ocypapcTBeHHana obpasoBaTe/ibHaA OpraHu3auma Bbicllero npodeccnMoHaibHOro ob6pasoBaHuA
«/JOHeL K1 HALWMOHA/IbHbIN MeAULUHCKUN yHUBEPCUTET UM. M. FTOpbKOro»

KAPANOTOKCHNYHHOCTb BO PTU3SUATPUMN:
COBPEMEHHOE COCTOAHUE MNMPOB/IEMbI

Bpau-¢ptusuarp FMTA r. Makeesku M3 AHP
Kykypuka A.B.

«AKTYya/IbHble BOMPOCbI KAPAMO0TUM»
[loHeLK, 10 AeKabpsA 2021r.



KapAWOTOKCMYHOCTb B NpakTUKe ¢TU3MaTpa

Cneunduyeckoe BbibpocC B KpOBOTOK BbICOKMIM PUCK /1€FOYHO-

nepcucTupytouee NPOBOCMA/INTE/IbHBIX UUTOKMHOB CePAEYHON KOMOPOUAHOCTU
BOCMa/IeHUE /IerO4YHOM TKaHM

KapAaMOTOKCUYHOCTb — pe/Koe, HO FPO3HOE AB/IEHME B CTPYKTYPE HEXKEe/NaTe/IbHbIX MO6O0YHbIX peakuumii (HIMP) npu
/le4eHun 60/1bHbIX TyOEpKY/1€30M C MHOXKECTBEHHOM U LUIMPOKOM /IeKapCTBEHHOM ycTonunBocTbio (MAY/LU/Y TB).
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UHTepBan QT

oTObpaxkaeT A4/MTeNbHOCTb
pe3y/bTUpYoLLEen NOTEHLMA/I0B
AEeNCTBUA KapANOMUOLUTOB U
XapaKTepu3yeT 3/1eKTPUYECKYHO
CUCTO/Y KeNyAO4KOB Ccepaua.



CuHapOMm ya/IMHEeHHOro nHitepsasa QT
(cynQr):

* yA/nvHeHue nHTepsaaa QT Ha
CTaHaapTHOM JKT;

* aByxdasHble, 3a3ybpeHHble 3ybubl T,
anbTepHauuA 3ybua T B NOIAPHOCTH
WAU B aMIINTYAE;

*  MPUCTYNbl NOTEPU CO3HAHUA UN
CUHKOTNE;

* pa3BuTue haTa/ibHbIX Ke/MyA04KOBbIX PUBPUNALMA XKeNY0HKOB
apuTMuiA, B T.4. mo/mmopHoit | B LLn i
ey 04KOBOM TaxmKkapaumn (AKT) A A ~LAL
TUNa «nupyaT» - torsade de pointes
(TdP);

* BHe3anHasA cepgeyHasd cmepTb (BCQ).

Torsade de pointes

El-Sherif N, Turitto G, Boutjdir M. Acquired long QT syndrome and torsade de pointes. Pacing Clin Electrophysiol.2018;41(4):414-421.



dakTopbl pucKa passutua CYU QT:

60/1bHble CTapLUMX BO3PACTHbIX rpynm (260 s1eT);
KEHCKUM Mo,

/IMYHDBIV U/IM CeMEeNiHbI aHamMHe3 (BPOXKAEeHHbIN
CYW QT, reHHbI nommopodursm)
COMYTCTBYIOLWWAA KapANOA0rnyeckas naToNorus;
ANCOYHKLMA NMOYEK U MeYeHu;

HapyLLeHWe 31eKTPOo/IMTHOro basaHca
(runokasbuueMus, rMnoMarHmeMus,
rMNoKaMemus);

npumeHexue >1/1C, yseanvmsarowinx QT nam
3aMeaNArLWLMNX CEPAEYHbIN PUTM,
KOHKYPUPYIOLLMX Ha NyTAX MeTaboam3ama u
M3MEHSAIOLLMX KOHLeHTpauum Apyr Apyra (B T.4.
npuMeHeHue Hecko/bkux MTM, yaauHarowmx QT)

@ Earapean Heart Jcenst (15} 36, 1793-2967 ESC GUIDELINES

2015 ESC Guidelines for the management

of patients with ventricular arrhythmias

and the prevention of sudden cardiac death

The Task Force for the Management of Patients with Ventricular

Arrhythmias and the Prevention of Sudden Cardiac Death of the
European Society of Cardiology (ESC)

Endorsed by: Association for European Paediatric and Congenital
Cardiology (AEPC)

Journal of the American College of Cardiology

b

Predicting the Unpredictable: Drug-Induced QT

Prolongation and Torsades de Pointes




AnnTtensHocTb MHTepBasa QT B HOpme KoppeaupyeTt ¢ YCC, uyTto obycnaBamnsaer
HeOH6XO0AMMOCTb ero KOppeKLUn

KoppuruposaHHbiii uHTepBaa QT (QTc¢):

QreF Male Femalewa) Action needed
i Bazett; Normal <430 ms <450 ms If feasible, supplement with manual
° 11 QT-I reading®
Fredenc'a’ QTF — 3— Borderline 430450 ms  450-470 Suppiement with manual reading*
* Framingham; RR ms
Prolonged >450 ms >470 ms Supplement with manual reading*
i H OdgeS. Increase of 60 ms from Do more frequent ECG monitoring
baseline Do electrolyte testing
Dangerous 500 ms Discontinue Bdq, Dim and all QT prolonging

drugs

*B pamKkax BHegpeHus HOBbIX /1IC U KOPOTKUX PEXUMOB XumMmmnoTepanumn M/TY/[LLTY
TB pekomeHayeTca dopmyna Fredericia (QTcF)

*Guidance on requirements for QTc measurement in ECG monitoring when introducing new drugs and shorter regimens for the treatment of Drug-
resistant Tuberculosis. USAID/Challenge TB, 2017
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YanmHenue QTc Ha ¢poHe ieueHna MAY/LUANY Tb:

[poTnBOTYOEpPKYy/AE3HbIE

[TepenpoduimpoBaHHblie /1C
penpod P npenapatsl (MTM)

dTOpxUHO/IOHLI (Q):

ANapuUaxXmHO/I0H

* JleBodnokcauyuH (Lfx)

*  Mokcudaokcaumt (Mfx) BegaksuimH (Bdq)
HuTtpomugasonoi:

/IMnodubHbI pPUMUHOPEHA3UH

(MpoTMBO/IENPO3HbIV NpenaparT)
* AenamaHag (DIm)

KnogasumuH (Cfz) * TMpetomanug, (Pa)




PTOPXMUHO/IOHBI

*  WCMO/Ib3YHOTCA ANA 1e4eHnA TybepKy/ie3a C 90-X rog,0B

Ofx (1982) * CYM QTc - rpynnoBoe CBOMCTBO PTOPXUHONOHOB®
Lfx (1987)
Mfx (1990) * O/IOKMPYIOT MOTEHLMAN-YPAB/AAEMble Ka/IMeBble KaHa/lbl

(KK), 0cO6eHHO «BbICTPbIM» KOMMOHEHT 334eP*KaHHOrO
BbINPAMMUTE/IBHOrO TOKa KaamA (1Kr), akcnpeccupyembii
reHom human ether-a-go-go-related (HERG)**

*Ball P. Quinolone induced QT interval prolongation: a not unexpected class effect. J. Antimicrob. Chemother., 2000, 45:557-559.
**Kang J.et al. Interactions of a series of fluoroquinolone antibacterial drugs with the human cardiac K+ channel HERG. Mol. Pharmacol., 2001, 59:122-126.



AKTUBHOCTb Q B OTHOLWEHUU IKr-kaHa/0B pa3/nyHa:

Mfx B 60/bLLEN Mepe BAnAET
Ha ya/avHeHue uHtepsana QTc,
yem Lfx;

Lfx, Cfx, Ofx uHrmbupytot
HERG npu KOHUeHTpaumax,
HaMHOrO MpeBbILAaoLWMX
TepaneBTUYeCKUE,;

KapAMOTOKCUYECKUIA
NOoTEeHUMan — 40303aBUCMMBbIN
noKasare/b

) Sfx Mfx Gfx Lfx Cfx Ofx

Ltmary (vowce. Pharosrwgires

Effects of the Fluoroquinolones Moxifloxacin
and Levofloxacin on the QT Subintervals:
Sex Differences in Ventricular Repolarization

Jorg Taubel, MD, FFPM ', Krishna Prasad, MD, FRCP’, Giuseppe Rosano, MD, PhD,
FESC, FHFA'' Georg Ferber, PhD', Helen Wibberley, MBBS',

Samuel Thomas Cole, BM, BS', Leen Van Langenhoven, PhD', Sara Fernandes, PhD',
Dilshat Djumanov, PhD', and Atsushi Sugiyama, MD, PhD*

Moxifloxacin-induced QT interval prolongation and
torsades de pointes: a narrative review

Mobharmmad ismad 88




Cfz (1954)

KnodasmmuH

M3Ha4a/1IbHO pa3pabaTbiBanca A/11 edeHna TybepKyaesa
(A mMTenbHOe BpeMsi He NPUMEHS/ICA BBUAY
Heb/1aronpuaTHOro npoduia 6€30MacHOCTH)

LLIMPOKO UCMO/1b3YEeTCA A/1A /Ie4eHUA Aenpbl ¢ 1962 roga
AB/NAETCA MOLLHbIM MHTMOUTOPOM Nepesayn CUrHazioB no
KK HERG, npakTnyecku no/sHoe nogas/ieHUE KOTOPbIX

MPOUCXOAUT Npu cybTepaneBTUYECKMX KOHLLEHTPaLmaAx™®

MMeeT NOTEHLMA/IbHO HeD/1TaronpuUATHYHO
NMPOTPOMOOTUYECKYHO aKTUBHOCTB**

*Li S. et al. Complexation of clofazimine by macrocyclic cucurbit reduced its cardiotoxicity without affecting the antimycobacterial efficacy. Org. Biomol.

Chem, 2016,14(31):7563-7569.

**Anderson R. et.al. Clofazimine, but Not Isoniazid or Rifampicin, Augments Platelet Activation in vitro. Front. Pharmacol., 2018, vol. 9, p. 1335.
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Moenne, P

Lepr Rev (1995) 66, 63-68

e onucaH cayyam anmnsogoB TdP y 66-1eTHero 60/1bHOro,
KOTOPbIN 1€4MACA OT peLnaAUBUPYIOLLLEN Y3/10BaTOM
Nernpo3HOM spuTemMbl 300 Mr Cfz B CyTKY;

Clofazimine induced cardiotoxicity—a case
report

SHURIJEEL H. CHOUDHRI,* LOUISE HARRIS,¥

JAGDISH W. BUTANY] & JAY S. KEYSTONES§
* I-IpOTpO'VI60TML‘Iec'l-(aF| dKTUBHOCTb sz MOXET *Division of Infectious Disease, Department of Medicine, Health
Sciences Centre, Winnipeg, Manitoba, Canada, t Division of Cardiology,
M peﬂlpacnona raTtb K paBBMTM O OKK/IFO3UN M MKPOCOCYAOB; Duparlmt'n/[o/ Mcdic,z)ns. 1Dcpzmmenl of Pathology, a)ul§’1'rupi?cll
v V) Disease Unit, Department of Medicine, The Toronto Hospital
yCyry6/1sa yxe CyLeCTBYHOLLMIA BbICOKUI PUCK Pa3BUTHA s Oar L

CC 3ab0s1eBaHUM y 60/1bHbIX TybEepKye3om;

3@ mm—mmrr ...

e  OTMeYyaeTcd 3aBUCUMOCTb MOOOYHbIX 3¢¢eKTOB Dose-related adverse events in South African patients
prescribed clofazimine for drug-resistant tuberculosis
Cfzor AO3bl Npernaparta n MaccCbl T€/1a.




Bdq (2012)

beaakBu/iuH

op06peH FDA B KOoHLe 2012 roaga aaa nedenna M/TY[/WWAY Tb
natoreHes yaamHeHua QTc cBA3aH ¢ UHrmbmposaHmem KK HERG

no gaHHbim BO3, 6onee yem y aByx Tpeten 6ONbHbIX HE
Habntopaetcsa yanmHeHmne QTc Ha poHe nevyeHmna Bdg. NMpumepHo y
20% nauuneHTOB 3apeructpuposaH QTcF ao 480 mc, y 5,1% — ao 500
mc, y 4,7% > 500 mc*

HWU B O4HOM MUCC/1eA,0BaHMM He Habtoaan0cb anmM30408 TdP, xoTA
0AHa cMepTb bbl/1a Bbi3BaHA MHGAPKTOM MMOKapAa.

*Review of available evidence on the use of bedaquiline for the treatment of multidrug-resistant tuberculosis: Data analysis report Prepared for: The

World Health Organization, 2017.



MoHuTOopUHr ¢asbl Il KAMHMYECKUX

ucnbiTaHum Bdq

* cpeaHee yainHeHue QTcF Ha 15,4
MC B Te4YeHue rnepsblX 24 Heae /b
/ieyeHunA

* 1nauueHT — QTcF 2500 M,

* 9 nauyueHToB (3,9%) -
OogHOMOMeHTHoOe yBeninyeHue QTck
260 MC.

AanbHenwImne ncc1eg0BaHUA

* 1303 60nbHbIX

* 13,2% 60/1bHbIX — QTCF 2500 MmC,

* 0,9%— OTMEeHa npu npu4nHe
ya/mHenuna QTck

Infect Dis Ther (2013) 2:123-144
DOI 10.1007/s40121-013-0009-3

REVIEW

A Review of the Evidence for Using Bedaquiline
(TMC207) to Treat Multi-Drug Resistant Tuberculosis

Gregory ). Fox - Dick Menzies

Cardiac safety of bedaquiline:
a systematic and critical analysis of the
evidence

Emanuele Pontali’, Giovanni Sotgiu ®2, Simon Tiberi®“, Lia D'Ambrosio®®,
Rosella Centis® and Giovanni B. Migliori ©°




DIm (2014)
Pa (2020)

Hutpoumungaso/ibl

HOBbIM K/1AaCC NPOTUBOTYHEPKY/1€3HbIX NPENapaToB

DIm meTtabosmsnpyetca anbbymMMHOM Na1a3mbl, MEXAHU3M

yaamHeHuA QTc cBA3aH ¢ BavAHMEM meTaboamnta DM-6705
Ha kneTkn HEK-293 1 CHO-K1, KoTOpble akcnpeccnpyroT KK
HERG*

MEeXaHW3M YA/IMHEHMA Pa M3y4yeH HeA40CTaTOUHO,
MPUMEHAETCA B CXeme ¢ 6e4aKBU/IMHOM U /IMHE30/IUAOM
(BPaL), noaTomy cyLecTByeT BbICOKUM PUCK YA/IMHEHUS
QTc **

*Lewis M. J., Sloan D. J. The role of delamanidin the treatment of drug-resistant tuberculosis. Therap. Clin. Risk Management, 2015, vol. 11, pp. 779-791
**FDA Briefing Document. Pretomanid Tablet, 200 mg. Meeting of the Antimicrobial Drugs Advisory Committee (AMDAC). 2019.



Cxembl ¢ DIm+Bdq

* opgHoBpeMeHHoe npumMmeHeHue Bdqu DIm c Qu Cfz

*  MWHMMaA/ZIbHOE KO/IMYEeCNBO C/1y4aes ya/mHeHunAa QTc

e EndTB - yg0BaeTBOpUTE/NbHBIN KapANOA0rMiYeCcKuin Nnpodu/b

* uccnegosanue Il pasol ACTG 5343 DELIBERATE — ymepeHHoOe, He 60/1ee 4eM COBOKYMHOe
B/AuAHMe Ha QTc y naymeHTos ¢ MAY/LLUANY Tb

THE LANCET

(.:"'/‘“;m aarin
@ EUROPEAN RESPIRATORY juurnal QT effects of bedaquiline, delamanid, or both in patients with rifampicin.

resistant tuberculosis: a phase 2, open-label, randomised, controlled trial

Hptly £ Cooley, 8D & farsmn | Bpwerrnrmns, MO Prameesrs Tomadie, MBECS  (avirs Worws, MM

Wty fgtnee MO Naman son Zomote-Satlogrrame, MY ot @ S Al Aot Uom Sacmme, y
Early View -

Puldihes Tefrruary 12,2010 DO tanpre/ Dul g/ S0 J0LSIATS IMMS2NMTTO S

QT prolongation and cardiac toxicity of new @ .’
tuberculosis drugs in Europe: A Tuberculosis
Network European Trialsgroup (TBnret) study )
Safety and efficacy of exposure to

- o et o bR A S P bedaquiline—delamanid in multidrug-
resistant tuberculosis: a case series from
France and Latvia

A& mn Vst




Cxembl ¢ Pa

Pa+Mfx He oka3sbiBaeT
CYLLLeCTBEHHOr O B/IMAHMA Ha
nHtepsan QTc

CXeMmbl /iedeHuA ¢ Bdq
NMpOAEMOHCTPUPOBA/IU
6aaronpuATHBIV NpOodUb
cepaevHor be3onacHOCTU: He
BbIAB/IEHO HW OAHOrO C/1y4asn
yBennyeHmna QTcF > 500 mc uam
OTMeHbI NPenapaToB MO NPUYUHE
KapAMOTOKCUYHOCTU

Orgngt Morscnpe

Phase | Study of the Effects of the
Tuberculosis Treatment Pretomanid,
Alone and in Combination With
Moxifloxacin, on the QTc Interval

in Healthy Volunteers

Mengchun LI', George A. Saviolakis®, Wael El-Amin®, Mamodikoe K. Makhene’,
Blaire Osborn’, Jerry Nedelman', Tian J. Yang', and Daniel Everict’

suic, Jiimcrotin dgur

Long-Term Effects on QT Prolongation of Pretomanid
Alone and in Combinations Iin Patients with Tuberculosis

Hanpin L1®, David M. Salinger®, Danel Evertt”, Mengehun LY, Angeio Del Pangs”, Can Mencel”
Jerry R Nedeiman?

Bedaquiline, moxifloxacin, pretomanid, and pyrazinamide
during the first 8 weeks of treatment of patients with
drug-susceptible or drug-resistant pulmonary tuberculosis:

a multicentre, open-label, partially randomised, phase 2b trial




HoBble pexumbl xummoTepanum TybepKysesa cogepKaTt HeCKO/IbKO
npenaparos, ya/uHsaowmx QTcF

Followed threughout 24 manths
R P e e
Nix-TB Trial Design Nix = SIMPLICITE
3 : ) B-Pa-M-Z Regimen
s e ryibecticn with either estenivey drug- <
Drug-Sensitive
TB Participants H-R-Z-E Regimen  iowa
Follow up for refogne tree
Cure ower 24 montiv
150
B-Pa-M-Z Regimen
Drug-Resistant -
TB Participants®
MDR-TH I b g
11 Beteyatine 200 g s Bwesis, Woen 100y | v Horg | iyl 2500 mg

Wisriandd | A e | Ipyranenide | § sravbed

- endTB

it
Trial regimens 2 3 4 5 6
Bedaquiline flo Be Be
+ Delarnanid De De De ?
or Non-respensive Clofazimine C C C §
Muitidrug-Resistant Linezotid 1] 1] U U g
TB Participants Fluoroquinclone Mo Le Le Le Mo
Pyrazinamide 2 Z z z Zz
Duration (months} 9 9 9 ] Q 18-24
*Stendard of Care {SOC) control, composed according to WHO guadelines, induding the possibie use of
SASS Rl 3 morthn F aout e CuR e peartve betenen et 1 aad waed J4 remme e e Miqmllmnd Defamanid

Px prusornand 30a » 200 vy 23k
B hndaquiiw duie o« 190 g o 8 vwakcs, than V00 vy & Y meeka



HoBbie pexumbl xummnotepanum M/Y[WLNY Tb

(AHP)

BapuaHTbl 6a30BbIX Cxem | KommeHTapuu

1. lpy cOXpaHeHHOM YyBCTBUTE/NBHOCTU K Q

 Lfx(Mfx) -Bdg-Lzd-Cfz ) basosan cxema .
777/14/114 — MNPV U3HAYa/IbHOM OTCYTCTBUM Y 60/1bHOrO Npo6/1em C BHyTpUcepAeHHOM
o NMPOBOAMUMOCTBIO U HU3KMM PUCKOM BbIHYXAEHHOM A0CPOYHOM OTMeHbl Bdq us-3a
- ~—Lf2(,(MB),,'EQQ’LZd'CS yAvHeHUA niTepsasa QT B ero codeTaHumn o GTOPXMHO/IOHAMU,

o - Ba3oBasa cxema

CLfx(Mfx)-Cs-Lzd<Cfz) Mpu HaM4MK y 60/1bHOTO MPOB/IEM C BHYTPUCEPAEHHOM MPOBOAUMOCTBIO U
o - BbICOKMM PMCKOM BbIHYX/E€HHOW A0CPOYHOM OTMeHbl Bdq n3-3a ygmHeHua
nHtepsasa QT B ero coyeTaHum Co TOPXMHOI0HAMM

2. [pY HA/MYUK NOATBEPKAEHHOM YCTOMUMBOCTU K 060um Q (Mfx u Lfx)

d qulzd /CfZDCS + basoBaA cxema
LZd—\szzs lem MNpv M3Ha4a/IbHOM OTCYTCTBMM Yy 60/1bHOrO NpOo6/1eM C BHYTPUCEPAEUHOM
NPOBOAMMOCTbBIO M HU3KMM PUCKOM BbIHYKAEHHOM A0CPOYHOM OTMeHbI Bdq 13-3a
LZdKCfZIS yA/MHeHUA uHTepsana QT)
\Dlm)_zd‘\sz;)Cs - (Am/l\/l pm) + BasosaAa cxema
LZdKCfZIS MpY M3Ha4a/IbHOM MPUCYTCTBUKU Yy 6O/IBHOrO NPo6/1eM C BHYTPUCEPAEYHOM

MPOBOAUMOCTbIO M BbICOKMM PUCKOM BbIHYX/AEHHOM 40CPOYHOM OTMeHbI Bdq

*USMEHEHMA B YHUOULIMPOBAHHbIN KAMHUYECKUI MPOTOKO/1 MEAMUMHCKOM MOMOLM «TYBEPKY/IE3», YyTBEpKAEeHHbIN npukazom MuHUCTEpCTBa 34paBooXpaHerHus [oHelKo HapoaHoi
Pecny6/1MKku OT 13 HOABPA 2016 roga N2 1191, yTB. NpMKasom MUHUCTEPCTBA 34paBoOOXpaHeHmA [oHeukon HapoaHoi Pecnybamku oT 24 mapTta 2020 roga N2 571



KombuHaumu npenapatos, ygavHaowmx nHtepsan QTc,
NpeApacno/0XKeHbl K HeXXenaTe/IbHbIM AB/IEHUAM, CBA3AHHbIM HE TO/IbKO C
/1C, HO 1 C UMerLLUMUCA GaKTOPaMU pUCKa y 60/IbHBbIX.

MOHUTOPUHT:

* OLEHKa AaHHbIX UCXOAHOM DK, ANHAMUYECKMA MOHUTOPUHT BO BPeMS
/lIe4eHuns;

* onpegesnieHne KOHUeHTpaLun CbIBOPOTOYHOIO KanuAa, MarHus,
MOHM3MPOBAHHOIO Ka/bLMA, anbbymuHa (41a DIm) n Koppekuus
MoKasaTe/ien B C/ly4ae OTK/I0HEHUA OT HOPMa/IbHbIX 3HAYEHUN;

* QIcF 2450 mc y myXX4unH 2470 MC Y *KEeHLMH NAnM OAHOMOMEHTHOE
yBennyeHne nHTepBana Ha > 60 mc ot 6a3oBoro 3HavyeHua (AQTc) —
KOHTPO/1b 9N1EKTPONUTHOrO HanaHca n 6onee 4acTblt MOHUTOPUHT IKT;

* QITcF 2500 mc — oTmeHa npenaparTa.



o4

CoOTHOLLIEeHME PUCKOB M MO/1b3bl MOKa3biBaeT, YTO HOBbIe [1TI1 AB/AKOTCA
K/HOYEBbIMM B CXeMax XxummnoTtepanum M/TY/LUAY Tb. 3agadamu nocaeayrowmx
MCC/IeA0BAHUM MOTYT CTaTb BblAB/IEHWE B/IUAHUA YA/ IMHEHUA MHTepBaaa QTc Ha

ncxogbl iev4eHmna y 60/1bHbix M/TY/LU/TY T 1 onpeaeneHre 4acToTbl pa3BUTUA
YrpOXatoLWmX }XU3HU HApYLLUEHWn pUTMaA.

BeKTOp pelueHna npobs1embl KapAUMOTOKCUMYHOCTHU, CBA3AHHOM C yA/IMHEHUEM
nHtepsasna QTc Baieacteme anchdyHkuymmn KK HERG, goaxkeH 6bITb HanpaB/ieH Ha
pa3paboTKy HOBbIX MPOTUBOTYHEPKY/1€3HbIX NPpenapaToB C y4,0B/1€TBOPUTE/IbHbIM
npoduaem 6€30nacHOCTH.



B/IATOAAPIO 3A BHUMAHUE



