7T L/NREE 0. bmg

7T L/NRGE 1. Omg

TTL/INAGE2.5mg
ICEAT5&EM

AEHICHRESIN-FRICESIEFIRUVABRICOVTOEREII/NS TILESR
KR cHYET. USRAKOBEFERAICFIRATA2UNOERBHMICEAE
HEFIETACLITTEEHA.

N TIILEGKEXSH
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1.5 ERXIIREOEERUVREORERE

1.5.1 ERXIIFERDREE

ZHEE :2.5.1.1, 2.5.1.2

i M ESE (pulmonary hypertension: PH) (%, FHEIIRIED LFH 270 HWEORIETH Y |
— AT ZEEHENNL T ORI EIARE A 265mmHg 28 2 H3-AIC PH L2ran s, =0 HRIER &
UCiE, 1EREREIR R Bhko7ek, B, Modm. Jom, ke ERZEIT o508, WTiLs v
HOBEFETIEALND Z L3, JERSHEL LR IIBEIC S EOREZ 2L TNDH 2 &N
2L, EWITHEOTHRABRERTH S, MENRE EFORK A TH Y, BITE PH OERKDFE
X5 4 Bl EREERS S AR Y T A (2008 42) THGRI SN Z T HRA v NyEVREHO L
DL LTIASHOBENTWD,

S P s AL P i o A

18 M ifn A ZE AR M i = UESE  (chronic thromboembolic pulmonary hypertension: CTEPH) 13,

FROFFHRA L FHEIZBWT, PH O 7 —7 4 (S, BEL LAz X0 AhEhiR
DMEMERIIZPAZE LR OB TH VD | FBEIIRNIES T2 H D VITAZE L, £ ORER, Mg
5T (pulmonary vascular resistance: PVR) 2388 L. WM/ ESELZ 2T 56042 HET, 2B,
B lix 16 » ALL Iz o T/l NI TS BR BB D R E SR &E < &b Lgvy) &3
HIMERANEN DY, ARFTIEL, CTEPH 134 ERBIGFRF LS EXI KRR BRI ESNLTEY .
(R AR A B3 2 FHAAJEBE) 12 K 2F8A Cld, CTEPH OBEREFEEL 1,288 44 (2010 4RJE)
ToH Y, W 70~100 NFTBRER S, FERIOFIERIT 0.5~0.8 A100 HAELFHHISLTH
%9,

CTEPH DEGIRARHSR E L Cld, MEIIRMEAG B ) +JE (pulmonary artery hypertension: PAH)
ZIZLO LT DM PH &[FER. PVR OIS THEBITHEIT L. BUINOBE, 04,
Z L TRMEINCIFEIC R DB A T ED Z E MM BLILT WD, L L7y B, CTEPH (3K E L
THRENEALTELT, £ OBE THERDO E  CRFET L, WHO #igntEs 7 AL Lo
EIT LTSN Z b0,

CTEPH Oy & LTI P, CTEPH OfEERZWIHR, MRBIESCPIBEFRFIEZIT W e 6 HMfiE
RRAIZBW TR IS OB ET 217V, A5 AR O T2 ERHEIR2> & KIKERIC & 2 58121,
ShEHER (MmN IEER 2T, pulmonary endarterectomy: PEA) AHEREI LTV 5, FiliAuE
JSBENZIEL, PAH R BANERIE L &2 HWTENEHERM TOND Z L3 d 5, Fio, CTEPH O HE
JEBNCIL, B OEISNEB S NS,

BRICIRIRIN IR o 2RI I E WA E R BB O LT WA, T OZEE S O T,
2001 FLABE CHRIFEIS D7V CTEPH O 1 AL 3 FAFRITZNEN 82%, T0% L #iE S
NTn52, BARN CTEPH BH O THIZET 2 ME 13D TR0, IGEIENTE LR T
1990 4ELIETOE N HEMiR TOZWMEH 78 il 1 4E, 3 £, 5 EDOEFERITFNEN 91. 2%,
73.7%. 65.1% T, ZENDHOWE L IFIEFRETH 729 ., —J. PEA 2% F7-BAEICBW T
RAF 2 EMAGFORERB GO, e 3 » HOWIRZERITIX, 3~4 FORMALFO ATREM:»
0% EBZD EMESNTNDY | LU b, PEA OIFf4IC PH B ETHA. Ml
BOFECITHRGEETH2ERTH D Z ENFEE STV 5D, PEA IZFTAIEEZ: CTEPH B2 W
TIRIRHIZRIEHEIEIC B 2 V15003, BEBRO B A IEHEIIZB T 8T — X 2AHThH, Y RE|
A (30~40%) YIVDEEFITBWCEM AL & TSN TWD, [EWNICEIT 2 PEA @i I2BE L
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TIXESIEERIGE o X —IC X A8ENH Y . CTEPH L ZW S N7-HBE DK 50% 25 T,
25% A3 AT B HE )N ELERAYERIE TR/ L & HIE S, 755D 25% M) A R AL v
Jii AR ZERRE UM MATENRE N B TR DR EE 2B TH o722 LR EN TS 9

Z DX 5T PEA RN & 72D CTEPH BFIIFHYEAFE L. 2D DBFIZHT 58 LWIRED
HRIEALEENTND, £, PEA 2% 7-RBFICE N THH 30%DEBFEIZE VT PH 235%GFT
LHZENALNTEY 9 ZOX)IREBEEICBVWTHLZOTRIZRBEF TRV b, BIO
BIRIENMLE L STV 5D,

VAL TT b

VA 77 &, Bayer HealthCare #1728 [ FFIZB A LB Y I V=1 AN VRS
Wchv, AT =gy T —18 (s6C) EIEME b LN Y A 2 Vw2 77 v —Y
Vg (cGMP) DAERNAEEHET S, VAT 7T FoREEXEKX 1 I12RT,

1 UL T7 botgEX

sGC 1F M RO EE 2RI - TH Y . IME MR-/ MUTICIFET S, VAT 7T M,
M SRRV T, —BbEHR (NO) FEEAFRIIC s6C A BRI 2 MEH KON NO 12kt
% sGC DEZMEEEODIEMITE Y cOMP JBEZ LR S, TR, mEILRER &K OHusy
B WEEHEMERZRET L E2 NS, 20X, VAT T M s6C ZiEMEL L, fEix
DA K OB VE LA FE 2 12 L 0 HEREREE 44 7= NO/sGC/cOMP 2 mIE S ¥ 5 2 Lick v,
SARTRIE N R 2 TR REME N B 5, PH TIX. Z D NO-sGC-cOMP BRIEMNEEZZIT TRV,
cGMP JREEDMIET LTV A 728, sGC ZIEMEIL L, cGMP IBEZHINEE 5 Y A 77 NI PH ITxf
THIREE L L CF s N,

1.5.2 FRFEDZE

UAT 7T NOBRRERZK 2 12T,

1.5.2.1 FFERREAER

HMEIEE :2.4.2, 2.4.3, 2.4.4, 2.4.5

VA 7T NOIFEEKRERE D% < 1%, Bayer HealthCare 112 L VW N ORERfRICBVNTHE
I Tz, ZORER., in vitro BEBRICEBWT, VAT 77 by s6C RFSIER 23T 5 Z &N
REND L EBIT, in vivo BRERTIE, 1BMEREEEF MG ITE~ 7 AT T /UIZBNT U 4
77 M X DAENGEHIE, AEER, OBHE R OMNE V7 U o 7 ORBR A i, £
JruagYy (MCT) XV imEEEZFER LT v TR Y AT 77 M &k 54 =SIUHEIE,
A i A P O IR R ORI N A2 D=y, R EIREICITZE T A BT, St LBk
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DOEIGITHAD U FERHIEALITEIROEIS TN L7z, Zh b 28T 2B R 6. VA
7T ME ARV ARTEAR T S L AE A 5 SRl & oD i L EE LS 6 U TR RIPEA I S B
FITHDEEZ DNz, T, BHERBREORKRNL, VAV 7T MOBKREHN LD Y 27 2R
e AT IR ST IR DR O NN L e T 0 T 7 A V)b PH BHE
(2T LB AE K O MATEN R 2 B S LML LT, UA T 77T FORKBZFEZ1T S
T EMBRES NI,

1.5.2.2 B R SR

HMEER :2.7.2.2.1, 2.5.4.1, 2.5.4.2, 2.5.5.4

Esrcik. Il R A LV E DRSS S, £ D%, CTEPH K UNPAH Zxt5: & L7255 10
kAR GRBR 12166) #&C. I = 7 & EE3ERFBR S LT CTEPH Zxt5 & L7725
I —HE M biGAER GRER 11348) M ORMIMkeER GABR 11349) | W ONT PAH Zxi% e L
7oA —E S BRBR 12934) R OEHIkG R GUBR 12935) »FEEIhiz, &0
FEE. VAT 77 b CTEPH 3 M O PAH HBE 1Tk B A2 f OV B E DN HER SN2 2 &0 b
2013 4E 2 A X W RKIE S 27 » [E, KEROA—A FZ U7 TIL CTEPH L OVPAH %, A A AK N
71F Tl CTEPH % Z N ZH50HE « 23 & U CRUEIRFEAGR I FEMTHIL TV 5 (2013 4F 4 HHL
FEWNTNLEEF, 1.6 2H),

EANTE R 5 S0 5 o0 TR TR GRUBR 12639 K UWKBR 12640) %
Ehe L7-, TORE., AARABREICEWTH Y AT 77 NORRUERHERINTZ, £-. BHA
ANEBREICB T DV AT 77 NOBEEITAASRE ICBIT 2EERE LD SVER 278 L7,
HARANEBANEORIZEIT DIREEEOEVIIREROENE WD L0 LIERHOZ VT F 2D
EWMNZED2bDOTHEEEZONTZ, ZNHDOZENL, VAL 7T hd 1.0meg 1 H 3 [A%BR1A
fAEE L, 0.5mg~2.5mg | H 3 [BIOFPHT, #ERE Z L ICHAMELHER L o HERET2
&N D [ESMVE TFRRBR AR IS RS W CRRE SN - AEBZ B ARANEBEICHEAT S Z i3]
mchr L. I T 01 5 B P CERELERERR O & 0B TR 7%
REFNE LT, TOMEEEE 2. BN TIEE THERBRIII T3, CTEPH Xk PAH Zxf5 & L
7= Bk O B MARERE L FRBRIC S MT 22 L & LT,

CTEPH % %t & U7-F AR et (BRABR 11348) 1%, FHFARHEZ: CTEPH HEE L < 134 B
TRIEZIC PH 258 L7 XUTFple T 2 B x5 & L& hisk - [ERILE, WERk, 77 &R
XM, CEEREERBRTHY . ARBROTHANIASMEO TEFHMBEEICB TS5 AV 7T b
DT TRk THEEMEZRET S 2L Thotz, VAT Z T I 1.0mg 1 H 3 [N
L. 2 %O T ZUGHEIMEAS 95mmHg LA EDOSEAIE 1 [BlE% 0. 5mg #5<°LC 1.5mg 1 H 3
B 5. b7 7 HEIED 90~94mmHg DOBEITBATHEAHERE, b7 7 IHEHIMEAS 90mmHg
IRty CI AR T2 5 BRRIER 23 72 W GA0E 1 18 % 0. 5mg 3§ UC 0.5mg 1 H 3 [mIEEE L=, %
D%, FUHEHET2E LI 1 BEAES 0.5mg T8 L. 8 B (AEFEH) » it ks
Tl EARE (0.5mg~2.5mg 1 H 3 \IEE) ARE L7-th, 8 BERITIMEDIK TS, Zethic
RIENEC72WRY , Bk TECCEromEREERES Lz, 2RoR5HRIX 16 AR TH-
Too ARMEDOFEFAMMER X 6 A THBEON 16 WIZHIT X=X T7 A b DEEE L
7o Fio, BIRAIFHmIEE & LT, M &#e (PVR) | b Mt U 7 LFJRATF RHETEE
KN #7727 A2 & (NT-proBNP) . WHO FERESHE. ERRAZREALRO S b £ TOHIM,
Borg CR 10 A= 7, {EIF Borg FEWRIR®EEA =27 EQ-5D ERIZE 2 =27 LPH ERIZE R 27 % M
L7,
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$ﬁ%®#% VAT ME, 6 SEBTHEEOR 16 BIZBITLHX—2F7 4 b DEk

?TL/T\ ﬁn+%é’] ﬁf HGN ﬁ)Oﬁuuflﬁ’J %wi)éaﬁg%ﬂ‘b\ 77'ET qﬂ“ﬁ‘éﬁ@?f
PHRRE S 472, F72. PVR, NT-proBNP, WHO 5§ﬁg§5£aifgfa>glzkéﬁ:$ﬁﬁxﬁtﬁ IBWTY, HEHE
MIZAE T, BRMICEROD DWENBO LN, VAT T NOFINEE ZFFT 5 TH-
7o BEMIZOWTIEL, KRB TRD ONTAHEFZOL T HEHMRICET 2V A7 7 b
OERAF (s6C 12k 2 E#ZOHNR) IZE#ET L0 THY, VAT 7T hoRIFR 2R
O BRBNEN R STz,

I 61T, ARBR 11348 /& T L7t 2 x5 & LS L - B Mfkeatih BBk 11349) |
WT, ZNETICHBLNATEE T, RBR 11348 THO LN AMENER SN TEBY itﬁ
HEEIZBWTHLRET, AFEIIRGTHY , HE SN AEEFRLDZ X CTEPH OEEBEHEE
HENLTHL YD EDTH-T,

N HRERO AARNEIEMIC I 5 i TlE. BANPERE LD D 2> 77z, ﬁﬂﬁ&
FICIEESEARE <, FEHBEE Th 5 6 A THEEO R LR 2 FE THIZGE1ET T
TR EDRICKRE RAETAONRD T, LLRBE, FRIETIII AT TT MZ %V\TJ:D
RERUENR P /RS, BIREGFHEEE TH 2 PR 23 oA TE 1 FHFEREE CH 2R ER L&
BLEWERRBO bz, ZEMICHOWTYH, SRER &I L TRICHBE L 2 58 FFRITR
DHNRIo T, LIZR-> T, T bEEEMIZEIT 28RO arET B ARNEMIC b 55T
TELHbDEEZLNT,

UF> 77 Mg, 2011 46 9 H 8 HIZ CTEPH OBk L CaADEBHERMIEE (5%
T (233) 52525) 22T TNEZEnE, PAH OEKGRHEFEICH D, CTEPH 2 ESE4
HZEEL, RURTHRICT, BERCAGRPEEZITO L LT,

&1 BEIRSTAEEHFE O

HEE X 5y e E 3 - A Zh ek oy & A R 3R

W 7e 44 TFLNABE0.5mg, T T LNAEE L. Omg, 7T L/SAEE 2.5 mg
— x4 VAT 277 K (JAN) | Riociguat (JAN)

& = TTLNABE0.5mg ¢ 1EEHF, VAT T T F0.5meEfa

TTLANABEL Omg 1 18, VAT T F1L.O0meEfl
TTLNABE2.5mg 1 1E8EF, VAT T F2.5meEf

RIEE - B FHTAE G SUITRNZIAF - F55E U 7B i AR FEAR ML e 0 E

k- & FEFRETH

BE, RANZIZY A 77 REL TR 1.omg 1 H 3\ (K 6~8 KefEfEkRE) #2
Afb bR L, 2 BT 5, IGEHIMELS 95mmHg LA E TR FAEIR %
RIZRWEAITIE, 2 BFMRT 1 RIAEZ 0. 5mg O ET D, ke HEIT
HJZMgIHBEiT&TéoWm@mrﬁ9MMg%ﬁf%ﬁmEﬁ%%%
SR WAIE, BUTOAREZHERFT 228, REERZ LS HAIE, | EAE
% 0.bmg T OWET D,

F EHERF

HAEMRENCRE LTEHELHERT 5, HE#ERHICEW TS, el 1
Bl 2.5mg 1 H 3 HIETE L, ﬁmfﬁh@%ﬁ&k BEMENIRWEAITIL,
BWET 5, 1 BoORAEZEN-HAE, REIORARZNC 1 BHEZRH S
D

B 5 ris

3 HMLL B G053k L7256 121, ABAREZ 1Bl 1. omg 1 H 3 [E1% 2 RN
BeE L, ZO®%IT ERRICEVCHERE 2179,
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B, VAT T FOBRRRICE L, LToOXmBE%21To7-, TOMEIX 12.5.1.5 EHH
TS ROHA XA | ITRT,

TP SSATNCIE LR BN B2 B LESO)
ERF TSGR ST M Bd B CESO)

PRl

1.5.3 ZDMDFEE IEZHRICEET SR ERRAF KRR
ZMRIEH : 2.5.1.4

AEIDOHRFENRE - IR TH D TR IS AT ST« PR3 U 7218 M i As 284 M i v afn. 2
JE) O, THHENIRMENG & f)EAE (PAH) @ X ARA > NgFEZ7v—7 1] RO TSI
REAREITHE S i fLESE « #FRA v T V—7 2) (kT DRI 21717 L CEd TV
%, PAH |[Z2W T, HBIAREEELERER GRBR 12934 KO 12935) OpkfFIc k- & . CTEPH & &
HITEKRHEMTON TWAEL H D, F7o. AEIGEERER2IZCE S s EEIC W T,
BIE ARG o5 I AHERS L ARER BBk 14308) MEMEIN T\ 5,
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=4 AR HGE H KGR H
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HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use
ADEMPAS safely and effectively. See full prescribing information for
Adempas.

Adempeas (riociguat) tablets, for oral use

Initial U.S. Approval: 2013

WARNING: EMBRYO-FETAL TOXICITY
See full prescribing information for complete boxed warning

. Do not administer Adempas to a pregnant female because it may
cause fetal harm. (4.1, 5.1, 8.1)

. Females of reproductive potential: Exclude pregnancy before start
of treatment, monthly during treatment, and 1 month after
treatment discontinuation. Prevent pregnancy during treatment and
for one month after treatment discontinuation by use of acceptable
methods of contraception. (5.2, 8.6)

. For females, Adempas is available only through a restricted
program called the Adempas REMS Program. (5.2)

--------------------------- INDICATIONS AND USAGE  --------------mmmmmemeee-
Adempas is a soluble guanylate cyclase (sGC) stimulator indicated for the
treatment of adults with:

e Persistent/recurrent Chronic Thromboembolic Pulmonary Hypertension
(CTEPH) (WHO Group 4) after surgical treatment or inoperable CTEPH to
improve exercise capacity and WHO functional class. (1.1)

e Pulmonary Arterial Hypertension (PAH) (WHO Group 1) to improve
exercise capacity, improve WHO functional class and to delay clinical
worsening. (1.2)

—————————————————————— DOSAGE AND ADMINISTRATION ----------menmmmeeeee-

o Initiate treatment at 1 mg taken three times a day. (2.1)

o For patients who may not tolerate the hypotensive effect of Adempas,
consider a starting dose of 0.5 mg, three times a day. (2.1)

o Increase dosage by 0.5 mg at intervals of no sooner than 2-weeks as
tolerated to a maximum of 2.5 mg three times a day. (2.1)

————————————————————— DOSAGE FORMS AND STRENGTHS  --------------------
Tablets: 0.5 mg, 1 mg, 1.5 mg, 2 mg and 2.5 mg (3)

CONTRAINDICATIONS

e Pregnancy (4.1)
o Use with nitrates or nitric oxide donors in any form (4.2)
e Use with phosphodiesterase (PDE) inhibitors (4.3)

----------------------- WARNINGS AND PRECAUTIONS ------------memmmmemee-

e Symptomatic hypotension (5.3)

o Bleeding (5.4)

e Pulmonary edema in patients with pulmonary veno-occlusive disease. If
confirmed, discontinue treatment (5.5)

ADVERSE REACTIONS
Adverse reactions occurring more frequently (>3%) on Adempas compared to
placebo are headache, dizziness, dyspepsia/gastritis, nausea, diarrhea,
hypotension, vomiting, anemia, gastroesophageal reflux, and constipation.

(6.1)

To report SUSPECTED ADVERSE REACTIONS, contact Bayer
HealthCare Pharmaceuticals Inc. at 1-888-842-2937 or FDA at 1-800-
FDA-1088 or www.fda.gov/medwatch.

DRUG INTERACTIONS

e Strong CYP and P-gp/BCRP inhibitors: For patients receiving strong CYP
and P-gp/BCRP inhibitors, consider a starting dose of 0.5 mg three times a
day. Monitor for hypotension. (7.2)

e Antacids: Separate administration by at least 1 hour. (7.2)

----------------------- USE IN SPECIFIC POPULATIONS ---------m-mmmmmmeoeee

o Nursing mothers: Discontinue drug or breastfeeding. (8.3)

e Renal impairment: Not recommended in patients with creatinine clearance
<15 mL/min or on dialysis. (8.7)

e Hepatic impairment: Not recommended in patients with severe (Child Pugh
C) hepatic impairment. (8.8)

e Smoking: May require dosages higher than 2.5 mg three times a day if
tolerated. Dose decrease may be required in patients who stop smoking.
24,72)

See 17 for PATIENT COUNSELING INFORMATION
Revised: [10/2013]

FULL PRESCRIBING INFORMATION: CONTENTS*
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FULL PRESCRIBING INFORMATION

WARNING: EMBRYO-FETAL TOXICITY

Do not administer Adempas to a pregnant female because it may cause fetal harm [see Contraindications (4) and
Use in Specific Populations (8.1)].

Females of reproductive potential: Exclude pregnancy before the start of treatment, monthly during treatment,
and 1 month after stopping treatment. Prevent pregnancy during treatment and for one month after stopping
treatment by using acceptable methods of contraception [see use in Special Populations (8.6)].

For all female patients, Adempas is available only through a restricted program called the Adempas Risk
Evaluation and Mitigation Strategy (REMS) Program [see Warnings and Precautions (5.2)].

1 INDICATIONS AND USAGE
1.1 Chronic-Thromboembolic Pulmonary Hypertension

Adempas is indicated for the treatment of adults with persistent/recurrent chronic thromboembolic pulmonary
hypertension (CTEPH), (WHO Group 4) after surgical treatment, or inoperable CTEPH, to improve exercise capacity and
WHO functional class [see Clinical Studies (14.1)].

1.2 Pulmonary Arterial Hypertension

Adempeas is indicated for the treatment of adults with pulmonary arterial hypertension (PAH), (WHO Group 1), to
improve exercise capacity, WHO functional class and to delay clinical worsening.

Efficacy was shown in patients on Adempas monotherapy or in combination with endothelin receptor antagonists or
prostanoids. Studies establishing effectiveness included predominately patients with WHO functional class II-11I and
etiologies of idiopathic or heritable PAH (61%) or PAH associated with connective tissue diseases (25%) [see Clinical
Studies (14.2)].

2 DOSAGE AND ADMINISTRATION
2.1 Recommended Dosage in Adult Patients

The recommended starting dosage is 1 mg taken 3 times a day. For patients who may not tolerate the hypotensive effect of
Adempas, consider a starting dose of 0.5 mg taken three times a day. If systolic blood pressure remains greater than 95
mmHg and the patient has no signs or symptoms of hypotension, up-titrate the dose by 0.5 mg taken three times a day.
Dose increases should be no sooner than 2 weeks apart. The dose can be increased to the highest tolerated dosage, up to a
maximum of 2.5 mg taken three times a day. If at any time, the patient has symptoms of hypotension, decrease the dosage
by 0.5 mg taken three times a day.

2.2 Dosage Interruption

If a dose is missed, advise patients to continue with the next regularly scheduled dose.

In case Adempas is interrupted for 3 days or more, re-titrate Adempas.

2.3 Pregnancy Testing in Females of Reproductive Potential

Obtain pregnancy tests prior to initiation and monthly during treatment [see Use in Specific Populations (8.6)].
2.4 Use in Patients who Smoke

| Consider titrating to dosages higher than 2.5 mg three times a day, if tolerated, in patients who smoke.- A dose decrease
may be required in patients who stop smoking [see Drug Interactions (7.2) and Clinical Pharmacology (12.3)].

2. 5 Strong CYP and P-gp/BCRP inhibitors

Consider a starting dose of 0.5 mg, three times a day when initiating Adempas in patients receiving strong cytochrome
P450 (CYP) and P-glycoprotein/breast cancer resistance protein (P-gp/BCRP) inhibitors such as azole antimycotics (for
example, ketoconazole, itraconazole) or HIV protease inhibitors (for example, ritonavir). Monitor for signs and symptoms
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of hypotension on initiation and on treatment with strong CYP and P-gp/BCRP inhibitors [See Warnings and Precautions
(5.3), Drug Interactions (7.2) and Clinical Pharmacology (12.3)].

3 DOSAGE FORMS AND STRENGTHS

Tablets: film-coated, round, bi-convex:

e (.5 mg, white, with “BAYER” cross on one side and “0.5” and “R” on the other side

e 1 mg, pale-yellow, with “BAYER” cross on one side and “1” and “R” on the other side

e 1.5 mg, yellow-orange, with “BAYER” cross on one side and “1.5” and “R” on the other side

e 2 mg, pale orange, with “BAYER” cross on one side and “2” and “R” on the other side

o 2.5 mg, red-orange, with “BAYER?” cross on one side and “2.5” and “R” on the other side

4 CONTRAINDICATIONS
4.1 Pregnancy

Adempas may cause fetal harm when administered to a pregnant woman. Adempas is contraindicated in females who are
pregnant. Adempas was consistently shown to have teratogenic effects when administered to animals. If this drug is used
during pregnancy, or if the patient becomes pregnant while taking this drug, the patient should be apprised of the potential
hazard to the fetus [see Use in Specific Populations (8.1)].

4.2 Nitrates and Nitric Oxide Donors

Co-administration of Adempas with nitrates or nitric oxide donors (such as amyl nitrite) in any form is contraindicated
[see Drug Interactions (7.1), Clinical Pharmacology (12.2)].

4.3 Phosphodiesterase Inhibitors

Concomitant administration of Adempas with phosphodiesterase (PDE) inhibitors, including specific PDE-5 inhibitors
(such as sildenafil, tadalafil, or vardenafil) or nonspecific PDE inhibitors (such as dipyridamole or theophylline) is
contraindicated [see Drug Interactions (7.1), Clinical Pharmacology (12.2)].

5 WARNINGS AND PRECAUTIONS
5.1 Embryo-Fetal Toxicity

Adempas may cause fetal harm when administered during pregnancy and is contraindicated for use in women who are
pregnant. In females of reproductive potential, exclude pregnancy prior to initiation of therapy, advise use of acceptable
contraception and obtain monthly pregnancy tests. For females, Adempas is only available through a restricted program
under the Adempas REMS Program [see Dosage and Administration (2.3), Warnings and Precautions (5.2) and Use in
Specific Populations (8.1, 8.6)].

5.2 Adempas REMS Program

Females can only receive Adempas through the Adempas REMS Program, a restricted distribution program [see
Warnings and Precautions (5.1)].

Important requirements of the Adempas REMS Program include the following:
e Prescribers must be certified with the program by enrolling and completing training.

e All females, regardless of reproductive potential, must enroll in the Adempas REMS Program prior to initiating
Adempas. Male patients are not enrolled in the Adempas REMS Program.

e Female patients of reproductive potential must comply with the pregnancy testing and contraception requirements
[see Use in Specific Populations (8.6)].

e Pharmacies must be certified with the program and must only dispense to patients who are authorized to receive
Adempas.
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Further information, including a list of certified pharmacies, is available at www.AdempasREMS.com or 1-855-4
ADEMPAS.

5.3 Hypotension

Adempas reduces blood pressure. Consider the potential for symptomatic hypotension or ischemia in patients with
hypovolemia, severe left ventricular outflow obstruction, resting hypotension, autonomic dysfunction, or concomitant
treatment with antihypertensives or strong CYP and P-gp/BCRP inhibitors [see Drug Interactions (7.2), Clinical
Pharmacology (12.3)]. Consider a dose reduction if patient develops signs or symptoms of hypotension.

5.4 Bleeding

In the placebo-controlled clinical trials program, serious bleeding occurred in 2.4% of patients taking Adempas compared
to 0% of placebo patients. Serious hemoptysis occurred in 5 (1%) patients taking Adempas compared to 0 placebo
patients, including one event with fatal outcome. Serious hemorrhagic events also included 2 patients with vaginal
hemorrhage, 2 with catheter site hemorrhage, and 1 each with subdural hematoma, hematemesis, and intra-abdominal
hemorrhage.

5.5 Pulmonary Veno-Occlusive Disease

Pulmonary vasodilators may significantly worsen the cardiovascular status of patients with pulmonary veno-occlusive
disease (PVOD). Therefore, administration of Adempas to such patients is not recommended. Should signs of pulmonary
edema occur, the possibility of associated PVOD should be considered and, if confirmed, discontinue treatment with
Adempas.

6 ADVERSE REACTIONS

The following serious adverse reactions are discussed elsewhere in the labeling:
e Embryo-Fetal Toxicity [see Warnings and Precautions (5.1)]
e Hypotension [see Warnings and Precautions (5.3)]
e Bleeding [see Warnings and Precautions (5.4)]

6.1 Clinical Trials Experience

Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials
of a drug cannot be directly compared to rates in the clinical trials of another drug and may not reflect the rates observed
in practice.

The safety data described below reflect exposure to Adempas in two, randomized, double blind, placebo-controlled trials
in patients with inoperable or recurrent/persistent CTEPH (CHEST-1) and treatment naive or pre-treated PAH patients
(PATENT-1). The population (Adempas: n = 490; Placebo: n = 214) was between the age of 18 and 80 years [See
Clinical Studies (14.1, 14.2)].

The safety profile of Adempas in patients with inoperable or recurrent/persistent CTEPH (CHEST 1) and treatment naive
or pre-treated PAH (PATENT 1) were similar. Therefore, adverse drug reactions (ADRs) identified from the 12 and 16
week placebo-controlled trials for PAH and CTEPH respectively were pooled, and those occurring more frequently on
Adempas than placebo (=3%) are displayed in Table 1 below. Most adverse events in Table 1 can be ascribed to the
vasodilatory mechanism of action of Adempas.

The overall rates of discontinuation due to an adverse event in the pivotal placebo-controlled trials were 2.9% for
Adempas and 5.1% for placebo (pooled data).
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Table 1: Adverse Reactions Occurring More Frequently (23%) on Adempas than Placebo
(Pooled from CHEST 1 and PATENT 1)

Adverse Reactions Adempas % | Placebo %
(n=490) (n=214)
Headache 27 18
Dyspepsia and Gastritis 21 8
Dizziness 20 13
Nausea 14 11
Diarrhea 12 8
Hypotension 10 4
Vomiting 10 7
Anemia 7 2
(including laboratory parameters)
Gastroesophageal reflux disease 5
Constipation 5 1

Other events that were seen more frequently in riociguat compared to placebo and potentially related to treatment were:
palpitations, nasal congestion, epistaxis, dysphagia, abdominal distension and peripheral edema. With longer observation
in uncontrolled long-term extension studies the safety profile was similar to that observed in the placebo controlled phase
3 trials.

DRUG INTERACTIONS
7.1 Pharmacodynamic Interactions with Adempas

Nitrates: Co-administration of Adempas with nitrates or nitric oxide donors (such as amyl nitrite) in any form is
contraindicated because of hypotension [see Contraindications (4.1), Clinical Pharmacology (12.2)].

PDE Inhibitors: Co-administration of Adempas with phosphodiesterase (PDE) inhibitors, including specific PDE-5
inhibitors (such as sildenafil, tadalafil, or vardenafil) and nonspecific PDE inhibitors (such as dipyridamole or
theophylline), is contraindicated because of hypotension [see Contraindications (4.3), Clinical Pharmacology (12.2)].

7.2 Pharmacokinetic Interactions with Adempas

Smoking: Plasma concentrations in smokers are reduced by 50-60% compared to nonsmokers. Based on pharmacokinetic
modeling, for patients who are smokers, doses higher than 2.5 mg three times a day may be considered in order to match
exposure seen in nonsmoking patients. Safety and effectiveness of Adempas doses higher than 2.5 mg three times a day
have not been established. A dose reduction should be considered in patients who stop smoking [see Dosage and
Administration (2.4) and Clinical Pharmacology (12.3)].

Strong CYP and P-gp/BCRP inhibitors: Concomitant use of riociguat with strong cytochrome CYP inhibitors and P-
gp/BCRP inhibitors such as azole antimycotics (for example, ketoconazole, itraconazole) or HIV protease inhibitors (such
as ritonavir) increase riociguat exposure and may result in hypotension. Consider a starting dose of 0.5 mg 3 times a day
when initiating Adempas in patients receiving strong CYP and P-gp/BCRP inhibitors. Monitor for signs and symptoms of
hypotension on initiation and on treatment with strong CYP and P-gp/BCRP inhibitors. A dose reduction should be
considered in patients who may not tolerate the hypotensive effect of riociguat [see Dosage and Administration (2.5),
Warnings and Precautions (5.3) and Clinical Pharmacology (12.3)].
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Strong CYP3A inducers: Strong inducers of CYP3A (for example, rifampin, phenytoin, carbamazepine, phenobarbital or
St. John’s Wort) may significantly reduce riociguat exposure. Data are not available to guide dosing of riociguat when
strong CYP3A inducers are co-administered [see Clinical Pharmacology (12.3)].

Antacids: Antacids such as aluminum hydroxide/magnesium hydroxide decrease riociguat absorption and should not be
taken within 1 hour of taking Adempas [see Clinical Pharmacology (12.3)].

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy

Pregnancy Category X

Risk Summary

Adempas may cause fetal harm when administered to a pregnant woman and is contraindicated during pregnancy.
Adempas was teratogenic and embryotoxic in rats at doses with exposures approximately 3 times the human exposure. In
rabbits, riociguat led to abortions at 5 times the human exposure and fetal toxicity at doses with exposures approximately
15 times the human exposure. If Adempas is used in pregnancy, or if the patient becomes pregnant while taking this drug,
apprise the patient of the potential hazard to the fetus [see Contraindications (4.1)].

Animal Data

In rats administered riociguat orally (1, 5, 25 mg/kg/day) throughout organogenesis, an increased rate of cardiac
ventricular-septal defect was observed at the highest dose tested. The highest dose produced evidence of maternal toxicity
(reduced body weight). Post-implantation loss was statistically significantly increased from the mid-dose of 5 mg/kg/day.
Plasma exposure at the lowest dose is approximately 0.15 times that in humans at the maximally recommended human
dose (MRHD) of 2.5 mg three times a day based on area under the time-concentration curve (AUC). Plasma exposure at
the highest dose is approximately 3 times that in humans at the MRHD while exposure at the mid-dose is approximately
0.5 times that in humans at the MRHD. In rabbits given doses of 0.5, 1.5 and 5 mg/kg/day, an increase in spontaneous
abortions was observed starting at the middle dose of 1.5 mg/kg, and an increase in resorptions was observed at 5
mg/kg/day. Plasma exposures at these doses were 5 times and 15 times the human dose at MRHD respectively.

8.3 Nursing Mothers

It is not known if Adempas is present in human milk. Riociguat or its metabolites were present in the milk of rats.
Because many drugs are present in human milk and because of the potential for serious adverse reactions in nursing
infants from riociguat, discontinue nursing or Adempas.

8.4 Pediatric Use
Safety and effectiveness of Adempas in pediatric patients have not been established.
8.5 Geriatric Use

Of the total number of subjects in clinical studies of Adempas, 23% were 65 and over, and 6% were 75 and over [see
Clinical Studies (14)]. No overall differences in safety or effectiveness were observed between these subjects and younger
subjects, and other reported clinical experience has not identified differences in responses between the elderly and
younger patients, but greater sensitivity of some older individuals cannot be ruled out.

Elderly patients showed a higher exposure to Adempas [see Clinical Pharmacology (12.3)].
8.6 Females and Males of Reproductive Potential

Pregnancy Testing: Female patients of reproductive potential must have a negative pregnancy test prior to starting
treatment with Adempas, monthly during treatment, and one month after discontinuation of treatment with Adempas.
Advise patients to contact their health care provider if they become pregnant or suspect they may be pregnant. Counsel
patients on the risk to the fetus [see Boxed Warning and Dosage and Administration (2.2)].

Contraception: Female patients of reproductive potential must use acceptable methods of contraception during treatment
with Adempas and for 1 month after treatment with Adempas. Patients may choose one highly effective form of
contraception (intrauterine devices [IUD], contraceptive implants or tubal sterilization) or a combination of methods
(hormone method with a barrier method or two barrier methods). If a partner’s vasectomy is the chosen method of
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contraception, a hormone or barrier method must be used along with this method. Counsel patients on pregnancy planning
and prevention, including emergency contraception, or designate counseling by another healthcare provider trained in
contraceptive counseling [See Boxed Warning].

8.7 Renal Impairment

Safety and efficacy have not been demonstrated in patients with creatinine clearance <15 mL/min or on dialysis [See
Clinical Pharmacology (12.3).]

8.8 Hepatic Impairment

Safety and efficacy have not been demonstrated in patients with severe hepatic impairment (Child Pugh C) [see Clinical
Pharmacology (12.3)].

10 OVERDOSAGE

In cases of overdose, blood pressure should be closely monitored and supported as appropriate. Based on extensive
plasma protein binding, riociguat is not expected to be dialyzable.

11 DESCRIPTION

Adempas (riociguat) is a tablet for oral administration. Riociguat is methyl 4,6-diamino-2-[1-(2-fluorobenzyl)-1H-
pyrazolo [3,4-b]pyridin-3-yl]-5-pyrimidinyl(methyl)carbamate with the following structural formula:
H,N

o
H3Cs
2 N/[LO,CH3

N/ Ny—NH,

C20H19FN802

Riociguat is a white to yellowish, crystalline, non-hygroscopic substance with a molecular weight of 422.42 g/mol. In
solid form it is stable to temperature, light, and humidity.

The solubility at 25°C in water: 4 mg/L, in ethanol: 800 mg/L, in 0.1 HCI (pH 1): 250 mg/L and in buffer (phosphate) pH
7: 3 mg/L. In the pH range of 2 to 4 the solubility showed strong pH-dependency. Solubility increases at lower pH values.

Each round film-coated tablet contains 0.5 mg (1.0, 1.5, 2.0, 2.5 mg) riociguat. The inactive ingredients are cellulose
microcrystalline, crospovidone, hypromellose 5¢P, lactose monohydrate, magnesium stearate, sodium laurylsulfate,
hydroxypropylcellulose, hypromellose 3¢P, propylene glycol, titanium dioxide. Adempas 1 mg, 1.5 mg, 2 mg and 2.5 mg
tablets contain, in addition, ferric oxide yellow. Adempas 2 mg and 2.5 mg tablets contain, in addition, ferric oxide red.

12 CLINICAL PHARMACOLOGY

12.1 Mechanism of Action

Riociguat is a stimulator of soluble guanylate cyclase (sGC), an enzyme in the cardiopulmonary system and the receptor
for nitric oxide (NO).

When NO binds to sGC, the enzyme catalyzes synthesis of the signaling molecule cyclic guanosine monophosphate
(cGMP). Intracellular cGMP plays an important role in regulating processes that influence vascular tone, proliferation,
fibrosis and inflammation.

Pulmonary hypertension is associated with endothelial dysfunction, impaired synthesis of nitric oxide and insufficient
stimulation of the NO-sGC-cGMP pathway.
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Riociguat has a dual mode of action. It sensitizes sGC to endogenous NO by stabilizing the NO-sGC binding. Riociguat
also directly stimulates sGC via a different binding site, independently of NO.

Riociguat stimulates the NO-sGC-cGMP pathway and leads to increased generation of cGMP with subsequent
vasodilation.

The active metabolite (M1) of riociguat is 1/3 to 1/10 as potent as riociguat.
12.2 Pharmacodynamics

There is a direct relationship between riociguat plasma concentration and hemodynamic parameters such as systemic
vascular resistance, systolic blood pressure, pulmonary vascular resistance, and cardiac output [see Clinical Studies (14.1
and 14.2)].

Hemodynamic parameters were assessed in CTEPH patients in CHEST-1 [see Clinical Studies (14.1)]. Right heart
catheterization was performed at the beginning and the end of the study period in 233 patients. A statistically significant
reduction of PVR (-246 dyn*s*cm™) was shown in the Adempas group vs. placebo. Improvements in other hemodynamic
parameters (not pre-specified as endpoints) are displayed in Table 2 below.

Table 2: CHEST-1, Change In Hemodynamic Parameters from Baseline to Last Visit (Individual Dose
Titration to Maximum 2.5 mg Three Times a Day versus placebo)

Parameter (unit) Mean change LS mean 95% CI
difference

Adempas Placebo
Pulmonary Capillary Wedge Pressure 0.59 018 058 036 t0 1.53
(mmHg) . . . . .
Right Atrial Pressure (mmHg) —-1.04 —0.55 —0.55 —1.72 t0 0.62
Pulmonary Arterial Pressure
Systolic (mmHg) —6.84 0.95 —7.52 —10.88 to 4.16
Pulmonary Arterial Pressure 305 0.67 362 2530 t0-1.95
Diastolic (mmHg) ' ' ' ' '
Pulmonary Arterial Pressure 431 0.76 _4.96 675 t0-3.16
mean (mmHg)
Mean Arterial Pressure (mmHg) -9.27 -0.29 -9.15 —11.83 to -6.46
Mixed Venous Oxygen Saturation (%) 2.95 —0.44 3.85 1.46 to 6.25
Cardiac Output (L/min) 0.81 —-0.03 0.86 0.59to 1.12
Cardiac Index (L/min/m?) 0.45 -0.01 0.47 0.33 t0 0.62
Pulmonary Vascular Resistance* 926 231 046 303 to —190
(dyn*s*cm™) '
Pulmonary Vascular Resistance Index 397 483 449 554 t0 344
(dyn*s*cm™*m?) '
Systemic Vascular Resistance 445 16.6 478 602 to —354
(dyn*s*cm™) '
Systemic Vascular Resistance Index
(dyn*s*om™*m?) -799 53.7 914 —1141 to —687
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Hemodynamic parameters were assessed in PAH patients in PATENT-1 [see Clinical Studies (14.2)]. Right heart
catheterization was performed at the beginning and the end of the study period in 339 patients.

A statistically significant reduction of PVR (-226 dyn*sec*cm™) was shown in the Adempas individual titration group (to
maximum dose of 2.5 mg three times a day) vs. placebo. Improvement in other relevant hemodynamic parameters (not
pre-specified as endpoints) for the individual dose titration group versus placebo are displayed in Table 3.

Table 3: PATENT-1, Change in Hemodynamic Parameters from Baseline to Last Visit: (Individual Dose
Titration to Maximum 2.5 Mg TID Versus Placebo)

Parameter (unit) Mean change LS mean 95% CI
difference
Adempas Placebo
Pulmonary Capillary Wedge Pressure
(mmHg) 1.08 0.46 0.41 —0.36t0 1.18
Right Atrial Pressure (mmHg) ~0.20 0.97 ~1.01 ~2.15100.13
Pulmonary Arterial Pressure
Systolic (mmHg) -5.39 0.78 -6.73 -9.43 to 4.04
Pulmonary Arterial Pressure Diastolic
(mmHg) -3.19 -1.12 -2.41 —4.15 to —0.68
Pulmonary Arterial Pressure
mean (mmHg) -3.93 —-0.50 -3.83 -5.61 to -2.06
Mean Arterial Pressure (mmHg) -8.54 -1.40 —7.25 —-9.60 to —4.90
Mixed Venous Oxygen Saturation (%) 3.15 -2.33 5.02 3.20 to 6.84
Cardiac Output (L/min) 0.93 —0.01 0.93 0.70 to 1.15
Cardiac Index (L/min/m’) 0.54 —0.02 0.56 0.44 t0 0.69
Pulmonary Vascular Resistance
(dyn*s*cm™) —223 -8.9 —226 —281t0-170
Pulmonary Vascular Resistance Index
(dyn*s*cm-5*m2) -374 -22.4 =377 —469 to —285
Systemic Vascular Resistance
(dyn*s*cm™) —448 —67.5 -395 —473 to-316
Systemic Vascular Resistance Index
(dyn*s*cm-5*m2) —753 -130 —675 —801 to —550
Biomarkers

In the CHEST-1 study, Adempas significantly reduced N-terminal prohormone of brain natriuretic peptide (NT-proBNP),
placebo-corrected mean change from baseline -444 ng/L, 95% CI -843 to -45. In the PATENT-1 study Adempas
demonstrated a statistically significant reduction of NT-proBNP, placebo-corrected mean change from baseline: -

432 ng/L, 95% CI 782 to —82.

Pharmacodynamic interactions

Nitrates: Riociguat 2.5 mg tablets potentiated the blood pressure lowering effect of sublingual nitroglycerin (0.4 mg)
taken 4 and 8 hours after riociguat. Syncope was reported in some patients [see Contraindications (4.2)].
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Phosphodiesterase-5 inhibitors: In an exploratory interaction study in 7 patients with PAH on stable sildenafil treatment
(20 mg three times a day), single doses of riociguat (0.5 mg and 1 mg sequentially) showed additive hemodynamic
effects.

Among patients with PAH on stable sildenafil treatment (20 mg, three times a day) and riociguat (1 to 2.5 mg, three times
a day) there was one death, possibly related to the combination of these drugs, and a high rate of discontinuation for
hypotension [see Contraindications (4.3)].

Warfarin: Concomitant administration of riociguat and warfarin did not alter prothrombin time.
Acetylsalicylic Acid: Concomitant use of riociguat and aspirin did not affect bleeding time or platelet aggregation.

12.3 Pharmacokinetics

Riociguat pharmacokinetics are dose proportional from 0.5 to 2.5 mg. Inter-individual variability of riociguat exposure
(AUC) across all doses is approximately 60%, and within-subject variability is approximately 30%.

Absorption and distribution

The absolute bioavailability of riociguat is about 94%. Peak plasma riociguat concentrations were observed within 1.5
hours after tablet intake. Food does not affect the bioavailability of riociguat.

The volume of distribution at steady state is approximately 30 L. Plasma protein binding in humans is approximately
95%, with serum albumin and al—acidic glycoprotein being the main binding components.

Riociguat is a substrate of P-gp and BCRP.
Metabolism and excretion

Riociguat is mainly cleared by metabolism by CYP1A1, CYP3A, CYP2CS8 and CYP2J2. Formation of the major active
metabolite, M1, is catalyzed by CYP1A1, which is inducible by polycyclic aromatic hydrocarbons such as those present
in cigarette smoke. M1 is further metabolized to the inactive N-glucuronide. Plasma concentrations of M1 in patients with
PAH are about half those for riociguat.

Following oral administration of radiolabeled riociguat in healthy individuals, about 40 and 53% of the total radioactivity
was recovered in urine and feces, respectively. There appears to be considerable variability in the proportion of

metabolites and unchanged riociguat excreted, but metabolites were the major components of the dose excreted in most
individuals.

Average systemic clearance of riociguat was about 1.8 L/h in patients with PAH and about 3.4 L/h in healthy subjects.
The terminal elimination half-life is about 12 hours in patients and 7 hours in healthy subjects.

Specific Populations: The effect of intrinsic factors on riociguat and M1 are shown below in Figure 1. There are no
clinically relevant effects of age, sex, weight, or race/ethnicity on the pharmacokinetics of riociguat or M1. No dose
adjustment is warranted.
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Figure 1: Effect of Intrinsic Factors on Riociguat and M1 Pharmacokinetics

Change relative to reference

AUC® C__ A

Drug interactions: The effect of extrinsic factors on riociguat and M1 were studied in healthy subjects and are shown in
Figure 2.
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Figure 2: Effect of Extrinsic Factors on Riociguat Pharmacokinetics

HIV protease inhibitors are strong CYP3A inhibitors and may increase riociguat plasma concentrations to levels similar to those seen
with ketoconazole. ** AUC only, estimated using population pharmacokinetics methods *** AUC only for metabolite, estimated using
population pharmacokinetics methods. **** Monitor for signs and symptoms of hypotension on initiation and on treatment with
strong CYP and P-gp/BCRP inhibitors [see Dosage and Administration (2.4, 2.5), Warnings and Precautions (5.3) and Drug
Interactions (7.2)].

Strong CYP3A inducers: Data are not available to inform dosing of riociguat when strong CYP3A inducers are co-
administered [see Drug Interactions (7.2)].

Effects of Riociguat on other Drugs: Riociguat did not affect the pharmacokinetics of midazolam, warfarin, or sildenafil
[see Contraindications (4.3), Clinical Pharmacology (12.2)].

13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility

Carcinogenesis: Carcinogenicity studies of riociguat were conducted in mice and rats. In mice, oral administration of
riociguat (up to 25 mg/kg/day in males and 32 mg/kg/day in females) for up to two years did not demonstrate evidence of
carcinogenesis. Plasma exposure (AUC) of unbound riociguat at the highest dose was 6 times the human’s exposure.

In rats, oral administration of riociguat (up to 20 mg/kg/day) for up to two years did not demonstrate evidence of
carcinogenesis. Plasma exposure (AUC) of unbound riociguat at the highest dose was 7 times the human exposure

Mutagenesis: Riociguat and M1 did not show genotoxic potential in the in vitro bacterial reverse mutation (Ames) assay,
the in vitro chromosomal aberration assay in Chinese hamster V79 cells, or the in vivo micronucleus assay in the mouse.

12
NDA 204819 Adempas 8 October 2013

Reference ID: 3387103



Impairment of fertility: In rats, no effects on male or female fertility were observed.

In male rats, oral administration of riociguat (up to 30 mg/kg/day) prior to and throughout the mating period had no effect
on fertility. The no-effect dose for adverse effects is 37 times the human exposure when based on body surface area.

In female rats, oral administration of riociguat (up to 30 mg/kg/day) prior to and during mating and continuing to
gestation Day 7 had no effect on fertility. The no-effect dose for adverse effects is 37 times the human exposure when
based on body surface area.

13.2 Animal Toxicology

In growing rats, effects on bone formation were observed, including thickening of the growth plates, disorganized
trabecular bone, and diffuse hyperostosis.

14 CLINICAL STUDIES
14.1 Chronic-Thromboembolic Pulmonary Hypertension

A double-blind, multi-national, multi-center, study (CHEST-1) was conducted in 261 patients with CTEPH. Patients were
included if they:

e were technically inoperable for pulmonary endarterectomy, with pulmonary vascular resistance (PVR) >300
dyn*sec*cm™ and mean pulmonary artery pressure >25 mmHg measured at least 90 days after the start of full
anticoagulation, or

e had recurrent or persisting pulmonary hypertension defined as PVR > 300 dyn*sec*cm™ measured at least 180
days following pulmonary endarterectomy.

Patients were randomized to Adempas titrated up to 2.5 mg three times a day (n=173) or placebo (n=88). All patients
were initiated at 1 mg three times a day. Patients with systolic blood pressure < 95 mmHg were excluded from the study.
The dose of riociguat was titrated every 2 weeks based on the patient’s systolic blood pressure and signs or symptoms of
hypotension. Stable dosages of oral anticoagulants, diuretics, digitalis, calcium channel blockers and oxygen were
allowed, but not concomitant therapy with NO donors, endothelin receptor antagonists, prostacyclin analogues, specific
PDE-5 inhibitors (such as, sildenafil, tadalafil, or vardenafil), and nonspecific phosphodiesterase inhibitors (for example,
dipyridamole or theophylline).

The primary endpoint of the study was change from baseline in six minute walking distance (6MWD) after 16 weeks. The
mean age of the patients enrolled was 59 years (range 18—80 years). In the study, 72% of patients had inoperable CTEPH,
28% had recurrent or persisting pulmonary hypertension following pulmonary endarterectomy. The majority of patients
had a World Health Organization (WHO) Functional Class 11 (31%) or III (64%) at baseline. The mean baseline 6 MWD
was 347 meters. In the study, 77% of patients were titrated to the maximum dose of 2.5 mg three times a day; 13%, 6%,
4%, and 1% of patients were titrated to riociguat doses of 2 mg, 1.5 mg, 1 mg, and 0.5 mg three times a day, respectively.

Results of the 6GMWD over 16 weeks for the CHEST-1 study are shown in Figure 3.
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Figure 3: CHEST -1 Mean Change from Baseline in the 6-Minute Walk Distance

The pre-specified primary endpoint of the study was the change in 6MWD from baseline to week 16 and was based on
imputed values. The imputation for missing values included last observed value, not including follow-up for patients who
completed the study or withdrew. For deaths or clinical worsening without a termination visit or a measurement at that
visit, the imputed worst value (zero) was used.

Improvements in walking distance were apparent from Week 2 onward. At Week 16, the placebo adjusted mean increase
in 6MWD within the Adempas group was 46 m (95% confidence interval [CI]: 25 m to 67 m; p<0.0001). For CHEST-1,
the median difference (Hodges-Lehmann non-parametric estimate) in 6 MWD was 39 m (95% CI, 25 m to 54 m).

14
NDA 204819 Adempas 8 October 2013

Reference ID: 3387103



Figure 4 illustrates the results of the Adempas and placebo treatment groups displayed as a histogram summarizing the
treatment effect on the 6MWD. The patients are grouped by change in 20 meters from baseline. Overall this figure shows
that patients treated with Adempas benefit compared to those treated with placebo. As demonstrated in Figure 4, 143
patients receiving Adempas (83%) experienced an improvement in 6 MWD compared to 50 patients (57%) on placebo.

Figure 4: CHEST-1 Distribution of Patients by Change from Baseline in 6-Minute Walk Distance

30_-Adempas
] Placebo

& 5 Woarsening Improvement

27 >

2

® 204

o

[

(o}

o 154

o))

3

$ 10

)

fm

&

5 =

OI'I--I'Ill'll'ld'll-l
9 o 9 0 9 9 &6 & & @ £ &2 & £ o = = = = g 29 g 2 2 2 2 2 8 2
> o 0 0 @ @ oo » o » 8 R B8 RO o oo m o m om TR
@5 9 & & & & T 25 00 T oT o oT T 8 N e

Change From Baseline to Last Visit in 6-Minute Walk Distance (m)

Placebo-adjusted changes in 6MWD at 16 weeks were evaluated in subgroups (see Figure 5).
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Figure 5: Mean Treatment Difference in Change from Baseline to Last Visit in 6-Minute Walk Distance
(meters) by Prespecified Subgroups

WHO Functional Class improvements in the CHEST-1 trial are shown in Table 4.

Table 4: Effects of Adempas on the Change in WHO Functional Class in CHEST-1 from Baseline to
Week 16

Change in WHO Functional Class Adempas (n=173) Placebo (n=87)
Improved 57 (33%) 13 (15%)
Stable 107 (62%) 68 (78%)
Deteriorated 9 (5%) 6 (7%)
p-value=0.0026

Long Term Treatment of CTEPH

An open-label extension study (CHEST-2) included 237 patients who had completed CHEST-1. At the cut-off date in the
CHEST-2 study, the mean treatment duration for the total population was 582 days (+ 317). The probabilities of survival
at 1 and 2 years were 97% and 94%, respectively. Without a control group, however, these data must be interpreted
cautiously.

14.2 Pulmonary Arterial Hypertension

A double-blind, multi-national, multi-center study (PATENT-1) was conducted in 443 patients with PAH as defined by
PVR >300 dyn*sec*cm'5 and a PAP eqn >25 mmHg.

Patients were randomized to one of three treatment groups: Adempas titrated up to 1.5 mg (n=63), 2.5 mg (n=254) or
placebo (n=126) three times a day. Patients with systolic blood pressure < 95 mmHg were excluded from the study.
Patients assigned to Adempas were initiated at 1.0 mg three times a day. The dose of Adempas was up-titrated every
2 weeks based on the patient’s systolic blood pressure and signs or symptoms of hypotension. Oral anticoagulants,
diuretics, digitalis, calcium channel blockers, and oxygen were allowed. In this study, 50% of the patients were treatment-
naive with respect to PAH therapy, 44% were pre-treated with an endothelin receptor antagonist (ERA) and 6% were pre-
16
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treated with a prostacyclin analogue (inhaled, oral or subcutaneous). Pre-treated patients were defined as patients on stable
treatment for 3 months with either an ERA or PCA; Adempas was added in combination to these background therapies.

The primary endpoint of the study was change from baseline and placebo in 6 MWD after 12 weeks in the 2.5 mg group.
The mean age of all patients was 51 years and approximately 80% were female. PAH etiologies were either idiopathic
(61%) or familial PAH (2%), PAH associated with connective tissue disease (25%), congenital heart disease (8%), portal
hypertension (3%), or anorexigen or amphetamine use (1%). The majority of patients had a World Health Organization
(WHO) Functional Class II (42%) or III (54%) at baseline. The overall mean baseline 6 MWD was 363 meters.
Approximately 75% of patients were up-titrated to receive the maximum dose of 2.5 mg three times a day by week 12;
15%, 6%, 3%, and 2% were titrated to doses of 2 mg, 1.5 mg, 1 mg, and 0.5 mg 3 times a day, respectively.

Results of the 6SMWD over 12 weeks for the PATENT-1 study are shown in Figure 6.
Figure 6: PATENT-1 Mean Change from Baseline in the 6-Minute Walk Distance

The pre-specified primary endpoint of the study was the change in 6 MWD from baseline to week 12 and was based on
imputed values. The imputation for missing values last observed value, not including follow-up for patients who
completed the study or withdrew. In case of death or clinical worsening without a termination visit or a measurement at
that termination visit, the imputed worst value (zero) was used.

Figure 7 illustrates the results of the Adempas and placebo treatment groups displayed as a histogram summarizing the
treatment effect on the 6MWD. The patients are grouped by change in 20 meters from baseline. Overall this figure shows
that patients treated with Adempas benefit compared to those treated with placebo. As demonstrated in Figure 7, 193
patients receiving Adempas (76%) experienced an improvement in 6 MWD compared to 74 patients (59%) on placebo.
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Figure 7: PATENT-1 Distribution of Patients by Change from Baseline in 6-Minute Walk Distance

304 M Adempas
] Placebo

95 - Worsening Improvement

27 < >

2

® 20

o

o

[3)

o 151

g

S 101

e

[

o ;.

O—I‘I—I‘II‘II‘I—I‘I”
o o o g o o g 0o g Qo o oo g oo oo o o 9 2 O o o o g g g o o
N O © ¥ o ¥ @ © T O O W © +F ®N 5 ®N T © O O N F © 0 g o @
¥ @ g ool o gprog 7o g o L % 4 =2 8 B 8 B oS5 o= oE EmOGL Gk o
2 2 2 2 2 28 2 2 28 g g &&= < = 2 ° - - £ 8 2 8 2 8 2 2 2
g 22323833828k 8 8" N Y ® 5 5535 55 %
T X R g g s 8 s - - - - - o

Change From Baseline to Last Visit in 6-Minute Walk Distance {(m)

Improvements 6MWD were apparent from Week 2 onward. At Week 12, the placebo-adjusted mean increase in 6 MWD
within the Adempas group was 36 m (95% CI: 20 m to 52 m; p<0.0001). For PATENT-1, the median difference (Hodges-
Lehmann non-parametric estimate) in 6MWD was 29 m (95% CI, 17 m to 40 m).There was an exploratory 1.5 mg capped
titration arm (n = 63). The data did not suggest incremental benefit from escalating dose from 1.5 mg three times a day to
2.5 mg three times a day.

Placebo-adjusted changes in 6MWD at 12 weeks were evaluated in subgroups (see Figure 8).
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Figure 8: PATENT-1 Mean Treatment Difference in Change from Baseline to Last Visit in 6-Minute Walk
Distance (meter) by Prespecified Subgroups

WHO Functional Class improvements in the IDT (individual dose titration) arm of the PATENT-1 trial are shown in

Table 5.

Table 5: Effects of Adempas on the Change in WHO Functional Class in PATENT-1 from Baseline to
Week 12

Change in WHO Functional Class Adempas (IDT) (n=254) Placebo (n=125)

Improved 53 (21%) 18 (14%)

Stable 192 (76%) 89 (71%)

Deteriorated 9 (4%) 18 (14%)

p-value = 0.0033

Time to clinical worsening was a combined endpoint defined as death (all-cause mortality), heart/lung transplantation,
atrial septostomy, hospitalization due to persistent worsening of pulmonary hypertension, start of new PAH-specific

treatment, persistent decrease in 6 MWD and persistent worsening of WHO Functional Class.

Effects of Adempas in PATENT-1 on events of clinical worsening are shown in Table 6.
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Table 6: Effects of Adempas in PATENT-1 on Events of Clinical Worsening (ITT analysis set)

Clinical Worsening Events Adempas (IDT) (n=254) Placebo (n=126)

Patients with any clinical worsening* 3 (1.2%) 8 (6.3%)
Death 2 (0.8%) 3 (2.4%)
Hospitalizations due to PH 1 (0.4%) 4 (3.2%)
Decrease in 6 MWD due to PH 1 (0.4%) 2 (1.6%)
Persistent worsening of FC due to PAH 0 1 (0.8%)
Start of new PAH treatment 1 (0.4%) 5 (4.0%)

* p-value=0.0285 (Mantel-Haenszel estimate)
Note: Patients may have had more than one event of clinical worsening

Adempas-treated patients experienced a significant delay in time to clinical worsening versus placebo-treated patients
(p=0.0046; Stratified log-rank test). Significantly fewer events of clinical worsening up to week 12 (last visit) were

observed in patients treated with Adempas (1.2%) compared to placebo (6.3%) (p=0.0285, Mantel-Haenszel estimate).

The Kaplan-Meier plot of time to clinical worsening is presented in figure 9.

Figure 9: PATENT-1 Time (in Days) to Clinical Worsening (ITT analysis set)

Long Term Treatment of PAH

An open label extension study (PATENT-2) included 363 patients who had completed PATENT-1. At the cut-off date in

the PATENT-2 study, the mean treatment duration for the total population was 663 days (= 319). The probabilities of
survival at 1 and 2 years were 97% and 93%, respectively. Without a control group, these data must be interpreted
cautiously.

NDA 204819 Adempas 8 October 2013

Reference ID: 3387103

20



16 HOW SUPPLIED/STORAGE AND HANDLING
16.1 How Supplied

Adempas (riociguat) tablets are film-coated, round, and debossed with the “Bayer cross” on one side.

Color Debossing NDC 50419-XXX-XX
Side 2 Bottle of 90 Blister of 42

0.5 mg White 0.5R 250-01 250-03
1 mg Pale yellow 1R 251-01 251-03
1.5 mg Yellow-orange I.5R 252-01 252-03
2 mg Pale orange 2R 253-01 253-03
2.5 mg Red-orange 2.5R 254-01 254-03
16.2 Storage
Store at 25°C (77°F); excursions are permitted from 15°C to 30°C (59°F to 86°F) [see USP Controlled Room
Temperature].

17 PATIENT COUNSELING INFORMATION
See FDA-approved patient labeling (Medication Guide).
Embryo-Fetal Toxicity

Instruct patients on the risk of fetal harm when Adempas is used during pregnancy [see Warnings and Precautions (5.1)
and Use in Specific Populations (8.1)]. Instruct females of reproductive potential to use effective contraception and to
contact her physician immediately if they suspect they may be pregnant. Female patients must enroll in the Adempas
REMS Program.

Adempas REMS Program

For female patients, Adempas is available only through a restricted program called the Adempas REMS Program [see
Warnings and Precautions (5.2)]. Male patients are not enrolled in the Adempas REMS Program.

Inform female patients (and their guardians, if applicable) of the following important requirements:
e All female patients must sign an enrollment form.

e Advise female patients of reproductive potential that she must comply with the pregnancy testing and
contraception requirements [see Use in Specific Populations (8.6)].

e Educate and counsel females of reproductive potential on the use of emergency contraception in the event of
unprotected sex or contraceptive failure.

e Advise pre-pubertal females to report any changes in their reproductive status immediately to her prescriber.
Review the Medication Guide and REMS educational materials with female patients.
Other Risks Associated with Adempas
e Inform patients of the contraindication of Adempas with nitrates or nitric oxide donors or PDE-5 inhibitors.

e Advise patients about the potential risks/signs of hemoptysis and to report any potential signs of hemoptysis to their
physicians.

e Instruct patients on the dosing, titration, and maintenance of Adempas.
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e Advise patients regarding activities that may impact the pharmacology of Adempas (strong multi pathway CYP
inhibitors and P-gp/BCRP inhibitors and smoking). Patients should report all current medications and new
medications to their physician.

e Advise patients that antacids should not be taken within 1 hour of taking Adempas.

e Inform patients that Adempas can cause dizziness, which can affect the ability to drive and use machines [see Adverse
Reactions (6.1)]. They should be aware of how they react to Adempas, before driving or operating machinery and if
needed, consult their physician.
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MEDICATION GUIDE
Adempas (a dem pahs)
(riociguat)
tablets

Read this Medication Guide before you start taking Adempas and each time you get a refill.
There may be new information. This Medication Guide does not take the place of talking to your
doctor about your medical condition or your treatment.

What is the most important information I should know about Adempas?

e Serious birth defects.
Adempas can cause serious birth defects if taken during pregnancy.

* Females must not be pregnant when they start taking Adempas or become
pregnant during treatment with Adempas.

= Females who are able to get pregnant must have a negative pregnancy test before
beginning treatment with Adempas, each month during treatment, and 1 month after
you stop treatment with Adempas. Talk to your doctor about your menstrual cycle.
Your doctor will decide when to do the tests, and order the tests for you depending on

your menstrual cycle.
o Females who are able to get pregnant are females who:
= Have entered puberty, even if they have not started their period, and

= Have a uterus, and
= Have not gone through menopause (have not had a period for at least 12
months for natural reasons, or who have had their ovaries removed)
o Females who are not able to get pregnant are females who:
= Have not yet entered puberty, or
= Do not have a uterus, or

= Have gone through menopause (have not had a period for at least 12
months for natural reasons, or who have had their ovaries removed)

Females who are able to get pregnant must use two acceptable forms of birth control,
during treatment with Adempas and for one month after stopping Adempas because
the medicine may still be in the body.
= If you have had a tubal sterilization, have a progesterone implant, or have an 1UD
(intrauterine device), these methods can be used alone and no other form of birth
control is needed.
= Talk with your doctor or gynecologist (a doctor who specializes in female
reproduction) to find out about options for acceptable birth control that you may use
to prevent pregnancy during treatment with Adempas.
= If you decide that you want to change the form of birth control that you use, talk with
your doctor or gynecologist to be sure that you choose another acceptable form of
birth control.

See the chart below for Acceptable Birth Control Options during treatment with

Adempas.
23
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Acceptable Birth Control Options

» Do not have unprotected sex. Talk to your doctor or pharmacist right away if
you have unprotected sex or if you think your birth control has failed. Your
doctor may talk with you about using emergency birth control.

= Tell your doctor right away if you miss a menstrual period or think you may
be pregnant for any reason.

If you are the parent or caregiver of a female child who started taking Adempas before reaching
puberty, you should check your child regularly to see if she is developing signs of puberty. Tell
your doctor right away if you notice that she is developing breast buds or any pubic hair. Your
doctor should decide if your child has reached puberty. Your child may reach puberty before
having her first menstrual period.

Females can only receive Adempas through a restricted program called the Adempas Risk
Evaluation and Mitigation Strategies (REMS) Program. If you are a female who can become
pregnant, you must talk to your doctor, understand the benefits and risks of Adempas, and
agree to all of the instructions in the Adempas REMS Program.

Males can receive Adempas without taking part in the Adempas REMS Program.
What is Adempas?

Adempas is a prescription medicine used to treat adults with:

¢ chronic thromboembolic pulmonary hypertension (CTEPH)

e treated with surgery but who continue to have high pulmonary blood pressure
(persistent) or it comes back after surgery (recurrent), or

e that cannot be treated with surgery.

CTEPH is a type of high blood pressure in the arteries of your lungs caused by blood clots
that narrow or block blood flow. Adempas can improve your ability to exercise and can help
to improve some of your symptoms.

¢ pulmonary arterial hypertension (PAH)
24
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PAH is a type of high blood pressure in the arteries of your lungs. Adempas can improve your
ability to exercise, improve some of your symptoms, and help slow down the worsening of
your physical condition.

It is unknown if Adempas is safe and effective in children.

Who should not take Adempas?

Do not take Adempas if:

e Yyou are pregnant, plan to become pregnant, or become pregnant during treatment
with Adempas. Adempas can cause serious birth defects. (See the Medication Guide

section above called "What is the most important information | should know about
Adempas?")

e you take:

e a nitrate medicine to treat high blood pressure or heart disease, such as nitroglycerin,
or a medicine called a nitric oxide donor, such as amyl nitrite

e certain other medicines that contain sildenafil (Revatio or Viagra), tadalafil (Adcirca or
Cialis), vardenafil (Levitra or Staxyn), dipyridamole, or theophylline. Revatio and
Adcirca are also used to treat PAH

Ask your doctor or pharmacist if you are not sure if you take any of the medicines
listed above.

What should | tell my doctor before taking Adempas?
Before you take Adempas, tell your doctor if you:

¢ smoke

o have recently had serious bleeding from your lung, or if you have had a medical procedure
called bronchial arterial embolization to stop you from coughing up blood

¢ have problems with your heart or blood circulation
e have low blood pressure

e have liver problems

e have kidney problems or are on dialysis

¢ have narrowing of the pulmonary veins, a condition called pulmonary veno-occlusive disease
or PVOD

¢ have any other medical conditions

Tell your doctor about all the medicines you take, including prescription and non-
prescription medicines, vitamins, and herbal supplements. Adempas and other medicines
may affect each other causing side effects. Do not start any new medicine until you check with
your doctor.

How should | take Adempas?

Adempas will be provided to you by a certified pharmacy. Your doctor will give you complete
details.

e Take Adempas exactly as your doctor tells you. Do not stop taking Adempas or change your
dose without talking to your doctor.

e When you begin treatment with Adempas, your blood pressure should be monitored about
every 2 weeks to help your doctor decide the correct dose of medicine for you.
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¢ Your doctor may change your dose during treatment, especially when you first start taking
Adempas. It is important to tell your doctor if you have any symptoms of low blood pressure
during this time, such as dizziness, lightheadedness, or fainting.

e Take Adempas 3 times each day, about 6 to 8 hours apart.
e Take Adempas with or without food.

¢ Do not take more than a total of 7.5 mg of Adempas in 1 day unless your doctor
tells you to.

e If you take a heartburn medicine (antacid) that contains aluminum hydroxide or magnesium
hydroxide, do not take it within 1 hour of taking Adempas.

e If you take too much Adempas, call your doctor right away or go to the nearest hospital
emergency room.

e If you miss a dose, take your next dose of Adempas at the regular time.

¢ If you miss 3 or more days of treatment with Adempas, call your doctor for instructions
before you restart Adempas.

What should 1 avoid while taking Adempas?

e Do not get pregnant while taking Adempas. (See serious birth defects section of the
Medication Guide above called "What is the most important information | should know about
Adempas?") If you miss a menstrual period, or think you might be pregnant, call your doctor
right away.

¢ It is not known if Adempas passes into your breast milk. You should not breastfeed if you
take Adempas. Talk to your doctor about the best way to feed your baby if you take
Adempas.

e Adempas may make you feel dizzy. Do not drive, operate machinery, or do other
activities that require mental alertness or coordination until you know how
Adempas affects you. Talk with your doctor if you are concerned about when it is safe for
you to do these activities.

¢ Smoking. Adempas may not work as well if you smoke during treatment. Tell your doctor if
you stop smoking or start smoking during treatment with Adempas, because your dose of
Adempas may need to be changed.

What are the possible side effects of Adempas?
Adempas can cause serious side effects including:

e Serious birth defects. (See "What is the most important information I should know about
Adempas?")

¢ Reduced blood pressure. Adempas reduces blood pressure. This may cause symptoms of
low blood pressure, such as lightheadedness, chest pain, and dizziness especially in people
who are dehydrated, or have a severe blockage of blood flow out of the heart, or have certain
other medical problems. Your doctor will check you for these problems.

. Increased risk of bleeding, including bleeding from the respiratory tract. Tell your
doctor right away if you cough up blood during treatment with Adempas.

¢ Worsening of symptoms in people with Pulmonary Veno-Occlusive Disease (PVOD).

If you have PVOD, treatment with Adempas may cause a build-up of fluid in your lungs
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(pulmonary edema). This may cause you to feel short of breath. Your doctor may tell you to
stop taking Adempas and switch you to a different medicine.

The most common side effects of Adempas are:

headache

dizziness

indigestion

swelling of your hands, legs, feet, and ankles (peripheral edema)
nausea, diarrhea, and vomiting

Tell your doctor if you have any side effect that bothers you or that does not go away. These are
not all the possible side effects of Adempas.

Call your doctor for medical advice about side effects. You may report side effects to FDA at 1-
800-FDA-1088.

How should | store Adempas?
e Store Adempas at room temperature between 59° F to 86° F (15° C to 30° C)
Keep Adempas and all medicines out of the reach of children.

General Information about Adempas

Medicines are sometimes prescribed for purposes other than those listed in a Medication Guide.
Do not use Adempas for a condition for which it is not prescribed. Do not give Adempas to other
people, even if they have the same symptoms that you have. It may harm them.

This Medication Guide summarizes the most important information about Adempas. If you would
like more information about Adempas, talk with your doctor. You can ask your doctor or
pharmacist for information about Adempas that is written for health professionals. For more
information go to www.Adempas-us.com or call 1-800-526-4099.

What are the ingredients in Adempas?
Active ingredient: riociguat

Inactive ingredients: cellulose microcrystalline, crospovidone, hypromellose 5cP, lactose
monohydrate, magnesium stearate, sodium laurylsulfate, hydroxypropylcellulose, hypromellose
3cP, propylene glycol, titanium dioxide. Adempas 1 mg, 1.5 mg, 2 mg and 2.5 mg tablets also
contain ferric oxide yellow. Adempas 2mg and 2.5 mg tablets also contain ferric oxide red.

This Medication Guide has been approved by the U.S. Food and Drug Administration.

Manufactured for:

Bayer HealthCare Pharmaceuticals Inc.
Whippany, NJ 07981

Manufactured in Germany

Issued Month Year {Applicant, upon approval please add the month and year that the MG is
issued.}
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PFADEMPAS®

riociguat

PART I: HEALTH PROFESSIONAL INFORMATION

SUMMARY PRODUCT INFORMATION

Table 1 — Product Information Summary

Administration

Route of Dosage Form, Strength

Nonmedicinal Ingredients

Oral

Film-coated tablet, 0.5 mg, 1 mg, 1.5 mg,
2 mg and 2.5 mg

cellulose microcrystalline, crospovidone,
ferric oxide red, ferric oxide yellow,
hydroxypropylcellulose, hypromellose 3cP,
hypromellose 5cP, lactose monohydrate,
magnesium stearate, propylene glycol, sodium
laurilsulphate and titanium dioxide

This is a complete listing

INDICATIONS AND CLINICAL USE
ADEMPAS (riociguat) is indicated for the management of:

inoperable chronic thromboembolic pulmonary hypertension (CTEPH, WHO Group 4)

persistent or recurrent CTEPH after surgical treatment

in adult patients (=18 years of age) with WHO Functional Class II or III pulmonary
hypertension.

ADEMPAS should only be used by clinicians experienced in the diagnosis and treatment of
CTEPH.

Pediatrics (<18 years of age)

Safety and effectiveness in pediatric patients have not been established (see WARNINGS AND
PRECAUTIONS, Special Populations - Pediatrics).

Geriatrics (= 65 years of age)

Safety and effectiveness in geriatric patients up to 80 years of age have been established (see
WARNINGS AND PRECAUTIONS, Special Populations - Geriatrics).

ADEMPAS
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CONTRAINDICATIONS

e Concomitant use of ADEMPAS (riociguat) with other drugs affecting the nitric oxide-
soluble guanylate cyclase- cyclic guanosine monophosphate (NO-sGC-cGMP) pathway
is contraindicated, due to the risk of developing potentially life-threatening episodes of
hypotension or syncope.

These drugs include:
° PDES inhibitors, such as sildenafil, tadalafil, vardenafil

o Nitrates, taken either regularly or intermittently, in any form (e.g. oral, sublingual,
transdermal, by inhalation)

o Nitric oxide donors, such as amyl nitrate
See DRUG INTERACTIONS, Drug-Drug Interactions.

e ADEMPAS is contraindicated during pregnancy and nursing (see WARNINGS AND
PRECAUTIONS, Special Populations - Nursing Women and TOXICOLOGY,
Reproductive Toxicology).

e Hypersensitivity to ADEMPAS or to any ingredient in the formulation (see DOSAGE
FORMS, COMPOSITION AND PACKAGING).

WARNINGS AND PRECAUTIONS

Hypotension

As a sGC stimulator, ADEMPAS (riociguat) acts as a vasodilator, lowering both pulmonary and
systemic blood pressure. The demonstrated risk of hypotension should be carefully considered
(see ADVERSE REACTIONS), in particular in patients with concomitant or underlying
conditions such as low systemic blood pressure (e.g., systolic blood pressure < 95 mmHg),
coronary artery disease (CAD), hypovolemia, severe left ventricular outflow obstruction or
autonomic dysfunction as well as in patients on antihypertensive therapy or with resting
hypertension.

Drugs Affecting the NO-sGC-cGMP Pathway

ADEMPAS and other drugs that result in increased levels of intracellular cGMP act as
vasodilators. Additive or synergistic effects on systemic blood pressure should be anticipated.

Concomitant use of PDES-inhibitors, nitrates or nitric oxide donors is contraindicated (see
CONTRAINDICATIONS).

Bleeding

In patients with pulmonary hypertension there is an increased likelihood of bleeding, particularly
among patients receiving anticoagulation therapy. Careful monitoring of patients taking
anticoagulants according to common medical practice is recommended.
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The risk of (serious) bleeding may be elevated by ADEMPAS (see ADVERSE REACTIONS).
Bleeding risk should be carefully evaluated before initiating ADEMPAS therapy, and patients
should be monitored periodically.

ADEMPAS should be avoided in patients with a history of serious hemoptysis or who have
previously undergone bronchial arterial embolization.

In case of respiratory tract bleeding, the prescriber should assess the benefit and risk of treatment
continuation with each individual patient.

Pulmonary Veno-occlusive Disease

Pulmonary vasodilators may significantly worsen the cardiovascular status of patients with
pulmonary veno-occlusive disease (PVOD). Therefore, administration of ADEMPAS (riociguat)
to such patients is not recommended. Should signs of pulmonary edema occur, the possibility of
associated PVOD should be considered and treatment with ADEMPAS should be discontinued.

Concomitant Use with CYP or P-gp/BCRP Inhibitors

The concomitant use of ADEMPAS with strong multi pathway CYP inhibitors and P-gp/BCRP
inhibitors such as azole antimycotics (eg, ketoconazole, itraconazole) or HIV protease inhibitors
(eg, ritonavir) is not recommended, due to the pronounced increase in riociguat exposure (see
DRUG INTERACTIONS, Drug-Drug Interactions).

The concomitant use of ADEMPAS with strong CYP1AT1 inhibitors, such as the tyrosine kinase
inhibitor erlotinib, or strong P-gp/BCRP inhibitors, such as the immunosuppressant cyclosporine
A, may result in increased riociguat exposure (see DRUG INTERACTIONS, Drug-Drug
Interactions). These drugs should be used with caution when co-administered with ADEMPAS.
Blood pressure should be monitored and dose reduction of ADEMPAS might be considered.

Special Populations

ADEMPAS has not been studied in the following patient populations and its use is therefore not
recommended in:

o Patients with systolic blood pressure <95 mm Hg at treatment initiation

o Patients with severe hepatic impairment (Child Pugh C)

o Patients with creatinine clearance <15 mL/min or on dialysis
Pediatrics

The safety and effectiveness of ADEMPAS in patients younger than 18 years of age has not been
established in the CTEPH study program. Thus, ADEMPAS is currently not indicated for use in
subjects < 18 years of age.

Geriatrics

43% of the ADEMPAS-treated patients in the CTEPH study program were 65 to 80 years of age.
In contrast to younger patients, dizziness and hypotension occurred more frequently in these
older patients when treated with ADEMPAS, compared to same-aged patients on placebo.
Individual dose titrations should be performed with caution in this age group.
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Pregnancy/Fertility

There are no adequate data from the use of ADEMPAS in pregnant women. Studies in animals
have shown reproductive toxicity (see TOXICOLOGY, Reproductive Toxicology). Therefore,
ADEMPAS is contraindicated in females who are or may become pregnant

(see CONTRAINDICATIONS). Women of childbearing potential should be advised to use
effective contraception during treatment with ADEMPAS.

No specific studies with ADEMPAS in humans have been conducted to evaluate effects on
fertility. In studies that evaluated male and female fertility in rats, no effects were seen with
riociguat up to 5.1 times human exposure when corrected for species differences in protein
binding, whereas its main metabolite produced a slight decrease in implantation rate at systemic
exposure comparable to human systemic exposure (see TOXICOLOGY, Reproductive
Toxicology).

Nursing Women

No data on the use of ADEMPAS in breast-feeding women are available. Data from animals
indicate that ADEMPAS is secreted into milk.

Because of the potential for serious adverse reactions in nursing infants, the use of ADEMPAS
during breast-feeding is contraindicated (see CONTRAINDICATIONS). A decision must be
made whether to discontinue breast-feeding or to discontinue/abstain from therapy, taking into
account the importance of the drug for the mother.

Effect of Cigarette Smoking

In cigarette smokers, riociguat exposure is reduced by 50 to 60% (see ACTION AND
CLINICAL PHARMACOLOGY, Pharmacokinetics - Metabolism). Therefore patients are
advised to stop smoking. Dose adjustment of ADEMPAS may be required in patients who stop
or start smoking during treatment (see DOSAGE AND ADMINISTRATION, Smoking Status).
Effects on Ability to Drive or Use Machines

Dizziness has been reported and may affect the ability to drive and use machines. Patients should
be aware of how they react to ADEMPAS, before driving or operating machinery.

ADVERSE REACTIONS

Adverse Drug Reaction Overview

Serious hemoptysis and pulmonary hemorrhage, including cases with fatal outcome have been
observed in patients with CTEPH treated with ADEMPAS (see WARNINGS AND
PRECAUTIONS, Bleeding).

The most commonly reported adverse reactions, occurring in >10% of patients under
ADEMPAS (riociguat) treatment (up to 2.5 mg tid), were headache, dizziness, dyspepsia,
peripheral edema, nausea, diarrhea, and vomiting.
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Clinical Trial Adverse Drug Reactions

Because clinical trials are conducted under very specific conditions the adverse reaction rates
observed in the clinical trials may not reflect the rates observed in practice and should not be

compared to the rates in the clinical trials of another drug. Adverse drug reaction information
from clinical trials is useful for identifying drug-related adverse events and for approximating
rates.

The safety of ADEMPAS has been evaluated in Phase III trials of more than 650 patients with
CTEPH or pulmonary arterial hypertension (PAH) receiving at least 1 dose of ADEMPAS (see
PART II: SCIENTIFIC INFORMATION, CLINICAL TRIALS).

The overall rates of discontinuation due to an adverse event (AE) in these pooled pivotal
placebo-controlled trials were 2.9% for ADEMPAS, and 5.1% for placebo.

Since ADEMPAS is a vasodilator, common to very common AEs in the pooled Phase III trials
were dizziness, (pre)syncope and hypotension.

Dizziness occurred in 19.8% of patients on riociguat, compared to 13.1% of the placebo patients.

Hypotensive events occurred as AEs in 49 (10.0%) of the patients on riociguat - in 2 cases as a
non-fatal SAE - and in 8 (3.7%) of the patients on placebo; in no case as an SAE.

Bleeding events were very common in the riociguat-treated patients in the pooled Phase III trials.
Idiopathic bleeding events, i.e., events not caused by procedures, were observed in 58 (11.8%) of
the riociguat-treated patients, of which 10 cases were noted as SAEs, 1 of which was fatal. In the
placebo groups, 18 (8.4%) idiopathic bleeding events were observed, none as an SAE.

Anemia occurred commonly in the pooled Phase III trials. Anemia (or respective changes in
laboratory values) reported as an AE was noted in 33 (6.7%) of the patients on riociguat, in 2 of
these cases as an SAE. Anemia occurred in 5 (2.3%) of the patients on placebo, once as an SAE.

Table 2 - Treatment-Emergent Adverse Reactions Reported by >1% of Patients Treated with
ADEMPAS (CHEST-1 data)

System Organ Class ADEMPAS % Placebo %
(n=173) (n=88)
Infections and Infestations
oo 23 1.1

Gastroenteritis
Blood and the lymphatic system disorders

Bleeding (incl. epistaxis and hemoptysis) 12.7 9.1

Anemia (incl. respective laboratory parameters) 4.6 23
Nervous system disorders

Headache 24.9 13.6

Dizziness 23.1 13.6
Cardiac disorders

Palpitations 3.5 4.5
Vascular disorders

Hypotension (incl. blood pressure decreased) 11.0 4.5
Respiratory, thoracic and mediastinal disorders

Nasal congestion 3.5 34
Gastrointestinal disorders

Dyspepsia (incl. epigastric discomfort and eructation) 18.5 8.0

Nausea 11.0 8.0

Diarrhea 9.8 4.5
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Table 2 - Treatment-Emergent Adverse Reactions Reported by >1% of Patients Treated with

ADEMPAS (CHEST-1 data)

System Organ Class

ADEMPAS %

Placebo %

(n=173) (n=88)
Vomiting 9.8 34
Gastrointestinal and abdominal pains 9.8 5.7
Gastrooesophageal reflux disease 4.0 0
Constipation 5.8 1.1
Gastritis 3.5 0
Dysphagia 3.5 0
Abdominal distension 1.2 0
General disorders and administration site conditions
Edema peripheral 15.6 20.5

Table 3 - Treatment-Emergent Adverse Reactions Reported by >1% of Patients Treated with
ADEMPAS (pooled CHEST-1 and PATENT-1 data)

System Organ Class

ADEMPAS %

Placebo %

(n=490) (n=214)

Infections and Infestations

Gastroenteritis 2.4 0.9
Blood and the lymphatic system disorders

Bleeding (incl. epistaxis and hemoptysis) 11.8 8.4

Anemia (incl. respective laboratory parameters) 6.7 2.3
Nervous system disorders

Headache 26.9 17.8

Dizziness 19.8 13.1
Cardiac disorders

Palpitations 6.3 4.7
Vascular disorders

Hypotension 9.8 3.7
Respiratory, thoracic and mediastinal disorders

Nasal congestion 4.3 2.8
Gastrointestinal disorders

Dyspepsia 18.6 8.4

Nausea 14.1 10.7

Diarrhea 12.0 7.9

Vomiting 10.2 6.5

Gastrointestinal and abdominal pains 9.4 7.0

Gastrooesophageal reflux disease 5.1 1.9

Constipation 4.5 1.4

Gastritis 2.9 0

Dysphagia 2.2 0

Abdominal distension 2.0 0.5
General disorders and administration site
conditions 17.3 15.0

Edema peripheral

Less Common Clinical Trial Adverse Drug Reactions

Pulmonary hemorrhage was reported in <1% of patients treated during long term extension study

with ADEMPAS.

ADEMPAS
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Abnormal Hematologic and Clinical Chemistry Findings

Treatment-emergent values below the lower limit of normal for erythrocytes, hematocrit, and
haemoglobin were observed more frequently in the riociguat group than in the placebo group.

In a pooled analysis of placebo-controlled Phase III studies in subjects with CTEPH or PAH,
changes from baseline in mean hemoglobin (-0.58 g/dL vs. 0.13 g/dL) and hematocrit (-1.66%
vs. 0.45%) were observed in patients receiving ADEMPAS or placebo, respectively. Decreases
in hemoglobin (24.1% vs. 9.1%) and hematocrit (13.3% vs. 4.9%) were observed in patients
receiving ADEMPAS and placebo, respectively. Anemia had a higher rate in the ADEMPAS
group (6.7%) compared to placebo (2.3%).

Mean changes in group values from baseline were small for most of the clinical chemistry
parameters in the pooled controlled Phase III studies.

DRUG INTERACTIONS
Overview

Effects of Other Substances on Riociguat

ADEMPAS (riociguat) is mainly catalysed to its main metabolite M1 by several CYP isoforms
(CYP1A1, CYP2C8, CYP2J2, CYP3A4, CYP3AS). Besides ADEMPAS is cleared mainly via
biliary/direct fecal excretion of the unchanged drug, and renal excretion of the unchanged drug
via glomerular filtration. Based on in vitro studies, riociguat was found to be a substrate for the
membrane transport proteins P-gp/BCRP. Inhibitors or inducers of these enzymes or transporters
may affect riociguat exposure.

Riociguat exhibits a reduced solubility at neutral pH vs. acidic medium. Co-medication of drugs
increasing the upper gastro-intestinal pH may lead to lower oral bioavailability.

Effects of Riociguat on Other Substances

Riociguat and its main metabolite are neither inhibitors nor inducers of major CYP isoforms
(including CYP3A4) or transporters (eg, P-gp/BCRP) in vitro at therapeutic plasma
concentrations.

Riociguat and its main metabolite revealed to be strong inhibitors of CYP1AL1 in vitro.
Therefore, clinically relevant drug-drug interactions with co-medications which are significantly
cleared by CYP1A1l-mediated biotransformation, such as erlotinib or granisetron, cannot be
ruled out.
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Drug-Drug Interactions

Table 4 - Established or Potential Drug-Drug Interactions

Proper Name Ref Effect Clinical Comment
Nitrates CT |ADEMPAS 2.5 mg tablets potentiated the blood Coadministration of ADEMPAS
pressure lowering effect of sublingual nitroglycerin |with nitrates or nitric oxide
(0.4 mg) taken 4 and 8 hours after intake. donors (such as amyl nitrite) in
any form is contraindicated (see
CONTRAINDICATIONS)
PDES inhibitors: CT [Studies in animal models showed additive systemic [ Concomitant administration of
- Sildenafil blood pressure lowering effect when ADEMPAS |ADEMPAS with PDES
- Tadalafil was combined with either sildenafil or vardenafil. |inhibitors (such as sildenafil,
- Vardenafil With increased doses, over additive effects on tadalafil, vardenafil) is
systemic blood pressure were observed in some contraindicated (see
cases. CONTRAINDICATIONS).
In an exploratory interaction study in 7 patients
with PAH on stable sildenafil treatment (20 mg
three times daily) single doses of ADEMPAS
(0.5 mg and 1 mg sequentially) showed additive
hemodynamic effects, but no pharmacodynamic
advantages. Doses above 1 mg ADEMPAS were
not investigated in this study.
A 12 week combination study in 18 patients with
PAH on stable sildenafil treatment (20 mg three
times daily) and ADEMPAS (1 mg-2.5 mg three
times daily) compared to sildenafil alone was
performed. In the long term extension part (non
controlled) the concomitant use of sildenafil and
ADEMPAS resulted in a high rate of
discontinuation, predominately due to hypotension.
There was no evidence of a favorable clinical effect
of the combination in the population studied.
Antifungal Agents: CT, |Concomitant administration of 400 mg once daily |Concomitant use with strong
- Ketoconazoles I |ketoconazole led to a 150% (range up to 370%) multi-pathway CYP and
- Clotrimazole increase in riociguat mean AUC and a 46% P-gp/BCRP inhibitors, such as
- Itraconazole increase in mean Cnax. Terminal half-life increased |antifungal agents (eg,
- Miconazole from 7.3 to 9.2 hours and total body clearance ketoconazole, itraconazole) is
decreased from 6.1 to 2.4 L/h. not recommended (see
Pronounced inhibition of recombinant human WARNINGS AND .
. . |PRECAUTIONS, Concomitant
CYP1A1 by the antifungal agents was observed in ith CYP or P-on/BCRP
vitro (ketoconazole, clotrimazole and miconazole, }Jshe Wlt or L Ep
ICs values of 0.3 to 0.6um). nhibitors and ACTION AND
CLINICAL
In vitro, riociguat main metabolite M1 formation in | PHARMACOLOGY,
human liver microsomes was also inhibited by the |Pharmacokinetics - Metabolism)
antifungal agents (ketoconazole > miconazole >
clotrimazole, ICso values of 0.6 to 5.7 uM).
Ketoconazole and itraconazole showed inhibitory
potency on P-gp/ BCRP mediated efflux of
riociguat in vitro (ketoconazole [I;]/ICso: 0.01,
[12]/ICso >10; itraconazole [1;]/ICso: 0.3; [12])/ICso
>10).
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Table 4 - Established or Potential Drug-Drug Interactions

Proper Name Ref Effect Clinical Comment

HIV protease I |In vitro, riociguat main metabolite M1 formation in | Concomitant use with strong

inhibitors human liver microsomes was considerably multi-pathway CYP and P-

- Ritonavir inhibited by HIV protease inhibitors (ritonavir, gp/BCRP inhibitors, such as

- Saquinavir atazanavir > indinavir, ICso values of 5.3 to 11.7 HIV protease inhibitors (eg,
uM). ritonavir) is not recommended
Ritonavir and saquinavir showed inhibitory
potency on P-gp/BCRP mediated efflux of
riociguat in vitro ([1:]/1Cso>0.1 or [1,]/ICs0>10).

Cyclosporine A I [Based on in vitro studies, cyclosporine A inhibited [Drugs strongly inhibiting
efflux of riociguat mediated by the membrane P-gp/BCRP, such as
transport proteins P-gp/BCRP (ICso: 4 uM; cyclosporine A, should be used
[11]/1Cs0< 0.1, [12]/ICs0> 10, respectively). with caution (see WARNINGS

AND PRECAUTIONS,
Concomitant Use with CYP or
P-gp/BCRP Inhibitors). Blood
pressure should be monitored,
and dose reduction of
ADEMPAS should be
considered.

Quinidine I [Quinidine inhibited P-gp/BCRP mediated efflux of |Drugs strongly inhibiting
riociguat (ICso: 19 uM, [11]/I1Cso: 0.12, [12]/ICso: P-gp/BCRP should be used with
105 for P-gp, and ICsp: 300 uM, [1;]/1Cso: 0.01, caution (see WARNINGS AND
[12]/ICso: 16 for BCRP, respectively). PRECAUTIONS, Concomitant

Use with CYP or P-gp/BCRP
Inhibitors). Blood pressure
should be monitored, and dose
reduction of ADEMPAS should
be considered.

Tyrosine kinase I, T | In vitro, pronounced inhibition of recombinant Strong CYP1A1 inhibitors

inhibitors human CYP1A1 by tyrosine kinase inhibitors (eg, [should be used with caution (see

- Erlotinib erlotinib, gefitinib, imatinib, sorafenib and WARNINGS AND

- Gefitinib sunitinib) was observed (ICsp values: 0.2 to 4.2 PRECAUTIONS, Concomitant
uM), and the tyrosine kinase inhibitors also Use with CYP or P-gp/BCRP
affected the M1 formation in human liver Inhibitors). Blood pressure
microsomes (ICsp values: 6.9 to 20.1 uM). should be monitored, and dose

reduction of ADEMPAS should
be considered.

Carvedilol I, T |In vitro, pronounced inhibition of recombinant Strong CYP1A1 inhibitors
human CYP1A1 was observed (ICso value: 0.7 should be used with caution (see
uM); M1 formation in human liver microsomes WARNINGS AND
was also affected (ICso value: 11 uM). PRECAUTIONS, Concomitant

Use with CYP or P-gp/BCRP
Inhibitors). Blood pressure
should be monitored, and dose
reduction of ADEMPAS should
be considered.

Clarithromycin CT |Co-administration of clarithromycin (500 mg No dose adjustment required.
twice daily), classified as strong and selective
CYP3A4 inhibitor and also reported to be a
weak-to-moderate P-gp inhibitor, moderately
increased mean AUC by 41% without significant
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Table 4 - Established or Potential Drug-Drug Interactions

Proper Name Ref Effect Clinical Comment

change in Cmax. This is not considered clinically
relevant.

H*, K*-ATPase CT, | Pre- and co-treatment with the proton pump No dose adjustment required.

(proton pump) I |inhibitor omeprazole (40 mg once daily) reduced

inhibitor riociguat mean AUC by 26% and mean Cpax by

- Omeprazole 35% in healthy volunteers. This is due to increased

- Pantoprazole gastric pH by omeprazole as anticipated from in

vitro solubility data. Riociguat exhibits a reduced
solubility at neutral pH vs. acidic medium in vitro.

Pantoprazole reduced the BCRP mediated efflux of
riociguat concentration dependent with an ICsp of
4.0 uM ([I1)/1Cs0:1.5, [1)/1Csp: 100).

Aluminum hydroxide/ | CT |Co-administration of the antacid aluminum Antacids should be taken at least
magnesium hydroxide hydroxide / magnesium hydroxide reduced 1 hour after ADEMPAS.
riociguat mean AUC by 34% and mean Cpax by
56% (see DOSAGE AND ADMINISTRATION).

Amiodarone I |Amiodarone inhibited P-gp mediated transport of |No dose adjustment required.
riociguat across L-MDR1 cells (ICso: 4.3 uM,
[12)/ICso: 277). Amiodarone showed a weak
inhibition of the recombinant human CYP1A1
mediated M-1 formation with ICso value of 4.9 uM.

Bosentan CT |Bosentan, reported to be a moderate inducer of No dose adjustment required.
CYP3AA4, led to a decrease of riociguat steady-state
plasma concentrations in PAH patients by 27%
without compromising the efficacy of the

combination.
Phenytoin, CT |The concomitant use of ADEMPAS with strong No dose adjustment required.
Carbamazepine, CYP3A4 inducers (eg, phenytoin, carbamazepine,
Phenobarbitone phenobarbitone, or St. John’s Wort) may also lead
St. John’s Wort to decreased riociguat plasma concentration.
Verapamil I |Verapamil inhibited P-gp mediated transport of No dose adjustment required.

riociguat across L-MDRI1 cells (ICso: 3.3 uM,
[1,]/ICs0: 92).

Warfarin/ CT [Concomitant treatment with ADEMPAS and No dose adjustment required.
Phenprocoumon warfarin did not alter prothrombin time induced by
the anticoagulant. The concomitant use of
ADEMPAS with other coumarin-derivates (eg,
phenprocoumon) is also not expected to alter
prothrombin time.

Lack of mutual pharmacokinetic interactions
between riociguat and the CYP2C9 substrate
warfarin was demonstrated in vivo.

Acetylsalicylic Acid | CT |Riociguat did neither potentiate the bleeding time |No dose adjustment required.
(ASA) caused by acetyl salicylic acid nor affect the
platelet aggregation in humans.
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Table 4 - Established or Potential Drug-Drug Interactions

Proper Name Ref Effect Clinical Comment
UGT1AL, UGT1A9 I,T [UGT1A1 and 1A9 are involved in the N- Drugs strongly inhibiting
inhibitors glucuronidation of metabolite M1 to M4. In vitro, [UGT1Al and/or UGT1A9

the UGT1A1 inhibitor atazanavir, considerably should be used with caution.
reduced the M4 formation. In addition, the Blood pressure should be

UGT1ADY inhibitor niflumic acid, inhibited the N- [monitored, and dose reduction of
glucuronidation of M1. Thus, UGT1A1l and 1A9 |ADEMPAS should be
inhibitors may potentially increase the exposure of |considered. Concomitant use

M1, which is pharmacologically active with atazanavir is not
(pharmacological activity: 1/10% to 1/3™ of recommended (see HIV protease
riociguat). inhibitors in this table).

Legend: CT=Clinical Trial; I=/n Vitro T=Theoretical
[1;]: maximum steady-state inhibitor systemic concentration
[I2]: hypothetical intestinal concentration (highest dose/250 mL)

Drug-Food Interactions

No clinically relevant interaction with food was observed (see ACTION AND CLINICAL
PHARMACOLOGY, Pharmacokinetics).

Drug-Lifestyle Interactions

In cigarette smokers riociguat exposure is reduced by 50 to 60% (see ACTION AND CLINICAL
PHARMACOLOGY, Pharmacokinetics - Metabolism). Therefore patients are advised to stop
smoking (see DOSAGE AND ADMINISTRATION, Smoking Status). Dose adjustment of
ADEMPAS may be required in patients who stop or start smoking during treatment.

DOSAGE AND ADMINISTRATION

Dosing Considerations

Treatment should only be initiated and monitored under the supervision of a clinician
experienced in the diagnosis and treatment of CTEPH.

Recommended Dose and Dosage Adjustment

Treatment Initiation

The recommended starting dose of ADEMPAS (riociguat) is 1 mg 3 times daily for 2 weeks.
Tablets should be taken 3 times daily approximately 6 to 8 hours apart, with or without food. A
lower starting dose of 0.5 mg 3 times daily may be used at the discretion of the physician to
minimize the potential of hypotensive events.

Dosage should be increased in 2-week intervals by 0.5 mg increments to a maximum of 2.5 mg
3 times daily, if systolic blood pressure is >95 mmHg and the patient has no signs or symptoms
of hypotension. If systolic blood pressure falls below 95 mmHg, dosage should be maintained
provided the patient does not show any signs or symptoms of hypotension. If, at any time during
the up-titration phase, systolic blood pressure decreases below 95 mmHg, and the patient shows
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signs or symptoms of hypotension, the next 3 doses should be withheld and dosing should be
restarted, decreased by 0.5 mg tid, 24 hours later, as clinically warranted.
Maintenance Dose

The established individual dose should be maintained unless signs and symptoms of hypotension
occur. The maximum total daily dose of ADEMPAS (riociguat) is 7.5 mg.

If not tolerated, dose reduction might be considered at any time.

Missed Dose

If a dose is missed, treatment should be continued with the next dose as planned.

Treatment Discontinuation

In case treatment has to be interrupted for 3 days or more, restart treatment at the starting dose
3 times daily for 2 weeks, and continue dose titration regimen as described above.

Geriatrics (=65 vears of age)

Elderly (=65 years) patients exhibited higher plasma concentrations than younger patients.
Particular care should be exercised during individual dose titration (see ACTION AND
CLINICAL PHARMACOLOGY, Pharmacokinetics - Special Populations and Conditions:
Geriatrics).

Pediatrics

ADEMPAS is not recommended for use in pediatrics.

Hepatic Impairment

Particular care should be exercised during individual dose titration in patients with moderate
hepatic impairment (Child Pugh B) (see ACTION AND CLINICAL PHARMACOLOGY,
Pharmacokinetics — Special Populations and Conditions: Hepatic Insufficiency).

ADEMPAS is not recommended in patients with severe hepatic impairment (Child Pugh C) (see
WARNINGS AND PRECAUTIONS, Special Populations).

Renal Impairment

Particular care should be exercised during individual dose titration in patients with mild,
moderate, or severe renal impairment (creatinine clearance 15 to 80 mL/min) (see ACTION
AND CLINICAL PHARMACOLOGY, Pharmacokinetics — Special Populations and Conditions:
Renal Insufficiency).

ADEMPAS is not recommended in patients with creatinine clearance <15 mL/min or on dialysis
(see WARNINGS AND PRECAUTIONS, Special Populations).

ADEMPAS Page 14 of 33

Pristine PM 14



Smoking Status

Current smokers should be advised to stop smoking. Plasma concentrations of riociguat in
smokers are reduced compared to non-smokers. Dose adjustment of ADEMPAS may be required
in patients who stop or start smoking during treatment (see DRUG INTERACTIONS, Overview
and ACTION AND CLINICAL PHARMACOLOGY, Pharmacokinetics - Metabolism).

Concomitant Use with Antacids

Antacids should be taken at least 1 hour after ADEMPAS (see DRUG INTERACTIONS, Drug-
Drug Interactions).

OVERDOSAGE

For management of suspected drug overdose, contact your regional Poison Control Centre.

Inadvertent overdosing with total daily doses of 9 to 25 mg ADEMPAS (riociguat) between 2 to
32 days was reported. Adverse reactions were similar to those seen at lower doses (see
ADVERSE REACTIONS).

No specific antidote is available.
In case of overdose, standard supportive measures should be adopted as required.
In case of pronounced hypotension, active cardiovascular support may be required.

Based on the high plasma protein binding riociguat is not expected to be dialyzable.

ACTION AND CLINICAL PHARMACOLOGY

Mechanism of Action

ADEMPAS (riociguat) is a stimulator of the soluble guanylate cyclase (sGC), an enzyme in the
cardiopulmonary system and the receptor for nitric oxide (NO).

Pharmacodvnamics

There is a direct relationship between riociguat plasma concentration and hemodynamic
parameters such as systemic and pulmonary vascular resistance, systolic blood pressure, and
cardiac output.
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PharmacoKkinetics

Table 5 — Summary of Pharmacokinetic Parameters in humans.

Cmax (ng/L) ti2 (h) AUCo-78 Clearance/F Ctrough (ng/L)
(ug*h/L) (L/h)
Single Dose Studies
| 119 | 11.7 | 1411 | 1.77 | 72.6

Multiple Dose Studies
| 203 | 11.8 | 1387 | 1.68 | 137

Absorption

The absolute bioavailability of riociguat is high (94%). Riociguat is rapidly absorbed with
maximum concentrations (Cmax) appearing 1 to 1.5 hours after tablet intake.

Intake with food does not affect riociguat AUC. Ciax was reduced to a minor extent (35%
lowering). Therefore, riociguat can be taken with or without food.

Distribution

Plasma protein binding in humans is high at approximately 95%, with serum albumin and
al-acidic glycoprotein being the main binding components.

Metabolism

N-demethylation, catalyzed by CYP1A1, CYP3A4, CYP2CS, and CYP2J2, is the major
biotransformation pathway of riociguat leading to its major circulating active metabolite M1
(pharmacological activity: 1/10" to 1/3™ of riociguat) which is further metabolized to the
pharmacologically inactive N-glucuronide.

CYP 1A1 catalyzes the formation of riociguat’s main metabolite in liver and lungs and is known
to be inducible by polycyclic aromatic hydrocarbons, for instance, present in cigarette smoke.

Excretion

Total riociguat (parent compound and metabolites) is excreted via both renal (33 to 45%) and
biliary/fecal routes (48 to 59%). Approximately 4 to 19% of the administered dose was excreted
as unchanged riociguat via the kidneys. Approximately 9 to 44% of the administered dose was
found as unchanged riociguat in feces.
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Linearity / Non-linearity
Riociguat pharmacokinetics are linear from 0.5 to 2.5 mg.

In pulmonary hypertension patients, inter-individual variability (CV%) of riociguat exposure
(AUC) across all doses is approximately 60%. The intra-individual variability is considerably
lower with 35% for riociguat trough plasma concentration (Cough)-

Special Populations and Conditions

Geriatrics

Elderly patients (>65 years) exhibited higher plasma concentrations than younger patients, with
mean AUC values being approximately 40% higher in elderly, mainly due to reduced (apparent)
total and renal clearance (see DOSAGE AND ADMINISTRATION, Geriatrics (>65 years of

age)).

Hepatic Insufficiency

There was no clinically relevant change in exposure in cirrhotic subjects with mild-hepatic
impairment (classified as Child Pugh A).

In cirrhotic subjects with moderate hepatic impairment (classified as Child Pugh B), riociguat
mean AUC was increased by 50 to 70% compared to healthy controls (see DOSAGE AND
ADMINISTRATION, Hepatic Impairment).

There are no data in patients with severe hepatic impairment (classified as Child Pugh C),
therefore use of ADEMPAS is not recommended in these patients (see WARNINGS AND
PRECAUTIONS, Special Populations and DOSAGE AND ADMINISTRATION, Hepatic
Impairment).

Renal Insufficiency

Overall, mean dose- and weight- normalized exposure values for riociguat were higher in
subjects with renal impairment compared to subjects with normal renal function. Corresponding
values for the main metabolite were higher in subjects with renal impairment compared to
healthy subjects. In individuals with mild (creatinine clearance 50 to 80 mL/min), moderate
(creatinine clearance 30 to <50 mL/min) or severe (creatinine clearance <30 mL/min) renal
impairment, riociguat plasma concentrations (AUC) were increased by 43%, 104%, or 44%,
respectively (see DOSAGE AND ADMINISTRATION, Renal Impairment).

There are no data in patients with creatinine clearance <15 mL/min or on dialysis. Therefore use
is not recommended in patients with creatinine clearance <15 mL/min or on dialysis (see
WARNINGS AND PRECAUTIONS, Special Population and DOSAGE AND
ADMINISTRATION, Renal Impairment).

Due to the high plasma protein binding riociguat is not expected to be dialyzable.

Gender, Ethnicity, Weight Categories

Pharmacokinetic studies revealed no relevant differences due to gender, ethnicity or weight in
the exposure to riociguat.
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STORAGE AND STABILITY
ADEMPAS (riociguat) should be stored at room temperature between 15°C to 30°C.

SPECIAL HANDLING INSTRUCTIONS
There are no special handling requirements for ADEMPAS (riociguat).

DOSAGE FORMS, COMPOSITION AND PACKAGING!

ADEMPAS (riociguat) is available as 0.5 mg, 1 mg, 1.5 mg, 2 mg, and 2.5 mg tablets for oral
administration containing the following inactive ingredients: cellulose microcrystalline,
crospovidone, hypromellose 5¢P, lactose monohydrate, magnesium stearate, sodium
laurilsulphate. The film-coating contains the following inactive ingredients
hydroxypropylcellulose, hypromellose 3cP, propylene glycol, titanium dioxide. ADEMPAS

I mg, 1.5 mg, 2 mg and 2.5 mg tablets contain in addition ferric oxide yellow and ADEMPAS
2 mg and 2.5 mg tablets contain in addition ferric oxide red.

ADEMPAS is supplied as follows:
Tablet strength Description

0.5 mg film-coated, round, white tablets marked with the Bayer cross on one side and
“0.5” and an “R” on the other side.
I mg film-coated, round, pale yellow tablets marked with the Bayer cross on one
side and “1”” and an “R” on the other side.
1.5 mg film-coated, round, yellow-orange tablets marked with the Bayer cross on one
side and “1.5” and an “R” on the other side.
2 mg film-coated, round, pale orange tablets marked with the Bayer cross on one
side and “2” and an “R” on the other side.
2.5 mg film-coated, round, red-orange tablets marked with the Bayer cross on one

side and “2.5” and an “R” on the other side.

ADEMPAS 0.5 mg, 1 mg, 1.5 mg, 2 mg, and 2.5 mg tablets are supplied in HDPE bottles of 42
and 90 and in blisters of 42.

! Not all presentations may be available in Canada.
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PART II: SCIENTIFIC INFORMATION

PHARMACEUTICAL INFORMATION

Drug Substance

Proper name:

Chemical name:

Molecular formula:
Molecular weight:

Structural formula:

Physicochemical properties:

CLINICAL TRIALS

Riociguat

Methyl 4,6-diamino-2-[1-(2-fluorobenzyl)-1H-pyrazolo
[3,4-b]pyridin-3-yl]-5-pyrimidinyl(methyl)carbamate

C20H19FNgO2

422.42

H,C. C,)

Riociguat is a white to yellowish, crystalline,
non-hygroscopic substance. In solid form it is stable to
temperature, light, and humidity.

The solubility at 25°C in water: 4 mg/L, in ethanol:

800 mg/L, in 0.1 M HCI (pH 1): 250 mg/L and in buffer
(phosphate) pH 7: 3 mg/L. In the pH range of 2 to 4 the
solubility showed strong pH-dependency. Solubility
increases at lower pH values.

CHEST-1 Study in patients with chronic thromboembolic pulmonary hypertension

(CTEPH)

Study Design and Demographics

The ADEMPAS (riociguat) Phase III program included the CHEST-1 study. This randomized,
double-blind, multi-national, multi-centre, placebo controlled Phase III study was conducted in
patients with inoperable, or persistent or recurrent chronic thromboembolic pulmonary
hypertension (CTEPH) after surgical treatment. Patients were included who were inoperable

ADEMPAS
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(assessed by an independent adjudication committee or an experienced surgeon), or who had
recurrent or persistent CTEPH after undergoing pulmonary endarterectomy (PEA).

The patient population included male and female patients between the age of 19 and 80. 72% of
patients had inoperable CTEPH, 28% had recurrent or persistent CTEPH following PEA.

The majority of patients had a World Health Organization (WHO) Functional Class II (31%) or
III (64%) at baseline. The mean baseline 6SMWD was 347 m. All patients were treatment naive
(PAH-specific medication was excluded).

CHEST-1 included 261 patients treated and valid for safety randomized to one of two treatment
groups: riociguat individual dose titration (IDT) up to 2.5 mg tid (n=173, referred to as the
riociguat group), or placebo (n=88). During an 8-week titration phase, the dose of riociguat was
titrated every 2-weeks based on the patient’s systolic blood pressure and signs or symptoms of
hypotension. An individualized dose was reached at the end of the titration.

At the end of the 16-week treatment phase, 77% of subjects in the riociguat 1.0 to 2.5 mg group
were on the highest dose of 2.5 mg, 13% were on 2.0 mg and the rest on lower doses. Eligible
subjects had the option to enter an open-label extension trial (CHEST-2), where all subjects
received an individualized optimal dose of riociguat.

CHEST-1 Study Results

Improvements in the primary efficacy variable, the six minute walk distance (6MWD), were
apparent from week 2 onward, and at week 16 the increase in 6 MWD within the riociguat group
was 46 m (least-squares) (95% Confidence Interval (CI): 25 m to 67 m; p<0.0001) compared to
placebo (ITT analysis, see Figure 1). Improvements of riociguat over placebo were observed in
all sub-groups evaluated. Inoperable patients (n=189) demonstrated an increase in 6MWD of
54 m (95% CI: 29 m to 79 m), and patients with recurrent or persisting CTEPH following PEA
(n=72) demonstrated an increase in 6MWD of 27 m (95% CI: -10 m to 63 m). In subjects with a
WHO functional class of III/IV at baseline, riociguat led to a 53 m (95% CI: 27 m to 79 m)
improvement in the 6MWD from baseline to week 16; in subjects with a WHO functional class
of I/II at baseline, the treatment effect was 26 m (95% CI: =9 m to 59 m).

A larger proportion of subjects in the riociguat 1.0 to 2.5 mg group than in the placebo group had
an improvement in 6 MWD of at least 30 m by week 16: (63% vs. 30%).
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Figure 1: Mean (% standard error) changes from baseline in the distance walked in 6 minutes
(modified intention-to-treat population without imputation of missing values) during the 16 week
of CHEST-1 study

Treatment with riociguat resulted in improvements across the secondary efficacy variables.
There were significant reductions in PVR and NT-proBNP, and a significant improvement in
WHO functional class of at least one functional class in the riociguat group at week 16 [last visit]
of 33% vs. 15% in the placebo arm, while a decline of at least one functional class was observed
in 5% of patients in riociguat group vs. 5% in placebo group (p=0.0026). There were also
favorable effects in the riociguat group on time to clinical worsening, Borg CR 10 Scale, EQ-5D
questionnaire, and LPH questionnaire (see Table 6).
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Table 6 - Summary of efficacy results for pre-defined variables in the hierarchical testing
order- Study 11348 (CHEST-1), ITT analysis set

Variable LS mean 95% CI Stratified Wilcoxon test

(treatment difference of p-value
riociguat IDT to placebo)

6MWD (m) (primary) 46 25 to 67 <0.0001*

PVR (dyn*s* cm™) -246 -303 to -190 <0.0001*

NT-proBNP (pg/mL) -444 -843 to -45 <0.0001*

WHO functional class 32.9%* riociguat N/A 0.0026*

14.9%? placebo

Time to clinical 2.3%?" riociguat N/A 0.1724¢

worsening 5.7%" placebo

Borg CR 10 score ¢ -0.8° riociguat N/A 0.0035f

0.2° placebo
EQ-5D questionnaire 0.13 0.06 to 0.21 <0.0001
LPH questionnaire -5.76 -10.45to -1.06 0.1220

Abbreviations: LS = least square; CI = confidence interval; IDT = individual dose titration (riociguat 1.0 to 2.5
mg); 6MWD = 6 minute walking distance; PVR = pulmonary vascular resistance; EQ-5D = European
quality of life 5-dimensions instrument; LPH = Living with Pulmonary Hypertension

*

o Q0 o

Statistically significant

Improvement by at least | WHO functional class in the respective treatment group
Percentage of subjects with any clinical worsening event in the respective treatment group
Stratified log-rank test p-value for time to clinical worsening.

Subjects enrolled before amendment 3 used the Modified Borg Dyspnoea Scale.

Change from baseline to last visit in the respective treatment group
Due to the hierarchical testing strategy, formal statistical testing stopped at this point.

Invasive hemodynamic parameters were assessed in CHEST-1. Right heart catheterization was
performed at the beginning and the end of the study period in 233 patients. A statistically
significant reduction of PVR (-246 dyn*s*cm™, p<0.0001), mean pulmonary artery pressure
(PAPmmean) (-5.0 mmHg, p<0.0001) and an increase in cardiac index (0.47 L/min/m?; p<0.0001)
was shown in the riociguat group vs. placebo.
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Table 7 - CHEST 1, Change in hemodynamic parameters from baseline to last visit

Parameter (unit) Mean LS mean 95% CI Stratified
change difference Wilcoxon test
p-value
RIO  PBO

PCWP (mmHg) 0.59 | 0.18 0.58 —0.36 to 1.53 0.2285
RAP (mmHg) —1.04 | -0.55 —0.55 —1.72 t0 0.62 0.3593
PAPsyst (mmHg) —6.84 ] 0.95 —7.52 —10.88 to —4.16 <0.0001
PAPdiast (mmHg) -3.05] 0.67 -3.62 —5.30to —1.95 0.0002
PAPmean (mmHg) -4.31] 0.76 —4.96 —6.75 to -3.16 <0.0001
MAP (mmHg) -9.271-0.29 -9.15 —11.83 to —6.46 <0.0001
SvO;2 (%) 2.95 | -0.44 3.85 1.46 to 6.25 0.0010
CO (L/min) 0.81 | -0.03 0.86 0.59to 1.12 <0.0001
CI (L/min/m?) 0.45 | -0.01 0.47 0.33 t0 0.62 <0.0001
PVR* (dyn*s*cm™) —226 | 23.1 —246.43 —303.33 to —189.53 <0.0001
PVRI (dyn*s*cm>*m?) —397 | 483 —448.95 —553.62 to —344.27 <0.0001
SVR (dyn*s*cm™) —445 | 16.6 —478.24 —602.30 to —354.19 <0.0001
SVRI (dyn*s*cm™*m?) =799 | 53.7 —914.16 —1140.97 to —687.35 <0.0001

Abbreviations: CI = Cardiac Index; CO = Cardiac Output; MAP = Mean Arterial Pressure; PAPdiast =
Diastolic Pulmonary Arterial Pressure; PAPmean = Mean Pulmonary Arterial Pressure; PAPsyst =
Systolic Pulmonary Arterial Pressure; PBO = Placebo; PCWP = Pulmonary Capillary Wedge Pressure;
PVR = Pulmonary Vascular Resistance; PVRI = Pulmonary Vascular Resistance Index; RAP = Right
Atrial Pressure; RIO = Riociguat 1.0-2.5 mg; SvO2 = Venous Oxygen Saturation Rate; SVR = Systolic
Vascular Resistance; SVRI = Systolic Vascular Resistance Index

* PVR was a secondary endpoint in the study

NT-proBNP levels were significantly reduced: placebo-corrected mean change from baseline
was -444 pg/L, CI -843 to -45, p<0.0001 (see Table 6).

A greater improvement in WHO functional class was observed in the riociguat IDT group than in
the placebo group (see Table 6). A higher proportion of subjects in the riociguat IDT group than
in the placebo group had an improvement of at least one class (32.9% vs. 14.9%).

Time to clinical worsening (TTCW) was not statistically significantly different compared to
placebo, but there was a trend in favour of the riociguat-treated patients. The secondary efficacy
variable of TTCW was a combined endpoint of death (all-cause mortality), and events reflective
of residual clinical worsening. Benefit was observed in both inoperable and operable CTEPH
patients.

Patients previously randomized to either riociguat or placebo in CHEST-1 received
individualized dose-titrated riociguat (capped at 2.5 mg TID) in an open-label extension study of
CHEST-1. This study (CHEST-2) included 237 patients. The mean treatment duration at the cut-
off date was 388 days with a median duration of 336 days (range 15 to 989 days) and a total
riociguat exposure of 206 patient years.

Patients on riociguat in CHEST-1 ended that study with a 51.2 + 61.8 m (n=129) improvement in
6MWD compared to baseline in CHEST-1; at 3-month, 6-month, 12-month and 18-month into
CHEST-2 the 6MWD improvement in the riociguat group was 63.4 £ 58.7 m (n=115), 64.7 +
55.3 m (n=98), 62.1 £ 65.7 m (n=63) and 80.3 + 62.2 m (n=43). Patients on placebo in CHEST-1
ended that study with a 4.1 £ 66.2 m (n=65) improvement in 6 MWD compared to baseline in
CHEST-1; at 3-month, 6-month, 12-month and 18-month into CHEST-2 the 6MWD
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improvement in this former placebo group was 43.9 + 65.8 m (n=57), 40.9 = 60.8 m (n=51), 17.2
+ 68.9 m (n=30) and 18.6 = 54.6 m (n=20).

Of the patients on riociguat in CHEST-1, 34.9% completed that study with a > 1 class
improvement in WHO functional class, and 3.9% with a 1 class deterioration compared to
baseline in CHEST-1: 34.9%/3.9% (n=129). At 3-month, 6-month, 12-month and 18-month into
CHEST-2 these improvement/deterioration fractions in the riociguat group were: 43.0%/2.5%
(n=121), 52.5%/5.9% (n=101), 57.6%/3.0% (n=66) and 63.6%/4.5% (n=44). Of the patients on
placebo in CHEST-1, 13.8% ended that study with a > 1 class improvement in WHO functional
class, and 3.1% with a 1 class deterioration compared to baseline in CHEST-1: 13.8%/3.1%
(n=65). At 3-month, 6-month, 12-month and 18-month into CHEST-2 these
improvement/deterioration fractions in the former placebo group were: 38.3%/3.3% (n=60),
37.0%/1.9% (n=54), 33.3%/0% (n=30) and 20.0%/0% (n=20).

DETAILED PHARMACOLOGY

Animal Pharmacology

In all species tested, the toxicological profile of ADEMPAS (riociguat) was characterized by
effects secondary to the pharmacological mode of action — stimulation of the soluble guanylate
cyclase and subsequent increase of intracellular cGMP levels. The cardiovascular, the
gastrointestinal and the skeletal system were shown to be most sensitive to these effects.
Nonclinical safety testing of ADEMPAS revealed no toxicity of specific concern like
hepatotoxicity and renal toxicity. Studies addressing the risk for QT-prolongation in vitro
showed no relevant intrinsic effect of ADEMPAS on cardiac repolarization. The QT interval was
not considered as affected when corrected for heart rate in conscious or anesthetized dogs after
single oral administration of ADEMPAS or its main metabolite M 1.

Human Pharmacology

ADEMPAS is a stimulator of soluble guanylate cyclase (sGC), an enzyme in the
cardiopulmonary system and the receptor for nitric oxide (NO).
Absorption and Bioavailability

The absolute bioavailability of riociguat is high (94%). Riociguat is rapidly absorbed with
maximum concentrations (Cmax) appearing 1 to 1.5 hours after tablet intake.

Intake with food does not affect riociguat AUC. Ciax was reduced to a minor extent (35%
lowering). Therefore, riociguat can be taken with or without food.
Pharmacokinetics

When NO binds to sGC, the enzyme catalyzes the synthesis of the signaling molecule cyclic
guanosine monophosphate (cGMP). Intra-cellular cGMP plays an important role in regulating
processes that influence vascular tone, proliferation, fibrosis, and inflammation.

Pulmonary hypertension is associated with endothelial dysfunction, impaired synthesis of nitric
oxide, and insufficient stimulation of the NO-sGC-cGMP pathway.
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Riociguat has a dual mode of action. It sensitizes sGC to endogenous NO by stabilizing the
NO-sGC binding. Riociguat also directly stimulates sGC via a different binding site,
independently of NO.

Riociguat restores the NO-sGC-cGMP pathway and leads to increased generation of cGMP.

There is a direct relationship between riociguat plasma concentration and hemodynamic
parameters such as systemic and pulmonary vascular resistance, systolic blood pressure, and
cardiac output.

Distribution

Plasma protein binding in humans is high at approximately 95%, with serum albumin and
al-acidic glycoprotein being the main binding components.

The volume of distribution is moderate with volume of distribution at steady state being
approximately 30 L.

Metabolism

N-demethylation, catalyzed by CYP 1A1, CYP 3A4, CYP 2C8, and CYP 2J2, is the major
biotransformation pathway of riociguat leading to its major circulating active metabolite M1
(pharmacological activity: 1/10" to 1/3™ of riociguat) which is further metabolized to the
pharmacologically inactive N-glucuronide.

In vitro, ketoconazole, classified as strong CYP3A4 and P-glycoprotein (P-gp) inhibitor, has
been shown to be a ‘multi-pathway CYP and P-gp/‘breast cancer resistance protein’ (BCRP)
inhibitor’ for riociguat metabolism and excretion.

From the recombinant CYP isoforms investigated in vitro CYP1A1 most effectively catalyzed
formation of riociguat main metabolite. The class of tyrosine kinase inhibitors was identified as
potent inhibitors of CYP1A1, with erlotinib and gefitinib exhibiting the highest inhibitory
potency in vitro. Therefore, drug-drug interactions by inhibition of CYP1A1 could result in
increased riociguat exposure, especially in smokers. Therefore, strong CYP1A1 inhibitors should
be used with caution.

Excretion

Total riociguat (parent compound and metabolites) is excreted via both renal (33 to 45%) and
biliary/fecal routes (48 to 59%). Approximately 4 to 19% of the administered dose was excreted
as unchanged riociguat via the kidneys. Approximately 9 to 44% of the administered dose was
found as unchanged riociguat in feces.

Based on in vitro data riociguat and its main metabolite are substrates of the transporter proteins
P-gp (P-glycoprotein) and BCRP (breast cancer resistance protein).

With a systemic clearance of about 3 to 6 L/h, riociguat can be classified as a low-clearance
drug. Elimination half-life is about 7 hours in healthy subjects and about 13 hours in patients.
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Linearity / Non-linearity
Riociguat pharmacokinetics are linear from 0.5 to 2.5 mg.

Inter-individual variability (CV%) of riociguat exposure (AUC) across all doses is approximately
60%. The intra-individual variability is considerably lower with 35% for riociguat trough plasma
concentration (Cirough).

Special Populations
Geriatrics

Elderly patients (>65 years) exhibited higher plasma concentrations than younger patients, with
mean AUC values being approximately 40% higher in elderly, mainly due to reduced (apparent)
total and renal clearance (see DOSAGE AND ADMINISTRATION, Geriatrics (>65 years of

age)).

Hepatic Insufficiency

There was no clinically relevant change in exposure in cirrhotic subjects with mild-hepatic
impairment (classified as Child Pugh A).

In cirrhotic subjects with moderate hepatic impairment (classified as Child Pugh B), riociguat
mean AUC was increased by 50 to 70% compared to healthy controls (see DOSAGE AND
ADMINISTRATION, Hepatic Impairment).

There are no data in patients with severe hepatic impairment (classified as Child Pugh C),
therefore use of ADEMPAS is not recommended in these patients (see WARNINGS AND
PRECAUTIONS, Special Populations and DOSAGE AND ADMINISTRATION, Hepatic
Impairment).

Renal Insufficiency

Overall, mean dose- and weight- normalized exposure values for riociguat were higher in
subjects with renal impairment compared to subjects with normal renal function. Corresponding
values for the main metabolite were higher in subjects with renal impairment compared to
healthy subjects. In individuals with mild (creatinine clearance 50 to 80 mL/min), moderate
(creatinine clearance 30 to <50 mL/min) or severe (creatinine clearance <30 mL/min) renal
impairment, riociguat plasma concentrations (AUC) were increased by 43%, 104%, or 44%,
respectively (see DOSAGE AND ADMINISTRATION, Renal Impairment).

There are no data in patients with creatinine clearance <15 mL/min or on dialysis. Therefore, use
is not recommended in patients with creatinine clearance <15 mL/min or on dialysis (see
WARNINGS AND PRECAUTIONS, Special Populations and DOSAGE AND
ADMINISTRATION, Hepatic Impairment).

Due to the high plasma protein binding riociguat is not expected to be dialyzable.

Gender, Ethnicity, Weight Categories

Pharmacokinetic studies revealed no relevant differences due to gender, ethnicity or weight in
the exposure to riociguat.
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TOXICOLOGY

Non-clinical data revealed no unusual hazard for humans based on conventional studies of safety
pharmacology, single dose toxicity, phototoxicity, genotoxicity, and carcinogenicity.
Embryo-fetal toxicity, including malformations, was seen in developmental/reproductive studies.

Repeated Dose Toxicity

Effects observed in repeat-dose toxicity studies were mainly due to the pharmacodynamic
activity of riociguat (hemodynamic and smooth muscle relaxing effects), and occurred at
systemic exposures comparable to or less than that at the maximum human recommended dose

(MRHD).

In rats, these included: clinical signs such as penile erection likely due to vasodilation; increased
water consumption and urine volume and consequently decreased urine density and
concentrations of constituents, increased adrenal gland weight and width of the zona
glomerulosa; prominent/dilated vascular spaces in wall of mesenteric veins; increased red blood
cell parameters and reticulocyte counts; and intestinal effects (distended abdomen, increased
girth, elongated intestines, dilated cecum) presumed due to reduced gastrointestinal motility.

Bile duct activation and/or hyperplasia and increased periportal inflammatory infiltration was
seen in rats given 100 g/kg/day in a 13-week study resulting exposures about 7 times that at the
MRHD, although the incidence of biliary cysts was increased in high dose males rats in the
carcinogenicity study at exposures only slightly above that at the MRHD. Similar findings were
not seen in mice or dogs.

Increased heart weight at therapeutic exposures was without microscopic correlate in subchronic
and chronic rat studies. However, cardiac enlargement and increased incidences of atrial
thrombus, dilation, cardiomyopathy, and vasculopathy in high dose males in the rat
carcinogenicity study occurred at exposures more than twice that at the MRHD, although
exposure was less than that at the MRHD at the no-effect dose.

Clinical effects in dogs were mainly referable to the gastrointestinal system, and included
vomiting, diarrhea, decreased food consumption, and weight loss.

In dogs, marked decreases in systolic and diastolic blood pressure and compensatory increases in
heart rate that occurred at > 0.3 mg/kg/day were without a no effect dose level. Pathologic
lesions in heart (myocardial degeneration, myocardial fibrosis of papillary muscle, endocarditis)
and in coronary vessels (vascular/perivascular edema, vascular hypertrophy) also occurred at

> 0.3 mg/kg/day. Hemodynamic and cardiovascular hemodynamic changes occurred in dogs at
systemic exposures comparable to or less than exposure at the MRHD.

Genotoxicity

Neither riociguat nor its major circulating active metabolite was genotoxic, both being negative
in bacterial mutation (Ames) assays, in vitro chromosome aberration assays in Chinese Hamster
V79 cells, and in vivo bone marrow micronucleus studies in male mice. Riociguat was also
negative in an in vivo bone marrow cytogenetic study conducted in male mice.
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Carcinogenicity

In rats, at systemic exposure corresponding up to 7-fold of the human exposure, riociguat was
non-carcinogenic.

In the carcinogenicity study in mice, statistically non-significant increases in intestinal tumors
were seen at exposure levels slightly less and more than the human therapeutic exposure were
considered to be a consequence of chronic nonneoplastic large intestinal lesions including
inflammation, mucosal degeneration, and reactive hyperplasia.

Reproductive Toxicology

Studies in rats and rabbits have shown marked reproductive toxicity of riociguat and its main
metabolite.

Administration of riociguat to rats in the pre- and postnatal period resulted in a decreased live
birth index and decreased survival up to day 4 post-partum. At the no-observed-adverse-effect
level (NOAEL) for the effects, the rat systemic exposure to riociguat was lower than the
maximum human exposure. Administration of riociguat to rats during the gestation period
resulted in an increased rate of cardiac malformations and an increase in post-implantation loss,
including early resorption. At the NOAEL for these effects, the rat systemic exposure to
riociguat was in the range of the maximum human exposure. The major fetal effects of the main
metabolite (M1) of riociguat, administered to rats during the gestation period included: a
decrease in fetal weight, an increased incidence of underdeveloped or missing thyroid glands,
and retarded ossification. At the NOAEL for these effects, the rat systemic exposure to M1 was
comparable to the maximum human exposure.

In rabbits, abortion and fetal toxicity were seen with riociguat administered during the gestation
period starting at systemic exposure lower than the maximum human exposure. Also in rabbits,
abortion and total resorption were seen with M1 administered during the gestation period. At the
NOAEL for these effects, the rabbit systemic exposure to M1 was lower than the maximum
human exposure.

In rats, no effects on male and female fertility were seen with riociguat, but its main metabolite
(M1) produced a slight decrease in implantation rate at systemic exposure comparable to
maximum human exposure.

Bone Toxicity

In fast growing, adolescent rats, effects on bone formation (i.e., an increase in overall bone mass)
were seen. In adult rats, when treatment was initiated during adolescence, increased bone
remodeling/hyperostosis in the femur was observed in the 26-week chronic toxicity study at
steady state systemic exposures in the range of human therapeutic levels. No bone effects were
seen when treatment was initiated in adult, full grown rats.
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PART I1I: CONSUMER INFORMATION

PFADEMPAS®
Riociguat Tablets

This leaflet is Part 3 of a three-part "Product Monograph"
published when ADEMPAS was approved for sale in
Canada and is designed specifically for Consumers. This
leaflet is a summary and will not tell you everything about
ADEMPAS. Contact your doctor or pharmacist if you have
any questions about the drug.

ABOUT THIS MEDICATION

What the medication is used for:

ADEMPAS is indicated to treat adult patients with CTEPH
(Chronic Thromboembolic Pulmonary Hypertension)
(WHO Group 4).

CTEPH is a disease where high blood pressure occurs in
lung vessels (pulmonary arteries) which is caused by fixed
blood clots hindering the blood flow. High pulmonary blood
pressure in the lung vessels means that the heart needs to
work harder to pump blood through the lungs. This causes
people to feel tired, dizzy and short of breath.

ADEMPAS is intended for use in patients with CTEPH who
cannot be operated (inoperable CTEPH) or in patients with
persistent or recurrent high pulmonary blood pressure after
surgical treatment.

What it does:

ADEMPAS contains riociguat, which is a soluble guanylate
cyclase (sGC)-stimulator. It works by dilating the
pulmonary arteries (the blood vessels that connect the heart
to the lungs), lowering the high blood pressure and making
it easier for the heart. This leads to an increase in exercise
capacity (will increase a patient’s ability to walk further)
and an improvement of functional class (a World Health
Organization measure of symptom severity and impact on
daily activities).

When it should not be used:

e if you are hypersensitive (allergic) to ADEMPAS or any
other ingredients in the tablet.

e if you are pregnant or planning to become pregnant.
o If you are breastfeeding or plan to breastfeed.

e if you are taking sildenafil (VIAGRA, REVATIO),
tadalafil (CIALIS, ADCIRCA), vardenafil
(LEVITRA, STAXYN), nitrates (medicines used to treat

high blood pressure or heart disease) or nitric oxide
donors (such as amyl nitrite) in any form.

What the medicinal ingredient is:

Riociguat.

What the nonmedicinal ingredients are:

Cellulose microcrystalline, crospovidone,
hypromellose 5cP, lactose monohydrate, magnesium
stearate, sodium laurilsulfate. The film-coating is
composed of ferric oxide red, ferric oxide yellow,
hydroxypropylcellulose, hypromellose 3cP, propylene
glycol, titanium dioxide.

What dosage forms it comes in:

Film-coated tablets: 0.5 mg (white), 1 mg (pale
yellow), 1.5 mg (yellow-orange), 2 mg (pale orange),
2.5 mg (red-orange).

WARNINGS AND PRECAUTIONS

BEFORE you use ADEMPAS talk to your doctor or
pharmacist if you have or have had any of the
following conditions:

e if you take PDE-5-inhibitors (such as sildenafil or
tadalafil) used to treat high blood pressure in the
pulmonary arteries (pulmonary arterial
hypertension) or male erectile dysfunction (such as
the above or vardenafil)

¢ if you feel short of breath during treatment with
ADEMPAS, this can be caused by a build-up of
fluid in the lungs (pulmonary veno-occlusive
disease). Talk to your doctor.

e if you have recently experienced serious bleeding
from the lung, or if you have undergone
interventional treatment to stop coughing up blood
(bronchial arterial embolization). In these cases the
risk of bleeding from the lungs may increase further.
Inform your doctor if you take medicines used to
prevent blood clots (anticoagulants). You will be
regularly monitored by your doctor.

¢ if you have problems with your heart, circulation
or are on antihypertensive therapy

¢ if you take medicines used to treat fungal
infections (e.g. ketoconazole, itraconazole), or
medicines for the treatment of HIV infection (e.g.
ritonavir).

¢ if you take medicines against cancer called
tyrosine kinase inhibitors (e.g. erlotinib, gefitinib) or
cyclosporine a medicine used to prevent rejection
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of transplanted organs. In this case your doctor will
have to check your blood pressure regularly.

¢ if you have low blood pressure.

o if your liver is not working properly, if your kidneys
are not working properly or if you are on dialysis

o ADEMPAS is not recommended for patients under
18 years of age, because there is no information on its use
in children and adolescents.

¢ Do not take ADEMPAS during pregnancy. If there is a
chance you could become pregnant, use reliable forms of
contraception while you are taking ADEMPAS. If you are
pregnant, think you may be pregnant or are planning to
have a baby, ask your doctor or pharmacist for advice
before taking ADEMPAS.

e If you are breast-feeding, ask your doctor or pharmacist
for advice before taking ADEMPAS because it might
harm your baby. A decision must be made whether to
discontinue breast feeding or to stop therapy with
ADEMPAS.

INTERACTIONS WITH THIS MEDICATION

Drug-drug interaction
Drugs that may interact with ADEMPAS include:

e nitric oxide donors (such as amyl nitrite)

e nitrates (medicines used to treat high blood pressure or
heart disease)

e PDE-5-inhibitors, [such as sildenafil (VIAGRA,
REVATIO) or tadalafil (CIALIS, ADCIRCA)] medicines
used to treat high blood pressure in the pulmonary arteries
(pulmonary arterial hypertension) or male erectile
dysfunction [such as the above or vardenafil (LEVITRA,
STAXYN)]

o medicines used to treat fungal infections (e.g.
ketoconazole, itraconazole)

¢ medicine for the treatment of HIV infection (e.g.
ritonavir)

e cyclosporine (medicine used to prevent rejection of
transplanted organs)

o erlotinib (TARCEVA) or gefitinib (IRESSA)
(medicines against cancer)

¢ phenytoin and carbamazepine (antiepileptic medicines),
phenobarbitone (antiepileptic medicine, sedative)

¢ quinidine (antiarrhythmic, antimalarial agent)

o carvedilol (for the treatment of heart failure and
hypertension)

Drug-herb interaction

e St. John’s Wort (herbal treatment for depression)

Drug-food interaction

o ADEMPAS contains lactose. If you have been told
by any doctor that you have an intolerance to some
sugars, inform your doctor before taking this
medicinal product

Drug-lifestyle interaction

¢ If you smoke, it is recommended that you stop, as
smoking may reduce the efficacy of ADEMPAS.
Contact your doctor if you stop or start smoking
during treatment as a dose adjustment might be
required.

See also ABOUT THIS MEDICATION: When it
should not be used, and SIDE EFFECTS AND WHAT
TO DO ABOUT THEM.

PROPER USE OF THIS MEDICATION

Always take this medicine exactly as your doctor has
told you. Check with your doctor or pharmacist if you
are not sure.

Treatment should only be initiated and monitored by a
doctor experienced in the treatment of CTEPH.

Usual adult dose

During the first weeks of treatment your doctor will
need to measure your blood pressure at least every two
weeks. This is required to decide on the correct dose
of your medication (ADEMPAS is available in
different strengths (0.5 mg to 2.5 mg)).

Initial treatment dose:

e Starting at one 1 mg tablet, three times daily for
2 weeks. Your physician may have prescribed 0.5
mg 3 times daily for 2 weeks, depending on your
health status.

o Tablets should be taken three times a day,
approximately 6 to 8 hours apart, with or without
food.

* Your doctor will increase the strength of your
tablet every 2 weeks to a maximum of 2.5 mg three
times a day (maximum daily dose of 7.5 mg)
unless you experience any side effects or very low
blood pressure. If you may experience any side
effects mentioned (see below section 'SERIOUS
SIDE EFFECTS, HOW OFTEN THEY HAPPEN
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AND WHAT TO DO ABOUT THEM’), contact your
doctor.

Maintenance dose:

SERIOUS SIDE EFFECTS, HOW OFTEN THEY

HAPPEN AND WHAT TO DO ABOUT THEM

Your doctor will continue to prescribe you ADEMPAS at yOI:g‘OZVt‘;? o Stol‘aﬁ‘;‘is‘gl?r“g
the highest dose you are comfortable on unless you Symptom / Effect pharmacist immediate
experience any side effect or very low blood pressure, Only if[ Inall | emergency
symptoms like dizziness and fainting. severe | cases |medical attention
Very Headache, v
Overdose common dizziness
In case of drug overdose, contact a health care practitioner, Indlg?snon - Y
hospital emergency department or regional Poison Control Swelling ofhmbs v
Centre immediately, even if there are no symptoms. (cdema peripheral)
Nausea v
You may experience the side effects mentioned below (see Diarrhea v
section 'SIDE EFFECTS WHAT TO DO ABOUT THEM"). Vomiting v
Contact your doctor, he or she will treat any symptoms that Common |Pain in stomach
follow. and bowels
(gastrointestinal or
Missed dose abdominal pain),
Do not take a double dose to make up for a forgotten dose. }cjgilasttli;%tion or v
If a dose is missed, treatment should be continued with the heartburn
next dose as planned. (gastroesophageal
Stopped treatment reflux disease)
Reduction in red
Don’t stop taking ADEMPAS without talking to your doctor blood cells which
first, because this medicine prevents the development of a can make your
serious condition. skin pale and
cause weakness,
In case treatment has to be interrupted for 3 days or more, tiredness, v
please contact your doctor before restart of treatment. dizziness,
headache,
Other medicines breathlessness,
Medicines used to treat stomach disease or heartburn, such Enu;léani' faSth .
as aluminum hydroxide/ magnesium carbonate should be pz?n cal, or ches
taken at least 1 hour after ADEMPAS. Unusually fast or
irregular v
SIDE EFFECTS AND WHAT TO DO ABOUT ?Sﬁgﬂiﬁim)
THEM Low blood
. . . L . pressure v
Like all medicines, this medicine can cause side effects, (lightheaded-ness,
although not everybody gets them. The most serious side dizziness)
effects are coughing up blood (hemoptysis) and bleeding Coughing up
from the lungs (pulmonary hemorrhage); cases with fatal blood (mild to v
outcome were observed. moderate)
Nosebleed lasting
more than 5 v
minutes
Congestion in the
nose (nasal v
congestion)
Difficulty in v
swallowing
Uncommon (Bleeding from the
lung/coughing up v v
blood (severe)
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SERIOUS SIDE EFFECTS, HOW OFTEN THEY

HAPPEN AND WHAT TO DO ABOUT THEM

Talk with [ Stop taking drug
your doctor or and seek
Symptom / Effect pharmacist immediate
Only if| In all emergency
severe | cases |medical attention
Unknown |Allergic reactions

(symptoms like
sudden wheeziness
and chest pain or v
tightness; or
swelling of
eyelids, face, lips,

tongue or throat.)

This is not a complete list of side effects. For any
unexpected effects while taking ADEMPAS, contact your
doctor or pharmacist.

HOW TO STORE IT

Keep out of reach and sight of children. Store at room
temperature between 15°C and 30°C. Do not use after the
expiry date stated on the label.

REPORTING SUSPECTED SIDE EFFECTS

Canada Vigilance Program

You can report any suspected adverse reactions
associated with the use of health products to the Canada
Vigilance Program by one of the following 3 ways:

Report online at www.healthcanada.gc.ca/medeffect
Call toll-free at 1-866-234-2345
Complete a Canada Vigilance Reporting Form and:

o Fax toll-free to 1-866-678-6789, or
o Mail to: Canada Vigilance Program
Health Canada
Postal Locator 0701E
Ottawa, ON K1A 0K9

Postage paid labels, Canada Vigilance Reporting Form
and the adverse reaction reporting guidelines are
available on the MedEffect™ Canada Web site at
www.healthcanada.gc.ca/medeffect.

NOTE: Should you require information related to the
management of the side effect, please contact your
health professional. The Canada Vigilance Program
does not provide medical advice.

Bayer Inc.

You can report any suspected adverse reactions
associated with the use of health products to Bayer Inc.
by:

Toll-free telephone: 1-800-265-7382
Email: canada.medinfo@bayer.com
Regular Mail: Bayer Inc.

77 Belfield Road
Toronto, Ontario
MOW 1G6
Canada

NOTE: Should you require information related to the
management of the side effect, please contact your
health professional. Bayer Inc. does not provide
medical advice.

MORE INFORMATION

For more information, please contact your health
professional or pharmacist first, or Bayer Medical
Information at

1-800-265-7382 or canada.medinfo@bayer.com.

This document plus the full Product Monograph,
prepared for health professionals can be found at:
http://www.bayer.ca or by contacting the sponsor at
the above-mentioned phone number and email
address.

This leaflet was prepared by:

Bayer Inc.

77 Belfield Road

Toronto, Ontario MOW 1G6
Canada

Last revised: September 17, 2013
© 2013, Bayer Inc.

® ADEMPAS is a trademark of Bayer AG, and
LEVITRA and STAXYN are registered trademarks,
used under license by Bayer Inc.

All other trademarks are the property of their
respective owners.
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(1)

(2)

(3)

(4)

1. BEEHRE (ROBHEIZIFEZIZERET S
&)

(1) $5-BEAERETD AST (GOT) . ALT (GPT) fE DU
T NL H DN FEHEE LR D 3 1% %
25 RBE THERELIEEIY L B2
nndHs]

2) mE [ TEla~o®kh) omESH]

(3) K EDEE [MEE2 —BETIE5E
FnndH B

4) U777V oaEERORERE [KEIED
BERICE D IV T 7 U O35
THIENDDDOT, ARANBEGBIAAEE,
PR - PR R OV IERRR IS 1349 INR f
DORERZATV, U7 7 U G EDH
Bizfr> 2 &, Y72 INNEIZ/2 5 ET
WX 2B 1 EOBENLEE LV, [HHA
TER) KO T3REhRE | OS]
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Bayer Yakuhin, Ltd. Page 5 of
— 4 B VAL 7T b R &K
(Riociguat) (Bosentan hydrate)

(5)

Wrd o2 & KAlzkET 5813,
MEFRE IV TERE ORE L Bl
LN OHEEICEEFTHZ L. ]

mlng [ Tl ~oRE ] OHZM]

2. EEGEANEE

(1)

(2)

(3)

(4)

(5)

(6)

flisFIREA ZEME R R0 R T, DA
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DT, KEERE LN EnE
FLW. 7o, AFIOEEIT I MK
JE DA T B TS EITIE, iR
PAZEMEIR BB & OBEME A5, HH %
HikTsZ &,
PrEEE L O BE TIIE MmN Z v
<L, AFOHGIT LY HE TESE
B 2w i DO fERRMEAS B £ B AT REMES B
L. BEBIIAREEDY A « XX
7 4y N EEMMNCEHET S Z L.
[ TEXZREIEH] OoESH]
AFN O GAZEE LTI, IR % ke
MDD EBREIZLL I OWTHELHA
KOFEE L, MBS U CEERE 2
TV, IR L TWRWZ & 2 iERT 5
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IR AFICAF Z A LS A B ]
B A LTRSS D Z &
- KA DR BAAATE (e 52 70l a Tk %
AWnWsZ L.
IR LIEHAE S L IXZ D8V H
AT, EBHICEMICGERKT S
&,
AFNTMAE ZHE5E L CliEA2 K T &8
HEREZA LTS, AFIOFK5IZEE
LT, mEEREHRICL Y BENA
EIWBE T DIEE (BRIEAIE G,
LERIRHRIN T, MR, \EEOL
EWHEKAZE, B RSEEREES)
WZHDHMNE I D EHoBRETT S L.
EEARFBRIZBNT, HEWVERTD D
NTWH0OT, EFTfE¥E, BEEOE
HREEEIR 2 11 O B 2 B E 3 2 BRI
nmEsSEsz L.
BRI C UL IR S | 2 He A~ COARA O 1,
EPRENMET T 20T, BESE5
TEBRLEELWY. [ [EEpEE] IR
Z ]

2. EEGEAMER

(1)

(2)

(3)

(4)

(5)

(6)

(7)

WEIEER M CORET 2 ST, AHIH 55
BART M OV G AR TP E, B A IR &
FhedorZ &, [ T2z . HHAEIEH]
KO T, pElm, fFFLmE~O#K 5
DOIEZI]

S RERE 2 LT R GR2 TV, G5
WZBWTH, bty 1 Al 1 [ESE
M5 &, ek GBMA 3 » AR 2
HIZ 1 EOBENLEE L, [ TEE]
TR - HEICER#ET D H EoEE )
KON MEEEE | OEBH]

BILVEF SOZEENRE O | 72 Sl X 0 ARH)
OEEERIETAEAIX. EHICHIE
L. WU EE LD L, IR, A
BhH AP IET 2 58iE, R (v
77 V) ORI STk,
WIS U = B ET o2 L, [ [ME
EEG . TFHAEH] KO Sy EhEE |
DIAZR]
KRENOEH &V Lt 8 (BiEk
HEIZEL T LRIK4EBRE) 7o
b o3, BRAER OB A LI
AR, MOBRIEEZRFTT 2 2
L,
AHNOEGIZ LY~ oo, i
IINHRD SN = D HEME N B D D T,
BEHBLGRE L OB 5-BA61% 4 » A BixE
A, ZO%IE3 » HIZ 1 Bl OMEE Tk
BAEZITHZ L,

AAN O FIZ IV FliAKEOBEN RS
NIz ERL, FliErkEAZEM R R O AT REME %
EETDH L,
HEDOLELEHEREEAIHEICHLD
BEVIARANZ G T D56, IKEIFE O
e (B Z TR E OB 12k L TRGE
BIREITH 2 &, BIENGRD b E
WZix. FURF OB GBRMG, 3G F o
FIRBN O R/ C2EETDHZ L, AA
PEH-BAARTIARIRATE 38D b v R
FIFRIRA OB -2 /G2 2 &
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Bayer Yakuhin, Ltd. Page 6 of
— AR B4 T VA 77k A Z KR
(Riociguat) (Bosentan hydrate)
3. ME#%HR 3. tHE{EH
AHNZ, ia’ CYP1A1, CYP2C8, CYP2J2 K& | AANZ, FITEWFEER T b7 v — A P450
RCYP3A IZ L WD, AKHNX (CYP2C9, CYP3A4) THREt&n 5, EIT
P-gp/BCRP O)%’,%TT HDHID, i 6 DFR | CYP2CY, CYP3A4 CTRE SN DA L AT 2
SEHE U< I L0 Mg EERN | 222k AFIORBABEASIICHE S
WEEZ THRENRDD. iz, AFIL| v, RAIOMPREZ FR XS5 035

ORI M-1 1X CYPIAL fHEVEA N H 5

%, —J7 CAANL CYP209, CYP3A4 DFFEY)

(in vitro) . ET“ZI%)D\ :ﬂ%wﬁfé’?“ﬂﬁéﬁiéﬂéﬁé%k
DOPFRIZ . PR O A2 EE MK T3
AZ 3:75‘%5 F7-. invitroRERIZ I/\“C
AANL CYP2CI9 ITFFEMEH A RLCTEY, =
DOREHE TRF SN2 IO M HPIREAIKT
SEDLAREMEN D D,

(M BtREZS WHH LW &) (BERZZ] (BFtRLAEWLI L)

EELE |BREEK-EEAHE| #F - EREF AL | ERARIE - BEETE | B - AR
HIEAI KON | ARFIE R G412 [HAEPA cGMP i rm AR | (DAFOMPHEE | (D7 ARY
NOfE5F (= bz VR | BEINL, BEE NGNS Nk O CYP3AM TE

=—btuZY | ZETHREGLZE |HEeHET 5. PR 3 L. AAlORIVE MERLEVER &
vY Y, (X, TR EE F—=FN) | EERIRY 32T RV S [0} 1325 VAN

W7 I (I THEZRIY /AR Fnnb s, 2 BRI &
Jb, RHERA [HEIIIE O T 23 A(Fa 77 | QAHFEOHHIC B AR~
VINLER[BOENTNDLHD 7) v, vre=x BGAABAEIZ
% T, PRALAVWZ RV, #rnm X0 AKFoin

Lo [ TE3RmEhE ) U A D i A PR A A
DI EMETL, 2 SH5,

PDES MLEEA] |EGEMEIRIIE 2 6 | AIFIPY cGMP L RBWIT 58 | 27 AR
UAFF TSI ERBLO SR, 2Hm DD, IXEIC CYP3AY
AT I T, RS L | IR 2 @S, v
Wt ALnwz & ([ 2 RiFTszhn 7 BuARY

NAT Y | Ente) OEBE] |H5. LRSI

5 AF D 1

LT B LR
HHETT 4 B AEEMEDN B
I %,

TR (2) AH| > CYP3A4

7 R FHEMERIC X

% D, vrua AR
NVTF T Vo, #7nml
o VHE R A D [
KF EzET s

LE RS %,

TYRT (ARBEOURIZE | AFEOPFAICK

TY—AFR | hah = GRIEED P THE|| | T2 NOEA |0, R EF o |0, IR ok

PLEEA  |OAl: ERNRREE) | (CYP1AL, CYP3A T K SEBLERAS 2 T EN #ﬁ%ﬁﬁ b=
A hFaF LI VA |%) K UP-gp/BCRP || | A=—/1) L7, L. JFHERaA A
S — D AUC A3 150%H4 [FLEIC & v AFKlD I OERZ b

A MUY |IIL, Culd46% |7 VT Z 0 A0MK =59,

—JL Rl £, HE|TT 5. RO NRFRIE D
AU oy PEEENERE L, 7 FRtEERIC X
—)L V77U ABIKT TIRIIZ N T

747 |L7T. VAT 2 —ED
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1.7 Rz R
Bayer Yakuhin, Ltd. Page 7 of
— M4 T VAT T b R & Ky
(Riociguat) (Bosentan hydrate)
- B A & PR EREZLTZHTH
VR Lipnwz e, [T REERH 5,

HIV a7 |¥Efe)] OESMR] . - . -

7 —CE [(BtREE] (BFRICEFETH L)

e S| BRI - HIE T | BT - SRR

) ;7: E’; AT 7Y | AEIEOGICE | AHIO CYP2C KT
BLhD v . UNLT 7Y rd|CYPIA FFEIERIC

4yyf; MRS TS (L0, U7 7Y

5 HIENHD, FO| oM AR
e =, AT | TEES,

o ZPT DI,
NN BEIMAE DB+
[ SR LA, i
TG U AR A

Ty/é?& BIDHZ L,

X e kY | ARIOMTEES | ha)y =0
Sors —* T BESU, ARAIORIE| CYP3A4 BREIERIC
e afy— [ABEHLOTS | L0, Aflomh

RABENR®D, |REL LHIW

Q) BtREE HHICEERT A2 L) %, ny
E P . . = . T —m
ERAE |BRKEK-BERE| #F - BREF CYP209 T (X CYP3AL

CYPIAL P& | AAIO M F#FED | CYPIAL PREIZ X S L D

#ll EFRADBZEAN |VAKOZ VT T A oD i, s %

ziud=|HBHDT, HH VANET TS, x5 AR

7, 77 4 |CYPIAL [LEZ L 0 WNd D
= 5 - :\‘JE‘?\ Z °

7=z @jﬁfc RIEET S HMG-CoA 38 | A & OPFRIC X | AHID CYP3A4 XX

- — - - TERERIAE |0, T RRHZF | CYP2CY FHEMEMIC

CYPIAL Tf% | Zh 6%%”@”1 ARAN M OM-1 D ﬁ_é (v o R 2| O R ME T L. vrnrs

WIShoHE | PREN LRI L |CYPIAL FFIC X ZFUE) | L. v RREF | F ORI D

Al | BTABBHOT, |V ZRBEAD Y DHRIBIIT B, | BRI LD RS

AALTTNFCTEET S | V77 A& E1o, CIPIM UL | B R & T M

74 2 S T CYP2CO IZ X W | HREAK T

&b ShaAZFUM | S5,

Bhu, FR O DIEHEA

TABF= B (LA O i i

7 RIET S, 2%

T a AR | ARAIOMAHREL | P-gp/BCRP FHEIC P35 & 5 FTREME

U ERILEBEAN (K AAROZ YT B D,

BHDHOT, RN T UAPKTY EDH, ZThbo
P-gp/BCRP fHEHE & [ 5. WHIZ PR 25
OUFRICITEES AL, mF=a A
HZ L. T 1 — )L R A )

WA | ARET A= [N O L L, ZECLUA

KRR T L | 5 /KBAE~ 7 % 2 | BHE & 0 A0S EXRET S L,
=L/ |TAERIEOHA A AT AT U778 | REOMAREN [V 77 B

Kb~ 7 [\ X W ARRIOACH | T 4 BMETFT 5. v R L. AAIOBF | CYP2C9 F U CYP3A4

2T LA 34%W L, Cay 13 PRI T8N |FBEEMRICLY,

755 56% 1K T L7=. B D, AF O i AR BE %

Tl ER AN IA A B 5 KFE®5,

e LR LL B L Ca s | (DAFI L OPEIC | (1) miFloHERy

f?bwméﬁé L. MEET | A

- ENETHBE | SBEALA

[ TSRMENE) O paley 5.

S Q) AHK & DPFRIT | (2) AAlD CYP3A4
CYP3A B | AAIOMHIREA |CYP3ABHEIZ LY k0. Caffpis FHEIERIC &

#l

LRI ZBEAH

KD s VT T~

O ifiL R DMK

b | Ca fipidk D
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Bayer Yakuhin, Ltd. Page 8 of
— M4 T VA 7T b R & Ky
(Riociguat) (Bosentan hydrate)
77 Aa |[HBHDT, R ANKTT 5. T3 % AR ifn FR R A
~A 2, |CYP3A PHEEHE & o ff 5, T&E5 A6
Y 2o~w |HICFEETHZ MEnH D5,
Ave, XL FOMATE [ A & O | AHIO CYP3A4
VTATE 0. RGBS | (RIS LY, 0
e CREEAMECT L, | SBEAT$E 00
Rer x| Ry &20H |CYP3A OFFEIZ L ENENG O | ZIRT 5,
L7z iishiRrEitie | ABloZ VT o WEBZENND 5,
MJEAEEFB | ADRNTS. | [ L~ [RplomfigEs |7 1L—T 71—
T, AN AUC 7% N=rVa | ERL, FAORIE| Y2 —2AcEEh
27968 LI — FIBSFEH LR < | BHsyod TP L
L g o RBBTNRBL | EEFICEY | &
2] DT, AFHE 5T | K0 S b
CYP3A 753 |5\ CYP3A 758 3E |CYP3A #BEIZ LY TL—TTN—> | FTLAEERD
3K EOPFRICE VAR | KElos VT T Va—RAEERL |5,
Tz = b |\ FOMARENME | A3HMT 5. NEHITTHZ
v, AN | T B AR S L,
~EEY, |5, T A | AAOMAWES A2 TARFY
i REY VY [EFTaBEZAN |V UICEENDK
Bz, (B bV | HBOT, AFHG | 530 CYP3A FHESE
A aUA a—v XU |Midksavd b |[Bicky, AHO
rEY YT — R EHRE|RY Y vEaRS TR ME T
(St. 5 AERLARNED | DRSS D,
John’ s 2+ 52 L,
Wort, & N \, N
b g— TaRE 7 |RFEOGRICK | WSO TR
- TV UR D MEKTEBE | FEIERSERS 2
R A W) (RT TN THBENANDD, | LD,
5 =352 Nl N
SNESH
Ja A )
—F kY
7 2)
PDES FHAESE | (1) ARAIE ofF I | (1) miflo3Ee
(7 = Xu, mEETF 72 F8 Ve A
VIVT T PRI % ENEZ LR
PO 1% nnbdH s, %,
NTF 74 | QAEKEDOPFRIZ | (2) RHFID CYP3A4
) Y v . PDE5 [H5E FHEERIC X
FEO M R A D, ZOfEHET
RT3 5 ArHetE @b
N, PDE5 BHLZE 3D
(3) A& & DI i, H g R A
Lo, v AFF T&& 5
7 4 VDI "nd 5,
FEBMET L, A | (3) ARHKD CYP3A4
o ifn. FR R EE 3 FHEERIC X
EHT 5, D, VILFFT
4L D L
EEETsH®
5, F-. KF
I RHTH D
N, AT FT
o IVEARAID
MR % -
H&g5,
HIV JEYSE | AR OmPEEN | Zh b IR O
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Bayer Yakuhin, Ltd.

Page 9 of

— R4

VAT 77 b
(Riociguat)

RN & KT
(Bosentan hydrate)

4. ElEH

[ B8 e ] 25 L AA 3R BR 2 3R (184 if 4e ZEAS
MR M EERE 2R E LT T Rxt
PR R s R K OV AR Al v 1f
E (ENERAR) B2l L7 7k
AR T R EEGRER T I2 BT, ARAIN
e H- 372 490 1l (HAN 30 Bl x&de) H
304 51 (62.0%) (ZEIWEM (Ff AR A i 52
WAETe) AR LN, EARRWERILEE
Ji8 93 11 (19. 0%) , AL A E 72 41 (14. 7%),
FEIED F 65 6] (13.3%) , KILE 43
Bl (8.8%) HTh-o7-. (KiRHE)
BIVER OB R 2 RBRIc o<
ZHLIATHE STV D EIER T EE AR
BHE L7z,

TRFEHE (U B
FEVE)

LS L. AAORIE | CYP3A4 FREEMIC
ABFEHLLT | L0 Ao+
RHBEND DD, |REEZ EFHSED
AIREMED D D

AL EHANEERNAIETE

4. BlERA
ENERRRBR IZ 5\ T 2R S E B
21 B 14 B (66.7%) 36 fHICEITEA RO
Hiviz, EREWERIZ, 889 714 (33.3%) .
U 3 M (14.3%) | findm 3 1F (14.3%)
KOS EER A 3 1 (14.3%) Tho7=, F
7=. 21 5P 10 5] (47.6%) 33 fHICEFR A
ESRFENRD B, FERERRRAER
1%, AST (GOT) 551 (23.8%) . ALT (GPT)
554 (23.8%) . v-GT (GTP) L5 31{f
(14.3%) . ~EZa o id 34k (14.3%)
K OVE i ER B 3 14 (14. 3%) T - 7= (WHO
HEREE 7 7 A KONV O HEERE) |, F72.
WHO RERESY¥E 7 = A 11 HA o [EI NG PR3 BR 1T
BT, LARMEMNT X GHER] 19 HilH 12 5]
(63.2%) 22 FRIZEHWERBERD bivlz, Fip
BIVERIE, IFHSEER S 4 61 (21.1%) 5 1F,
FFFSRERR A S 2 1] (10.5%) 2 {4} OVBEYR
131 (5.3%) 4 £ Td - 7= (BhEEIBINFFFERE) .

WA R AR EBR T 3\ T2 BEAT e G101
235 (il tF RO BT EARIER X, HHR 45
(19.2%) . FFEMED F > 26 14 (11.1%)
fFRRER 2 25 {1 (10.6%) . PRGN 21 {4
(8.9%) . WAL 16 1F (6.8%) . MEA 13 14
(5.5%) . THa#hE 124k (5.1%) . #hiE
101 (4.3%) . 95 1044 (4.3%) . FH
10 4 (4.3%) . S 104 (4.3%) . 1K
M9 (3.8%) . v 8 4 (3.4%) KW
it v I ESEHE T 8 44 (3.4%) TdhHo7-, £
7o BENED SN 7- ER R RA X, ALT
(GPT) k& 22 4. AST (GOT) k& 17 4.

~ET T U 134 AP EF 10 RO
~< b7 Uy M 6 TH -7 (WHO HERE
DR T AMB IV OHFERE) , £7=, WHO
FERE Y 7 7 A I EBE O ERRER I8
W, ERMEMENT X SEE] 93 B 31 45l

(33.3%) 55 FFICRITER DR ® biviz, F7e
BIVEAIT, FFHSBERA RS 76 (7.5%) .

KIYPETEIE 5 51 (5. 4%) | BF9R 4 B (4. 3%) .
ALT #8002 1 (2. 2%) . AST #4012 i (2. 2%) |
i 2 Fl (2.2%) . WL 2 B (2.2%) | 1K
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Bayer Yakuhin, Ltd. Page 10 of
— 4 B VAL 7T b R &K
(Riociguat) (Bosentan hydrate)

(1) EXLEMEA

pEm (0.2%) , FhHm (BEEARB) : mE
owgin XA e b b Z E8d D
DT, AFEGHIIBEE 51T, R
D LN B AT E S AR A
E, MyliEEITo 2 L. [ TEERE
ARHEE) OHESMH]

(2) ZDHtDEIER

WD XD 7eEWERBFRD b H AT,
MBS T, B 29 1E9 % 70 St i
BEITH Z L.

WY 2 11 (2. 2%) Ko OV (A8 2 451 (2. 2% )
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EESFSEREENL DD Z &
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i e L pz b, (85, TH
% HEICBEET HEH EoEE] |
MERERK G O TEE R AR
DIES ]

2) NMERED ., B BRI i BRI
/RIS, & (BEEARBF?)
LLERIE D . A MR | 4 T ER DD
/R & (o~ 7 e e )
NHLONDZ ERHDDOT, EHH
IR R Oy R BEL ATV, B
D BT HA IR R O G
L2 CElEE bz, [ THE
R HARMER ] OTESHR]

(2) ZothoREWER (BENEOMENT —5)
WD &5 eBIWERARRD b HE DI,
BTG U, B K OG- IR 7 S ) e
MER> LD L,

10% 1~10% 1% A3 B 10%LL - 10% AT | BEEE AN
Pk ESG A | | iR | B IRNLPED E | FREMED F
Kiheh | 98, W U
R EIRE)) LB o
EJN M REE ESGUINE. i
TR =P £ H 1 L) E
— T
4 s N ~ HE N = %
L O A% | Cames TN
ﬂ H * HEF'B Tﬁ
6, T, _ _ il
- BFGEA R | FFeie e
%ﬁ{%ﬁ B G R OV &)’ﬁjé z
L AR D PEIE, %
e T i 5
&, W, HRRRE | 6 EW
HE#BHE/"(% U%/El\f(f‘ﬂﬁk
[ LT, pri
ki CHFFER |G | FRGRm, | %R
ALt A5 R W55
WP &5 IR IR KERE
i & A 1. EEPRRRAS  [AST (GOT) |Al-P RS- | /v EGE
T Ot AR R ALT | RmERED |, B YL
WE, g, (GPT) Lk |4 fFEEEK | E v k5
T V7 ooy -GT | FaEm, ~
GTP) E |=h2 Uy
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Bayer Yakuhin, Ltd. Page 11 of
— 4 B VAL 7T b R &K
(Riociguat) (Bosentan hydrate)
5. AMmER | s
b, ~
E o
>
P R O RN
REE

5. BlEEA~DERE

MmFEED EFNRBEOLNTNWEDT, H
BBV TIL, BEOREZEZL
RAGHEEICKRGTSZ L. [ [ERyEhRE)
DIAS M ]

6. 1E4%, EWR, RIBFE~DERE

(1) R SUTFIR LT 5 Al REtED & 5
LMEIZIT G- LW & E R
BEZR PRI U C U, J@ ) 20 et 217
YRk ofRETH L. [EWERICE
W, 7 v hCLEPFEXE, B
SE (MoE o) R OERRIN A e ko
8. 1O FRHFEE TRIATHZ LN
WESNTWD. £, U X THfiE
K OVEMRI S ZEZEite R 3.8
KON 12. 6 O HRTEE TR
HIENHEINTHS, ]

(2) BIHPOLHE~OEEILEET D Z &
R A S TRET 258103 FLE

ikxEszZ L. [EWER (T b)
THHFICBITT D Z ERNHE SN
T3, ]

1. NREADEZRS

A RE, #AEWR, LR, i

VRS B 22 M HESE LTy, [l
FARRER 720N, ]

8. BEKRE

iE, ER BEOMTER TSN Z 50
REMENS 5.

WME ;W ERE T, SERICIG U TR
WEZIT S Z &L BEOMEIR T OHAIE,
FEF B 555 O CFRFRE & MBS U T T
. B, BEAKEGENEVOT, Mmiksk
HrZ XD BREFWFFTE 220,

9. ERALOIEE

1) MR REREGE L v R L,
H2) BREBEEOHEDOHE N TE RWEIERIZOWT
BRI & LT,

5. BEEA~DERS
— R A I AR NE T LTS
ZENBZVOT, BEICEGTH L,

6. 1EIR. EWR. RIAABE~DERE

(1) 14 TR L TV 5 ATHEE O & % It
NG Lz &, (B ER T
FIERHE SN TS

(2) BILTFOANITHRE L2 &R
FLV, [BAFOEEICET L2
VIS LT

1. NEREADEZRS
AR E AR, AN,
(2 B LM ITHESL L TR0,

FLRL BRSO3/ NR
[ff e

Bzl (TERKRERE (SEF o
HZ M)
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W ERET, BEOMEET 2 2§ "raet:
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Bayer Yakuhin, Ltd. Page 12 of
— AR B4 T VA 77k A Z KR
(Riociguat) (Bosentan hydrate)
FERIAZT (B PTP ALAE O FAN X PTP > — b | HIS AT B
SRV LTIRATA L 9t8E+T A2 L. | PTPAEOIEFIIPIP > — 0 bE VLT
[PTP > — RN OFBAIZ L 0, W GLAEHIE | RAT2 L 2EETL2L, [PTP>— RO
TEREA~RIAL, BT 2R D LTt | RIS L0 . O 0 03 E kIR~ A
MR ZEDEEREIHEZIRTHZ L0 L, BITHRALEZE D U CHERIAA S D EE
HEINLTWDS. ] RAMEEZDFRTAZ LRMESNTND]
10. ZDHDFE
() =» eV 2R EEREEO—TICE
WTCTLUI0EBL EOBGIZE VT » T
WS & D ZEhE G 8D SRR IR T
MWD BT,
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éo
WACED 20124 11 H

TERCAEH
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Bayer Yakuhin, Ltd

Page 13 of
£ 1.7- 2 FAERADER—ERXR —7>ITVt2E0, RSTAORMF YD L—
— %4 FR TryTUkE RSFa A RF YA
(Ambrisentan) (Beraprost Sodium)
W 7E 4 T4 VT AEE 2. 5mg R —8E20pu g 55
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AT A B .
P A FEARER - 20124E 12 A
HLHI X 5 R4 A 38 B AL 5 AR,
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N CO.N.
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BT T 4L
(Tadalafil)

THRTa AT ) —/F U DA
(Epoprostenol Sodium)

2.

b5, [ [EpEEE| OEBMH]
B SUIHEEOFREED S 5 BE T
%, AAIOEGRBRIIE SN TWD Z
EMD, VR « RRXT7 4w FNEERE
L ARHKIZ# 53 H5B21X 1 H 18] 20mg
5T 5,

K ME, DK mATENRES) & +08
LN G 16 5 EOREZ BT 1~
2ng/kg/ 5y OMEE L, 10ng/keg/50 F TOHL
PH Chei 5 5 2 I ET D,

B 5 Gl E DR TEIZ DT> Tid, HERF
R AEIRL (i b0 xER<) | FH.
M 5 D RIWEH OF BN EE A FRIE & 7
Lo ZODXDRIERDEBRETHIRD bz
LARIIZo%oOEEERIEL, OO
JEARDITE L LR WA IZIX 15 45 LL B [#6gE
BT 2ng/kg/ T OWETH I L,

T D% IR G CHERF L. EHIMIC
BE A BLE LIRS U TR G5 E 2 HH
FET DN, EOLHE L EEORRE (EIR,
M, s, mATENRES) ABIZ LN
5 15 3Ll EOME A BT 1~2ng/kg/ 57
T O T 5,

B - HEICEET SERLDEFE

(1) AANX, I HEMEE D A TR L,
MOEHANGELBLA LT &, Fi,
D VER A, k% %2 P& 5 52856
L IRAEETRIOEIRT A v oG9
HZ &, (MOEHAL, WiksE s Ofls
HDHVFREIZEY pHBME T L, ZF
PERHR R DIV, ARFIOF IRy O F 2K
T X 0 EEENRET DA REEN &
%o WHEBOTRBIC LY 4 2 R B
3G AT il i SR o0 BEA Y S
RERkITBENLRD D, )

(2) RANZ X 2 EEZEWEMIL, 5 -BR1AKE
D I/NOBeEIRETH % 2ng/keg/ 53 TH
RETHBENNDHY . F-ARANCL D
BIVER D2 < 23 e 5 G- 2 P E 5
HETORIZEBEL TCWHD T, ZDM
ILEE ORER, ME, Ok, miTEhRE
HErtoBETH L,

(3) Hpeati 56 53 FE A P 3 D BRI | iEh iR+
DIKTFOHREBRIZLEENT & (K
BRIz BT HERES (& 5B 4hE)
Wi R XEINT 5 23, FEARE (X
KTFLRNWZ ERFBOLNTEY  #iE
Beh LD REEN D D, )

(4) 5B % 1 B, mEAR % me T
RROEAIC K DEWER ORBLA D < T2
OEEOLGFE RO &,

(5) - R OVt - IE D BE O 24 72 8
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BT T 4L
(Tadalafil)

THRTa AT ) —/F U DA
(Epoprostenol Sodium)

W2 X0 e I EER A A BN
D&% DT, ARHNZARFE S T G- Ik
AL, 1 HY Y 2ng/kg//3 AT T
eI ET D2 &, iz, EELRRBIE
FORBE AKFZELIZH LT Rx L
MW L7256 T, ATREZeBR 0 i 2 12
ZL, BIZHIELRNWZ &,

(6) AF O 3G 1R ICRER D
BACUIERDBOOND Z 0B D
DT, BEOREIZEEL, 20O L) 7%
LA, EEEE IERET %D
YR ALEZTT ) T &,

(1) /NREIZ R DT AR D72 <O H
15« FHEDNHESL L TR0,

<EHHR DR BLEDHITR>
SRR AV, TRESEISRHET S,

ERRO | ) s J =)L 1. 5mg) (50nL)
R SA TN AT INA T IV
(ng/mL) o) oK) [N
5, 000 1 2
1 1
10, 000 ) )
15, 000 1 2
20, 000 1 1 2
1 1
30, 000 ) 5
40, 000 2 2 2
50, 000 1 3 2
Tu—3v S VA R
(0. 5mg/1. 5mg) (50nL) FRRL
IS TN |34 TR
B PAMRNE (50mL) 1 AL Y 4mL
2SR & AV CIEREIZER DY |
1 1 AFINA T IVRICEA L, AR
U 728 O 42 B % P OV R A i
1 ARIZRT,
B PAMRNE (50mL) 2 A L Y 2mL
FORNE 2 AW TEE 4l %
] 5 IEREIZERY | REIASA TV
HAT B, LTk &2 TrE
FHERNICE | BRI 2nl 0
BRI 2 AR,
B iR (50mL) 2 AR KV 2ml
P OMEHTE & AV TAEE 4nl &
9 9 EREIZEY . AREFI A TIVNIZ
2mL FOVEANT B, WRLIZIR
FATHENENICE D, M
2mL OB VAR 2 AR ISR T,
B ARG (50mL) 2 ALY
L 5mL F 0GR &2 AW CTEFE
5 ) 3mL & IEREIZELD . ARFISA T
JVIZ InL 27 AT 5, AR
L7z &2 CTHSRENIZE D,
TEREIT 1. bnl OB AR 2
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Bayer Yakuhin, Ltd. Page 35 of
— 4 B BHTT 4 TRTB AT )= hU DA
(Tadalafil) (Epoprostenol Sodium)
RIZRET,
B R RiR (50mL) 2 A K Y 2mlL
4 2

T OIS E A AV TEE 4l &
TEMEZHRY « ARF A T LA

ImL FOHEAT B, WML T
ERETEHNFENICE D, EfE
<¥&BAHZE>

2mL DS VAR 2 RICR T,
ARFNERME ST DEIRNIC A T —T v &
Bl L, 74 VF— %8 LIRS R
TEEEZ AW T, TRIORTEFHRITEIC
WEWERGRR 535, =72 L., BRI
FEEIILLTIORTHEE - BEZAT5H0
ZEHT 5,

ARER OIS RRE L/ Fr)

53)

5,000ng/mL MREIZAE L1156

4 | s
0.024
10

TRT e RT ) — VP EHRE (ng/kg/
2| l
HHE OF R (nL/KF)
K7 Tkg 4V 0.048
0.24
15

8 [ 10
0.072
0.48 [0.72
0.36 | 0.72
20 | 0.48

& | 25

0. 096
0. 96
1.08
0. 96
0. 60

30 | 0.72
35

0.12
1.20
1. 44
1.44 1.92
20 1.80 2. 40
.44 2.16
0.84 . 68
40 0.96
#H 45

—_

1. 80
2. 40
3.00
3. 60
4.20
4.80

2. 88
2.52 3. 36
.92 2.88 3. 84
1.08 .16 3.24 4.32
50 1.20 . 40 3. 60 4. 80
55 1.32 . 64 3. 96 5.28
60 1. 44 . 88 4.32 5.76
(kg) | 65 1.56 .12 4. 68
70 1.68 . 36
75 1.80
80

5.40

6. 00
6. 60

W W w (DD D D] — ||

7.20
6. 24
5.04
. 60
1.92

w

7.80
6.72
5.40
84

9. 00
7.68 9. 60

TESHE O i &
(mL/1¢)

8. 40

7.20

5.76
) FE R RIS v P D R 2 S
D% A3/ INEUR LU LTI S AT %,
LEFHRIR RO F R

B (ng/ke/4y) X ARIE (kg) X 60 (5%)
TESHE O PELE (ng/nl)
EEFRAEEEDLRK
WEAT v 7 | HEHE
0. ImL/BLLF | =6%LL F

AH| L HBAIRE—BRIEER (NO) #H5H

DET B,
(Z+aJytYyy, BEHET IV, HEE

TR

el B fi

1) MR BV OB A EBIRGDS 3 52 B0 b

AVVIVE FE) EOHAICEYBREER
AERL, BEICMEZTRIELHZEN

Ny T —
(1) BEQMmMEET. EMLEHEI 3 VY.

Rk, EHRE - BRHETFOEXRLD
BIERAAEH LN TSN T, FHD

BREFEEDREETSTBRELLGAL
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Bayer Yakuhin, Ltd.

Page 36 of

— M4 T BB 5T 4L TRTB AT )= hU DA
(Tadalafil) (Epoprostenol Sodium)
HHNDT, REZEOHIIZ, HEEFINXIE— 752 ¢,
BIiL=EH (NO) #HEFIATZREIATULEL | 2 AFEOFERIZH-->TIX. [BE-B
CEETHHERL. ARBREFRUEER 2] . THE- - A2ICEETSFEAL
[CHENTHEEFIX (F—EEER (NO) # DEE| #ETFTDHI L&,
BERNEESINBVNES+9FET S 1) RENISEICERBMBBEDHTAREL.
L. [TER] DIESE] hoFHEIEFEERE LBV &, T,
== L. FhEARMERTS MELEDEBEIZH L thoESH. MRELTHAKRET 55
T—BRILERIRAERELE AR OGAINEE Blx, BAETHOFHKRS A ook
EELHI SN DIGEEIE. BEFIT+HS BEgz2L, [pHAETL., TEMN
METEDIEBRBHRIZE T, MBIk Babh, KEOEDHESDEEET
SEEDBEICTAEMBLERREEFD ICKYEBREENTET HAEEMELH
EEIDH & T, BEICHRET S &, 5, BEEORRIZE Y+ LEERKRS
BErnBond. MelEEROELR
FBERZEZEXTEITNLEH D, ]
2) NETRHKREROERBAEFLEICEKY
REIZESEFIRESNATNSDD
T, FEEAKREX TR EPILT ZEE
. BRRICEETHZ &,
®E (ROBHFIZIEFEBRELEBEWLI L) (ROBEITEE L2 L)
1. REIORSIZx LABEDBREEOCSH | (1) KA ORI LidEUEOBEERE D &
HEE 5B
2. WHEFIXIZ—BIEER (NO) #HE5H (= | 2) AOAREORAMHEERFOBE A O
fagywy . BEEBT I, EEEA MELIRERIC L W 2 0fFEE S 5T
YYIE FE) #8500 EE [ HE BALSEEROT, ATa—ATI D
A1 DIESRE] WHHEDWEZITO, RIENZET D
3. EENERENHIEE [EENTET FTIFHRE LRV L, ]
NDHHEETEHAFIOMBREENE | 3) EELRLMEERED S D EBE [AF|
F352 L. FABBARLNATNSC DMETEERICL Y . ZORiES S
ERUVUBWIZCEDI VTS VADIRE LICElESE DI BENLRH D, ]
FHFESI A0, ] (4) EERMERMIED B [ARF I EJLEE
4 BEEOHEEOHIEE [EEDOFESE ERICL Y, ZOHiEE S HICE S
DHDEEIZHITHHERABREIT L TrBENRH D, ]
&, 1] (5) HEEH (FHBLERE) ([ZHKIEN
5. F o O—L P450 3A4 (CYP3A4) #i5& L -AE [ TRIER) oESR]
KEETZEE (4 ZaF+Y—IL, Y
FFEWL.TEYSFEIL AVPFEIL,
FITAFENL, HXFEL, FILTFE
. o3)ZAaRA4 >y, T)RATA
o, TS5TLENL) EREHROEE
[ THEE{ERI DIESE]
6. CYP3M %54 < FEI HEH| (Y77
ESo.Jz=Z b U AL EE L,
Zx/NILES—)) EREMICERS S
DEE [ THEEA] DESE]
IR — —
FHEOEE | 1. BERE CROEBEFICIXEZICKRET S | 1. BERE (ROBFICIT, HEREICEEGT

&)

HT L)
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Bayer Yakuhin, Ltd.

Page 37 of

— R4

BT T 4L
(Tadalafil)

THRTa AT ) —/F U DA
(Epoprostenol Sodium)

AAFETE « i H i D BEFERE S fe it 6 % H
DRNIChDHBE [ZhbDBREICEIT
DA INE M OV IS LT 7
A

o b —/L R B OARENR, R E (i
J£<90/50mmHg) XiL=> b —/L AR
DOE M (8 fE >170/100mmHg)
DHHBE [ZNHOBEIZRBITLA
O M OVZZ PRV IREST L TN 7wy, ]
o EWR ARG oBRE [ THHE/ER)
DIARR]

MM (R A MEE FB T [l e R A MEE
DEEITIIHRARS AT 7 —F
(PDE) D& mrIkEE % R e f 2351
BOLND, ]
g (65 L)
5. OEB]

P oM BRI (Rl BE2E O
{b. Peyronie %) D& HHEE [AH
OEIMEAIC IV HENIE D, 20D
AR A& 5] & 3 Al EMED
b5, ]

FRa A iEDO RN &2 V1555 E (B
WARMERMER I, ZRMEEREE, B
) Db HEBRE

H PR BT A IS 0 & B B
lin vitroidBRC= b 7L KF b
U (NOBEGAD o i/ MR EEE B
YER &R 5 Z ENRBO LT
%, MR BT RSSO & 5
BT D AVEITIMENL L TR
A

[ T~

2. BEEGEANIE

(1

Jiti i A PEARANE . MERARPAZEMER B %
AT H5EEOLMEROREZZEL <
B ELIBENLD D, HishlREAZE
PWIREEHT L REICB T D HIMEL
P BMIIRESL L TR W=, 2D
X9 B I LTI AKI 2R G L
WZ EBREFE LY,

fth > PDE5 PHLEAI & [RAEIZ . AH X
PEERVER 24 5 72O — @M OB E
MEERTRSHSbNDIGERH D, B
FHNEIE O A S PAZE L (R
B AR B L o AR R0 22 R
MEEEZFT HEEITIE. AFIOMmE
JERVERC X A B L2 Z T 256085

(1)

(3)
(4)

(5)

B e A EhTS B S (40mmHg -
23/LELE) LTna B [
FUAY 40mmHg - 43 /L LA b % 7~ U R3S il
EILEEORY & & X 5B EHIT,
BEARARFEER (IE T R ORAK) %
RELIETICEST2HENH DD T,
BELE T IATWEEICRET 5 Z
Eo ]

RI)E  (IHE R I 100mmig L) o
BE [(AAlomEREFERICE Y, @
EZEILIEKTEE2B8EFNRH 5, ]
mnE [ [ERE~D&E | OESM )
IR SUTIEE L CW A ATHEME D & 5 B
# [ T, pEls, R E~ORE

DAL ]
RS [ DUNRE A~ S OEB ]

2. BEERGERIIRE

(1)

AFNOFG1%, RO~ DEY) 72
KGN EE R DT, BARHCHoHE
T & 2 R N OM e I M O
REDIRFEIZ 72 mi & R E b
ERIDE & T, ARENOF G235 88) &4
Wr KA DIEBNZDHITH Z L,
EHIMIC e » TRBIFEAT DERICIE
TEHERAL DY & DORGe, UMIEN & &
NDHZERHDHDT, FEHENLE FIZ
BRIESZ L,
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— R4

BT T 4L
(Tadalafil)

THRTa AT ) —/F U DA
(Epoprostenol Sodium)

Lo, ol BlEEITO 2L,

() 4 FFMILL E DL D IER T Fre ghitd
(6 REILL_ R T 2 0m A4 & £ 5 Fhild)
NAMENZ T FTHE ST
%, FHoEEhEIC kT 2 ALE &2 3 e T
1Tho7en & R OB L Pk
REZ KFERIICHRR ) 2 &R BHH DT,
LAY 4 RE UL ERpET 2IER A 5
Ni-Ha. EHICEMOBZK &% 5
EofETLZ L,

4) BEERERBRICBWT, HF WV RREE
DD LN TWEHDT, ESFTfE¥E. B
BB O IERR S LR A 1 O W & B ET
LEEICITERESED Z &,

() HMOERINT (B4 I v K iEpisess
DOPTEEE L, Pl MRRIE ., fE A
TRZR BT RE S I/ MRBERE R . RR &
FHE) AT LHREICBVLTIE,
MOGEREREEDBZENNH LD T
BEICHTZ>TIERTHZ &,

(6) AAKIEEH I AW R KT XA
RN D Db EEA I, &
SNICIRBIEMEDREEZ T D X
7, BEICEETL L, [ 2o
DEE] OIHESMH]

(1) AP 5N AP 72 BEC T XX Ze3%
PESEE (BB Y . OFEWNELED Z L n
HD) D LOLNGEITIL, HEe)
WCHSBRHEMEOZELZITD L ).
BEIRETL L, [ [ZofonE
Bl 0HEZH]

3. ¥HE%HR
AFNTIIT CYP3M ICE W RETENn b,

() HtRAEE BRALGWLIE)

HHF

FRARAEIR - HEIE ST

BT - SERE T

HEBA LD
NO 54
(=tu”s

Dt/ VN
MAEEE T <
IV, tElEA
VYILER
%)

PERIC &0 BRIESE
Mz iRy 5 & DO
HERDD,

NO /% cGMP O PEA=
R L, —J,
AFHNT cOMP D%y
figd Z i35 =
Enb, mEO
BEAIZ L0 coMP
DWRENT D
NO DFEEAER D
IR 5,

CYP3A4 %
<HFET D
SEA

(A4 +7=
F =)

FRYN CYP3A4 PHELE
HaHTH hat
V' —)L (400mg/H :
RO, ENARRETE)
EOPFHICK Y, A

CYP3A4 % 78 < FHL
EFHZ LTk
WrIVTZ A
D3 BE )

L. Ko i iE

3. HEEMR
HREEE (FEHICEETA L)

EHEZE |BEKRER-BEAE | BF - CRET
BEERZE | 25 03EHAl L OPF | AEICKEE
ERE S ik, @EOMm | H2HEBRT5

NN |EERTFRREZILZZE | Z2ENEXLD

FEpiAl Bd5, PHHEEL (LD,

TUUAT | K BAREHETD

NN B e EdiI DA oy - )

BERMREA |23 52 &,

FISRF

A=V &

VAN

E.. LFFEK

HRHI%E
g | 2B OFRHF & OO [ FAE ISR

U7y | Hicky, Hiof | 1EH AR

U B ZERSED2EB |52 EnEX
mgEmEH Thbd, EHKY | 5hb,
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THRTa AT ) —/F U DA
(Epoprostenol Sodium)

A=l [ Nl =T N = I A
% Mo MR A 51T
/PRSI |V, ML U TS
HEREET |NOOPFHEKERE
RE S iFEEEFIET D
TAEY Y | Z L,
Frury
NZ
A=Y
5V B
Eo. LR
P
D= —i@BETH BN, VTR
2R DI
MNEFRF D EBNH
EERTWDOTHE

BETo5Z &,

BHTT 4
(Tadalafil)
U hFE | (20mg) D AUC K& | HEEEM A4
JL. TEY | XCmax 28 312% K OV | D BENR H
FEN, A | 22%EEINT DLW | D, Tz, fifiFh
YUFE | ENDD, £ U | WRMENE L
by X7 | FFEL (200mg/1 | BEICIIT BB
4 e, | H2EEE) EOff | HORERM D7
Al Hizk v, KAl W,
b ot | (20mg) @ AUC 3
Eb, 7T | 124%NT5 LD
y2xuavA | #®ERHD, [ 3
v, TV | WEhke ] oESR]
<A
. TI7
L ENL)
CYP3M %58 |V 77 BV CYP3A4 5| &
<#HFET2 | (600mg/H) LDPF |27 VT TR
A FicL o, AHl DI L v A
(V77| (10mg) @ AUC R O° |l op i S o s i
vy, 7 | Cmax BENFER MMETF L, AF
== |88% LN 46%IKT | DFNEIITT
UL IR | TEHEORERD | DBENRD
~Evr, |5, Do
7z /)N
B X —))
(2) BHREFE (BHRICEFETHZ L)
WAL EE | BRIRAER - 7k | B - faRE
CYP3A4 ZFH | AK L OFFFAICEL  |CYP3A4 FHEFEIZ X
EFLZEH |0, AFIOAC KR | B VT TR
(BRAT > | Cmax 2MEMT 28 | OB,
A % U o WY SR
L. VLT
TEL, =T
Jz2a~<A
P
o —
L. RF R
L, U
— 77—
WV a— A
%)
CYP3A %3% | AK L OPFHICL  [CYP3A4 FFEIZ L
ALK | D, AKAIDOAIC K| B2 VT TR
Cmax ME T3 2% |08,
ENDRH D,
RtEr&y |Rero & (125mg/1 |CYP3A FHHIZ L

H2EEE) Lo 10
ARPEAIC LY, A&
%l (40mg) o 10 H H
28T D AUC Y
Cmax 23] H & He~
TENEIN41.5%
KON 26. 6%1E R4
L EDOHRENRD D,
AHNZ L BHREZ
> AUC F TN Cmax
KRS DRI D
otz [ T3

WENRE | OIESR]

L7 VT T A
DI L YA
I o afi 458 v
BEFT 5,
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— AR B4 T 2T T ()L TRTB AT ) —LF hY T A
(Tadalafil) (Epoprostenol Sodium)
o T K4 v (8mg) | AL EHL5E

(K9 | EARA (20mg) OOF |[1ERIC L BRE
v, T |V RIEY . S | TERE AT D
VU V) | iR R QYRR (B, RRICE Y
FEirgREnEh | FEEERZ R
9.8lmmHg 2 ' 5.33 | T HBZENNDH
mmHg FETHED |5,
WERSH D, £,
o WA & OPFF T
RARE DR Z D
MERTER L &
OWERH D, [ 13
WEhRE ] OEZ]

e 751 TrIOATF oo T | ARITIAE TR
(7 ha Y | ZAEERAl A | TERIC X D RBT
B, AN | UFBAD AR (fEREAET D
Jan— (20mg) DOPFHIC L [, PRHICE D
oy TFT 0. HEITE U | MR & B
U F | B E R YRR | T A BN A H
VTV AL | [EXRKRENEILS | D,

Vg mmHg % OY 4mmig T[4
T 5 EORENH
Do
FNAYF | PRI LY BEEEA
N R DB
H5,
EX I K [ ARAD (10 RO 20mg/ | B ¥ 22 K HEdT
P H) EoffRicky |3 EoPikEE
(D77 | T, U770y |EEEZITLT
U (25mg) m;ﬁ%@fﬁé W5 EBHETIEH

T OB E VR FRVC 6 | i o> Rtk A3 v
T 5T &JEM EFHBENLD
o T, OERIC | D,

X v i O fERPEA
EEBLBENND

2

4. EER

FRERIREE T, W YRM: A s i B A
Gl LT T RRR Eg&m@ﬁ%
BT, KA 2. 5~40mg BEIZEI Y £H1F B
_%ﬁmamm(aﬁkﬁﬁmm%a@)
H 185 il (57.3%) ICERHWERD O bivTe,
it\%n:ﬁ<ﬁﬁﬁmﬁ% BT,
AFH 20~40mg BEZEI D AT S AT K AE B
%7W(H$A%%Q2m%a@)¢rmm
(wa%)K@W%ﬂmw%ﬂtofﬁﬁ
TERIZERR (27.6%) . WL (6.2%) | ¥
%@biw(a%@\ﬁﬂ%@ﬁ%)%ﬁ
HoT,

4. BlER

EWN :
TR R v I 2 k5 & 3 2 [E PN R
HERIZ BT, ZaMEHIE X GUER] 20 4
FORWER NS S NZ0IZ 4B THY |
FE7eRIER TR (6 F1) . WikC (5 61) |
MER T, EA - mH (% 361 . #&RIK.
Bk (%2410 | RifEHET 3 v 7
JREWAD (& 16) ThHhotz,
FRJESR I AE 5 fifi i L0 & %5 &+ 5 H
PEGIRRBRIC I T, M E 6 G
B 15 B, BIERANHRE I NZ00F 13
FlTHY ., ERRWERIZE (116 |
PEIR. SER (%586 ThHotm,
i AT A 1T BN T RV E kTS
FE] 680 B, EIVERNHE Sz ol
247 B TH Y | EeEIVER XL (50 51) |
A (45 4 . i, R, RmE (%
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BT T 4L
(Tadalafil)

THRTa AT ) —/F U DA
(Epoprostenol Sodium)

(1) EX%EIEA

BEE (RP. ERP. BEEFE. R
& #% . Stevens—Johnson fE{REE) (48
EFRE)  AFloEIcEy (B
REWREA L LCoFE528ET) | BB,
ERE, BHITEEE, FIBM R E
Stevens—Johnson JiE BEREEE OIBBUGEDS, &
CENICMEENTWD, ZD XD RJE
EHFRD LN HEITIL, AFIOE G5 %
HiE L, @WERAEEITY Z &,

3361) . % (324 THotl- (HFEA
HEEIE)
L.

HEREH (%55 4hF)
WS AR AR e ORI ZEIC BV T, #A
FEF 391 B, ME SN ERFEHES
(RIVEAD) (3IAL (58%) | 5@ (49%)
A - M (32%) | R+ (16%) T
Hol,
fikifoe 1 5- 11
JEURS A B v IS 2 F 5 & 3 2 K B
FER BRI I T, K S HERAEH] 52
B o . BEAERRIERERIEF] 54 61 & DB
FE# 10% DL E Tl Sz B A ERESR
IR (83%) | MEX - MEM: (67%) .
P (54%) | WAL (42%) . T (37%) .
HEFE « BN BUME - A 2 7 VT W ER
FEIR (25%) | RZ2 « AP - IRk (21%)
ThoT,
[BIFSR (SRR, BRI METREZAE
FEMAEERESE) (2 O Mlis ifn FEE 2 % 52
& D K E R RBR BV T, AHA
PEHRERAAE ] 56 B RETFHEIERERRIE B
555 & DISEBEEZ 10%LL L THE SH
7o HEREGIIER - BEE - BIETR
(84%) . I (75%) . BEKARIR (66%) |
THI (50%) . 5HJm (46%) Th o7z,

(1) EXGEMER™Y

D BEOMEETOBEDRIKICS =k
=, BERKEOY I v IKE
(2.4%) . REFHLY (0.4%) BH 5
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WCERTL2HFELTHY, BRELAEFZORBBLE IR GHM CRREE T, 5P LICE-~
TEAE OB XY A2 277 MER T TR L LTRSS, VAT 7T MIBEIZBAF 72
et e 7 s A NV ER LT,

LLEXbv, Bt EA 118 1.0mg & LT 2 3 Z &G M E 25422 LC 1 [5] 0. bmg °-08Y
BEHDHVEHEL, 118 0.5~2.5mg OFABFHTI AT 7T a2 1 H 3EEETIEFET LD
FAEFEEIZYTHY . &5 DBRFITRROBIENPIIFFCE | o et L DA A AT
LR HEEEZDND,

k. AEFSKFORELE L CHW DI ELIMEIC >\ T, SRR TIEZ oL HEE %
“95mmHg LA E” | “90~94mmHg” O “90mmHg Aii” (20T 7225, HEEKIZBWTL D EH
722 b DI 5720, “95mmHg LA E” & “95mmHg AR~ @ 2 DI243F. FNENHERES 0L
LA 5 2 & & LTz,

L LB, MBSO R E A, REHE, A2 5056 OxS R OG-l L
5 E OIS OWTIE, THTE - MEICEES S0 LoEE] L2008 THL EEX

b2 b, [HE - HRICEES 2680 Lol &0, &K5FE. Rz s
DI O G-l L 725 Oxt s A fiili s 2 2 & & LT,

1.8.3 FEALEDIFE (F) RUEOHRTEIRNL

A EOEREIZOVWTIL, Bayer HealthCare fLO¥H 7 —4% v— b [Company Core Data
Sheet (CCDS) ] DFHAESHBITHRE LT,

1.8.3.1 B2 ROBHIITERSG LW L)

2 = (B B EAR AL
(1) AREN D A% UIsBUE O RBEERE O & % B
O I TR L CW D gtk o & 5 &ct: [ Mikls, s | 7 v P AU FITHB W TAE
BHIHE~OEE | OEHBMH] FEEwMENHRE SN TWD I &
MBETE LTz,
(3) FE DJIFHERERE T (Child-Pugh 4348 C) OdHHEHE RN 22 <, ARA O
RENE L LR TI28F0
NHDHZENHERTELT.
4) BEOBBERE (L7 F=2 - 270772 | HARBRNRL, AF oI F
15mL/min Ais) D 5 T BT HOBE BENELLL ERATE2BTH
NHAHZENLERELT.
G) WEAAI T —BbEFR (NO) 54 (= a7Vt | M cGMP BENHML, K
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v, BEEEET IV, REEA Y VL E RNE) AEHH oA
# [ TFHEAEH ) oESH]

JL

JEER 2535 2 & bk
E LT,

{1

6) mARY AT T —8 (PDE) 5 [HEFAIZ LS HOBHA
DEBMRLEELEZ T eRds5.  ( HHAER] ©
HZH) ]

AN cGMP JREEDSEEINL . JE
EHERILEZEZE -T2 1D
HIEMHRE L.

(D7 —=NREREA (N F7aFy—n, R)afy—
), HIV a7 7 —8HEA (U hFEenr, 400
e, THYFEN, FFE) ERETOBRE [K
HomHARENE L LRI EZERHS. (A
TEF) DIESR) ]

AEHOMPRENE LI LH
THEBEINRHDL Z L HFH
ELT-.

1.8.3.2 BERE ROBFIITEEICKRETL5ZL)

HEERE (R

A EAR YL

(D Pt pRiE P o BE (KM R 2 2 wREtE m < 72
5. ( THEZREAWER] OHZHR) |

LR AL T o B I
PRI ORT L, KAOKSE
= & T T HE R 22 Lo
S MREDS B % 2 FTRERES 8 2
I RIE LT,

(2) B8 B S P S L O ITFERERR FE (Child-Pugh 7008 A &
B) O®HHHEE [MFREN LSS0, HAERESY
IZBEWTREEOREEZBIE L 2N HEEICKRET 5 2
& (TEEpERE) SR ]

REEHNMNBO LN TE
0. HAEHFAEHHIZB VTR
FOWRELZBIE L 2N HIEE
WCRET O ENH D Z &)
HERE LT,

(3) BHgHEEEE (/L7 F=v 27 UT T2 A 15~
80mL/min AKiii) OB LHEF [MHFREN EHT 50
T, HEFAHMICBWTIXBFOREELBIZE LN HE
HICHEEGTHEEHI, 1B 1L.Omgl H3EXVIEKHE
MODOBLEET L L. ([HEPp#ERE 0ES
) ]

R EH N2 O LN, F
7o, BHEDOIKT & & HITK
I 5% O FH G O R B
M4 BEEEICHD N5,
MEFGSH BN TITRED
WEZBE LN SHEEICH
EFarLtibic, KAEND
OB LEET HILEND D
ZEMBRELT,

(4) ¥ERTOIHEIME.Y 95 nm Hg ARV 00 B 1 F R BR A
2L, WMECMEE TNEZ 2BENRH D, AFOK
BB L TiE, BB 2B LEDY A7 « X1
74y NEZBELUTCEEICHNTAZ L. AR AT
LA, HEFASHICBWTEREDOREZBZ LN
DIEEIIHGTHZ L. ]

fEFRREBR NN T & B ERE
L7z,

(5) @l [ TEEE ~0&kE] OEEM]

M EH M2 DO LN TE
0. HEFEHHICE W TR
FOWRELZBIE L 2N HIEE
WCRET O ENH D Z &)
HRRE LT,

18
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1.8.3.3 EELEXNIEE
HE R IANEE () B EARHL

(1) MiEFIREAZEMER RO BE TIX, LIMERORREEZE L <
BALIELBENNH D0, AR EEE LN R
LE L. F, AKFOBGIZ L0 MiAKEOEE 2 5
NTZGATIE, MFRIRPAZEMER B & O BB 2 BV, &
HafiEd5Z L.

DLE R OIRREZ & L < EAk
IHEIBENNDDHZ END
RIE LT,

(2) PrEEERIEF ORBE TIIEMNE Z D3, KHlOE
5z X 0 EE CHEIER 2RI OGRS B E S ATRerE
b5, BEBIAKBEGDOY AT « XX 7 4w N EEM
FNZRHIT 5 Z &, [ TEKRZREWER] OESHE]

i nd bbb, FECICED
BIMMEENTWEZ b
R LT,

(3) AFNDOFE B L CTiX, WEIET 5 alfetE0 H 5 kB
WA I OW TR R ORI L, IS U TR A
ATV, IR L CTWARWZ L 2RI 5 2 L.

AR ARK Z IR L7235 IR RIS 2 KT
fabtEndH 5 2 L.

- KK O AR A BAGE 1 IMEFE BT EE WD 2 &
IR LB E S LIZZ 0RO H L HEAITIE, E
HIZEMNIEET H 2 L.

7y PR XFOMR - JFIE
BAFBHERRICEBWNT, #H
e BEE T 2 AT 5RO &
NTWaZEnn, FIET S
AIREME D B D BRI T
- ffET 0 ERNH DL EE
ZHENDZENHERE L,

(4) AFNTME 2y L CiEZ KT S ERZzA LT
5. AROBEICEE L TE, mAEIRRIERIC XL 0 BFRN
AELRREEZTORE (BREAKEGT, LEFRKn
JE, MRS, SmEO/EER K%, BAHRELE
EHET) (CHDME I EtalitT ol L.

A MEICANM R % K&
ETBENNHDLZENHER
E LT,

(5) EERRRBRICBWT, HEWVERBDOLNTWADT, &
FTEZE, BB OERSGR 2 £ O B 2 BB B BRI
EEIEAZ L.

FER BRI B VT, D FEW,
et DA FFHG ) LB & AR
ETHROLNLTWD Z &0
b, BE LT,

(6) MRJHEE TIIIEMRPEE (T~ TAA O MM
LT, BEIELZENRHEELLV.
HZ M ]

BEPREEAME T
[ TRpEmg) o

MR IZ > T, ARAIORHEE
FThD CYPIAL BFEE I,
MAEPREE A 50~60% 1K T4
L0, BRE LT,
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FELER (%)

R EARPL

AFNE, FEIT CYPIAL, CYP208, CYP2J2 M UF CYP3A |2 X v fX
FEND. AAHNL, P-gp/BCRP OB THLHT-H, ZhnbHd
PLESR S U < BRI L v miErh 2 N B 21 5 )
BEMENH D, o, AFILOERE M-1 1% CYP1AL FHENE

N5 (in vitro) .
(M BAZZ (PFHLARNWZ &)

ERLE ERERAELK - e -
HEAE &R E+

A A S OO | ASHI LA 5-1% 12 | RPN cGMPIR E 23

55| =hkaZ VvV |#mL, BEEM
= N ) AETEE LML |28 5.
vy, B XL, STERE
HEET 2 HI\ZHRTHEER
b, BEEEA | U O T
JINVER (| DBEDHLNTWVD
& DT, PFHLZRN

Z e [ EEyE)
e OIEBH]

PDE5[H = Al SEMEMAR L 2 33 | M AE PN e GMPYE FE 3
VIVTFF T 4 | 2T ERHLIO ML, &Mt
VT BT | T, ZHUGIRA L ISR 2B A

NA T TR LW &L | RIEFTEBEALD
7 [ T3EwEhAE] @ | 5.
LT | THSH]
BT T 4
T YA
T R
77
IIVT T
VIR KD
¥
LE~T
TS IVRE | haFy—L | OCYPy R
[Espall (Bl - EWNAR | (CYPIAL, CYP3A
A4 72 |%5E) OO |ZE) K TUP-gp/BCRP
V=) KO ARFIOAUCH |FHEIZ L0 AHD
ARV Y —150%EEM L, Cux |Z VT T2 ADK
JL 1346% EH-L72. | F9 5.

RY g —| £, HERNHE

% NEEL, Z7U7
TA 72| TUVABIEKTL

CCDS @
776

RllEZEICREL
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HAEER (8

AREARAL

=
HIV’e o5 7 —
B FHEA
U rFENL
J—E7T
VIR N
A voFy
JL
7 ) FN
Ve
THEYIE
JL
VAT H
>
Al A
A=
7 —F

7=
B A L PR
L7anZ L.

[ T3 W &)
e DOESM]

) tREE (BFHICEET D2 L)

HRLF ERERAEIK - R -
WBEAE fElRE+F
CYPIAIFHER | AAOMAREED |CYPIAIBREIZ LV
zruF= | ERETLIBENAN | AKFO VT T
7, BT 4 | HDHOT, B | ABNMETT 5.
F=7 CYPIAIPHZEFE &
GERIIZEET S
L.
CYPIALTGE | 2 b3EAoMm [ ARF KR OM-1D
S D FEHA VB RE S B35 |CYPIAL BEHEIZ LD
AANTT | BEARHLDO |[ZHHEFDI Y
740, T, JFRICIXER |7 7 ABMET T
77 = THI L. %.
e,
T)aF=
7

I AR

ARFN D i H I EE A3
ERIDEBEAN
»HDHDOT, P
gp X U'BCRPH. 23K
EDOPFICITEE
THI L.

P-gp/BCRPPHEIC &
WARKIDOZ VT
VAMMET T 5.

pelfizgal
KA T v
= L/K
b~ 7 %

KER(LT LI =
L/ Kb~ 7 %
T LEHE DR

I X0 ARAE D

A& NpHD F5H-12
L OERERNDONRA AT
_A TV T 4 MBK
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FHEAER (%) B TEARHL
T LEH] |AUCH34% IR T+%.
& L, CoxlE56%1K
TL.
[ TEEp@ERe] o
THZ ]
I ER AN I AR % 5-
% LIRFFI LA fkatd
LTobRAEE
HT &l

CYP3ABHZEFI AFN O HEEEA |CYPSAPHEIZ X VA
77V 2n | ERTIEEAN |[FHOs )T T AN
~A T, HHOT, Wy [IKTT 5.

T Am~ |CYPSAPHZEIK L D

ATy, * |PFRHICEEET S

T 4FE |2,

JVEE

AN A R & &0 |CYPSAOFBEEIZ LY

L 7= g Ry ff & (Ao 7 ) 7 Z A
M EEBF IS |3 5.
T, ARAFIDOAUCH
27% LT-.
[ TEEWEhEE ] @
HZ ]

CYP3AFEESK | 9RUCYP3AFAEESK | CYP3AFEEIC LV
TZrxz=h | EOOFRICEOR| KFIOZ VT F
v, TN | Kl REEAMK | ADHEINT 5.
v, T 5 RREMED B
T )90 | B,

v =,
N =Ry
A
(St.
John’ s
Wort, &
keda—
VAR e U—
N BHEE
i
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1.8.3.5 Bl{EMA

Page

BITER (%)

A EAR YL

| S L [R) 2F5 TIORR 3R 2 3R (1B o A ZE A A i v a1 2R
Fraktg L Ule 77 A xR EH S ialii & OfE) ik
ﬁ%%mrf<lmxﬁa)$%%ﬁ%kbt77tfﬂ
BRI 128V, Kﬂﬂ&@ént&mﬁ
(Hﬁ%ﬁoﬁ%aﬁ)¢ymﬁ(&0%) ZRIVEA (ERIR
MRAEMEE ZE8Te) 1R @%ﬂt.zﬁ@@%ﬁ@ﬁ%@J
(19.0%) , HALARE 726 (14.7%) , FEMED E V65
il (13.3%) , {KIJE 43 ] (8.8%) FETho7c. (KR
IRF)
BIVERA ORBBEE T LR 2 BB, 2R Tl
SN TWDEIERITHEE R & Lz,
(M EXLZREIEA
e (0.2%) , Bhdfn (BEEEARHT) B ORE I S
mﬁ%%bm5 kﬁ%é@f AFN e G IT R %+
ATV, BENRD ON-EAICITEEEPIET 5 L,
ﬁ@&@%%ﬁo_b[ﬂﬁ%ﬁ%ﬁ%&aj@@%%]

(D%@%@ﬂﬁﬁ
Eﬁ%ﬂﬂb?éﬁk%@ﬁﬁyg% TOZ k.

10% 1~10% AT 1% A BEJE
LLE N
Kt | 9HRR,
BR | @D E
vy
R 2P £ H 1.
WL | MERE | BL, § -8 H
R, T,
Mgt H R
WS, {ER,
e R,
9%, NEHERM
TEER n I, &)
B, WL, Kk
i
IR 2 IR R
M % A
D, RRY MR,
ET7, BRI
ik

M 1 A ZE A M i o o R A AR
B SN B R M M e .
(ENRKE) BEFELXIG L
L7235 AR —H B M bR 2
uit%ﬁ BT, BRI ER
TROARFERREN D D &
%éhtﬁ%%%*@%ﬁﬁ
DFBBELIZHESE . E2E
TER ZFe# L7z,

BB S T TR LI-AEES
(TEAE)

CCDS Kz OV i e & A 4 i v
i J7 97 R 3B S0 it B R e v
fJEE (EANRAR) BE %
*g Ll LA —EEMRLE
BEEER 2 ABRICE O X, AR
BIWER & LCRRE LT,

CCDS Kz OV i e & A 4 i v

i J 7 97 R 38 S0 i B R e v

MJEE (EANRAR) BE %

Xgrl LA —EEMRLE

e 2 RBRICB W T, FBE

BEEEDS 1. 0% LA EORIEAIZEE
X, RLE L7,
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8 st AR SE A M A v i SR SIS A B IR i . (RINARGR) B 2R & LIZ I
M HEMREEGAER 2 BRIV T, JRBRIESGEMNC X0 AR L BEEA D 5 LW S A EE
% (LUF, BIWER) oRBMEZER 11577,

ICEZRO T4 GWEM. (2) TOMOEIWER ) OIIIIT DHERITIT, FEHREELD 1.0%
UbDbox “I1~10%AK0M" & “10%L E” (I CiddT 5 2 & & Lz, LT orRIERIC
ONTIE, MEFR MG LI RBUBEZ ISV CRIH LT,

MrEtED £y EED o, RALED E

MHIEARR ] IHERR. DEEAIE, <O

[ - EESm ) MR, EREER. TREERE. PR

AT AL PEE RN

MM E) AR, R

Mgy il ~~ 7Yy M, ~F7 o el R

ME L) 2oV T, I B SRR 2 SRBRIZ 1T 2 BUBE D 1. 0% AR Th -
7oy, CODS ICREHi SN TWDH Z &inbitd Lz, 72, THBER] [ZoWnWTid, BIME_EHE
AR 2 BB CITRIEM & L THE STV AY CCDS IZREEi SN TH Y . R Mk
BRCITRIER S LTl ST s 2 &, “BEARE” L LTR#TsZ L e Lz,

728, CCDS DFL#kIE. TRBRF Y EANIC L 2 AAK| & OB E MR OFE R 63, RBEL
TAHEFRICR L TABIOKEIER, 77 R CORBBEELEIZ L VRAICIEM L, &N
AHFNEBEN B 5 EpI Lo A ERR &2 ORBBEIZE SO TEREN TS, LT,
F 2 IORTAERFRRICEAL UL, 77 R ERBBEICENRLNRN-T22 £ D, CCDS
WZIERRE S LTV,
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Bayer Yakuhin, Ltd. Page 13 of
&1 BMEARUZTORBAE (FE 11348 R U 12934)
BIER (ERERIREE, FAGE)
(N=490) n (%)

B L QY 3RS Bl L7:s 4 (0.8) Rl BE g 1 (0.2
2 1. 3 (0.6) HIEARR 70 (14.3) AGE R, 1 (0.2
BRRZ MR 1 (0.2) e TR 7 (1.4) s hEk L OB ADEE
i/ NI A S 2 (0.4) DE AR 1 (0.2) k4 1 (0.2)

iR E BLW 1 (0.2) LI % AR PR 1 (0.2)
Py A= 1 (0.2) EErdmE eyl 1 (0.2) FRAR R
S 1 (0.2) Ry —7 1 0.2 wE T 7T
N 1 0.2 % 6 (1.2) 2 e e
wiE 19 (3.9) 3 G R R 19 (3.9) M7 V7T F=2H (0. 2)
FHERE 1 (0.2) P . 1 (0.2) MEET 5 (1.0)
TR 1 (0.2) E3i] 1 (0.2) i AR SR N 1 (0.2)
SR B 1 (0.2) - 1ff 1 (0.2) LNITE=S 1 (0.2
= PEARR 1 (0.2) L 38 (7.8) SR I SE N 1 (0.2)
R 1 0.2) FRTH 2 (0.9) e T e
NS 1(0.2) AIEIENE 1(0.2) ~~ b2y M 1(0.2)
DR 1 (0.2) JESTERTT] 3 (0.6) NE S TR U 2 (0.4)

HiB L UBREREE Mg IH-: 20 (4.1) fidE B 1 (0.2
H AR B 1(0.2) —% - REWEES X OB S ORE I N R#i/0 2 (0.4)
Hii 1 (0.2) I S 4 (0.8) U 3—EHIN 1 (0.2)
hEB R 1 (0.2) HaEBAS PR 4 (0.8) I TP R AR 1 (0.2)
[BIfEME D F 1 (0.2 JioEr 3 (0.6) PRI BRSO 1 (0.2

RIS * SRR 1 (0.2) IRE D 1 (0.2)
MBS ML 2 (0.4) BT 5 (1.0) 1 BRHGR 2 (0.4)
FEMBESE 1 (0.2) Uigit 6 (1.2) AR L ORERE
(e 1 (0.2) IRk 2 (0.4) AARIGR 4 (0.8)
) 1 (0.2) Bk 2 (0.4) I 1 (0.2)
ARBAEAR 1 (0.2) g eann 2 (0.4) K4 Y o AlfiE 1 (0.2)
ekl o 3 (0.6) L
- | 0.9 Ll 162 BB R R L UM AR S
i 3 (0.6) THNE 4 (0.8) IS 1 (0.2

AP 20 (4.1) IR 1 (0.2

s FEEN 2 (0. 4) HH afi 1 B 1 (0.2)

B 1 (0.2)
PR A gk 8 (1.6) RAEAEAR 1 (0.2)
FHESR 1 (0.2)
N Rt 5 (1.0) JFRBE R R gt 2 (0.4)
REI 3 (0.6) JIFHRE 2L 1 (0.2) 53 R AR L 1 (0.2)
THEE R 2 (0.4) BRYIE S & OE A hE R 1 (0.2)
g 11 (2.2) MR S 2% 1 (0.2) 7a B 2 (0.4)
{550 9 (1.8) Al v 2 HhE 1 (0.2) it 1 (0.2)
T 19 (3.9) Jiti g% 1 (0.2)

MedDRA Version 15.0

* fEHMARIFICEE L,



18

1.8 WfIE (%)
Bayer Yakuhin, Ltd. Page 14 of
=1 BMFARUTOHRBHEE (FHER 11348 R 12934) (fE)
BIWER (ERERIREE, FAGE)
(N=490)  n (%)
SMEEARA 2 (0.4)
B, Bkl X OHNRRAOH £ i
@E F O Y —F 5 E ) PR LS 1 (0.2) BRI & OB TR
IR A AL E 1 (0.2) EFRBIUCAEREE it B 1 (0.2)
FCR BT A= 1 (0.2) FLE PR 2 (0.4) B &% 1 (0.2)
TR IS PR 1 (0.2) it 1 (0.2)
FAREIEGRE 1 (0.2) FLER 1 (0.2) HLBE 3 (0.6)
ySEY2 2 (0.4) i HH ifiL. 1 (0.2) LITIE 2 (0.4)
FEEE D F 63 (12.9) IRREE RN L OERREE BT 1 (0.2)
(RATIED F 2 (0.4) M K, 1 (0.2) € 9 3 (0.6)
GEPE 93 (19.0) ISSEEIN- 1 (0.2) BEPEZ D FEIE 2 (0.4)
SR SRR 2 (0.4) BEEEY 1 (0.2) J35 1 (0.2)
R 2 (0.4) Rk 3 (0.6) B I 1 (0.2)
Jr O 2 (0.4) 18 ) S8 5 (1.0) B AL RRAE 1 (0.2)
S 2 (0.4) S H{ifn. 1 (0.2) mEEE
FARTRTORRE 4 (0.8) & 1L 1 (0.2) WAL 13 (2.7)
Jep 6 (1.2) L%o< b 1 (0.2 1ETH 3 (0.6)
IR 2 (0.4) v 13 (2.7) {liHiiNES 38 (7.8)
HREE S 1 (0.2) JEL ST AR A 1 (0.2)
RHRE 2 (0.4) PR R PR 3 (0.6) IS 1 (0.2)
B2 SToNT 1 (0.2) WRSEALBE 1 (0.2)
BB L OREES S 1 (0.2)
BEIR 1 (0.2) W e 1 1 (0.2)

MedDRA Version 15.0

£2 FAXERIZEH LA, COS IZEHSATLWEVWEESR
- B

AHIRE PAZR N i
BRI 1.8% ( 9/490) 1.9% ( 4/214)
Wi 2.4% (12/490) 5.6% (12/214)
I, PR S 5.7% (28/490) 12.1% (26/214)
PN 1. 4% ( 7/490) 3.7% ( 8/214)
WA 2.9% (14/490) 4.2% ( 9/214)
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1.8.3.6 BREADRE

ERE ~OE G () X EAR L
MHRED EARRD LN TWEHOT, AEHFAEGIHICEY | G#E xR O VT 7 v
T, BEOREZBEZ LR EEIZEGTHZE. | ABBKTLTHWDIBENADLH

[ TEMEhRE) DOEESM]

HDT, EEMED - DT
E LT,

1.8.3.7 1R, EiR RIEFADORE

Ihm, ek, RIWmEFE~OHKE (R)

A EARAL

(1) {0 SUTIEIE LT D ATREME D & 2 etE i3 e 5 L Ze
. EERRE R PRI LTI, YR BT 24T
Y EOEEST LI L. [EMERICBNT, Ty R T
EHlEXE, BEE (REaH) KOS A E R
D 8.1 FOEFRFERETHRIT LI ENHREINLTWY
5. Fl2, UK THREROCEREINAZNENE D
3.8 ELVN 12.6 DR REGE B THRIT H 2 L AHE
EnTna. ]

2) FILFOEME~DOEGITHRET D Z L. R a2 G TR ET
LA A TIESES 2 L. [BWER (T v
R) THHFICBITT D Z ERHE SN TS, ]

M ER(Z v RO DS F)
THMEBEENRE SN TND
TLEMORRE LTz,

B ER(Z v ) THAHIZ
BTS2 enHmEIRLTY
5T LMBRUE LT,

1.8.3.8 INREADRE

NEFE~OEE ()

A EARHL

RHAREN, #rAER, 2L, ShIESGINEFITHd 5%
BPEIFRENL L T, [BERRER 2. ]

HEHARBRN 2N ENHRE
L7,

1.8.3.9 BERE

HERE (R

A EAR YL

BiE, K WEOMEIKRTENBZ A HREERS 5.
LE ;G EEE, ERICE U T R AE AT ) 2
ELOBEOMITEKTOEEIL, FIERIES% O RREL
VEIZSUTITY . vk, EAMAEENEHVOT, MiE%E
HriZ X 2 BREITHIFF T 720,

CCDS D it# 2 FITHE L
776
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HEHLEOWE ()

A EAR YL

FRIZZATEF - PTP GEEDOFAFNL PTP > — F M HED H L
THRAT 2L ofHE+52L. [PTP — FOEMKIZLY,
BB A SR AN B RGBT U, BIIZ Rl & & L CHfit
RIRAREOEERAIELZIET S Z ERHME I T
%. ]

Rk 8 4E 3 B 27 AT H 3
TG 240 = [PTP OREMKHE IC

DU T |
776
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201X & X AR (38 1hR)
i &% EERET

[ A A

150 5y B

an

ERHAR : S FEICRT .y | 0.5mg
AEMES T S IVEY Y S—H (s6C) RIHH o [Long
B = —_ ” [ 2.5mg
MAEAEESRD 7Ly 260, Smg S e
= .. | 1.0mg
TTLv NRge1. Omg T
TTLv NRsg2. bmg e
(FTT7 Mg Bk 2: 5m§
(%) “; 201349 A

B
A

BAYER] AdempasrTablets 0.5mg / AdempasrTablets 1.0mg / AdempasTablets 2.5mg
R

W R - IR
B EE RoOBFIIES LN L) Wi FFEINRAGE | TFELSAEE | TR AR AGE
(D) BB DS kE LIBBUE OB O & 5 B 0.5 mg 1.0 mg 2.5mg
(2) B SUTAEIR L TV D ATREME D & 5 &bk [ 1 4T, Lge, VA | Lgerk, VA ) LgEd, VA
PERR . BRI~ 5 DOEBR] oy - B Vﬁ‘?;\l;ﬁo.S \‘/7‘7;]%140 yﬁ‘?;\l;ﬁZ.S
(3) HEEDOFHAEREE (Child-Pugh % ©) Db 2B e L e L
BLNDDHD. ] ATT VU= I XU A, ERrdTay
(4) BEOBEIEREE (71 7F=r 20T TR Ll E—Z, FHELL S Y g,
15mL/min ) D& B T BT O BE [ HRER LY LT 2
N, REOMFRENE L ERTHIBERRS o
5. ] = g | BRI
R - B, ="k
(5) AR T —afb s (NO) 5% (=he Uk 53 p
v, HEREERT IV, fHERA Y VB RE) EHE5HO
BE [ THRAEMEH] omsi] A7 41 | o7 1+ | FEEao 7 ¢
(6) RAKRYEATZ—E (PDE) SPLERZ # G h o BE R I e I e B IR
DEMEME R E 2 LR b 5. ( EMER) i v 76 < 75
DIEZH) ] LSz
(1) 7Y —=VRHEEA ( FTa)y—r, RYa) GUIEES
V—)v) , HIV a7 7 —8EA (Y hFen, oA r)
VYUF N, TEFFEL, BXxFEL) 2ESTO = 2 2
BE [AROMPRERE L ERT 82105 (B (um) 6 6 6
5. (HEMEA) OEBH) ] S22 (um) 2.8 2.8 2.8
H S (mg) 87.5 87.5 87.5
B %hEE - R

SAEHTERRAN B G SIS RTR IR (27 AT « A8 L7212

MempegSeevEM g
| BhEE - DRICEET AERALOEE

D AR ORI BT o T, BB M8 AR ZER I i
§Eﬁmﬂ#a%ﬁﬁ4F?4y%£%m&@®%§%ﬁ

B fi&-AR

FEREH

WE, RAIFY AT RE LTI ELOmg 1 H 3
B OG22 H AT 5. 2 MRk U CIHE L E 23
95 mmHg LL_E TG EREIR 2 78 X2 WigAiciE, 2 3
MEC1 BAES 0.5 mg TOEET AN, BEAET
1\2.5mg 1 A3 EECTETS. [UHEIMEN 95
mmHg 5 T HARMEIER 2R X 2 0WiEEE, BUTOME
PR A0, RMEERZ ~THEI12E, 1 BHEZ
0.5 mg TOWETS.

ooooboboooboobon
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F AR

FERESMICRE LA EZHERT 5. ARMEERCE
WTh, EAEIX1E2.5mg 1 H3mEETEL, K

JESER AT 8, BRERLWEAICE, 1 BAEE

05mgj—l)ﬁ%j—é _______________________________________

§m%-métﬁﬁiéﬁmiwﬁﬁ

P (DEBFEORBISEL T M 1.0mg 1 H3 BEVEM
BOLOMMLBE T2 L. [ MEERS) , A

L EH) oESR]

D) B GRIRRITR 6~8 IR E 372 Z L AEE L.

LR L, L EIORAE SR ESEAIE, KRIEIO R

PN BIAEERHSES.

P (3)3 HHILL L# G- hilr L7=3546, HBHRHCIE, BiAly
OfEEHEL, THIE- A& EWHERS 21T

m FREDOEE

1.EERE ROBEICITEEICRSTHIL)

(1) PrgiE sk o B [KOEHIMASE 2 5 AlREPEN & <
725, (THERERNER) OHEZBR) ]

(2) BRJE ST P L OFHEREREE  (Child-Pugh/¥E AT
B) oboEE [MFREN ST 0T, HAEHES
HIZBWTITREOREBEZBE LN b IEEICE G5
2k, ([HEpEhie) OESR) ]

(3) EHYREREE (VLT F = - 2 UT T A5~
80mL/minAd) Db D HBE [MFREN EFIT 50T
AEBFEHHIZB W CTBEOREZBIE LN EE
WCHERET D E LB, 1AL Omgl B3R X W IKHEND
ORtELBEETHZ L. ( THEpEE] OESR) ]

(4) ¥ 5- B O ULHE ML A395mmHg A8 0 .35 [ IRk ER 23
R, WEOMTFERTN/RLZBEFNANDD. KHID
BEICE L TIE, BEFICBITABELDY 27 « _x
T4y "NEBELUCHEEICHETSZ L. ARIERY
THEAE, AEFHGHICBVCREORERBIZEL
ENLEEICEETLH L. ]

G) FlE [ TEmE ~0&h] OmEBR]

2 BEELERNER

(1) i IREAZEM IR B O BE TIE, DIEROREEZE L
KHEALESEDIBENRH D20, AFEaHE L
EREFE L. F, AFIOE S X0 KRR
MAHBIIIGAITE, M RBAZE MR B & OB EM: %
BV, BHAERIETH I L.

(2) PrEfE R IE T O BE TSR Z ) o7 <, FFO
B 502 X0 EE CBUER AR MO fERRIED B £ B Al e
WRH 5. BEBIIARBEGEDI AT « X7 1 v b
ZEMAICEHMET 5 2 & [ TERZEIER] 0ES
]

G)Y AR OB GATEE LTI, EIRT 2RO H 5 Lotk H
FICUTIZOWTHALORE L, MBI U TR
BEZIT, HRELTOWARWI L A2HRTH L.
TR APICAR Z R LS AR IR % RF Y
falRtEnH 5 2 L.
< RHN O R A BRLAR 1L SR E A VWS 2 L.
R LA S LT E DRV H D BEAITIT,
HICERNCERKT 5 2 &.

) AFNTMAE ZE L CIEZR TS 5ENZ2ALT
W5, AFIOFEICEE L TIE, mEYREEMNICE A

H

FENFEREELZ T HRE BERREGF, ik
RILE, MmigEREy), BEEOAEEREKEZE, B
RHRERES) ZHDNE I e olatd b 2 L.
B)ERERHBRIZENT, DEVERBEDO LN TNEDT,
TR, BB OEREMER A 1 O R A BET 2
BRIZITEESEDLZ &,
(6) WRJEE - TR FEBRIE F 2 b~ CASH oD i T i B AME TR

TEHDT, BESELZENEE L.
e DIEBM]

A

3. HEFA

[ T

AFIE, FEIZCYP1AL, CYP2CS, CYP2J2J% TXCYP3AIZ &L v 1%
FEND. AHNIP-go/BCRPOLE TH D720, Zhbd
PRAEZR G L < IFFHEIRIC L Mg ERENEELZIT D

AREMED D D, E T, AFIKOFEN

VeI & 5 (in vitro) .
(N GtARE ALV &)

HIM-11XCYP1ALPHE

E-g = ERERAELK - HF -
BEAHE BREF

FHEEAI K ONOE G | AHI BB 54412 | AHAE PN cGMPIR EE 23

gall =tuZUkvyr (L, BEEH
=rrr V% |EETFTRSLELE |ZHBRTS.
Uy, HiRgEE | X, T ERE
TV, R | BICRTHEER
AVYNLER | IUEIEOK T
% NARDHLNTND

DT, FALZN
&, [ THm
REl DIASIR]

PDESFH. 25 JEMEMEAR M 26 | A0 PN cGMPI E 28
VT T 4 o ERHLHO (L, &FifE
N U | T, TRBIRFE | IS e s

NRATTF PEHLZWZ L. | RIETBZEND
LASFF [ T3mmtie); o | 5.
AT T 40 |HBMR]

T U

T RUVH
INIVTFF T g
IR R KRN
W

LEe 7

TY—VRHER | 7 har Y= | DOCYPS TR

il (nO#l . =N | (CYP1AL, CYP3A
A rTary KFTE) O | %) KOP-

—)L JAZ L 0 ARHA O | gp/BCRPRAFIC &
A4 FUY— | AUCL50%I8IN | W ARKlD 2 VT Z
L L, CoaxlT46% F | ZADNETT 5.
RYzaFy—u | HL- F7,
TA Tz VH AR 23
r EL, 2U75
HIVF e 57 —+¥ VABHETL
iRl 7-.
U hFEn AU FEAI L OF
J—E7T AL ewnz &,
R N [ T3EEhEE)
AP FEN DIEZP]
VAV




Nz

THEYF L
VAT Z
D

S
o ET—
b

Q) $tAER OHHICERT L)

E-g = ERERAEAK - HF -
BEAE fEEEF

CYP1A1PHZEFI AFIOMmAFEE | CYPIAIBRLEIC X
inF=7, B EATLEE WEKIOZ VT
TI74F=7 nnd a0, T UAPMET T

FUCYPIAIHZE | 5.
L ofFHITI
EEIHZ L.

CYPIAL1 TR & INSEKOMmM | AF K OM-10

5 HHA HFIREEA B9 | CYP1AL FHEFIC K
AARANTT T4 | DRBENLRDD D ZHEHF D
Vo, 7= DT, PRI TUT T AN
thruy, =) | EETAHZL. KTT 5.
uF==7

vrmARY v AFNOMFHE | P-gp/BCRPEHZEIC
NEATHEBZE LOARKDZ Y
nind 5o, T T ABNKTF
FR\ \P-gp/BCRPFH. | 3 5.

I L OHEHIC
TEET L2
&,

il 41 KEALT VI = | WEENPpHD
KEALT VI = | UL/KBRL~2 | FIZX 0 ARFO
7 L/ KEE{b~ IR LEHE NAFTT AT
TRy AEA | OPFRICE YR EY T BMET
e FIDOAUCHI34%T8, | 9 5.

DL, Cuaxld56%
KFL-.
BRI T ASH $5¢
E#% 1R DL AR
BLTH SR
B L.

[ TEmEhRE)
DHZ ]

CYP3ARHZEF AFIO M FFERE | CYPSARREIZ LY
77 AuvA | BLEATLHEBZ AHND7 VT
vy, VR | WBlHDHDT, VAPK T
~ ATy, R | BROCYPIARLESE | 5.

74 e L OPFAICIEE

BEIHZ k.

A N Re o & %0F | CYPIADFHEIZ &
F U7 BBt DARKIOZ VT
ftiE M ERERSE | 7 AN BT
IZBWT, AH| 5.
DAUCH2T % IR
L7z.

[ Ty o
HZM]

ER2E BRERAEK - Br -

BEAE fEREF

CYP3AFHEIE FRUNCYPSAZRE K | CYP3AZEEIC LV

eI EOPFAICE D AHlD2 VT Z

N e e = AFIOMmPHRE | AN LFET

v, Zx /0 | METTAARE 5.

A=, A | ERHB.

ERy N I

7 (St. John’ s

Wort, &> b -«

Tg—r XU

— k) BHEER

A

4, BMERA

TE] B e [ 255 T R 2 3 [ af A ZE A M i 155 1 A £
BaRGE L7 7 2R T E MR EGRER & OViiEh
WRPENGR EAE (ENRAR) BEEZIRE LT T7®
AR EERLEEGBR]ICRBW T, RKERRE SR
490f1 (HAAN30BIZ & de) H304%1 (62.0%) (ZRIEA
(MR BAEERET 2&T) NROON. EREWEMIX

SRR 9361 (19.0%)

HIERET26] (14.7%)

PRI

D EV6SH] (13.3%) , IKIMJEA3E] (8.8%) %Th-o7=.

(KRREF)

BIER OFE B 13 R BRI IS <. LA Ty
SNTWDEIWERNITHEARR L L.

(M EXBEIER

B (0.2%) , MM (BT
HILR3d 5o d Z LR DDT, AHRETIIBE L
F43ATV, BERRD NG A IR 2T 5

7o &, WY AL E

DI L]

(2) ZDttEIER

-

17952 &,

: FEE OWE I Al

[ THEEREANER

WD K5 REWERRRD bR GEITIE, BEITSL,
b2k T 57 @R EETT O Z L.

10% 1~10% A5 1% A B
e AR
FErRfH | R,
R | FE
HFE
R £ PA 2
HEE | AR | B, § -8 H 5
B BRI, T, *
g, A
W, (R,
WETEE, B
%, NEERIERS
TELR 25 T, B
B, WA, K
fii
IR 25 IR ] 3
JiTTLd 2
Z DA AL AE,
¥, BAIRITE
Jig




5. amE~DRE
MHPRED EABED N THDHOT, AEATGHICE

W, BEOREZBE LN LHEEICRET S L.

[ EpEhee] oESHE]

6. iE4T, EhR, BRILFFE~OBRSE

(D G SOTAEIR LTS ATREME D & 2 LetElcid e 5- L7
WZ &, EEIRFRE R RISk L CiE, i) AT
ZATH X oETH L. [EWERICENT, Ty
MCLEFRKE, BLEBE (WE o) KOOSRk
23 R O8. GO H TR B THRBET 2 Z LW
ENTWBY., F£72, TH X THEKROSMRRINSZ
LENE N3, 85 KN 2. 6502 B IE#E i TR
L EBRHEEATHS 2. ]

Q) BAP O LME~OFGITRET D Z & R 2 E TR
TOHEACEIRAL eI ST, [ ER (T
v b)) THHHICBITT S Z eIty
%)3>. ]

1L.INRFEAOERS

EHAERER, HAR, IR, SRR ICHT 5
ZERMEIIREST L TRV, R 220, ]
8. BEKRS

MeE, ER EEOMTRTENEZ 2 FHEERH D.

WME : B ERERE, ERIOSC T ARAEETT O 2
L BEOMTR T OEEIL, FIEAR G50 RHRE
EVLEISCTITY. B, BAEEAGENREVOT,
WBNTIZ & ABREFITHIFE CX Zau.

9 . BRLDIEE

R AFBF - PTPEEOIEANIPTPL — h 22 HHY H L

TRAT2 X 2ETH L.
TR ER S AT A~HIA L, BRI Z LT
HEMRIRAR FEOER R EIHEZ ST EnHESINT
W5, ]

B EYEE

1. mgchBRE

(1) B[z 5

H AR AR R AN BAE2THINZ A0, 5, 1. 0% N2, bmg % ZE[H
REHERE OE G L- & &, RANTECMICRI S 4, 1
R Y AL 77 MREITEG1~1. %I Y — 7 1I05E
L, Couxe CAUCITFHEIZIE UCHIML 727

BT NN N =R

n=9 n=9 n=9

| ,
BARAERERAIZAHFIO.5, 1.05% U2, bmgZx HEEIESE L1

REQMmFER YA LT 7 FREHR CROFHE/ K MEETE
i 72)

[PTPY— R ORERKIZ L D,

BAANBERAICAHFO.5, 1.0KR T 2. bmg% 2o i Bim 3%
SELEBOVASTT7 FOEMBRERZM/ISA—4 (%
{a] SRt / 2% AR CV %)

Ca - AUC tie

IR (ug/L) h) (ug - h/L) (h)
1.0

0. 5mg 22.9/31.5 (0.5-1.5) 106/56. 4 4.15/46. 1
1.0

1. Omg 49.7/23.6 (0.5-1.5) 272/101 6.33/86. 4
1.5

2. 5mg 126/17. 1 (0. 75-4. 0) 824/70.9 7.59/47.2

% TOLE GG

Q) RE#HR 5

H AR AN RERR A B 15 A AN 1. 0 VL. bmg % 1 H3[FI7TH
MERS Lz &, miEh ) 4277 MRER, &5
BRARTH % TICEFRIEBIGE L. EFREICKIT
Coax THNEHE AT LEAR T, 18~1. 25{FH5 0 L 7228, AUCIE
FEAEEF Loz,

BET NN N =REE

n=8 n=7

BARABRBEAICEF. OR V. Smgz 1 HIETHERER
BELE-ROEEREBICE T HMBR YA T7 MNREHK
B CROTVE/ SR e 22)

BARABRBEAICEF. OR V. Smgz1HIETHERER
ELEBROERERBIZE TS VAT 7 FOEYBHES
BI/8F A =5 CR(TTE/ IV %)

) Chax AUC (-1 tie
R toac (h
SR (ug/L) W] (e )
1. Omg 1. 50
L F 3] 59.9/35.8 (0. 5-4. 0) 325/40. 3 9.69/28.7
1. bmg 1. 50
LA 3 101/27.6 (0. 5-4. 0) 516/29. 3 9.17/25.7

¥ oo FRILfE (HHIPH)

2. RUN - 5MA - HElE QULEACoRE)
ARHNOMIFHINA FT XA Z VT 41394% Th - 7-.
AFNOEFARIETONHRFEILIOLTH 5.

AFHIO MIEE ARESRITNG% THY, FMmiE7T VT
IVEQa l-TEMEREER EREA LT

3. e

AFIE, FITCYPIAL, CYP2C8, CYP2J2&% TXCYP3AIZ - T
A F L& , FREOM- 185K ESND (in vitro) .
Z D%, FEFEMORVN-7 V7 v USRI S
N5, JHELE OBV T ERBOLERICED 5
CYPIALE, Z N DEEIZE £ D SRS FERLKSE
Lo THEIND Z ERRESNTND.




**

**kk

L BEOFE UEATOMH)

TR R 23BZAAI2. bmg %SRBI R - w0 = U —REIR
BICHERROBE Lz & &, ZERE LT, AFID
Coaxl T L ZE3B%IK T L7oi, AUCIHIR T L7goo 7z,

5. B mitEeHNE O EERSE
FHERRYEhREORER, ERSHE RS TR A
5 U7z 1B A ZE AR M il v if T E SR oD B IR BE D AUC
1E, BB A DRIS fF LT Sz,

6. BinE (OMEATORE)

mEimE (65mLl L) TIE, 2FKROEZ U T T ADIK
TITky, FEZE LY BAUCHKIA0% @D -T2 .

1. FFHEEEE (S E A TORE)

TREE D FHERERSE  (Child-Pugh%y 8 A) R OHEEEDAT
FgHERE®E (Child-PughZy¥d B) D& B IEMUEE T, A
FIDAUCIFEERERE A & e TENFNT2% K T62%H0 L
77,

8. BHREEEE (UMEATORMER)

B DBISRERE (7 LT F = - 7 )T T2 A0~
80mL/minAlii) , HEEOBHRERE (FLT7TF= -
7 V7 Z 2 A30~50mL/minA) , OB HERERE
(Zv7rF=r 27 U7 T A300l/ninskll) Db B Ik

MR ClX, ARAIOAUCITAERER A & b TZENE98%,

128%, T2%HEInL7=Y.

9. BYEE (E A TORGE)

W2 25 CIIAH D M R FE 350~60% 1K 95 . MfE
WZ& o T, AANONRHEESR THDCYPIMNFHEEIND T
bhEEZLNDY .

10. EYEEEREER GHEA TORGR)
Mm=trsyty>

R N6BIZG &e L7 7 e R EER Y v A4
—/N—RBRIC L0 A2, Sug UL T T A58 K U240
MBEOEEST= a7 Uk 0. 4ngrFTHRELE-E
X OFEI )L EAER 2 Bt Uz, FHIN 72 58 SEAR 1R
HHoh, KAEGSRM#“O= 7YY BT
HEECYh, 7R EE L0 LAEERIEY I EOK T
NRH SN0

QINTFIT4NY T URIE

VIVTFFT 4V R 20me ]l B3R S L W LE L
T2 B IR =) M B BB 70 & )l g & LT, AFH
0.5mg% ST 7 4V T a2 0mg P 5 3ER #, X
HIZ1. Omg % 2 I A G LTz & & Offi e OV & i
TTENEIC RIET B LM L=, RAZ LT 7 40
7 T UBRIC BRERE L2 E 2 A, mATEREICHINN
RREENEED b

@ bary—Iv (@Al ERNEREE

R AL6F 2R E Lz 7 o Ad—"—RBRiC L W AR
#0. Smg & B F 4 b =2~ —/1400me 2 1 I 1[E]4 F [ £
HB#BIOGFH LU CRBHERER G L. 7 haF Yy — 0t
(2 &0 BANDCraxH346% 5L, AUCHFI150%E N L 7-.
2B, REPM-1DC,1T49% K T L, AUCIE24% 3 L
7'»:12) .

(4) il E&#

R AL2BI 2R E Lim7 v A4 — "—RERIC L WK
2. bme % B T KB T VI =7 AV K~ 7
F U AAFINL E G LT, BN ZEIERH e B
L7z, HlEEH & OOFMIC L 0 AKFDCa 356 %1(E T L

AUCIE34% 80 LT=.
RERICAER: L7t .
GyREVE Y

W R i 155 L SE FR B 12 38 1 % REEE RSy Bh e AR oD
FERTIE, A F R IEIFHOBEICHAGIH LR
FHTIE, AR OEFIRREIZI T DAUCH2T %KD~ 721 .
@A ATSI—IL

R AL12FZ R L Lizr v 24— "= BRI L v &
2. 5mg & HAM TXITA A 7T —/L40mg% 1 H 1[E14 H [
PG e R G L=, AT T — LRI &
B AFHN D Coan e CAUCDAR 1N ZH35% K TN26% T
o729

MysyzrAILIY

R A1AF Z 1R L Lz s v 24— "= BRIk v &
AL OmgZe WAL 7 7 ) A m~ A 2 2600mg 4 1 H 214 H
MEGZICIFH L CRERERIRE Lz, 77U RAr~A
BRI K 0 KB DC 3 4% L, AUCHS41 %400 L
7‘—:16) .

(8) Z DD FFH

TEFAYYFARE, IXSTANITILT I 2D
BERIZIBWT, BRRMICERO & D EAERITA B 7
Mo Tz,

B ESPRRE

1. 7S5BS TRLERR (HREARAFEIESR
%)

JiT A AR AL A PN AR BR AN A 8 I AR PR IR AT - T3
U 7= 18k i A JE AR PE I ) i BB B 26 1) (H AR A 1641 %
&) ARG E L ERBICB N T, AK (AER
& g o mE, BAEMHEIS U TL0~2.5mg 21 H
3 [EISHMEEE- L, 8 SO AREE X 5128 HE#EE)
NIX7T T RE16 BEEEG L. ZOREER, AoMEEE
FHE H T o 560 MAMTHH O N—2 T 4 U226 Ok
%, 7T AR L SRR GHICB O THERICK
Ehotz (p<0.0001, JEBIWilcoxonfii®) . X 5iZ, El
WRADZEMIE B [ HE, v MigEF N U o AR RS
F NHIBRANGGZ < 7' A >k (NT-proBNP) , WHOKEHEESY
BV TYH, AFEEHTIET 7 B REGREICI AT
ERWEIRERL, 60MBTIRREE — B LR T
Hot=7
AT B OB 5RRETA, 5 16:8E D E(L

7REs, THAHB 235, ORFH] )2 8. 6

FFAME H A G-HE AR SN
(HAT) D] UREBI#]
FER A
657 [T R 38.9+79.3 -5.5+84.3
(m) [173] [88]
SEYfE £=SD
P EREM O LI ¢ 45. 69 (24. 74~66. 63) D p<0. 000172
22 FIK I FHmE B
imik=g e -225.7+247.5 23.1+273.5
(dyn-sec/cm’) [151] [82]
SEHfE +SD
P EREM DLl - -246. 43 (-303. 33~-189. 53) Vp< 0. 000172
NT-proBNP -290.7+1716.9 76. 4 1446. 6
(pg/mL) [150] [73]
SEHfE +SD
P EREM D LRl © —443. 99 (-842. 95~-45. 03) TV p< 0. 000112
WHOR RE 7345 ™)
SEBIEL (%)
e 57 (32.9%) 13 (14.9%)
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*	　新薬承認情報提供時に修正（修正前：単回）
**	　新薬承認情報提供時に修正（修正前：又はプラセボ）
***	　新薬承認情報提供時に修正（修正前：空腹時）
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s 107 (61.8%) 68 (78.2%)

ks 9 (5.2%) 6 (6.9%)
PG RFEM O Le#g - p=0. 002612
SD : HEHE(R 7=

D) R R T A AEE ISR, B HREAONE A ERh R e Uizt
W X O HEE Lo h TR O ZE (RA G — 77 B R E5EE)
& D5 %EHEX M

2) ¢ [E Ml A & L7 @RIV lcoxonki E
FERHHIE B 2 BKEEm5% CHE CTh o 1258,
DWTRITR LT B ONEIZ BRI 72 R0E % g L 7=
13) : WHOBERE D 7 T AN BB L L2456 % Td%) , &L
oA E TARZE] , 1B EELL LA % TE) E0MELE.
B SRR O LD 7= O OREIIL, 7 T ADE R GRBRK TRO 7 7 2
—BRIARED 7 T R) F W

AARNES RIS CRAIRE © 1161, 77 & REES
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L2544 : Methyl N-(4, 6-diamino—2-{1-[(2-
fluorophenyl)methyl]-1H-pyrazolo[3, 4
blpyridin—-3-yl}pyrimidin-5-y1)-N-
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Methyl A-(4, 6-diamino—2-{1-[ (2-fluorophenyl)methyl]-1H-
pyrazolo[3, 4-b]pyridin—-3-yl}pyrimidin-5-y1) -N-methylcarbamate

(2) INN

INN 23% 1. 9-2 |ZR7,

(Recommended INN : List 60, WHO Drug Information 2008 : 22(3))

#1.9-2 ER—RHEHRTIEESE (INN)

— R4 R

riociguat

b4

methyl AN-(4, 6-diamino—2-{1-[ (2-fluorophenyl)methyl]-1H-pyrazolo=
[3, 4-blpyridin-3-y1l}pyrimidin—-5-yl) —-Nmethylcarbamate
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Methyl N-(4, 6-diamino—2—-{1-[ (2-fluorophenyl)methyl]-1H-pyrazolo[3, 4-
2 4 - R 4 blpyridin—-3-y1}pyrimidin-5-y1) -N-methylcarbamate
W% - VAT 77~ [JAN) )
i3 b iy
1t £ 2 | CopHioFN30,
2 HE 2 B | PR S AT FRAT - 1358 U718 afn g ZE AR PRIl v if T i
FH R ETH
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1H3EETE T 5, IHEH M2 95mmHg A C & KM EER 2 /R S WA,
BATOHEZHERFT 223, (KRR 2 £ 5 55 12iE, 1RHEZ0. Smg T DliiE
95,
I i
FAEFREGEICRE LT HEE R 5, HEfrlicks Ty, ReHEIE 1 [
2.5mg 1 H3EETE L, KMEIERDIHR 2 &, AERMER2WEAITIE, BET
5o 1 EIORAZ S HAICE, REIORHAREZNC 1 BIHEZRH SE 5,
e G- B ieE
SHEILA EFG- NI L72A812i%, FBRRCLEIL Omg 1 H 3[a] % 238 [l 0 $&5-
L. Z0O%IF EFCICIEWVHERF 2179,
B 3K % o fF E
N CRFD T T L SR EE 0.6mg (HEH Y AT 7T b 0. bmgE A)
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R R FF LS AEE 2.5mg (BEP Y F 7T - 2. 5mgaf)
=
RS DE SR (mg/kg) &N FE
29 300< <2000 30
7y ke 300< <2000
F: M WS D HE B (mg/kg)
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L2.S. 1. 1.1 oL General Information - Nomenclature / Riociguat micronized drug [S.1.1.01£006622013_03 Bayer HealthCareft HES- NS E MR
substance

3.2.8.1.2.1 LR L General Information - Structure / Riociguat micronized drug S. 1.2. 01#006607602_01 Bayer HealthCareft: sk FEP Al TR
substance

L2.8.1.3.1 oL General Information - General Properties / Riociguat S. 1. 3. 01#007083259_01 Bayer HealthCareft HES: NS E MR
micronized drug substance

3.2.8.2.1.1 UGET Manufacturer(s) / Riociguat micronized drug substance S. 2. 1. 01#007104707_02 r r Bayer HealthCareth: s S A R

3.2.8.2.2.1 T Manufacturing Process - Flow Diagram / Riociguat micronized S.2.2.01#007107716_02 Bayer HealthCareft HES- NS E PR
drug substance

3.2.8.2.2.2 T Manufacturing Process - Description / S. 2.2.02#007107715_02 Bayer HealthCareft HESh NS E AR
Phenylazopyrimidinediamine intermediate

3.2.8.2.2.3 KoL Manufacturing Process - Description / Pyrimidinetrisamine S. 2.2.02#007107714_01 Bayer HealthCareft HEF- NS E AR
intermediate

3.2.8.2.2.4 KoL Manufacturing Process - Description / Methoxycarbonyltrisamine [S.2.2.02#007106256_01 Bayer HealthCareft HEF- NS E MR
intermediate

3.2.5.2.2.5 ERRL Manufacturing Process — Description / Riociguat intermediate  [S.2.2.024007106255_01 r r Bayer HealthCareft: sk FEP R Al T R

.2.8.2.2.6 &ET Manufacturing Process - Physical Treatment / Riociguat S. 2. 2. 04#007105695_02 Bayer HealthCareft HEF: NS E MR
micronized drug substance

3.2.8.2.3.1 Eaie L Raw Materials / Riociguat micronized drug substance S. 2. 3. 01#006621530_01 r r Bayer HealthCareft WS- NS E AR

.2.8.2.3.2 %F Control of Materials - Starting Materials - Specification / S. 2. 3. 08#007578509_01 Bayer HealthCareft HES: NS E MR
Pyridoamidine hydrochloride intermediate

3.2.8.2.3.3 &ET Control of Materials - Starting Materials - Specification / S. 2. 3. 08#007485901_01 Bayer HealthCareft HES: NS E MR
Malonodinitrile chemical

3.2.8.2.3.4 Eaia L Raw Material — Specification / Methyl chloroformate chemical S. 2. 3. 02#006512356_01 r r Bayer HealthCareft HES: NS E MR

3.2.8.2.3.5 Eaia L Raw Material — Specification / Methyliodide chemical S. 2. 3. 02#006653389_01 r r Bayer HealthCareft HES: NS E MR

.2 R L Raw Material - Specification / Aniline chemical 3. 028006513741 _01 r r Bayer HealthCareth: sk S A R

.2.8.2.3.7 R L Raw Material Specification / Hydrochloric acid chemical T.03.94£001883977_02 r r Bayer HealthCareth: sk S A R

3.2.5.2.3.8 R L Raw Material — Specification / Sodium nitrite chemical S. 2.3.02#006513747_01 r r Bayer HealthCareth: sk S A R

.2 R L Raw Material - Specification / Sodium acetate chemical S. 2. 3. 02#006653062_01 r r Bayer HealthCareth: sk S A R

3.2.8.2.3.10 EHia L Raw Material Specification — Triethylamine chemical T. 03. 94#002762168_01 r r Bayer HealthCareft HES: NS E R R

3.2.8.2.3.11 EHia L Raw Material — Specification / Palladium on activated charcoal [S.2.3.02#006514077_01 Bayer HealthCareft HES: NS E R R
moist chemical

3.2.8.2.3.12 EFRL Raw Material Specification / Hydrogen chemical T.03.94#001884015_01 r r Bayer HealthCarett: st PR A R
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3.2.8.2.3.13 Eaia L Raw Material — Specification / Sodium hexamethyldisilazide S. 2. 3. 028006513749 01 Bayer HealthCareft HESh NS E MR
chemical 40 %
2.5.2.3.14 LR L Raw Material — Specification / Ammonium chloride chemical r r Bayer HealthCareth: EZ0S S BRI
2.5.2.3.15 EHERL Quality Reference / Purified water in bulk chemical T.03.91£#000224923_02 r r Bayer HealthCareth: EZ0S S E A R
. 2. Eaie L Raw Material — Specification / Ethanol denaturated with S. 2. 3. 02#006962580_01 Bayer HealthCareft HEF: NS E AR
toluene chemical
2.8.2.3.17 ERRL Raw Material - Specification / Toluene chemical S. 2. 3. 02#006962585_01 r r Bayer HealthCareft: sk R BRI
2.5.2.3.18 LR L Raw Material Specification / Dimethylformamide chemical T. 03. 94£004952437 01 r r Bayer HealthCareth: sk S E A R
L 2. Eaia L Raw Material Specification / Isopropyl alcohol chemical T. r r Bayer HealthCareft: sk FEP R Al T R
2.5.2.3.20 KoL Raw Material Specification / Methanol chemical T. 03. 94#001884033_03 r r Bayer HealthCareth WA s AT A R
2.5.2.3.21 R L Raw Material - Specification / Tetrahydrofuran chemical S. 2. 3. 024006962587 01 r r Bayer HealthCareth: sk S A R
2.5.2.3.22 ERRL Raw Material - Specification / Dimethyl sulfoxide chemical S. 2. 3. 028006513743 _02 r r Bayer HealthCareft: s FEP R Al T R
2.5.2.3.23 ERRL Raw Material Specification / Ethyl acetate chemical T. 03. 94#004995218_01 r r Bayer HealthCareft: s FEP BRI
2.5.2.3.24 EHERL Quality Reference / Activated charcoal material T. 03. 914002555691 _01 r r Bayer HealthCareth: sk S E A R
2.5.2.3.25 ET Justification of the Starting Materials / Riociguat micronized |[S. 2. 3.03#007718422_02 Bayer HealthCareth WA s AT R
drug substance
2.8.2.4.1 KoL Discussion and Control of Critical Steps / Riociguat S. 2. 4. 01#006659264_01 Bayer HealthCareft HEF: NS E MR
micronized drug substance
2.5.2.4.2 EHERL List of Intermediates / Riociguat micronized drug substance S. 2. 4.02#006621532_01 r r Bayer HealthCareth: sk S E A R
2.8.2.4.3 % Control of Intermediates / Phenylazopyrimidinediamine S. 2. 4. 03#007766979_01 Bayer HealthCareft HEF: NS E MR
intermediate
2.5.2.4.4 UGT Control of Intermediates / Pyrimidinetrisamine intermediate S. 2. 4. 034007766978 _01 r r Bayer HealthCareft: sk FEP BRI
2.8.2.4.5 &ET Control of Intermediates / Methoxycarbonyltrisamine S. 2. 4. 03#007766980_01 Bayer HealthCareft HEF: NS E MR
intermediate
2.5.2.4.6 BE Control of Intermediates / Riociguat intermediate S. 2. 4. 034007596151 01 r r Bayer HealthCareth: sk S E A R
2.8.2.4.7 oL Batch Analyses for Intermediates / Phenylazopyrimidinediamine |[S.2.4.054007063514_01 Bayer HealthCareft HEF: NS E MR
intermediate
2.5.2.4.8 oL Batch Analyses for Intermediates / Methoxycarbonyltrisamine S. 2. 4. 05#007064242_01 Bayer HealthCareft HEF: NS E MR
intermediate
2.5.2.4.9 HERL Batch Analyses for Intermediates / Riociguat intermediate S. 2. 4. 054007063511 _01 r r Bayer HealthCareth: sk S E A R
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3.2.5.2.6.1 Eaia L Manufacturing Process Development / Riociguat micronized drug . 2. 6. 01#006636365_02 Bayer HealthCareft HESh NS E MR
substance

3.2.8.3.1. 1 KoL Manufacturing Process Development / Riociguat micronized drug . 2. 6. 01#0066 Bayer HealthCareft HES- NS E MR
substance

3.2.8.3.1.2 EHERL Structure Elucidation / Riociguat micronized drug substance . 3. 1. 01%006607094_02 r r Bayer HealthCareth: EZ0S S E A R

3. oL General Information - General Properties / Riociguat . 1.3. 01#007083259_01 Bayer HealthCareft HEF: NS E AR
micronized drug substance

3.2.8.3. 1.4 KoL Information on Polymorphism / Riociguat micronized drug . 3. 1. 048006625884 _02 Bayer HealthCareft HEF- NS E AR
substance

3.2.8.3.2.1 EHERL Potential Impurities / Riociguat micronized drug substance . 3.2.01#006669089_01 r r Bayer HealthCareth: sk S E A R

3. .2 KoL Batch Analyses - Development / Riociguat micronized drug . 4. 4. 02#006626501_03 Bayer HealthCareft WS- NS E PR
substance

3.2.5.3.2.3 R L Impurities - Residual Solvents / Riociguat micronized drug . 3.2.038006607607_01 Bayer HealthCareth: s FEP R BRI
substance

3.2.8.3.2.4 oL Batch Analyses for Intermediates / Phenylazopyrimidinediamine . 2.4. 054007063514 _01 Bayer HealthCareft HES: NS E MR
intermediate

3.2.8.3.2.5 oL Batch Analyses for Intermediates / Methoxycarbonyltrisamine . 2. 4. 054007064242_01 Bayer HealthCareft HES: NS E R R
intermediate

3.2.8.3.2.6 oL Batch Analyses for Intermediates / Riociguat intermediate . 2.4. 054007063511_01 r r Bayer HealthCareft HES: NS E R R

3.2.8.3.2.7 KoL Impurities — Additional Information on Quality, Ethnical . 3. 2. 044#006626162_01 Bayer HealthCareft HES: NS E R
and/or Religious Assessments / Riociguat micronized drug
substance

3.2.8.4.1. 1 %ET Specification / Riociguat micronized drug substance . 4. 1. 01#007486992_01 r r Bayer HealthCareft HES: NS E R

3.2.8.4.2. 1 %ET Test Procedure / Riociguat micronized drug substance . 4. 2. 01#007486617_01 r r Bayer HealthCareft HES: NS E R

3.2.5.4.2.2 oL Reference Standards - Impurities / Riociguat micronized drug . 5. 03%007122057_01 Bayer HealthCareft HES: NS E R
substance

3.2.5.4.3.1 oL Information on Polymorphism / Riociguat micronized drug . 3. 1. 048006625884 _02 Bayer HealthCareft HEF: NS E PR
substance

3.2.8.4.3.2 oL Validation of Test for Assay and Impurities / Riociguat . 4. 3. 01#006660556_01 Bayer HealthCareft HES: NS E PR
micronized drug substance

3.2.5.4.3.3 EHERL Validation of Test Methods — Residual Solvents / Riociguat . 4. 3. 03#006626782_01 Bayer HealthCareth WA NS AT R
micronized drug substance

3.2.5.4.3.4 EHERL Validation of Test Methods — Other Methods / Riociguat . 4. 3. 08#006654846_01 Bayer HealthCareth WA NS AT L
micronized drug substance

3.2.5.4.3.5 EHERL Validation of Test for Particle Size Determination / Riociguat [S.4.3.02#006658632 01 Bayer HealthCareth WA NS AT L
micronized drug substance

3.2.5.4.3.6 i L Method Development / Riociguat micronized drug substance 4. r r Bayer HealthCareft HES: NS E MR

3.2.8.4.4.1 EHERL Batch Analyses — Development / Riociguat micronized drug . 4.4.02£006626501_03 r r Bayer HealthCareth: EZ0S S E A R
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3.2.85.4.4.2 EHEL Batch Analyses / Riociguat micronized drug substance S.4.4.01#007084524_01 r r Bayer HealthCareth: EZ0S S E A R

3.2.5.4.5.1 &ET Justification of Specification / Riociguat micronized drug S.4.5.01#007084219_03 Bayer HealthCareth WA FIRSE Ee AT R
substance

3.2.8.4.5.2 KoL Discussion and Control of Critical Steps / Riociguat S. 2. 4. 01#006659264_01 Bayer HealthCareft HES: NS E MR
micronized drug substance

3. L1 UAT Reference Standard / Riociguat micronized drug substance 01%007083261_03 r r Bayer HealthCareth: sk S E A R

3.2.5.6.1 EHERL Packaging Materials / Riociguat micronized drug substance S. 6. 01%006626779_01 r r Bayer HealthCareth: EZ0S S E A R

3.2.5.6.2 oL Description of the Primary Packaging Material / Foil bag 100 T. 11. 04#000223307_08 Bayer HealthCareft HEF: NS E PR
um PP colorless transparent (1030) packaging

3.2. KoL Specification / Foil bag 100 um PP colorless transparent T. 11. 01#000215757_03 Bayer HealthCareft HES: NS E P R
(1030)

3.2.5.6.4 KoL Description of the Primary Packaging Material / Foil bag 70 um |T.11.04#000182917_04 Bayer HealthCareft HES: NS E MR
PE colorless transparent (1018) packaging

3.2.5.6.5 EHARL Specification / Foil bag 70 um PE colorless transparent (1018) |T.11.01#000167356_07 r r Bayer HealthCareft: A NS AT 2 R

3.2.8.7.1.1 e Stability Summary / Riociguat micronized drug substance S.7.1.01#006649105_02 r r Bayer HealthCareth: s S A R

3.2.8.7.1.2 oL Retest Period / Riociguat micronized drug substance S. 7. 1. 02#006637821_02 r r Bayer HealthCareft HES: NS E PR

3.2.8.7.2. 1 KoL Post-Approval Stability Protocol and Stability Commitment / S.7.2.01#006669086_02 Bayer HealthCareft HES: NS E MR
Riociguat micronized drug substance

3.2.8.7.3.1 S Stability Data / Riociguat micronized drug substance S. 7.3.01#007604949_02 r r Bayer HealthCareth: sk S E A R

3.2.8.7.3.2 KoL Stability Data - Photostability / Riociguat micronized drug S. 7. 3. 058#006649106_01 Bayer HealthCareft HES- NS E AR
substance

3.2.8.7.3.3 KoL Stability Data - Stress Tests / Riociguat micronized drug S. 7. 3. 04#006660294_02 Bayer HealthCareft HES: NS E MR
substance

3.2.P. 1.1 oL Description of the Drug Product / Riociguat coated tablet 0.5 [P.1.01#006613063_01 Bayer HealthCareft HESh NS E MR
mg

3.2.P. 1.2 EHERL Description of the Drug Product / Riociguat coated tablet 1 mg [P.1.01#006613064_02 r r Bayer HealthCareth: s S E A R

3.2.P. 1.3 oL Description of the Drug Product / Riociguat coated tablet 2.5 |P.1.01#006613066_01 Bayer HealthCareft HESh NS E MR
mg

3.2.P. 1.4 oL Composition of the Drug Product - Riociguat coated tablet 0.5 |P.1.02#007142383_01 Bayer HealthCareft HESh NS E MR
mg

3.2.P. 1.5 oL Composition of the Drug Product - Riociguat coated tablet 1 mg [P.1.02#007142384 02 r r Bayer HealthCareft HESh NS E MR

3.2.P. 1.6 oL Composition of the Drug Product - Riociguat coated tablet 2.5 [P.1.02#007142385_02 Bayer HealthCareft HESh NS E MR
mg

3.2.P.2.1. 1.1 oL Pharmaceutical Development - Components / Riociguat coated P.2.1.01#006612455_01 r r Bayer HealthCareft HESh NS E MR
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3.2.P.2.1.2.1 BRI L Pharmaceutical Development - Components / Riociguat coated . 2. 1. 01#006612455_01 r r Bayer HealthCarefl: S FEP Al T R
tablet
3.2.P.2.2. 1.1 R L Pharmaceutical Development - Drug Product / Riociguat coated . 2.2. 01#007037868_01 r r Bayer HealthCaretl: S FEP BRI
tablet
3.2.P.2.2.1.2 R L Pharmaceutical Development - Dissolution Profiles / Riociguat [P.2.2.02#006990341_01 ™ ] ] Bayer HealthCaretl: sk P Al T R
coated tablet (2.5 mg coated tablet 505 | 2.5 mg coated tablet
515)
3.2.P.2.2.1.3 BRI L Pharmaceutical Development - Dissolution Profiles / Riociguat [P.2.2.02#006979055_01 [T ] [T | Bayer HealthCaretl: sk FEP BRI
coated tablet (1 mg coated tablet 502 | 0.5 mg coated tablet
501 | 2.5 mg coated tablet 505)
3.2.P.2.2.1.4 EHR L Pharmaceutical Development — Dissolution Profiles / Riociguat . 2.2.028006989643_01 | ] | ] Bayer HealthCaretf HES- NS ATAh it
coated tablet (1 mg coated tablet 502 | 1.5 mg coated tablet |
2 mg coated tablet)
3.2.P.2.2.1.5 EHR L Pharmaceutical Development — Dissolution Profiles / Riociguat . 2.2.028006991708_01 | ] | ] Bayer HealthCarett HES- N ATAh & st
coated tablet (1 mg core | 1 mg coated tablet 502 | 1 mg
coated tablet 512)
3.2.P.2.2.1.6 EHR L Pharmaceutical Development — Dissolution Profiles / Riociguat . 2.2.028007002237_01 | ] | ] Bayer HealthCarett HES- N ATAh st
coated tablet (2 mg core | 2 mg coated tablet 504)
3.2.P.2.2. 1.7 EHR L Pharmaceutical Development — Dissolution Profiles / Riociguat . 2.2.028007002608_01 | ] | ] Bayer HealthCaretf HES- N aTAh it
coated tablet (2.5 mg core | 2.5 mg coated tablet 505 | 2.5 mg
coated tablet 515)
3.2.P.2.2.3. 1 EHERL Pharmaceutical Development - Dissolution Profiles / Riociguat [P.2.2.02#006631368_01 Bayer HealthCareft: {22 PR AEAM R
coated tablet
3.2.P.2.3.1 EHR L Pharmaceutical Development — Manufacturing Process / Riociguat |P.2.3.01#006703661_03 Bayer HealthCarett HES- N ATAh
coated tablet 0.5 mg
3.2.P.2.3.2 EHR L Pharmaceutical Development — Manufacturing Process / Riociguat |P.2.3.01#006851605_04 Bayer HealthCarett HES- N ATAh
coated tablet 1 mg
3.2.P.2.3.3 EHR L Pharmaceutical Development — Manufacturing Process / Riociguat |P.2.3.01#006845509_03 Bayer HealthCarett HES- N ATAh
coated tablet 2.5 mg
3.2.P.3. 1.1 BHEARL Manufacturing Sites / Riociguat coated tablet .3, 1. 01#007077476_01 r r Bayer HealthCareft: S PR AEAM R
3.2.P.3.2.1 BHEARL Batch Formula / Riociguat coated tablet 0.5 mg .3, 2. 01#006645533_01 r r Bayer HealthCareft: S PR AEAM R
3.2.P.3.2.2 BHEARL Batch Formula / Riociguat coated tablet 1 mg .3, 2. 01#006645534_01 r r Bayer HealthCareft: S RPN R AEAM R
3.2.P.3.2.3 BHEARL Batch Formula / Riociguat coated tablet 2.5 mg .3.2. 01#006646211_01 r r Bayer HealthCareft: S PR AEAM R
3.2.P.3.3.1 AT Manufacturing Process / Riociguat coated tablet 0.5 mg . 3.3. 01#007054862_04 r r Bayer HealthCareft: {22 PR A2 R
3.2.P.3.3.2 AT Manufacturing Process / Riociguat coated tablet 1 mg . 3.3. 01#007055410_04 r r Bayer HealthCareft: {22 PR A2 R
3.2.P.3.3.3 % Manufacturing Process / Riociguat coated tablet 2.5 mg . 3.3. 01#007055788_04 r r Bayer HealthCareft: {22 PR A2 R
3.2.P.3.3.4 BHEARL Process Controls / Riociguat coated tablet 0.5 mg .3.3. 02#006639384_02 r r Bayer HealthCareft: S PR AEAM R
3.2.P.3.3.5 EEIR L Process Controls / Riociguat coated tablet 1 mg . 3.3. 02#006639386_02 r r Bayer HealthCareft: {22 PR A2 R
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3.2.P.3.3.6 EHEL Process Controls / Riociguat coated tablet 2.5 mg P. 3.3.02#006639970_02 r r Bayer HealthCareth: EZ0S S E A R
3.2.P.3.3.7 oL Packaging Process / Riociguat coated tablet P. 3. 3. 04#007078173_01 r r Bayer HealthCarefk: 2 REN R E R R
3.2.P.3.4.1 KoL Control of Critical Steps / Riociguat coated tablet P. 3. 4. 01#006914350_01 r r Bayer HealthCareft HESh NS E MR
3.2. .1 EHEL Process Validation and/or Evaluation / Riociguat coated tablet . 014006640444 _03 Bayer HealthCareth: EZ0S S E A R

0.5 mg
3.2. EHEIL Process Validation and/or Evaluation / Riociguat coated tablet [P.3.5.01%006640450_03 Bayer HealthCareth: 20 S A R

1 mg
3.2.P.3.5.3 EHERL Process Validation and/or Evaluation / Riociguat coated tablet [P.3.5.01%006640680_03 Bayer HealthCareth: sk S E A R

2.5 mg
3.2.P.4.1.1 EHERL Quality Reference / Cellulose microcrystalline excipient T.03. 918007052553 _ r r Bayer HealthCareth: sk S E A R
3.2.P.4.1.2 oL Quality Reference / Crospovidone excipient T.03. 91#006453276_04 r r Bayer HealthCareft: 2 FEN R E AR
3.2.P.4.1.3 EHAL Quality Reference / Hypromellose 5 cP excipient T. 03. 91#000223386_05 r r Bayer HealthCarefk: 2 FEN R E R R
3.2.P.4.1.4 EHEL Quality Reference / Lactose monohydrate excipient T.03. 914000223014 _03 r r Bayer HealthCareth: sk S E A R
3.2.P.4.1.5 oL Quality Reference / Magnesium stearate excipient T. 03.91#000223017_03 r r Bayer HealthCareft HES: NS E R R
3.2.P.4.1.6 EHERL Quality Reference / Sodium laurilsulfate excipient T. 03. 91#000223445_03 r r Bayer HealthCareth: sk S E A R
3.2.P.4. 1.7 KoL Quality Reference / Hydroxypropylcellulose excipient T. 03. 91#006667710_01 r r Bayer HealthCareft HEF: NS E MR
3.2.P.4.1.8 EHERL Quality Reference / Hypromellose 3 cP excipient T.03.91#001382519_02 r r Bayer HealthCareth: sk S E A R
3.2.P.4.1.9 EHERL Quality Reference / Propylene glycol excipient T. 03. 91#000224468_03 r r Bayer HealthCareth: sk S E A R
3.2.P.4.1.10 EHERL Quality Reference / Titanium dioxide excipient T. 03. 91#000223020_07 r r Bayer HealthCareth: sk S E A R
3.2.P.4.1.11 EHERL Quality Reference / Ferric oxide yellow excipient T.03. 914000224134 _05 r r Bayer HealthCareth: sk S E A R
3.2.P.4.1.12 EHERL Quality Reference / Ferric oxide red excipient T. 03. 91#000223037_04 r r Bayer HealthCareth: sk S E A R
3.2.P.4.5.1 EHAL TSE Assessment / Riociguat coated tablet A. 2. 01#006665613_01 r r Bayer HealthCarefk: L2 REN R & R R
3.2.P.5.1.1 HERL Shelf Life Specification / Riociguat coated tablet 0.5 mg P. 5. 1. 024007079589 _01 r r Bayer HealthCareth: sk S E A R
3.2.P.5.1.2 HERL Shelf Life Specification / Riociguat coated tablet 1 mg P.5.1. 024007079594 01 r r Bayer HealthCareth: sk S E A R
3.2.P.5.1.3 HERL Shelf Life Specification / Riociguat coated tablet 2.5 mg P.5.1. 024007079931 01 r r Bayer HealthCareth: sk S E A R
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3.2.P.5.2.1 UAT Test Procedure / Riociguat coated tablet P.5.2.01#007078824_02 r r Bayer HealthCareth: EZ0S S E A R

.2.P.5.2.2 LR L Test Procedure - Dissolution / Riociguat coated tablet P. 5. 2. 02#007078830_01 r r Bayer HealthCareft: sk FEP BRI

.2.P.5.2.3 KoL Reference Standards - Impurities / Riociguat micronized drug S. 5. 03#007122057_01 Bayer HealthCareft HESh NS E MR
substance

. 2. .1 LR L Validation of Test for Identity / Riociguat coated tablet . 04#007021040_02 r r Bayer HealthCareft: s FEP BRI

.2.P.5.3.2 KoL Method Development — Other Methods / Riociguat coated tablet r r Bayer HealthCareft HEF- NS E AR

.2.P.5.3.3 KoL Validation of Test for Assay and Impurities / Riociguat coated [P.5.3.01#007006186_01 Bayer HealthCareft WS- NS E MR
tablet

. 2. Eaia L Method Development — Assay and Impurities / Riociguat coated . 204006635684 _01 Bayer HealthCareft WS- NS E PR
tablet

.2.P. EHERL Validation of Test for Dissolution / Riociguat coated tablet  [P.5.3.02£006644207_01 Bayer HealthCareth: EZ0S S E A R
0.5 mg

.2.P.5.3.6 EHERL Validation of Test for Dissolution / Riociguat coated tablet 1 [P.5.3.02#006644546_01 Bayer HealthCareth: sk S A R
mg

.2.P.5.3.7 EHEL Validation of Test for Dissolution / Riociguat coated tablet  [P.5.3.02#006647151_01 Bayer HealthCareth: sk S E A R
2.5 mg

.2.P.5.3.8 ERRL Method Development - Dissolution / Riociguat coated tablet P. 5. 3. 21#006645335_01 r r Bayer HealthCareft: s FEP BRI

.2.P.5.4.1 R L Batch Analyses - Development / Riociguat coated tablet P. 5. 4. 02#007005562_01 r r Bayer HealthCareft: sk FEP BRI

.2.P.5.4.2 KoL Batch Analyses / Riociguat coated tablet 0.5 mg P.5.4.01#007168216_01 r r Bayer HealthCareft HEF: NS E MR

.2.P.5.4.3 EHERL Batch Analyses / Riociguat coated tablet I mg P.5.4.01#007168217_01 r r Bayer HealthCareth: sk S E A R

.2.P.5.4.4 EHERL Batch Analyses / Riociguat coated tablet 2.5 mg P.5.4.01#007168220_01 r r Bayer HealthCareth: sk S E A R

.2.P.5.5.1 EHERL Impurities in the Drug Product / Riociguat coated tablet P.5.5.01#006615203_01 r r Bayer HealthCareth: sk S E A R

.2.P.5.5.2 EHERL Impurities — Residual Solvents / Riociguat coated tablet P.5.5. 024006615207 _01 r r Bayer HealthCareth: sk S E A R

.2.P.5.6.1 EHERL Justification of Specification / Riociguat coated tablet P.5.6.01#007165949_01 r r Bayer HealthCareth: sk S E A R

L2.P.7.1 oL Packaging Materials - Riociguat coated tablet (PP-blister) P. 7. 01#006642759_01 r r Bayer HealthCareft HEF: NS E MR

L2.P.7.2 oL Description of the Primary Packaging Material / Foil 300 pm PP |T.11.04#000138083_14 Bayer HealthCareft HEF: NS E MR
colorless transparent (0110) packaging

L2.P.7.3 EHAL Specification / Foil 300 ym PP colorless transparent (0110) T.11. 01#000135013_13 r r Bayer HealthCarefk: L2 REN R & R R

L2.P.7.4 EHAL Test Procedure / Foil 300 pm PP colorless transparent (0110)  |T.11.03#000213285_11 r r Bayer HealthCarefk: L2 REN R & R R
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3.2.P.7.5 KoL Description of the Primary Packaging Material / Foil 20 pm Al |T.11.04#000138140_10 Bayer HealthCareft HESh NS E MR
sealable to PP (0202 | 0248) packaging
3.2.P.7.6 ER7 L Specification / Foil 20 pm Al scalable to PP (0202 | 0248) T. 11. 01£000212468_14 r r Bayer Heal thCarofl: [z R & AR
3.2.P.7.7 Eaie L Test Procedure / Foil 20 um Al sealable to PP (0202 | 0248) T. 11. 03%#000212337_12 Bayer HealthCaretl: o s E AR
packaging
3.2.P.8. 1. 1 oL Stability Summary - Riociguat coated tablet 0.5 mg P. 8. 1. 01#006666021_02 r r Bayer HealthCareft HEF: NS E AR
3.2.P.8.1.2 KoL Stability Summary - Riociguat coated tablet 1 mg P. 8. 1. 01#006666026_02 r r Bayer HealthCareft HEF- NS E AR
3.2.P.8.1.3 KoL Stability Summary - Riociguat coated tablet 2.5 mg P. 8. 1. 01#006666028_02 r r Bayer HealthCareft WS- NS E MR
3.2.P.8. 1.4 ER7L Shelf Life / Riociguat coated tablet (PP-blister) P.8. 1. 025006636021 _01 r r Bayer Heal thCarofl: [z R & AR
3.2.P.8.2.1 KoL Post-Approval Stability Protocol and Stability Commitment / P. 8.2.01#006662743_01 Bayer HealthCareft HES: NS E MR
Riociguat coated tablet
3.2.P.8.3. 1 ER7L Stability Data / Riociguat coated tablet 0.5 mg (PP-blister)  |P.8.3. 015006654666 _01 r r Bayer Heal thCarofl: [z R & AR
3.2.P.8.3.2 ER7L Stability Data / Riociguat coated tablet 1 mg (PP-blister) P.8. 3. 01£006657378_01 r r Bayer Heal thCarofl: [z R & AR
3.2.P.8.3.3 ER7L Stability Data / Riociguat coated tablet 2.5 mg (PP-blister)  |P.8.3.015006661743 01 r r Bayer Heal thCarofl: [z R & AR
3.2.P.8.3.4 R L Stability Data - Photostability / Riociguat coated tablet P. 8. 3. 054006654155_01 r r Bayer HealthCareft: sk FEP BRI
3.2.P.8.3.5 EHERL Stability Data — Stress Tests / Riociguat coated tablet P. 8.3. 04#006653636_02 r r Bayer HealthCareth: sk S E A R
3.2.P.8.3.6 KoL Development and Validation of the Stability Test Procedures P. 8. 3. 21#007009436_01 r r Bayer HealthCareft HEF: NS E MR
3.2.P.8.3.7 EHERL Stability Data — Additional Data / Riociguat coated tablet P.8.3.11#007006190_01 r r Bayer HealthCareth: sk S E A R
3.2.P.8.3.8 KoL Method Development — Assay and Impurities / Riociguat coated P. 5. 3. 20#006635684_01 Bayer HealthCareft HEF: NS E MR
tablet
3.2.A.2. 1 EHERL TSE Assessment / Riociguat coated tablet A. 2. 015006665613 _01 ™ ] ] Bayer HealthCareth: sk S E A R
3.3. 1 EHERL Guideline on the specification limits for residues of metal EMEA/CHMP/SWP/4446/2000 EMEA - - HEF: - -
catalysts or metal reagents
3.3.2 oL Guideline on the limits of genotoxic impurities EMEA/CHMP/QWP/251344/2006 EMEA - - ok - -
3.3.3 Eaia L Genotoxic and carcinogenic impurities in drug substances and FDA Guidance for Industry FDA - - HEF: - -

products: Recommended approaches (December 2008, draft)
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4.2.1. 1.1 Expression and function of soluble guanylate cyclase in [Schermuly RT et al., Eur Respir J Schermuly RT — University of Giessen [{EFh Eur Respir J ZE R}
pulmonary arterial hypertention 2008:32:881-891 Lung Centre (UGLC), 2008:32:881-891

Germany

4.2.1.1.2 BAY 63-2521: Stimulation purified soluble guanylate PH-36760 r F Bayer HealthCare AG  [ifE5h P RFAI R
cyclase

4.2.1.1.3 The stimulatory effect of BAY 63-2521 on the recombinant [PH-33399 [T ] [ [Bover HealthCare AG  [WfE5F P RFAI R
soluble guanylate cyclase reporter cell line

4.2.1.1.4 Activation of the soluble guanylate cyclase by BAY 63—  [PH-34153 Bayer HealthCare AG  [¥fE4} PR A
2521 measured in a recombinant reporter cell line

4.2.1.1.5 Effect of BAY 63-2521 on cGMP increase in endothelial PH-36780 Bayer HealthCare AG HEst N A P R
cells in combination with nitric oxide

4.2.1.1.6 Soluble guanylate cyclase stimulator - Inhibitory effect [PH-34613 ] | [Boyver HealthCare AG  [VfESH PR A
of BAY 63-2521 on horizontal migration of human coronary
artery smooth muscle cells

4.2, 1. 1.7 The vasorelaxant effect of BAY 63-2521 on isolated rings [PH-32925 T ] | (B:ver HealthCare AG  [VfE4h PR A
of rabbit aorta, rabbit saphenous artery, porcine
coronary artery, canine femoral vein and rabbit corpus
cavernosum

4.2.1.1.8 Effect of BAY 63-2521 on nitrate tolerant rabbit PHi-32924 [~ ] [ [Bover HealthCare AG  [WfE5h P RFAI R
saphenous artery

4.2.1.1.9 Nitric oxide—independent stimulation of soluble guanylate|Sharkovska Y et al., ] Hypertens Sharkovska Y — University of Potsdam, [¥gF#h J Hypertens BEGE
cyclase reduces organ damage in experimental low-renin 2010:28:1666-1675 Germany 2010:28:1666-1675
and high-renin models

4.2.1.1. 10 The effect of BAY 63-2521 on the rat heart Langendorff  [PH-34810 [T ] | (:ver HealthCare AG  [VfE4F PR A
preparation

4.2, 1111 BAY 63-2521: Influence on blood pressure in anaesthetized [PH-33089 r r Bayer HealthCare AG  [VfE4} PN A
rats

4.2.1.1.12 BAY 63-2521: Influence of single oral administration of a|PH-34520 ™ ] [ [Bover HealthCare AG  [WfE5F P RFAI R
formulation in cremophor™ / transcutol™ on blood
pressure and heart rate of conscious rats with
spontaneous hypertension (SHR)

4.2.1.1.13 Cardiovascular effects of the soluble guanylate cyclase |PH-33863 | ] I (D:ver HealthCare AG HESL g FEAT R
stimulator BAY 63-2521 after intravenous bolus injections
in anaesthetized dogs

4.2.1.1. 14 BAY 63-2521: Influence of 4 once daily oral PH-34731 ] | [Bover HealthCare AG  [WfE5F P RFAI R
administrations on blood pressure and heart rate of
conscious rats with spontaneous hypertension (SHR)
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4.2.1.1.15 The soluble guanylate cyclase stimulator riociguat Lang M et al., PLoS One 2012:7:e43433 Lang M — University of Giessen [#FFh PLoS One 2012:7:e43433 SEWE
ameliorates pulmonary hypertension induced by hypoxia and and Marburg Lung
SU5416 in rats Center, Germany

4.2.1.1. 16 BAY 60-4552: Stimulation of the purified soluble PH-34506 Bayer HealthCare AG  [VfE4} PR A
guanylate cyclase

4.2.1. 117 Activation of the soluble guanylate cyclase by BAY 60—  [PH-34152 Bayer HealthCare AG  [VfE4} PR A
4552 measured in a recombinant reporter cell line

4.2.1.1.18 Inhibition of coronary artery smooth muscle cell PH-34614 = ] [ [Bover HealthCare AG  [WfE5F P RFAI R
migration soluble guanylate cyclase stimulator BAY 60—
4552

4.2.1.1.19 The vasorelaxant effect of BAY 60-4552 on isolated rings [PH-34466 ™ ] | (:ver HealthCare AG V44 PR A
of rabbit saphenous artery, rabbit aorta, canine femoral
vein and porcine coronary artery

4.2.1.1.20 Effect of BAY 60-4552 on nitrate tolerant rabbit PH-34467 ™ ] [ [Bover HealthCare AG  [WfE5F P RFAI R
saphenous artery

4.2.1.1.21 The effect of BAY 60-4552 on coronary perfusion in PH-34414 Bayer HealthCare AG A N AT A
isolated perfused rat hearts

4.2.1.1.22 The vasorelaxant effect of BAY 63-2521 and its metabolite[PH-33853 ™ ] | [Bover HealthCare AG  [WfE5F P RFAI R
BAY 60-4552 on isolated rings of rabbit saphenous artery
rabbit aorta and porcine coronary artery

4.2.1.1.23 BAY 60-4552: Influence on blood pressure in anaesthetized [PH-33907 T ] | (:ver HealthCare AG V44 PR A
rats

4.2.1.1.24 BAY 60-4552: Influence of single oral administration of a|PH-34499 ] [ [Bover HealthCare AG  [WfE5F P RFAI R
formulation in rremophorw / transcutol™ on blood
pressure and heart rate of conscious rats with
spontaneous hypertension (SHR)

4.2.1.1.25 Cardiovascular effects of the soluble guanylate cyclase |PH-34212 | ] I (D:ver HealthCare AG HESL g FEAT R
stimulator BAY 60-4552 after intravenous bolus injection
in anaesthetized dogs under autonomic blockade

4.2.1.1.26 Cardiovascular effects of the soluble guanylate cyclase |PH-34220 ™ ] | (:ver HealthCare AG  [VfE4F PR A
stimulator BAY 60-4552 after intravenous bolus injection
in anaesthetized dogs

4.2.1.1.27 BAY 60-4552: Influence of 12 once daily oral PH-35139 T ] | (:ver HealthCare AG  [VfE4F PR A
administrations on blood pressure and heart rate of
conscious rats with spontaneous hypertension (SHR)
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4.2.1.1.28 Direct comparison of the hemodynamic effects of lh iv PH-34180 [T ] [ [Bover HealthCare AG  [ifE5h P RFAI R
infusions of the sGC stimulators BAY 63-2521 and its M1
metabolite BAY 60-4552 in anaesthetized dogs

4.2.1.2.1 Investigation of sGC stimulator BAY 63-2521 in PH-35059 [~ ] [ [Bover HealthCare AG  [WfE5F P RFAI R
phosphodiesterase assays

4.2.1.2.2 Effects of BAY 63-2521 on the receptor guanylyl cyclase |PH-36560 [T ] | (B:ver HealthCare AG  [VfE4F PR A
GC-A measured in a recombinant reporter cell line

4.2.1.2.3 Effects of BAY 63-2521 on the receptor guanylyl cyclase [PH-36565 [T ] [ [Bover HealthCare AG  [WfE5h P RFAI R
GC-B measured in a recombinant reporter cell line

4.2.1.2.4 BAY 63-2521: evaluation in enzyme and radioligand binding[PH-33317 ] ] 2 PR A
assays
Summary of results generated by MDS Pharma Services

4.2.1.2.5 BAY 63-2521: evaluation in radioligand binding assays PH-35420 ™ ] ™ ] iz P A A R
Summary of results generated by MDS Pharma Services

4.2.1.2.6 BAY 63-2521: Adverse event profiling screen in vitro and |PH-35419 ] ] F 2 Rl BRI
in vivo
Summary of results generated by MDS Pharma Services

4.2.1.2.7 The vasodilator-stimulated phosphoprotein (VASP): PH-33141 T ] [ [Bover HealthCare AG  [WfE5F P RFAI R
mediator of BAY 63-2521 and nitric oxide effects in human
and rat platelets

4.2.1.2.8 BAY 63-2521: Inhibition of platelet aggregation in human |PH-36601 T ] | [Bover HealthCare AG  [WfE5F P RFAI R
platelet rich plasma

4.2.1.2.9 Riociguat: evaluation of influence on contractility in PH-36514 | ] | ] A AN E FEAEE
electrically stimulated, isolated left guinea—pig atria
Summary of results generated by Ricerca Biosciences LLC

4.2.1.2.10 Anti-atherosclerotic effect of BAY 63-2521 in PH-33296 [~ ] | [Bover HealthCare AG  [WfE5F P RFAI R
apolipoprotein E-deficient Mice

4.2.1.2.11 Effects of stimulation of soluble guanylate cyclase on 0tt IM et al., PLoS One 2012:7:e42623 ott IM — University of Potsdam, |##EFh PLoS One 2012:7:e42623 BEEE
diabetic nephropathy in diabetic eNOS knockout mice on Germany
top of angiotensin II receptor blockade

4.2.1.2.12 Soluble guanylate cyclase stimulation prevents fibrotic |Geschka S et al., PLoS One 2011:6:e21853 Geschka S — Bayer HealthCare AG WS PLoS One 2011:6:e21853 SEER
tissue remodeling and improves survival in salt-sensitive
Dahl rats




1.12 ZEER-—E-BMBIcEENLEH

Page: 4 / 20

COREES S4bL WA 24 HREENN | HBXEST | SEE B et
-

4.2.1.2.13 BAY 63-2521: Its effect on penile erection in conscious |PH-32390 Bayer HealthCare AG HESL g FEAT R
rabbits

4.2.1.2. 14 BAY 60-4552: evaluation in radioligand binding assays PH-34540 ™ ] ] iz P A A R
Summary of results generated by MDS Pharma Services

4.2.1.2.15 Effects of BAY 60-4552 on the receptor guanylyl cyclase [PH-36724 [T ] | [Bover HealthCare AG  [WfE5F P RFAI R
GC-A measured in a recombinant reporter cell line

4.2.1.2.16 Effects of BAY 60-4552 on the receptor guanylyl cyclase [PH-36725 Bayer HealthCare AG  [VfE4} PN A
GC-B measured in a recombinant reporter cell line

4.2.1.2.17 Investigation of sGC stimulator BAY 60-4552 in PH-35060 [~ ] | [Bover HealthCare AG  [WfE5F P RFAI R
phosphodiesterase assays

4.2.1.2.18 BAY 60-4552: Adverse event profiling screen in vitro and [PH-34541 ] ] F i PR A
in vivo
Summary of results generated by MDS Pharma Services

4.2.1.2.19 BAY 60-4552: Inhibition of platelet aggregation in human [PH-36784 T ] | (:ver HealthCare AG  [VfE4F PR A
platelet rich plasma and in human washed platelets in
vitro

4.2.1.2.20 The vasodilator-stimulated phosphoprotein (VASP): PH-34507 T ] [ [Bover HealthCare AG  [WfE5F P RFAI R
mediator of BAY 60-4552 and nitric oxide effects in human
platelets

4.2.1.3.1 Electrophysiological examination of the effect of BAY 63-[R-8313 ™ ] I . Ry ZHEER
2521 on the HERG-mediated potassium current

4.2.1.3.2 Effects of BAY 63-2521 on the action potential of PH-32778 [T ] [ [Bover HealthCare AG  [WfE5h P ZE Wk
isolated rabbit cardiac Purkinje fibers

4.2.1.3.3 BAY 63-2521: Effects on the contractility of the isolated[PH-33290 [T ] | (:ver HealthCare AG  [VfE4F PR A
guinea pig ileum

4.2.1.3.4 BAY 63-2521: Influence on haemodynamics, ECG and PH-33352, PH-33352A T ] [ [Bover HealthCare AG  [WfE5h P RFAI R
respiration in anaesthetized dogs after single
intraduodenal administration

4.2.1.3.5 BAY 63-2521: Influence on blood pressure, heart rate and |PH-35276 T ] | [Bover HealthCare AG  [WfE5F P RFAI R
ECG in conscious dogs after single oral administration

4.2.1.3.6 Effects of a single oral administration of BAY 63-2521 on|[A48371 [T ] | (:ver HealthCare AG  [VfE4F PR ZE Wk
arterial blood pressure and ECG in conscious, telemetered
rats

4.2.1.3.7 Effect of a single oral administration of BAY 63-2521 on [PH-33270 [T ] | (:ver HealthCare AG  [VfE4F PR A
the behavioral and physiological state, open—field
behavior, and body temperature of rats
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4.2.1.3.8 BAY 63-2521: Effects of a single oral administration on |PH-33241 [ ] [ [Bover HealthCare AG  [ifE5h P RFAI R
the convulsive threshold dose of pentylenetetrazole, on
the nocifensive responsiveness to heat, and on the
duration of hexobarbital-induced anesthesia in rats

4.2.1.3.9 BAY 63-2521: Effect of a single oral administration on  [PH-33301 [T ] | (B:ver HealthCare AG  [VfE4F PR A
renal function, blood pharmacology and lipid metabolism
of rats

4.2.1.3.10 BAY 63-2521: Effects of a single oral administration on |PH-33277 | ] [ [Bover HealthCare AG  [WfE5h P RFAI R
gastrointestinal motility in rats

4.2.1.3.11 BAY 63-2521: Effect of a single oral administration on  |PH-33278 | ] | [Bover HealthCare AG  [WfE5F P RFAI R
blood glucose of fasted and fed rats

4.2.1.3.12 BAY 63-2521: Effects of a single oral administration on |PH-36050 | ] [ [Bover HealthCare AG  [WfE5F P ZHEER
the tail transection bleeding time in rats, and
determination of the exposure to the test substance

4.2.1.3.13 Effects of BAY 60-4552 on the HERG K' current in stably |PH-33844 | ] I |:ver HealthCare AG iy RN SEER
transfected HEK293 cells

4.2.1.3.14 BAY 60-4552: Effects on the action potential of isolated |PH-34361 | ] | [Bover HealthCare AG  [WfE5F P ZHEER
rabbit cardiac Purkinje fibers

4.2.1.3.15 BAY 60-4552: Effects on the contractility of the isolated|PH-34744 | ] [ [Bover HealthCare AG  [WfE5F P RFAI R
guinea pig ileum

4.2.1.3.16 BAY 60-4552: Influence on haemodynamics, ECG and PH-34551 [T ] | (:ver HealthCare AG  [VfE4F PR A
respiration in anaesthetized dogs after single
intraduodenal administration

4.2.1.3.17 BAY 60-4552: Influence on blood pressure, heart rate and |PH-35131 T ] [ [Bover HealthCare AG  [WfE5F P RFAI R
ECG in conscious dogs after single oral administration

4.2.1.3.18 BAY 60-4552: Influence on respiratory function, body PH-34478 T ] | [Bover HealthCare AG  [WfE5F P RFAI R
temperature, heart rate and activity in conscious rats
after single oral administration

4.2.1.3.19 BAY 60-4552: Effect of a single oral administration of  [PH-34423 [T ] | (:ver HealthCare AG  [VfE4F PN A
BAY 60-4552 on the behavioral and physiological state
open—-field behavior, and body temperature of rats
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4.2.1.3.20

BAY 60-4552: Effects of a single oral administration on
the convulsive threshold dose of pentylenetetrazole, on
the nocifensive responsiveness to heat, and on the
duration of hexobarbital-induced anesthesia in rats

PH-34424

Bayer

HealthCare

AG

sk

TP

f
I

RPAZE BT

BAY 60-4552: Effect of a single oral administration on
renal function, blood pharmacology and lipid metabolism
of rats

PH-34495

Bayer

HealthCare

st

PR

A R

BAY 60-4552: Effects of a single oral administration on
gastrointestinal motility in rats

PH-34425

Bayer

HealthCare

st

N

i
I

Pl R

.23

BAY 60-4552: Effect of a single oral administration on
blood glucose of fasted and fed rats

PH-34426

Bayer

HealthCare

iz

e

f
I

ATERT

Coadministration of sGC stimulator BAY 63-2521 and PDE5
inhibitor BAY 38-9456 in anaesthetized rat

PH-34819

Bayer

HealthCare

st

PR

FPEFF

Riociguat (BAY 63-2521): Interaction of a combined single
dose oral administration with vardenafil. Effect on
systemic blood pressure and heart rate of conscious
spontaneously hypertensive rats

PH-35570

Bayer

HealthCare

2

N

i
I

FPEFF

Co—administration of the sGC stimulator BAY 63-2521 and
the PDE5 inhibitor sildenafil in anesthetized dogs

PH-35443

Bayer

HealthCare

iz

ATRERT

Effects of bolus injections of glycerol trinitrate on
arterial blood pressure during concomittant infusion to
the guanylate cyclase stimulator BAY 63-2521

PH-33852

Bayer

HealthCare

sk

ATRERT

Effects of a single oral administration of BAY 63-2521
(riociguat) on the tail transection bleeding time in
rats: Assessment of its potential interaction with
rivaroxaban, iloprost, clopidogrel, and acetylsalicylic
acid

PH-36185

Version 2

Bayer

HealthCare

st

N

i

=5
=

FPEFF

Coadministration of the sGC stimulator BAY 60-4552 and
the PDE5 inhibitor BAY 38-9456 in anaesthetized rats

PH-35040

Bayer

HealthCare

sk

ATRERT

Effects of bolus injections of glycerol trinitrate on
arterial blood pressure during concomittant infusion to
the guanylate cyclase stimulator BAY 60-4552

PH-34262

Bayer

HealthCare

iz

ATAERT
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4.2.1.4.8 Comparison of the acute effects of the sGC stimulator BAY[PH-35847 [T ] [ [Bover HealthCare AG  [ifE5h P RFAI R
60-4552, alone and in combination with vardenafil on the
erectile responses in anaesthetized rats after bilateral
cavernous nerve crush injury
4.2.1.4.9 Efficacy and safety of the sGC stimulator BAY 60-4552 PH-35848 T ] | [Bover HealthCare AG  [WfE5F P RFAI R
alone and in combination with the PDE5 inhibitor
vardenafil for the treatment of PDE5-resistant erectile
dysfunction
4.2.1.4.10 Comparison of the acute effects of the sGC stimulator BAY[PH-36096 Version 2 T ] | [Bover HealthCare AG  [WfE5F P RFAI R
60-4552, alone and in combination with vardenafil on the
erectile responses in anaesthetized, L-NAME treated rats
4.2.2.1.1 Labeling syntheses of BAY 63-2521 with carbon-14 and PH-32963 [T ] | [Bover HealthCare AG  [WfE5F P RFAI R
deuterium
4.2.2.1.2 BAY 63-2521: Syntheses of [*H,JBAY 63-2521 and its PH-34710 ] I Bayer HealthCare AG  [ifpsh  |fLAVHEE FRIEEF
Metabolite M-1 BAY 60-4552
4.2.2.1.3 Synthesis of [“ll;]BAY 60-4552 PH-34709 F F Bayer HealthCare AG WSk *EP A AT R
4.2.2.1.4 / 60-4552: Labeling Synthesis of [2 / 25 . [n19928 [T ] | (52ver HealthCare AG  [ViESF AN A E R
BAY 60-4552: Labeling Synthesis of [“H;]BAY 1077251, the y R
N-Glucuronide of BAY 60-4552
4.2.2.1.5 Radiosynthesis of [I'CJBAY 60-4552 PH-34995 ] I Bayer HealthCare AG  [ifpsh  |fLAVHE FRIEEF
4.2.2.1.6 BAY 63-2521: Labeling Synthesis of BAY 60-4552, the PH-34020 | ] [ [Bover HealthCare AG  [WfE5F P R RFAI R
Metabolite M-1 of BAY 63-2521, with Deuterium
4.2.2.1.7 Bioanalytical Methods and Validation for Preclinical and [A62548 [T ] T ] Bayer HealthCare AG  [VfE4} PR A
Toxicokinetic Studies
4.2.2.1.8 Bioanalytical Methods and Validation for Clinical Studies[PH-36889 Version 2 [T ] T ] Bayer HealthCare AG  [¥fE4} PR A
4.2.2.2.1 BAY 63-2521: Pharmacokinetics of Unchanged Compound and [PH-33998 ] | [Bover HealthCare AG  [WfE5h P RFAI R
[MCIBAY 63-2521-associated Radioactivity in Male Wistar
Rats after Single Administration
4.2.2.2.2 BAY 63-2521: Pharmacokinetics in Female Beagle Dogs after [PH-33934 ] | [Bover HealthCare AG  [WfE5F P RFAI R
Single Intravenous and Oral Administration
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4.2.2.2.3

BAY 63-2521: Pharmacokinetics of Total Radioactivity
Unchanged BAY 63-2521 and M-1 (BAY 60-4552) in Female
Beagle Dogs after Single Administration of [''C]BAY 63-
2521

PH-34490

Bayer HealthCare AG

sk

RPAZE BT

Investigation of the Stability in Plasma, Binding to
Plasma Proteins, Reversibility of Binding, and
Erythrocyte/Plasma Partitioning of [''C]BAY 63-2521 in
Vitro

PH-33817

Bayer HealthCare AG

2

AR

FPEFF

BAY 63-2521 (Riociguat):

Extended Investigations on the Binding to Plasma Proteins
and Displacement Studies of [''CIBAY 63-2521 In Vitro in
Human Plasma

PH-35485

Bayer HealthCare AG

iz

ATRERT

BAY 63-2521: Whole-body Autoradiography in Rats after
Single Intravenous and Oral Administration of
[MCIBAY 63-2521

PH-34473

Bayer HealthCare AG

sk

e

f
I

ATRERT

BAY 63-2521:

Quantitative Whole-body Autoradiography. Distribution of
Radioactivity and Elimination

from Blood, Organs and Tissues after Single Oral
Administration to Male Wistar Rats and

Pigmented Long Evans Rats of [''C]BAY 63-2521

PH-35543

Bayer HealthCare AG

st

AR

FAf R

BAY 63-2521: Quantitative Whole—body Autoradiography.
Distribution of Radioactivity and Elimination from Blood
Organs, Tissues, and Fetuses after Single Oral
Administration of [“CIBAY 63-2521 to Pregnant Rats

A47081

Bayer HealthCare AG

st

AR

At R

BAY 63-2521 (Riociguat): Quantitative Whole—body
Autoradiography. Distribution of Radioactivity and
Elimination from Blood, Plasma, Organs and Tissues
after Repeated Oral Administration of ["'CJBAY 63-2521
to Male Wistar Rats

A50424

Bayer HealthCare AG

iz

ATARERT

["CIBAY 63-2521: In Vitro Metabolic Profiling and
Species
Comparison in Liver Microsomes and Hepatocytes

A50539 Version 2

Bayer HealthCare AG

2

AR

FPEFF

Identification of Human CYP Isoforms Involved in the In
Vitro Metabolism of BAY 63-2521

A51309 Version 2

Bayer HealthCare AG

2

AR

FPEFF

BAY 63-2521 (Riociguat): Determination of the Inhibitory
Potency of BAY 63-2521 Towards Human CYP Isoforms In
Vitro

PH-33080 Version 4

Bayer HealthCare AG

2

AR

A R

Determination of the Inhibitory Potential of BAY 63-2521
Towards Human UDP-glucuronosyltransferases (UGTs)

PH-35972 Version 2

Bayer HealthCare AG

2

AR

A R
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4.2.2.4.5 Determination of the Inhibitory Potential of BAY 63-2521 [A56475 [ ] [ [Bover HealthCare AG  [ifE5h P RFAI R
Towards Human Sulfotransferases (SULTs)

4.2.2.4.6 Evaluation of the CYP Induction Potential of BAY 63-2521 [PH-35817 Version 3 Bayer HealthCare AG  [VfE4} PN A
in Cultured Human Hepatocytes

4.2.2.4.7 [MCIBAY 63-2521: Biotransformation in Male Mouse PH-36012 Version 2 F F Bayer HealthCare AG 22 FEP AR

4.2.2.4.8 [MCIBAY 63-2521: Biotransformation in Male and Female PH-35341 Version 2 r r Bayer HealthCare AG 22 FEP AR
Rats

4.2.2.4.9 [MCIBAY 63-2521: Biotransformation in Female Beagle Dogs [A49675 Version 3 _ _ Bayer HealthCare AG 20 NS # AT A

4.2.2.4.10 | ["CIBAY 63-2521: Biotransformation in Man PHZ85338 Yersion 3 F F Bayer HealthCare AG  [WSF  |FEPVALG & FEIETRE

4.2.2.5.1 BAY 63-2521: Absorption and Excretion of the PH-33933 ™ ] | [Boyver HealthCare AG VS PR A
Radioactivity in Male Wistar Rats after Single
Administration of ["CJBAY 63-2521

4.2.2.5.2 BAY 63-2521: Pharmacokinetics of Total Radioactivity, PH-34490 ] | [Bover HealthCare AG  [WfE5F P RFAI R
Unchanged BAY 63-2521 and M-1 (BAY 60-4552) in Female
Beagle Dogs after Single Administration of [''C]BAY 63-
2521

4.2.2.5.3 BAY 63-2521 (Riociguat): A49741 ™ ] I (5oycr licalthCare AG HESh P FA R
Secretion of Radioactivity into Milk of Lactating Wistar
Rats after Single Peroral Administration of [HC]BAY 63—
2521

4.2.2.6.1 Effects of Drugs on the Biotransformation of BAY 63-2521 [A50207 [T ] | [Bover HealthCare AG  [WfE5F P RFAI R
In Vitro

4.2.2.7.1 BAY 63-2521: Investigation on cell permeability of BAY 63{PH-36042 Version 3 Bayer HealthCare AG  [VfE4} PN A
2521 in Caco—2 cells with regard to BCS classification

4.2.2.7.2 BAY 63-2521: In Vitro Studies in L-MDRI Cells to Evaluate|PH-36092 ™ ] [ [Bover HealthCare AG  [WfE5F P RFAI R
the P-gp Substrate Characteristics and the P-gp
Inhibitory Potential

4.2.2.7.3 BAY 63-2521: In vitro Studies in MDCKIT-BCRP Cells to PH-36091 | ] | [Bover HealthCare AG  [WfE5F P RFAI R
Evaluate the Substrate Characteristics of BAY 63-2521 for
Human BCRP

4.2.2.7.4 BAY 63-2521: Determination of the Inhibitory Potential  |PH-36202 | ] [ [Bover HealthCare AG  [WfE5F P RFAI R
Towards Human BCRP using MDCKIT-BCRP Cells
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4.2.2.7.5 BAY 63-2521 (Riociguat): In Vitro Studies in HEK-OATPIBL [A61912 ] [ [Bover HealthCare AG  [ifE5h P RFAI R
and HEK-OATP1B3 Cells to Evaluate the Substrate
Characteristics and the Inhibitory Potential

4.2.2.7.6 In vitro-studies to determine the substrate R-8601 Version 2 [T ] ] {2 P BRI
characteristics and inhibitory potential of BAY 63-2521
towards OAT1 and OAT3

4,.2.2.7.7 Report concerning the interaction of compounds KO1, K02 [R-8643 | ] | ] A AN E FEAEE
and KO3 with the human organic cation transporters OCTI
0CT2 and 0CT3

4.2.2.7.8 BAY 63-2521: In vitro studies to evaluate the inhibitory [PH-36340 [T ] | (:ver HealthCare AG  [VfE4F PR A
potential of various drugs on the efflux of BAY 63-2521
across L-MDR1 cells

4.2.2.7.9 BAY 63-2521 (Riociguat): In Vitro Studies to Evaluate  |A62552 ] [ [Bover HealthCare AG  [WfE5F P RFAI R
the Inhibitory Potential of Various Drugs on the Efflux
of BAY 63-2521 in MDCKIT-BCRP Cells

4.2.2.7.10 BAY 60-4552: Stability in Plasma, Binding to Plasma PH-35330 ] | [Bover HealthCare AG  [WfE5F P RFAI R
Proteins, and Erythrocyte/Plasma Partitioning of [HC]BAY
60-4552 In Vitro

4.2.2.7.11 BAY 63-2521: Identification of Human UDP-glucuronosyl-  [PH-36003 | ] | [Bover HealthCare AG  [WfE5F P RFAI R
transferase (UGT) Isoforms Involved in the In Vitro
Metabolism of the Major Metabolite BAY 60-4552

4.2.2.7.12 Determination of the Inhibitory Potency of BAY 60-4552  [A49419 Version 2 [T ] | (B:ver HealthCare AG  [VfE4F PR A
Towards Human CYP Isoforms In Vitro

4.2.2.7.13 Determination of the Inhibitory Potential of BAY 60-4552 [PH-35951 Version 2 [T ] | (B:ver HealthCare AG  [VfE4F PR A
Towards Human UDP-glucuronosyltransferases (UGTs)

4.2.2.7.14 Determination of the Inhibitory Potential of BAY 60-4552 [A56806 [T ] [ [Bover HealthCare AG  [WfE5F P RFAI R
Towards Human Sulfotransferases (SULTs

4.2.2.7.15 Evaluation of the CYP Induction Potential of BAY 60-4552 [PH-35806 Version 3 ™ ] | [Bover HealthCare AG  [WfE5F P RFAI R
in Cultured Human Hepatocytes

4.2.2.7.16 BAY 60-4552: In Vitro Studies in L-MDRI Cells to Evaluate[PH-36158 T ] | (:ver HealthCare AG  [VfE4F PN A
the P-gp Substrate Characteristics and the P-gp
Inhibition Potential

4.2.2.7.17 BAY 60-4552: In vitro Studies in MDCKIT-BCRP Cells to PH-36267 [T ] | (:ver HealthCare AG  [VfE4F AR AT R
Evaluate the Substrate Characteristics and Inhibitory
Potential of BAY 60-4552 towards Human BCRP
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4.2.3.1.1 BAY 63-2521: Acute toxicity in the mouse and rat after  |PH-33139 I [ [Bover HealthCare AG  [ifE5h P RFAI R
oral administration and in the mouse after intravenous
administration

4.2.3.2.1 BAY 63-2521: Subacute oral toxicity study in CD-1 mice (2{PH-34519, PH-34519A 7] | (Bovor lealthCare AG  [VESF PR ZE Wk
weeks administration via diet)

4.2.3.2.2 BAY 63-2521: Subchronic oral toxicity study in CD-1 mouse [PH-34866, PH-34866A T ] | (:ver HealthCare AG  [VfE4F PR A
(13 weeks administration by the diet)

4.2.3.2.3 BAY 63-2521: Supplementary subchronic oral toxicity study [PH-34865 T ] | (B:ver HealthCare AG  [VfE4F PR A
in CD-1 mice to study T9076321 (13 weeks administration
by the diet)

4.2.3.2.4 BAY 63-2521: Subacute oral toxicity study in rats (2 PH-34791, PH-34791A I | [Bover HealthCare AG  [WfE5F P ZHEER
weeks administration by the diet

4.2.3.2.5 BAY 63-2521: Subacute oral toxicity study in rats (4- PH-33408 7] | (Bovor lealthCare AG  [VESF PR A
weeks administration by gavage and 2-weeks recovery)

4.2.3.2.6 BAY 63-2521: Subchronic oral toxicity study in rats (13 [PH-34674 I | [Bover HealthCare AG  [WfE5F P RFAI R
weeks administration by gavage

4.2.3.2.7 BAY 63-2521: Subchronic oral toxicity study in rats (13 [PH-34877 Bayer HealthCare AG — [5h AR AT R
weeks administration by the diet)

4.2.3.2.8 BAY 63-2521: Chronic oral toxicity study in rats (26 PH-35002 ] | [Bover HealthCare AG  [WfE5F P RFAI R
weeks administration by gavage

4.2.3.2.9 BAY 63-2521 micronized: Subacute oral toxicity study in |PH-33454 | ] [ [Bover HealthCare AG  [WfE5F P RFAI R
beagle dogs (4 weeks administration by gavage with 2 week
recovery period)

4.2.3.2.10 BAY 63-2521: Subchronic oral toxicity study in beagle PH-34778, PH-34778A ™ ] | (:ver HealthCare AG  [VfE4F PR A
dogs (13 week gavage study)

4.2.3.2.11 BAY 63-2521: Chronic oral toxicity study in beagle dogs |PH-35050 ] [ [Bover HealthCare AG  [WfE5F P RFAI R
(26 week gavage study

4.2.3.2.12 BAY 63-2521: Systemic toxicity study in male and female [A45725 ] | [Bover HealthCare AG  [WfE5F P RFAI R
dogs with intragastric administration over a period of
approx. 52 weeks

4.2.3.3.1.1 [BAY 63-2521: Salmonella/microsome test. Plate PH-33132 ] [ [Bover HealthCare AG  [WfE5F P RFAI R
incorporation and preincubation method
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4.2.3.3.1.2  |BAY 63-2521: In vitro chromosome aberration test with  [PH-33094 ] [ [Bover HealthCare AG  [ifE5h P RFAI R
Chinese hamster V79 cells

4.2.3.3.2.1 [BAY 63-2521: Micronucleus—test on the male mouse PH-33313 ] [ [Bover HealthCare AG  [WfE5F P RFAI R

4.2.3.3.2.2  [BAY 63-2521: In vivo bone marrow cytogenetic study on PH-33314 ™ ] | (:ver HealthCare AG  [VfE4F PN A
the male mouse

4.2.3.3.2.3  |BAY 63-2521: Special study for toxicokinetic PH-33557 [T ] | [Bover HealthCare AG [z FEP S A R
investigation in mice. (Single dose administration by
intra—peritoneal injection)

4.2.3.4.1.1 |Carcinogenicity study in CD-1 mice (2 years PH-36818 T ] [ [Bover HealthCare AG  [WfE5F P RFAI R
administration by diet

4.2.3.4.1.2 Carcinogenicity study in Wistar rats (2 years PH-36817 Bayer HealthCare AG A N AT A
administration via diet)

4.2.3.5.1. 1 BAY 63-2521: Study of fertility and early embryonic PH-33564 Bayer HealthCare AG HiEst N A S R
development in rats after oral administration

4.2.3.5.2. 1 BAY 63-2521: Developmental toxicity study in rats after |PH-34563 Bayer HealthCare AG HESL g FEAT R
oral administration

4.2.3.5.2.2 |BAY 63-2521: Developmental toxicity study in rabbits PH-34628 Bayer HealthCare AG HEst A P R
after oral administration

4.2.3.5.3.1 [BAY 63-2521: Study for effects on pre- and postnatal PH-36162 [T ] [ [Bover HealthCare AG  [WfE5h P RFAI R
development in rats including maternal function after
oral administration

4.2.3.5.4.1 [Pilot study in neonatal rats (repeated administration by |PH-36257 7] | (Bovor lealthCare AG  [VESF PR ZE Wk
gavage for 14 days starting on postnatal day 6)

4.2.3.5.4.2  [BAY 63-2521: Repeated dose systemic toxicity study in PH-36659 ] [ [Bover HealthCare AG  [WfE5F P RFAI R
neonatal rats (4 or 13/14 weeks daily administarion by
gavage starting on PND 6 followed by a 4 or 8 weeks
recovery period)

4.2.3.6.1 Local tolerance test of BAY 63-2521 in the rabbit (W+F) [A42058 [~ ] [ [Bover HealthCare AG  [WfE5F P RFAI R
after single administration (infusion) into the
uncongested vein of the ear and with single paravenous
administration

4.2.3.6.2 BAY 63-2521: Local tolerability of riociguat i.v. service|PH-36244 ] | [Bover HealthCare AG  [WfE5F P ZHEER
solution after intracoronary application in anesthetized
dogs under mechanical ventilation
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4.2.3.7.3.1 |BAY 63-2521: Systemic toxicity study in male rats after |A43289 [ ] [ [Bover HealthCare AG  [ifE5h P RFAI R
daily intragastric administration over up to 26 weeks

4.2.3.7.5.1  [BAY 60-4552: Acute toxicity in the rat and mouse after |PH-34362 T ] [ [Bover HealthCare AG  [WfE5F P RFAI R
oral administration and in the mouse after intravenous
administration

4.2.3.7.5.2  |Subacute oral toxicity study in CD-1 mice (2 weeks PH-36240 [~ ] | [Bover HealthCare AG  [WfE5F P RFAI R
administration via the diet

4.2.3.7.5.3  [BAY 60-4552: Subchronic toxicity study in CD-1 mice (14 |PH-35973 ] I (Bovor lealthCare AG  [VESF PR A
weeks administration by diet)

4.2.3.7.5.4 |BAY 60-4552: Subacute oral toxicity study in Wistar rats |PH-36027 Bayer HealthCare AG HEst A P R
(2 weeks administration by diet

4.2.3.7.5.5  [BAY 60-4552: Subacute oral toxicity study in rats (4- PH-34599 Version 2 [~ ] | (Bovor lealthCare AG  [VESF PR A ZE
weeks administration by gavage)

4.2.3.7.5.6  [BAY 60-4552: Subchronic oral toxicity study in rats (13- [PH-35365 ] | [Bover HealthCare AG  [WfE5F P RFAI R
weeks administration by gavage

4.2.3.7.5.7 |BAY 60-4552: Supplementary repeated dose systemic PH-35978 T ] | (:ver HealthCare AG V44 PR A
toxicity study in Wistar rats (13-week daily
administration by gavage followed by a 4-week recovery
phase)

4.2.3.7.5.8  [BAY 60-4552: Repeated dose systemic toxicity study in PH-35987 [T ] | (:ver HealthCare AG  [VfE4F PN A
Wistar rats (13-weeks daily administration via dose
adjusted diet)

4.2.3.7.5.9  [BAY 60-4552: Repeated dose systemic toxicity study in PH-35976 ] [ [Bover HealthCare AG  [WfE5F P RFAI R
Wistar rats (28 weeks daily administration by gavage

4.2.3.7.5.10 [BAY 60-4552: Subacute oral toxicity study in beagle dogs [PI-34800 I | [Bover HealthCare AG  [WfE5F P RFAI R
(2 weeks administration by gavage

4.2.3.7.5.11 [BAY 60-4552: Subacute oral toxicity study in beagle dogs [PH-34862 ] [ [Bover HealthCare AG  [WfE5F P RFAI R
(4 week gavage study with 2 week recovery period)

4.2.3.7.5.12 [BAY 60-4552: Subchronic oral toxicity study in beagle PH-36085 T ] [ [Bover HealthCare AG  [WfE5h P RFAI R
dogs (13 weeks administration by gavage

4.2.3.7.5.13 [BAY 60-4552: Chronic oral toxicity study in beagle dogs |PH-35948, PH-35948A ] | [Bover HealthCare AG  [WfE5F P RFAI R
(39 weeks gavage study.
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4.2.3.7.5.14 |BAY 60-4552 + BAY 38-9456 (Fixed dose combination): A46694 I [ [Bover HealthCare AG  [ifE5h P RFAI R
Subacute oral systemic toxicity study in male and female
rats (4-week administration by gavage)

4.2.3.7.5.15 [BAY 60-4552: Salmonella/microsome test. Plate PH-34328 ] [ [Bover HealthCare AG  [WfE5F P BRI
incorporation and preincubation method

4.2.3.7.5.16 [BAY 60-4552 mikronisiert: In vitro chromosome aberration [PI-34346 ] [ [Bover HealthCare AG  [WfE5h P RFAI R
test with Chinese hamster V79 cells

4.2.3.7.5.17 [BAY 60-4552: Micronucleus—test on the male mouse PH-34356 ] r Bayer HealthCare AG  [ifE5h P RFAI R

4.2.3.7.5.18 [BAY 60-4552: Study of fertility and early embryonic PH-34989 [ | | [Boyver HealthCare AG  [VfESH PR A
development in rats after oral administration

4.2.3.7.5.19 [BAY 60-4552: Supplemental toxicokinetic study to the PH-34932 | ] | [Bover HealthCare AG  [WfE5F P RFAI R
study of fertility and early embryonic development in
rats (T0062976) after oral administration

4.2.3.7.5.20 [BAY 60-4552: Developmental toxicity study in rats after |PH-35958, PI-35958A [ | | (:ver HealthCare AG  [VfE4F PR A
oral administration

4.2.3.7.5.21 [BAY 60-4552: Developmental toxicity study in rabbits PH-35750 | [ [Bover HealthCare AG  [WfE5F P RFAI R
after oral administration

4.2.3.7.5.22 [BAY 60-4552: In vitro 313 NRU (neutral red uptake) PH-34554 [T ] I (Bovor lealthCare AG  [VESF PR A
phototoxicity assay

4.2.3.7.5.23 [BAY 60-4552: Subacute oral toxicity study in Wistar rats |PH-36334, PH-36334A T ] [ [Bover HealthCare AG  [WfE5F P RFAI R
(3 days administration by gavage

4.2.3.7.5.24 [BAY 60-4552: Subchronic oral toxicity study in female PH-35975 [T ] | (:ver HealthCare AG V44 PR A
Wistar rats (Administration by gavage for 13 weeks with
sequential sacrifices and special investigation on the
kidneys)
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4.2.3.7.6.1 Theoretical genotoxicity assessment of several A61813 | ] I (D:ver HealthCare AG HESL g FEAT R
(hypothetical) impurities of BAY 63-2521

4.2.3.7.6.2  [Phenylazopyrimidindiamin: Salmonella/microsome test. PH-35791 ] | [Bover HealthCare AG  [WfE5F P RFAI R
Plate incorporation and preincubation method

4.2.3.7.7.1 [BAY 63-2521: In vitro 313 NRU (neutral red uptake) PH-33704 ™ ] | (Bovor lealthCare AG  [VESF PR A
phototoxicity assay

4.2.3.7.7.2  [BAY 63-2521: Study of photoreactive potential in mice PH-33511 ] | |Bover HealthCare AG  [VfESh P RFAI R
(LLNA/TMDS)

4.3.1 Pharmacologic profiling of human and rat cytochrome P450 |Westerink WM et al., Arch Toxicol Westerink WM — — s Arch Toxicol —
1Al and 1A2 induction and competition 2008:82:909-921 2008:82:909-921

4.3.2 Scientific discussion on Tarceva (Erlotinib) EMEA, 2005:1-44 EMEA (EMA) — — S Scientific discussion —

2005:1-44
4.3.3 Guidance for Industry: Bioanalytical Method Validation FDA, Guidance for Industry 2001:1-25 FDA — — s Guidance for Industry —
2001:1-25

4.3.4 Enzymatic conjugation of erythrocyte glutathione with 1- [Awasthi YC et al., Blood 1981:58:733-738 Awasthi YC — — st Blood 1981:58:733-738 —
chloro-2, 4-dinitrobenzene: the fate of glutathione
conjugate in erythrocytes and the effect of glutathione
depletion on hemoglobin

4.3.5 Specificity of substrate and inhibitor probes for human |Tassaneeyakul W et al., J Pharmacol Exp Ther |Tassaneeyakul W — — st J Pharmacol Exp Ther —
cytochromes P450 1A1 and 1A2 1993:265:401-407 1993:265:401-407

4.3.6 Fluvoxamine—Clozapine drug interaction: inhibition in Olesen OV et al., J Clin Psychopharmacol Olesen OV — — S J Clin Psychopharmacol —
vitro of five cytochrome P450 isoforms involved in 2000:20:35-42 2000:20:35-42
clozapine metabolism

4.3.7 Smoking and peripheral type of cancer are related to high|Anttila S et al., Int J Cancer 1991:47:681- [Anttila S — — st Int J Cancer —
levels of pulmonary cytochrome P450TA in lung cancer 685 1991:47:681-685
patients

4.3.8 CYPIA1 levels in lung tissue of tobacco smokers and Anttila S et al., Pharmacogenetics Anttila S — — st Pharmacogenetics —
polymorphisms of CYPIAl and aromatic hydrocarbon receptor|2001:11:501-509 2001:11:501-509

4.3.9 CYPIA1l is a major enzyme responsible for the metabolism [Nakamura H et al., Curr Drug Metab Nakamura H — — g Curr Drug Metab —
of granisetron in human liver microsomes 2005:6:469-480 2005:6:469-480

4.3.10 Differential metabolism of gefitinib and erlotinib by Li J et al., Clin Cancer Res 2007:13:3731- LiJ — — [N Clin Cancer Res —
human cytochrome P450 enzymes 3737 2007:13:3731-3737
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4.3.11 Cigarette smoking, coffee drinking, and ingestion of Conney AH et al., J Pharmacol Exp Ther Conney AH — — s J Pharmacol Exp Ther —
charcoal-broiled beef as potential modifiers of drug 2012:342:9-14 2012:342:9-14
therapy and confounders of clinical trials
4.3.12 Effect of dietary protein and food restriction on milk Grigor MR et al., J Nutr 1987:117:1247-1258 |Grigor MR — — s J Nutr 1987:117:1247- —
production and composition, maternal tissues and enzymes 1258
in lactating rats
4.3.13 Guidance for Industry: Waiver of In vivo Bioavailability |FDA, Guidance for Industry 2000:1-16 FDA — — s Guidance for Industry —
and Bioequivalence Studies for Immediate-Release Solid 2000:1-16
Oral Dosage Forms Based on a Biopharmaceutics
Classification System
4.3.14 Guidelines for simple, sensitive significance tests for |Peto R et al., TARC Monogr Eval Carcinog Peto R — — s TARC Monogr Eval —
carcinogenic effects in long—term animal experiments Risk Chem Hum Suppl 1980:2 Suppl:311-426 Carcinog Risk Chem Hum
Suppl 1980:2 Suppl:311-|
426
4.3.15 Exact significance testing to establish treatment Mehta CR et al., Biometrics 1984:40:819-825 [Mehta CR — — s Biometrics 1984:40:819- —
equivalence with ordered categorical data 825
4.3.16 Exact versus asymptotic tests of trend of tumor Ali MW, Drug Inf J 1990:24:727-737 Ali MW — — W Drug Inf J 1990:24:727- —
prevalence in tumorigenicity experiments: A comparison of 737
p-values for small frequency of tumors
4.3.17 Guidance for Industry: Statistical aspects of the design, [FDA, Guidance for Industry 2001:1-47 FDA — — st Guidance for Industry —
analysis, and interpretation of chronic rodent 2001:1-47
carcinogenicity studies of pharmaceuticals (Draft
4.3.18 A reexamination of false—positive rates for Haseman JK, Fundam Appl Toxicol 1983:3:334- |Haseman JK — — st Fundam Appl Toxicol —
carcinogenesis studies 339 1983:3:334-339
4.3.19 A regulatory perspective on statistical methods for Lin KK, Bio/Pharma Quarterly 1995:1:18-20 Lin KK — — st Bio/Pharma Quarterly —
analyzing new drug carcinogenicity study data 1995:1:18-20
4.3.20 Overall false positive rates in tests for linear trend in|Lin KK et al., J Biopharm Stat 1998:8:1-15 Lin KK — — Vs J Biopharm Stat —
tumor incidence in animal carcinogenicity studies of new 1998:8:1-15
drugs
4.3.21 Tests for linear trends in proportions and frequencies Armitage P, Biometrics 1955:11:375-386 Armitage P — — st Biometrics 1955:11:375-] —
386
4.3.22 An integrated model for the differentiation of chemical- [Homey B et al., Toxicol Appl Pharmacol Homey B — — st Toxicol Appl Pharmacol —
induced allergic and irritant skin reactions 1998:153:83-94 1998:153:83-94
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4.3.23 An intra-laboratory validation of the integrated model Vohr HW et al., Arch Toxicol 2000:73:501- Vohr HW — — s Arch Toxicol —
for the differentiation of skin reactions (IMDS): 509 2000:73:501-509

discrimination between (photo)allergic and
(photo) irritant skin reactions in mice
4. 3. 24 Trabecular and endocortical bone surfaces in the rat: Erben RG, Anat Rec 1996:246:39-46 Erben RG — — WS Anat Rec 1996:246:39— —
modeling or remodeling? 46
4.3.25 Bones and joints Palmer N, in Pathology of domestic animals Palmer N — — s Pathology of domestic —
4th ed 1993:118-125 animals 4th ed
1993:118-125
4.3.26 Animal models for osteoporosis Iwaniec UT et al., in Marcus eds Iwaniec UT — — W Osteoporosis 3rd ed —
Osteoporosis 3rd ed 2008:985-1009 2008:985-1009
4.3.27 Natriuretic peptides: Their structures, receptors, Potter LR et al., Handb Exp Pharmacol Potter LR — — s Handb Exp Pharmacol —
physiologic functions and therapeutic applications 2009:191:341-366 2009:191:341-366
4.3.28 NO-independent stimulators and activators of soluble Evgenov OV et al., Nat Rev Drug Discov Evgenov 0V — — st Nat Rev Drug Discov —
guanylate cyclase: discovery and therapeutic potential 2006:5:755-768 2006:5:755-768
4.3.29 NO-independent, haem-dependent soluble guanylate cyclase |Stasch JP et al., Handb Exp Pharmacol Stasch JP — — A Handb Exp Pharmacol —
stimulators 2009:191:277-308 2009:191:277-308
4.3.30 Nitric Oxide and Bone Evans DM et al., J Bone Miner Res Evans DM — — s J Bone Miner Res —
1996:11:300-305 1996:11:300-305
4.3.31 Dwarfism and early death in mice lacking C-type Chusho H et al., Proc Natl Acad Sci U S A Chusho H — — st Proc Natl Acad Sci U S —
natriuretic peptide 2001:98:4016-4021 A 2001:98:4016-4021
4.3.32 Endothelial nitric oxide synthase gene-deficient mice Aguirre J et al., Am J Pathol 2001:158:247- |Aguirre J — — A Am J Pathol —
demonstrate marked retardation in postnatal bone 257 2001:158:247-257
formation, reduced bone volume, and defects in osteoblast
maturation and activity
4.3.33 Overexpression of CNP in chondrocytes rescues Yasoda A et al., Nat Med 2004:10:80-86 Yasoda A — — s Nat Med 2004:10:80-86 —
achondroplasia through a MAPK-dependent pathway
4.3.34 Heterozygous mutations in natriuretic peptide receptor—-B |Olney RC et al., J Clin Endocrinol Metab Olney RC — — s J Clin Endocrinol —
(NPR2) are associated with short stature 2006:91:1229-1232 Metab 2006:91:1229—
1232
4.3.35 Rationale for using nitric oxide donor therapy for Wimalawansa SJ, Ann N Y Acad Sci Wimalawansa SJ — — s Ann N Y Acad Sci —
prevention of bone loss and treatment of osteoporosis in [2007:1117:283-297 2007:1117:283-297
humans
4.3.36 cGMP regulated protein kinases (cGK) Hofmann F et al., Handb Exp Pharmacol Hofmann F — — WS Handb Exp Pharmacol —
2009:191:137-162 2009:191:137-162
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4.3.37 Function and dysfunction of mammalian membrane guanylyl Kuhn M, Handb Exp Pharmacol 2009:191:47-69 Kuhn M — — s Handb Exp Pharmacol —
cyclase receptors: Lessons from genetic mouse models and 2009:191:47-69
implications for human diseases
4.3.38 Nitric oxide and bone Wimalawansa SJ, Ann N Y Acad Sci Wimalawansa SJ — — s Ann N Y Acad Sci —
2010:1192:391-403 2010:1192:391-403
4.3.39 Regulation and therapeutic targeting of peptide—activated|Potter LR, Pharmacol Ther 2011:130:71-82 Potter LR — — st Pharmacol Ther —
receptor guanylyl cyclases 2011:130:71-82
4.3.40 Regulation of osteoclastic acid secretion by cGMP— Van Epps—Fung C et al., Biochem Biophys Res |Van Epps—Fung C — — st Biochem Biophys Res —
dependent protein kinase Commun 1994:204:565-571 Commun 1994:204:565—
571
4.3.41 Effects of nitric oxide from exogenous nitric oxide Otsuka E et al., Eur J Pharmacol Otsuka E — — A Eur J Pharmacol —
donors on osteoblastic metabolism 1998:349:345-350 1998:349:345-350
4.3.42 Nitric oxide regulation of c¢GMP production in osteoclasts|Dong SS et al., J Cell Biochem 1999:73:478- |Dong SS — — WSk J Cell Biochem —
487 1999:73:478-487
4.3.43 The biphasic effects of nitric oxide in primary rat Mancini L et al., Biochem Biophys Res Commun [Mancini L — — s Biochem Biophys Res —
osteoblasts are cGMP dependent 2000:274:477-481 Commun 2000:274:477—
481
4.3.44 C-type natriuretic peptide in growth: A new paradigm Olney RC, Growth Horm IGF Res 2006:16 Suppl |Olney RC — — s Growth Horm IGF Res —
A:S6-S14 2006:16 Suppl A:S6-S14
4.3.45 Potentiation of osteoclast bone-resorption activity by Kasten TP et al., Proc Natl Acad Sci U S A Kasten TP — — s Proc Natl Acad Sci U S —
inhibition of nitric oxide synthase 1994:91:3569-3573 A 1994:91:3569-3573
4.3.46 Bidirectional regulation of osteoclast function by nitric|Brandi ML et al., Proc Natl Acad Sci U S A Brandi ML — - s Proc Natl Acad Sci U S —
oxide synthase isoforms 1995:92:2954-2958 A 1995:92:2954-2958
4.3.47 Osteoclast signalling pathways Blair HC et al., Biochem Biophys Res Commun |Blair HC — — s Biochem Biophys Res —
2005:328:728-738 Commun 2005:328:728~
738
4.3.48 Isosorbide mononitrate increases bone formation and Jamal SA et al., J Bone Miner Res Jamal SA — — VA J Bone Miner Res —
decreases bone resorption in postmenopausal women: A 2004:19:1512-1517 2004:19:1512-1517
randomized trial
4.3.49 Cyclic GMP and protein kinase G control a Src—containing |Rangaswami H et al., Sci Signal 2010:3:ra91 |Rangaswami H — — st Sci Signal 2010:3:ra9l —
mechanosome in osteoblasts
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4.3.50 cGMP decreases surface NKCC2 levels in the thick Ares GR et al., Am J Physiol Renal Physiol Ares GR — — W Am J Physiol Renal —
ascending limb: role of phosphodiesterase 2 (PDE2) 2008:295:F877-F887 Physiol 2008:295:F877—
F887

4.3.51 Differentiating spontaneous from drug-induced vascular Clemo FA et al., Toxicol Pathol 2003:31, Clemo FA — — s Toxicol Pathol —
injury in the dog Suppl:25-31 2003:31, Suppl:25-31

4.3.52 Patterns of drug-induced cardiovascular pathology in the |Greaves P, Exp Toxic Pathol 1998:50:283-293 |Greaves P — — s Exp Toxic Pathol —
beagle dog: relevance for humans 1998:50:283-293

4.3.53 Endothelin antagonist—induced coronary and systemic Jones HB et al., Toxicol Pathol 2003:31:263- |Jones HB — — W Toxicol Pathol —
arteritis in the beagle dog 272 2003:31:263-272

4.3.54 Spontaneous and induced arterial disease in the dog: Detweiler DK, Toxicol Pathol 1989:17:94-108 |Detweiler DK — — s Toxicol Pathol —
pathology and pathogenesis 1989:17:94-108

4.3.55 Cardiotoxicity of vasodilators and positive Dogterom P et al., Crit Rev Toxicol Dogterom P — - s Crit Rev Toxicol —
inotropic/vasodilating drugs in dogs: an overview 1992:22:203-241 1992:22:203-241

4. 3.56 Acute cardiomyopathy induced by the vasodilating Herman EH et al., Toxicol Appl Pharmacol Herman EH — — W Toxicol Appl Pharmacol —
antihypertensive agent minoxidil 1979:47:493-503 1979:47:493-503

4.3.57 The pharmacologic basis of the cardiovascular toxicity of |Mesfin GM et al., Toxicol Pathol 1995:23:498-|Mesfin GM — — s Toxicol Pathol —
minoxidil in the dog 506 1995:23:498-506

4.3.58 Fluid shear stress and the vascular endothelium: for Resnick N et al., Prog Biophys Mol Biol Resnick N — — s Prog Biophys Mol Biol —
better and for worse 2003:81:177-199 2003:81:177-199

4.3.59 Arterial medial necrosis and hemorrhage induced in rats |Yuhas EM et al., Am J Pathol 1985:119:83-91 |Yuhas EM — — s Am J Pathol —
by intravenous infusion of fenoldopam mesylate, a 1985:119:83-91
dopaminergic vasodilator

4.3.60 Arterial lesions induced by phosphodiesterase 111 (PDE Joseph EC, Toxicol Lett 2000:112-113:537-546 |Joseph EC — — st Toxicol Lett 2000:112— —
T11) inhibitors and DA, agonists 113:537-546

4.3.61 Molecular mechanism of cGMP-mediated smooth muscle Carvajal JA et al., J Cell Physiol Carvajal JA — — Vs J Cell Physiol —

relaxation 2000:184:409-420 2000:184:409-420

4.3.62 Intestinal inflammation and cancer Ullman TA et al., Gastroenterology Ullman TA — — S Gastroenterology —

2011:140:1807-1816 2011:140:1807-1816
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4.3.63 Murine models of colorectal cancer Uronis JM et al., Mamm Genome 2009:20:261- Uronis JM — — W Mamm Genome —
268 2009:20:261-268
4.3.64 Bacteria, inflammation, and colon cancer Yang L et al., World J Gastroenterol Yang L — — VA World J Gastroenterol —
2006:12:6741-6746 2006:12:6741-6746
4.3.65 Modulation of the intestinal microbiota alters colitis— |Uronis JM et al., PLoS One 2009:4:e6026 Uronis JM — — VA PLoS One 2009:4:e6026 —
associated colorectal cancer susceptibility
4.3.66 Animal models of colitis—associated carcinogenesis Kanneganti M et al., J Biomed Biotechnol Kanneganti M — — VA J Biomed Biotechnol —
2011:2011:342637 2011:2011:342637
4.3.67 Mouse models of colon cancer Taketo MM et al., Gastroenterology Taketo MM — — W Gastroenterology —
2009:136:780-798 2009:136:780-798
4.3.68 Soluble guanylate cyclase as an emerging therapeutic Stasch JP et al., Circulation 2011:123:2263- |Stasch JP — — st Circulation —
target in cardiopulmonary disease 2273 2011:123:2263-2273
4.3.69 Discovery of riociguat (BAY 63-2521): a potent, oral Mittendorf J et al., ChemMedChem 2009:4:853- |Mittendorf J — — A ChemMedChem 2009:4:853- —
stimulator of soluble guanylate cyclase for the treatment|[865 865
of pulmonary hypertension
4.3.70 Riociguat for the treatment of pulmonary hypertension Schermuly RT et al., Expert Opin Investig Schermuly RT — — HESL Expert Opin Investig —
Drugs 2011:20:567-576 Drugs 2011:20:567-576
4.3.71 Soluble guanylate cyclase stimulators in pulmonary Stasch JP et al., Handb Exp Pharmacol 2013:1-/Stasch JP — - o+ Handb Exp Pharmacol —
hypertension 63 2013:1-63
4.3.72 TLST-HEST cardiovascular safety subcommittee initiative: |Hanson LA et al., J Pharmacol Toxicol Hanson LA — - s J Pharmacol Toxicol —
evaluation of three non-clinical models of QT Methods 2006:54:116-129 Methods 2006:54:116-
prolongation 129
4.3.73 The QT Interval in the Dog ECG: Importance in Preclinical |Hanton G et al., Toxicology Methods Hanton G — — st Toxicology Methods —
Toxicology and Relationship to Heart Rate 2001:11:21-40 2001:11:21-40
4.3.74 Rate—correction technique for QT interval in long-term Miyazaki H et al., Exp Anim 2002:51:465-475 |Miyazaki H — — st Exp Anim 2002:51:465— —
telemetry ECG recording in beagle dogs 475
4.3.75 Correction of QT values to allow for increases in heart [Tattersall ML et al., J Pharmacol Toxicol Tattersall ML — — VA J Pharmacol Toxicol —
rate in conscious Beagle dogs in toxicology assessment Methods 2006:53:11-19 Methods 2006:53:11-19
4.3.76 Guidance for Industry: Safety Testing of Drug Metabolites|FDA, Guidance for Industry 2008:1-11 FDA — — st Guidance for Industry —
2008:1-11




112 FEH—RE-SEMIcEFN &N

Page: 1/ 14

CTDIRE &S

AE A (0001
) BHLNERE

24 kL

BHE

*ER

BEREEHR

IR IRIRET

BmE

#En

FHiH - SERN

5.3.1.1.1

L

Absolute bioavailability study to asses the pharmacokinetic profile of a
1 mg oral dose of riociguat (BAY 63-2521) in comparison of an intravenous
solution of riociguat (planned dose 1 mg) given over 60 minutes in a
randomized, non-blinded, nonplacebo— controlled, 2-way crossover design
in healthy male subjects (BAY 63-2521/011910)

PH-36361

Bayer HealthCare AG

M

W

E=a

5.3.1.1.2

AL

Single—center, non-randomized, non-placebo-controlled, non-blinded, cross-
over investigation of the pharmacokinetics of BAY 63-2521 after single
oral dose application of BAY 63-2521 either as conventional BAY 63-2521
oral solution or as topical release of BAY 63-2521 drug substance or drug
solution (both via the Enterion capsule) in healthy male subjects

PH-34359

Bayer HealthCare AG

st

TS

5.3.1.1.3

AL

Relative bioavailability study to investigate safety, tolerability and
pharmacokinetics of 0.5 mg and 2.5 mg IR-tablets BAY 63-2521 in
comparison to 2.5 mg solution of BAY 63-2521, and to investigate the food
effect of a high fat, high calorie meal on a 2.5 mg tablet BAY 63-2521 in
12 healthy male subjects in a randomized, open-label, four-fold crossover
design.

PH-34409

Bayer HealthCare AG

S

[IRSE ]

If|
I

L

Pivotal food effect study to investigate the effect of a high fat, high
calorie meal on the pharmacokinetics of riociguat (BAY 63-2521) given
orally as a 2.5 mg tablet in 24 healthy male subjects in a randomized,
open—label, two—fold crossover design

PH-36249

Bayer HealthCare AG

S

AFHRECRY

LM

PH-36249 Errata list

PH-36249_Errata_list

Bayer HealthCare AG

s

TS

TR

AL

Pivotal dose proportionality study to investigate the pharmacokinetics of
riociguat (BAY 63-2521) given in 5 different single oral tablet doses
(0.5, 1.0, 1.5, 2.0, and 2.5 mg) in 30 healthy male subjects in a
randomized, open-label, 5-fold crossover design

PH-36258

Bayer HealthCare AG

Ak

AL

Bioequivalence study of two tablet formulations of riociguat (BAY 63—
2521) 0.5 mg - Randomized, non-blind, two-way crossover study to
establish the bioequivalence between tablets intended to be marketed and
clinical samples used in Phase III studies in Japanese healthy adult male
subjects

A51270

[ |3

[l

ATRECRY

LR L

Bioequivalence study of two tablet formulations of riociguat (BAY 63—
2521) 1.0 mg - Randomized, non-blind, two-way crossover study to
establish the bioequivalence between tablets intended to be marketed and
clinical samples used in Phase III studies in Japanese healthy adult male
subjects

A51271

[ELS]

TS

LR L

Relative bioavailability and food effect study of two oral liquid
formulations in comparison to a 1 mg tablet of riociguat to
characterize its pharmacokinetic properties in healthy male

and female adult subjects in a randomized, open-label, 5-fold
crossover design

PH-36814

Bayer HealthCare AG

s

TS

R L

Relative bioavailability study to investigate safety, tolerability and
pharmacokinetics of 3 prototypes of a 2.5 mg MR-tablet BAY 63-2521 in
comparison to 2.5 mg solution of BAY 63-2521 in healthy male subjects in
a randomized, open-label, four-fold crossover design in part A and to
investigate the food effect of two selected prototypes in a four-fold
crossover design in part B.

PH-34631

Bayer HealthCare AG

S

[IRSE ]

If|
I
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5.3.1.2.6 WL Relative bioavailability study to investigate safety, tolerability, PH-35251 [T ] ] Bayer HealthCare AG  [¥fE4} P BHYR
pharmacokinetics, and food effect of a prototype of a 2.5 mg MR erosion
tablet of BAY 63-2521 in comparison to a 2.5 mg IR tablet of BAY
521 in healthy subjects in a randomized, open-label, three-fold
crossover design.
5.3.1.3.1 LR L BAY 63-2521: Investigation on cell permeability of BAY 63-2521 in Caco-2 |PH-36042 ] Bayer Pharma AG s Rk AP{ TR
cells with regard to BCS classification.
5.3.1.4.1 LR L Bioanalytical Methods and Validation for Clinical Studies PH-36889 r ] BayerPharma AG gk BT AP Al R
5.3.2.1.1 L L BAY 63-2521: Investigation of the Stability in Plasma, Binding to Plasma |PH-33817 I ] Bayer HealthCare AG |4k S # AP Al B
Proteins, Reversibility of Binding, and Erythrocyte/Plasma Partitioning
of [14C]BAY 63-2521 in Vitro. Study No.: B4-63-2521-55, B5-63-2521-57, B6
63-2521-58,
5.3.2.1.2 LR L BAY 60-4552: Stability in Plasma, Binding to Plasma Proteins, and PH-35330 I ] Bayer HealthCare AG  [MfESh thAwR APl R
Erythrocyte/Plasma Partitioning of [14CJBAY 60-4552 In Vitro. Study Nos.:
14890-1, 1 4889-9, I 4892-3.
5.3.2.1.3 WL BAY 63-2521 (Riociguat): PH-35485 [T ] ] Bayer HealthCare AG  [¥fE4} P APA TR
Extended Investigations on the Binding to Plasma Proteins and
Displacement Studies of [14CIBAY 63-2521 In Vitro in Human Plasma.
Study Nos. : I 4733-7, 1 4735-9, 1 4736-0, I 4737-1.
5.3.2.2.1 LR L Determination of the Inhibitory Potency of BAY 60-4552 Towards Human CYP |A49419 =] ] Bayer Pharma AG gk TS AP Al B
Isoforms In Vitro.
5.3.2.2.2 T L Effects of Drugs on the Biotransformation of BAY 63-2521 In Vitro. 450207 I ] Bayer Schering Pharma AG |Vi4F HARLE REAIPERE
5.3.2.2.3 ZEH L [14CIBAY 63-2521: In Vitro Metabolic Profiling and Species =] ] Bayer Pharma AG gk S APl R
Comparison in Liver Microsomes and Hepatocytes.
5.3.2.2.4 LR L Identification of Human CYP Isoforms Involved in the In Vitro Metabolism [A51309 ] Bayer Pharma AG s Rk AF{ TR
of BAY 63-2521
5.3.2.2.5 LR L Determination of the Inhibitory Potential of BAY 63-2521 Towards Human  [A56475 I ] Bayer Pharma AG s Rk AF{ TR
Sulfotransferases (SULTs)
5.3.2.2.6 LR L Determination of the Inhibitory Potential of BAY 60-4552 Towards Human  [A56806 =] ] Bayer Pharma AG s Py s APf TR
Sulfotransferases (SULTs)
5.3.2.2.7 LR L BAY 63-2521 (Riociguat): Determination of the Inhibitory PH-33080 =] ] Bayer Pharma AG Ak tEAwR APl R
Potency of BAY 63-2521 Towards Human CYP Isoforms
In Vitro.
[ Evaluation of the CYP Induction Potential of BAY 60-4552 in Cultured PH-35806 — ] Bayer Schering Pharma AG |Vi4% HERwEE REAIPERE
Human Hepatocytes.
5.3.2.2.9 LR L Evaluation of the CYP Induction Potential of BAY 63-2521 in Cultured PH-35817 =] ] Bayer Schering Pharma AG [ifE5h tEAwR APl R
Human Hepatocytes.
5.3.2.2.10 T L Determination of the Inhibitory Potential of BAY 60-4552 Towards Human  |PH-35951 I ] Bayer Schering Pharma AG |if4% AR REAIPERE
UDPglucuronosyl transferases (UGTs).
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5.3.2.2.11 LR L Determination of the Inhibitory Potential of BAY 63-2521 Towards Human  [PH-35972 ] Bayer Schering Pharma AG [ifE5h tEAwR APl R
UDPglucuronosyltransferases (UGTs).

LHEiL BAY 6: 1 PH-36003 I ] Bayer Schering Pharma AG [ifE4h S APl B

Identification of Human UDP-glucuronosyl-transferase (UGT) Isoforms
Involved in the In Vitro Metabolism of the Major Metabolite BAY 60-4552

5.3.2.3.1 IR L In vitro-studies to determine the substrate characteristics and R-8601 =] ] [ B TS AF{ TR
inhibitory potential of BAY 63-2521 towards OATL and OAT3 [ ]

5.3.2.3.2 IR L Report concerning the interaction of compounds KO, K02 and KO3 with the [R-8643 =] ] ] st Rk AFf TR
human organic cation transporters OCT1, 0CT2 and OCT3. ]

5.3.2.3.3 T L BAY 63-2521 (Riociguat): In Vitro Studies in HEKOATPIBI and HEK-OATPIB3  [A61912 ] ] Bayer Pharma AG [z HARLE AEAPERE
Cells to Evaluate the Substrate Characteristics and the Inhibitory
Potential

5.3.2.3.4 IR L BAY 21 (Riociguat): In Vitro Studies to Evaluate the Inhibitory 462552 =] ] Bayer Pharma AG s B AFf TR
Potential of Various Drugs on the Efflux of BAY 63-2521 in MDCKII-BCRP
Cells

5.3.2.3.5 AL BAY 63-2521: PH-36091 =] ] Bayer Schering Pharma AG [ifE5h tEAwR APl R
In vitro Studies in MDCKII-BCRP Cells to Evaluate the Substrate
Characteristics of BAY 63-2521 for Human BCRP

5.3.2.3.6 LR L BAY 63-2521: PH-36092 =] ] Bayer Schering Pharma AG, |5k TS AP B
In Vitro Studies in L-MDRL Cells to Evaluate the P-gp Substrate
Characteristics and the P-gp Inhibitory Potential.

5.3.2.3.7 WL BAY 60-4552: PH-36158 =] ] Bayer Schering Pharma AG [k P APAI O
In Vitro Studies in L-MDRI Cells to Evaluate the P-gp Substrate
Characteristics and the P-gp Inhibition Potential.

5.3.2.3.8 LR L BAY 63-2521: PH-36202 =] ] Bayer Schering Pharma AG [i#5h TS AP Al B
Determination of the Inhibitory Potential Towards Human BCRP using MDCKIL|
BCRP Cells

5. L L BAY 60-4552: PH-36267 =] ] Bayer Schering Pharma A {5+ BT AP Al B
In vitro Studies in MDCKII-BCRP Cells to Evaluate the Substrate
Characteristics and Inhibitory Potential of BAY 60-4552 towards Human
BCRP.

5.3.2.3.10 AL BAY 63-2521: PH-36340 =] ] Bayer Schering Pharma AG [ifE5h thAwR APl R
In vitro studies to evaluate the inhibitory potential of various drugs on
the efflux of BAY 63-2521 across L-MDRI cells

5.3.2.3.11 T L Investigation of associations between genetic and pharmacokinetic PH-35981 — ] Bayer HealthCare AG |5k HERwEE ZEGH
variability in healthy male volunteers treated with BAY 63-2521 using the
Affymetrix DMET technology

5.3.2.3.12 LR L BAY 63-2521 - Visualization of genotype data PH-36263 r ] Bayer HealthCare AG  [MfESh thAwR ZEER

5.3.3. 1.1 WL Randomized, single-blind, placebo-controlled, dose-escalation study in  [MRR-00304 ] ] [ ] E R APAI TR
healthy Japanese young male subjects to investigate the tolerability,
safety, pharmacokinetics and pharmacodynamic effects of BAY 63-2521
tablet after single oral doses of 0.5, 1.0 and 2.5 mg under the
condition
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5.3.3.1.2 LR L Multiple dose basic phase I dose escalation study, a randomized, single- [A43125 I ] ] [ES] tEAwR APl R

blind, placebo-controlled, dose-escalation study in healthy Japanese male
subjects to investigate the tolerability, safety, pharmacokinetics and
pharmacodynamic effects of BAY 63-2521 tablet after multiple oral doses
of 1.0, 1.5 and 2.5 mg TID over 7 days

5.3.3.1.3 LR L Single dose, basic phase I dose escalation study in a randomized, single-[PH-34400 =] ] Bayer HealthCare AG  [MfESh FEAw ZEER

blind, placebo-controlled, group-comparison design to investigate safety
and tolerability of BAY 63-2521 and its pharmacokinetics after oral
dosing in 8 healthy male subjects per dose step.

5.3.3.1.4 LR L Multiple dose basic phase I dose escalation study, placebo-controlled, 2 [PH-34881 I ] Bayer HealthCare AG  [MfESh thAwR 25k
fold crossover, randomized, single-blind, to investigate safety,
tolerability and pharmacokinetics of BAY 63-2521 after oral dosing of 0.5
mg, 1.0 mg , 1.5 mg or 2.5 mg TID IR-tablets over 10 days in 12 healthy
male subjects per dose step

5.3.3.1.5 WL Basic phase I dose escalation study in healthy Chinese male subjects to [A57942 ] ] Bayer HealthCare AG  [ifE4} P 2 5P
investigate the safety and pharmacokinetics effects of riociguat (BAY 63-
2521) after a single and multiple oral doses of 1.0 mg and 2.0 mg tablets
tid over 7 days in a randomized, double-blind, placebo-controlled, group
comparison design

If|
I

5.3.3.1.6 EHL Single-center, open-label, non-randomized, non-placebo-controlled study |PH-35429 — I Bayer lealthCare AG  |WiEdF P
to investigate the absorption, distribution, metabolism, excretion, mass
balance, safety, tolerability, and pharmacokinetics after a single oral
solution dose of 1 mg [14C] BAY 63-2521 in healthy, male subjects

AP 2R

If|
I

5.3.3. 1.7 ERARL [14CIBAY 63-2521: Biotransformation in Man. PH-35338 =] I &8 [IRSE ]

o

Guanylate Cyclase Stimulator, BAY 63-2521, Tablet Formulation

I
.3.3.3.1 BRI L The Effects of Age and Gender on the Pharmacokinetics of the soluble PH-35666 " 1 Bayer HealthCare AG  |{EAF TP &
I

5.3.3.3.2 BERL Investigation of pharmacokinetics, safety, and tolerability of BAY 63- PH-36285 ]
2521 in male and female subjects with renal impairment and in age— and
weight-matched healthy subjects following a single oral dose of 1 mg BAY
63-2521 in a single—center, non-randomized, non-controlled, non-blinded,
observational study with group stratification

Bayer HealthCare AG iz FEPH

5.3.3.3.3 LR L Investigation of pharmacokinetics, safety, and tolerability of BAY 63—  [PH-36745 =] ] Bayer HealthCare AG  [MfEfh tEAwR 25k
2521 in male and female subjects with renal impairment and in age- and
weight-matched healthy subjects following a single oral dose of 1 mg BAY
63-2521 in a single-center, non-randomized, non-controlled, non-blinded,
observational study with group stratification
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5.3.3.3.4

R L

Investigation of pharmacokinetics, safety, and tolerability of BAY 63—
2521 in male and female subjects with hepatic impairment (classified as
Child Pugh A or B) and in age— and weight-matched healthy subjects
following a single oral dose of 1 mg BAY 63-2521 in a single-center, non—
randomized, non-controlled, non-blinded, observational study with group
stratification

PH-36317

Bayer HealthCare AG

S

=g

W

5.3.3.3.5

IR L

Investigation of pharmacokinetics, safety, and tolerability of BAY 63-
2521 in male and female subjects with hepatic impairment (classified as
Child Pugh A or B) and in age— and weight-matched healthy subjects
following a single oral dose of 1 mg BAY 63-2521 in a single-center, non—
randomized, non-controlled, non-blinded, observational study with group
stratification

PH-36744

Bayer HealthCare AG

st

TS

BB

5.3.3.3.6

LR L

BAY 63-2521:
Influence of Ethnicity on pharmacokinetics in Caucasian and Japanese
Phase I studies No. 11258, 11259, 11260, 12639 and 12640

A45592

Bayer Yakuhin, Ltd.

[EL]

S

L

Integrated analysis of BAY 63-2521 / 11915 and
BAY 63-2521 / 15000

PH-36803

Sk

R L

Integrated analysis of BAY 63-2521 / 11916 and
BAY 63-2521 / 15001

PH-36804

Sk

i
A
4
el

R L

Interaction study to investigate the pH-dependency on the absorption of
BAY 63-2521 given as a 2.5 mg IR-tablet single dose without and with a 4
day pre- and co-treatment of omeprazole 40 mg 0D in a twofold crossover,
randomised open label design in 12 healthy subjects.

PH-35196

Bayer HealthCare AG

Sk

O
o
%
z

R L

Randomized, non-blinded, non-placebo-controlled, 2 fold crossover study
to investigate the influence of co-administration of 10 mL Maalox on the
safety, tolerability, and pharmacokinetics of BAY 63-2521 given as a
single oral 2.5-mg IR tablet dose in healthy subjects

PH-35362

Bayer HealthCare AG

Sk

L

Sequential, non-blinded, non-placebo-controlled, study to investigate the
influence of multiple doses of 400 mg ketoconazole once-daily on the
safety, tolerability, pharmacodynamics, and pharmacokinetics of a single
oral dose of 0.5 mg BAY 63-2521 in comparison to a single oral dose of
0.5 mg BAY 63-2521 alone in healthy male subjects.

PH-35000

Bayer HealthCare AG

S

5.3.3.4.4

R L

Clarithromycin interaction study to investigate the influence of multiple
doses of 500 mg clarithromycin bid on the pharmacodynamics and
pharmacokinetics as well as safety and tolerability of a single dose of 1
mg BAY 63-2521 in comparison to a single dose of 1 mg BAY 63-2521 alone
in healthy male subjects in a randomized, non-blinded, non-placebo—
controlled, twofold cross-over design

PH-36280

Bayer HealthCare AG

S

5.3.3.4.5

IR L

Open label study to investigate the influence of multiple doses of
riociguat on pharmacokinetics, safety, and tolerability of a single oral
dose of midazolam in healthy male subjects stratified in smokers and non—
smokers.

PH-36597

Bayer HealthCare AG

s

TS

BB
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5.3.3.4.6 LR L Randomized, double-blind, placebo-controlled, 2-fold cross-over study to |PH-35468 ] Bayer HealthCare AG  [MfESh tEAwR ZEER
investigate the effects of BAY 63-2521, administered as 2.5 mg IR-tablets
tid over 10 days, on the safety, tolerability, pharmacodynamics and
pharmacokinetics of Coumadine® in healthy subjects
5.3.3.4.7 T L Aspirin interaction study to investigate the influence of multiple doses |PH-36360 ] Bayer lealthCare AG |4} HREEE BEGR
of 500 mg Aspirin on bleeding time, platelet aggregation,
pharmacodynamics, and pharmacokinetics as well as safety and tolerability
of a single dose of 2.5 mg riociguat (BAY 63-2521) in comparison to a
single dose of 2.5 mg riociguat (BAY 63-2521) alone or single treatment
with Aspirin in healthy male subjects in a randomized, non-blinded, non-
placebo-controlled, threefold cross-over design
5.3.3.4.8 T L Evaluation of the blood-pressure-lovering effect of sublingual PH-36542 ] Bayer HealthCare AG |5k HREEE SEGF
nitroglycerin in combination with riociguat in a randomized, placebo-
controlled, cross-over study design in healthy male subjects stratified
in smokers and non-smokers
5.3.3.4.9 LR L Interaction study to investigate safety, tolerability, pharmacokinetics |[PH-36136 ] Bayer HealthCare AG  [MfESh FEAw ZEER
and the impact on pulmonary and systemic hemodynamics of single doses of
0.5 and 1 mg of BAY 63-2521 in patients with PAH and stable treatment of
sildenafil 20 mg tid in a non-randomized, non-blinded design.
5.3.3.5.1 EH L Exploratory pharmacokinetic / Pharmacodynamic analysis of riociguat (BAY |PH-36856 ] Bayer HealthCare AG |5k HREEE BEGR
63-2521) in patients with pulmonary hypertension (PH), based on the
multicenter, non-randomized, non-blinded, noncontrolled study #12166 (to
investigate the impact of multiple doses of riociguat on safety,
tolerability, pharmacokinetics, and pharmacodynamics in patients with
pulmonary hypertension in a 12-week 3 times a day individual dose
titration scheme) including data from extension phase
5.3.3.5.2 T L Title: PH-35222 ] Bayer HealthCare AG |5k HREEE SEGF
Exploratory population pharmacokinetic / pharmacodynamic analysis of BAY
63-2521 in a multiple-dose escalation study, placebo-controlled, two-fold
crossover, randomized, single-blind, to investigate safety, tolerability
and pharmacokinetics of BAY 63-2521 after oral dosing of 0.5 mg, 1.0 mg
1.5 mg TID, 2.5 mg BID or 2.5 mg TID IR tablets over 10 days in 12
healthy male subjects per dose
5.3.3.5.3 ZEH AL Exploratory population pharmacokinetic / pharmacodynamic analysis of BAY |PH-36006 . Bayer HealthCare AG  |MESh ERBEE
63-2521 in patients with pulmonary hypertension (PH), based on the proof-
of-concept study number 11874 (to investigate safety, tolerability,
pharmacokinetics and the impact on pulmonary- and systemic-hemodynamics
and gas exchange of a single-dose of BAY 63-2521 solution in patients
with pulmonary hypertension in an non-randomized, non-blinded, dose
escalation design), and on the multicenter, non-randomized, non-blinded,
non-controlled study number 12166 (to investigate the impact of multiple
doses of BAY 63-2521 on safety, tolerability, pharmacokinetics, and
pharmacodynamics in patients with pulmonary hypertension in a 12 week 3
times a day individual dose titration scheme)
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5.3.3.5.4 LR L Exploratory population pharmacokinetic / pharmacodynamic analysis of BAY [PH-36427 =] ] Bayer HealthCare AG  [MfESh tEAwR ZEER
63-2521, an oral sGC stimulator, on data from Phase I trials BAY 63-
2521/11915 (Influence of Renal Impairment) and BAY 63-2521/11916
(Influence of Hepatic Impairment) with specific emphasis on the impact of
creatinine clearance and Child-Pugh classification - a pilot
investigation
5.3.3.5.5 T L Exploratory population pharmacokinetic analysis of the pharmacokinetics |PH-36403 =] ] Bayer Pharma AG [ HRwEE BEUR
of BAY 63-2521 and its metabolite BAY 60-4552 in pediatric patients with
pulmonary arterial hypertension (PAH) or persistent pulmonary
hypertension of the newborn (PPHN) using physiology-based pharmacokinetic
(PBPK) modeling.
5.3.3.5.6 T L Evaluation of sparse sampling designs for a clinical study of Riociguat |PH-36458 I ] Bayer llealthCare AG |4} HEREEE BEG

(BAY 63-2521) in pediatric subjects using Clinical Trial Simulation

5.3.3.5.7 EEEL Eploratory population pharmacokinetic analysis of riociguat (BAY 63 PH-36852 ] ] Bayer HealthCare AG  |TiAF L 0
2521), and oral sGC stimulator, on data from Phase I trials #15000 (and
#11915) (influence of renal impairment) and #15001 (and #11916)
(influence of hepatic impairment) with specific emphasis on the impact of
creatinine clearance and Child-Pugh classification

i

&

5.3.3.5.8 B L Exploratory population pharmacokinetic / pharmacodynamic analysis of PH-36960 [~ ] ] Bayer HealthCare AG  |{EAF L
riociguat (BAY 63-2521) in patients with pulmonary hypertension (PH),
based on the multicenter, non-randomized, non-blinded phase 111 studies
12034, 12935, 11348 and 11349 which investigate the impact of multiple
doses of BAY 63-2521 on safety, tolerability, pharmacokinetics, and
pharmacodynamics in patients with pulmonary hypertension

i

5.3.3.5.9 BERL Exploratory population pharmacokinetic analysis of the influence of PH-36401 | ]
CYPIAL induction by tobacco smoke on the pharmacokinetics of BAY 63-2521
and its metabolite BAY 60-4552 in human adults using physiology-based
pharmacokinetic (PBPK) modeling.

Bayer Schering Pharma AG [fE5h FEPH

tablets TID over 14 days, on bone metabolism in a randomized, placebo—
controlled, double-blind, 2-fold cross-over design in healthy male
subjects

]
5.3.4.1.1 AL Investigation of the effect of riociguat, administered as 2.5 mg IR- PH-36405 =] ] Bayer HealthCare AG s L SHEF
I

5.3.4.1.2 EEL A randomized, double-blind, 2-way crossover, placebo-controlled study to [A50851 | ]
investigate the influence of a single-dose of moxifloxacin on the QTc
interval in healthy male and female subjects for positive control
validation in selected centers of the PATENT-1 trial

Bayer HealthCare AG s Py s

i e

5.3.4.2.1 EH L Proof of concept study to investigate safety, tolerability, PH-34730 e ] Bayer lealthCare AG |4} HREEE B
pharmacokinetics and the impact on pulmonary- and systemic— hemodynamics
and gas exchange of a single-dose of BAY 63-2521 solution in patients
with pulmonary hypertension in a non-randomized, non-blinded, dose
escalation design.

5.3.4.2.2 LR L Proof of concept study to investigate safety, tolerability, PH-36363 =] ] Bayer HealthCare AG  [MfESh thAwR 25k
pharmacokinetics and the impact on pulmonary and systemic hemodynamics,
gas exchange and lung function parameters of a single-dose of BAY 63-2521
IR-tablet in patients with COPD associated pulmonary hypertension in an
non-randonized, non-blinded design
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5.3.4.2.3 LR L A multi-center, non-randomized, non-blinded, non-controlled study to A55138 =] ] Bayer HealthCare AG  [MfESh tEAwR ZEER
investigate the impact of multiple doses of BAY 63-2521 on safety,
tolerability, pharmacokinetics, and pharmacodynamics in patients with
interstitial lung disease associated pulmonary hypertension
5.3.5. 1.1 EH L Randomized, double-blind, placebo-controlled, multicentre, multi-national |A62508 I ] Bayer HealthCare AG  [EWK UGS [HEARELE &
study to evaluate the efficacy and safety of oral BAY 63-2521 (1 mg, 1.5
mg, 2 mg, or 2.5 mg tid) in patients with chronic thromboembolic
pulmonary hypertension (CTEPH)
5.3.5.1.2 [ Long-term extension, multi-centre, multi-national study to evaluate the |A62509 I ] Bayer HealthCare AG  [EWK UGS [HEAHELEE
safety and tolerability of oral BAY 63 2521 (1 mg, 1.5 mg, 2 mg, or 2.5 [ ]
mg tid) in patients with Chronic Thromboembolic Pulmonary Hypertension
(CTEPH) .
5.3.5.1.3 IR L 11348 Analysis for Japan 11348_Japan - - Bayer HealthCare AG ERS N R AP Al R
5.3.5.1.4 L L 11349 Analysis for Japan 11349_Japan - - Bayer HealthCare AG ERS N R AP Al B
5.3.5.1.5 ZEH 72 L (0001 [11349_CSR_section 14 at 1 year A62509_1yr - ] Bayer HealthCare AG  [EWK UGS  [HEARELE &
HRFLZ T LB N) [ ]
5.3.5.1.6 ZEH 72 L (0001 (11349 Analysis for Japan at 1 year 11349_Japan_lyr - - Bayer HealthCare AG  [EWK UGS [HEAHELEE
HRFLZHTBLEN)
5.3.5.1.7 ZEg72 L (0001 (11348 Errata list 11348 _Errata list - - Bayer HealthCare AG ERS N R AP Al B
HRFLZHTBLEN)
5.3.5.2.1 T L A multicenter, non-randomized, non-blinded, non-controlled study to PH-35772 I ] Bayer lealthCare AG |4} HRaEE
investigate the impact of multiple doses of BAY 63-2521 on safety,
tolerability, pharmacokinetics, and pharmacodynamics in patients with
pulmonary hypertension in a 12-week 3 times a day individual dose
titration scheme.
5.3.5.2.2 LR L A multicenter, non-randomized, non-blinded, non-controlled study to A61224 Ne S ] Bayer HealthCare AG  [MfESh thAwR APl R
investigate the impact of multiple doses of BAY 63 2521 on safety, [ ]
tolerability, pharmacokinetics, and pharmacodynamics in patients with
pulmonary hypertension in a 12 week 3 times a day individual dose
titration scheme - 4.5-year follow-up report
5.3.5.2.3 LR L 12166 Main phase_Analysis for Japan 12166_Japan-M - - Bayer HealthCare AG |4k BT AP Al B
5.3.5.2.4 LR L 12166 Extension phase Analysis for Japan 12166_Japan-E - - Bayer HealthCare AG  [MfESh thAwR APl R
5.3 LR L Integrated analysis for efficacy PH-37088 I ] Bayer HealthCare AG  [[EM K ONESN  [thivid & APl R
5.3.5.3.2 WL Integrated analysis for safety PH-37089 I 1 Bayer HealthCare AG  [EIWRONES  [HEPv# & APAI TR
[_]
5.3 L L Integrated analysis of safety of studies with reociguat (BAY 63-2521) in |[PH-36968 =] ] Bayer HealthCare AG  [[EMKONESL  [thivid & APl B
volunteers (healthy and special populations)
5.3.5.3.4 AL Integrated analysis for Japan TA_Japan - - Bayer HealthCare AG ENR MRS  [thA & APl R
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5.3.5.3.5 LR L Integrated analysis of pharmacokinetics of studies with riociguat (BAY 63-PH-36936 =] ] Bayer HealthCare AG  [MfESh thAwR ZEER
2521) in volunteers (healthy and special populations)
5.3.5.3.6 T L Supplemental statistical analyses to phase I studies with riociguat (BAY |PH-36988 ] Bayer lealthCare AG |4} HEREEE B
63-2521)
5.3.5.5.7 T L Additional Safety Analyses of BAY 63-2521 for the Risk Management Plan  |PH-37087 e ] Bayer lealthCare AG |4} AR FEAPERE
and Integrated Summary of Safety
5.3.5.3.8 EHL Additional Integrated analysis for safety (fractures in Pool 1) TA_add - - Bayer HealthCare AG  [EIWKONEA  |HLi#E & APl R
5.3.5.5.9 ZE0i72 L (0001 [Additional Integrated analysis at 1 year TA_Lyr - - Bayer HealthCare AG  [EMKUMES  [HEAELE &
HFLZ LB
5.3.5.3.10 Z 72 L (0001 [Integrated analysis for Japan at 1 year TA_Japan_lyr - - Bayer HealthCare AG ERROVESS | FEA S APl R
IRF L T LB M)
5.3.5.4.1 ZEH L Randomized, double-blind, placebo-controlled, multi-centre, multi- A62510 =] [ ] Bayer HealthCare AG  [[EM K ONESN  [thivid# AP Al R
national study to evaluate the efficacy and safety of oral BAY 63 2521 (1
mg, 1.5 mg, 2 mg or 2.5 mg tid) in patients with symptomatic pulmonary
arterial hypertension (PAH)
5.3.5.4.2 [ Long-term extension, multi-centre, multi-national study to evaluate the |A62511 I ] Bayer HealthCare AG  [EWK UGS [HEAHELE &
safety and tolerability of oral BAY 63 2521 (1 mg, 1.5 mg, 2 mg, or 2.5 ]
mg tid) in patients with symptomatic pulmonary arterial hypertension
(PAH)
5.3.5.4.3 LR L An interaction study to evaluate changes in blood pressure following 1, [A57218 =] ] Bayer HealthCare AG  [MfESh thAwR ZEER
1.5, 2, and 2.5 mg riociguat tid (dose titration) compared to placebo [ ]
treatment on the background of stable sildenafil pretreatment in subjects
with symptomatic pulmonary arterial hypertension
5.3.5.4.4 TR L Randomized, double blind, placebo controlled, parallel group, multi 62512 I ] Bayer HealthCare AG  [EWKUMES  [HEAELE & BBV
center study to evaluate the hemodynamic effects of Riociguat (BAY 63 ]
2521) as well as safety and kinetics in patients with pulmonary
hypertension associated with left ventricular systolic dysfunction
5.3.5.4.5 EEARL 12934 Analysis for Japan 12934_Japan - - Bayer HealthCare AG ERROVESS | FEAS APl R
5.3.5.4.6 BERL 12935 Analysis for Japan 12935_Japan - - Bayer HealthCare AG EN RO |FEPRE E ATl
5.3.5.4.7 R 15096 Main phase Analysis for Japan 15096_Japan- - - Bayer HealthCare AG  [MfESh tEAw ZEER
5.3.5.4.8 AL 14308 Analysis for Japan 14308_Japan - - Bayer HealthCare AG ERROVESS | FEAS ZERR
5.3.5.4.9 LR L Exploratory population pharmacokinetic/pharmacodynamic analysis of the  [PH-36428 ] ] Bayer HealthCare AG  [MfESh tEAw ZEER
proof of concept study BAY 63-2521/12915 to investigate safety,
tolerability, pharmacokinetics and the impact on pulmonary and systemic
hemodynamics, gas exchange and lung function parameters of a single-dose
of BAY 63-2521 IR-tablet in patients with COPD associated pulmonary
hypertension in an non-randomized, non-blinded design
5.3.5.4.10 LR L Exploratory population pharmacokinetic / pharmacodynamic analysis of BAY [PH-36704 =] ] Bayer HealthCare AG  [MfESh tEAw ZEER

63-2521 in patients with interstitial lung disease associated pulmonary
hypertension (ILD-PH), based on trial #12916
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5.3.5.4. 11 ZH AL 15096 Extension phase_Analysis for Japan 15096_Japan—F - - Bayer HealthCare AG  |ifE4F R BB
5.3.5.4.12 25§72 L (0001 [12935_CSR_section 14 at 1 year A62511_lyr - ] Bayer HealthCare AG |4k S # ik
HRF LT LB ) [ ]
5.3.5.4.13 7572 L (000112935 Analysis for Japan at 1 year 12935_Japan_lyr - - Bayer HealthCare AG s R A 2R
IR BT HLE D)
5.3.7.1 EEL PR TE DARBL & 72 o T BB 223 K OV B 20 A E O WGiE s BR O JE ] — i ¢ JHERGE DRI & 72 o o T B0 5BR (- - - - - AR
B O L Z A2 A O IR R IR 0D i 5]
i
5.3.7.2 EEL Ffs S 7= T ST OBRRRBIC BV TAER MBS S hEd o — % FEfi S ARTOERRRBRIZB |- - - - - AR
TRIERNBZE S NIERl O—TE%
5.3.7.3 L Fffi SH =T N TOBKRBICE W TEEAREEFRBBE SR O —RBE [ Sn T < TORKRBRIZB D (- - - - - A 2R
THEE LA EFRNBER S NIER
(25 =3
5.3.7.4 EEL Fffi Sz T X TOBRRRBIC SO TERRMREMRE LB ABR S NIERO — [EliSh T RTORKRBRIZE N (- - - - - AR
Tk TR RA NS W AR B BB ST
SEGI O —FEH
5.3.7.5 R Fehti ST R TOBKRRBIC SV THR S BRI OZ#) 2 BYIoR L T RTORKRRBRICB D |- - - - - A 2R
7= R R (B D 25 W) A T
5.4.1 WL Updated Clinical Classification of Pulmonary Hypertension Simonneau G et.al., ] Am Coll Simonneau G - - st 1 Am Coll Cardiol 2009:54:543-|&E vkt
Cardiol 2009:54:543-54 54
5.4.2 EEL il i EAE IR~ = = 7 V—IRIG & B R 3ROl O 16 R £ GRS & . it i FEAE 22 G - - [l Jili B MU ESE SR~ = = 7L, FEIL (B 5
N—IRiGE AR TR OMBEEE H2012:2-5
20124ELATHR) « MITTAS 2012:2-5
5.4.3 BRI L i B LA T T A K5 A > (20064 THR) - - G Wi AR T A K51 > (20 |2 B &
126FIETHD 2013:1-13 (on
line)
5.4.4 WL Chronic thromboembolic pulmonary hypertension Fedullo PF et al., N Engl J Med |Fedullo PF - - [ N Engl J Med 2001:345(20) : 1465| &% %kt
2001:345(20) : 1465-1472 1472
5.4.5 LERL Incidence of chronic thromboembolic pulmonary hypertension after Pengo V et al., N Engl J Med Pengo V = - AT N Engl J Med 2004:350(22) : 22572 Z &kt
pulmonary embolism 2004350 (22) 1 2257-2264 2264
5.4.6 IR L AFUNT I D B fARIE O e AR B (1A B Bl el 250 0) EE 1988:2 | SHEFHEE - - [l Hlfg%£3k  1988:26:448-456 (25 H K
5.4.7 LWL Increasing mortality from pulmonary embolism in Japan Sakuma M et al., Circ J Sakuma M - - B Cire J 2002:66(12) :1144-1149 | B E ¢ F
2002:66 (12) : 1144-1149
5.4.8 EEL RERESBIRIRATZE G2 - BT v & — FrE S BRI/ YR - T | R IEI e g - R - - [l http://www. nanbyou. or. jp/entry |55 ¥kl
*#—_ http://www. nanbyou. or. jp [ % — /192
/entry/192
5.4.9 LERL Chronic thromboembolic pulmonary hypertension (CTEPH): results from an  |Pepke—Zaba J et al., Circulation |Pepke~Zaba J - - [ Circulation 2011:124(18):1973- | B B &kt

international prospective registry

2011:124(18) :1973-1981

1981
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5.4.10 LEEi L Pulmonary vascular lesions occurring in patients with chronic major Moser KM et al., Chest Moser KM - - [T Chest 1993:103(3) :685-692 BEER
vessel thromboembolic pulmonary hypertension 19931103 (3) :685-692
5.4.11 WL Pulmonary microvascular disease in chronic thromboembolic pulmonary Galie N et al., Proc Am Thorac |Galie N - - [ Proc Am Thorac Soc BEGR
hypertension Soc 2006:3(7) :571-576 2006:3(7) :571-576
5.4.12 BERL Controversies, uncertainties and future research on the treatment of Peacock A et al., Proc Am Thorac |Peacock A - - iz Proc Am Thorac Soc ZEEE
chronic thromboembolic pulmonary hypertension Soc 2006:3(7) :608-614 2006:3(7) :608-614
5.4.13 EEARL Bosentan for treatment of inoperable chronic thromboembolic pulmonary Jais X et al., J Am Coll Cardiol |Jais X = - [ T An Coll Cardi L EER
hypertension: BENEFiT (Bosentan Effects in iNopErable Forms of 2008152 (25) :2127-2134 2008:52(25) :21
chronlcThromboembolic pulmonary hypertension), a randomized, placebo
controlled trial
5.4. 14 EEi L Long term follow-up of patients with pulmonary thromboembolism. Late Riedel M et al., Chest Riedel M = - AT Chest 1982:81(2):151-158 SEER
prognosis and evolution of hemodynamic and respiratory data 1982:81(2) 1151-158
5.4.15 EEi L Predictors of Outcome in Chronic Thromboembolic Pulmonary Hypertension  |Bonderman D et al., Circulation |Bonderman D = - AT Circulation 2007:115(16) :2153- | & B &kt
2007:115(16) :2153-2158 2158
5.4.16 EH 7L Improved outcomes in medically and surgically treated chronic Condliffe R et al., Am J Respir [Condliffe R - - [ An J Respir Crit Care Med 2008 |Z%& %kt
thromboembolic pulmonary hypertension Crit Care Med 2008:177(10):1122- $177(10) 1 1122-1127
1127
5.4.17 EEL A TEARIE OO Bl AT B & TS B D M PEEXS, HIWRREE 1997:35: [P ESC - - ]3] Hfgfisit  1997:35:589-595 BBV
589-595
5.4.18 EEL Chronic thromboembolic pulmonary hypertension: A review of current Haythe J., Prog Cardiovasc Dis [Haythe J - - sk Prog Cardiovasc Dis BB
practice 2012:55(2) 1134-143 2012:55(2) 134-143
5.4.19 LWL Pulmonary endarterectomy: experience and lessons learned in 1,500 cases |Jamieson SW et al., Ann Thorac |Jamieson SW - E st Ann Thorac Surg BEGHR
Surg 2003:76(5) : 1457-1464 2003:76 (5) : 14571464
5.4.20 EHERL i AR FEARE JS & ORI R IR (MR AE D BT « 109 - FRHICET 241 KT4 TER=6, OARBRBEREOS - - =P Jifi AR TERRIE 35 K ORISR AR 2
[RIFEBE - fiti i A2 ZERE 35 & SEDBW - R - TS5
R MR AE OB « 30 - T A K74 2009:1-68
FHAARTA 2 2009:1-68
5.4.21 WL Survival after pulmonary thromboendarterectomy: effect of residual Freed DH et al., J Thorac Freed DH - E HEAN ] Thorac Cardiovasc Surg SE U
pulmonary hypertension Cardiovasc Surg 2011:141(2) :383- 2011:141(2) :383-387
387
5.4.22 LR L Cellular and molecular mechanisms of pulmonary vascular remodeling Stenmark KR et al., Annu Rev Stenmark KR - - s Annu Rev Physiol 1997:59:89- [Z&¥ik}
Physiol 1997:59:89-144 144
5.4.23 WL Long-term Use of Sildenafil in Inoperable Chronic Thromboembolic Suntharalingam J et al., Chest |Suntharalingam ] - - [ Chest 2008:134(2) :229-236 SE U
Pulmonary Hypertensions 2008134 (2) :229-236
5.4.24 EEi L End points and clinical trial design in pulmonary arterial hypertension |McLaughlin VV et al., J Am Coll |McLaughlin WV = - AT T Am Coll Cardiol 2009:54(1 |Z B &k

Cardiol 2009:54(1 Suppl) :S97-107

Suppl) :S97-107
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5.4.25 EERL European Medicines Agency, Committee for Medicinal Products for Human Use |EMA, CHMP, Guideline on the European Medicines Agency - - WSk European Medicines Agency. ZEE R}
(CHMP), Guideline on the Clinical Investigations of Medicinal Products Clinical Investigations of 2009
for the treatment of Pulmonary Arterial Hypertension Medicinal Products for the
(EMEA/CHMP/EWP/356954/2008) treatment of Pulmonary Arterial
Hypertension
(EMEA/CHMP/EWP/356954/2008) :
2009
5.4.26 EHERL Clinical correlates and prognostic significance of six-minute walk test |Miyamoto S et al., Am ] Respir Miyamoto S - - S Am J Respir Crit Care Med
in patients with primary pulmonary hypertension. Comparison with Crit Care Med 2000:161(2 Pt 2000:161(2 Pt 1) :487-492
cardiopulmonary exercise testing 1) 1487-492
5.4.27 EERL Predicting survival in pulmonary arterial hypertension: insights from the |Benza RL et al., Circulation. Benza RL - - S Circulation. 2010:122(2):164-
Registry to Evaluate Early and Long-Term Pulmonary Arterial Hypertension |2010:122(2):164-172 172
Disease Management (REVEAL)
5.4.28 EHEARL Pulmonary arterial hypertension in France: results from a national Humbert M et al., Am J Respir Humbert M - - S Am J Respir Crit Care Med
registry Crit Care Med 2006:173(9) 11023~ 2006:173(9) :1023-1030
1030
5.4.29 EERL Predictors of mortality in inoperable chronic thromboembolic pulmonary Saouti N et al., Respir Med Saouti N - - S Respir Med 2009:103(7) : 1013~
hypertension 2009:103(7) :1013-1019 1019
5.4.30 EERL Six-minute walk distance as parameter of functional outcome after Reesink HJ et al., J Thorac Reesink HJ - - WS J Thorac Cardiovasc Surg BEGE
pulmonary endarterectomy for chronic thromboembolic pulmonary Cardiovasc Surg 2007:133(2) :510~ 2007:133(2) :510-516
hypertension 516
5.4.31 EHRL Worsening Renal Function and Prognosis in Pulmonary Hypertension Patients |Mielniczuk LM et al, Congest Mielniczuk LM - - S Congest Heart Fail
Hospitalized for Right Heart Failure Heart Fail 2012:18(3):151-157 2012:18(3) :151-157
5.4.32 EHEL Impaired elimination of propranolol due to right heart failure: Drug Ng CY et al, Drug Metab Dispos Ng CY - - WS Drug Metab Dispos BEGE
clearance in the isolated liver and its relationship to intrinsic 2000:28(10) :1217-1221 2000:28(10) :1217-1221
metabolic capacity
5.4.33 EHERL Right Heart Failure Impairs Hepatic Elimination of p-Nitrophenol without |Ng CY et al, J Pharmacol Exp Ng CY - - iz J Pharmacol Exp Ther
Inducing Changes in Content or Latency of Hepatic UDP- Ther 2000:295 (2) :830-835 2000:295(2) :830-835
Glucuronosyltransferases
5.4.34 LWL Clinical Pharmacokinetics in Heart Failure. An updated review Shammas FV et al, Clin Shammas FV - - [ Clin Pharmacokint DE R
Pharmacokint 1988:15(2) :94-113 1988:15(2) :94-113
5.4.35 EHRL Drug Pharmacokinetics in Cardiac and Hepatic Disease Williams RL et al, Annu Rev Williams RL - - S Annu Rev Pharmacol Toxicol
Pharmacol Toxicol 1980:20:389- 1980:20:389-413
413
5.4.36 EERL European Medicines Agency, Committee for Medicinal Products for Human Use |EMA, CHMP, Guideline on the European Medicines Agency - - iz European Medicines Agency : ZEE K
(CHMP), Guideline on the Investigation of Drug Interactions (Draft) Investigation of Drug April 2010
(CPMP/EWP/560/95/Rev. 1 - Corr.) Interactions (Draft)
(CPMP/EWP/560/95/Rev. 1 — Corr.)
2010
5.4.37 EE L U.S. Department of Health and Human Services, Food and Drug FDA, CDER. Guidance for U.S. Department of Health and - - WHES+ U.S. Department of Health and |Z& ¥k}

Administration, Center for Drug Evaluation and Research (CDER). Guidance
for Industry: Drug Interaction Studies — Study Design, Data Analysis,
Implications for Dosing, and Labeling Recommendations (Draft Guidance)

Industry: Drug Interaction
Studies - Study Design, Data
Analysis, Implications for
Dosing, and Labeling
Recommendations (Draft Guidance)
2012

Human Services, Food and Drug
Administration, Center for
Drug Evaluation and Research
(CDER)

Human Services, Food and Drug
Administration, Center for
Drug Evaluation and Research
(CDER) : February 2012
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5.4.38 EE L Safety of Maximal Cardiopulmonary Exercise Testing in Pediatric Patients |Smith G et al, Chest Smith G - - [T Chest 2009:135(5):1209-1214  |& 5%k
with Pulmonary Hypertension 2009:135(5) :1209-1214
5.4.39 WL Immediate Fall of Bone Formation and Transient Increase of Bone Dovio A et al, J Clin Endocrinol [Dovio A - - [ 1 Clin Endocrinol Metab 2004 |&Z Wk
Resorption in the Course of High-Dose, Short-Term Glucocorticoid Therapy [Metab 2004 Oct:89(10) :4923-4928 0ct 189 (10) :4923-4928
in Young Patients with Multiple Sclerosis
5. 4. 40 ZH L Mutual pharmacokinetic interactions between steady-state bosentan and Burgess G et al, Eur J Clin Burgess G = - [T Eur J Clin Pharmacol SEEF
sildenafil Pharmacol 2008:64 (1) :43-50 2008:64 (1) :43-50
5.4.41 LWL Bosentan decreases the plasma concentration of sildenafil when Paul GA et al, Br J Clin Paul GA - E st Br J Clin Pharmacol BEGR
coprescribed in pulmonary hypertension Pharmacol 2005:60 (1) :107-112 2005:60 (1) :107-112
5.4.42 LWL Pharmacokinetic Interaction Between Tadalafil and Bosentan in Healthy Wrishko RE et al, J Clin Wrishko RE - - (28 J Clin Pharmacol BEUE
Male Subjects Pharmacol 2008:48(5) :610-618 2008:48(5) :610-618
5.4.43 ZH L Guidelines for the diagnosis and treatment of pulmonary hypertension: the |Galie N et al., Eur Heart J Galie N = - AT Eur Heart J 2009:30(20):2493— | B &k
Task Force for the Diagnosis and Treatment of Pulmonary Hypertension of [2009:30(20) :2493-2537 2537
the European Society of Cardiology (ESC) and the European Respiratory
Society (ERS), endorsed by the International Society of Heart and Lung
Transplantation (ISHLT)
5.4.44 LR L Prognostic factors associated with increased survival in patients with  [Benza RL et al., J Heart Lung Benza RL - - sk J Heart Lung Transplant BBV
pulmonary arterial hypertension treated with subcutaneous treprostinil in|Transplant 2011:30(9) :982-989 2011:30(9) :982-989
randomized, placebocontrolled trials
5.4.45 WL The Minimal Important Difference in the Six Minute Walk Test for Patients |Mathai SC et al., Am J Respir  |Mathai SC - E st An J Respir Crit Care Med BEGE
with Pulmonary Arterial Hypertension Crit Care Med 2012:186(5) 1428~ 2012186 (5) :428-433
433
5.4.46 Eoi L Long—term outcome with first-line bosentan therapy in idiopathic Provencher S et al., Bur Heart ] |Provencher S = - [T Eur Heart J 2006:27(5) :589-595 | 2 & &kt
pulmonary arterial hypertension 2006:27 (5) :589-595
5.4.47 EEi L Survival in patients with class 111 idiopathic pulmonary arterial Sitbon 0 et al., Thorax Sitbon 0 = - [T Thorax 2005:60(12) :1025-1030 |z & &k
hypertension treated with first line oral bosentan compared with an 2005:60 (12) :1025-1030
historical cohort of patients started on intravenous epoprostenol
5.4.48 TR L Long-term Treatment With Sildenafil Citrate in Pulmonary Arterial Rubin LJ et al., Chest Rubin LJ - - (28 Chest 2011:140(5) :1274-1283 | B & FY
HypertensionSildenafil in Pulmonary Arterial HypertensionThe SUPER-2 2011:140(5) : 1274-1283
Study
5.4.49 EE7 L Tadalafil for the Treatment of Pulmonary Arterial Hypertension: A Double-[Oudiz RJ et al., J Am Coll Oudiz RJ - - (28 ] Am Coll Cardiol SEUF
Blind 52-Week Uncontrolled Extension Study Cardiol 2012:60(8):768-774 2012:60(8) : 768-774
5.4.50 WL Long-term ambrisentan therapy for the treatment of pulmonary arterial Oudiz RJ et al., J Am Coll Oudiz RJ - - [ ] Anm Coll Cardiol BEGFL
hypertension Cardiol 2009:54(21):1971-1981 2009:54(21) :1971-1981
5.4.51 LWL Pulmonary hypertension in Switzerland: treatment and clinical course Fischler M et al., Swiss Med Fischler M - - [ Swiss Med Wkly 2008:138(25- | B &k
Wkly 2008:138(25-26) :371-378 26) :371-378
5.4.52 EEi L Elderly patients diagnosed with idiopathic pulmonary arterial Hoeper MM et al., Int J Cardiol |Hoeper MM = - [T Int J Cardiol 2012:Pii:S0167— |2 &%k
hypertension: Results from the COMPERA registry 2012:Pii:S0167-5273(12) 01401-5 5273(12)01401-5 (on-line)
(on-line)
5.4.53 EEi L Ten year probabilities of osteoporotic fractures according to BMD and Kanis JA et al., Osteoporos Int |Kanis JA = - [T Osteoporos Int 2001:12:989-995 |2 & &kt
diagnostic thresholds 2001:12:989-995
5.4.54 WL Syncope in adults with pulmonary arterial hypertension Le RJ et al., J Am Coll Cardiol [Le RJ - E [ ] Am Coll Cardiol BEGR

2011:58(8) :863-867

2011:58(8) :863-867
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5.4.55 EE L Atrial flutter and fibrillation in patients with pulmonary hypertension |Olsson KM et al., Int J Cardiol |Olsson KM - - [T Int J Cardiol 2012:Pii:SO0167- |% & ¥k
2012:Pii:50167-5273 (12) 007991 5273(12)00799-1 (on-line)
(on-line)
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