KUVAN:- sapropterin dihydrochloride tablet
KUVAN:- sapropterin dihydrochloride powder, for solution
BioMarin Pharmaceutical Inc.

HIGHLIGHT' S OF PRESCRIBING INFORMATION
These highlights do not include all the information needed to use KUVAN safely and effectively.
See full prescribing information for KUVAN.

KUVAN (sapropterin dihydrochloride) tablets, for oral use

KUVAN (sapropterin dihydrochloride) powder, for oral solution

Initial U.S. Approval: 2007

------------------------------------------ INDICATIONS AND USAGE ---------=m---mm e e
Kuvan is a phenylalanine hydroxylase activator indicated to reduce blood phenylalanine (Phe)levels in patients with
hyperphenylalanine mia (HPA) due to tetrahydrobiopterinll (BH4U) responsive Phenylke tonuria (PKU). Kuvan is to be used
in conjunction with a Phellrestricted diet (1).

--------------------------------------- DOSAGE AND ADMINISTRATION ------mcccmnmmme oo
Starting dose:

® Patients 1 month to 6 years: The recommended starting dose of Kuvan is 10 mg/kg taken once daily (2.1, 5.3).

® Patients 7 years and older: The recommended starting dose of Kuvan is 10 to 20 mg/kg taken once daily (2.1).

Dose Adjustment:

® Doses of Kuvan may be adjusted in the range of 5 to 20 mg/kg taken once daily. Blood Phe must be monitored regularly
(2.1).

e Instruct patients to take with a meal.

® Swallow tablets whole or after mixing in a small amount of soft foods or dissolving in recommended liquid. Swallow oral
solution after mixing powder in a small amount of soft foods or dissolving in recommended liquids.

¢ Tablets, 100 mg (3)
® Powder for Oral Solution, 100 mg, 500 mg (3)

---------------------------------------- WARNINGS AND PRECAUTIONS --------mmmmcmcmmmmcc e ccmemec e e
e Hypersensitivity reactions including anaphylaxis have occurred (5.1).
e (Gastritis was reported in clinical trials. Monitor patients for signs of gastritis (5.2).

e Children younger than 7 years treated with Kuvan doses of 20 mg/kg per day are at increased risk for low levels of
blood Phe compared with children 7 years and older (5.3).

¢ Monitor blood Phe levels during treatment to ensure adequate blood Phe control (5.4).
# Identify non-responders to Kuvan treatment: Not all patients with PKU respond to treatment with Kuvan (5.5).

® Treat all patients with a Phe-restricted diet: The initiation of Kuvan therapy does not eliminate the need for ongoing
dietary management (5.6).

® Monitor liver function tests in patients with liver impairment who are receiving Kuvan (5.7).
# Monitor patients when co-administering Kuvan with me dications known to inhibit folate metabolism, or with levodopa.

Monitor patients for hypotension when co-administering Kuvan with medications known to affect nitric oxide-mediated
vasorelaxation (5.8, 5.9, 5.10).

e There have been post-marketing reports of hyperactivity with administration of Kuvan. Monitor patients for
hyperactivity (5.11).

--------------------------------------------- ADVERSEREACTIONS ------- - mmmm e e e
The most common adverse reactions (incidence >4%Y) in patients treated with Kuvan are headache, rhinorrhea,
pharyngolaryngeal pain, diarrhea, vomiting, cough, and nasal congestion (6.1).

To report SUSPECTED ADVERSE REACTIONS, contact Bio Marin Pharmaceutical Inc.at 1-8§77-695-8826, or
FDA at 1-800-FDA-1088 or www.fda.gov/medwatch.

See 17 for PATIENT COUNSELING INFORMATION and FDA-approved patient labeling.
Revised: 8/2016
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FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE

Kuvan® (sapropterin dihydrochloride) is indicated to reduce blood phenylalanine (Phe) levels in patients
with hyperphenylalaninemia (HPA) due to tetrahydrobiopterin- (BH4-) responsive Phenylketonuria
(PKU). Kuvanis to be used in conjunction with a Phe-restricted diet.

2 DOSAGE AND ADMINISTRATION

2.1 Dosage

Patients 1 month to 6 years: The recommended starting dose of Kuvanis 10 mg/kg takenonce daily [see
Warnings and Precautions (5.3)].

Patients 7 years and older: The recommended starting dose of Kuvanis 10 to 20 mg/kg taken once daily.

If a 10 mg/kg per day starting dose is used, then response to therapy is determined by change inblood
Phe following treatment with Kuvan at 10 mg/kg per day for a period of up to 1 month. Blood Phe levels
should be checked after 1 week of Kuvan treatiment and periodically for up to a month. If blood Phe
does not decrease frombaseline at 10 mg/kg per day, the dose may be increased to 20 mg/kg per day.
Patients whose blood Phe does not decrease after 1 month of treatment at 20 mg/kg per day are non-
responders and treatment with Kuvan should be discontinued in these patients.

If a 20 mg/kg per day starting dose is used, thenresponse to therapy is determined by change inblood
Phe following treatment with Kuvan at 20 mg/kg per day for a period of 1 month. Blood Phe levels
should be checked after 1 week of Kuvan treatment and periodically during the first month. Treatment
should be discontinued in patients who do not respond to Kuvan.

Once responsiveness to Kuvan has been established, the dosage may be adjusted within the range of 5 to
20 mg/kg per day according to response to therapy. Periodic blood Phe monitoring is recommended to
assess blood Phe control {see Warnings and Precautions (5.3, 5.6)].

2.2 Adminis tration

Kuvan is available as tablets and as powder for oral solution. Kuvan should be taken orally with a meal
to increase absorption, preferably at the same time each day. A missed dose should be taken as soon as
possible, but two doses should not be taken on the same day.

2.3 Instructions for Use
Kuvan Tablets

Kuvan tablets may be swallowed either as whole tablets or dissolved in 120 to 240 mlL of water or
apple juice and taken orally within 15 minutes of dissolution. It may take a few minutes for the tablets to
dissolve. To make the tablets dissolve faster, tablets may be stirred or crushed. The tablets may not
dissolve completely. Patients may see small pieces floating ontop of the water or apple juice. This is
normal and safe for patients to swallow. If after drinking the medicine patients still see pieces of the
tablet in the container, more water or apple juice can be added to make sure all of the medicine is
consumed. Kuvantablets may also be crushed and then mixed ina small amount of soft foods such as
apple sauce or pudding.

Kuvan Powder for Oral Solution

Patients weighing greater than 10 kg

Kuvan powder for oral solutionshould be dissolved in 120 to 240 mL of water or apple juice and taken
orally within 30 minutes of dissolution. Kuvan powder for oral solution may also be stirred ina small
amount of soft foods such as apple sauce or pudding. Empty the contents of the packet(s) in water, apple



juice, or a small amount of soft foods and mix thoroughly. The powder should dissolve completely.
Patients weighing 10 kg or less (use 100 mg packets)

For infants weighing 10 kg or less, Kuvan can be dissolved inas little as 5 mL of water or apple juice
arxl a portion of this solution corresponding to a 10 mg/kg dose may be administered orally via an oral
dosing syringe. Table 1 provides dosing information for infants at the recommended starting dose of
10 mg/kg per day. Refer to Table 2 for dosing information at 20 mg/kg per day if dosage adjustment is
needed.

Table 1: 10 mg/kg per day Dosing Table for Infants Weighing 10 kg or less

Patient Starting Dose: 10 mg/kg per day*
Weight (kg)Dose (mg)] #Kuvan  Dilution Volume |Administered
100 mg Packets (mL)* Dose volume
Dissolved’ (mL)%
1 10 1 10 1
2 20 1 10 2
3 30 1 10 3
4 40 1 10 4
5 50 1 10 5
6 60 1 5 3
7 70 1 5 3.5
8 80 1 5 4
9 950 1 5 4.5
10 100 1 5 5

*Starting dose for infants is 10 mg/kg per day. Dosing information for 20 mg/kg per day is provided in
Table 2.

TPowder for oral solution provided in single use packets containing 100 mg Kuvan per packet
*Volume of water or apple juice to dissolve Kuvan Powder for Oral Solution.

$Discard remainder of mixture after volume to be administered is drawn.

Table 2: 20 mg/kg per day Dosing Table for Infants Weighing 10 kg or less

Patient 20 mg/kg per day
Weight (kg) Dose | # Kuvan |Dilution Volume [Administered
(mg) | 100 mg (mL)" Dose volume
Packets” (mL)%
Dissolved
1 20 1 h 1
2 40 1 5 2
3 60 1 5 3
4 80 1 h 4
b 100 1 h h
6 120 2 5 3
7 140 2 h 3.5
8 160 2 5 4
9 180 2 5 4.5




5

5

| 10 | 200 | 2

*Powder for oral solution provided in single use packets containing 100 mg Kuvan per packet
TVolume of water or apple juice to dissolve Kuvan Powder for Oral Solution.

$Discard remainder of mixmre after volume to be administered is drawn.

3 DOSAGE FORMS AND STRENGTHS

Kuvan tablets are for oral use. Each tablet contains 100 mg of sapropterin dihydrochloride (equivalent
to 76.8 mg of sapropterinbase). Tablets are round, off-white to light yellow, mottled, and debossed
with “177”.

Kuvan powder for oral solutionis available as a unit dose packet containing 100 mg of sapropterin
dihydrochloride (equivalent to 76.8 mg of sapropterinbase) and as a unit dose packet containing 500
mg of sapropterin dihydrochloride (equivalent to 384 mg of sapropterin base). The powder is off-white
to yellow incolor.

4 CONTRAINDICATIONS

None.

5 WARNINGS AND PRECAUTIONS

5.1 Hypersensitivity Reactions Including Anaphylaxis

Kuvan is not recommended in patients with a history of anaphylaxis to Kuvan. Hypersensitivity reactions,
including anaphylaxis and rash, have occurred [see Adverse Reactions (6.2)]. Signs of anaphylaxis
include wheezing, dyspnea, coughing, hypotension, flushing, nausea, and rash. Discontinue treatment
with Kuvan in patients who experience anaphylaxis and initiate appropriate medical treatment. Continue
dietary Phe restrictions in patients who experience anaphylaxis.

5.2 Gastritis

During clinical studies, gastritis was reported as a serious adverse reaction. Monitor patients for signs
and symptoms of gastritis.

5.3 Hypophenylalaninemia

Inclinical trials, some patients have experienced low blood Phe levels. Children younger than 7 years
treated with Kuvan doses of 20 mg/kg per day are at increased risk for low levels of blood Phe
compared with patients 7 years and older {see Adverse Reactions (6.1)].

5.4 Monitor Blood Phe Levels During Treatiment

Treatment with Kuvan should be directed by physicians knowledgeable inthe management of PKU.
Prolonged elevations inblood Phe levels in patients with PKU canresult in severe neurologic damage,
including severe mental retardation, microcephaly, delayed speech, seizures, and behavioral
abnormalities. Conversely, prolonged levels of blood Phe that are too low have been associated with
catabolism and protein breakdown. Active management of dietary Phe intake while taking Kuvan is
required to ensure adequate Phe control and nutritional balance. Monitor blood Phe levels during
treatment to ensure adequate blood Phe level control. Frequent blood monitoring is recommended in the
pediatric population {see Patient Counseling Information (17)].

5.5 ldentify Non-Responders to Kuvan Treatment



Not all patients with PKU respond to treatment with Kuvan. Intwo clinical trials at a dose of 20 mg/kg
per day, 56% to 75% of pediatric PKU patients responded to treatment with Kuvan, and in one clinical
trial at a dose of 10 mg/kg per day, 20% of adult and pediatric PKU patients responded to treatment with
Kuvan {see Clinical Studies (14.1)].

Response to treatment cannot be pre-determined by laboratory testing (e.g., molecular testing), and can
only be determined by a therapeutic trial of Kuvan [see Dosage and Administration (2.1)].

5.6 Treat All Patients with a Phe-restricted Diet

All patients with PKU who are being treated with Kuvan should also be treated with a Phe-restricted
diet.

5.7 Monitor Patients with Hepatic Impairment

Patients with liver impairment have not been evaluated in clinical trials with Kuvan. Monitor liver
function tests in patients with liver impairment who are receiving Kuvan because hepatic damage has
beenassociated with impaired Phe metabolism.

5.8 Monitor Patients when Co-adminis tering Kuvan and Medications Known to Inhibit Folate
Metabolism

Co-administering Kuvan with drugs knownto affect folate metabolism (e.g., methotrexate) and their
derivatives may require more frequent monitoring of blood Phe levels hecause these drugs can
decrease endogenous BH4 levels by inhibiting the enzyme dihydropteridine reductase (DHPR).

5.9 Monitor Patients for Hypotension when Co-adminis tering Kuvan and Drugs Known to Affect
Nitric Oxide-Mediated Vasorelaxation

Monitor blood pressure when administering Kuvan with drugs that affect nitric oxidelmediated
vasorelaxation (e.g., PDE-5 inhibitors such as sildenafil, vardenafil, or tadalafil), because both
sapropterindihydrochloride and PDE-5 inhibitors may induce vasorelaxation. The additive effect of
sapropterinand PDE-5 inhibitor co-administration could lead to a reductioninblood pressure; however,
the combined use of these medications has not been evaluated in humans. In animal studies, orally
administered Kuvan in combination with a PDE-5 inhibitor had no effect onblood pressure.

5.10 Monitor Patients when Co-adminis tering Kuvan and Levodopa

Caution should be used with the administration of Kuvan to patients who are receiving levodopa. Ina
10-year post-marketing safety surveillance program for a non-PKU indicationusing another formulation
of the same active ingredient (sapropterin), 3 patients with underlying neurologic disorders experienced
convulsions, exacerbation of convulsions, over-stimulation, or irritability during co-administration of
levodopa and sapropterin. Monitor for change inneurologic status.

5.11 Monitor Patients for Hyperactivity

In the post-marketing safety surveillance program for PKU, 2 patients experienced hyperactivity with
administration of Kuvan. Monitor patients for hyperactivity.

6 ADVERSE REACTIONS

6.1 Clinical Trials Experience

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

PKU Clinical Studies




The safety of Kuvan was evaluated in 7 clinical studies in patients with PKU (aged 1 month to 50 years)
[see Clinical Studies (14.1)].

In Studies 1-4 (controlled and uncontrolled studies), 579 patients with PKU aged 4 to 49 years received
Kuvan in doses ranging from 5 to 20 mg/kg per day for lengths of treatment ranging from1 to

164 weeks. The patient population was evenly distributed in gender, and approximately 95% of patients
were Caucasian. The most common adverse reactions (24% of patients) were headache, rhinorrhea,
pharyngolaryngeal pain, diarrhea, vomiting, cough, and nasal congestion.

The data described in T'able 3 reflect exposure of 74 patients with PKU to Kuvan at doses of 10 to
20 mg/kg per day for 6 to 10 weeks intwo double-blind, placebo-controlled clinical trials (Studies 2
and 4).

Table 3 enumerates adverse reactions occurring in at least 4% of patients treated with Kuvan in the
double-blind, placebo-controlled clinical trials described above.

Table 3: Summary of Adverse Reactions Occurring in >4 % of Patients in Placebo-Controlled
Clinical Studies with Kuvan

Treatment
MedDRA Preferred Kuvan Placebo
Term (N=74) (N=59)
No. Patients (%) No. gjzt)l ents
Headache 11 (15) 8 (14)
Rhinorrhea 8 (11) 0
Pharyngolaryngeal pain 7(10) 1(2)
Diarrhea 6 (8) 3(5)
Vomiting 6 (8) 4 (7)
Cough 5(7) 3 (5)
Nasal congestion 3(4) 0

In open-label, uncontrolled clinical trials (Studies 1 and 3) all patients received Kuvanin doses of 5 to
20 mg/kg per day, and adverse reactions were similar in type and frequency to those reported inthe
double-blind, placebo-controlled clinical trials {see Clinical Studies (14.1)].

In Study 5, 65 pediatric patients with PKU aged 1 month to 6 years received Kuvan 20 mg/kg per day for
6 months. Adverse reactions in these patients were similar in frequency and type as those seenin other
Kuvan clinical trials except for anincreased incidence of low Phe levels. Twenty-five percent (16 out
of 65) of patients developed Phe levels below normal for age [see Warnings and Precautions (5.3),
Pediatric Use (8.4), and Clinical Studies (14.1)].

In Study 6, a long term, open-label, extension study of 111 patients aged 4 to 50 years, receiving Kuvan
in doses ranging from 5 to 20 mg/kg per day, adverse reactions were similar in type and frequency to
those reported inthe previous clinical studies. Fifty-five patients received Kuvan both as dissolved and
intact tablets. There were no notable differences inthe incidence or severity of adverse reactions
betweenthe two methods of administration. The mean (+ SD) exposure to sapropterin for the entire
study population was 659 + 221 days (maxinum 953 days).

In Study 7, 27 pediatric patients with PKU aged 0 to 4 years received Kuvan 10 mg/kg per day or 20
mg/kg per day. Adverse reactions were similar in type and frequency to those observed in other clinical
trials, with the addition of rhinitis, which was reported in 2 subjects (7.4%).

Safety Experience from Clinical Studies for Non-PKU Indications

Approximately 800 healthy volunteers and patients with disorders other than PKU, some of whom had



underlying neurologic disorders or cardiovascular disease, have been administered a different
formulation of the same active ingredient (sapropterin) in approximately 19 controlled and uncontrolled
clinical trials. Inthese clinical trials, subjects were administered sapropterin at doses ranging from 1 to
100 mg/kg per day for lengths of exposure from 1 day to 2 years. Serious and severe adverse reactions
(regardless of causality) during sapropterin administration were convulsions, exacerbation of
convulsions [see Warnings and Precautions (5.10)], dizziness, gastrointestinal bleeding, post-procedural
bleeding, headache, irritability, myocardial infarction, overstimulation, and respiratory failure. Common
adverse reactions were headache, peripheral edema, arthralgia, polyuria, agitation, dizziness, nausea,
pharyngitis, abdominal pain, upper abdominal pain, and upper respiratory tract infection.

6.2 Post-Marketing Experience

The following adverse reactions have beenidentified during post-approval use of Kuvan. Because
these reactions are reported voluntarily froma population of uncertain size, it is not always possible to
reliably estimate their frequency or establish causal relationship to drug exposure.

In worldwide marketing experience, the most common adverse reactions due to Kuvan are
oropharyngeal pain, pharyngitis, esophageal pain, gastritis, dyspepsia, abdominal pain, nausea and
vomiting. Hypersensitivity reactions including anaphylaxis and rash have beenreported. Most
hypersensitivity reactions occurred within several days of initiating treatment. Two cases of
hyperactivity have been reported, including one case ina patient who received an accidental overdose
of Kuvan {see Warnings and Precautions (5.1, 5.11)].

7 DRUG INTERACTIONS

Based onin vitro study, there is potential for Kuvan to inhibit p-glycoprotein (P-gp) and breast cancer
resistance protein (BCRP) inthe gut at the therapeutic doses. Co-administration of Kuvan may increase
systemic exposure to drugs that are substrates for P-gp or BCRP {see Clinical Pharmacology (12.3)].

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy
Pregnancy Category C

A patient registry has been established that collects data on women who are treated with Kuvan during
pregnancy. For more information regarding the registry program call 1-800-983-4587.

Risk Summary

There are no adequate and well-controlled studies with Kuvanin pregnant women. Anembryo-fetal
development study with sapropterin dihydrochloride inrats using oral doses up to 3 times the maximum
recommended human dose (MRHD) given during the period of organogenesis showed no effects. Ina
rabbit study using oral administration of sapropterin dihydrochloride during the period of
organogenesis, a rare defect, holoprosencephaly, was noted at 10 times the MRHD. Kuvan should be
used during pregnancy only if the potential benefit justifies the potential risk to the fetus.

Clinical Considerations

Disease-associated maternal and/or embryofetal risk

Available data from the Maternal Phenylketomuria Collaborative Study on 468 pregnancies and 331 live
births in PKUlaffected women demonstrated that uncontrolled Phe levels above 600 pmol/L are
associated with a very high incidence of neurological, cardiac, facial dysmorphism, and growth
anomalies. Good dietary control of Phe levels during pregnancy is essential to reduce the incidence of
Phe-induced teratogenic effects.

Animal Data



No effects onembryo-fetal development were observed in a reproduction study inrats using oral doses
of up to 400 mg/kg per day sapropterindihydrochloride (about 3 times the MRHD of 20 mg/kg per day,
based on body surface area) administered during the period of organogenesis. However, in a rabbit
reproduction study, oral administration of a maximum dose of 600 mg/kg per day (about 10 times the
MRHD, based onbody surface area) during the period of organogenesis was associated with a non-
statistically significant increase inthe incidence of holoprosencephaly intwo high dose-treated litters
(4 fetuses), compared to one control-treated litter (1 fetus).

8.3 Nursing Mother

It is not known whether Kuvanis present in human milk. Sapropterin is present in the milk of
intravenously, but not orally, treated lactating rats. The developmental and health benefits of human milk
feeding should be considered along with the mother’s clinical need for Kuvan and any potential adverse
effects onthe human milk-fed child from the drug or from the underlying maternal condition. Exercise
caution when Kuvan is administered to a nursing woman.

8.4 Pediatric Use

Pediatric patients with PKU, ages 1 month to 16 years, have been treated with Kuvan in clinical trials
[see Clinical Studies (14.1)].

The efficacy and safety of Kuvan have not been established inneonates. The safety of Kuvan has been
established in children younger than 4 years intrials of 6 months durationand in children 4 years and
older intrials of up to 3 years inlength {see Adverse Reactions (6.1)].

In children aged 1 month and older, the efficacy of Kuvan has been demonstrated intrials of 6 weeks or
less in duration [see Clinical Studies (14.1)].

In a multicenter, open-label, single armstudy, 57 patients aged 1 month to 6 years who were defined as
Kuvan responders after 4 weeks of Kuvan treatment and Phe dietary restriction were treated for 6
months with Kuvan at 20 mg/kg per day. The effectiveness of Kuvanalone onreduction of blood Phe
levels beyond 4 weeks could not be determined due to concurrent changes indietary Phe intake during
the study. Mean (£SD) blood Phe values over time for patients aged 1 month to <2 years and 2 to <7
years are showninFigure 1.



Figure 1: Mean Blood Phe Level Over Time by Age (vears) (N=57)
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8.5 Geratric Use

Clinical swdies ol Kuvon in patiens with PEU did notinclude poatens oged 65 vears ond older. 1L s not
ko swhether these patiens respond dillerendy thon vounger padiens.

8.6 Pauents with Renal Irnpairment

Patiens with renal impoirment hove not been evaluowed in clincal wiols. Mormiwor potens who have renol
impairment carelully when they ore receiving Kovan,

10 OVERDOSAGE

Two uninention] overdosoges with Kuvon have been reporwed. One adule potient in o Kovon clinical
ril received o single Kuvan dose ol 4,500 me (36 mede ) insiead ol 2,600 mg (20 mgdke ). The paticen
reporied imild heodoche and mild disginess immediowe ]y aler wking the dose; both syimpuoms resolyved
within 1l hour with no reaument intervention T here were no associowed Jaborawory west obnormalities.
The poticn suspended therapy Llor 24 hours and then restoried Kuvon with no repors ol abononmal signs
ar syimprms. Inposumorketing, one pediowic poden received Kovon doses ol 45 medg per doy insieadd
ol 20 mg/lke per doy. The patient reporied hyperoctvivy that begon ow onunspecilied time alwer overdose
ond resolved aler the Kovon dose was reduced o 20 mede per day.

Ino clinical swdy o evaluawe the ellecs ol Kovon on cordioc repolarization, o single supra-therapeatic
dose ol 100 medg (5 tmes the moximum recomimended dose) was odministered o 54 healthy odulis. No
serious adverse reactions were reporied during the swidy, The only odverse reactions repored inmore
thim 1 subject who received the supra-theropeutic dose were upper abdomim] pain (6% ond dizziness
(4%}, A dose-dependent shortening ol the QT inerval wos observed {see Cfinicol Pharmocodogy (1220,

Patiems should be odvised w notily their physicions incoses ol overdose.



11 DESCRIPTION

Kuvon (soproplerin dihvdrochloride) is an orally odminisiered Phenylalonine Hydroxylose activalwor (or
PAH activawor) Sopropierin dibydrochloride, the active pharmaceutical ingredien in Kovan, s o
synthetic preporation ol the dihvdrochloride salt ol mowrally occurring wewrrahydrobiopuerin (BH4 ).
Soproperin dibyvdrochloride is anoll -whiwe wo light vellow crysiols or crysialline powder.

The chemical mumne ol sapropierindibhydrochloride is (61R)-2-amino-6-[(113,25)-1,2-dihvdrosyvpropyl |-
5.6,7.8-1erohydro-4(1H}-preridinone dihydrochloride and the moleculor lormulo is CoHgNe O 3-2HEC]
with o moleculor weight ol 314,17,

Soproplerin dihydrochloride has the lolowing sirucwiral lormalo:

e 2 HCI

Kuvonis supplicd as wblews and posder Llor oral soluton comaining 100 mg ol soproplerin
dihvdrochloride fequivalen o 6.8 mg ol sopropuerin base) Kuvan is also supplicd as powder lor oral
sojution conwining 500 mg ol saproplerin dibydrochloride fequivolent o 384 mg ol soproplerin bose).

iy

Tablews are round, oll-white w light vellow, mouwled, ond debossed with *1777 Boach wablel conains the
lollowing imclve ingrediens: oscorbic acid (USP), crospovidone (NI, dibosic calcium phosphote
(USP), D-monmitn] (USPY, riballavin (USE), and sodium steary] Lumorae (NI

Kuvan powder [or oral solution is all-white o vellow incolor, Each unit dose packel conmains the
lollowing imctve ingrediens: oscorbic acid (USP), D-momiw] (USPY, powssium ciwrawe (USP), ond
sucralose (NI L3463

12 CLINICAL PHARMACOLOGY

12,1 Mechanism of Aclon

Kuvanis a synthelc lormol BH4, the colaciar [or the ecnayime phenylalonioe hydroxylose (FPAH) PAH
hydroxylowes Phe through an oxidotive reacton o lonmwrosine. In potiens with PKU, PAH acliviwy is
absent or deliciens Treaunen with BH4 conoctvowe residual PAH cozyme aclivivy, iimprosve the normol
oxidatyve mewbolismol Phe, ond decrease Phe levels o some paticents.

12.2 Pharmacodynamics

In PEU patiens who are responsive wo BH4 reaunen, blood Phe Jlevels decrease within 24 hours alwer
o single odministration ol soproperin dihydrochloride, although moximal ellect on Phe Jevel moy wke
up Lo o mondth, depending on the poten. A single doily dose ol Kuvan is adequaote 1o mainwin sible
blood Phe levels over o 24-hour period. Twelve potiens with blood Phe [esels ronging lrom 516 o
986 pmo 'L fmeon 747 £ 153 pmo Ly were assessed with 24 Thour blood Phe Jeve] monitoring
lallowing o daily morming dose ol 10 mgde per day, The blood Phe Tese] eermained stable doring o

24 Thour observation period. No substonial increases inblood Phe levels were observed lollowing
laod inake throughout the 24 -hour period.

Kuvon dose-response relationship was swidied inanopen-label, lorced turatdon swidy ot doses ol §



mg/kg per day, then 20 mg/kg per day, and then 10 mg/kg per day (Study 3) [see Clinical Studies (14.1)].
Individual blood Phe levels were highly variable among patients. The mean blood Phe level observed at
the end of each 2-week dosing period decreased as the dose of sapropterindihydrochloride increased,
demonstrating an inverse relationship betweenthe dose of sapropterindihydrochloride and mean blood
Phe levels.

Effects of Kuvanonthe QT ¢ interval

A thorough QTc study was performed in 56 healthy adults. This randomized, placebo and active
controlled crossover study was conducted to determine if a single supra-therapeutic (100 mg/kg) dose
of Kuvan or a single therapeutic dose (20 mg/kg) of Kuvan had an effect on cardiac repolarization. In
this study, Kuvan was administered after dissolving tablets in water under fed condition. This study
demonstrated a dose-dependent shortening of the QT interval. The maximum placebo-subtracted mean
change frombaseline of the QT ¢ interval was -3.69 and -8.32 ms (lower bound of 90% CI: -5.3 and -
10.6 ms) at 20 and 100 mg/kg, respectively.

12.3 Pharmacokinetics

Studies in healthy volunteers have shown comparable absorption of sapropterin when tablets are
dissolved in water or orange juice and taken under fasted conditions. Administration of dissolved tablets
after a high-fat/high-calorie meal resulted in meanincreases in Cyax 0f 84% and AUC of 87%
(dissolved in water). However, there was extensive variability in individual subject values for Cp,,x and
AUC across the different modes of administration and meal conditions. Inthe clinical wials of Kuvan,
drug was administered in the morning as a dissolved tablet without regard to meals. The mean
elimination half-life in PKU patients was approximately 6.7 hours (range 3.9 to 17 hr), comparable with
values seenin healthy subjects (range 3.0 to 5.3 hr).

A study in healthy adults with 10 mg/kg of Kuvan demonstrated that the absorption via intact tablet
administration was 40% greater than via dissolved tablet administration under fasted conditions based on
AUCy.;. The administration of intact tablets under fed conditions resulted in an approximately 43%
increase in the extent of ahsorption compared to fasted conditions based on AUC_;.

Population pharmacokinetic analysis of sapropterin including patients from 1 month to 49 years of age
showed that body weight is the only covariate substantially affecting clearance or distribution volume
(see Table 4). Pharmacokinetics inpatients >49 years of age have not been studied.

Table 4. Apparent Plasma Clearance by Age

0t <1 « 6to<12 |12t <18
Parameter yr* 1 t((;}ig%r yrt vl Ziﬁj{g;r
(N=10) (N=23) | (N=24)

CL/F 815+ 50.7 £ 51.7+ 39.2+£93| 379+
(Lhrkg) | 924 | 201 | 219 | (383) | 202
Mean+SD | (53.6) (484) = (47.4) (31.8)

(Median)

*Evaluated at 20 mg/kg per day dose
TEvaluated at 5, 10, or 20 mg/kg per day doses
Metabolism

Sapropterinis a synthetic form of tetrahydrobiopterin (BH4) and is expected to be metabolized and
recycled by the same endogenous enzymes. Invivo endogenous BH4 is converted to quinoid
dihydrobiopterin and is metabolized to dihydrobiopterin and biopterin. The enzymes dihydrofolate
reductase and dihydropteridine reductase are responsible for the metabolism and recycling of BH4.

Drug literaction Studies



In vitro:

The potential for sapropterin dihydrochloride to induce or inhibit cytochrome P450 enzymes was
evaluated in in vitro studies which showed sapropterin did not inhibit CYP 1A2, 2B6, 2C8, 2C9, 2C19,
2D6, or 3A4/5, nor induce CYP 1A2, 2B6, or 3A4/5.

An additional in vitro study showed sapropterindid not inhibit OAT1, OAT3, OCT2, MATE1, and
MATE2-K transporters. The potential for sapropterin dihydrochloride to inhibit OATP1B1 and
OATP1B3 has not been adequately studied. Based on in vitro study, there is potential for sapropterin
dihydrochloride to inhibit P-gp and BCRP inthe gut at the therapeutic doses.

In vivo:

No in vivo drug-drug interaction studies have been conducted.

13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility

A 2-year carcinogenicity study was conducted in F-344 rats, and a 78-week carcinogenicity study was
conducted in CD-1 mice. In the 104-week oral carcinogenicity study in rats, sapropterin
dihydrochloride doses of 25, 80, and 250 mg/kg per day (0.2, 0.7, and 2 times the maximum
recommended human dose of 20 mg/kg per day, respectively, based onbody surface area) were used. In
the 78-week oral carcinogenicity study in mice, sapropterin dihydrochloride doses of 25, 80, and

250 mg/kg per day (0.1, 0.3, and 2 times the recommended human dose, respectively, based on body
surface area) were used. Inthe 2lyear rat carcinogenicity study, there was a statistically significant
increase inthe incidence of benign adrenal pheochromocytoma in male rats treated with the 250 mg/kg
per day (about 2 times the maximum recommended human dose, based onbody surface area) dose, as
compared to vehicle treated rats. The mouse carcinogenicity study showed no evidence of a
carcinogenic effect, but the study was not ideal due to its durationof 78 instead of 104 weeks.

Sapropterindihydrochloride was genotoxic inthe in vitro Ames test at concentrations of 625 pg (T A98)
and 5000 pg (TA100) per plate, without metabolic activation. However, no genotoxicity was observed
in the in vitro Ames test with metabolic activation. Sapropterindihydrochloride was genotoxic inthe in
vitro chromosomal aberration assay in Chinese hamster lung cells at concentrations of 0.25 and 0.5 mM.
Sapropterindihydrochloride was not mutagenic in the in vivo micronucleus assay inmice at doses up to
2000 mg/kg per day (about 8 times the maximum recommended human dose of 20 mg/kg per day, based
on body surface area). Sapropterin dihydrochloride, at oral doses up to 400 mg/kg per day (about 3
times the maximum recommended human dose, based on body surface area) was found to have no effect
on fertility and reproductive function of male and female rats.

14 CLINICAL STUDIES

14.1 Clinical Studies in PKU
The efficacy of Kuvanwas evaluated in five clinical studies in patients with PKU.

Study 1 was a multicenter, open-label, uncontrolled clinical trial of 489 patients with PKU, ages 8 to 48
years (mean 22 years), who had baseline blood Phe levels = 450 pmol/I. and who were not on Phe-
restricted diets. All patients received treatment with Kuvan 10 mg/kg per day for 8 days. For the
purposes of this study, response to Kuvan treatment was defined as a > 30% decrease inblood Phe from
baseline. At Day 8, 96 patients (20%) were identified as responders.

Study 2 was a multicenter, double-blind, placebo-controlled study of 88 patients with PKU who

responded to Kuvanin Study 1. After a washout period from Study 1, patients were randomized equally
to either Kuvan 10 mg/kg per day (N=41) or placebo (N=47) for 6 weeks. Efficacy was assessed by the
mean change in blood Phe level from baseline to Week 6 inthe Kuvan-treated group as compared to the



mean change inthe placebo group.

The results showed that at baseline, the mean (£SD) blood Phe level was 843 (£300) pmol/L inthe
Kuvan-treated group and 888 (£323) pmo /L in the placebo group. At Week 6, the Kuvan treated group
had a mean (£SD) blood Phe level of 607 (x377) pmol/1., and the placebo group had a mean blood Phe
level of 891 (£348) pmol/1.. At Week 6, the Kuvan- and placebo treated groups had mean changes in
blood Phe level of =239 and 6 pmol/L, respectively (mean percent changes of —29% (+32) and 3%
(£33), respectively). The difference betweenthe groups was statistically significant (p <0.001) (T able
5).

Table 5: Blood Phe Results in Study 2

Sapropterin (N=41) I(’ll\?i:?;)
Baseline Blood Phe Level* (pmol/L)
Mean 843 (x300) 888
(£SD) (£323)
Percentiles 620, 990 618,
(25th, 75th) 1141
Week 6 Blood Phe Level (pmol/L)
Mean 607 (x377) 891
(£SD) (£348)
Percentiles 307,812 619,
(25th, 75thy 1143
Mean Change in Blood Phe From Baseline to Week 6 (umol/L)
Adjusted -239 (£38) 6 (£36)
Mean
(+SE)T
Percentiles -397,-92 -96, 93
(25th, 75th)
Mean Percent Change in Blood Phe From Baseline to Week 6
Mean - 29 (£32) 3(x33)
(£SD)
Percentiles -61, -11 -13, 12
(25th, 75th)

*The mean baseline levels shown in this table represent the mean of 3 pretreatment levels (Wk -2, Wk-1,
and Wk 0). Treatment with Kuvan or placebo started at Wk 0.

Tp-value <0.001, adjusted mean and standard error froman ANCOVA model with change inblood Phe
level frombaseline to Week € as the response variable, and both treatment group and baseline blood
Phe level as covariates.

Change inblood Phe was noted in the Kuvan-treated group at Week 1 and was sustained through Week 6
(Figure 2).



Figure 2: Mean Blood Phenylalanine (Phe) Level Over Time*

p < 0.001
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Figure 2

Study 3 wos o malicener, open-lobel, extension swidy inwhich 80 potiens who responded w Kovon
rresoument in Swidy 1 and complewed Swdy 2 underwent & weeks ol lorced dose-traton with 3 dilleren
doses ol Kuvon, Treounens consiswed ol 2 comsecutive 2-week courses ol Kuvon ol doses ol 5, then 20,
ond then 10 mgdg per doy. Blood Phe Tevel was moniwored alier 2 weeks ol reaunent ol each dose
level, Adboseline, meon (£5D) blood Phe wos 844 (2398 pmo /L. Adthe end ol wreaunen with 5, 10,
and 20 mede per doy, mean (#5000 blood Phe Ievels were 744 (2384 pmo /L, 640 (2382) pmo 1L, and
581 (309 pmo 'L, respectively (Table 6).

Table 6: Blood Phe Resultss From Forced Dos e-Tiwaton in Stady 3

Kt B Mean (+5D} | Mean Changes (£5D)
Level (mg/ke No.ofl | Blood Phe in Blood Phe Level
day) Paticns Level Erom Week 0
REEDA (pnol/L) (pnol/L)
Baseline
(No 80 844 (+£3098) —
Treatment)
5 80 744 (£384) 1100 (£205)
10 80 G40 (£382) 1204 (£303)
20 80 581 (£390) -263 (£318)

Swidy 4 wos o multicenwer swidy ol 80 pediowic patiens with PKU, ages 4 1o 12 vears, who were on
Phedresoricied dies and who had blood Phe lesels <480 pmo Lo screemng. All potens were oreaced
wilth open-label Kovon 20 mgde per doy Lor 8 doys. Tiesponse w Kuvon was delined os o 230%
decrease inblood Phe lrom baseline ac Day 8. AL Day 8, 50 patiems (56363 had 0 2320% decrease in
blood Phe.

Swidy 5 waos anopen lobel, single arm, malticener wial in 93 pediowic potens with PEU, aged 1 month
o & years, who hod Phe Jevels greower thonor equal wo 360 pmo Lo screening, All padens were



treated with Kuvan at 20 mg/kg per day and maintained on a Phe-restricted diet. At Week 4, 57 patients
(61%) were identified as responders (defined as = 30% decreased inblood Phe frombaseline) (see
Figure 1 section 8.4).

16 HOW SUPPLIED/STORAGE AND HANDLING

Kuvan tablets, 100 mg, are round, off-white to light yellow, mottled, and debossed with “177”. The
tablets are supplied as follows:

NDC 68135-300-02 Bottle of 120 tablets

Kuvan powder for oral solution is an off-white to yellow powder packaged inunit dose packets as
follows:

100 mg Kuvan per packet:

NDC 68135-301-22 Carton of 30 unit dose packets
NDC 68135-301-11 Single unit dose packet

500 mg Kuvan per packet:

NDC 68135-482-11 Carton of 30 unit dose packets
NDC 68135-482-10 Single unit dose packet

Storage

Store Kuvan tablets at 20°C to 25°C (68°F to 77°F); excursions allowed between 15°C to 30°C (59°F to
86°F) [see USP Controlled Room Temperature]. Keep container tightly closed. Protect from moisture.

Store Kuvan powder for oral solution at 20°C to 25°C (68°F to 77°F); excursiomns allowed between 15°C
to 30°C (59°F to 86°F) [see USP Controlled Room Temperature]. Protect from moisture.

Manufactured for:
BioMarin Pharmaceutical Inc.
Novato, CA 94949

17 PATIENT COUNSELING INFORMATION
See FDA-approved patient labeling (Patient Information and Instructions for Use)

Patients should be advised of the following information before begiming treatment with Kuvan:

® Advise patients that Kuvan may cause low blood Phe levels. Advise patients that children younger
than 7 years treated with Kuvan doses of 20 mg/kg per day are at increased risk for low levels of
blood Phe compared with children 7 years and older. Blood Phe levels that are too low for
prolonged periods of time may be associated with catabolism and protein breakdown {see Warnings
and Precautions (5.3)].

® Advise patients that Kuvanis to be used in conjunction with a Phe-restricted diet {see Warnings and
Precautions (5.6)].

® Advise patients that not all patients with PKU respond to treatment with Kuvan and that response to
Kuvan can only be determined by a therapeutic tial {see Warnings and Precautions (5.4, 5.5)].

® Advise patients that they must be evaluated for changes in blood Phe after being treated with Kuvan
at the recommended dose(s) for age to determine if they are a responder and that blood Phe levels
and dietary Phe intake should be measured frequently during the first month {see Warnings and
Precautions (5.4, 5.5)].



® Advise patients that they should have frequent blood Phe measurements and nutritional counseling
with their physician and other members of the health care team knowledgeable in the management of
PKU to ensure maintenance of blood Phe levels inthe desirable range [see Warnings and Precautions
(5.4)].

e Advise patients not to modify their existing dietary Phe intake during the evaluation period inorder
to get an accurate assessment of the effect of Kuvan onblood Phe levels.

e Advise patients not to continue treatiment with Kuvan if they are determined to be a non-responder
during the evaluation period [see Dosage and Administration (2.1)].

® Advise patients that reduction of blood Phe levels through dietary control is animportant
determinant of long-term neurologic outcome in PKU patients. Advise patients that the effect of
Kuvan onlong-term neurologic function in patients with PKU has not been assessed.

e Advise patients that Kuvan may cause hypersensitivity reactions including anaphylaxis and rash {see
Warnings and Precautions (5.1)].

e Advise patients to notify their physician for symptoms of severe gastritis {see Warnings and -
Precautions (5.2)].

® Advise patients that blood Phe levels that are too high for prolonged periods of time canresultin
neurologic impairment.

o Advise patients that adequate blood Phe control needs to be maintained to avoid blood Phe levels
that are too high or too low.

® Advise patients that to ensure maintenance of adequate blood Phe control, close monitoring is
recommended and that the dose of Kuvan should be adjusted if necessary.

® Advise patients with hepatic impairment and patients who are taking Kuvan in combination with drugs
that inhibit folate metabolism, drugs that affect nitric oxide-mediated vasorelaxation, or levodopa
that they may require additional clinical monitoring while taking Kuvanf{see Warnings and Precautions
(5.7,5.8,5.9,5.10)].

® Advise patients that Kuvan may cause hyperactivity {see Warnings and Precautions (5.11)].

® Advise patients that BioMarin has a product registry for PKU patients to collect data on women who
become pregnant while receiving Kuvan treatment.

® Advise patients that Kuvan may interact with other drugs. Advise patients to report to their
healthcare provider the use of any other prescription or nonprescription medication. {see Drug
Interactions (7)]{see Clinical Pharmacology (12.3)].

PATIENT INFORMATION
Kuvan (COO-van)
(sapropterin dihydrochloride)
tablets

Kuvan (COO-van)
(sapropterin dihydrochloride)
powder for oral selution
What is Kuvan?

Kuvanis a prescription medicine used to lower blood levels of phenylalanine (Phe), in people with a
certaintype of Phenylketonuria (PKU). Kuvan is used along with a Phe-restricted diet.

What should I tell my doctor before taking Kuvan?

Before you take Kuvan, tell your doctor if you:

® have afever

® have liver or kidney problems

® are allergic to sapropterindihydrochloride or any of the ingredients in Kuvan. See the list of



ingredients in Kuvan at the end of this leafiet.
® have poor miritionor have loss of appetite
® are pregnant or plan to become pregnant.

Pregnancy Registry: There is a pregnancy registry for women who ke Kuvan during pregnancy. The

purpose of this registry is to collect information about the health of you and vour baby. Talkto your

doctor about how you can take part in this registry.

® are breastfeeding or planto breastfeed. It is not known if Kuvan passes into your breast milk. Talk to
your doctor about the best way to feed your haby if you take Kuvan.

Tell your doctor about all the medicines you take, including prescription and over-the-counter
medicines, vitamins, herbal, and dietary supplements. Kuvan and other medicines may interact with each
other.

Especially tell your doctor if you take:

o a medicine that contains levodopa

® anaifolate medicine

o gvanafil (Stendra), sildenafil (Revatio, Viagra), tadalafil (Adcirca, Cialis), vardenafil (Staxyn,
Levitra}

Tell vour doctor if you are not sure if your medicine is one that is listed above.

Know the medicines vou take. Keep a list of them to show your doctor and pharmacist when you geta
new medicine.

How should T take Kuvan?

® Take Kuvanexactly as your doctor tells you. Your doctor should tell you how much Kuvan to take
and whento take it.

® Your doctor may change your dose of Kuvan depending on how you respond to treatment.
Take Kuvan 1 time each day with a meal. It is best to take Kuvan at the same time each day.
Kuvan comes as a tablet and powder for oral solution.

o You canswallow Kuvan tablets whole or dissolve the tablets in water or apple juice. You may
also crush the tablets and mix ina small amount of soft food, such as apple sauce or pudding
before taking.

o Be sure that you know what dose of Kuvan powder yvour doctor prescribed and whether you
should use Kuvan 100 mg packets, Kuvan 500 mg packets, or both types of packets to prepare
yvour dose.

o (Open Kuvan powder packets only when you are ready to use them

o Kuvan powder for oral solutionshould be dissolved inwater or apple juice. You may also mix
the powder for oral solutionina small amourt of soft food, such as apple sauce or pudding
before taking.

o See the detailed “Instructions for Use” that comes with Kuvan for information about the correct
way to dissolve and take a dose of Kuvan tablets or Kuvan powder for oral solution.

® Jtis not possible to lmow if Kuvan will work for you until you start taking Kuvan. Your doctor will
check your blood Phe levels when you start taking Kuvanto see if the medicine is working.
® During treatment with Kuvan:

e Any change you make to your diet may affect your blood Phe level. Follow your doctor’s
instructions carefully and do not make any changes to your dietary Phe intake without first talking
with your doctor. Evenif you take Kuvan, if your Phe blood levels are not well controlied, you
candevelop severe neurologic problems.

o Your doctor should continue to monitor your blood Phe levels often during your treatment with
Kuvan, to make sure that your blood Phe levels are not too high or too low.

o If you have a fever, or if you are sick, vour blood Phe level may go up. Tel vour doctor as
soon as possible so they canchange your dose of Kavan to help keep your blood Phe levels in



the desired range.
® If vou forget to take vour dose of Kuvan, take it as soonas you remember that day. Do not take 2
doses ina day.
o If you take too much Kuvan, call your doctor for advice.

What are the possible side effects of Kavan?

Kuvan can cause sevious side effects, inclading:
e Severe allergic reactions. Stop taking Kuvan and get medical help right away if you develop any of
these symptoms of a severe allergic reaction:
o wheezing or trouble breathing
e coughing
o rash
o feeling lightheaded or you faint
o flushing
o pausea
¢ Inflammation of the lining of the stomach (gas tvitis}. Gastridds can happen with Kuvan and may be
severe. Call vour doctor rvight away if vou have any of these signs oy symptoms:
o severe upper stomach-area (abdominal) discomfort or pain, nausea and vomiting
o blood in your vomit or stool
o black, tarry stools
¢ Phe levels that are too low. Some childrenunder the age of 7 who take high doses of Kuvaneach
day may experience low Phe levels.
® Too much or constant activity (hyperactivity) can happen with Kuvan. Tell your doctor if you
have any signs of hyperactivity, including:
o fidgeting or moving around too much
o talking too much

The most commonside effects of Kuvan are:
headache

runny nose and nasal congestion

sore throat

diarrhea

vomiting

cough

@ & @& B @ @

Tetl 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 Kuvan. For more information, ask your doctor or
pharmacist. Call your doctor for medical advice about side etfects. You may report side effects to FDA
at 1-800-FDA-1088.
How should I store Kuvan?

® Store Kuvanat roomtemperature between 68°F to 77°F (20°C to 25°C).

® Keep Kuvan tablets inthe original bottle with the cap closed tightly.

® Protect from moisture.

Keep Kuvan and all medicines out of the reach of children.

General information about the safe and effective use of Kuvan

Medicines are sometimes prescribed for purposes other than those listed ina Patient Information leaflet.
Do notuse Kuvan for a condition for which it was not prescribed. Do not give Kuvan to other people,
evenif they have the same symptoms you have. it may harm them.



Il vouwould like more inlonmation, wlk with vour doclor. You conask your phormocist or doclor lor
inlormation about Kouvon that is writen lor health prolessionmals. Tor more inlonmation, call 1-877-605-
HR26.

What are the ingredients in Kovan?
Active ingredient: soproplerin dihyvdrochloride,

Kuvan tablet inactive ingredicnts: ascorbic acid, crospovidone, dibosic calcium phosphie,
Ddmowmitol, ribollovin, ond sodivm sieary] Lumaroe.

Kuvan powder [or oral soluton inactive ingredients : oscorbic acid, Dlmomin], polossium cicrate,
and sucralose,

This Potien Inlormation hos been opproved by the U5, Tood and Dirug Administration.
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INSTRUCTIONS FOR USE
Kuvan (COO-van)
(sapropterin dihydrochloride)
tablets
Kuvan (COO-van)
(sapropterin dihydrochloride)
powder [or oral solution
Reod this Instructions lor Use belore vou start wking Kovon ond cach tme you relill your prescriplion.
There moy be nes inlormation This inlormation does o wbe e place ol wlking widh your healthcore
provider about your reaunen. Talk wo yvour docior il you hove any questions about the right dose ol
Kuvan o ke or how 1o mix L
Important information:
o Kuvan comes as o wblel or ino pockel conwining powder.
& Toke Kuvon exacdy os vour doclor wells you. Your doclor should we]] you hosw much Kovon o ke
ond when w whke i
* Your doclor oy chonge vour dose ol Kuvon depending on how vou respond w wreounent, or based
onvour baby's weighl
& [ vour boby weighs 22 pounds or less, lollow the secion colled “Ins orections for giving Kovan
powder for oral soluton (Kuvan 100 mg packews ) w babies who weigh 22 ponnds or less™,
& Toke Kovon 1 tme coch doy swidh o meal. Tuis bestw ke Kovan ou the same time cach day.

Ins urncuons for taking Kovan tablets:

Kuvan wables can be swallowed whole or dissolved inwater or apple juice. You may also crush the
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tablets and mix ina smatl amount of soft food, such as apple sauce or pudding.

To dissolve Kuavan tablets:

® Mix Kuvantablets in4 ounces to 8 ounces (% cup to 1 cup) of water or apple juice. It may take a few
minutes for the tablets to dissolve. To make the tablets dissolve faster, you canstiv or crush them

® The tablets may not dissolve completely. You may see small pleces floating ontop of the water or
apple juice. This is normal and safe for you to swallow.

e Drink within 15 minutes.

o After drinking vour medicine, if you still see small pieces of the tablet, add more water or apple
juice and drink to make sure that you take all of your medicine.

Ins ructons for taking Kuvan powder for oral selution:

For babies who weigh 22 pounds or less, see the sectionbelow called “Instructions for giving Kuvan
powder for oral soluton (Kuvan 100 mg packets) to babies who weigh 22 pounds or less.”

Kuvan powder for oral solutionshould be dissolved inwater or apple juice. The powder for oral
solution may also be mixed ina small amount of soft foods, such as apple sauce or pudding.

To dissolve Kavan powder for oval s olution:

# Pe sure that you know what dose of Kuvan your doctor has prescribed and whether vou should use
Kuvan 100 mg packets, Kuvan 500 mg packets, or both types of packets to prepare your dose.

o Openthe packet(s) of Kuvan powder for oral solutionby folding and tearing, or cutting at the dotted
line inthe upper right corner of the packet. Open the packet(s) only when you are ready to use them.

o Lmpty the contents of the packet{s} into 4 ounces to 8 ounces (172 cup to 1 cup) of water or apple
juice.

® Drink within 30 minutes.

Ins tructions for giving Kuvan powder for oral solution (Kuvan 100 mg packets) to babies wheo
weigh 22 pounds or less:
® The dose of Kuvanis based onbody weight. This will change as your baby grows. Your doctor
will tell you:
o the number of Kuvan 100 mg packets needed for one dose
@ the amount of water or apple juice needed to mix one dose of Kuvan
o the amount of the mixture (powder and water or apple juice) vou will need to give your baby his
or her prescribed dose of medicine.
# (Give yvour baby the prescribed amount of mixture (powder and water or apple juice} within 30
minutes after mixing. If vou are not able to give your baby’s dose within 30 minutes after mixing,
pour the unused medicine into the trash. You will need to mix a new dose.

Supplies needed to mix and give your baby’s dose of Kuvan powder for oral solution:
¢ the number of Kuvan 100 mg packets needed for one dose

® asmall cup of water or apple juice

® one 30 mL medicine cup for mixing

small spoon or clean utensil for mixing

10 ml. oral dosing syringe

scissors (optional)

Ask your pharmacist for a 30 mL medicine cup for mixing and an oral dosing syringe if you do not have
these supplies.

Step 1: Find a clean, flat work surface.
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Step 2:

Step 3:

Step 4:

Step 5:

Step 6:

Step 7:

Place a small cup of water or apple juice, the oral dosing syringe, and an
empty medicine cup on your clean, flat work surface (see Figure A).

Pour 5 mL or 10 mL of water or apple juice fromthe small cup into the
medicine cup, as instructed by your doctor. Check to make sure that the amount
of liquid lines up with the amount that your doctor tells you (see Figure B).

Check the label on the Kuvan packet(s). If the packet is marked Kuvan 100 mg,
empty the entire contents of the Kuvan packet into the medicine cup (see
Figure C).

Stir the mixture with the small spoon or other clean utensil until all of the
powder completely dissolves (see Figure D).

To give a dose of Kuvan to your baby: Place the tip of the oral dosing
syringe into the liquid inside the medicine cup. Pull back on the plunger and
draw up the amount of the mixture prescribed by your doctor (see Figure E).

Take the oral dosing syringe out of the medicine cup. Carefully turn the oral
dosing syringe so that the tip is pointing up. Check to make sure that the
amount of medicine in the oral dosing syringe lines up with the amount of
mixture prescribed by your doctor (see Figure F).

N
- plunger
oral dosmg syringe

medlclne wuler or npple

wp

Figure A

liquid line

medicine cup

Figure B

medicine cup

Figure C

Figure F



Place the tip of the oral dosing syringe into your baby’s mouth. Point the tip of
the oral dosing syringe toward either cheek (see Figure G). Push on the
plunger slowly, a small amount at a time, until all of the mixture in the oral
dosing syringe is given.

Step 8:

Figure G

Throw away any remaining mixture. Remove the plunger from the barrel of
the oral dosing syringe. Wash the oral dosing syringe and medicine cup with

Step 9: warm water and air dry. When the oral dosing syringe is dry, put the plunger
back into the barrel. Store the oral dosing syringe and medicine cup for the
next use.

How should I store Kuvan?
e Store Kuvan at room temperature between 68°F to 77°F (20°C to 25°C).
e Keep Kuvan tablets in the original bottle with the cap closed tightly.
® Protect frommoisture.

Keep Kuvan and all medicines out of the reach of children.

This Instructions for Use has been approved by the U.S. Food and Drug Administration.
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Carton and Immediate Container L.abel
NDC 68135-300-02

KUVAN®
(sapropterin dihydrochloride) Tablets

100 mg*

* Equivalent to 76.8 mg of sapropterin
Rx only

120 Tablets

BIOMARIN®

Manufactured for



BioMarin Pharmaceutical Inc.
Novato, CA 94949

by EXCELLA GmbH
Niirnberger Strasse 12,
90537 FEUCHT

Germany

Store at 20°C to 25°C (68°F-77°F); excursions allowed between 15°C to 30°C (59°F-86°F)
[See USP Controlled Room Temperature]

Keep container tightly closed
Protect from moisture

Usual Dos age:
See Physician Package Tnsert

75497011-2124

Dimensions 59x59x86mm
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RX only

‘Lo open

Fold on the dotted line and tear or cutacross top of packet

NDC 68135-301-11

KUV ANE

(sapropterin dihydrochloride) Powder for Oral solution

100 mg*

* Equivalent to 75.8 myg of sapropterin

Directions : Dissolve contents of packet as described inthe package insert.

Usual Dosage: see package imsert

Sore gf Z0F0 B 20°0 B8°F-7TF);
arursions alicwed betwaen
16°C to 30°C (OPF-86"F)
1562 USP Congralied
Room Tamperature]

K container tghtly closad
Pritact frorr moisture

Usual Dosage:
Sew Physkian Package Insert




Store ot 20°C w 25%C (6B°T-T7°T); excursions allowed bewween 15°00 w 30°C (52T -B6°T)
See USP Conralled Room Tremperaware
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:KUVAN

2= (sanropterin difycrochloride)

Powder for Oral Solution
100mf

* Equivalent fo 76.8 mg of sapropienn
Directions: Dissoive contents of packet
a3 described in the packape insari.
tizual dosage: see packape insert
Shore &t 20°C 0 25°C E8°F-T7°R
excursions allowed between

15°C to 30°C H8°F-B6°F)

See USP Confrolled Room Temperatre

Protect from moisture
Heep out of rezch of children
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LOT/EXP CODE

RX only

MNowe New Surenghl!

To apen

Told onthe dowed line and tear or cut acrnss wop ol poacket
NDC BB135-482-10

KUVANE

(soproplerin dihydrochloride} Powder Lor Oral solution

500 mg* per single use pocket

= Rhouivalent o 384 g ol saproplerin
Directons: Dissolve conents ol packet as described in the Instructions lor Use.
Uswal Dosage: see pockage inserl

Store oL 20°C w0 25°C (68°T-77°T)
See USP conrolled room timperature.

Prowecl Irommoiswure

Keep outol reach ol children
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22" (sapropterin dihydrochloride)
Powder for Oral Solution

500 mg*| per single use packet

* Equivalent to 384 mg of sapropterin
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B:OMARIN

Mamfactred for
BioMarin Pharmaceutical Inc.,
Novato, CA 94949

Directions: Dissolve contents

of packet as described in the
Instructions for Use.

Usual dosage: See package
insert

Store at 20°C-25°C (68°F-77°F)
See USP controlled room
temperature.

Protect from moisture

Keep out of reach of children
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sapropterin dihydrochloride tablet

Product Information
Product Type HUMAN PRESCRIPTION DRUG Item Code (Source) NDC:68135-300

Route of Administration ORAL

Active Ingredient/Active Moiety

Ingredient Name Basis of Strength Strength
SAPROPTERIN DIHYDRO CHL O RIDE (UNIL RG277LEF5B3) (SAPROPTERIN - SAPRO P’ITERlNI 100 mg
UNILEGX6574321) DIHYDROCHLORIDE
Inactive Ingredients

Ingredient Name Strength

ASCORBIC ACID (UNL: PQ6CK8PDOR) 5 mg
CROSPOVIDONE (UNLL 2578 30E56 1) 13.5 mg
ANHYDROUS DIBASIC CALCIUM PHOSPHATE (UNIL: L11K75P92)) 6.54 mg
MANNITOL {(UNL: 30 WL53L36 A) 171.18 mg
RIBOFLAVIN (UNL: TLM29760FR) 0.03 mg
SODIUM STEARYL. FUMARATE (UNILL: 7CV7WJIK4UD 3.75mg
Product Characteristics
Color WHITE (o ff-white to light yellow) Score no score
Shape ROUND Size 10mm
Flavor Imprint Code 177
Contains
Packaging
# Item Code Package Description Marketing Start Date Marketing End Date

1 NDC:68135-300-02 120 in 1 BOTTLE; Type 0: Not a Combination Product  12/14/2007

Marketing Information

Marketing Category  Application Number or Monoegraph Citation  Marketing Start Date Marketing End Date
NDA NDAD22181 12/14/2007

KUVAN

sapropterin dihydrochloride powder, for solution

Product Information
Product Type HUMAN PRESCRIPTION DRUG Ttem Code (Source) NDC:68135-301

Route of Administration ORAL



Active Ingredient/Active Moiety

Ingredient Name Basis of Strength Strength
SAPROPTERIN DIHYDRO CHL O RIDE (UNIL: RG277LF5B3) (SAPROPTERIN - SAPRO P’ITERlNI 100 mg
UNILEGX6574321) DIHYDROCHLORIDE
Inactive Ingredients

Ingredient Name Strength

MANNITOL (UNI: 30WL53L36A) 169.1ms
POTASSIUM CITRATE (UNL: EESOONIGFF) 32.5mg
SUCRALOSE (UNL: 96 K6 UQ3ZD4) 5.9 mg
ASCORBIC ACID (UNU: PQ6CKBPDOR) 5mg
Product Characteristics
Color WHITE (off white to yellow) Score
Shape Size
Flavor Imprint Code
Contains
Packaging
# Item Code Package Description Marketing Start Date Marketing End Date
1 NDC:68135-301-22 30 in 1 CARTON 02/21/2014

1 NDC:68135-301-11 1in 1 PACKET; Type 0: Nota Combination Product

Marketing Information

Marketing Category  Application Number or Monoegraph Citation  Marketing Start Date  Marketing End Date
NDA NDA205065 02/21/2014

KUVAN

sapropterin dihydrochloride powder, for solution

Product Information
Product Type HUMAN PRESCRIPTION DRUG Item Code (Source) NDC:58135-482

Route of Administration ORAL

Active Ingredient/Active Moiety

Ingredient Name Basis of Strength Strength

SAPROPTERIN DIHYDRO CHL O RIDE (UNIl: RG277LF5B3) (SAPROPTERIN - SAPROPTERIN

UNILEGX6574321) DHYDROCHLORIDE e



Inactive Ingredients
Ingredient Name
MANNITOL (UNIE: 30 WL53L.36 A)
ASCORBIC ACID (UNIl: PQ6CK8PDOR)
SUCRALOSE (UNL: 96 K6UQ3ZD4)
POTASSIUM CITRATE (UNI: EE90ONIG FF)

Packaging

# Item Code

1 NDC:68135-482-11
1 NDC:68135-482-10

Package Description
30 in 1 CARTON
lin 1 PACKET; Type 0: Not a Combination Product

Marketing Start Date
05/27/2015

Marketing Information

Marketing Category
NDA

Application Number or Monograph Citation
NDA205065

Marketing Start Date
05/27/2015

Labeler - BioMarin Pharmaceutical nc. (007004745)

Establishment
Name Address ID/FEI Business Operations
AndersonBrecon 053217022 ANALYSIS(68135-482,68135-301), LABEL(68135-301, 68135-482) , MANUFACTURE(68135-
Inc. 482, 68135-301) , PACK(68135-301, 68135-482)
Establishment
Name Address ID/FEI Business Operations

BioMarin Pharmacentical Inc. 010004135 ANALYSIS(68135-301, 68135-300, 68135-482)
Establishment

Name Address ID/FEI Business Operations
Catalent Pharma Solutions LL.C 014504112 LABEL(68135-300), PACK(68135-300)
Establishment

Name Address ID/FEI Business Operations

DOTTIKON EXCLUSIVE SYNTHESIS AG

Strength
845.5 mg
25mg
162.5 mg
28.5mg

Marketing End Date

Marketing Fnd Date

480000413 APIMANUFACTURE(68135-300, 68135-301, 68135-482)

Establishment
Name Address ID/FEI Business Operations
‘éﬁgﬁa 329809800 ANALYSIS(68135-300), LABEL(68135-300) , MANUFACTURE(68135-300) , PACK(68135-300)
Establishment
Name Address ID/FEI

Business Operations



Labor L+5 AG \ 1313710642 ANALYSIS(68135-300)

Rohner AG Pratteln ‘ ‘4"& 30406 ‘APl ANUFACTURE( : 11, 68135-482)

$GS Institt Fresenins GmbH | 317219699 ANALYSIS(68135-300)

Revised: 8/2016 BioMarin Pharmaceutical Inc.
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