animals, which has its own controversies, can get scientists so far - but someor al@s has to be the first person to
test a new medicine. /\

The volunteers for phase-one clinical tests always have te be healthy young men be:éuse of the risk fo a woman's eggs or foetus.

Prof Webb says we are indebted to the 50 to 100 people in the UK each yeﬁ\; step forward to begin the testing of every new

drug. @
"There are so many effective medicines for cancer, heart disease %:g?a - and they all come from volunteers who have taken
part in small, early studies.” @

He believes that everyone who wants to shouid be able ~@is er themselves available for clinical research through their GP.

"I would argue that everyone should be a volunteer&ﬁ d get the payback eventually because by the time we're in our 60s and
70s most of us will end up on medicines." Q)

Although volunteers are compensated fontb%\tlme and incenvenience during the frial, they are not paid for taking part - and Dr
Elliott says this is the correct approacK

"There shouldn't be an incentive to to something they wouldn't otherwise do. It shouldn't be related to risk. People have to be able
to give free consent."

Despite all this, ther &? S to have been no reductqon in interest in participating in early-stage trials since Northwick Park.
eé

The MHRA say; umber of UK clinical trial autherisation applications has been fairly stable at 900-1,000 per year since May

2004.

Prof 6 says he has always found it relatively sasy to find volunteers for the "first in man" trials he oversees at his approved
res&'@e centre in Edinburgh.

MHRA is in no doubt about the safety of drug trials, seven years on from Northwick Park.

A representative said: "Clinical trials in the UK have an excellent safety record and they play a vital role in the development of new
medicines, providing evidence so that clinicians can make informed prescribing decisions.

"Safety problems associated with clinical trials are rare and the risk of a repeat of the incident in 2006 concerning the TGN1412
drug is extremely low."

More Health stories
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Drug trials process

Before a drug is tested on humans, it goes through laboratory and animal testing. Medlcmes are \
also tested for toxicity before being given to people. 0

Then there are four stages of drug testing in humans.

Phase I - studies, on a small number of healthy volunteers, to understand what effects a ne?.:

medicine has on human subjects - what happens to the compound in the body from the it is
swallowed or injected until it is excreted. Study participants are monitored for side e

Phase II - designed to evaluate the safety and efficacy of a drug in patients w t the same
stage of a specific disease or condition. They are given various doses of a ch nd and closely
monitored. 0

Phase I1I - used to confirm a new drug's safety and efﬁcacy, Whll ng out the best dosage
regimen. Studies are carried out in large numbers of patients wit mﬁc disease or condition,
Safety and efficacy is compared to the currently accepted Stan reatment

Phase IV - these studies take place after the drug has be (gpproved for marketing. They
evaluate the long-term effects of the drug in larger r%éfs of patients, sub-populations of
patients. Less common adverse events may be det(




