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Clinical Trials in Russia )
Orange Paper. Year 2016
Executive Summary — English

The Ministry of Health of the Russian Federation approved 897 new clinical trials of all types,
including local and bioequivalence studies, during 2016. This represents a 12% increase over
2015.

The main contribution into the total number of studies in 2016 was made by multinational multi-
center clinical trials (MMCT), the number of these studies is 319 and it is 3% more than in 2015.
The number of bioequivalence studies (BE) increased from 292 studies in 2015 to 302 in 2016, a
3% increase from last year’s figure. The number of local clinical trials (LCT) significantly increased
from 200 in 2015 to 276 in 2016.

Clinical trials in Russia in 2016 were sponsored by companies from 39 countries. The maximum
number of trials (373) were initiated by Russian sponsors. American sponsors with 138 new
studies took the runner-up place; they are followed by Indian sponsors (80 trials), and Swiss
sponsors (38 trials).

The number of Phase | clinical trials has increased from 55 studies in 2015 to 83 new studies (51%
increase). The number of Phase Il trials has increased from 81 studies in 2015 to 92 new studies
(14% increase). The number of Phase lll trials increased from 352 to 387 studies, 10% more than
in 2015. The number of Phase IV trials increased in comparison with 2015 from 22 to 32 studies.

The number of subjects planned to be enrolled in Phase I-IV trials launched in 2016 is 67,385, 31%
more than 2015 figure, when 51,338 subjects were planned to be enrolled.

Novartis and Merck & Co. are on the top of the heap of foreign pharmaceutical manufacturers in
2016 by sponsoring 20 new studies each, differentiating in number of patients. They are followed
by Bristol-Myers Squibb, having 15 new trials, and GlaxoSmithKline and Dr. Reddy’s, each with
13 new studies in 2016.

Top five domestic pharmaceutical manufacturers by the number of new studies in 2016 is headed
by Atoll, having 24 new trials. They are followed by Biocad and Pharmsyntez with 16 new trials
each, differentiating in the number of patients. Top five is concluded by companies
PharmFirma Sotex and Kanonpharma Production, each having 12 new studies.

The top five Russian research sites in 2016 include: Russian Oncological Scientific Center named
after N.N. Blokhin (90 new studies), Kazan State Medical University (82 studies), First
St. Petersburg State Medical University named after I.P. Pavlov (76 studies), First Moscow State
Medical University named after I.M. Sechenov (75 studies) and EcoSafety Ltd. (56 new studies).

The top five CROs in Russia are: Quintiles (30 new studies), PPD Development (16 studies),
OCT Rus and Parexel (12 studies each), and Pharmaceutical Research Associates CIS (11
studies).

In this issue we decided to make two new ratings: Top 10 investigated diseases in 2016 and
Studies by ICD-10 classification, 2015-2016.

The top investigated diseases in 2016 include: Asthma (21 studies), Seropositive rheumatoid
arthritis (15 studies), Type 2 diabetes mellitus (12 studies), Multiple sclerosis and Gonarthrosis
[arthrosis of knee] (10 studies each).

The top therapeutic areas were: Oncology (114 new studies), Neurology (67 studies), Therapy (53
studies), Rheumatology (50 studies) and Infectious diseases (49 studies).

The Center for Drug Evaluation and Research (CDER) of the FDA approved 103 new drugs
during 2016, and 27 of them were (or are being) studied in clinical trials conducted in Russia.

During 2016, the Committee for Medicinal Products for Human Use (CHMP) of the European
Medicine Agency (EMA) gave positive recommendations on 105 new drug applications®. Seventy
one of the drugs which received positive opinions were (or are being) tested in clinical trials in
Russia.

! positive opinions on new generic, hybrid and biosimilar medicines are not included.
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Executive Summary — Russian

B 2016 rogy MunuctepctBoM 3gpaBooxpaHeHus Poccuiickon depepaumm 6bino BbigaHo 897
paspeLleHnii Ha Bce BUAbl KnnHMYecknx nccnegosaHum (KN), uto Ha 12% Gonblue, yem 3a 2015
rod.

[Mpy 3TOM KOMMYECTBO HOBLIX MEXAYHAPOAHbLIX MHOroueHTpoBbIX KW, MHMLMMpoOBaHHbIX B 2016
rogy, coctaBuno 319, 4yto Ha 3% OGonble NO CpaBHEHMIO C MNpownbiM rogom. Konmyectso
nccnenoBaHuin GMO3KBMBANEHTHOCTU yBenuuunocb Ha 3% no cpaBHeHuto ¢ 2015 rogom wm
coctaBuno 302 npotme 292. KonudecTtBo nokanbHbix KA, npoBogMmbix Ha Tepputopun Poccuu,
3HaAYMTENbHO YBENUYMNOChL MO cpaBHeHuo ¢ 2015 rogom u coctaBuno 276 uccnegoBaHWm
npotus 200.

CnoHcopamun KW, paspelueHHbiX k npoBegeHutio B Poccun B 2016 rogy, BbICTYNUIIM KOMMNAHUK U3
39 cTtpaH. Ha nepeoe mecto BblwnK poccuinckne npoussogutenu ¢ 373 KW, 3a HuMu mnoyt
amepukaHckue crioHcopsl ¢ 138 KN, UHawns (80 KN) n LWsenuapus (38 KNA).

B 2016 roagy 6bino nHuuynmnposaHo 83 HoBbix KU | dasbl, 4to Ha 51% 6Gonble, yem B 2015 rogy
(55 KW). Konunuecteo uccnegoBanun |l dpasbl (92 HOBbIX MCCnegoBaHus) yBenmuunocs Ha 14% no
cpaBHeHuto ¢ 2015 rogom (81 KU). Konmnuyectso KU Il a3kl yBenuumnocs ¢ 352 go 387, 4to Ha
10% Oonblle MO cpaBHEHMIO C npownbiM rogoM. KonudectBo uccnepoBaHui |V dasbl
yBEnMYMnock no cpaBHeHuto ¢ 2015 rogom ¢ 22 fo 32 uccrnegoBaHum.

KonunyectBo cybbekToB Ans y4actusa B uccnegosanusx I-IV a3 8 2016 rogy coctasuno 67 385,
yTo Ha 31% GonbLe, Yem B 2015 roay, korga nnaHupoBanoch y4actne 51 338 cyObHEKTOB.

B 2016 rogy nuaupyoLwime no3numm cpean MHOCTPaHHbIX MPOn3BOaUTENEN MO KOSIMYECTBY HOBbIX
uccnegoBaHum  3aHanu  komnaHmm  Novartis 1 Merck & Co., kaxgas ¢ 20 HOBbIMU
UccrnegoBaHMsMMW, HO C pas3HbIM KOMMYECTBOM nauueHToB. [anee cnegyloT KoOMMnaHum
Bristol-Myers Squibb ¢ 15 HoBbiMn KU, a Tarke GlaxoSmithKline n Dr. Reddy’s, kaxpas ¢ 13
HoBbIMU K.

CnMcok naATU  NUMAOMPYIOLMX OTEYECTBEHHbIX NPOM3BOAMTENEN MO  KONMUYECTBY HOBbIX
uccnegosaHmn B 2016 rogy Bo3rmaeuna komnauus Amonn ¢ 24 uccnepoBaHusmu. [danee
cnegytoT komnaHum buokad n ®apmcuHme3 (16 uccnegoBaHMM Kaxkaas), a 3aTeM KOMMaHuu
Comekc n KaHoHbapma ripodakwH (12 nccrnenoBaHum Kaxkaas).

B natepky nepenoBuKoB no uccnegosaHuam B 2016 rogy BOLLM cnefyolime LeHTpbI:
Poccutickul oHKonoau4yeckul Hay4Hbit yueHmp umeHu H.H. broxuHa (90 HOBbIX nCccneaoBaHuin),
KasaHckut 2ocydapcmeeHHbIt meduyuHckul yHueepcumem (82 nceneposanus), lNepsbiti
Cankm-llemepbypackuli 20cydapcmeeHHbItU MedUUUHCKUL yHUsepcumem um. akad.

W.T1. lNaenosa (76 HoBbIx KWN), lNepesiti Mockosckul 2ocydapcmeeHHbIlU MeOUUUHCKUU
yHusepcumem um. .M. CeyeHosa (75 KN) 1 OO0 «HUL| Sko-6eszonacHocmby» (56 KA).

Matepka nugepos cpean KMO B Poccum: Quintiles (30 HoBbix KW), PPD Development (16 KW),
OCT Rus u Parexel (no 12 KM), Pharmaceutical Research Associates CIS (11 KW).

B atom Bbinycke Mbl COCTaBUM ABa HOBbLIX penTUHra: [lecatka Hambonee 4acTo M3yyYyaembix
3abonesaHun B 2016 rogy n Knaccudpmkauuna ncenegosanmi no MKB-10 B 2015-2016.

B cnncok nuanpyrowmx nccnegyemoix 3abonesaHunn B 2016 rogy Bownv crnegyrowime HO30M0Mn:
actma (21 uccnegoBaHue), cepono3nTUBHbBIN peBmaTonaHbii apTput (15 KWN), caxapHbii guabet
2 tnna (12 KW), paccesiHHbIV Ckriepo3 u apTpo3 KoneHHoro cyctasa (no 10 KN).

Hanbonbluee KONMYECTBO MCCreaoBaHM NPOBEAEHO B Criegyolmnx obnactsx: oHkonorma — 114,
HeBponornd — 67, Tepanus — 53, peBmaTonorna — 50 U MHAEKUNOHHbIE 3aboneBaHus — 49
HoBbIX K.

FDA opobpeHo B 2016 rogy 103 HOBbIX NekapcTBEHHbIX Npenapara, No 27 n3 Kotopbix B Poccun
nposogunuce (Mnu nposoadatcd) K. EMA ogobpeHo B 2016 rogy 105 HOBbIX neKapCTBEHHbIX
npenapartoB, No 71 n3 kotopbix B Poccun npoogmnnck (nm nposoasitcs) KA.
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Clinical Trials by Type and Manufacturing Country

The Russian MoH approved 897 new clinical trials of all types including local and bioequivalence
studies during 2016, demonstrating a 12% 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
310 studies in 2015 to 319 in 2016, a 3% increase from last year’s figure.

The number of bioequivalence studies (BE) increased from 292 studies in 2015 to 302 in 2016, a
3% increase from last year’s figure.

The number of local clinical trials (LCT) has significantly increased from 200 in 2015 to 276 in
2016, a 38% increase from last year’s figure.

Figure 1. Clinical Trials in Russia in 2016

897
802
310 319 276 292 302
. = .
MMCT LCT BE Total
m 2015 = 2016

The proportions between different study types (multinational multi-center clinical trials, local
clinical trials and bioequivalence studies) changed since last year (see Figure 2).

The share of bioequivalence studies decreased from 36% to 34% of the total number of clinical
trials approved in 2016.

The share of the local clinical trials increased from 25% in 2015 to 31% in 2016, and the share of
multinational multi-center clinical trials was 36% of the total number of trials approved during 2016
(39% in 2015).

Figure 2. Clinical Trials by Type in 2016
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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 2016 were sponsored by foreign companies which received
524 study approvals (58% in 2015). The share of studies of local manufacturers was 42% both in
2015 and 2016, and amounted to 373 studies in 2016 (Figure 3).

Figure 3. Russian vs International Sponsors in 2016

2015 2016

B Russian sponsors International sponsors

Clinical trials in Russia in 2016 were sponsored by companies from 39 countries. Figure 4
indicates the geographic breakdown in sponsors’ country of origin.

The maximum number of trials (373) were initiated by Russian sponsors. American sponsors with
138 new studies took the runner-up place; they are followed by Indian sponsors with 80 trials,
then by Swiss sponsors with 38 new studies. The group of leaders is concluded by United
Kingdom with 30 trials, France and Germany, each having 21 studies, and Danish Sponsors (20
studies).

Figure 4. Sponsors’ Country of Origin for 2016 Clinical Trials in Russia

Other 16%

Russia

Turkey 2% 42%

Belgium 2%
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3%

Switzerland 4%

USA
15%

Other sponsors include: Belgium (18 studies), Turkey (17 studies), Poland (15 studies), Hungary
and lIsrael (11 studies each), Austria and Sweden (10 studies each), Slovenia (eight studies),
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Spain, Italy, Republic of Cyprus, Netherlands (six studies each), Republic of Korea and Czech
Republic (five studies each), Romania, Republic of Bulgaria, Croatia, Republic of Belarus,
Republic of Macedonia, Ukraine (four studies each), Iceland (three studies), United Arab Emirates,
Jordan, Republic of Moldova, China, Latvia (two studies each), and Finland, Brazil, Luxembourg,
Japan and Taiwan, each started one new study in 2016.

Clinical trials by Phase

The number of Phase | clinical trials increased to 51% compared to 2015: from 55 studies to 83
new studies in 2016. The number of Phase Il trials increased to 14% compared to 2015 from 81
studies to 92 new studies (Figure 5).

The number of Phase Il trials increased from 352 to 387 studies, 10% more than in 2015. The
number of Phase |V trials increased in comparison with 2015 from 22 to 32 studies in 2016 (45%
increase).

Figure 5. Clinical Trials in Russia in 2016 by Phase'

387
352

83 81 92
55 - 32

Phase | Phase Il Phase Il Phase IV
2015 = 2016
As shown in Figure 6, the share of Phase Il trials in 2016 is 65% of the total number of studies,

the share of Phase | trials is 14%, Phase |l trials is 16% and the share of Phase IV studies
accounted to 5%.

! 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.

O
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Figure 6. Percentage Breakdown of Russian Clinical Trials by Phase

Phase IV Phase |
5% 14%

' Phase I
16%

Phase J

65%

The number of subjects planned to be enrolled in Phase I-IV trials launched in 2016 is 67,385, 31%
more than in 2015, when 51,338 subjects were planned to be enrolled.

3,655 subjects in Phase | trials; 7,655 — in Phase Il trials; 51,924 — in Phase Il studies and 4,151
subjects will be enrolled in Phase IV studies.

The minimal number of subjects in a single study is two, the maximum number is 1,910.

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 2016 by Study Phase

Phase IV Phase |

6% 5% Phase |
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The Top Five: Sponsors, Sites and CROs

Table 1. Top-5 International Study Sponsors in 2016

Ne | Company Name No. studies’ No. patients
1 Novartis 20 3504
2 | Merck & Co. 20 2720
3 | Bristol-Myers Squibb 15 437
4 | GlaxoSmithKline 13 2186
5 Dr. Reddy’s 13 1503
Table 2. Top-5 Russian Study Sponsors in 2016
Ne | Company Name No. studies No. patients
1 Atoll 24 1030
2 | Biocad 16 1327
3 | Pharmsyntez 16 1121
4 | PharmFirma Sotex 12 1202
5 | Kanonpharma Production 12 588
Table 3. Top-5 Russian Research Sites in 2016
) . No.
Ne | Site Name City studies
1 N.N. Blokhin Russian Oncological Scientific Center Moscow 90
2 | Kazan State Medical University Kazan 82
3 | L.P. Pavlov First St.Petersburg State Medical University = Saint-Petersburg 76
4 | .M. Sechenov First Moscow State Medical University Moscow 75
5 | EcoSafety Ltd. Saint-Petersburg 56

! Excluding BE studies.
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Table 4. Top-CROs in Russia in 2016

Ne | CRO Name No. studies
1  Quintiles 30
2 | PPD Development 16
3 OCT Rus 12
4 | Parexel 12
5 | Pharmaceutical Research Associates CIS 11

Therapeutic Areas of Russian Clinical Trials in 2016

The largest number of studies were initiated in Oncology (114 studies); and is followed by
Neurology (67 studies), Therapy (53 studies), Rheumatology (50 studies), Infectious diseases (49
studies), Pulmonology (40 studies), Hematology (35 studies), Allergology and immunology (32
studies) and Gastroenterology (31 studies).

The breakdown of therapeutic areas is shown in Figure 8.

Figure 8. Clinical Trials in Russia in 2016 by Therapeutic Area

Other
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Table 5. Top 10 Investigated Diseases in 2016

Ne | ICD-10 Name

Asthma

Seropositive rheumatoid arthritis
Type 2 diabetes mellitus
Multiple sclerosis

Gonarthrosis [arthrosis of knee]

Heart failure

© 0o N o o B~ w N P

Malignant neoplasm of breast

[EEN
o

sites

Influenza due to other identified influenza virus

Malignant neoplasm of bronchus and lung

Acute upper respiratory infections of multiple and unspecified

Table 6. Studies by ICD-10 classification, 2015-2016

ICD-10 classification

Neoplasms

Diseases of the musculoskeletal
system and connective tissue

Diseases of the respiratory system

Diseases of the genitourinary system

Certain infectious and parasitic
diseases

Diseases of the nervous system

Endocrine, nutritional and metabolic
diseases

Diseases of the digestive system
Diseases of the circulatory system

Mental and behavioural disorders

Diseases of the skin and
subcutaneous tissue

Diseases of the blood and blood-
forming organs and certain disorders
involving the immune mechanism

Diseases of the eye and adnexa

Symptoms, signs and abnormal
clinical and laboratory findings, not
elsewhere classified

2015
No. Studies
196

77

69
24

42
32
31

26
21
16

14

17

18

12

No. Studies

21
15
12
10
10
7
4
12
11

4

2016

No. Patients | No. Studies

10432
8013

11871
2973

4434
2950
3294

2477
3824
1959

1072

705

1791

1117

116
79

66
37

33
32
30

28
25
23

22

21

19

No. Patients

3410
2219
1732
1433
1320
1174
1160
1130
1126

1117

No. Patients

6986
9835

11627
5691

3658
3324
3672

2747
4905
2529

2046

1080

2400

715

11
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Injury, poisoning and certain other

7 298 7 658
consequences of external causes
Factors influencing health status and
contact with health services i e 2 Sl
Extern'al causes of morbidity and 3 501
mortality
Diseases of the ear and mastoid 1 60 5 560
process
Pregnancy, childbirth and the 1 270 1 65
puerperium
Certain conditions originating in the 1 20

perinatal period

Congenital malformations,

deformations and chromosomal 1 80
abnormalities

Clinical Trials Results

The Center for Drug Evaluation and Research (CDER) of the FDA approved 103 new drugs
during 2016; 18 of them are new molecular entities (NME); other approvals concern new dosages,
combinations or manufacturers. Twenty seven of 103 drugs were (or are being) studied in clinical
trials involving Russian sites.

The Table 7 shows the drugs which were approved by FDA in Q4 2016 that were (or are being)
tested in clinical trials in Russia.

Table 7. New Drugs Approved by FDA in Q4 2016 and Tested in Russian Sites

Appr.date Drug (active ingredient) Company

10/19/2016 Lartruvo (olaratumab) Eli Lilly and Co

04/11/2016 Selzentry (maraviroc) Viiv Healthcare

10/11/2016 ?lljiqrr;llg/e()tenofowr alafenamide e SeEress s

11/21/2016 )_(ultophy 100/3.6 (insulin degludec; Novo Nordisk Inc
liraglutide)

11/21/2016 Sqllqua _100/33 (insulin glargine; SRS UG
lixisenatide)

09/12/2016 Synjardy XR (empagliflozin; Boehringer Ingelheim

metformin hydrochloride)
Source: FDA

During 2016, the Committee for Medicinal Products for Human Use (CHMP) of the European
Medicine Agency (EMA) gave positive recommendations on 105 new drug applications®, 20
positive recommendations on hew generic medicines, five for new hybrid medicines and seven for
new biosimilar medicines. A negative opinion was adopted for three drugs. Seventy one of the
drugs which received positive opinions were (or are being) tested in clinical trials in Russia.

The Table 8 represents those of them which were, or are being tested in clinical trials in Russia in
Q4 2016.

! positive opinions on new generic, hybrid and biosimilar medicines are not included.

12
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Table 8. New Drugs Approved by EMA in Q4 2016 and Tested in Russian Sites

Appr. date Drug (active ingredient) Manufacturer

13/10/2016 Venclyxto (venetoclax) AbbVie Ltd.

13/10/2016 Opdivo (nivolumab) Bristol-Myers Squibb Pharma EEIG
13/10/2016 Zebinix (eslicarbazepine acetate) BIAL - Portela & Ca, S.A.
11/10/2016 Fiasp (insulin aspart) Novo Nordisk A/S

11/10/2016 Vemlidy (tenofovir alafenamide) Gilead Sciences International Ltd
11/10/2016 Arzerra (ofatumumab) Novartis Europharm Ltd
11/10/2016 Caprelsa (vandetanib) Genzyme Europe BV

11/10/2016 Humira (adalimumab) AbbVie Ltd

11/10/2016 Vimpat (lacosamide) UCB Pharma S.A.

12/15/2016 Alecensa (alectinib) Roche Registration Limited
12/15/2016 Lifmior (etanercept) Pfizer Limited

12/15/2016 Olumiant (baricitinib) Eli Lilly Nederland B.V.
12/15/2016 llaris (canakinumab) Novartis Europharm Ltd
12/15/2016 Jardiance (empagliflozin) gﬁgnnger I el (e
12/15/2016 Jentadueto (linagliptin/metformin) gﬁgﬂnger mgEE [ e
12/15/2016 Keytruda (pembrolizumab) Merck Sharp & Dohme Limited
12/15/2016 Tivicay (dolutegravir) ViiV Healthcare UK Limited
12/15/2016 Trajenta (linagliptin) gtasgﬂnger lrgelnelin nerEieel
12/15/2016 Votubia (everolimus) Novartis Europharm Ltd

Source: EMA

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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