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Executive Summary — English

Ministry of Health of the Russian Federation approved 802 new clinical trials of all types, including
local and bioequivalence studies during 2015. This represents 7% increase over 2014.

The main contribution into the total number of studies in 2015 was made by multinational multi-
center clinical trials (MMCT), the number of these studies is 310 and it is 5% more than in 2014.
The number of bioequivalence studies (BE) increased from 267 studies in 2014 to 292 in 2015, a
9% increase from last year’s figure. The number of local clinical trials (LCT) slightly increased
from 188 in 2014 to 200 in 2015.

Clinical trials in Russia in 2015 were sponsored by companies from 40 countries. The maximum
number of trials (337) were initiated by Russian sponsors. American sponsors with 117 new
studies took the runner-up place; they are followed by Indian sponsors with 62 new trials, Swiss
sponsors with 53 trials, German sponsors with 30 studies, then UK sponsors with 26 studies and
French sponsors with 23 studies. The group of leaders is concluded by Belgian sponsors having
16 new studies.

The number of subjects planned to be enrolled in Phase I-1V trials launched in 2015 was 51,338,
12% less than 2014 figure, when 58,707 patients were planned to be enrolled.

Novartis is on the top of the heap in 2015 by sponsoring 22 new studies. It is followed by
Merck&Co. sponsoring 20 new studies, then Roche having 18 new trials and Janssen with 17 new
studies. Top five is concluded by Bristol-Myers Squibb having 13 new trials in 2015.

Top five domestic pharmaceutical manufacturers by the number of new studies in 2015 is headed
by Biocad, having 12 new trials. It is followed by Valenta with seven new studies and Microgen
with six new studies. Top five is concluded by Akrikhin and Pharmasyntez each having five new
studies and differentiating in the number of patients.

The top five Russian study sites were: Sechenov First Moscow State Medical University (95
studies), Pavlov First St.Petersburg State Medical University (91 studies), Russian Scientific
Oncology Center n/a N.N.Blokhin (74 studies), Kazan State Medical University (61 studies),
Yaroslavl Clinical Hospital No. 3 (51 studies).

The top five CRO’s in 2015 were: Quintiles with 29 new studies, PPD Development
(16 new studies), PRA withl5 new studies, Parexel (11 studies) and PSI which
initiated 7 new studies in 2015.

77% of new studies in 2015 were initiated in eight leading therapeutic areas: the largest number
of studies was initiated in Oncology (109); it is followed by Pulmonology (71 studies), Infectious
and parasitic diseases (45 studies), Musculoskeletal diseases (43 studies), Neurology and
Endocrinology (34 studies each); Gastroenterology (27 studies) and Urology (23 studies).

The Center for Drug Evaluation and Research (CDER) of the FDA approved 123 new drugs
during 2015, and 50 of them were (or are being) studied in clinical trials conducted in Russia.

During 2015, the Committee for Medicinal Products for Human Use (CHMP) of the European
Medicine Agency (EMA) gave positive recommendations on 113 new drug applications®. 71 of the
drugs which received positive opinions were (or are being) tested in clinical trials in Russia.

Roszdravnadzor conducted 101 inspections during 2015. Violations of good clinical practice were
found in 34 institutions.

! Positive opinions on new generic and hybrid medicines are not included
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Executive Summary — Russian

B 2015 rogy MunuctepctBoM 3gpaBooxpaHeHus Poccuiickon denepaumm 6bino BbigaHo 802
paspeLleHns Ha Bce BMAbl KNUHMYecknx nccnegoanun (KN), yto Ha 7% 6Gonblue, Yyem 3a 2014
rod.

[pn 3TOM KOSIMYECTBO HOBLIX MEXOyHapoaHbIX MHoroueHTpoBblix KW coctaBuno 310
nccnegoBaHWi, 4To Ha 5% 6Gonblwe NO CpaBHEHMIO C npownbiM  rogom. KonmyecTtso
nccnegoBaHnn GUOIKBMBANEHTHOCTM, MHULMMPOBaHHbLIX B 2015 rogy, yBenuumnocb Ha 9% no
cpaBHeHnto ¢ 2014 rogom u coctaBuno 292 npotuB 267. KonmyectBo nokanbHbix KU,
NPOBOOUMbIX Ha Tepputopun Poccun OTeYeCTBEHHbLIMU M MHOCTPAHHbLIMKM  CMIOHCOPaMMU,
He3HauuMTenbHO yBenMuUNocb Mo cpasBHeHuto ¢ 2014 rogom u coctaBuno 200 mccnegoBaHWUin
npoTtue 188.

CnoHcopamun KW, paspelueHHbIX k npoBeaeHntio B Poccun B 2015 rogy, BbICTYNUAM KOMMNAHUM U3
40 cTpaH. Ha nepBoe mMecTo BbIWM poccurckme npoussogutenu ¢ 337 KW, 3a HUMKM mnayt
aMepuKaHCKne CnoHcopbl ¢ 117 HoBbIMU UccregoBaHusamu, NHana ¢ 62 nccnegoBaHusiMK, 3aTtem
LWsenuapusa ¢ 53 HoBbiMu KA, M'epmanna ¢ 30 n BenukobputaHus ¢ 26 HOBbIMW UCCIEA0BaHUSIMN,
3ateM ®PpaHuua ¢ 23 HOBbIMU MCCredoBaHMAMMU. 3amblkaeT rpynny nvgepoB benbrns ¢ 16
HOBbLIMW NUCCIEA0BAHUSAMMU.

B 2015 rogy 661510 HMumMupoBaHo 55 HoBbix KU | casbl, 4To Ha 48% 6Gonblie, yem 3a 2014 roa.
KonnyectBo uccriegoBaHmi |l ¢asbl YMEHbLUMIIOCH MO CPaBHEHMIO C MPOLWMbIM FOAOM W
coctaBuno 81 HoBoe wuccnegoBaHne npotmB 84. KonuyectBo wuccnegoBaHun |ll  dasbl
yBenuymnocsk ¢ 338 go 352 uccnegoBaHun, 4To Ha 4% GonbLue No CPaBHEHWIO C NPOLUSIbIM FOA0M.
Konunyectso uccrniegoBaHun IV gasbl HE3HAYUTENBHO YMEHBLUMIIOCH C 24 00 22 nccnenoBaHui
no cpaBHeHuto ¢ 2014 rogom.

B 2015 rogy nuanpyowme no3numm cpean MHOCTPaHHbIX MPOn3BOaUTENEN MO KONMMYECTBY HOBbIX
nccnegoBaHuM 3aHsna komnaHus Novartis ¢ 22 HoBbIMM uccrnegoBaHusMu. [anee cnegyet
komnaHua Merck & Co. ¢ 20 HoBbiMn KW, 3atem Roche ¢ 18 u Janssen ¢ 17 HoBbIMK
nccrnegosaHnsaMN. 3amblkaeT NATEepKy NuaepoB KomnaHus Bristol-Myers Squibb ¢ 13 HoBbiMu KWL

Matepky nnoepoB MO KOMMYECTBY HOBLIX uMccregoBaHuin, Hadvatblx B 2015 rogy, cpeau
OTEYECTBEHHbIX NPOM3BOAUTENEN BO3rnaBuna komnaHnsa buokad ¢ 12 HOBbIMU UccnegoBaHNAMMU.
[anee crneaytloT koMnaHunM BasieHma (CeMb HOBbIX uccrefnoBaHumn), MukpozeH (LLecTb HOBbIX
nccnegoBaHuin). 3aMblkaloT NATEPKY NMAEPOB KOMMaHuUM AKpuxuH n ®apmacuHme3 C NATbIO
HOBbIMW UCCMEAO0BAHNAMMN KaXXaas, HO C pasHbIM KONIMYECTBOM MaLMEHTOB.

B narepky nepegosukoB 2015 roga Bowwnu criegytolmne ncenenoBaTenbckne LeHTpbl: [lepabil
Mockoeckuti eocydapcmeeHHbIlU MeduyuHcKul yHueepcumem umeHu U.M. CeyeHosa (95 HOBbIX
nccneposanun),  [llepsebili  CaHkm-llemepbypackuli ~ 20cyOapCmeeHHbIlU  MeOUUUHCKUU
yHugepcumem umeHu W.l.lMaenosa (91 HoBoe KW), Pocculickuli oHKosfo2u4yeckuli HayqHbIU
ueHmp umeHu H.H. bnoxuHa (74 KW), KasaHckuli 2ocydapcmeeHHbll  MeOUUUHCKUL
yHusepcumem (61 KW) n KnuHuyeckas 6onbHuya Ne 3 2opoda Spocnaesns (51 Hosoe KN).

B 2015 rogy 77% HOBbIX MccrnegoBaHWA ObINWM UHULMMPOBAHbI B BOCbMW TepaneBTUYECKMX
obnactax. Hanbonbllee KONMYecTBO UCCNeLOBaHUN GbiNo NpoBeAeHO B 06s1aCTM OHKOMOrMKM —
109. B obnactu nynbmoHonoruM 6bino npoBegeHo 71 HoBOe uccriegoBaHue; B obnactu
WH(EKUMOHHBIX W  napasuTapHbix OGonesHen — 45; B obnactu 3aboneBaHuii  OMOPHO-
ABuratenbHoro annapara - 43; B 061actax HEBPOMNOrnn 1 aHAOKpuHonormm — no 34 Hoebix KA; B
obnacTtu racTpoaHTeposiornm — 27 1 B 06:1actu yposiornm — 23 HOBbIX UCCIe40BaHMS.

LleHTp no oueHke n uccnegoBaHuio nekapcTBeHHbIx cpeactB (Center for Drug Evaluation and
Research, CDER) FDA opobpun B 2015 rogy 123 HOBbIX flekapCTBEHHbIX npenapaTos, no 50 u3
koTopbIx B Poccun nposognnuck (unu nposogatcs) KA.

B 2015 rogy KomuteT no nekapctBeHHbIM cpeacTBam AN npumeHeHus y vernoseka (Committee
for Medicinal Products for Human Use, CHMP) EBponenckoro areHTcTBa MO feKapCTBEHHbIM
cpencteam (European Medicine Agency, EMA) pan nonoxutenbHble oT3biBbl Mo 113 HoBOMY
nekapcTBEHHOMY npenapaTy, no 71 n3 Kotopbix NpoBoaunuck (Mnu nposoastcs) KU B Poccun.

O
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Clinical Trials by Type and Manufacturing Country

The Russian MoH approved 802 new clinical trials of all types including local and bioequivalence
studies during 2015, demonstrating a 7% increase in comparison with the same point of the last
year.

As shown in Figure 1, the main contribution into the total number of studies was made by
multinational multi-center clinical trials (MMCT), the number of these studies has increased from
295 studies in 2014 to 310 in 2015, 5% increase from last year’s figure.

The number of bioequivalence studies (BE) increased from 267 studies in 2014 to 292 in 2015, 9%
increase from last year’s figure.

The number of local clinical trials (LCT) has slightly increased from 188 in 2014 to 200 in 2015.

Figure 1. Clinical Trials in Russiain 2015
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The proportions between different study types (multinational multi-center clinical trials, local
studies and bioequivalence trials) has not changed since last year (see Figure 2).

The share of bioequivalence studies is 36% of the total number of clinical trials approved in 2015,
as in 2014.

The share of the local trials was the same in 2015 as in 2014 at 25%, and the share of
multinational multi-center clinical contained 39% of the total number of trials approved during
2015, as in 2014.
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Figure 2. Clinical Trials by Type in 2015
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The geographic origins of sponsors did not significantly change in comparison with last year. 58%
of the total number of new studies in 2015 were sponsored by foreign companies which received
465 study approvals. The share of studies of local manufacturers decreased from 46% in 2014 to
42% in 2015, and amounted to 337 studies (Figure 3).

Figure 3. Russian vs International Sponsors in 2015
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Clinical trials in Russia in 2015 were sponsored by companies from 40 countries. Figure 4
indicates the geographic breakdown in sponsors’ country of origin.
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The maximum number of trials (337) was initiated by Russian sponsors. American sponsors with
117 new studies took the runner-up place; they are followed by Indian sponsors with 62 trials,
Swiss sponsors with 53 studies, then German sponsors with 30 studies and UK sponsors with 26
studies. The group of leaders is concluded by French sponsors with 23 new studies and Belgian
sponsors with 16 new studies.

Figure 4. Sponsors’ Country of Origin for 2015 Clinical Trials in Russia
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Other sponsors include: Slovenia (13 new studies), Sweden (12 studies), Israel (11 studies),
Austria and Denmark (nine studies each), Turkey (eight studies), Poland (seven studies), Spain,
Italy and Ukraine (six studies each), Argentina, Hungary and Croatia (five studies each), Romania
(four studies), Belarus, Cyprus, China, Netherlands and Macedonia (three studies each), Bulgaria,
Ireland, Republic of Korea and Latvia (two studies each), Vietnam, Greece, Pakistan, Panama,
Portugal, Singapore, Finland, Estonia and Japan each started one new study in 2015.

Clinical trials by Phase

The number of Phase | clinical trials increased to 48% compared to 2014: from 37 studies to 55
new studies in 2015. The number of the Phase Il trials slightly decreased from 84 in 2014 to 81
new studies in 2015, 4% less than in 2014 (Figure 5).

The number of Phase lll trials increased from 338 to 352 studies, 4% more than in 2014. Phase
IV trials demonstrated a decrease to 8% from 24 studies in 2014 to 22 studies in 2015.

Figure 5. Clinical Trials in Russia in 2015 by Phase®
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! Studies indicated by sponsors as phase I-II in the applications submitted to MoH, are shown in phase II
studies group; phase II-III — in phase III group; phase III-IV — in phase IV group. BE studies were not
included in any phase group.
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As shown in Figure 6, the share of Phase Ill trials in 2015 is 69% of the total number of studies,
the share of Phase Il trials is 16%, Phase | trials is 11% and the share of Phase IV studies
accounted to 4%.

Figure 6. Percentage Breakdown of Russian Clinical Trials by Phase
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The number of subjects planned to be enrolled in Phase I-1V trials launched in 2015 was 51,338,
12% less than 2014 figure, when 58,707 patients were planned to be enrolled.

2,227 subjects in Phase | trials; 5,422 — in Phase |l trials; 40,845 — in Phase Il studies and 2,844
subjects will be enrolled in Phase IV studies.

The minimal number of subjects in a single study is one, the maximum number is 1000.

Figure 7 indicates the distribution of subjects by study phase (only studies in which phase is
specified were included), with Phase Il clearly enrolling the majority of patients, as is to be
expected.

Figure 7. Number of Study Subjects in 2015 by Study Phase
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The Top Five: Sponsor and Sites

Table 1. Top-5 International Study Sponsors in 2015

Ne | Company Name

1 Novartis 22
2 | Merck & Co. 20
3 Roche 18
4 | Janssen 17
5 | Bristol-Myers Squibb 13

Table 2. Top-5 Russian Study Sponsors in 2015

Ne | Company Name

1 Biocad 12
2 | Valenta 7
3 | Microgen 6
4 | Akrikhin 5
5 | Pharmasyntez 5

Table 3. Top-5 Russian Research Sites in 2015

Ne | Site Name

1  Sechenov First Moscow State Medical University

2 | Pavlov First St.Petersburg State Medical University
3 Russian Scientific Oncology Center n/a N.N.Blokhin
4 | Kazan State Medical University

5 | Clinical Hospital No. 3

! Excluding BE studies

No. studies?*

No. studies

City

Moscow

St. Petersburg

Moscow
Kazan

Yaroslavl

No. patients
1685
1827
796
1 846
1002
No. patients
1872
826
705
986
452
No.
studies
95
91
74
61
51
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Table 4. Top-5 CROs in Russia in 2015

Ne | CRO Name No. studies
1  Quintiles 29
2 | PPD Development 16
3 | Pharmaceutical Research Associates CIS 15
4 | Parexel International 11
5 PSI 7

Therapeutic Areas of Russian Clinical Trials in 2015

77% of new studies in 2015 were initiated in eight leading therapeutic areas: the largest number
of studies was initiated in Oncology (109); it is followed by Pulmonology (71 studies), Infectious
and parasitic diseases (45 studies), Musculoskeletal diseases (43 studies), Neurology and
Endocrinology (34 studies each); Gastroenterology (27 studies) and Urology (23 studies).

The breakdown of therapeutic areas is shown in Figure 8.
Figure 8. Clinical Trials in Russia in 2015 by Therapeutic Area
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Clinical Trials Results

The Center for Drug Evaluation and Research (CDER) of the FDA approved 123 new drugs
during 2015; 35 of them are new molecular entities (NME); others are new dosages, combinations,
manufacturers or indications of already marketed drugs. 50 of 123 drugs were (or are being)
studied in clinical trials involving Russian sites.

The Table 3 shows the drugs which were approved by FDA in Q4 2015 that were (or are being)
tested in clinical trials in Russia.

10
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Table 3. New Drugs Approved by FDA in 2015 and Tested in Russian sites

Appr.date

10/05/2015
10/16/2015
10/21/2015
10/23/2015
10/23/2015
10/29/2015

10/29/2015

11/04/2015

11/05/2015

11/10/2015
11/16/2015
11/20/2015

11/23/2015

11/24/2015
11/30/2015
12/08/2015
12/11/2015
12/16/2015
12/21/2015

Drug (active ingredient)

Aristada (aripiprazole lauroxil)
Praxbind (idarucizumab)

Veltassa (patiromer sorbitex calcium)
Strensiq (asfotase alfa)

Yondelis (trabectedin)

Seebri (glycopyrrolate)

Utibron (glycopyrrolate; indacaterol
maleate)

Nucala (mepolizumab)

Genvoya (cobicictat; elvitegravir;
emtricitabine; tenofovir alafenamide
fumarate)

Cotellic (cobimetinib fumarate)
Darzalex (daratumumab)
Ninlaro (ixazomib citrate)

Nexium 24HR (esomeprazole
magnesium)

Portrazza (necitumumab)
Empliciti (elotuzumab)
Kanuma (sebelipase alfa)
Alecenza (alectinib)
Basaglar (insulin glargine)

Uptravi (selexipag)

Company

Alkermes Inc.
Boehringer Ingelheim
Relypsa Inc.

Alexion Pharm

Janssen Prods

Novartis Pharms corp.

Novartis Pharms corp.

Glaxosmithkline LLC.

Gilead Sciences Inc.

Genentech Inc.
Janssen Biotech

Millenium Pharms
AstraZeneca LP

Eli Lilly Co.

Bristol Myers Squibb
Alexion Pharm
Hoffmann-la-Roche
Eli Lilly and Co.
Actelion Pharms Ltd.

Source: FDA

During 2015, the Committee for Medicinal Products for Human Use (CHMP) of the European
Medicine Agency (EMA) gave positive recommendations on 113 new drug applications®, 17
positive recommendations on new generic medicines and four for new hybrid medicines. A
negative opinion was adopted for four drugs. 71 of the drugs which received positive opinions
were (or are being) tested in clinical trials in Russia.

The Table 4 represents those of them which were, or are being tested in clinical trials in Russia in
Q4 2014 (Q1 — Q3 data is presented in the previous issues of SynRG Orange Paper).

! Positive opinions on new generic and hybrid medicines are not included

11
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Table 4. New Drugs Approved by EMA in 2015 and Tested in Russian sites

Appr. date Drug (active ingredient) Manufacturer
10/22/2015 | Cosentyx (secukinumab) Novartis Europharm Ltd
10/22/2015 | Cubicin (daptomycin) Novartis Europharm Ltd
10/22/2015 | Edurant (rilpivirine) Janssen-Cilag International N.V.
10/22/2015 | Volibris (ambrisentan) Glaxo Group Ltd
10/22/2015  Xalkori (crizotinib) Pfizer Limited
11/19/2015 | Briviact (brivaracetam) UCB Pharma SA
11/19/2015 | Cimzia (certolizumab pegol) UCB Pharma SA
12/17/2015 | Iblias (octocog alfa) Bayer Pharma AG
12/17/2015  Kovaltry (octocog alfa) Bayer Pharma AG
12/17/2015 | Portrazza (necitumumab) Eli Lilly Nederland B.V.
12/17/2015  Brilique (ticagrelor) AstraZeneca AB
12/17/2015 | Cyramza (ramucirumab) Eli Lilly Nederland B.V.
12/17/2015 | Nplate (romiplostim) Amgen Europe B.V.
12/17/2015 (r;)lz\rfilr?g)e (AT I T § EMBITIEE S Novartis Europharm Ltd
12/17/2015 | Tarceva (erlotinib) Roche Registration Ltd

Source: EMA

12
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Inspections

FDA Inspections
No published reports on FDA inspections were available as of the date of this 2015 Orange Paper.

Roszdravnadzor inspections

According to the annual Roszdravnadzor report, 101 inspections were conducted in 96 institutions
performing preclinical and clinical trials during 2015, including 87 sites, 8 sponsors and 1 CRO.
Violations of good clinical practice were found in 34 institutions.

Figure 9. Findings during Roszdravnadzor inspections during 2015
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About Synergy Research Group

Synergy Research Group is a Russian contract research organization successfully operating in
Russia since 2002. Synergy provides a full range of CRO services to help Russian and foreign
pharmaceutical and biotechnological companies conduct cost-effective clinical trials. Today,
Synergy is represented in Moscow, Saint-Petersburg, Novosibirsk, Yekaterinburg, Perm,
Krasnodar, and also in Almaty and Astana (Kazakhstan) and Kyiv (Ukraine). The company’s
headquarters are in Moscow.
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