Npea cuHTeanpoBaTb MefbaoHUIN NosiBUIIach U3-3a He0OOBXOAUMOCTHU
yTUnu3sauum pakeTHoro Tonnumea (rentuna).




MenbaoHuu 6bin1 CUHTE3NPOBaH B cepeanHe 1970-x rogos B IHCTUTYTE opraHN4ecKoro
cuHtesa AH Jlateuinckon CCP. B 1976 rogy npenapaT nony4unn aBToOpCcKoe
cenagetensctBo CCCP, a B 1984 roay 3anateHtoBaH B CLUA. C 1984 roga npenapart 6bin
pa3peLLEH K NPMMEHEHMIO B MeanumHe. B 1992 rogy B cesa3u ¢ pacnagom CCCP un
N3MeHEHUEM B NaTEHTHbIX CUCTEMaX npenapar Obln nepeperncTpmpoBaH B JlatBum
(«Grindex»).

B opraHuame yenoBeka KapHUTUH CUHTE3NPYETCS U3 Y-OyTnpobetamHa. MenbaoHum
SIBNAETCA CTPYKTYPHbIM aHanorom y-oytmpobetanHa, n n0aToMy MOXET MHrMbnpoBaTb
depMeHT y-6yTnpobetanHrngpokcunasy, OTBETCTBEHHbIN 3a CUHTE3 KAPHUTUHA.
MenbaoHnn Takke cHKaeT abcopbLno 3K30reHHOro KapHUTUHA B TOHKOM KULLIKE
brnarogapst KOHKYPEHTHOMY BO3AENCTBUIO HA cneuuduyecknin 6enok-tpaHcnopTep
OCTN2. Kak crieacteue, B opraHmame yMeHbLUAeTCs KOHUEHTpaUnda KapHUTUHA U
3amMensigeTcs npouecc nepeHoca XMpHbIX KUCNOT Yepe3 MUTOXoHApUarbHbIe
MeMObpaHbI KNETOK cepaua (KapHUTUH BbICTYNAET B JaHHOM MPoLEeCCe Kak NepeHoCHmK
XUPHbIX KNCIOT). Takoe 3amMearieHme o4eHb BaXXHO B NMNepmon KUCIopogHOU
HegOoCTaTOYHOCTW, MOCKOSIbKY MPU HOPManbHOM NMOCTYNNEHUMN XXUPHbIX KUCIOT B
cepaue U HegocTaTKe KUCIopoaa NPoUcXoanUT HEMOMHOe OKUCTIEHUE XXUPHbIX
KUcnort. [1pn aToOM HakannnearTCA NPOMEXYTOYHbIE NPOAYKTbI, OKa3biBatoLne
BpeadHoe OeNUCTBME Ha TKaHW cepaua, Hanpumep, aumnkapHUTUH, KOTOPbI BnoknpyeT
noctaBky AT® k opraHennam knetku. OgHOBpPEMEHHO C 3ameaneHnem metabonmama
XXUPHbIX KNCNOT YBENMYNBAETCS CKOPOCTb MeTabonmama yrneBodos (rnukonusa), npu
KOTOPOM HabrnogaeTcs UMTONPOTEKTUBHBLIN 3(PdekT 1 bonee addekTnBHoe
obpasoBaHne ATD. Takke MenbaoHU cam No cebe cnocobCcTBYET akTUBaLNK



PubMed: 236 nybnukauum, N3 HUX — 33 KITMHUYECKNX UCTIbITAHUA, B T.4. 27 — Ha
PYCCKOM £3blKe, 2 — BbIMOSIHEHbI B JlaTBun, 4 — B Kutae.

e

Results by year
2014: 19

2014 - 19 items

FDA: MENbOOHUI U MUNAPOHAT He 3aperncTpMpoBaHbI.

EMA: 0TKa3aHo B perncrpauum nepoparnbHon oopMbl MeSibAOHUA guruapara angd
nedeHna geten ¢ 3abonesaHnamMun cepaua (31 oktsabps 2017 r.).

Cochrane Library: 0 cuctemarndeckux o63opos, 1 npotokon KW, 15 KIMHU4YEeCKnX
ncnblTaHUK, B T.4. 13 — Ha pycckoM s3blke. OTedeCTBEHHbIE UCCIIeA0BaHUSA: Marble
BbIOOPKK, HET paHOOMM3aLNKN, HET NMnauebo-KOHTPOSISA, KpuTepmmn apPEeKTUBHOCTH

npenapara He COOTBETCTBYIOT €ro MeXaHn3My AENCTBUSA U NOCTYNIMPyEMOMY

arhchakTv
PE3Y/ILTATbI: MeNbAOHWUI, BKNHOYEHHbIW B CTaHJapTHYHO Tepanuio

NLWEMUYECKOI 60Ne3HM cepALia Npu paHHeM NOCTMUOKapAnanbHOM
WH(bapKTHOM KapAWOCKIepo3e, CHUXXaeT YacToTy NPUCTYNOB KpanHas Cy6'b9KTVIBHOCTb npu

cTeHokapauu (p = 0,001), CHWXaeT KONTMYEeCTBO OLEHKe GCbeeKTI/IBHOCTVI MoBbIX
3NUBEHTPUKYNAPHbIX 3KcTpacucTon (p = 0,002) n KONMYECTBO

i’ u npenaparos, BKIO4Yad
HapyLleHui napokcuamanbHoro putmMa (p = 0,001 ), CHUKeHue

apTepuanbHoro fasnexHus (cpegHuin CAL v DAP), p = 0,001, MUNAPOHarT.
yny4ylaeT Ka4yecTBO XU3HU U CHUXKaeT ypoBeHb Tpesoru (p = 0,001).



MeToabl. Mbl NpoBeNU paHAOMU3UPOBaHHOE IBOMHOE Crienoe
MHOrOUEHTPOBOE KIIMHUYECKOE UCCNeJOBaHNE UHBEKLUU
MUngpoHata Ana NevYeHna ocTporo uHdapkTa ronoBHOro Mo3sra.
113 nayMeHTOB B 3KCNEPUMEHTaNbHON rpynmne nonyyanu
UHBbEKLUUIO MUNZpoHaTa, U 114 nauMeHToB B rpynne akTMBHOro
KOHTpONA Nonyyanu MHbekuuto umHenasuaa. Kpome toro, o6e
rpynnbl NoayYyanu acnMpuH B Ka4eCcTBE OCHOBHOIO NIEYEHUS.
MoauduunposaHHyto Wwkany PaHkuHa (MRS) oueHnBanu yepes 2
Hefenu u 3 Mecaua nocne nedyeHua. OUeHKa no LWKane uHcynbTa B
HaunoHanbHOM MHCTUTYTe 3a0poBbA (NIHSS) u oueHKa no nHaexcy
Baptena (Bl) 6b111 BbINOHEHbI Yepes3 2 HeAeNu Nocne NeYyeHus, a
3aTeM 6blNIN OLEHEHbI XXU3HEHHO BaXXHble NPU3HaKU U
He)XXenaTeNbHble ABNEHUA.

PesynbTaTtbl. B 06U1e CNOXHOCTU 227 NaunueHToB 6bln
paHAOMU3UPOBaHbl 4518 neYyeHus (n = 113, MungpoHar; n = 114,
aKTUBHbI KOHTPOJb). Yepes 3 Mecsla He 6b1710 3Ha4YUMbIX
pasnuuuni No NepBUYHON KOHEYHON TOYKE MeX Ay rpynnamu,
KnaccuduumnpoBaHHbIMU Mo nokasateniMm MRS ot 0o 1mn 0-2 (p =
0,52 n p = 0,07 cooTBETCTBEHHO). Tak)Xe He 6bI/1I0 3HaYUMbIX
pasnuyum Ana BTOPUYHON KOHEYHOM TOYKN MeXAy rpynnamu,
KnaccuduunpoBaHHbIMU B TepMuHax 6annos NIHSS> 5u> 8 (p =
0,98 1 p = 0,97 cooTBETCTBEHHO) UNK H6annos BI> 75 n>95 (p = 0,49
np = 0,47 COOTBETCTBEHHO) Yyepes 15 aHen. HacToTa cepbesHbiX
No60YHbIX 3 PEKTOB bblsla 0AUHAKOBOW B 06enX rpynnax.

3AKJTHOYEHUE: NMHbeKuua MunapoHara Tak e adhdeKTuBHa u
6esonacHa, Kak UHbeKUUs LUuHonasuaa npu ne4eHnum ocTporo
UH(bapKTa ronoBHOro Mo3ra.

Cochrane Central Register of Controlled Trials
Efficacy and safety of mildronate for acute ischemic stroke: a
randomized, double-blind, active-controlled phase Il multicenter trial

I PubMed I Embase

Clinical drug investigation, 2013, 33(10), 755-760 | added to CENTRAL: 31 January 2014 | 2014 Issue 1
https://doi.org/10.1007/s40261-013-0121-Xx &' Copy DOI

ZhuY, Zhang G, Zhao J, Li D, Yan X, Liu J, Liu X, Zhao H, Xia J, Zhang X, Li Z, Zhang B, Guo Z, Feng L, Zhang Z, Qu F, Zhao G
Links: PubMed &

Cinepazide 6bI51 OTKPLIT y4eHbIMWU N3 Laboratoires
Delalande (B HacTosLlee BpeMsi BXOOAUT B COCTaB
Sanofi) B 1969 roay. Npenapat B goopme TabrneTok,
NPUHMMaEMBbIX NepoparbHO, Bk 3anyLleH
Henanange B 1976 rogy nog TOProBon MapKom
Vasodistal 4ns nie4yeHnsa cepaeyHou
HeJOCTaTOYHOCTU, LepebpoBacKynapHbIX
3aboneBaHnin N COCYaUCTbIX OCITOXXHEHU anabeTa.
B 1988 rogy npenapart Obln CHAT C pblHKa B
cnaHuu ns-3a pucka arpaHynoumTosa; B Apyrnx
CTpaHax, B KOTOpbIX Oblf1 4OCTYNEH Nnpenapar, Ha
3TUKETKY BbInn aobasneHbl npeaynpexaeHuns. OH
BbIn CHAT C pblHKa BO PpaHumn B 1992 roay.
Mpenapat 6bin Takke npogaH B AnoHun Daiichi noa
ToproBon mapkou "Brindel" ans neyveHuns
COCyauCTON AeMeHLNN, HO Obln CHAT B 1999 T.
nocrie Toro, Kak ANOHCKUM perynmpyoLlmmM opraHam
He yaarnocb NPOAEeMOHCTpUpoBaTh 3PPEKTUBHOCTb
Npv NOBTOPHOM oueHKe. B 2002 roay Sihuan
Pharmaceutical BbINYCTWST IEKAaPCTBEHHYIO hopmy
ANda MHbeKUMn Ha pbiHOK B Kntae. B 2010 roay ato
ObIn cambI NpogaBaemMbln Npenapat B Kutae, ¢
obbemMoM npogax B 1 munnmapa toaHem B 3-M
KBapTane (npeBblicun Plavix). 3To caenano Sihuan
Pharm kpynHeunwen komnaHnen B Kutae Ha pbiHke
cepaeYvyHO-MO3roBbIX COCYAMUCTbIX NpenapaTos B

ANAN rAarys [ DO9NA /1 AT LI FMAANETTARA RAA AT A I AT AALF



Cochrane Central Register of Controlled Trials

Mildronate versus levocarnitine in patients with ischemic heart
disease: a phase 2, randomized, double-blind, non-inferiority trial
I Embase

Basic and clinical pharmacology and toxicology., 2014, 115, 2 | added to CENTRAL: 31 January 2016 | 2016 Issue 1
https://doi.org/10.1111/bcpt.12345F Copy DOI

Shu MQ, Song 2Y, Jing T, Zhang Q, Song YM, Zhang Y, Yang CM, Zhang H, Yin YH, Liu D, Hao YM, Liu F, Zheng Q, Xiao JF, Li XT, Fu H,
ChenY, She BR

Background: In addition to the standard therapy, mildronate and levocarnitine are the potential treatments for patients with
ischemic heart disease (IHD). In this study, we aim to compare the efficacy and safety of these drugs. Methods: In this study, a
parallel, randomized, double-blind, non-inferiority trial was conducted using patients aged 35 years to 85 years with a
confirmed diagnosis of IHD according to the American College of Physicians. Between Aug, 2007, and Sept. 2011, patients at 8
Chinese centers were randomly allocated by a computer-generated randomization sequence to receive either intravenously
guttae (iv gtt) of 0.1 mg per kg mildronate or levocarnitine for 10 days. Both patients and investigators were masked to study
the treatment. The primary outcome indicated that there was a change in ventricular wall motion score index(VMI)from the
baseline. Analyses were done by per protocol population and intention-to-treat. This trial is approved by the State Food and
Drug Administration (NO. 2004L01635). Results: Two hundred thirty-one patients were randomly assigned, among of which,
115 patients were allocated to receive mildronate and 116 patients to receive levocarnitine. At day 10, reduction in VMI from
baseline occurred in mildronate (1.30 +/- 0.44 to 1.28 +/- 0.43, P = 0.4035) and levocarnitine (1.33 +/- 0.43 to 1.25 +/-0.37,P =
0.0005). Other parameters had also been improved, i.e. left ventricular ejection fraction (LVEF) in mildronate (from 58.78 +/-
11.82 to 60.46 +/- 12.08, P = 0.0254) and levocarnitine (from 60.28 +/- 11.46 to 61.56 +/- 10.89, P = 0.1084), left ventricular
end-diastolic diameter (LVD) in mildronate (from 49.37 +/- 9.32 to 49.31 +/- 9.54, P = 0.9370) and levocarnitine (from 48.76 +/-
8.86t0 47.74 +/- 7.52, P = 0.0845), left ventricular fraction shortening (FS) in mildronate (from 32.61 +/- 8.67 to 33.34 +/- 9.00,
P =0.2170) and levocarnitine (from 32.83 +/- 7.77 to 33.88 +/- 8.10, P = 0.0201), stroke Volume (SV) in mildronate (from 73.68
+/-23.02 to 75.19 +/- 24.62, P = 0.2085) and levocarnitine (from 71.27 +/- 20.26 to 71.95 +/- 18.71, P = 0.6264) and cardiac
output (CO) in mildronate (from 5054.55 +/- 1689.95 to 5109.59 +/- 1682.65, P = 0.3233) and levocarnitine (from 4990.71 +/-
1694.15 to 4884.72 +/- 1652.86, P = 0.5197). Incidence of adverse events were similar in the mildronate (7.83%; n = 9) and
levocarnitine (11.21%, n = 13). Conclusions: Intravenously guttae of mildronate are non-inferior to levocarnitine. Our findings
lend support to the use of mildronate for IHD.

BbiBoAbl. BHYyTpBeHHOE BBeAeHUe MUngpoHaTa He yCcTyrnaeT fieBOKapHUTUHY MO
achhekTMBHOCTU. Hawum pe3ynksraTbl NOATBEPXAAOT BO3MOXHOCTb UCMOMb30BaHUe
mungpoHara npu UBC.



Cochrane Central Register of Controlled Trials

Mildronate - Efficacy And Safety Of Treatment For Chronic Coronary
Heart Disease (Stable Angina) | - MILSS |

Http://www.who.int/trialsearch/trial2.aspx? Trialid=euctr2007-005179-32-lv, 2008 | added to CENTRAL: 31 March 2019 | 2019 Issue

INTERVENTION: Trade Name: Mildronate® Pharmaceutical Form: Capsule* INN or Proposed INN: meldonium CAS Number:
76144815 Other descriptive name: mildronate; MET-88; meldonium; dihydrate; 3-(2,2,2-trimethylhydrazinium)-propionate
dihidrate Concentration unit: mg milligram(s) Concentration type: equal Concentration number: 500- Pharmaceutical form of the
placebo: Capsule* Route of administration of the placebo: Oral use Product Name: Mildronate Pharmaceutical Form: Capsule*
INN or Proposed INN: meldonium CAS Number: 76144815 Other descriptive name: mildronate; MET-88; meldonium; dihydrate;
3-(2,2,2-trimethylhydrazinium)-propionate dihidrate Concentration unit: mg milligram(s) Concentration type: equal Concentration
number: 150- Product Name: Mildronate Pharmaceutical Form: Capsule™® INN or Proposed INN: meldonium CAS Number:
76144815 Other descriptive name: mildronate; MET-88; meldonium; dihydrate; 3-(2,2,2-trimethylhydrazinium)-propionate
dihidrate Concentration unit: mg milligram(s) Concentration type: equal Concentration number: 50-

CONDITION: Chronic coronary heart disease (stable angina)

PRIMARY OUTCOME: Main Objective: To asses the efficacy and safety of various doses of Mildronate in combination with
standard therapy for the exercise tolerance of patients with stable angina pectoris. Primary end point(s): The change in exercise
time in bicycle ergometry from baseline after 12 weeks treatment with Mildronate or placebo (at through drug concentrations) in
comparison with the baseline data. Secondary Objective: To assess the efficacy of different various doses of Mildronate upon the
symptoms of coronary heart disease, using the indices of physical exercise of patients with stable angina pectoris.

INCLUSION CRITERIA: Written informed consent; Age over 18 years; At least 3 months history prior to the study of stable effort
angina lI-1ll functional class according to classification of CCS verified either by: - previous myocardial infarction or - coronary
angiography, or - precutaneous coronary angioplastics, or - caronary artery by-pass surgery, or - exercise test with typical findings
of myocardial ischemia; Myocardial ischemia with ST-changes (horizontal or down sloping ST-depression >/=1mm) as the limiting
factor of exercise in bicycle ergometry at least on visits 3 and 4; Willingness to comply with the standart antianginal therapy after
visit 1. Are the trial subjects under 18? no Number of subjects for this age range: F.1.2 Adults (18-64 years) F.1.2.1 Number of
subjects for this age range F.1.3 Elderly (>=65 years) yes F.1.3.1 Number of subjects for this age range.



Meldonium was added to the World Anti-Doping Agency (WADA) list of banned
substances effective 1 January 2016 because of evidence of its use by athletes with
the intention of enhancing performance.

Meldonium - Wikipedia

https://en.wikipedia.org » wiki > Meldonium

2016 Prohibited List

Summary of Major Modifications and Explanatory Notes

SUBSTANCES AND METHODS PROHIBITED AT ALL TIMES (IN- AND OUT-OF-
COMPETITION)

PROHIBITED SUBSTANCES

S2: Peptide hormones, Growth Factors, Related Substances and Mimetics
e Leuprorelin replaced triptorelin as a more universal example of a chorionic
gonadotrophin and luteinizing hormone-releasing factor.

S4. Hormone and Metabolic Modulators
e Insulin-mimetics were added to the List to include all insulin-receptor
agonists.

e Meldonium (Mildronate) was added because of evidence of its use by athletes
with the intention of enhancing performance.
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Meldonium is a cytoprotective substance, which is used to prevent death of ischemic
cells, and not to increase performance of normal cells. The mechanism of action of
meldonium is based on limitation of carnitine biosynthesis, which leads to deceleration of
fatty acid oxidation and activation of glycolysis. Unlike carnitine, meldonium doesn't cause
increase of muscle mass and physical properties. Meldonium decreases cellular damage
from ischemia by reducing accumulation of detergent substances (acylcarnitine and acyl-
coenzyme A) in the mitochondria. It means that meldonium reduces the ability of an
organism to use fatty acids as its energy source. This is important in the treatment of
pathologies associated with heart muscle ischemia (stenocardia, heart failure), because in
these cases the heart is not getting enough oxygen and nutrients. Consequently,
meldonium is a cytoprotective substance, which is used to prevent death of ischemic
cells, and not to increase performance of normal cells.

This means that meldonium cannot improve athletic performance, but it can
stop tissue damage in the case of ischemia. That is why this therapeutic drug
is not a doping agent.



A dhekTnBeH nm menbaoHuu (MmmnapoHart) npu UBC?

— BO3MOXHO, HO HaAEXHbIX JoKa3aTesibCTB 3TOro HeT. o
KOCBEHHbIM Npu3HaKam (CpaBHEHME ¢ nriauebo-npenaparamu)
Takxke ansaetcs nnauebo.

ABnsieTcA N menbAOHUN (MUNAOPOHAT) AONMUHIOM,
NOBbILWAKLLMUM MbILLEYHY NPOU3BOANTENBHOCTb?

— HET, HE ABJTIAETCH



