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Abstract

Background: Selective androgen receptor modulators (SARMs) are a class of Performance Enhancing Drugs (PEDs)
that are increasingly being abused in the fitness industry. SARMs are ligands that act differently at androgen receptors
in different tissues in the body. Because of their anabolic qualities, they were initially developed for the treatment of
hypogonadism, muscle wasting disorders and osteoporosis. There are currently no SARMs that have received FDA
approval but still they are in use by professional athletes and recreational gym-goers which is concerning due to adverse
effects like hepatotoxicity, testicular atrophy and acne.

Objective: This study aims to systematically review the existing literature and compile the beneficial and adverse effects
of SARM.

Methods: The authors conducted a systematic review including articles published from 2010 to April 2023 to discover
and evaluate effects of SARMs. PubMed, Google Scholar and ScienceDirect were used to search for articles using the
search term: ("Selective Androgen Receptor Modulator" OR SARM OR SARMs OR "Selective Androgen Receptor
Modulators") AND (Effect OR Effects). Using PRISMA guidelines 2020 (Checklist), a systematic review was
performed. The authors did not perform a meta- analysis. The quality of included studies was not assessed. The Included
articles reported physiologic or anatomic effects of SARMs in human subjects only. Only full-length articles written in
English, published between 2010 and April 2023 were included. Articles discussing in vitro effects or discussing the
synthesis, molecular properties, molecular signaling and doping control analysis of SARMs were not added. Non-
original articles (reviews, letters, editorials, conference reports) were also not included.

Results: Out of 19 studies reviewed, 6 out of 19 (31.6%) discussed increase in lean body mass, 3 out of 19 (15.8%)
reported increase in stairs climbing speed and 2 studies (10.52%) found out increase in leg press strength of the users. A
single study (5.26%) reported a decrease in breast cancer lesion. Drug induced liver injury was the most common side
effect in the users as reported by 9 out of 19 (47.3%) studies. 3 studies (15.8 %) reported hormonal imbalances and 1
study (5.26%) talked about mood swings and testicular atrophy in the users of Selective Androgen Receptor
Modulators.

Conclusion: Selective Androgen Receptor Modulators are arising as a potential treatment for variety of diseases like
cancer cachexia and limitation in movement due to chronic illnesses. But SARMs are related to drug induced liver
injury and hormonal imbalances so their use must be discouraged by physicians. Clinical trials must be conducted to
assess their uses in clinics.
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ding SARMs provided on social media and video sharing
platforms is alarmingly inadequate” and might lead to irres-
ponsible use by both athletes and recreational gym-goers.
Unlike testosterone, which is administered intramuscularly,
SARMs can be administered enterally, making them con-
venient for abuse by needle-averse teenage athletes with
body dysmorphia’. A study in the Netherlands has found that
2.7% male bodybuilders use SARMs*; however, the actual
number is predicted to be much higher due to extreme stigma
surrounding Performance Enhancing Drugs (PEDs) in the
community.

Anew class of tissue specific androgens has been developed
to achieve desirable increase in muscle mass and physical
strength without causing harmful effects like that of testoste-
rone.” SARM s are ligands that act differently at androgen
receptors in different tissues in the body. Traditionally used
androgenic substances are steroids in nature whereas SARMs
are of a diverse chemical composition with most of them
being non-steroids.” SARMs might have many potential
applications. Pharmaceutical companies have made signifi-
cant efforts over the past ten years to create nonsteroidal
SARMs for the treatment of muscular atrophy associated
with aging, and other acute and chronic disorders.’

These compounds were developed in the early 2000s in order
to combat harmful effects of androgen receptors agonists
like testosterone (steroid in composition) primarily used by
gym goers to increase body mass.” The major driving force
behind the development of SARMs has been the ability of
these substances to selectively stimulate bone and skeletal
muscle growth.” SARMs have been investigated as potential
treatments for a variety of illnesses, including Alzheimer's
disease, Duchenne Muscular Dystrophy, stress incontinence,
benign prostatic hyperplasia, and sarcopenia and cancer
cachexia." There are currently no SARMs that have received
FDA approval, but still they have found their way into muscle
and performance enhancement industry. Because of their
anabolic qualities, these drugs are widely and illegally sold
online. A survey on bodybuilding sub-reddits" found that
50% of SARMs users experienced side effects including
mood swings, diminished testicular size, and acne. More
than 90% of men stated satisfaction with their muscular gain
that they believed to have derived from SARM usage. On
the bleak side, greater than 50% of SARMs consumers expe-
rienced substantial adverse effects. Increased usage of these
drugs is alarming because they may cause severe harmful
effects like drug induced liver injury” and decrease in
HDL-C levels."”

Selective Androgen Receptor Modulators have largely gone
under appreciated. Individual studies have demonstrated
the effects of SARMs but there is a lack of systematic reviews.

This study aims to systematically review the existing litera-
ture and compile the effects of SARMs.

Methods

We conducted a systematic review of the online literature
to find the most pertinent studies on the effects of SARMs.
PRISMA guidelines were used in our study to conduct an
exhaustive literature review. The methodologies used in
this review are outlined under the following topics.

Strategy for search

A systematic review was conducted among articles published
from 2010 to April 2023 to discover and evaluate the effects
of SARMs. PubMed, Google Scholar and ScienceDirect
were used to search for articles using the search term: ("'Selec-
tive Androgen Receptor Modulator" OR SARM OR SARMs
OR "Selective Androgen Receptor Modulators") AND
(Effect OR Effects). The search on ScienceDirect was limited
to “Titles, Abstracts, and Keywords.” And the search on
Google Scholar was limited to the first 20 pages.
Eligibility criteria

The Included articles reported physiologic or anatomic
effects of Selective Androgen Receptor Modulators in human
subjects only. Only full-text articles, published in English
language between 2010 to April 2023 were included. Articles
discussing in vitro effects or discussing the synthesis, mole-
cular properties, molecular signaling and doping control
analysis of SARMs were not added. Non-original articles

Records identified from:

Databases: Records removed before
ﬁ PubMed (n = 316) o] screening
ScienceDirect (n = 97) L Duplicate records removed
E GoogleScholar (n = 200) (n=196)
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Figure 1: PRISMA 2020 Flow Diagram
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(reviews, letters, editorials, conference reports) were also
notincluded.

Study selection and screening:

Three authors independently filtered 417 publications on
the basis of titles and abstracts during the first phase of search
selection after removal of duplicates. In the next phase, 121
screened studies were read in full-text by the four authors
working independently and they selected the articles on the
basis of above-mentioned selection criteria. The second
phase of screening was again checked by one of the 4 reviewers.
Data extraction and synthesis:

Four authors extracted and synthesized data according to
PRISMA guidelines 2020. The extracted data were arranged
by research characteristics, substances used, age group, and
beneficial and adverse effects.

Risk of Bias Assessment:

Using PRISMA guidelines 2020 (Checklist), a systematic
review was carried out. The authors did not perform a meta-
analysis. The quality of included studies was not assessed.

Results

As illustrated in Figure 1, 613 papers were obtained after sear-
ching the three databases (PubMed, ScienceDirect, and Google
scholar). 196 duplicates were eliminated and we screened
by the titles and abstracts of the rest (n=417), removing 278
publications. Finally, 139 articles were left. 18 articles could
not be retrieved. After examining the remaining 121 arcticles
on the basis of eligibility, we excluded 102 due to the reasons
givenin figure 1. Finally, 19 studies were included for final
review.

Table 1: Characteristics of included articles (n=19)

Characteristics of the study

After systematically searching the mentioned databases and
screening the search results, the authors included 19 studies
in the review. Out of the 19 studies, 11 (57.9%) were Case
Reports, 7 (36.9%) were Randomized Controlled Trials,
and 1 (5.3%) was Cross-sectional Study.

Out of the 19 studies, 8§ (42.1%) were conducted in the United
States of America, 1 (5.3%) was conducted worldwide*,
1(5.3%) in Canada, 1 (5.3%) in the United Kingdom, 1(5.3%)
in USA and Argentina, 1(5.3%) in England, Northern Ireland
and Germany and 6 (31.6%) in undisclosed countries.

In the 19 studies discussing the effects of SARMS, the studies
involved the use of the following SARMs: 5(26.3%) studies
on Enobosarm, 3 (15.8%) studies on Testolone, 2 (10.5%)
studies on OPK 88004, 1(5.3%) study on MK-0773, 1 (5.3%)
study on Ligandrol; Testolone and Ostarine, 1 (5.3%) study
on Ligandrol and S-23, 1 (5.3%) study on Ligandrol and
Ibutamoren, 1 (5.3%) study on GSK-2881078, 1(5.3%) study
on Spironolactone, 1(5.3%) study on Ligandrol, and 2(10.5%)
studies on unknown SARMs.

Beneficial Effects Observed

A significant increase in lean body mass was reported in 6
out of 19 studies (31.6%); out of the six studies, 2 (33.3%)
involved Enobosarm (also known as Ostarine), 1 (16.7%)
involved MK-0773, 1(16.7%) involved OPK-88004, 1
(16.7%) involved Ligandrol; Testolone and Ostarine and 1
(16.7%) involved LGD-4033 and MK-677.

= %) = o * T o 2 2 O =
1. <’?§ = OSE & TE82 8 £ 8%
A S a X~ g ZA S 2 =< g
5 o 2 Qﬂ'b-b =g O
= i S g 9 S = 9o
g T T SEgg 2S5
= G S §E538 ST @
2 = = BTy o ©
< E N = 5
g O
= =~ 2.2 S >
& S 5 2
IFDH v
M 5] S ©
=S B
. b} o —
2 52§ GE & 2%5 8283
TS & &3 D ©88 825§
g ° 2 MO q)B"Uﬁ'
M S = & g = wn g a
| = © = S & s 0
5 3 .g 29 g0
5 = 2 2E 22
o = = m%oo
: E sE2
<t os
s

points.

S 2 TS <S¢ S5 HEEE
"8 =} = & 5 © 2 0 < U)Ogﬁ
© % sff 2  if  <2ig
e
=~ £ ~£3 %% £ g §&
o S .8 28 g3 4 g
N © 'éco i =S
o o0
= og o £ =
= = Q 17} Eo
I3 'E’—] e &=
= o 5 £
£ &2 & >
175
@9 o~ = o o S ool 5
2 % ln'Eo 2>[\"”-E%£5 ;‘E
(5} —~ g 55 S o &8 S 3
s ¢ 35 29 88SER S
5 = 2B S 8 > R=g=|
o O - O e g B =
(=¥ [Q\] — & O ;:;3 H_cqtg 0 g
< 8 o goge s .20
> = o0 =m-=2 wn @
] = < Eﬁg_c R=)
Z 2% SE§§E
g §E €485
= o = [}
~ wn

April - June 2024 | Volume 03 | Issue 02 | Page 3



Journal of Society of Prevention, Advocacy and Research KEMU (JSPARK)

-a1nssaxd

POO[q PASeaIoUI ‘SSAUp[eq :dJel “Ude
‘Aydomne 1e[nonsa) ‘sFuIms poojN

‘(syuedronred 9,8°6¢)

opiqy paseaou] ‘(syuedronred 9,7 ¢S)
S[9AQ] A319u9 pasearou] ‘(syuedronred
%L°96) SSEUI[OSNUI PASLIIU]

s1eak gZ-81 sode oy
UDMIA] AIOM %, G° 86

(824

S JIuouw ¢ uey)oIout

PUE S JUOW ¢ 0JUI P APIAI(J

V/N

s3ni(q Surouequy JOURWLIONIJ
0} poIe[aI SIPPAIqNS UO SIASN JIPPAY

"%6°€S AQ pasn (9987 SIIN)
QuLIRISO‘% 11 Aq pasn

(0t1 pey) Quo[0Isa, ‘%9 £q pasn
(€0 @OT) 101pUEsI]

V/N

KoAINS [BUONO9S
- SS01D)

1coc

11’ Te1005ud wyy
‘A AOYE]

‘an3ney ‘ouoe
[e1oe] ‘eroadory

"SISO JO JZIS Ul
Ayiqes “suorsoy
JM)BISLIOUW SUIOS
JO 9ZIS paseardnd g

pIo sieak
S9

V/IN
(sAep 08¢

"9 S9[9AD) 0]
V/IN

.Goﬁ.mU isealrgq
“CddH ‘“+dV

‘1¥H o neiseldwr
UM UBOM AIYM

(91945 Aep
-8¢ -AJ[e1o p/Sur
8) umesoqouy

VSN <M

j10doyase)

L10T

or 1B
B[OJUOA BYJE JWIBN

“o8ewep jonp prrwzy

uorpureyur eyrod asieds
)M SISBISI[OTD JB[NGO[LIIUID
‘SOWIAZUD JOAI] PASBAIOUL
‘STLIDYQN [BIS[OS2P SJIpUNE[

V/IN

SOy A1reg

V/N

(uorsiazadns e OIpIN

JNOYIIM) S YJUOT 7

/N

juawdoraaap
TeorsAyd 103 aurresQ

Sursn uew Ayyeay A[SNOTAdIJ

(umesoqouo

SsepajodIeur) SuLIeISQ

epeue)

pnodayase)

120c

(r'Te1o1pag 1oliey

LSV PUe TV pajeAs[q

“(osedry
[0199A]3]Aoe1n oneday)

Qupm po10[0o e ‘snig TOLH UISEAIU] S[aA3] dUoN

V/IN

pIo SIeak
I¢

V/N

Ssyoom 7

V/N

UBW P[O SIBAA [ €

wowd[ddns oy urjuarpaidur

IoU)0 OU) JUIIPAISUL

Urew Se WIeSOqous Surejuod
1ey) mowdddns Surpying
d[osnNUW IUNOJ A} JOAQ

vsn

podayase)

(44114

o R0y 193

D~ 1dH Jo
uassarddns pajejarssoq

'so[oned

1AH Jo Kroedes
XNJJJO [QI9)SA[0YO pue
9ZIS UO J03JJ0 [BWITUI]A

I9P[0 10 SIBIA

61
(¥0088
“MdO Sw G Ay Ut ]

“SIe)S 7]

“ulqniIiq pue [ Sy
‘LTV paster ‘(ured
[eurtiopqe jueipenb
Joddn jySir a10A0s 2
‘Bunwoa Apoojq -uou
‘gasneu ‘dorpune() [11d

quiIpd 03 parmbarown
UBIPAW UI 9SBAIIOP
‘ssewr Apoq Ue9]

UI 9SBAIOUT JUBOIJTUSIS

uowom [esnedousunsod

2 SIBOA < O[BIN

(ps=u Bwr ¢

‘S ¢ oy ur ¢ ‘Swr | oty WIESOQOUH ¢S ‘T

ul g7 ‘we 0qaoerd oy ur
9¢) syuedronred 4 [e30L,

SY0M 7]

0qeoe[d

(uowr)

SIOATAINS I32UBD 9)8)SOId

(Arep SwgTI06°T)
(#0088 -<IdO) INIV'S
[BI0 JO S3sop ¢ JOT

vsn

purq [qnop yim
109 73seyd

(44114

eAJES PUB )IB[q UIOA) [ OTUR( g1 819000 UoM

WIIBS0qQOUy ‘7G=U
‘0qaoed) 65T [e10L,

sKep €171
ogaoed

sypuow
9 3sed 3urmp ssof

WS19M PaMOYs pue
9S9QO 10U ‘I90URD peH

Sw

¢ 1o Swumesoqouy

UBIUNUOSIY
pUB UBdLIUIY

pu1q[qnop ym
104

€10¢

¢[e15q0( S UEBLPY

V/IN

olew S1BAK
4

VN

umowyun :1pmod

‘s puowr g : prnbry

uou

K1031STY
[eorpauw 3sed ou
‘91913 ojeW SUNOA

w0 prnbiy uay)
1opmod (suorelsay)
orIavy

QdeI ueIsedne))

110darase)

£€20¢

a'[e
10 BUPET [9® YOI

YULULILIV Vo | ADDUY Ve | 1 ugv

VU ave

4 AprLax



Journal of Society of Prevention, Advocacy and Research KEMU (JSPARK)

(dg paster ‘urdsnyodiy

I sise)s 9[1q Ie[nqo[LIudd
‘uonefip Arerjiq ouedeyenur
‘QuLIN I ‘S[00IS PAIO[0D

W31 andney ‘smunid ‘eorpunel

ssofured ‘ST 47T pastex) I TIQ

V/N

SIBOA
6¢C

VN

SYooM

VN

K10381Y TRoIpaw)Ised ou
UM JOp[INgApoq sjewr unox

sjuowoddns
INYUVS

UBOLIOUIY

poday ase) ssoooy uadQ

61 Te30 URY q TEYOS

=
v—

‘ured yoeq ‘oyoepeay
‘DGHS % 2U019150183)
“T(IH P 9Sea109(q

*dnoi3 Swg ur J1I00JBWOY pue qH PIseaIour
‘UOWOM UT (SSUOULIOY XIS ISY)0 UO JO3O

ou) H pue HSJ posea1odp SOV pue
[0I9)SI[OYD PISLAIOIP ‘DOUB}SISAI UI[NSUL

29 SSewl JeJ Pasea1dap ‘poads Surquurpo rejs
PISBAIOUI PUB SSEW APOQ UBJ[ UL 9SBAIOU]

Jrewd) esnedouowr -jsod
‘09 2A0qE U
Swg¢ pue Swy ‘SwgQ
‘S () JO SesOp wrESsOqouy
3urA19931 sdnoid 4 1030

‘dnoi3 oqooerd 1) yoes 4z Jo
sdnoi3 ¢ ur papIAIp ‘0T ¢ [€10}

skep 98

0q29e[d

*S)INIOAT AY3[eay A[[eIousn)

Sw¢g3uy JwgSw
"0 wresoqousy

A uewiIon
PUE PUB[AI] UIAYIION
SIn

PUI[qa[qnop YPIM
L1Od

[roc

0z 18 19 WOIR(T ], Souwef

v
-

‘QUOIAS0ISA] 29

HS4 ‘HT “TIQH Pasea1oaq
JaIS[OY2 “IAT LTV
LSV JO S[3AS] pasea1ou|

V/N

SIBOA
LT

V/N

SYoom §

V/N

ToyIpySom
deur pJo SI1BdX /7

€C-S PUB €E0Y
ani

VIN

110da1ased

£¢0C

17" eepy veng

o
o

"DGHS PUB dU0Id)S0ISI)
22y LSV'LTV ‘ANg ‘DNE

‘1918M ApO(Q [)0] PUB ‘SSBUI APOq UBI]
[®10} ‘ssewr Apoq “JH Ul 9SBAI09(J
:$)09JJ0 [nJuLIRy] 9[0AD -1S0J "UIqNII[Iq
[€10) P 9SBAIOJ(] "S[9AS] LHC pue
QUO0I9]S0)$3) JR[NISNUIRIIUL PISBAIOU]

*S[OAS] 9PLIDOA[SLY pue T P
95Ba109(] UONBNUIIUOD [RISUILE JUOq
pue A}JISUdp 9U0q PUE [BIQUIW UO]

[€10} PAseAIOUL ‘SSell APOQ UL ‘SSeul
Iernorpuadde ‘ssewr Apoq pasearou]

SIBOX
94

V/IN

SYOOM G

V/N

93k Jo s1Bak

€¢e

JO o[ew pauIel) OSIOIOXI OUL)SISAT
v

LL9N PU®B €€0Y
ao

V/IN

110darased

(44114

NN~U epie) " SewoyJ,

o
-

“nenyur A8} (800
‘AreSoworedoy YN ‘UNILIISY

LSV LTV dTV ‘wqniiq
[303 PaseaIou] ‘@orpunef

V/N

SIBOX
144

V/N

SYOM G

V/N

I[BJN PIO SIE3A {7¢

or1I-avd

V/N

110da1ased

(44114

¢z 18 19 SwnaT 1o uuay]

<
Y

April - June 2024 | Volume 03 | Issue 02 | Page 5



Journal of Society of Prevention, Advocacy and Research KEMU (JSPARK)

<t N —_ — N 7] Q o W o ] = 2 oo o 3
5 3 8 § 5 2% (8 § ¥ = E¥E £¢ FzHEa
< Q = ~ s @] Q 9] z S > o oS 8 ==
S S C 5 E £0 = 2 5= 5 g g 3 & =
2 = 7Rl 2 o A o 3 g =1 H2 g d
p= El O 58 X = = S o g 2 =S &5
= S Ehel os] s S 2 ” <6598
> o > = = S =g D n o2
> 2 = = = = Q v Y < = o3 2
A 0] S 5 g E 8 & g “ Qg
3 s) g = 0 = < 7]
L ) S >0 g = o
. o0 2 ) S~ o 159 =
E ES = ST e 0B 2 0z
] ) < o o = O s
N =
N 0 = a ) = 2 jan
g Bz < Rh <+ 2P g = 1751
2 g ) 5o E 9 =
= * > 2 > —
5 8| 9 s S = o)
= 2 3 555 2
= BN <} 8 <
< |72} 8 E 2
S & = g 2
S o~ =% (3] =
~ e
8 & q b= < nEE & = < z < Q= < &~
16 5% 28 2 2 °= 5 E 5 £ = N g > o 5
q < N 5 =) g E g =} »n 9
M D 2 g < o0 9 s g A
2 IE€T 8 ) g 3] g
& 4 2 I = N > =
= @) g =3 ° <
g, 2 > =
3
R s z < vz < oz < T
Do £ o ) n g Z = 4 % z 55
S E A 2 ) S g 5 8
= 5 &0 g s = o8
£ 4 = 2 g £5
S S 2 2 2
= 8
8 2% 2 0§ ¥ g5 £ 3 £ =% <
g g & 5 5] 2 = z B Z 2 “ S5 &
2 g S = =~3) — < O 3
5 2 @ e = 2 ]
7 5 5 k= s g
e A O g 7 S .8
S ~ [ ez
£ A n 2 A B
S5 = )
S 8 g =
5L = &
2 o
< ® o T =] n o oen > = ) ©® [N oS » o 0 39 :
19 g% = 29 & ZEE £5 £ £ & TE <2E£82% g%
8= Q g~ Z F 5 < H 51 < L 8 255 2 =
< = ] Q o o < — S = E o = g
m © =3 /M A E < = I E & 8
g S oo 0 g ©° 29 P
< s O =} = g O =
S o s = 0.5 5 3
< £ 2 & = 28 53 =
= = 38 E £ A= g
_% S i g do— o
= = = 5 8 _8
] z g & 3
g as
Discussion
Increased Intramuscular .. .. .
— SARMs have shown significant effects in increasing muscle
mass, strength and speed in both recreational users and
Bl ser B individuals with muscle wasting diseases.
B Seriesl These effects show a promising clinical profile of Selective
‘ | . Androgen Receptor Modulators; however, Yoshimura et al.
Testicular atrohy & Mood swings —@— B Series2 . . .
ound no clear advantage in the use o s in patients
found 1 dvant th f SARM tient
Series3 . . . . . .
with sarcopenia.” It is to be noted that their review included
Hormonal imbalances =~ —@— Seriesd only a single RCT regarding effects of SARMs on individuals
with sarcopenia. Additionally, according to Christiansen et
_ - al., SARMs have a significant advantage over other forms of
Drug induced Liver injury -—— . . [
androgen therapy thanks to their oral bioavailability. Trans-
dermal delivery may avoid hepatic metabolism and neutralize
202 4 6 8 100 HDL declines, one of the only substantial negative effects

10
Figure 3: Forest plot of reported studies indicating adverse of SARMs that have been reported so far.

effects Our literature review on the beneficial and adverse effects of
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selective androgen receptor modulators revealed several
key findings. The reported adverse effects of SARMs in
clinical trials include raised AST and ALT, disturbed blood
lipid profiles, and hormonal imbalances. A cross-sectional
survey of 441 individuals reported the three most common
adverse reactions to SARMs, which include mood swings
(22.4%), smaller testicles (20.7%), and acne (15.2%). Addi-
tional, less often mentioned side effects reported include
hair loss, tiredness, irritation, yellow eyesight, and elevated
blood pressure."

Case reports of drug induced liver injury in recreational users
were quite prevalent. These results are backed by the syste-
matic review by Vignali et al*. Especially concerning are the
case reports of drug induced liver injury even though this
effect was not found in clinical trials; this discrepancy may be
explained by the fact that recreational users often administer
much higher doses of drugs.

The authors identified following limitations to our systematic
review on the beneficial and adverse effects of selective
androgen receptor modulators. Firstly, the availability of
published literature on SARMs is still relatively limited.
Furthermore, there is a lack of standardized protocols for
studying and reporting the effects of SARMs, leading to
heterogeneity in study designs and outcomes. Another limi-
tation is not assessing the quality of included articles, which
may have varied in terms of methodology and bias.

The effects of SARMs on individuals with wasting diseases
in clinical trials show promise; SARMs confer an increase
in muscle mass while avoiding the detrimental effects of
traditional androgens. However, considering the conflicting
findings found in some studies and a lack of long-term data,
more research is needed before any clinical recommendation
can be made. Also, clinical trials comparing the effects of
traditional androgens and SARMs could shed more light on
the practicality of SARM usage. On the other hand, it is clear
that the potential harms of SARMs in re-creational users
outweigh the benefits. Therefore, recreational use of SARMs
should be strongly discouraged.

Conclusion

SARMS are a promising new class of anabolic agents for a
myriad of indications, such as cachexia due to aging, chronic
illnesses and cancer. Although the clinical-trial data look
promising, more trials of SARMs are needed. Use of SARMs
has also been linked to liver injury, distributed blood lipid
profile and hormonal imbalance. Therefore, SARM supple-
mentation should be strongly discouraged by healthcare
professionals and patients should be advised of the potential
hazards. Future research is a foremost task demonstrating
further efficacy in clinically approved human trials.
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