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ABSTRACT

The World Anti-Doping Agency has made efforts to promote the safe use of medications and prevent doping in sports globally.
International standards have been established and experts have advocate anti-doping education to athletes and healthcare
professionals. Pharmacists are expected to participate in the pharmaceutical care activity of sports medicine in protecting the athletes
while providing the spirits of clean sports. In this review, we described the pharmacists’ roles and functions in six areas of sports
pharmaceutical care: awareness, treatment, prevention, optimization, abuse, and monitoring. Sports pharmacists should be able to
prevent inappropriate drug use and manage athletes’ illness and injury using pharmacotherapy. Further pharmacists should actively
involve to educate and counsel athletes, trainers, and healthcare teams. In conclusion, pharmacists are expected to play important
roles in sports pharmacy, which is the emerging area of specialized pharmaceutical care services.
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At} 74 Bo)] AF8-3H= acetaminophenS At 02 ¢HAH
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induced bronchoconstriction, EIB), <-4 HI%(exercise-
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20183 Global Initiative 2] 7}o]=2}Rlol|4] ICS (inhaled
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3o 2 fluticasone, budesonide, beclomethasone, mometasone,
triamcinoloned| A 7} YT}, o]+ BAg Wk o] a1 TUEZF &
Zegh dstar aAA 12k X zAlolth. ]2 EA
(loratadine, cetirizine, nasal azelastine, nasal olopatadine)= 1
A} A7 HAAR ARS-SHH, INCSF 37 ARA] B a3h2] 0]
t}. Leukotriene modifier (montelukast, zafirukast)= AF&-3}
™, decongestants (phenylephrine, pseudoephedrine, nasal
oxymetazoline)& 23} X & A0 & 0t} 12
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QT interval 99743} tendon 3o 7P 23 Bzlgo|,
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=& (upper respiratory syndrome, URS)S Hlo]g]2 73}
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blocker), CCB (Ca-channel blocker) F&-0] =X H ) 124,
thiazideZ] 2 loop o=Al= 18} X5 YA|AlEeHE0]
ARt FEdgAAlE 54 eF=elH, p-blocker®= PIRIZIA]
O]E]_.H,IS)

ABEAALGRA(TUERIRE %) 2delel 42ke &4
& Sk B9, ERPAY T ARBHo R AR Fg
574 oHEol} WIS AHE & QI S8ske 2tg YT
Tk, o] -9 okEo] 718 3 S ] Gotok ahH, Al
AZAPE Yook gt gk AR TUE 5918 e
Sl Ik &, S5 AR X g oA, &eA, 715 3
ok, 1A A5 7R A arefafol ahm, g x| e
749, TUE 5¢] $-AR&-atojof =g 3 A E 4= 3l

)
J ¥

ol

ool FU[FU FF
O
-
it

i

Mo o2

~N
N
I K

op

N
=9
offf of
e
1%

;

J

54
i~
filo
kl
S
QL
kl

oo
N
ol
ol
d

Mo

offt

[

Ry

fo ¥

o wt o

O my

f
tlo

(R
P

N
N
l

2320l A2l ZHE 0| (prevention)

Y oA EXEE AW S WAlska |
A el FA7F B2 o]t} A=A == (world anti-doping
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ZHA AL oAAX] FFA B, =5, B, 28 ]
1 X5 A= Tt 1 o2 FedFEdAe 3
kO 2 ARgo] FAEo] glont, BFHARA] ARES 7t
o, HAF FeAdgehd EEAY o a7 o
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20183 10C consensus statementoll A 754 B4 (dietary
supplementy= 27357 7] 58 @] B2 0w FH2QA A
ol S2)(food), YA (nutrient), ¥l 21F EFE(non-food
compound)e]z} G} ol2lgt RFAl= vFIdd 2]
& Belal, oA s AFis] We e ATl

Al 77) 58 S AT, AR AT
FAS SANEDLD 20183 v 2ARITO) Hew
sAgE0] YAPH 0 F ¥ = HZA|(sports supplement)ol] Tl
HE v AL, 2% AET el 29e v,
S, QAR $55e) 5207} el 22 A Aol
5, 6% bk o] $5 5l e Frhn B,
T3l LA OF 65%= FEOIORE, 35% = dulelekE
o} WAl thal ofAke} dagitial gtk o]H & o=
Eatar A ofAl o] & o] Fo|R]A] g ol oAk
A AF IAE EAT, 2F= BEA] gigF A2jo] B
sle] A}ilzke] WoA]7] wjolnt. 53] Aok e &
g7} wEA Aol 47 A2 4 A FR0IER o] B
ofe) AAe Qe ol FaskL, oL wieR sx= of
A StE ANl S 4 Qo de AR D)

1I0OC consensus statement= 737] 52 3} 93 HEA|=
caffeine, creatine, nitrate, B-alanine, sodium bicarbonate}, ¥
g F3E 9 YA B5AZ BIET] D, probiotics, BIEFT]
C, carbohydrate, bovine colostrum, polyphenol, Zn, glutamine,

>

o Ho rfo 1o

caffeine, Echinacea, Omega-3 polyunsaturated fatty acids
(PUFAs), HIEF] E, B-glucans® R ualgch?? ~Ax= Bz
A= =2A 37FA @ sports foods (macronutrientsS ¥ 3l 2
2], 2-8) @ medical supplements (23S X|F3}= vitamin,

mineral) @ ergogenic supplements (37 5HF = E73
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& tirtell Tttt 53] H Ag A 8 A3 A
A ferritin 2-52d5lA 20 ug/Lo] F3= =], WEd
$ERGFE o =L 84S At f2HE (probiotics)
ZF2 Lactobacillus®} Bifidobacterium 5= 333514, 2015
1 Cochran reviewdl] 2J3Pd fakto] 7= 74 HAAES
47% 331, AW IZVE 18902 BEA)ZITkaL B sl
QU713 AWK omega-3 fatty acids)& DA ako 2 72
AR, 22 A 5ol A A=t EPA (eicosapentaenoic acid)e}
DHA (docosahexaenoic acid)& 735 o] 1t} 2u|[7}-37} 4
A 2SS T =5 Tue AL g ¢
A 9th?) DHAE S5 73A0A 23 723, 7154 o
S 3slar, Akl 2EHAE G, Al Q1K 75l
FEFS v)HA Au)gh o] el dpbg e g 2oly)we Fitt2)
3 2ol ¥R resolvins, protectins, maresins®] SPMs
(specialized pro-resolving mediators)S A5t &H5 a3}
Z YehAth2 six)gt o} 47X & o7} G5 Huks
o £ JES F= AR FAV SRR A7t
R|&E]ojo} Fth2) wR|uko & ergogenic BEA|ZA] caffeine
2 AFAZA AEW 25 olsS F7F, AT AR kst
37}, CNSQ] adenosine receptor antagonistz 2831} J&2
s dolga geS Est @A aAES oA
A7) 19AREE 33 AA S Aud}30 Creatine oo
AollA A= HAAsleEE  phosphocreatine© 2 474
A WA 1 Fee)] EhEoltt ) 1 wie) wERS 5
ol A 43 7}5-3F nitrate?} B-alanineo] AT}

o]2]gt RZAl= FDAMA THAIE 314 &7] wfiZoll Zxd
2hil e (labelling)o|vt A FZoA BE L@oR s
FAHE 7R =X @2 =3o] o= st o]y
gk S WA feiA 2 =7Fe] =gWA] 71 (national
anti-doping organizations, NADOs)? &5 T=3PHx]|¢| 13
(ASADA)?] “Global DRO”, 1= =3312] 2|93 (USADA)
9] “Supplement 4117S AJFdI} 3 B8] w|ZL ‘red flags’

155 B8l S 2= BEA|E Al Eskar

FXILE2| 2 (abuse)

201003 2P A= T ZARIA 5~10% A5 137300 o)
g 99 Adaglo]l = s T oyl vk AYE B
oA th3) M A =P 7)1 HWADA)S] “2019 Testing Figure

S R EEL EEEAT R BT NIE

Report™l] &J51H 20183A9] HI5)] A= 7 5.5% 57187
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SHE-E-Z(Prohibited ListyS A3kl o]zl 3A 2719 ¥
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o FAESS BRI Sl ssEAle A7eY s
2208 F&E o o, A, 11l Ay 53] 47371
91 Ad Aol A sl S2 HEl=s 28, AAQlA, &
H R T FALA] F erythropoietin® 2871 A4S 2}=5}o]
LAY T8s =oFA ArlsEs FHAE 7 AL,
1987 Holl= 88 53l 9 =3 (blood doping)°] T+AF)
t}. o] W Ak A= ERARE W7 5
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A7, P41F X EAR] meldoniumS H Ao} U2 A4
vhEjo} ARtERpE B8Pk skt o] oHE2 WADAZH
20164 19l SRk EFAIZAT 85 o)Al % 25l =
w27 Als el e 7, 8 54 = A 58
Al S SAAA =B Al =9= 7 vk 3
FAE P M1 F 2 P g 22}, M2 38 E A
Z22F, M3 7372 2 ME =30t} f7AF X5 (Gene therapy)
2 AZE 532 =3 (gene doping)y X572 737158
< Yol 8oz MESE 228, 34 A D (sequence)
S AS Weith oA mEFQl HFO0FE ARRET|E
skt 53] o MeEe] FEUF f-32 ARAde (genetic
preselection)S & 7FsAlo] o FaZQl FiEoA K
o A3 sjol=aikle] Basit) 330 7] F FAGER
S6 SEAlE SFAEA AH Akt FolH2]E A
570N (ADHD) X|FA|Z 220]:= amphetamine, methylphenidate
9o} F37H7] 9ol Wol X 3HH pseudoephedrine®] XEEE] o] Q)
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Table 1, WADA international standard Prohibited list and feature®>39)

Substances and methods prohibited at all times Feature Medication used for the treatment
SO Non-approved substances
. * Anabolic effect .

S1 Anabolic agents « Enhancement of performance Male hypogonadism

Peptide hormones, growth factors, related substances,

and mimetics * Anabolic effect * Anaemia
S2 1. Erythropoietins (EPO) and agents affecting erythropoiesis * Oxygen transfer enhancement » Male hypogonadism

2. Peptide hormones and their releasing factors * Improve performance » Growth hormone deficiency

3. Growth factors and growth factor modulators

S3 Beta-2 agonists

Anabolic effect .
stimulant .

Asthma
Other respiratory disorders

Hormone and metabolic modulators

1. Aromatase inhibitors

2. Anti-estrogenic substances anti-estrogens and selective
estrogen receptor modulator (SERMS)

3. Agents preventing activin receptor IIB activation

4. Metabolic modulators

S4

* Enhancement of performance

Breast cancer

Diabetes

Infertility (female)
Polycystic ovarian syndrome

* Lose weight quickly
S5 Diuretics and masking agents + Difficult detection in urine asit ~ * Heart failure
s enhances the speed of elimination « Hypertension
of performance enhance drugs
Prohibited methods at all times Feature
M1 Manipulation of blood and blood components * Increase the oxygen delivery and the aerobic capacity
M2 Chemical and physical manipulation . Intra.venous infusions or 1n.Je.ct10n's excep't ff)r hos.plta'l treatments,
surgical procedures and clinical diagnostic investigations
. * Change of gene expression
M3 Gene and cell doping * Enhancement of performance
Substances prohibited in-competition Feature Medication used for the treatment
. . * Anaphylaxis
. Direct and peripheral effect on the | Attention deficit hyperactivity
S6 Stimulants nervous system .
disorders (ADHD)
+ Enhancement of performance .
¢ Cold and influenza symptoms
g7 Narcotics * pain control to interact with opioid ¢ Pain including frf)n.q .
receptor musculoskeletal injuries
S8 Cannabinoids * Ergogenic effect
o Allergy
.. * Ergogenic effect * Anaphylaxis
89 Glucocorticoids * Anti-inflammatory effect » Asthma
* Inflammatory bowel disease
Substances prohibited in particular sports Feature Medication used for the treatment
* Heart fail
P1 Beta-blockers * Improve performance cart fal ure
« Hypertension
=S XY =2 & o Ik management system )} A A =33 WR] 7] 7H(WADA) 714 =3

(o)

—

=
(<)

H S 2t ZAl(detection)

o
L

=33 PHFEA|H (ADAMS: anti-doping analysis

WA 71750 =38 ARE

U, A3,

Aessolet. AR

=
[€)

Z] 0]
IR

WAl WE oY) mEHoE

frotes e 47Ike] wlojEHo]X we]

SEHH(RTP: registered testing

poolys EHYA7IT7} G HugFe] $H%9] A4 B



Hold], RTPAG= AAA)A] AH(athlete whereabouts
information)S ADAMS9]| ®313kc) o] AL &z = 93
AR FAS AlFskE Flo|ARE, A5 71 1A=
AREE Halol7]x ditt. o]t Yelvks & w=dto] Har
7] wigell ek Alwe] Heto] Bagh Folrt? 2018
d ADAMSe)| B 18 H7g4; B2 A3} AAF: adverse analytic
finding)ell ©J3PA &3] 7174 918K anti-doping rule violation,
ADRV)E 59%= viid S7Fslar )ity WADAE @< &=
(blood doping)®] &+ #PH 0 2 57 A %] (biomarker)E Al
P73 ol whet RUEEete] =385 Adslr] 918 A AA
=% (athlete biological passport, ABPyS =3It} o] A& A
¥, Q1% I (altitude), Yho] 5= 1231 omics] 7E o=
A 7 e ot} Fat =539 7ol sk vk
AR WFE gk WS jof sk o] Al3ClA ABPE &
N =379 NEF AARAEZA AREEIL vk E=S A7l
& (autologous blood transfusion)y> A4 7X|sk= WHo| ¢l
A=), Y 227] A LRlo] WAEER, XA HAA
(whole transcriptome) £-418 3|4 Ztold 4= Jrh 40 )2
o] 314} &="3(gene doping)®] THA= T of#<- -0l 4
H Ak WHe @RS 58 €9 RUEH, Hlold
2~73 w7 A (viral vehicle)2} v -XAE &< A A(biopsy),
QIEE(intron)°] §i= 43224 DNA(complementary DNA) &
A A H 2~ E(genetic activity test), Z} 7§21 F-722} ]
o] el A X & (protein fingerprints), ©]2]-AX}(transgene)
53t -7 A} vEZ =(genetic barcode)o] 7, 7HH & 0 2 il
T 9} 94 AAKEE (gene transcription rate)E 531 A
WS-8 B3] A 5= k.4 o g xAE HHA)
SH(post-genomics)?] Althol] 13 Yo ALt FH
A =gellM QT Asudt 22 2314 Fd 5k cultural
geneticization)S WFAIA ZF 7|1 T3S Eg B4
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Table 2, The summary of the main studies

Study Name Study Title Study Type Main Outcome
* Pharmacists want to advise to people who engage in sport & exercise for
David Mottram, The Emerging drug treatment or healthcare.
Mark Stuart.?) Speciality Article * sports specialized pharmacists need development.
(2013) of Sports Pharmacy. * The wider role of sports pharmacists: sports pharmacy in daily practice
and sports events and specialized educational training for sports pharmacists.

* Abuse of substances or methods to enhance the performance is very

common in the sports.
Sports Pharmacology: * It was reported that use of performance-enhancing subatances among
Harshad O. Malve.”) a Medical Review Article athletes range from 5% to 31%.
(2018) Pharmacologist’s * Sports pharmacology includes the drug use & abuse in sports, and
Perspective. treatment of sports-related injuries.

* Sports pharmacology can help the health care team supporting the
sportspersons to improve the quality of their life.

* The survey consist to identify pharmacists’ demographic information,

Pharmacists as interest in sports, familiarity with WADA guidelines, knowledge on
Kwang C. Yee.'? a Source Article prohibited drug lists, and their opinion about the role of pharmacists in
etal. of Adivice on (Online Survey, educating athletes on medication use.
(2020) Medication in Australia) ¢ Pharmacists can potentially provide specialized advice to athletes.
Use for Athletes. * The results of the survey indicate that up-skilling is required to enable
pharmacists in Australia to provide correct medication advice for athletes.
* Physicians and health care team are a vital component in preserving the
Shikha Tandon3? Treating the Elite integrity of sports.
’ Athlete: Anti-Doping . * The review provide a WADA Prohibited List, TUE, roles and responsibilities
etal. . Review . .
2015) Information fqr the of the health professinal, and resources O.f guide for. athletes. .
Health Professional. » USADA has developed an online educational tutorial to provide health
professonals with information on anti-doping rules & contents.

* “Sports Pharmacy” is an emerging specialty within pharmacy practice.

* The guidelines of WADA Anti-Doping Code provide recommendations
for doping control.

Alison D. Hooper 9 Current and Potential » Recommendations for pharmacists include consistent updating with the
) ) Roles in Sports . . contents of the WADA Code, assisting athletes to recognize the use of a
etal. . Systemic Review e . . .
(2019) Pharmacy: a Systemic banned substance 'a.nd providing information to athletes about the risks
Review. & benefits of nutritional supplements.

» Pharmacists are enthusiastic about to counsel athletes, but there are main
barriers which is lack of knowledge and confidence, and limited
educational opportunities.

 Pharmaceutical care in sports is a new field to clinical pharmacists that
promoting pharmacotherapeutic follow up and clinical services to athletes.

* A broad range of pharmaceuticals include dietary supplement and herbal

Jose Henrique drugs, however these medicine may be able contaminated by banned
Gialongo Goncales Pharmaceutical . substances.
Bomfim*?) Care in Sports. Perspective Pharmacists’ role is to prevent adverse effect, drug interactions and
(2020) doping problems.

* Pharmacist is a member of the multidisciplinary team related to sports.

+ The integration of this professional will optimize the
pharmacotherapeutic care and healthy life.
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