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* ADEMPAS 4 CONTRAINDICATIONS
(2021 %9 H) (B9 #H /2 L)

2 DOSAGE AND ADMINISTRATION

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 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)].

5 WARNINGS AND PRECAUTIONS

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) and Clinical Pharmacology (12.3)]. Consider a dose reduction if
patient develops signs or symptoms of hypotension.

7 DRUG INTERACTIONS

7.2 Pharmacokinetic Interactions with Adempas

Strong CYP and P-gp/BCRP inhibitors: Concomitant use of riociguat with strong cytochrome CYP inhibitors and Pgp/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)].

12 CLINICAL PHARMACOLOGY
12.3 Pharmacokinetics
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 and M1 Pharmacokinetics

Riociguat M1
Change due to Point estimate and 90% CI Paint estimate and 90% CI Recommendation
Strong CYP and Consider startin
e e g dose
P-gp/BCRP inhibitors . e -
Ketoconazole * b * SIS R T
CYP3A4 inhibitors I_¢_| Mo dose adjustment
Clarithromyein H F_‘t?_|
Moderate CYP3A inducers - i No dose adjustment
Bosentan **
Antacids |_m1 Separate administration
Maalox ""tN by at least 1 hour
Proton pump inhbitors —el No dose adjustment
Omeprazole "H ———
Antiplatelet agents No dose adjustment
Aspirin #‘ I-—'_E
Anticoagulants No dose adjustment
Warfarin I-i.! ,_‘_.1“‘
Smokinj_g Consider titrating
Yes/No #** . ' to higher doses
T T T T T 1T T T T
0.0 05 1.0 15 20 25 3.0 04 0.6 0.8 1.0 1.2

Change relative to reference

AUC® C__ A

*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)].
EU ADEMPAS 4.3 Contraindications
(202548 H6 H) | (BgmiFidi/e L)

4.2 Posology and method of administration
Special populations
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Patients on stable doses of strong multi pathway CYP / P-glycoprotein (P-gp) and breast cancer resistance protein (BCRP) inhibitors
Coadministration of riociguat with strong multi pathway CYP and P-gp/BCRP inhibitors such as azole antimycotics (e.g. ketoconazole,
itraconazole) or HIV protease inhibitors (e.g. ritonavir) increases exposure to riociguat (see section 4.5 When initiating riociguat in patients
on stable doses of strong multi pathway CYP and P-gp/BCRP inhibitors, consider a starting dose of 0.5 mg 3 times a day to mitigate the
risk of hypotension. Monitor for signs and symptoms of hypotension on initiation and on treatment. Consider a dose reduction for patients
on riociguat doses higher than or equal to 1.0 mg if the patient develops signs or symptoms of hypotension (see section 4.5).

No clinical data are available in children and adolescents less than 18 years of age receiving concomitant systemic treatment with strong
CYP/P-gp and BCRP inhibitors.

4.5 Interaction with other medicinal products and other forms of interaction

Effects of other substances on riociguat

Concomitant use with strong multi pathway CYP and P-gp/BCRP inhibitors

The concomitant use of riociguat with strong multi pathway CYP and P-gp / BCRP inhibitors such as azole antimycotics (e.g. ketoconazole,

posaconazole, itraconazole) or HIV protease inhibitors (e.g. ritonavir) results in a pronounced increase in riociguat exposure: Concomitant
administration of HAART combinations led to an increase in riociguat mean AUC of up to about 160% and to an approximate 30% increase
in mean Cmax. The safety profile observed in HIV patients taking a single dose of 0.5 mg riociguat together with different combinations
of HIV drugs used in HAART was generally comparable to other patient populations. Concomitant administration of 400 mg once daily
ketoconazole led to a 150% (range up to 370%) increase in riociguat mean AUC and a 46% increase in mean Cmax. Terminal half-life
increased from 7.3 to 9.2 hours and total body clearance decreased from 6.1 to 2.4 L/h.

Assess the benefit-risk for each patient individually before prescribing riociguat in patients on stable doses of strong multi pathway CYP
and P-gp/BCRP inhibitors.

To mitigate the risk of hypotension when riociguat is initiated in patients on stable doses of strong multi pathway CYP (especially CYP1A1
and CYP3A4) and P-gp/BCRP inhibitors, consider a reduced starting dose. It is recommended to monitor these patients for signs and
symptoms of hypotension (see sections 4.2 ).

In patients on stable doses of riociguat, the initiation of strong multi pathway CYP and P-gp/BCRP inhibitors is not recommended as no
dosage recommendation can be given due to limited data. Alternative treatments should be considered.

ADEMPAS
(2025 % 10 H 14
H)

4.3 Contraindications

(BEE#ERCH R L)

4.2 Posology and method of administration

Special populations

Patients on stable doses of strong multi pathway CYP / P-glycoprotein (P-gp) and breast cancer resistance protein (BCRP) inhibitors
Coadministration of riociguat with strong multi pathway CYP and P-gp/BCRP inhibitors such as azole antimycotics (e.g. ketoconazole,
itraconazole) or HIV protease inhibitors (e.g. ritonavir) increases exposure to riociguat (see section 4.5). When initiating riociguat in
patients on stable doses of strong multi pathway CYP and P-gp/BCRP inhibitors, consider a starting dose of 0.5 mg 3 times a day to
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mitigate the risk of hypotension. Monitor for signs and symptoms of hypotension on initiation and on treatment. Consider a dose reduction
for patients on riociguat doses higher than or equal to 1.0 mg if the patient develops signs or symptoms of hypotension (see section 4.5).
No clinical data are available in children and adolescents less than 18 years of age receiving concomitant systemic treatment with strong
CYP/P-gp and BCRP inhibitors.

4.5 Interaction with other medicinal products and other forms of interaction

Effects of other substances on riociguat

Riociguat is cleared mainly via cytochrome P450-mediated (CYP1A1l, CYP3A4, CYP3AS, CYP2J2) oxidative metabolism, direct
biliary/faecal excretion of unchanged riociguat and renal excretion of unchanged riociguat via glomerular filtration.

Concomitant use with strong multi pathway CYP and P-gp/BCRP inhibitors

The concomitant use of riociguat with strong multi pathway CYP and P-gp / BCRP inhibitors such as azole antimycotics (e.g. ketoconazole,
posaconazole, itraconazole) or HIV protease inhibitors (e.g. ritonavir) results in a pronounced increase in riociguat exposure: Concomitant
administration of HAART combinations led to an increase in riociguat mean AUC of up to about 160% and to an approximate 30% increase
in mean Cmax. The safety profile observed in HIV patients taking a single dose of 0.5 mg riociguat together with different combinations
of HIV drugs used in HAART was generally comparable to other patient populations. Concomitant administration of 400 mg once daily
ketoconazole led to a 150% (range up to 370%) increase in riociguat mean AUC and a 46% increase in mean Cmax. Terminal half-life
increased from 7.3 to 9.2 hours and total body clearance decreased from 6.1 to 2.4 L/h. Assess the benefit-risk for each patient individually
before prescribing riociguat in patients on stable doses of strong multi pathway CYP and Pgp/ BCRP inhibitors.

To mitigate the risk of hypotension when riociguat is initiated in patients on stable doses of strong multi pathway CYP (especially CYP1A1
and CYP3A4) and P-gp/BCRP inhibitors, consider a reduced starting dose. It is recommended to monitor these patients for signs and
symptoms of hypotension (see sections 4.2 ).

In patients on stable doses of riociguat, the initiation of strong multi pathway CYP and P-gp/BCRP inhibitors is not recommended as no
dosage recommendation can be given due to limited data. Alternative treatments should be considered.
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4.2 Recommended Dose and Dosage Adjustment

Strong CYP and P-gp/BCRP Inhibitors

Coadministration of ADEMPAS with strong multipathway CYP and P-gp/BCRP inhibitors such as azole antimycotics (e.g. ketoconazole,
itraconazole) or HIV protease inhibitors (e.g. ritonavir) increases exposure to ADEMPAS (see 9.2 Drug Interactions Overview). Consider
a starting dose of 0.5 mg, three times when initiating ADEMPAS in patients on stable doses of strong multipathway CYP and P-gp/BCRP
inhibitors to mitigate risk of hypotension. Monitor for signs and symptoms of hypotension on initiation and on treatment with strong
multipathway CYP and P-gp/BCRP inhibitors. Consider a dose reduction for patients on ADEMPAS doses higher than or equal to 1.0 mg
if the patient develops signs or symptoms of hypotension (see 7 WARNINGS AND PRECAUTIONS, Concomitant Use with CYP or P-
gp/BCRP Inhibitors and 9.2 Drug Interactions Overview).
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7 WARNINGS AND PRECAUTIONS

General

Concomitant Use with CYP or P-gp/BCRP Inhibitors

The concomitant use of ADEMPAS with strong multi pathway CYP and P-gp/BCRP inhibitors, such as azole antimycotics (eg,
ketoconazole, itraconazole), or HIV protease inhibitors (eg, ritonavir) results in a pronounced increase in riociguat exposure (see 9.4 Drug-
Drug Interactions), and may result in hypotension.

Assess the benefit-risk for each patient individually before prescribing ADEMPAS in patients on stable doses of strong multi pathway
CYP and P-gp/BCRP inhibitors. Consider a starting dose of 0.5 mg ADEMPAS, three times a day to mitigate the risk of hypotension.
Monitor for signs and symptoms of hypotension on initiation and on treatment and consider a dose reduction for patients on ADEMPAS
doses higher than or equal to 1.0 mg if the patient develops signs or symptoms of hypotension (see 4 DOSAGE AND ADMINISTRATION,
Strong CYP and P-gp/BCRP Inhibitors and 9.4 Drug-Drug Interactions).

In patients on stable doses of ADEMPAS, the initiation of strong multi pathway CYP and P-gp/BCRP inhibitors is not recommended as
no dosage recommendation can be given due to limited data. Alternative treatments should be considered.

9 DRUG INTERACTIONS
9.4 Drug-Drug Interactions
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Proper Name

Ref

Effect

Clinical Comment

Antifungal Agents:

- Ketoconazoles
- Clotrimazole

- ltraconazole

- Miconazole

CT, |

Concomitant administration of 400 mg once daily
ketoconazoleled to a 150% (range up to 370%)
increasein riociguatmean AUCanda 46%
increasein mean Cmax Terminal halfdifeincreased
from7.31t09.2 hours andtotal bodyclearance
decreasedfrom6.1to 2.4 L/h.

Pronounced inhibitionof recombinant human
CYP1A1 by the antifungal agents was observed in
vitro (ketoconazole, clotrimazole and miconazole,
ICsgvalues of 0.3 to 0.6pum).

In vitro, riociguat main metabolite M1 formation
in human liver microsomes was also inhibited by
the antifungal agents (ketoconazole > miconazole
> clotrimazole, |Csovalues of 0.6 to 5.7 uM).

Ketoconazole anditraconazole showed inhibitory
potency on P-gp/ BCRP mediated efflux of
riociguatin vitro (ketoconazole [11]/1Cs0: 0.01,
[1,]/1Cs0 >10; itraconazole [14]/1Cs: 0.3; [12]/1Cs0
=10).

Dueto limited clinical
experience, ADEMPAS and multi
pathway CYP or P-gp/BCRP
inhibitors shouldbe co-
administered with caution.

When initiating ADEMPAS
therapyin patients on stable
doses of strong multi pathway
CYP and P-gp/BCRPinhibitors,
e.g. ketoconazoleor
itraconazole, consider a starting
doseof 0.5 mgriociguat, three
times a day to mitigate the risk
of hypotension. Monitorfor
signs and symptoms of
hypotensionon initiation and on
treatment. Consider adose
reductionfor patients on
ADEMPAS doses higherthan or
equal to 1.0 mgifthe patient
develops signs or symptoms of
hypotension (see7 WARNINGS
AND PRECAUTIONS,

Concomitant Use with CYP or P-

gp/BCRP Inhibitors).

In patients on stable doses of
ADEMPAS, the initiation of
strong multi pathway CYP andP-
gp/BCRP inhibitors is not
recommended as no dosage
recommendation can be given
dueto limited data. Alternative
treatments should be
considered.
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4.2 DOSE AND METHOD OF ADMINISTRATION

Patients on stable doses of strong multi pathway CYP / P-glycoprotein (P-gp) and breast cancer resistance protein (BCRP)
inhibitors

Coadministration of ADEMPAS with strong multi pathway CYP and P-gp/BCRP inhibitors such as azole antimycotics (e.g. ketoconazole,
itraconazole) or HIV protease inhibitors (e.g. ritonavir) increases exposure to ADEMPAS (see Sections 4.4 SPECIAL WARNINGS AND
PRECAUTIONS FOR USE and 4.5 INTERACTIONS WITH OTHER MEDICINES AND OTHER FORMS OF INTERACTIONS).
When initiating ADEMPAS in patients on stable doses of strong multi pathway CYP and P-gp/BCRP inhibitors, consider a starting dose
of 0.5 mg, three times a day to mitigate the risk of hypotension. Monitor for signs and symptoms of hypotension on initiation and on
treatment. Consider a dose reduction for patients on ADEMPAS doses higher than or equal to 1.0 mg if the patient develops signs or
symptoms of hypotension (see Sections4.2 DOSE AND METHOD OF ADMINISTRATION, 4.4 SPECIAL WARNINGS AND
PRECAUTIONS FOR USE and 4.5 INTERACTIONS WITH OTHER MEDICINES AND OTHER FORMS OF INTERACTIONS).

4.4 SPECIAL WARNINGS AND PRECAUTIONS FOR USE

Concomitant use with other medicinal products

The concomitant use of ADEMPAS with strong multi-pathway CYP and P-glycoprotein (P-gp)/breast cancer resistance protein (BCRP)
inhibitors such as azole antimycotics (e.g. ketoconazole, itraconazole) or HIV protease inhibitors (e.g. ritonavir) results in a pronounced
increase in riociguat exposure (see Section 4.5 INTERACTIONS WITH OTHER MEDICINES AND OTHER FORMS OF
INTERACTIONS - Pharmacokinetic Interactions).

Assess the benefit-risk for each patient individually before prescribing ADEMPAS in patients on stable doses of strong multi pathway
CYP and P-gp/BCRP inhibitors. Consider a starting dose of 0.5 mg ADEMPAS, three times a day to mitigate the risk of hypotension.
Monitor for signs and symptoms of hypotension on initiation and on treatment and consider a dose reduction for patients on ADEMPAS
doses higher than or equal to 1.0 mg if the patient develops signs or symptoms of hypotension (see Section 4.2 DOSE AND METHOD
OF ADMINISTRATION and Section 4.5 INTERACTIONS WITH OTHER MEDICINES AND OTHER FORMS OF INTERACTIONS).
In patients on stable doses of ADEMPAS, the initiation of strong multi pathway CYP and P-gp/BCRP inhibitors is not recommended as
no dosage recommendation can be given due to limited data. Alternative treatments should be considered.

4.5 INTERACTIONS WITH OTHER MEDICINES AND OTHER FORMS OF INTERACTIONS

Pharmacokinetic Interactions

Concomitant use with strong multi pathway CYP and P-gp/BCRP inhibitors

Antifungals

In vitro, ketoconazole, classified as a strong CYP3A4 and P-gp inhibitor, has been shown to be a ‘multi-pathway CYP and P-gp/BCRP
inhibitor’ for riociguat metabolism and excretion. Concomitant administration of ketoconazole 400 mg once daily led to a 150% (range up
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to 370%) increase in riociguat mean AUC and a 46% increase in mean Cmax. Terminal half-life increased from 7.3 to 9.2 hours and total
body clearance decreased from 6.1 to 2.4 L/h.

When initiating ADEMPAS therapy in patients on stable doses of strong multi pathway CYP and P-gp/BCRP inhibitors, e.g. ketoconazole
or itraconazole, consider a starting dose of 0.5 mg riociguat, three times a day to mitigate the risk of hypotension. Monitor for signs and
symptoms of hypotension on initiation and on treatment. Consider a dose reduction for patients on ADEMPAS doses higher than or equal
to 1.0 mg if the patient develops signs or symptoms of hypotension (see Section 4.2 DOSE AND METHOD OF ADMINISTRATION, 4.4
SPECIAL WARNINGS AND PRECAUTIONS FOR USE and 5.2 PHARMACOKINETIC PROPERTIES).

In patients on stable doses of ADEMPAS, the initiation of strong multi pathway CYP and P-gp/BCRP inhibitors is not recommended as

no dosage recommendation can be given due to limited data. Alternative treatments should be considered.
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