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Members of the Pharmacy and Therapeutics (P&T) Committee have requested that all clinical information, 
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comments on the POL from all interested parties should be submitted to Erin Narus, PharmD, R.Ph. at the State of 

Alaska. 
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form. This form constitutes a request for NEW information pertaining to peer-reviewed literature 

including off-label peer-reviewed studies. 
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PRODUCT: 

IORKAMBl (Rl (lumacaftor/ivacaftor) 

Clinical Rationale Requestfor Consideration (If additionalspace is required, use Ginical Rationale Continuation Page}. 

Cystic Fibrosis (CF) is a rare, progressive, multisystem, life-shortening, genet ic disease caused by defects in t he CFTR protein, which 
regulates the flow of chloride and other ions across t he epithelium. Defect s in the CFTR protein arise from mutations in the CFTR 

gene that affect t he quantity and/or function of cell surface CFTR protein. Although many different mutations of the CFTRgene 

have been recognized, FS08del is the most common CF-causing mutation. The F508del homozygous patient population is typically 

characterized by an early, progressive clinica l course w ith early onset of progressive lung function decline. There is no cure for CF, 

and current therapies for patients who are homozygo us for the F508del-CFTR mutation treat t he symptoms of t he disease. In 

contrast, lumacaftor/ivacaftor combination therapy targets the underlying cause of CF in patients who are homozygous for the 

FS08del-CFTR mutation by increasing the quantity, stability, and function of F508del-CFTR protein at the cell surface, resulting in 

increased chloride ion transport. 

The approval of ORKAMBI was based on the results of two pivotal 24-week, Phase 3, randomized, double-blind, placebo-controlled 
studies {TRAFFIC and TRANSPORT) in patients with CF 12 years of age and older (list ed as Trial 1 and Trial 2, respect ively, in the f ull 

Prescribing lnfonnation). In bot h st udies, the primary efficacy endpoint was change in lung function as determined by the absolute 

change from baseline in percent predicted FEVl (ppFEVl ) at Week 24. The primary endpointwas met in both studies. The 

treatment differ ence between ORKAM BI and placebo was 2.6 percent age points in TRAFFIC (P; Q.0003) and 3 percentage points in 

TRANSPORT (P<0.0001}. This corresponded to a mean relative treat ment difference of4.3 and 5.3%, respect ively. Im pr ovements 

w ere observed regardless of age, disease severity, sex, and geographic region. 

In each study, a hierarchical t esting procedure was perform ed for primary and key secondary endpoints compared to placebo. The 

t reatment difference between ORKAMBI and placebo for BMJ was statistically significant in TRANSPORT (P=0.0001} but not in 

TRAFFIC. Results for the CFQ-R Respiratory Domain score were not statistically significant for either trial. [Continues) 
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Therefore, the hierarchy was broken in TRAFFIC at BMI, and in TRANSPORT at CFQ-R Respiratory domain. Additional findings, after 

the hierarchy was broken, include a 30% and 40% reduction in the number of pulmonary exacerbations compared to placebo in 

TRAFFIC and TRANSPORT, respectively. An additional post hoc pooled analysis showed a reduction in the number of pulmonary 
exacerbat ions leading to hospitalizations (61% reduction vs placebo). 

The proportion of patients who prematurely discontinued study drug due to an adverse event was 5% for ORKAMBI and 2% for 

placebo. Serious adverse reactions, whether considered drug-related or not by the investigators, that occurred more frequently in 

patients treated with ORKAM Bl included pneumonia, hemoptysis, cough, increased blood creatine phosphokinase, and 
transaminase elevations. These occurred in 1% or less of patients. Adverse reactions occurring in 5% or more of ORKAMBI patients 
that also occurred at a higher rate in patients treated with ORKAMBI than placebo included dyspnea, nasopharyngitis, nausea, 

diarrhea, upper respiratory tract infection, fatigue, respiration abnormal, increased blood creat ine phosphokinase, rash, flatulence, 
rhinorrhea, and influenza. 

ORKAM Bl should be used with caution in patients with advanced liver disease and only if the benefits are expected to outweigh the 
risks and patients should be closely monitored. Serum transaminases (ALT and AST) and bilirubin should be measured before 

initiating ORKAMBI, every 3 months during the first year of treatment, and annually thereafter. Clinical experience in patients with 

ppFEVl <40 is limited, and additional monitoring of these patrents is recommended during initiation oft herapy. Increased blood 
pressure has been observed in some patients treated with ORKAMBI. Blood pressure should be monitored periodically. Lumacaftor 

is a strong inducer of CYP3A and administration may decrease systemic exposure of CYP3A substrates, which may decrease 

therapeutic effect. Co-administration with sensitive CYP3A substrates or CYP3A substrates with a narrow therapeutic index is not 
recommended. Hormonal contraceptives should not be relied upon as an effective method of birth control when co-adminstered 
with ORKAMBI. lvacaftor is a substrate of CYP3A4 and CYP3A5 isoenzymes. Co-administration with strong CYP3A inducers is not 

recommended. Non-congenital lens opacities/cataracts have been reported in pediatric patients treated with ORKAMBJ and 
ivacaftor. Baseline and follow-up examinations are recommended in pediatric patients initiating ORKAMBI. See the full Prescribing 

Information for dose interruption guidance and additional information regarding drug-drug interactions. 

PROGRESS extension trial data in patients 12 years of age and older: 

Patients who completed 24 weeks of treatment in TRAFFlC or TRANSPORT could enter a 96-week Phase 3 blinded extension study 

(PROGRESS) in which everyone received 1 of the 2 lumacaftor/ivacaftor combination dosing regimens (i.e., resulting in up t o 120 
weeks of continuous treatment from start ofTRAFFIC/TRANSPORT for patients that were on active drug and up to 96 weeks weeks 

of continuous treatment for patients that were on placebo in those trials). Results reported here are for the approved ORKAM Bl 
regimen for patients 12 years and older {lumacaftor 400 mg/ivacaftor 250 mg ql2h). The primary endpoint ofthe extension study 
was safety and tolerability. Selected secondary endpoints included absolute change from baseline in ppFEVl, absolute change from 

baseline in BMI, absolute change from baseline in CFQ-R Respiratory Domain, and number of pulmonary exacerbations. This study 
was not placebo controlled, is not included in the apprm1ed foll Prescribing Information, and w as not considered by the FDA in 

approving ORKAMBI. 

The safety profile observed in PROGRESS was consistent with that seen in TRAFFIC/TRANSPORT. Serious adverse events (SAEs) 
reported with ORKAMBI in PROGRESS were consistent with those reported in TRAFFIC{rRANSPORT and were predominantly CF 
complkations. The most frequently reported SAEs were pulmonary exacerbation, hemoptysis, and distal intestinal o bstructio n 

syndrome (DIOS). Three deaths occurred fn PROGRESS, none of which were considered related to the study drug by investigators. 

In patients receiving ORKAMBI from the beginning of TRAFFIC/TRANSPORT the mean ppFEV1 was sustained above baseline at 0.5 

percentage points through Week 96. BMI continued to improve in the patients receiving ORKAMBI from the onset of 

TRAFFlC/TRANSPORTwith a 0.96 kg/m2 improvement at weelc96. ORKAMBI treatment also provided sustained reduction in 
pulmonary exacerbation rates up to 120 weeks, at an annualized event rate of 0.65. 

[Continued] 
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with cystic fibrosis who have a pfle508del CFTR mutation: a phase 2 randomised controlled trial. Lancet Respir Med. 2014; 

171:527-538. 


Rowe SM, Mccolley SA, Rietschel E, et al. Effect of 8 Weeks of Lumacaftor in Combination With lvacaftor in Patients With CF and 
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Patients in PROGRESS knew they were on active drug; these patients also may have had changes in their stabfe medicat ion 
regimen. PROGRESS is not included in the full Prescribing Information and the FDA did not consider this data ln approving 
ORKAMBI. PROGRESS may not meet the FDA definition of an adequate and well-controlled study due to its study design. 

Data from the PROGRESS study were used to evaluate whether ORKAMBI altered the rate of change in lung function and 
nutritional measures compared to a matched control cohort from the US CF Foundation Patient Registry (CFFPR). Each patient 
treated with ORKAMBI was matched on known predictors of lung disease progression using a propensity score approach wit h up to 

5 eligible control patients who were ~12 years ofage and homozygous for F508del. ORKAMBl-treated patients (n"455) who met 
the fncluslon criteria were matched with 1,588 control patients. This analysis found that the annual rate of percent predicted FEVl 
decline was reduced by 42% in ORKAMBl-treated patients compared with the matched control group (slope: -1.33 vs -2.29 per 
year, respectively; P<0.001). The annual rate of change in BMI i-score was 0.068 greater in ORKAMBl-treated patients compared 
with the control group (+0.028 vs -0.040 per year; P<0.001). The annual rate of change in BMI was 0.160 greater in 
ORKAMBl-treated patients compared with the control group (+0.259 vs +0.1DO per year; p;;:Q,002). 

Because this analysis was not a randomized controlled trial, c:ausality cannot be definitively established. In addition, rate ofchange 

estimates were based on measurements spanning different lengths of time for different patients, with more patients contributing 

information in the first year than in the second year. The rate of change analysis is not included in the approved full Prescribing 
Information and the FDA did not consider this analysis in approving ORKAMBI. This analysis may not meet the FDA definition of an 
adequate and well-controlled study due to reliance, in part, on data from a study that was not placebo-controlled. 

809-011 ORKAMBI 6 through 11 year old trial 
Safety and tolerability of ORKAMBf in 58 patients 6 through 11 with CF who are homozygous for the F508del mutation were 
evaluated in a Phase 3 open-label multicenter trial. The dose of lumacaftor and ivacaftor used was selected to match the exposure 
to the levels observed in adult patients. There were 58 patients in the study (listed as Trial 3 in t he full Prescribing Information), all 
of whom received lumacaftor 200 mg/ivacaftor 250 mg twice daily in addition to their prescribed CF therapies. There was a 2-week 
washout period between the end of treatment and the start of the safety follow-up that was used to assess off-treatment effects. 

The safety profile was generally similar to that in patients 12 years and older in the TRAFFIC and TRANSPORT trials. With respect to 

adverse events, the incidence of maximum transaminase (ALT or AST) levels >8, >5, >3x ULN was 5%, 9%, and 19%, respectively. 
No patients ha.d an increase in total bilirubin levels >2x ULN. ORKAMBI dosing was maintained or successfully resumed after 
interruption in all eleven patients with LFT elevations, except one patient who discontinued treatment prematurely. The incidence 
of respiratory adverse reactions was 3% (2/58 patients). The ppFEV1, evaluated as a safety measure, improved by 2.5 percentage 
points at Week 24. During the washout period from Week 24 to Week 26, the change was -3.2 percentage points. 

Sweat chloride, a pharmacodynamic measure, showed a reduction at Day 15 of 20.4 mmol/L that was sustained through Week 24 
(mean change, decrease of 24.8 mmol/L). Following a 2-week washout period, mean sweat chloride increased by 2l.3 mmol/L 
Based on this data, as well as TRAFFIC/TRANSPORT, the FDA recently approved an expanded indication for ORKAMBI for 6 through 
11 year old patients homozygous for the F508del mutation at a dose of 200 mg lumacaftor with 250 mg ivac:aftor every 12 hours. 

In summary, 24-week Phase 3 trials have shown that ORKAMBI improves outcomes across multiple clinical parameters including 
ppFEVl, nutritional status {BMI) and pulmonary exacerbations in patients age 12 years and older who are homozygous for the 
F508del-CFTR mutation. The longer-term extension data from PROG RESS demonstrates that these outcomes are sustained through 
up to 120 weeks of treatment. The safety profile in patients 6 through 11 years and homozygous for the F508del-CFTR mutation 
was consistent with the profile observed in older patients. By targeting the underlying protein defect, ORKAMBI represents a 
treatment advancement for people with CF who are 6 years of age and older and homozygous for the F508del-CFTR mutation; a 
population with high unmet medical need. Results from the rate of change analysis of patients 12 years and older suggest 

ORKMABI is a disease-modifying therapy. 
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HJGHLJGHTS OF PRESCRIBING INFORMATION 
These highlights do T1ot include all the informlltion need~d to use 
ORKAMBI safely and effectively. See full prescribing information for 
ORKAMBI. 

ORKA~Bl" {Jumacaftorlivacaftor) tablets, for oral use 
Initial U.S. Approval: 2015 

------RECENT MAJOR CHANGES-----­
lndications and Usage (1) 9/2016 
Dosage and Administration (2} 9/2016 
Warnings and Precautions, Effect on Blood Pressure (5.4} 5/2016 

----1.NDICATlONS A'1D USAGE------­
ORKAMBJ is a combinotion ofJumacaftor and ivacaft.or, a cystic fibrosis 
transmembrane conductance regulator (CFTR) potentiator, indicated for the 
treatment ofcystic fibrosis (CF) in patients age 6 years and older who are 
homozygous for the FSO&iel mutation in 1he CFTR gene. If the patient' s 
genotype is unknown, an FDA-cleared CF mutation r.est should be used to detect 
the presence of the F508del mutation 011 both alleles of1he CFTR gene. (l) 

ltmitauons ofUse: 
The efficac>· and safety ofORKAMBl h~ve not been estal>lished in patienl5 
with CF ot.hcr than those homozygous for the F508rlel mutalion. (1) 

-----DOSAGE AND ADMINJSTRATJON----­
• 	 Adults and pediatric patients age 12 years and older: two tablets (each 

contaming lumacaftor 200 mg/ivacaftor 125 mg) taken orally every 
12 hours. (2.1) 

• 	 Pediatric patients age 6 through 11 years: two tablets (each containing 
lumacaftor 100 mg/ivacaftor 125 mg)taken o:-ally every 12 hours. (2. l ) 

• 	 · Reduce dose in patients with moderate or severe hepatic impainnent. {2.2, 
8.6, 12.3) 

• 	 When initiating ORKAMBI in patients taking strong CY"P3A inhibitors, 
reduce ORKA.MBJ dose forthc fir..t week of1reatment. (2.3, 7.1, 12.3) 

-------DOSAGE FORMS AND STRENGTHS 
• 	 Tablets: lumacaflor I 00 mg and ivacaftor 125 mg; lumacaftor 200 mg and 

ivacaftor 125 mg. (3) 

--------CO.l'iTRAJNDICATlONS------­
• 	 None. (4) 

--------WAR:--flNGS AND PRECAUfJONS,.____ 
Use in patients with ruivanccd liver disease: ORK.AMBI should be used 
with caution in these patients ar.d only iflhc benefits arc expected ro 
outweigh the risks. lfORKAMBJ is used in these patients, they should be 
dosely monitored after the initiation oftreatment and the dose should be 
reduced. (2.2. 5. J, 6.1) 

p.o 

Li"er-rclatcd events: Elevated transaminases (ALT/AST) have been 
observed in some cases associated with elevated bilirubin. Measure 
serum trnnsaminascs and bilirubin before initiating ORKAMB!, every 
3 months during the first year oftreatment, and annually thereafter. f'or 
;,atients with a hisrory ofALT, AST, or bilirubin elevations, more 
frequent monitoring should be considered. Interrupt dosing in patients 
with ALT or AST >5 x upper limit ofnonnal (ULN), or ALT or AST 
>3 x ULN with bilirubin >2 x ULN. Following resolution, consider the 
benefits and .risks of resuming dosing. (5.2, 6.1) 

• 	 Respiratory evenIS: Chest discomfort, dyspnea, and respiration abnormal 
were observed more commonly during initiation ofORKAMBT. Clinical 
experience in patients with percent predicted FEY, (ppF'EV:) <40 is 
limited, and additional monitoring ofthese paticots is recommended 
during initiation oftherapy. (5.3, 6.1) 
Blood pressure: lncreased blood pressure hasbeen observed in some 
patients. Periodically monitor blood pressure in all patients. (S.4, 6.1) 
Drug interactions: Use with sensitive CYP3A subs.trntes or CYP3 A 
substrates with a narrow therapeutic index may dccrc.'ISC systemic 
e,cposure of the medicinal prodocts and co-administration is not 
recommended. Honnonal contraceptives should not be relied upon as an 
effective method ofcontmcep1ion and their use is associated with 
increased menstruation-related ad\'erse reactions. Use with slTong 
CYP3A inducers may diminish exposure of ivacaftor, which may 
diminish its effectiveness; therefore, co-adminisL-ation is not 
recommended. (S.5, 6 .l , 7, 12 .3) 

• 	 Cataracts: Non-congcoit:al lens opacities/cataracts have been report.cd in 
pediatric patients treated with ORKAMBI and ivacaftor, a component of 
OR.KAMB!. Baseline and follow-up examinations are recommended in 
pediatric patients initiating ORKAMBl. (5.6) 

ADVERSE REACTlON.-,_.------­
The most common adverse reactions to ORKAMBI (occurring in 2:5% of 
patients with Cf homozygous for the F508del mutation in the CFTR gene) 
were dyspnea, nasopharyngitis, nausea, diarrhea. upper respiratory tract 
infection, fatigue. respiration abnonnal, blood crcatinc phosphokinase 
increased. rash, flatulence, rhinorrhca. inlluenza. (6. 1} 

To report SUSPECTED ADVERSE REACTIONS, contact Vertex 
Pharmaceuticals Incorporated at 1-877-634-8789 or FDA at 1-800-FDA­
1088 or www.fda.gov/medwatch. 

-------DRt:Gl'.',"TERACTlOJ•iS--------­
See Full Pre.scribing Information for a complete list. (2.3, 7.. 12.3) 

See 17 for PATIENT COUNSELING 11"FORMATJON and FDA­
approved patient labeling. 
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FULL PRESCRIB ING INFORMATION 
INDlCATIONS AND USAGE 

ORKAMBI is a combinat ion of lwnacaftor and ivacaftor indicated for the treatment of cystic fibrosis (CF) in patients ae,e 6 years and older wh.o are homo:eygous for the 
F508del mutotion in the CFTR gene. ff the patient' s genolype is unknown, an FDA-cleared CF mutation test should be l~ to detect the presence of the F508del 
mutation on both alleles of the C FTR gene. 

Limitations of Use 

The efficacy and s:afely of ORKAMBT have not been established in patients with CF other than those homozygous for the F508del mu!Jltion. 


DOSAGE ANO ADMINISTRATIOK 

Dosing Information in Ad ullli and Children Age 6 Years 111d Older 


J 'fnble 1: Oosiigt ofORKAMBT in Patieab Age 6 Vea rs a nd Older 

JAgc ORKAMBI Dose ITomi Daily Dose 

16 through I I years Take two lumacaftor 
J00 mg,'ivacaftor J25 mg 
tablets every 12 hours v.ith 
fat-containin11, fuod. 

Ilumacaftor 
400 mg/ivacaftor 
500mg 

llumacaftor J 12 years and older Take two lumacaflor 
200 mglivacaftor 125 mg 
tablets every l 2 hours with 
fut-containin!l food. 

800 mg/ivacaftor 
500mg 

Examples ofappropriate fat-containing foods include eggs, avocados, outs, butter, peanut butter, cheese pizza, whole-milk dairy products (such 11s whole milk, cheese, 
and yogurt), elc. If a patient misses a doseand remembers the missed dose within 6 hours, lhe patient should take the dose with tac-containing food. Cf more than 6 
hours elapsed after the usual dosing time, the patient should skip that dose and resume the nonnal schedule for the fol lowing dose. A double dose should not be taken to 
make llJ) for the forgotten dose [see Cli11iC1JIPham,.ncology (12.J) and Patient Counse fing InformDJion (J 7)]. 

2.2 Dosage Adjustment for Patieots wilh Hepatic Impairment 

No dose adjustment is necessary for patients with mild hepatic impairment (Child-Pugh Class A). A dose reduction to 2 tablets in the morning and I tablet in :he 

evening is recommended for patients with moderate hepatic impainncnt (Child-Pugh Class 8). 


St:.id1cs have not been conducted in patients with severe hepatic imp11innent (Child-Pugh Class C), but exposure is expecled lO be higher than in patients with moderate 
hepatic impainnent Therefore, use with caution at a maximum dose of I 1ablet in the morning and l tablel in the evening, or less, in patients with severe hepatic 
impainnent a11er weighing the risks and benefits of treatment (see Use in Specific Populations (8.6), CJin;cal Pl,arm11CQlogy (11.3), and Palient Coun.wlfng Jnformalion 
(Ji)}. 

2.3 Dos~e Adjustment ror- Patients 'faking C\ 'P3A Inhibit.ors 
No dose adjustment is necessary when CYP3A inhibitoo; are initiated in pacien:s already taking ORKAMB I. However, when 111i1iating OR.KAMB! in patients currently 
laking strong CYP3A inhibitors (e.g., itraconaz.ole), roduce ORK.AM 8 ( dose to I tablet daily fur the first week oflreatmcnt. Fol lowing this period, continue with the 
recommended daily dose. 

ICORKAMBI is intcrrupl.Cd for more lhan 1 Wl:>Ck WKI then re-initiated whi le taking stronsCYP3A inhibitof3, patients should reduce O.RKAMBJ dose 10 1 tablet daily 
for the fir..t week oftrcatmcnl re-initiation. Following this period, continue witli the recommended daily dose. 

3 DOSAGE FORMS ANO SI'RE~GTHS 
Tablets: 100 mg lwn!IC:lfior and 125 mg ivacaflor; supplied as pink, O\lal-shape:l, fitm-coau:d, fixed-dose combination tablets containing lOO mg of lumacaftor anu 
125 mg of ivacaftor. Each tablet is printed with the characters ~, VJ 25" in black ink on one side (l.lld plain on the other. 

Tablets: 200 mg lurnacanor and 125 mg ivacaftor; supplied as pink, oval-shaped, li\m-coatcd, fixed-dose combination tablets containing 200 mg of lumacaftorand 
125 mg of iv11Caftor. Each tablet is printed with the characters "2V 125" in black ink or, one side and plain on the other. 

4 CONTRAl1"0fCATJONS 
:-Jone. 

5 WARNTNGS AND PRECAUTIONS 
S.l Use in Padcats witla Advanced Liver Disu se 
Worsening of liver function, including hepatic encephalopathy, in patients with advancod liver disease has been reported in some patients with CF while receiving 
ORKAMBl Use ORKAMBJ with caution in pat ients with advanced li\'CI' disease and only ifthe benefits are expected to outweigh the risks. lfORKA~ffil is used in 
these pat ients, they should be closely monitored after the initiation of t.rcatment and the dose sh<iuld be reduced (see Dosage andAdmi11istrat.lon (2.2) andAd1•erse 
Reactions (6.1)}. 

S.2 Li\lu-relatcd £vents 
Serious adverse reactions related to cle,·o.ted transwninases ha11e been reported :n patients with CF receiving ORKAMBI. 1n some instances, these elevations have been 
:issociatcd with concomitant elevations in total serum bilirubin. 

It is recommended that ALT, AST, and bilirubin be assessed priorto initiating ORKAMBI, every 3 months during the first year of treatmC11t, and annually thereafter. 
For patients with a history of ALT, AST, or bilirubin elevations, more frequent monitoring should be considered. Patients who develop increased ALT. AST, or 
bilirubin should be closely monitored until the abnormalities resolve. 

Dosing should be interrupted in _patients with ALT or AST greater than 5 x upper limit ofnormal (ULN) when not associoted with elevated oilirubin. Dosing should 
also be interrupted in patients with ALT or AST elevations great.er than 3 x ULN when associated with bilirubin elevations greater than 2 x ULN. Following resolut ion 
of transaminase elevations, consider the benefits and risks of resuming dosing {see Adverse Re.actions (6. l)]. 
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5.3 Respiratory Events 
Respiratory events (e.g., cht:St discomfort, dyspnca, and respiration abnormal) were ohservcd more commonly in patients during initiation ofORK.AMBl compared 1o 
those who received placebo. Clinical experience in patients with percent predicted FEV1 (ppFEV1) <40 is limited, and additional monitoring oithcsc patients is 
recommended during initiation. of therapy [see Adverse Reactions (6.I)}. 

5.4 Effect on Blood Pressure 
Increased blood pressure has been observed in some patients treated with ORKAMBI. Blood pressure should be monitored periodically in all patients being treated with 
ORKAMl:3l {see Adverse Re«lions (6. /)]. 

5.S Drug lnteractions 
Substrates ofCYP3A 
Lumaca.f'..o: is a strOn!l inducer ofCYP3A. Administration of0RKAMB1 may decrease systemic exposure of medicinal products that are substrates ofCVP3,\, which 
may dccfease therapeutic effect. Co-administration ,~ith sensitive CYPJA substrates or CYP3A substrates with a narrow therapeutic index is not recommended. 

ORK.AMS! may substantially decrease hormonal contraceptive exposure, reducing ihcir effectiveness and increasing d1e incidence ofmenstruation-associated adverse 
reactions, e.g .• amenorxhea, dysmenorrnea, menorrhagia, menslIUal irregular (27% in women using honnonal contraceptives compared with 3% in women not using 
hormom l contraceptives). Hormonal coo1raceptives, including oral, injectable. transdennal. and implantable, should noi be relied upon as an effective method of 
contraception when co-administered with ORKAMBC (see Adverse Reactions (6. 1), Drug !nteractiorzs (7.3, 7. 1 I). and ClinicalPharmacology (12.3)}. 

Strong CYP3A ln<lucers 
Tvacaftor is a substrate of CYP3A4 and CYP3A5 isoenzymes Use ofORKAMBI with strong CYP3A inducers. such as rifampin, significanlly reduces ivacaftor 
exposure, which may reduce the therapeutic elfectivcncss ofORKAMBL Therefore, co-administration with strong CYP3A inducers (e.g., rifampin, St. John' s wort 
(Hyper/cum pe,foratum]) is not recommended [see Drog fnleractlons (1.2) andClinical Pharmacology (12.3)}. 

5.6 Cataracts 
Cases ofnon-congenital lens opacities have been reponed in pediatric patients treated with ORKAMBl and ivacaftor, a component ofORKAMBI. Although other risk 
factors were present in some cases {such as cortico;tcroid use and exposure to :adiation), a possible risk attributable lo ivacaflor cannot be excluded [see Use m Specific 
Pupu/01/0,,s (8.4)}. Boseline and fotl.:>w-up ophthalmological examinations are recommended in pediatric patients initiating OR.KAMB( treatment. 

6 ADVERSE RKACTlONS 
The following adverse reactions MC discussed in greater detail in other sections ofthe label: 
• 	 Use in Patients with Advanred Liver Disease (see Warnings and PrecautlollS (5.1)] 

Liver-related Events [see Warnings and Precautions (5.2)] 
• 	 Respiratory Events {see War11/ngs and Precautions (5.3)} 
• 	 Effocl on Blood Pressure [see Warning,s-and Precautions (5.4)] 

6.1 Oinical Trials F.Jptrlence 
Because clinical trials are conducted under widely v:irying conditions, adverse reaction rates observed in theclinical ttials ofa drug cam1ot be directly compa· ed to rates 
in the clinice 1 trials of another drug ond may not reflect the ratt:s observed in practice. 

The overall safety profile of0RKAM131 is based on the pooled dara from 11~ patients with CF 12 years and old~r who am homozygous for the F508de/ mutation in 
the CFTR gene and who received al least one dose ofstudy drug in 2 double-blind, placebo-controlled, Phase 3 clinical trials, each with 24 weeks oftreatment (Trials l 
and 2). Of the 1108 patients, 49% were female and 99"/o were Caucasian; 369 patients received OR.KAMBl every 12 hours and 370 received placebo. Additional safety 
dam in 58 patients with CF aged 6 through l l years who are homozygous for the F50&:Jef-CFTR mutation were obtained from a 24-weck, open-label, m ulticentcr 
Phase 3 safety trial (Trial 3 ). 

The proportion ofpatiencs who prematurely discontinued study drug due 10 adverse events was So/. for patients treated with ORKAMBI and 2% for patients who 
received placebo. 

Serious adverse reactions, whether considered drug-related or not by the investigators, that occurred more frequently in patienls treated with OR.KAMBI included 
pneumonia, hcmoptysis, cough, increased blood creatinc phosphokinase, and transaminase ele\/ations. These occurred in I% Of less ofpatients. 

Table 2 shows adverse reactions occurring in ,::5% ofpalients with CF ages 12 years arid older treated with OR.KAM.Bl who are homozygous for the F508de/ mu1ation 
in the CFrR gene that also occurred at a higher rate than in patients who received placebo in the two double-blind, placebo-controlltd trials. 

Table 2: lnd dcnee ofAdverse Dt-~ Re11cdoa s in 2:5•4 of ORKAMBI-Trcattd 
Patlnts Ages 12 Years and Older Who are l:lomozygo.s for the FS08dd 
Matatioa in the CFTR Gene in 2 Placebo-Controlled Phase 3 Oinical Trials of 
24 Weeks Duration 

Adveri.e Reaction 
(Preferred Term) 

OQKAMBI 
N=l69 
(%) 

P lacebo 
~ a370 

(%) 

Dyspnea 48 (13) 29{8) 

Nasopha,yngitis 48 ( 13) 40 ( II) 

Nausea 46 ( 13) 28 (8) 

Diarrhea 45 ( 12) 31 (8) 

Upper respirat0ry tract infection 37 (10) 20(5) 

Fatigue 34 (9) 29(8) 
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The safety profile from the 24-week, open-label, multicente.r Phase 3 safety trial in 58 patients agt:d 6 through 11 years with CF who arc homo:iygous for tile 
F508del-CFTR mutation (Trial 3) was similar to that observed in Trials l and 2 . 

Additional information 011 selected adverse reactions from these trials is detailed below. 

Description of Selec1ed Adverse Drug Reactions 
Liver-related Adverse Reac1io115 
In Triali. I and 2, the incidence ofmaximum transaminase (ALT or AST) levels >8, >5, and >3 x CLN elevations was similar between patients treated with ORKAMBI 
and those who r~eived placebo. Three patients who received ORKAMBI had liver-related serious adverse reactions, including 2 reported as transaminase ele,,•ations 
and l as hepatic encephalopathy, compared to none in the plocebo group. Ofthese three, one had elevated transaminases (>3 x ULN) associated with bilirubin elevation 
>2 x ULN. following discontinuation or interruption ofORKAMBI, transaminases decreased to <3 x ULN 

Among 6 patients with pre-existing cirrhosis and/or portal hypertension who received OR.KAMB!, worsening liver function with increased ALT, AST. bilirubin, and 
hepatic encephalopathy was observed in one patient. The event occurred within 5 days ofthe st.art ofdosing end resolved following discontinuation ofORKAMBI [see 
Wcirnings and Precautions (5.i, 5.2)]. 

During the 24-week, open-label Phase 3 clinical trial in 58 patients aged 6 through 11 years (Trial 3 ), the incidence of maximum transaminase (ALT or AST) levels >8, 
>5, and >3 x ULN was 5%, 9%, and 19%. No patients had an increase in total bilirubin levels > 2 x ULN. Lumacaftor/ivacaftor dosing was maintained or successfully 
resumed after interruption in all paiients with tmnsamiMSe elevations, except I patient who discontinued treatment permanently. 

ReJp/rolory Adverse Reactions 
Tn Trials I and 2, the incidence ofrespiratoJ}' symp1om-rela1ed adverse reactions (e.g., chest discomfort, dyspnea, and respiration abnormal) was more common in 
patients treated with ORKAMBI (22"/o) comp0rcd lo patients who received placebo (14%). The incidence ofthese adverse re:u:tions was more common in patients 
treated with ORKAMBI with lower pre-treatment FEV,. Tn patients treated with ORK.AM.Bl, the majorit}• ofthe e,·ents began during the first week oftrealment/sec 
Warnings amiPrecaU/ions (5.3)]. 

During the 24-week, open-label Phase 3 clinical trial (Trial 3) in 58 patients aged 6 through 11 years (mean baseline ppFEV 1was 91.4), the incidence of respiratmy 
symptom-related adverse reactions was 3% (2/58) 

Me11sm1al Abnormalities 
In Trials 1 and 2, the incidence ofcomoincd menstrual abnonnality adverse reactions (e.g., amenorrhea, dysmenorrhea, menorrhagia, menstrual irregular) v.'lls more 
common in female patients treated with ORKAll.ffil (I<l%) compared to placebo (2%). These events occurred more frequently in the subset offemale patients treated 
with O'RKAMB I who were using hotmonal contraceptives (27%) compared to t'iose not using hormonal contraceptives (3%) [see Warnings and PreChllfions (5.5) and 
Drog lrrteractions (7.JI)}. 

Increased Blood Pressw·e 
Jn Trials I and 2, adverse reactions related to increases in blood pressure (e.g., hypertension, blood pressure increased) were reported in I I% (4/369j ofpatients treated 
with ORKAMBI and in no patients who received placebo. 

The proportion ofpatients who experienced a systolic blood pressure value> 140 mmHg ora diastolic blood pressure >90 mmHg on at least two occasions wus 3.6% 
and 2.2% in patients trea!ed with ORKAMBI. respectively, compared v.~th J.6o/. and 0.5% in patients who received placebo [see Warnings andPrecautions (5.4)]. 

7 DRUG INTERACTIO!\S 
Potential for Other Drugs to Affeet Lumacaftor/lvacaftor 

7.1 Inhibitors ofCYP3A 
Co-adminis:ration oflurnacaftor/ivacatlor with itraconaz.ole, a strong CYP3A inhibitor, did not impact the exposure oflumacaftor, but increased ivacaftor exposure by 
4.3-fold. Due to 1he induction effect oflumaca'ftor on CYP3A, at steady-state, the net exposure ofivacatlor is not expected to exceed tliat when given in the absence of 
lumacafior at a dose of 150 mg every 12 hours (the approved dose of ivncaflor monotherapy). Therefore, no dose adjusnnem is necessary when CYP3A inhibitors are 
initiated in patients currently taking ORK.AMEi. Howe,•er, when initiating ORKAMBI in patients taking strong CYP3A inhibitors, reduce the ORKAMBI dose to 
J tablet daily (lumucaft:or 200 msfivacaftor 125 mg total daily dose for patients aged l2 years and o,•er; lumacaftor I00 mg/ ivacaftor 125 mg total daily dose for 
patients aged 6 through 11 y('JIJ'S) for the first week oftreatment to allow for the steady-state induction effect oflumacaftor. Following this period, continue with the 
recommended daily dose (see Doscige andAdministratian (2.3)]. 

Examples ofstrong CYP3A inhibitors include: 
• kctoconaz.ole, itracona:role, posaconazole, and voriconazolc 
• tel ithromycin, clarithromycin. 

No dose adjustment is recommended when used with moderate or weak CYPJA inhibitors. 

7.2 Inducers or CYP'3A 

Co-administration oflumacaftor/ivacnftor with rifampin, a strong CYP3A inducer, had minimal effect on the exposure of lumacatior, bot decreased ivacaftor exposure 

(AUC) by 57%. TI1is m11y reduce the effectiveness of ORKAMBI. Therefore, co-administration with strong CYP3A inducers, such as rifumpin, rifabutin, phenobarbital, 

carbama;zepinc, phenytoin, and St. John's wort (Hypericum per/orarum), is not recommendoo [see Warnings and Precautions (5.J) andClinicalPhamia, ology (/2.3)]. 


Respiration abnormal 32(9) 22(6) 

Blood creatine phosphokinase 
increased 

27(7) 20(5) 

Rash 25(7) 7 (2) 

Flatulence 24(7) l l (3) 

Rhinorrhea 21 (6} 15 (4} 

Influenza 19(5} 8 (2) 
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No Jose adjustment is recommended when used with moderate or weak CYP3A indl.lCen. 

Potential for Lu..acaf19r/lvacaftor to Affect Other Drugs 

7.3 CYP3A Substrates 
Lumocafior is a StTong inducer ofCY'P3A. Co-ad.rninistraeion oflumacnftor with ivacaflor, a sensitive CYP3A substrate, decreased ivacaftor ex:posurc by App:"()ximately 
80%. Administration of ORKAMBI may decrease systemic exposure ofmedicinal products which are substrates ofCYP3A, thereby decreasing tbe therapeutic effect of 
the medicinal product 

Co-administration ofORKAMBI is not recommended with sensitive CVP3A substrates orCYP3A substrates with a narrow therapeutic inde.,c [see Warnings and 
Pr eca111iorrs (S.5) and ClinictJJ PharlflOcol ogy (12.J)} such as: 

• Benzodia:icpiocs: mida2olam, tria.wlum (consider an alternative to these benzodiazepines). 
• hnmunosupprcssant.s: cyclosporine, everolimus, sirolimus, and tacrolimus (avoid the use ofORKAMBI). 

7.4 CYP2.B6 and CYP2C Substrates 

In vitro stlldies susgcst that lumacaftor bas the potential to induce CYP2B6, CYP2C8, CYP2C9, and CYP2C19; inhibition ofCYP2C8 ond CYP2C9 has also been 

observed in vitro . Additionally, in vitro studies suggest that ivacaftor may inhibit CYP2C9. Therefore, concomitant use ofORKA.t\.181 with CYP286, CYP2CS, 

CYP2C9, and CYP2C19 substrates may alter the exposure of these substrates. 


7.5 Dicoxi11 and Ocher P-gp Sabstnites 

Based on in vitro results which showed P-gp inhibition and preGJlane-X-receptor{PXR) activation, lumacaftor has the potential to both inhibit and induce P-gp. 

Additionally, a clinical study with ivacaftor monothcrapy showed that ivacafto; is a weal: inhibitor ofP-gp. Therefore, concomitant use of ORK.AMBI with P-gp 

substrates may alter the exposure of these substrates. 


Monitor lhe semm concentration of digoxin and titrate the digoxin dose to oblllin the desired clinical effect 

7.6 Anti-allergies and Systemic Cortkosteroids 

ORKAMBL may decrease the exposuro of montelukast, which may r~ducc ics efficacy. No dose adjustment for montclukast is recommended. Bnploy appropriate 

clinical mooicoring, as is reasonable, "'·hen co-administered with QRKA,\.1'.Bl. 


Concomitant use of ORKAMBI ma;· reduce theexposure and effectiveness of prednisone and methylprednisolone. A higher dose of these systemic corticosteroids may 
be required to obtain 1hc desired clinical effect. 

7.7 Antibiotics 

Concomil3nt use of ORKAMBI m11y docrease the exposure of clarithromycin, t:1')'1hromycin, and telithromycin, which may reduce the effectiveness ofthese antibiotics. 

Consider an alternative to these antibiotics, such as ciprofloxacin. azithromycin, and levofloxacin. 


7.8 Antifun211ls 

Concomitant use of ORKAMB'I ma;· reduce the exposure and effectiveness of itraconazole. ketoconazolc, posaconazole, and voriconazole. Concomitant use of 

ORKAMBI with these antifungals is not recommended. Monitor patients closely for breakthrough fungal infections ifsuch drugs are necessary. Consider an alternative 

such as fluconazole. 


7.9 Antl-inHammntnries 

Concomitnnt use of ORKAMBI may reduce the cicposure and effectiveness ofibuprofen. A higher dose of ibuprofen may be required to obtain the desired clinical 

effect. 


7.10 ADddepressants 

Concomitant use ofORKAMBJ may reduce the exposure and effectiveness ofcitaloprarn, escitalopram, and sertraline. A higher dose of these antidepressants may be 

required to obtain the desired clinical effect. 


7.J J Hormonal Co•tniccptives 

OR.KAMB! may decrease hormonal contraceptive exposure, reducing the effectiveness. Hormonal contraceptives, including oral, injC(;table, traosdennal, and 

implantable, should not be relied upon as an effective method ofcontraception wllen co-administered with ORKAMBI. 


Concomitant use ofORKAMBl with honnonal contraceptives increased the menstrual abnormality events [~e Adverse R=tions (6. l)J.Avoid concomitant use unless 
the benefit outweighs the risks. 

7.12 Oral Hypoglycemics 

Concomitant use of ORKAMB1 may reduce the exposure and effectiveness ofrepaglinide, and may alter the exposure of sulfonylurea. A dose adjusbnent may be 

required to obeain the desired clinical eJfecL No dose adjusonenl is recommended for mctformin. 


7.13 Proton Pump Jnbibiton , R:Z Blockers, Aatacids 

ORKAMB[ may reduce thoexposure and effectiveness ofproton pump inhibitors such as omeprazole, esomeprazole, and lansoprazole, and may alter the exposure of 

ranitidine. A dose adjustment may be required to obtain the desired clinical effcct. No dose adjustment is recommended for calcium carbonate antacid. 


7.14 W11rfarin 

ORK.AMS! may alter the CKposure ofwarfarin. Monitor the intemational J'I0011alized ratio (INR) when warforin co-administration 1,1,ith ORKAMBI is required. 


7.15 Concomitant Drug$ Thal Do Not Need Dose Adjustment 

No dosage adjustment ofORKAMBl or concomitant drug is recommended whea ORKAMBI is given ~,th the following: azithromycin, :izt:reonam, budesonide, 

ceftazidimc, cetirizine, ciprofloxacin, colistimethatc, colistin, dorna.~e alfa. fluticasonc, ipmtropium, levoOoxacin. pancrearin, p:increlipase, salbutamol, snlmcterol, 

sul femcthoxnzole and trimerhoprim, tiotropium, and tobramycin. Based on the metabolism and route ofel imination, ORKAMBI is not exp«ted to impact the exposure 

of these drugs. 
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8 USE IN SPECIFIC POPUI.ATJONS 
8.1 Pr~ n11acy 
Risk Summary 
There are limited and incomplete human data from clinical trials and postmSJketing reports on use ofORKAMBI or its individual componcnts, lumacafloror ivacaflor, 
in pregnant women to infonn a drug-associated risk. In animal reproduction studies, oral administration oflumacaflor to pregnant rats and rabbits during organogenesis 
demonstrated no tcrntosen icity or uavcrsc effects on fetal development atdoses that produced maternal exposures up to approximately 8 (rats) and 5 (rabbits) time~ the 
exposure at lbe maximum recommended human dose (MRHD). Oral ndministration of ivncaftor to pregnant rats and rabbits during organogenesis demonstrated no 
teratogenicity or adverse eflects on fetal development nt doses that produced maternal exposures up to approximalely 7 (rats) and 45 (rabbits) times the exposure at the 
MRHD. No adverse d.cvclopmental effects were observed after oral administration ofeither lumacaftor or ivacaftor to pregnant rats from organogcncsis through 
lactation at doses that produced maternal exposureg approximately 8 and 5 times the e>:pooures al the MRHD, respectively (see Data). There arc no nnimal reproduction 
studies with concomitant administration of lumacaftor and ivacaftor. 

The background risk ofmajor birth defects and miscarriage for the indicated population is unknown. In the U.S. general population, the estimated background risk of 
major birth defects and miscaniagc in clinically recognized pregnancies is 2% to 4% and 15% to 20%. respectively. 

~ 
Animal Data 
Lumacaftor 
In an embryo-fetal development study in pregnant rats dosed during the period oforganogenesis from gestation days 7-17, lumacaflor was not teratogenic and did not 
affect fetal development or survfval al exposures up to 8 times the MRHD (on wi AUC basis at maternal oral doses up to 2000 mg/kg/day). In an t-'tllbryo-fetal 
development study in pregnant rabbits dosed during the period oforganogenesis ti-om gestation days 7-19, lumacaf1or was not teratogenic and did not affect fetal 
development or survival at exposures up to 5 times the MRHD (on an AUC basis at maternal oral doses up 10 200 mg/kg/day). In a pre- and postnatal development 
study in pregnant female rats dosed from gestation day 6 through lactation day 20, lumacaftor had no elTecls on delivery or growtJ1and development ofoffspring at 
exposures up to 8 times the MRHD (on an AUC basis at maternal oral doses up to I000 mg/kg/day). Placentll transfer of lumacuftor was observed in pregnant rats and 
rabbits. 

h·aeaftor 
In an tl!llbiyo-feml developmcml study in pregnBI1t rats dosed during the period oforganogcncsis from gesuit.ion days 7-17, ivacaftor was not teratogenic and did not 
affoct fe!Hl survival at exposures up to 7 limes the MRHD (based on summed AUCs for ivacaftor and its metabolites at malemal oral doses up to 200 mg/kg/day). Jn an 
embryo-fetal development study in pregnant rabbits dosed during the period of organogenesis from 1,-estation days 7- I9, ivacaftor was not ter.itogenic and did not affect 
fetal development or survival al exposure; up to 45 times the MRHD (onan ivacaftor AUC basis al maternal oral doses up to JOO mg/kg/day). In a pre- and postnllt!II 
development study in pregnant· fumale rats dosed from sestation day 7 through lactation day 20, ivacaftor had no effects on delivery or growth and development of 
offspring at exposures up to 5 times lhc Jl,'JRHO (bas~d on swnmed AUCs for 1vacaflor and its metabolites at maternal oral doses up to l 00 mg/ks/day). Decreased fetal 
body weig:its were observed at a maternally toxic dose that produced exposures 7 times the MRrJD (based on summed AUCs for ivacaftor and its metabolites at a 
rr.atemal oral dose of200 mg/kg/day). Placental transfer of ivacaflor w.is obse:ved in pregnant rats and rabbits. 

8.2 Lactation 
Risk Summazy 
There is no information regarding the presence of lumacaftor or ivacaftor in human milk, the effects on the breustfed infunt, or the effects on milk production. lfoth 
lumacaftor and ivacaftor areexcreted into the milk of lacCating rats; however, due to species-specific differences in lactation pJiysiology, animal Jac1a1ion data may not 
reliably predict le,•cls in human milk (see .DaJa). The dcvclopmcntnl and health benefits ofbreastfeeding shoutd be considered along with the motl1cr's clinical n~-ed for 
OR.KAMB! and any potential adverse effects on the breastfed child from ORKAMB! or from the underlying maternal condition. 

~ 
lumacaflor 
Lacteal excret ion of lumacaftor in rats was demonstrated folJowing a single oral dose (100 mg/kg) of14C-lumacnflor administered 9 to 11 da)'S postpartum to lactating 
mothers (dams). Exposlll'C (AUCo.lAh) values for tumacanor in milk v,crc approximately 40% ofplasma levels. 

lvacaflor 
Lacteal c11crc1ion of ivacaftor in rnrs. wns demonstrated following a single oral dose (100 mg/kg) of 1~C-ivacaflor administered 9 to 10 days postpartum to lac:ating 
mothers (dams). Exposw-e (AUCo.:1Ai.) values for ivacaftor in milk were approximately 1.5 times higher than plasma levels. 

8.3 Fem11les •nd Males ofReproductivePolcnti111 
ORKAMBJ mny d~-crcasc hormomd conlrnccp1ive e,qiosurc, reducing the effectiveness. Honnonal contraceptives, including oml, injectable, tmnsdennal. and 
implantable, should not be relied upon a.s an effective method ofcontraception when co-administered with ORKAMBI {see Warnings andPrecautions (5.5) and Drug 
i11terac1io11.S (7. 1 I)!. 

8.4 Pediatric t,;,e 
The cfficac)' ofORKAMB I in children ages 6 through 11 )'ears is extrapolated from efficacy in patients ages 12 years and older homozygous for the F508del mutation 
in the CFTR gene with support from population pharmacokinetic analyse:; showing similar dnig exposure levels in patients ages 12 yeSJs and older and in children 11ges 
6 through 11 years [see Clinical Pharmacology (12.3)1. 

Additional safety data v.ere obtained from a 24-week, open-label, Phase 3 clinical trial in 58 patients aged 6through 11 )'ears, mean age 9 }'cars (Trial 3). Trial 3 
evaluated subjeels v..1 th a screening ppFEV1 ~40 [mc:u, ppFEV, 91.4 at baseline (range: 55 to 122.7)]. The safety profile ofORKAMB! in children 6 through 11 years 
of age was similar to those in patients 12 years anci older [see Adverse Reactioos (6.1)). 

In Trial 3, spirometty (ppFEVi) was assessed as a plnnned safety endpoint. The within-9roup LS mean absolute change from baseline in ppfEV1 al Week 24 was 
2.S percentage points. At the Week 26 safety fol!ow-up visit (following a planned discontinuation) ppFEV I was also assessed. The within-group LS mean absolute 
change in ppFEV1 from Week 24 at Week 26 was -3.2 percentage points. 

The safety and efficacy of ORKAMBr in patients with CF younger thnn age 6 years have not been established. Cases of non-congenital lens opacities have been 
reported in pediatric patients treated with OR.KAMB! and ivoc:aftor, 11 compon:nt ofORKAMBl. Although other risk factors were present in some cases (sucft as 
corticosteroid use and exposure to radiation), a possible risk attributable to ivacaftor cannot be ex.eluded [see Wanr/ngs and Precautions (J.6)]. 

Juvenile Animal Toxicity Date 
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Jn ajuvenilc lmcioology stud>· in which ivacaftor was administered to rat9 from postnatal days 7 to 35, cataracts were observed at all dose levels, ranging from 0.3 to 
2 times the MRHD (based on summed AU Cs for ivacaftor and its metabolites at oral doses of I0-50 mg/kg/day). This finding has not been observed in older animals. 

8S Geriatric: Use 
CF ls largely a disease ofchildren and young adults. Clinical trials ofORKAMBI did not include sufficient numbers ofpatients 65 years ofage and over to determine 
whether they respond difrereotly from younger patients. 

8.6 Hepatic Impairment 

No dose acjustment is necessary for pat ients with mild hepatic impairment (Child-Pugh Class A). A dose reduction to 2 tablets in the morning and I tablet in the 

evening is re<:ommendcd for patients with moderate hepatic impairment (Child-Pugh Class B). 


Studies have not been conducted in patients with severe hepatic !mpainnent (Child-Pugh Class C), but exposure is expected to be higher than in patients with moderate 
hepatic fmpainnent. Therefure, use with caution at a maximum dose of J tablet in the morning and I tablet in the evening, or less, in patients with severe hepatic 
impairment after weighing the risks and bmefits of treatment {see Warnings and Precautions (5.1) , Adverse Reactions (6. 1). Clinical Pharmcicology (12.3), and Patient 
Counseling Infonnation (17)). 

8.7 Renal Jmpairrne•t 
ORKAMBI has not been studied in patients ,~ith mild, moderate, or severe renal impairment or in patients with end-stage renal disease. No dose adjustment is 
necessary for pa1ients with mild and moderate renal impainnent. Caution is recommended while using ORKAMBI in patients with severe renal impairment (ereatinine 
clearance less than or equal to 30 m U min) or end-stage renal disease. 

8.8 Patients with Severe Lung Dysfunctioa 
The Phase 3 trials (Trials l and 2) included 29 patients receiving ORKAMBI with ppFEV1 <40 at baseJine. The treatment effecl in this subgroup was companble to that 
observed in patients with ppFEV 1 ::::40. 

8.9 Patients Arter Qr:aA Tr anspJlntation 
ORKAMB[ has not been studied in patients \~ith CF who have undergone organ tr.l!lsplantation. Use in transplanted patients is not recommended d~e to potential 
drug-drug interactions [see Drug lnte~actions (7. 3)]. 

10 OVERDOSAGE 
There have been no reports ofoverdose with ORKAMBI. 

The highest repented dose was lumacaftor 1000 mg once daily/ivacaftor 450 mg q 12h administered to 49 healthy subjects for 7 days in a trial evaluating the effect of 
ORKAMBI on electrocardiograms (ECGs). Adverse events reported atan incr=ed incidence of c:5% comparecl to tbe lumacaftor 600 mg/ivacaftor 250 mg dosing 
period and placebo included: headache (29%), transaminase increased (18%), and generalized msh (l 0%). 

No speci fie antidote is available for overdose with ORKAMBI. Treatment ofoverdose consists ofgeneral supportive measures including monitoring ofvital signs and 
observation ofthe clinical starus of the patient. 

1 l DESCRIPTION 
The active ingredients in OR.KAMB! tablets are lumacallor, which hns the following chemical name: 3-[6·({[1-(2,2-difluoro- l ,3-benzodioxol-5­
yl)cyclopropylJcarbonyl}amino)-3-methylpyridin-2-yl)benzoic acid, and ivacaftor, a CFTR potentiator, which has the following chemical name: N-(2,4-di-ten­
butyl-5-hydroxyphenyl)-l ,4-d ihydro-4-oxoquinoline-3-carboxamide. The molecular fonn ula for lwnacaftor is C2,1.H1wF2N20s and for ivncaltor is C24liuN20 J. The 
molecular weights for lumacaftor and ivacaflor are 452.4 l and 392.49, respectively. The structural fonnulas are: 

Me 

lurnacafior 

H 

~t 
0 0 

OH 
ivacaftor 

Lumacaflor is a .-hile to off-white powder that is practically insoluble in water (0 .02 mg/ml). lvacaftor is a white to off-white powder that is practically insoluble in 
\.\'liter (<0.05 microgram/mL). 

ORKAMBI is available as a pink, oval-shaped, film-coated tablet for oral administration containing 200 mg oflumacaftor and 125 mg of ivacaftor. Each ORKAMBJ 
tablet contains 200 mg oflumacaftor and 125 mg of ivacaflor, and the following inaclivc ingredients: cellulose, microcrystallinc; croscurme!lose sodium; hypromellose 
acetate succim1te; magnesium stcaratc; povidone; and sodium la.uryl sulfot.e. The tablet film coat contains carmine, FD&C Blue 11 I, FD&C Blue ii2, polyethylene glycol, 
polyvinyl alcohol, talc, and titanium dioicide. The printing ink contains ammoni·Jm hydroxide, iron oxide black, propylene glycol, and shellac. 
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ORKAMBI is also available as a pink, oval-shaped, fi lm-coated Ulblet for oral administration containing 100 mg of lumacaftor and 125 mg of ivacaftOI'. Each 
ORKAMB! tablet contains 100 mg oflumacaftorand 125 mg of ivacaftor, and thefollowing inactive ingredients: cellulose, microcrysmlline: croscarmetlosesodium; 
hypromellose acdl!te succinate; magne.sium stearate: povidone; and sodium laUl)'I sulfate. lhe Cablet film coat contains caimine, FD&C Blue #1, FD&C Blue #2. 
polyethylene glycol, polyvinyl alcohol. talc. and titanium dioxide. 1be printingink contains ammonium hydroxide, iron oxide black, propylene glyrol, and shellac. 

12 CLlNlCAL PHARMACOLOGY 
12.1 Mechanism ofAction 
The CFTR protein is achloride channel present at the surface of epithelial cells in multiple organs. The F508del mutation results in protein misfoldbg, cawing a d~fect 
in cellular processing and lrafficking that 12.rgets the protein for degradation and therefore reduces the quantity of CFTR at the tell surface. The small amount of 
F508del-CFTR that reaches the cell surface is less stable and has low channel-open probability (defective gating activity) compared to wild-type CFTR protein. 

Lumacaftor improves the confonnational stability ofF508del-CFTR, resulting in increased processing and trafficking of mature protein to the cell surface. rvacaflor is a 
CFTR potentiator that facilirates increased chloride transport by potentiating the channel-open probability (or gating) of the CFTR protein at the cell surface. In vitro 
studies have demonstrated that both lumacaftor and i vacaftor act directly on the CFTR protein in primary human hronchial epithelial cultures and other cell tines 
harboring the F508del-CFTR mutation to Increase the quantity, stability, and function of FS08del-CFTR at the cell surface, resulting in incr~d ch,oride Ion t:r3nsport. 
In vitro responses do not necessarily correspond toin1•i11(> phannacodynamic response orclinical benefit. 

l 2.2 Ph:mnacodynamlcs 
Sweat Chloride Eveluatioo 
Changes in sweat chloride in response to relevant doses of Jumacaftor alone or mcombination with ivacaftor were evaluated in a double-blind, placebo-controlled, 
Phase1 clinical trial in patients with CF l8 years of age and older either homozygous or heterozygous for the F508del mutation. ln that trial, 10 patients (homozygous 
for FJ08da(} completed dosing with lumacaflor alone 400 mg q12h for 28 days followed by the add ition of ivncafior 250 mg q12h lor an additional 28 days and 25 
patients (homozygous or heterozygous for F50&!el) completed dosing with placebo. The treatment difference between lumacaftor 400 mg q 12h alor.e and placebo 
evaluated :is mean change in sweat chloride from baseline to Day 28 compared to placebo was -8.2 mmol/L (95% Cl-14, -2). The treatment difference between the 
combination of lumacaflor 400 mg/ivacaftor250 mg q 12h and placebo evaluated as mean chunge ,n sweat chloride from baseline to Day 56 compared to placebo 
was-I I mmol/1..(95%Cl -l8, -4). 

Changes in sweat chloride in response to tumacaftor/i11acaftor were also evaluated in a 24-weclc, open-label Phase 3 clinical trial (Trial 3) in 58 patients with CF, oged 6 
through 11 yea.rs (homozygous for F508de/) who received lumDCaftor 200 mglivacaflor 250 mg q12h for 24 weeks. Patients treated with lumacaftor1ivacaftor had a 
reduction in sw~t chloride at Day 15 Chat was sustained through Week 24. The within-group LS mean absolute change from base!inc in sweat chloride 
was -20.4 mmol/L at Day 15 and -24.8 mmol/L at Week 24. In addition, sweat chloride was also assessed after a 2-week washout period to evaluate the off-drug 
response. The within-group LS mean absolule change in sweat chloride from Week 24 at Week 26 following the 2-week v,,ashout period was 21.3 mmol/L. 

There v."aS no d irect correlation between decrease in sweat chloride levels and improvement in lung fU11ction (ppFEV ,). 

Cardiac Elt:ctrophysiology 
Th~ effect ofmultiple d~es oflumacaftor 600 mg once daily/ivacaftor 250 mg q 12h and lwnacaftor 1000 mg once duily/ivucaftor 450 mg q 12h on QTc inter.al wa.s 
evaluated in a randomi-.tcd, placebo- and activ~ontrolled (400 mg moxifloJ<ocin), parallel, thorough QT study in 16& healthy subjects. No meaningful changes in QTc 
interval were observed Yti th etther lumacaftor 1500 mg once daily/ivacaftor 250 mg ql2h and lumacaftor 1000 mg once doily/ivacaftor 450 mg ql2h dose groups. A 
maximum decrease in mean hcat1 rate ofup to 8 beats per minute (bpm)from baseline was observed with lumacaftor/ivacaftor treatment. In Trials J and 2, a similar 
decrease in heart rate was observed in patients duri.,g initiatioo ofORK.AM Bl Oumacaftor 400 mg/h"aeaftor250 mg q 12h). 

12.J Pharmacokiactics 
The exposure (AUC) of lumacaftor is approximately 2-fold higher in healthy adult volunteers compared Co exposure in patients ,vith CF. The exJ)OSurc of ivacaflor is 
similar between healthy adult volunteers and patients with Cf. After twice-daily dosing, steady-state plasma concenlrations oflumacafior :u1d ivacaftor in healthy 
subjoc:ts were generally reached after approximately 7 days of tn:auncnt, with w, w:cumulution rntio ofapproximately 1.9 for lwnacaftor. The staidy-stntc exposure of 
ivacaftor is lower thWl tl1111 ofDay 1 due lo the CYP3A induction effect of lumacuftor. 
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Absorption 
When a single dose of lumacaftor/iyac;ifior was administered with fu.t-cootaining foods, lumacnflor exposure was opproximately 2 times higher and ivllCaftor exposure 
was approximately 3 times higher than when taken in a fasting state. 

Following multiple oral dose administr.1tion of lumacafl:or in combination with ivacallor, the exposure of lumacaftor generally increased proporcional to dose over the 

range of200 mg every 24 hours 10 400 mg every 12 hours. The median (range) t,, .., of lumacaftor is approximntely4.0 hours (2.0; 9.0) in the fed S'ttl:e. 


Following multiple oral dose administration ofivru:aft:or in combination with lumacaftor, the e:xp05Ute of ivacaftor generally increased with dose from 150 mg e,•ery 

12 hours to 250 mg every 12 hours. The median (rnnge) 1.,w: of ivllCllftor is approlCimately 4.0 hours (2.0; 6.0) in the fed state. 


Distribution 
Lumacaftor is approximately 99% bound to plasma proteins, primarily to albumin. After oral administration of200 mg every 24 hours for 28 days to patients with CF in 
a fod state, the mean (±SD) for apparent volumes ofdistribution was 86.0 (69.6) L. 

lvacaftor is approximately 990/o bound to plasma proteins, primarily to alpha I.ac1d g]ycoprorein and albumin. 

F.limiMtion 

·n,e hatt:Jffe of lumacaftor is approximately 26 hours in patients with CF. The typical npparent clearance, CUF (CV}, of lumacaftor was estimated to be 2.38 Uhr 

(29.4%) for patients with CF. The half-li fc of ivacnftor when given with lumacaftor is approximately 9 hours in healthy subjects. The typical CL/F (CV) of[vacaftor 

when given in combination with lumacaftor was estimated to be 25. 1 L/hr (40.5%) for patients with CF. 


Metabolism 

Lumacaftor is not C"-'tcnsivcly metabolized in humans with the majority of lumacaftor excreted unchanged in the feces. Jn vitro and in vivo data indicate thac lumacaftor 

is mainly metabolized via oxidation and g]ucuronidaJion 


lvacaflor is extensively metabolized in humans. In vitf'o end in vivo data indicate that ivacaftor is primarily metabolized by CYP3A. M 1 and M6 are the two major 
metabolites of ivacaftor in humans. 

Excretion 
flollowing oral administration oflumacaftor, the majority of lumacaftor (51%) is excreted unchanged in the feces. There was minimal eliminat!oo of lumacaf:or and its 
metabolites in urine (only 8.6% of total radiooctivity was reco11ered in the urine with 0. 18% as unchanged parent). 

Follov.ing oral administration ofivacaflor alone, the majority of ivacaftor (87.8%} is elim[nated in the fc:ces after metabolic conversion. There was ninimal elimination 
of ivacafior and its metabolites in urine (only 6.6% oftotal radioactivity was recovered in the urine). 

Specific Populations 
Age: Pediatric Population 

The following co"clusionj about exposures betwee" adufls and the pediatn·c pcpulalion are based on population pharmacokinetics (PK) analyses: 

PediaJric patients 6 through I 1 years ofage 
Following oral administration ofORKAMBTtablets, Iumacaftor 200 mglivacaftor 250 mg every 12 hours, the mean lumacatlor (±SD) AUC,. was 203 (57.4) µ~mJ.'h 
and is comparable to the mean AUC., in patients 12 years and older administcroo ORKAMB[ tablets. Jumacaftor400 mg/ivacaftor2SO mg every 12 hours. The mean 
ivncaftor (±SD) AUCm was 5.26 (3.08) µg/mL•h and is comparable to the mean AUC. in patients l2 years and older administered ORKAMBI labletS, lumacaftor 
400 mg/ivacaftor250 mg every 12 hours {5ee U5e En Specific Populations {8.4)}. 

Pediatric patienls 12 to less than 18 yeor3 ofage 
Following oral administration of ORKAMBl tablets, lumacaftor400 mglivacaftor250 mg every 12 hollrs, the mean Jumaca1tor(±SD)AUC,. was 241 (51.4) itg/mL•h 
and is comparable to the mean A UC., in adult patients ad ministered ORKAMB[ tablets, lumacaftor 400 mg/i\-a.caftor 250 mg every 12 hours. The mean i\-acaftor (±SD) 
AUC .. was 3.90 (1.56) µglmL•h and is comparable to the mean AUC., in adult patients administered ORKAMB1 tablets, lumacaftor 400 mg/ivacaibr 250 mg every 
12 hours [see Use inSpecific Popul01ions (8. 4)]. 

Sex 
The phannacokinetics ofORKAMBI was evaluated using a population PK am1lysis ofdata from clinical studies of Jumacaftor given in combination with ivacaftor. 

Results iodicate no clinically relevant diffurcnce in phannacokinetic paramc~ for lumacaftorand ivacaftor between males and females. 


Renal Impairment 

Ph~rmucokim:cic studies have not been performed with ORKAMB[ in patients with renal imp11inncnt [see Ust: in Specific Popula1ions (8.7)). 


T11ble 3: 1\:fean (SD) Pharmatoki11dic Par11mders of Lumacllftor and lvacaftor llt 
Steady State in Subjects with CF 

Drug c_ 
(~1g/mL) 

t Yi." 

(It) 

AL'Co.1n, 

(µg-b/mL) 

Lumacaftor400 mg qJ2h/ 

Iucaftor 25(1 mg q 12h 

Lumacaftor 25.0 (7.96) 25.2(9.94) 198 (64.8) 

lvacaflor 0.602 (0.304) 9.34 (3.81) 3.6<5 (2.25) 

* Based on lumacaflor 200 mg q12h/ivacafior 250 mg q 12h studied in healthy subjects 
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H epalic Impairment 

Following multiple doses oflumact1:'lor/ivacaftor foT lO days, subjects v.~th moderately impaired he1>atic function (Child-Pogh Class B, score 7 n 9) had SJ>pro:dma1ely 

.:s?..l"lo highe; exposures (AUC;.,211) and approximately 30% higher c_ for both lumacaflor and ivacafior compared with heallhy s ubjects matched for demographics. 

Pharmacokinetic studies have not been conducted in patients with mild (Child-Pugh Class A , score 5 10 6) or severe hepatic impainncnt (Child-Pugh Class C, score 10 

.,o 15) receiving ORKAMBI [see Dosage andAdminis1ra1ion (2.2), Warnings and Preca111ion.r (5. l ), Adverse Reactions (6), and Use in Specific Popula1ions (8.6)]. 


Dni.g Interaction Sn1dies 

Drug interaction studies were perfor.ned with tumacaftor/ivacaftor and otht:r d:ugs likely to be co-administered or dn.Jg:; commonly used ns probes for pharmacokinetic. 

imeraction studies [see Drug Jmerac1io11s (7)J. 


Polenfia//or l umacajlor/ fracajlor to AffecJ O ther Drugs 
Lwnacaflor is a strong inducer ofCYP3A. Co-administration oflumacaftor with ivacaflor, a sensit ive CYP3A substrate, decreased ivocaftor exposure by 80%. 
hacaftor is a wealc inhibito r ofCYP3A when given I.IS monotherapy. The net effect oflumncaftor/ivacaftor therapy is strong CYP3A induction {see Dntg Interactions 
(7.3)1 

Based on In 1•irro resu:ts which showed P-gp inhibilion and PXR activalion. lumacaftor has the potential to both inhibit and induce P ·gp. A clinica l shldy with ivacaftor 
monothemoy showed that ivacatlor ·:Sa weak inhibitor ofP-gp. Therefore, con~omitam use o f ORKAMBI with P-gp substrates may alter the eKp<>sure ofthese 
substrates {see Drug fnteraclio,u (7.5)]. 

In vitro studies sugge st that lumacaftor has the potential to induce CYP2B6, CYP2C8, CYP2C9, and CYP2C19; inhibition ofCYP2C8 und CYP2C9 has Ellso bc<.-'fl 
observed in vilro. In vitro studies su~cst that ivac:iftor may inhibit CYP2C9. Therefore, concomitant use ofORKAMBI wi lh CYP2B6, CYP2C8, CYP2C9, and 
C YP2C 19 substrntcs ma>' alter the e~posure of these substrates [see Drug Interactions (7.4)}. 

P otentialfor 01hcr Drugs 10 Affect u,macaj1or/l vaC4flor 
Lumacaftor exposure is not affected by concomi tant CYP3A inducers or inhib:to~. Exposureof ivacaftor when given in combination with Iumocaftor is reduced by 
concomit.ant CYP3A inducers and increased by concomito.nt CYP3A inhibitors [see Dosage andAciminlstration (2.3), Warnings andPrecm,ttons (5.5), andDrug 
Interactions (7)). 

The effects of co-administered drugs on the exposure of lumacaftorand ivacaf:or are shown in Tnble 4 [see Dosage and Administration (2.3), Warnings and 
Precautions (S.S), and Drog ln~ractlons (7)). 

Table 4: lmnact orO ther Dru!!S o• Lumacaftor208 me ~12h/Iv:acaftor 250 m1 al2b 

Co-administered Drug 
Dose or 

Co-administered Drag 
Effect on PK* 

Meu Ratio (90% CJ) ofLumacaftor a nd 

lvacaftor 

No Effecr-<1.i. 

AUC c.... 

CYP3A inh ibitor: 

i traconaxole 
200 mg once dai ly 

+-+ Lumacaflor 
0.97 

(0.9), 1.02) 

0.99 

(0.92, l .05) 

3.64. 

(3. 19, 4. 17) 
r lvacaftor 

4.,or 
(3.78, 4 .88) 

CYP3A inducer: 

rifumpin 
600 mg once daily 

... Lumacaftor 
0.87 

(0.81 , 0.93) 

0.96 
(0.87, 1.05) 

t lvacaftor 
0.43 

(0.38, 0.49) 

0.50 
(0 .43, 0.58) 

Other: 

ciprotloii:~cin 
750 mg q12h 

... Lumacattor 
0.86 

(0.79, 0.95) 

0 .88 

(0.80, 0.97) 

- Tvacaftor 
1.29 

(1.12, 1.48) 

1.29 

(1.11. l.49) 

• • = incn:&c:, t "' decrease, <-+ =no charige. 
f The net exposure of ivacaflor is notcxpcclcd to eicceed that when given in thcabsence o f lumacaftor at a dose of l50 ms every 12 

hours, the approved dose of ivacaftor monotherapy. 
C l = Confidence interval, PK= Pharmacokin.:tics 

13 :'iOl."CLINICAL TOXICOLOGY 
13.1 Carciiloi:cacsis, Muaz:cnesis, ImpairD1Cnt of Fertility 
No studies of carcmogcnicity, mutagcnicity, or impainncnt offMility wa-e conducted wilh ORKAMBI; however, studies are available for individual compollCllts, 
Jumacaftor and ivacaftor, as described below. 

Lumacaftor 
A two-year s tudy in Sprague-Dawley rats and a 26-week study in transgenic Tg.rasH2 m,ce were conducted. LO assess carcinogenic potential of lumacaftor. No evicience 
of tumorigcnicity was observed in rats a t lumacaflor oral doses up to I 000 mg1kg/day (approximately 5 and 13 times the MRHD on a lumncaftor AUC basis in ma les 
El!ld females, respectively}. No evidence of tumorigenicity was observed in Tg.rnsH2 mice nt lum:icaftor orol doses up to 1500 and 2000 mg/kg/day in female and male 
m ice, respectively. Lumaca ftor was negative for genotoxicity in the following assays: Ames lest. for bacterial gene mutat ion, in vitro chromosomal obermtfon assay in 
Chinese hamster ova,y cells, and in vivo mouse micronudeus test. 

LLlmacaftor had no effects on fertility and reproductive performance indices in male and female rats at an oral dose o f 1000 mg/kg/day (approximately 3 and & times, 
respectively, the MRHD on a lumacaflor AUC basis). 
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illl&ll.ftQt 
Two-year studies were conducted in mice and rats to assess carcinogenic potential of ivacaftor. No evidence oftumorigenicity was observed in mice and rats at 
ivacaftor oral doses up to 200 msfkg,'day and 50 mglkg/doy, respectively (approximately equivalent to 3 and IO times the MRHD based on summed AUCs ofivacaftor 
and its metabolites). 

Ivacaftor WdS negative for genotoxi<:ity in the following assays: Ames test for bacterial gene mutation, in ~·ltro chromosomal abemuion assay in Chinese hamster ovary 
cell~, and i11 vivo mouse micronuclcus test. 

lvacaflor impaired fertility nnd reproductive perfonnanee indices in male and fema le rats at an oral dose of200 mg/kg/day (approximately 15 and 7 times the MRHD 
based on summed AUCs of ivacaftor and its metabolites). Increases in prolonged diestrus were observed in females al 200 mg/kg/day. Jvacnflor also increased the 
number offemales wlth all nonviable embryos and decreased COIJlOr.l lutea, implantations, and viable embryos in mts at 200 mg/kg/day (approximately 7 limes the 
MRHD based on slimmed AUCs of ivacaftor and its metabolites) v.hen dams were dosed prior to and during early pregnal1(.-y. These impainnents of fertility and 
reproductive perfonnance in male ond female rats at 200 mg/kg/day were attributed to severe toxicity. No effects on male or female fertility and rep:oductivc 
perfonnance indices were observed at an oral dose of.$100 mg/kg/day (approximately 8 nnd 5 times the MR.HD based on summed AUCs of ivac:aftor and its 
metabolites). 

14 CLINICAL STUDIES 
Dose Ranging 
Dose ranging for the clinical progr:im consisted primarily ofone double-blind, placebo-controlfcd, multiple-cohort trial which included 97 Caucnsian patients with CF 
(homozygous for the F508del mutation) 18 years ofage and o[der with n screening ppFEV1 ~O. In the trial. 76 patients (homozygous for the F5Q8del mutation) mre 
randomized to receive lumacnftor alone at once-daily doses of200 mg, 400 mg. or600 mg or 400 mg q1 2h for28 days followed by the addition ofivacaflor 250 mg 
q12h and 27 patients (homozygous or heterozygous for the F508del mutation} received placebo. During the initial 28-day lumacaftor monotherapy period, treatment 
,~ith lumacaftor demonstrated a dose-dependent decrease in ppFEV, compared 10 placebo. Changes ftom Day l at Day 28 in ppFEV I compared to placebo were 
0.24, -1 .4, -2.7, and -4.6 for the 200 mg once daily, 400 mg once daily, 600 mg once daily, and 400 mg ql2h lumacafior doses, respectively. Following the addition of 
ivacaftor 250 mg ql2n, the changes from Day J at Day 56 in ppPEV I compared to placebo were 3.8, 2.7, 5.6, and 4.2, respectively. 

S·weat chloride was also assessed in this trial. Following the initial 28 days oflumacaflor monotheropy, the changes from Day l at Day 28 in sweat chloride compared 
to placcbo~e -4.9, -8.3, -6. 1, and -82 mmol/L for the 200 mg once daily, 40:J mg once da ily, 600 mg once daily, and 400 mg q l2h Jumacaftor doses, respectively. 
Following the addition ofivacaO:or 250 mg q I 2h. the changes from Day 1 at Day 56 in sweat chloride compared to p[acebo were -S.O. -9.8. -9.5, and -11 mmol/L, 
respectively. 

These data supported the evaluation of lumacaftor 400 mg/ivacaflor 250 mg q l Zh (ORKAMBI) and lumacaftor 600 mg once daily/ivacaftor 250 mg q 12h in the 
confirmatory trials. 

Confinnatory 
The efficacy of ORKAMBT in palients with CF who are homozygous for the FjQ8del mutation in the CFrR gene was evaluated in two randomized, double-blind, 
placebo-controlled, 24-wed<. clinical trials (Trials 1 and 2) in 1108 clinically Slllblc patients with CF ofwhom 369 patients received ORKAMB[twicc daily. 

Trial I evaluated 549patients with CF who,vere aged 12 years and older (mean age 25.1 years) with ppfEV1 at screening between 40-90 [memi ppFEV160.7 at 
baseline (range: 31.1 to 94.0)j. Trial 2 evaluated 559 patients aged 12 years nncolder (mean age 25.0 years) with ppFEV: at screening between 40-90 (mean ppFEV1 
60.S at baseline (range: 31.3 to 99.8)]. Patients with a history ofcolonization with organisms such as Burkholder/a cenocepacia, Burkholder/a dolosa, or 
Mycobacterium absces:rus, or who had 3 or more abnormal liver function tests (ALT, AST, AP, GGT 2:.3 x the ULN or total 'oilirubin ~ x. the ULN) were ex.eluded. 

Patients in both trials were randomiz:.ed 1: l : 1 to receive either ORKAMB! (lumacaftor 400 mg q l 2h/ivacaftor 250 mg q 12h; or lumacatlor 600 mg once dailylivncaftor 
250 mg q 12h) or placi:bo. Patients took the study drug with fai-oontain ing food for 24 weeks in addition to their prescribed CF therapies (e.g., broncbodilators, inhaled 
:mtit>iotics, dornase alfu, and hypertonic saline). 

The primary efficacy endpoint in both trials was change in lung function as determined by absolute change from baseline in ppFEVi at Week 24, 11SSCSSed as the 
average of the treatment effects at Week 16 and at Weck 24. In both trials, treatment with ORK.AM.Bl resulted in a statistically significant improvement in ppFEV1 . The 
treatment difference between ORKAMBI wxl placebo for tile mean absolute change in ppFEV I from baseline at Week 24 (assessed as the avemge of the treatment 
effects at Week 16 and at Week: 24) was 2.6 percentage points [95% Cl(1.2, 4.0)) in Trial I (P-=0.0003) and 3.0 percentage points (95% CJ (1.6, 4.4)) in Trial 2 
(P<0.0001). These changes persisted throughout the 24-week treatment period (figure I). Improvements in ppFEV, were observed regardless ofngc, disease severity, 
sex., and geographic region. 
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Key secondary efficacy variables included relati\·e change from baseline in ppfEV1 at Week 24, assessed as the average of the treatment effects al Week 16 and at 
Weck 24; absolute change from baseline in BMI at Week 24; absolute change from baseline in Cystic Fibrosis Questionnaire-Revised (CFQ-R) Respiratory Domain 
score at Week 24, a measure of respiratory S)m ptoms relevant to patients with CF such as cough, sputum production, and difficuhy breathing; proportion of patients 
ach.ieving~5% relative change from baseline rn ppfEV1 using the average ofWeek 16 and Week 24; and number of pulmonary exacerbations t.hrough Week 24. for the 
pullJOSes of these tri.ils, a pulmonary exacerbation was defined as a change in antibiotic therapy OV. inhaled, or oral) as a result of4 or more of 12 pre-specified 
sioo-pulmonary signs/symptoms. 

Table 5: S umnarv orOther Effi CJ11cv Endnol• ti in Trials I and 2• 

T ri11l l Tria12 

I ORKA)ffll
I 

Placebo LUM400 mg q12 h/lVA 
(u=-J84) 2SOmgq12h 

(n"'18Z) 

Placebo 
(n=l87) 

ORKAMBf 
LL:M400 mg 

ql2h/lVA 250 mg 
ql 2h 

(n=187) 
Rrlative change In 
ppFEV1 at 
Week 24t (0/.) 

Treatment 
difference 
(95% Cl) 

-
4.3 

(I .9, 6.8) 
M.0006• 

-
5.3 

(2.7, 7 8). 
P<0.0001• 

Absolute changt io 
B'.\1TatWeek24 
C~mt) 

Treattnent 
djfferenoe 
(95% Cl) 

- 0.1 
(-0.1 , 0.3) -

0..4 
(0.2, 0.5) 

P=0.0001= 
Absolute change in 
CFQ-R 
Respiratcry 
Domain Scor e 
(Points) nt 
Wcek 24 

Treaonent 
difference 
(95%CI) 

- l.5 
(-1.7, 4.7) - 2.9 

(-0.3, 6.0) 

Proportion of 
putients with ~% 
relative change in 
ppFEV1 a t 
Wcek241 

% 22% 37% 23% 4 1% 

Odds ratio 
(95%CI) - 2.t 

( l.3, 3.3} - 2.4 
(1.5, 3.7) 

Number of 
pulmonary 
CJ<acerb11tions 
throagh Week 24 

I! of events (rate 
per 48 weeks) 

11 2(1.l ) 73 (0.7) 139 (1.2) 79 (0.7) 

Rate ratio 
(95%CI) - 0.7 

(0.5, 0.9) - 0.6 
(0.4, 0.8) 

• In each trial, a hierarchical testmg procedure wus performed withiri each active trcattncnt arm for primary and secondary 
endpoints vs. placebo; at each step, P~.0250 and all previous lcsts also meeting this level ofsignificance was required iilr 
statistical significance. 

1 Assessed as the average ofdle trealment effects at Week 16 and Weck 24. 
: lndicales statistical significance confirmed in the hierarchical testing procedure. Other c,fficacy measures considered not 
scatisucallv siltl'lificant. 

16 HOW SUPPLIED/STORAGE AND HANDLING 
OR.K.AMI:1 [ (lumacaftor 200 mg/ivacaftor 125 mg) is suppl ied as pink, oval-shaped tablets; each tablet contains 200 mg of lumacaftor and I25 mg of i,•ai.:aftor, printed 
with ''2V125" in black ink on one side, and plain on the other. and is packaged as fo!Jows: 

112-count tablet box containing a 4-weck sllpply (4 weekly cartons of7 daily blister strips with 4 tablets per strip). NOC 51167-809-01 

ORKAMBJ. (lumacaftor I00 mgiivacaflor I25 mg) is supplied as pink, oval-sh~ tablets; each tablet contains 100 mg of lumacaftor and 125 mg ofi,·acaftor, printed 
with "1V 125" in black ink on one side and plam on the other. and is packaged as follows: 

12of 16 



UCI.jl 1ou1:::i1p p.L I 

112-count tablet box containing a 4-week supply (4 weekly cartons of 7 daily blister strips with 4 tablets per strip). NDC SI 167-700-02 

Store at 20-25°C (6&-?7°F); ex.cursions permitted to 15-30"C (S9-S6°F) (see US f> Controlled Room Temperature]. 

17 PATIE~T COUNSELI'.\IG INFORMATION 

Advise the patient to read the FDA-a,proYed patient labeling (Patient lnfonnation). 


Adyanced Uver Disease 

Inform patients that worsening of liver function in patients with adwnce<l liverdisease occurred in some patients treated with ORKAMB!. IfORKAMBl is used in 

these patients, they should be closely monitored after the initiation oftrea1rncnt and the dose should be reduced [see Dosage and Administration (2.2) and Warnings 

and Precautions (5. l)]. 

Abnonnalities in Liver Function and Testing 
lhform patients that abnormalities in liver function have occurred in patients treated with ORKAMBI. Blood tests to measure transaminascs {ALT and AST) and 
bilirubin will be perfo!lTled prlorta initiating ORKAMBI, every 3 months during the first year oftherapy, and annually thereafter {see Warnings andPrecautlons (5.2)]. 

Respimto,y Events 
[nfonn patients that chest discomfort, dyspnea, and respiration alma!lTlal were inore common during initiation ofORKAMB! therapy. Additional monitoring ofpatients 
with ppFEV 1 <40 is recommended during initiation of therapy [see Warnings andPrecautions (5.3)}. 

Effect on Blood Pressure 
lnfonn patients that increased blood pressure has been observed in same patien:s treated with OR KAMBJ and that periodic monitoring oftheir blood pressure during 

treatment is recommended [see Warni11gs and Precaulio11s (5.4)]. 


Pm& fnteractions with CYP3A Jnhib:tors and fnducers 

Ask patients to tell you all the medications they are talcing, including any herbal supplements or vitnmins. Co-administration with sensitive CYP3A substrates or 

CYP3A substrates with a narrow therapeutic index is not recommended [see Warnings and Precautions (5.5). Drvg Interactions (1), andClinical Phannacology 

(12.3)}. 


lnstruct patients on alternative methods ofbirtli control because honnonal contraceptives should not be relied upon as an effective met.hod ofconuaception and there is 

an increased incidence of menstruaLion-related adverse reactions when co-administered with ORKAMB! {see Warnings and Precautions (5.5), Adverse Reactions (6.1), 

andDrog Interactions (7.11)I 


When initiating ORKAMBI in patients laking strong CYP3A inhibitors (e.g., itraconazole), instruct the patient to reduce the dose ofORKAMB! to I tablet daily for the 

tirst week oftreatment. Following this period, continue with the recommended daily dose [see Dosage and AdministraJion (2.3), Drug fnleractfons (7. 1). and Clinical 

Pharmacology (12.3)]. 


Patients should be instructed to tell their doctor ifthey stop OR.KAMB! for more than 1 week while they ;ire also taking II strong CYP3A inhibitor because the dose of 

OR.KAMB! would need to be reduced upon re-initiation. The dose ofORK.AMBl should be reduced to I tablet daily for the first week upon treatment re-ioitiation. 

Following this period, continue with 1he recommended daily dose [see Dosage and Administration (1.3), Drug Interactions (7./), andClinical Pharmacology (12.3)]. 


Use in Patients with Hepatic lmpainnent 

Infonn patients with moderate hepatic impainnent (Child-Pugh Class 8) to reduce the dose of0RKAMB1 to 2 tablets in the morning and I tablet in the evening. 


If initiating ORKAMBI in a patient v.ith severe hepatic impafrmcnt. after weighing the risks and benefits oftreatment, instruct the patient ta talce a maximum dose of 
1 tablet e\'e,Y 12 hours, or less (see Dosage andAdm/11/sll'allmr (2.2), Warnings arid Precautions (5. f), Adverse Rer:r, liotts (6. J), and Cli11lcal Pharmacology (12.J)]. 

Administration 
lnfonn patients that OR KAM Bl is best absorbed by the body when taken with fut-containing food. A typical CF diet will salisfy this requirement. Examples of 
fat-containing foods include eggs, avocados, nuts, butter, peanut butter, cheese pizza, whole-milk dairy products (such as whole milk, cheese, and yogurt), etc. 
{see Dosage r:rnd Admini:stralion (2. I) andClinical Pharmacology (12. 3)). 

lnfonn patients that ifa dose is missed and they remember t11e missed dose will1in 6 hours, the patients should Lake lhe dose with fnt-contnining food. Jfmore than 
6 hours elapsed afi'Cr the usual dosins time, the patients should skip t.hal dose and reswne lhe nonnal schedule for lite following dose. Patients sbould be infonned not to 
lake a double dose to make up for the fo,gotten dose [see Dosage and Administration (2.1)). 

Cataracts 
Jnfonn patie11ts thm. abnormalities ofthe eye lens (C11taract) have been noted in some children and adolescents rccei ving ORKAMBJ' nnd ivacaftor, a componem of 
ORKAMBI. Baseline and follow-up ophthalmological examinations are recommended in pediatric patients inil.:iating ORKAMB! treatment {see Warnings and 
Precautions (5.6)] . .. 
VERTEX' 
Manufactured for 
Vertex Pharmaceuticals locorporated 
Boston, MA 02210 

VERTEX, and the VERTEX triangle :ogo are registered trademarks and ORKAMB! is n registered trademark ofVertex Phannaceuticals Incorporated. 
All other trademarks reterenced herein arc the property of their respective o'"'Tie:s. 
C2016 Vertex Pharmaceuticals Incorporated 
ALL RIGHTS RESBRVED 
104508-02 
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Patient Information 1s perforated for dispensing to the patient. 
PATIENT INFORMATION 
OR.KAMB! (or-KAM-bee} 
(Lumacaftor/lvacaftor) 

Film-Coated Tablets 
What is ORKAMBI? 

ORKAMBI is a prescription medicine used for the treatment of cystic fibrosis (CF) in patients age 6 years and older who 
have two copies of the FSOBde! mutation (F508del!F508de{) in their CFTR gene. 

ORKAMBI should not be used in patients other than those who have two copies of the F508del mutation in their CFTR 
gene. 

It is not known if ORKAMBI is safe and effective in children under 6 vears of aQe. 
, Who should not take ORKAMBI? 

i, Do not take ORKAMBI if you take certain medicines or herbal supplements such as: 
• antibiotics: rifampin (Rifamate®, Rifater®) or rifabutin (Mycobutin®) 

' • seizure medications: phenobarbital, carbamazepine (Tegretot®, Carbatrol®, and Equetro®), or phenytoin (DHantin®, 
Phenytek®) 

• sedatives/anxiolytics: triazolam (Halcion®) or midazolam (Dormicum®. Hypnovef®, and Versed,\)) 
• immunosuppressant medicines: everolimus (Zortress®), sirolimus (Rapamune®), or tacrolimus (Astagraf XL®, 

Envarsus®XR, Prograt®, Protopic®) 
• St. John's wort (Hypericum perforatum) 

Talk to your doctor before takinQ ORKAMBI if vou take any of the medicines or suoclements listed above. 
What should I tell my doctor before taking ORKAMBI? 

Before you take ORKAMBI, tell your doctor if you: 
• have or have had liver problems 
• have had an organ transplant 
• have kidney problems 
• are using birth control (hormonal contraceptives, including oral, injectable, transdermal, or implantable forms). 

Hormonal contraceptives should not be used as a method of birth control when taking ORKAMBI. Talk to your doctor 
about the best birth-control method you should use while taking ORKAMBI. 

• are pregnant or plan to become pregnant. It fs not known if ORKAMBI will ham1 your unborn baby. You and your doctor 
should decide if you will take ORKAMBI while you are pregnant. 

• are breastfeeding or planning to breastfeed. It is not known if ORKAMBI passes into your breast milk. You and your 
doctor should decide if you will take ORKAMBI while you are breastfeeding. 

ORKAMBI may affect the way other medicines work. and other medicines may affect how ORKAMBI works. 

Tell your doctor about all the medicines you take. including prescription and over-the-counter medicines, vitamins, and 
herbal supplements, because the dose of ORKAMBI may need to be adjusted when taken with certain medications. 
Ask your doctor or pharmacist for a list of these medicines if you are not sure. 
Especially tell your doctor if you take: 

• antifun11a1 medicatlons such as ketoconazole (e.g ., Nizoral®), itraconazole (e.g., Sporanox®), posaconazole (e.g., 
Noxafilj, or voriconazole (e.g., Vfend®) 

• antibiotics such as telithromycin (e.g., Ketek®), clarithromycin (e.g., Biaxin®), or erythromycin (e.g ., Ery-Tab®) 

Know the medicines vou take. Keep a lrst of them to show your doctor and pharmacist when you qet a new medicine . 
How should I take ORKAMBI? 

• Take ORKAMBI exactly as your doctor tells you to take it. 
• Always take ORKAMBI tablets with fat-containing foods such as eggs, avocados, nuts, butter, peanut butter, cheese 

pizza, whole-milk dairy products, {such as whole milk, cheese, and yogurt), etc . 
• Take your doses of ORKAMBI 12 hours apart. 
• Each ORKAMBI box contains 4 weekly cartons. 
• Each carton conta ins 7 daily blister strips. 
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• Each blister strip contains 4 tablets so you can take 2 tablets for the morning and 2 tablets for the evening. 
• You may cut along the dotted line to separate your morning dose from your evening dose. 
• 	In the morning, unpeel the paper backing from a blister strip (do not push tablet through backing) to remove 2 


ORKAMBI tablets and take them with fat-containing food. 

• In the evening, 12 hours later, open another blister strip (do not push tablet through backing) to remove 2 ORKAMBI 

tablets and take them with fat-containing food. 
• 	If you miss a dose within 6 hours of when you usually take it, take your dose with fat-containing food as soon as 

possible. 
• 	If you miss a dose and it is more than 6 hours after the time you usually take it, skip that dose only and take the 

next dose when you usually take it. Do not lake 2 doses at the same time to make up for your missed dose. 
• 	Tell your doctor if you stop ORKAMBI for more than 1 week. Your doctor may need to change your dose of ORKAMBI 

or other medicines you 1ake. 

What should I avoid while taking ORKAMBI? 

, It is unknown ifORKAMBI causes dizziness. Do not drive a car, use machinery, or do anything that needs you to be alert 

; until you know how ORKAMBI affects you. 

j What are the possible sfde effects of OR KAM Bl? 


ORKAMBI can cause serious side effects. 

High liver enzymes in the blood, which can be a sign of liver injury, have been reported in patients receiving 
ORKAMBI. Your doctor will do blood tests to check your liver: 
• before you start ORKAMBI 
• every 3 months during your first year of taking ORKAMBI 
• every year while you are taking ORKAMBI 

Call your doctor right away if you have any of the following symptoms of liver problems: 

• .pain or discomfort in the upper right stomach (abdominal) area • yellowing of your skin or the white part of your eyes 
• loss of appetite 	 • nausea or vomiting 
• dark, amber-colored urine 	 • confusion 

Respiratory events such as shortness of breath or chest tightness were observed in patients when starting 
ORKAMBI. If you have poor lung function, your doctor may monitor you more closely when you start ORKAMBI. 

An increase in blood pressure has been seen in some patients treated with ORKAMBI. Your doctor should monitor 
your blood pressure during treatment with ORKAMBI. 

Abnormality of the eye lens (cataract) has been noted in some children and adolescents receiving ORKAMBt and 
ivacaftor, a component ofORKAMBI. If you are a child or adolescent, your doctor should perform eye examinations 
prior to and during treatment with ORKAMBI to look for cataracts. 

The most common side effects of ORKAMBI include: 
• shortness of breath and/or chest tightness 
• upper respiratory tract infection (common cold), including sore throat, stuffy or runny nose 
• gastrointestinaf symptoms, including nausea, diarrhea, or gas 
• rash 
• fatigue 
• flu or flu-like symptoms 
• increase in muscle enzyme levels 
• irregular, missed, or abnormal periods (menses) and increase in the amount of menstrual bleeding 

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 ORKAMBI. For more information, ask your doctor or pharmacist. 

Call your doctor for medicat advice about side effects. You may report side effects to FDA at 1-800-FDA-1088. 
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f H.ow should I store ORKAMBI? 

/.
! • 

• 
Store ORKAMBI at room temperature between 68°F to 77°F (20°C to 25°C). 
Do not use ORKAMBl after the expiration date on the package . 

, Keep ORKAMBI and all medicines out of the reach of children. 
General information about the safe and effecUve use of ORKAMBI. 

Medicines are sometimes prescribed for purposes other than those listed in a Patient Information leaflet. Do not use 
ORKAMBl for a condition for which it was not prescribed. Do not give ORKAMBI to other people, even if they have the 
same symptoms you have. It may harm them. 

This Patient Information summarizes the most important information about ORKAMBI. If you would like more information, 
talk with your doctor. You can ask your phannacist or doctor for information about ORKAMBI that is w ritten for health 
professionals. 

For more information, ao to www.orkambi.com or call 1-877-752-5933. 

What are the ingredients in ORKAMBI? 

Active ingredients: lumacaftor and ivacaftor 
Inactive ingredients: cellulose, microcrystalline; croscarmellose sodium; hypromellose acetate succinate; magnesium 
stearate; povidone; and sodium lauryl sulfate. 

The tablet film coat contains: carmine, FD&C Blue #1 , FD&C Blue #2, polyethylene glycol, polyvinyl alcohol, talc, and 
titanium dioxide. 

The printing ink contains: ammonium hydroxide, iron oxide black, propylene Qlycol , and shellac. 

A 
VERTEX' 
M;;;;ured for: Verte,c Pharmaceuticals Incorporated; 50 Northern Avenue, Boston, MA 02210 
VERTEX, and the VERTEX triangle logo are registered trademarks and ORKAMBI is a registered trademartc: of Vertex Pharmaceuticals Incorporated. 
All other lrddemarks referenced herein are the property of their respective owners. 
@2016 Vertex PharmacetstJcals Incorporated 
104508-02 
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Members of the Pharmacy and Therapeutics (P&T) Committee have requested that all clinical information, 
questions, or comments about the Preferred Drug List (POL) be sent directly to Magellan Medicaid Administration. 
Manufacturers and other interested parties have been requested not to contact the members directly. Written 

comments on the PDL from all interested parties should be submitted to Erin Narus, PharmD, RPh. at the State of 

Alaska. 

Note: Manufacturers submitting comments are requested to do so through their Product Manager using this 
form. This form constitutes a request for NEW information pertaining to peer-reviewed literature 
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IKALVDECO (RI (ivacaftor) 

Clinical Rationale Request/orConsideration (If additionalspace is required, use Clinical Rationale Continuation Page). 

KALYDECO (R) (ivaca ftor) is the first and only therapy that targets the underlying cause of cystic fibrosis (CF) in patients 2 and older 
who have one of the (10) indicated mutations. CF Is caused by a defect in the cystic fibrosis transmembrane conductance regulator 
(CFrR) protein. The CFTR protein is a chloride channel present at the surface ofepithelial cells in multiple organs. KALYDECO 

facilitates increased chloride transport by potentiating the channel-open probability (or gating) of the CFTR protein. 

KALYDECO was first approved in January 2012 for the treatment of CF in patients age 6 years and older who have a GSSlD 

mutation on their CFTR gene. In 2014, the indication was expanded to include the treatment of CF in patients age 6 years and older 

with one of 9 additional mutations as outlined in the prescribing information (Gl244E, Gl349D, G178R, G551S, S1251N, S1225P, 
S549N, S549R, or R117H). Most recently (March 2015), KALYDECO was approved for the treat ment of CF in patients age 2 years 

·and older who have at least one of the 10 CFTR gene mutations outlined in the prescribing information. KALYDECO is not effective 

in patients with Cf who are homozygous for the F508del mutation in the CFTR gene. A safe and efficacious dose of KALYDECO for 
patients less than 2 years of age has not been established. The use of KALVDECO in children under the age of 2 years is not 

recommended. Below is a summary of selected data that has not been previously shared w ith the c.ommittee. 

PERSIST was a 96-week open-label extension study in 192 patients who rolled over from the 48-week phase 3 pivotal studies of 

KALYDECO in patients ages 6 and older with a G551D mutation. The primary endpoint was safety and r esults showed that 

KALVDECO was generally well tolerated and had a safety profile consistent with that seen in t he phase 3 studies. 

A post -hoc analysis of the rate of change in fung f unction and nutritional measures was also conducted to compare outcomes in 
patients with CF wit h a GSSlD mutation receiving ivacaftor to a propensity score matched cohort of patients US CFF Patient 
Registry who were homozygous for the F508del mutation and did not receive ivacaftor for up to three years by Sawicki et al. 
Propensit y scoring is a statistical matchin~ techniciue used in observational research that attempts to balance the studv groups to a 
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make them as similar as possible. Eligible patients had a minimum of three FEVl measures spanning ~6 months after 30 days on 
ivacaftor treatment. Eligible control patients were enrolled ln the CFF Patient Regist ry in 2010, were aged 2:6 years arid 
homozygous for the F508del mutation, had sweat chloride concentrations >40 mmol/L, had no evidence in the registry of death, 

lung transplant, or pregnancy through the end of 2010, and were clinically stable based on care episode, medication, and 
splrometry data. The choice of comparator groups was made to represent the most common genotype in the CF population in 

order to ensure there would be a sufficient number of patients to serve as matched comparators. Prior analyses of patient registry 
data also indicated that patients with GSS1D mutations have similar clinical characteristics, including sweat chloride and pulmonary 

function, to those with homozygous F508del mutations. 

Five patients homozygous for F508del were matched to each GSS 10 ivacaftor patient using a propenslty score, which takes into 
accountseveral factors for which previous studies have suggested an association with FEVl decline including spirometry 
measurements, age, gender, nutritional parameters, bacteriology, sweat chloride values, use of inhaled antibiotics and other 
therapies, and t he presence of CF-related diabetes. Measured outcomes Included the annualized mean rate of change in percent 

predicted FEVl, weight-for-age, and BMl-for-age z-scores. 

There are limitations with this type of approach . Studying patients with differing genotypes, geography of patients, differences in 
unmeasured characteristics, differing amounts of data contributed to the analysis by patients, and rates of clinica l trial 
participation may have affected the results. Not all variables affectlng lung f unction decline may have been captured in propensity 

score matchirig. Causality is not definitely established and t he model assumes the rate of lung function decline is constant over the 
observation period for each individual. 

In total, 189 G551D patients who received ivacaftor for up to 144 weeks and 886 matched control patients homozygous for 
F508del were included in the analysis. There were no statistically significant differences between the 2 groups in the variables used 
for the propensity scores. The estimated annualized rate of decline in percent predicted FEVl in ivacaftor-treated G551D patients 
was - 0.91 (SE=0.34) vs. -1.72 (SE=0.16) in the F508del homozygous control group. The difference in slope of 0.80 {95% Cl: 0.06, 

1.55) percentage points per year represents an approximately 47% reduction in the annualized rate of decline in percent predicted 
FEVl with lvacaftor treatment (P=0.03). Estimates of average annual rate ofdedine were based on lung function measurements 
spanning dffferent lengths of time for different pat ients, with more patients contributing information about th erate of decline in 
t he earlier years than in the subsequent years. 

There were no statistically significant differencess in the rate of change between the G551D patients and the matched controls for 
either WFA or BM I-for-age z score, suggesting that the initial t reatment effect was maintained for up to 3 years. 

The overall safety profile of KAtYDECO (lvacafor) is based on pooled data from three placebo-controlled trials conducted in 353 
patients with CF who had a G551D mutation or were homozygous for the F508del mutation. rn these trials, the proportion of 
patients who prematurely discontinued study drug due to adverse reactions was 2% for patients treated with KALYDECO and 5% 
for placebo-treated patients. Serious adverse reactions, whether considered drug-related or not by the investigators, which 

occurred more frequently included abdominal pain, increased hepatic enzymes, and hypoglycemia. In phase 3 trials of CF patients 
with a G551D mutatiori, the most common adverse events occurring iri 8% or more in patients treated with KALYDECO and higher 
than in patients receiving placebo were headache, oropharyngeal pain, upper respiratory tract infection, nasal congestion, 
abdominal pain, nasopharyngitis, diarrhea, rash, nausea and dizziness. The safety profile for the 39 patients with CF with one ofthe 
9 non-G551D mutations enrolled in the 8-week crossover trial, for the 69 patients with CF with an R117H mutation enrolled in the 
24-week placebo-controlled trial, and for the 34 patients ages 2 to less than 6 years in the 24-week, open-label clinical trial were 
similar to that observed in the 48-week placebo-controlled trials. 

There are no known contraindications to KALYDECO. Elevated transaminases have been reported in patients with CF receiving 

KALYDECO. Therefore, it is recommended that ALT and AST be assessed prior to initiating therapy, every 3 months during the first 
year oftreatment, and annually thereafter. Transaminase elevations were more common In patients with a history of tra nsamlnasa 
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KALYDECO (R) (ivacaftor) [prescribing information]. Boston, MA: Vertex Pharmaceut icals Incorpo rat ed; March 2015. 

Phase 3: 

Rosenfeld M, Robertson S, Green Y, et al. An open-label study of the safety, pharmacokinetics, and pharmacodynamics of ivacaftor 


in patients aged 2 t o 5 years with cystic fibrosis and a CFTR gating mutation: The KIWI st udy. J Cystic Fibros. June 2015; 


14(Suppl 1):52. 


Moss RB, Flume PA, Elborn JS, et al. Efficacy and safety of ivacaftor in patients with cystic fib rosis who have an Argl 17His-CFTR 

m utation: a double-blind, randomised controlled trial. Lancet Respir M ed. 2015. Published online June 10, 2015. 

De Boeck K, Munck A, W alker S, et al. Efficacy and safety of ivacaftor in patients w ith cystic fibrosis and a non·GS51D gating 

mutation. J Cyst Fibros. 2014;13:674-80. 

M cKone EF, Borowlt z D, Drevinek P, et al. Long-term saf ety and efficacy of ivacaftor in pat ients with cystic fibrosis who have the 

Gly551Asp-CFTR mutat ion: a Phase 3, o pen-label extension study (PERSISn. Lancet Respir M ed . 2014;2:902-10. 

Davies JC, Wainwright CE, Canny GJ, et al. Efficacy and safety of ivacaftor in patients aged 6 t o 11 years wit h cyst ic fibrosis w ith a 
GSS 10 mutation. Am J Respir Crit Care Med. 2013;187:1219-25. 

Ramsey BW, Davies J, McElvaney NG, et al. A CFTR potentiator in patients with cystic fibrosis and the G5510 mutation. N Engl J 
M ed. 2011;365:1663-72. 

Real W orld Experience, Phase 2 & Other: 

Sagel SD, He Itshe SL, Khan U, et al. Effect of ivacaftor in Rll7H pat ients following FDA approval: early results of the G551D 

observational-expanded and extended (GOA L-E2) st udy. Ped Pulm. 2015;5D(S41):275-76. Present ed at the North American Cystic 

Fibrosis Conference 2015. 

Bai V, Higgins M , Volkova N, et al. lvacaftor long-term safety study: analysis of 2013 US CF Foundation Patient Registry data. Ped 

Pulm. 2015;50(541):284. Presented at the North A merican Cystic Fibrosis Conference (NACFC), 2015. 

Barry PJ, Plant BJ, Simmonds NJ, et al. lvacaftor decreases m ortality in GS51D patients wit h severe lung disease. Ped Pulm. 2015; 

50(S41):261. Presented at the North American Cystic Fibrosis Conference 2015. 

Sawicki GS, et al. Sust ained benefit from ivacafto r demonstrated by combining clinical trial and CF patient registry data. Am J Respir 

Crit Care M ed. 2015;192(7):836-842. 

Sawicki GM, EF; Pasta, DJ; Wagener, JS; Johnson, CA; Millar, SJ; Konstan, M W. The Effect of lvacafto r on W eight over Three Years in 

Patients w ith CF and a G551D CFTR Mutation. Presented at the 28th Annual North American Conference of t he Cystic Fibrosis 

Foundation. Atlanta, GA; 2014 

Taylor-Cousar J, Niknian M, Gilmartin G, et al. Effect of ivacaftor in patients with advanced cystic f ibrosis and a G551D-CFTR 

mutatron: Safety and efficacy in an expanded access program ln the United States. J Cyst Fi bros. 2015. Corrected proof published 

online February 11, 2015. 
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Clinical Rationale Cilntjnuation Page {Use only ifneeded). 

elevations. In pat ients with a history of transaminase elevations, more frequent monitoring of liverfunction tests should be 
considered. Dosing should be interrupted in a patient whose ALT or AST is greater than 5 times the upper limit of normal and 
consideration given to the benefits and risks of resuming KALYDECO therapy. Use of KALYDECO with strong CYP3A inducers, such as 
rifampin, substantially decreases the exposure of ivacaftor, which may reduce the therapeutic effectiveness of KALYDECO. 
Therefore, co-administration of KALYDECO with stron CYP3A inducers is not recommended. Cases of non-congenital lens 

opacities/cataracts have been reported in pediatric patients treated with KALYDECO. Baseline and follow-up ophthalmological 
examinations are recommended in pediatric patients initiating KALYDECO treatment. 

In summary, KALYDECO was the first drug that targets the underlying cause ofCF. Most available therapies treat t he symptoms or 
manifestations ofthe disease. 
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Rowe SM, Heltshe SL, Gonska T, et al. Clinical mechanism ofthe cystic fibrosis transmembrane conductance regulator potent iator 

ivacaftor in GSS1D-mediated cystic fibrosis. Am J Respir Crit Care Med. 2014;190(2):175-84. 

Barry PJ, Plant BJ, Nair A, et at. Effects of ivacaftor in cystic fibrosis patients carrying the G551D mutation with severe lung disease. 

Chest. 2014;146(1):152-8 

Hebestreit, H. Effects ofivacaftor on severely ill patients with cystic fibrosis carrying a GS510 mutation. J Cyst Fibres. 2013; 
12(6):599-603. 

Heltshe SL, Mayer-Hamblett N, Burns Jl, et al. Pseudomonas aeruginosa in cystic fibrosis patients with GSS1D-CFTR treated with 

ivacaftor. Clin Infect Dis. 2015;60(5):703·712. 

Borowitz D, et al. Nutritional status outcomes in patients with CF and the G551D mutation before and after CFTR modulation. Dig 

Dis Sci. 2015;Aug 7. (Epub ahead of print ] 

Konstan MW, Plant BJ, Elbom JS, et al. Efficacy response in CF patients treated with ivacaftor: Post-hoc analysis. Pediatr Pulmonol. 

2015;50:447-55. 

Quittner A, et al. Effect of ivacaftor treatment in patients with cystic fibrosis and the G551D-CFTR mutation: patient-reported 

outcomes in the STRIVE clinical study. Health Qual Life Outcomes 2015;13:93. 

Davies JC, Sheridan H, Bell N, et al. Assessment of clinica l response to ivacaftor with lung clearance index in cystic fibrosis patients 
with a G551D-CFTR mutation and preserved spirom etry: a randomised controlled trial. Lancet Respir Med. 2013;1:630-8. 

Accurso FJ, Rowe SM, Clancy JP, et al. Effect of VX-770 in persons with cystic fibrosis and the G551D-CFTR mutation. N Engl J Med. 

2010;363:1991-2003. 

Flume PA, Liou TG, Borowitz OS, et al. lvacaftor in subjects with cystic fibrosis who are homozygous for the F508del-CFrR mutation. 

Chest. 2012;142:718-24. 
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HIGHUGHTS OF PRESCRIBING INFORMATlON 
These highlights do not l11cludc all tht inform11ioa •tcdcd to U$C 

KALYDECO safely :and effectively. Sec full prescribing iAformation for 
KALYDECO. 

KAL YDECO"' (ivataftor)'tablets, for oral ase 
KALYDECOt> (ivataftor) oral grauults 
Initial U.S. Approval: 2012 

----------RECENT MAJOR CHANGF.S-----­
• 	 lndications and Usage (JJ 03/2015 
• Dosage and Administration (2) 03/2015 
• Warnings and Precautions (5. l , 5.3) 03/2015 
----------INDICATIONS AND USAGE------­

KALYDECO is a cystic fibrosis transmembrane conductance regulator (CFTR} 
potcntiator indicated for tbe treatment ofcystic fibrosis (CF) in patients age 2 
years and older w'1o have one ofthe following mutations in the CFTR gene: 
G551 D, GI144E, G/349D, G1781?, G55 JS, Sl25 llv, SI 25SP, S549N, or S549R. 

KALYDECO is indicated for the trea1ment of CF in patients age 2 years and 
older who l:a\'C an Rf/7H muwtion in the CFTR gene. 

lfthe patient 's genotype is unknowTI, ao FDA-cleared CF mutation test should be 

used to detect the pn:sencc ofa CFTR mutation followed by verification with bi­

directional sequencing when recommended by the mutation test instructions fo1 

u:ie. (1) 


.limitations ofUse: 
• Not effective in patients with CF who are homozygous for the F508del 

mutation an the CFfR gene. (1, 14) 

---------DOSAGE ANO ADMJNJSTRATrON-----­
• 	 Adults and pediatTic patients age 6 years and older: one l SO mg tablet taken 

orally every 12 hours with fat-containing food. (2.2, 12.3) 
• 	 Pediatric patients 2 to less than 6 years ofage and less than 14 kg: one 50 mg 

packet mixed with 1 teaspoon (5 mL) of soft food oc liquid and administered 
orally every 12 hours with fat-<:ontainingfood. (2.3, 12.3) 

• 	 Pediauic patients 2 to less than 6yearsofageand 14 kg orgreater: one 75 mg 
packet mixed wiih 1 teaspoon (5 ml.) of soft food or liquid ancl administered 
orally every 12 ho01s with fut-<:ontaining food. (2.3, 12.3) 

• 	 PecliatTic patients less than 2 years ofage: not recommended. (2.4, 8.4) 
• 	 Reduce dose in palcents with moderate and severe hepatic impairment. 

(2.5, 8.6, 12.3) 
• 	 Reduce dose when co-administered with drugs that are moderate or suong 

CYP3A inhibitors. (2.6, 7.J, 12.3) 

µ . .:>V 

-------DOSAGE FORMS AND STRENGTHS-------·· 
• 	 Tablets: l 50 mg (3) 
• 	 Oral granules: Unit-dose packets of 50 mg and 75 mg (3) 
----------CO.N'J'RAJNDICA'IJONS-------- - -· 

• 	 None (4) 
------WARNINGS AND PRECAUTIONS---------­

• 	 Elevated transaminascs (ALT or ASl): Transaminases (ALT and AST) 
should be ~essed prior to initiating KALYDECO, every 3 months 
during the fi rst year oftreatment, and annually thereafter. In patients with 
a hislory oftransaminase elevations, more frequent monitoring of liver 
furiction rests should be considered. Patients who develop increased 
transaminase levels should be closely monitored untiI the abnormalities 
resolve. Dosing should be interrupted in patients with ALT or AST of 
greater than 5 times the upper limit ofnormal (ULN). Following 
resolution of transaminase elevations, consider the benefits and risks of 
resuming .KALYDECO dosing. (5. l , 6) 

• 	 Use with CYP3A inducers: Concomitant use with strong CYP3A inducers 
(e.g., rifampin, St. John's wort) substantially decrenses exposure of 
ivacaflor, which may d iminis h effectiveness. Therefore, co-administration 
is not recommended . (5.2,7.2, 12.3) 

• 	 Cataracts: Non-congenital lens opacities/cataraeL~ have been reported in 
pediatric patients treated with KALYDECO. Baseline and follow-up 
examinations are recommended in pediatric patients initiating 
KAL YDECO treatment. (5.3) 

···------·····--··ADYERSE REACTIONS----------· 
The most common adverse drug reactions to KAL YDECO (occurring in 
~8'1. ofpatients wilh CF who have a G55 II) mutation in the CFTR gene) 
were headache, oropharyngeal pain, upper respiratory tract infecllon, nasal 
congestion, abdominal pain, nasopharyngitis, d iarrhea, rash, nausea,ancl 
dizziness. (6. 1) 

DRUG INTERACTIONS·-·-----­
CYP3A inhibitors: Reduce KALYDECO dose to one tablet or one packet of 
granules twice a week when co-administered w ith strong CYP3A inhibitors 
(e-g., ketoconazolc). Reduce KALYDECO dose to one tnblet or one packet 
ofgranules once daily when co-administered with moderate CYP3A 
inhibitors (e.g., fluconazole). Avoid food containing grapefruit or Seville 
oranges. (7. 1, 12.3) 

To report S USPECTED ADVERSE REACTIONS, contact Vertex 
Pbrmeceuticals [ncorpor1tcd at 1-877-634-8789 or FDA itt 1·800-FDA· 
1088 or -wwiv.fdo.go11/mulwatcll. 
Su 17 for PATIENT COUNSELINGINFORMATION and 
FDA-approved patient h1bcling. 

Revised: 03/2015 
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FULL PRESCRIBING INFORMATION 
l INDICATIONS AND USAGE 
KALYDECO is a cystic fibrosis transmembraoe conductance regulator (CFTR) potentiator indicated for the treatment ofcystic fibrosis (CF) in patients age 2 years and 
older who have one ofthe following mutations in the CFTR gene: G55 ID, GIU4E, GI 3490. GJ 78R, G551S, SJ 251N, Sl255P, S549N, or S549R. 

KALYDECO is indicated fo r the treatment of CF in patients age 2 years and older who have an RI 17Hmutation in the CFTR gene. 

If the patient' s genotype is unknown, an FDA-clewed CF mutation test should b: used to detect the presence ofa CFTR mutation followed by verification with 

bi-directional sequencing when recommended by the mutation test instructions for use. 


/,lm11ations ofUse 

.KALYDECO is not effective in patients with CF who are homozygous for the F508del mutation in the CFTR gene. 


2 DOSAGE AND ADMl~ISTRATION 
2.1 Gentral lJosing h1formation 

KALYDECO should be taken with rat-<:ontaining food. Examples include eggs., butter, peanut butter, cheese pizza. whole-milk dairy products (such as whole milk, 

cheese, and yogurt). etc. [see Clinical Phannacology (12.3) and Patiem CoWJSeilng lnfrmnation (17)]. 


2.2 Dosing lnformJ1tion in Adutts and Cllildren Ages 6 Years and Older 

The recommended dose ofKALYDECO for both adults and pedia1ric patients age 6 years and older is one 150 mg tablet taken orally c\·ery I 2 hours (300 mg total daily 

dose) with fat-containing food [see Do~age andAdmlrrislrallon (2.1)1. 


2.3 Dosing lnformJ1tioo i• Pediatric Patients Ages 2 to less thu 6 Yean. 

The recommended dose ofKALYDECO (oral granules) for patients nges 2 to lelS than 6 years is weight-based according to Table I. 

Table I: Dosage ofKALYDECO Onil Granulrs by Body Weight in Pediatric Patients Agts2 to less than 6 Years 

Body Weight (kg) KAL YO ECO Dose Total Daily Dose 

Lu s than 14 kg One 50 mg p11ckct 
cvcrv 12 hours 

100 mg/day 

14 leg or gre, ter One 75 mg packet 
cvcrv 12 hours 

150 mg/day 

Theentice contents ofeach packet oforal granules should be mixed with one teaspoon (5 mL) ofage-appropriate soft food or liquid and complctefy consumed. Food or 
liquid should be at or below room temperature. Once mixed, the product has been sho\,TI to be stable for one hour, and therefore should be consumed during this period. 
Some examptes ofsoft foods or liquids may include pureed fru its or vegetables, ~·ogurt, apples:!uce, water, milk, orjuice. Ea~h dose should be admirustered just before 
or justafter fat-containing food (see Dosage and Adminlstrat/011 (2. J ) ). 

2.4 Oosin& Jnformatio• i• Pediatric Patieats less than 2 Vurs 
A safe and efficacious dose ofKAL YDECO foc pediacric patients less than 2 years ofage has not been established. The use ofKALYDECO (oral granules) in children 
und~r the Of!:C of2 yenrs is not recommended. 

2.S Dosage Adj•stment for J'atie.nls with Hepatic Tmp•irmut 
The dose ofKALYDECO should be reduced to one tablet orone p3eket or omt granules once doily for patients with moderate hepatic impairment (Child-Pugh Class 
B). KALYDECO should be used with caution in patients with severe hepatic im))airment (Child-Pugh Class C) at a dose of one tablet or one packet oforal granules 
once dai:ly or less frequently (see Use in Specific Populatio,u (8.6). Clinical Pharmacology (12.J), and Pa1ien1 Counsellng Information (l 7)] . 

2.6 Dosage Adjushneal for Patients Talo•g Drugs that :are CVP3A J.hibitors 
When KALYDECO is being co-administered with strong CYP3A inhibit.ors (e.g., ketoconazolc), the dose should bu reduced to one labtet or one packet oforal granules 
twice a week. The dose ofKALYDECO should be reduced to one tablet or one packet ofgranules once daily when co-ad ministered with moderate CYP3A inhibitors 
(e.g., nucona:zole). Food containing grapefruit or Sevil!e ordnges should be avoided (see Drug Interactions (7. J), Clinical Pharmacology (12.3). and Palient Counseling 
Jnjom1aiio,1 (1 7)). 

3 DOSAGC FOR}(SAND STRENGTHS 
Tablets: 150 mg; supplied as I ight blue, film-coated, capsule-shaped tablets containing l50 mg of ivacaftor. Each tablet is printed with the characters "V 150" on one 
side and plain on the other 
Oral granules: Unit-dose packets containing 50 mg or 75 mg pee packet; supplied as small, while to off-white granules and enclosed in unit-dose packets 

4 CONTRAINDICATlONS 
None. 

S \.VARNL~CS AND PRECAUTIONS 
5.1 Trall$amloase (ALT or AST) Elevatio•i 

Elevated transaminases have been reported in patients with CF receiving KAL YD£C0. It is recommended that ALT and AST be assessed prior to initiating 

KALYDECO, every 3 months during the Ju-st year of treatment, and annually then:afier. For patients with a history ofuansaminase elevations, more frequent 

monitoring of liver function tests should be considered. Patients who develop increased transaminase levels should be closely monitored until the abnormalities resolve. 

Dosing should be interrupted in patients with ALT or AST of greater than .5 times the upper limit of nom1al (ULN). Following resolution of transamirase elevations. 

consider the benefits and risks of reswning KAL YDECO dosing [see Adverse Reo.crions (6) and Use in Specific Population:s (8.6)]. 


5.2 Concornit11nt U~c wlth CYPJA Inducers 

U sc ofKALYDECO with strong CYPJA inducers, such as rifampin. substantially decreases the exposure of ivacaftor, which may reduce the therapeutic effectiveness 

ofKAL YD ECO. Therefore, co-administration of .KAI.YDECO with strong CYP3A inducers (e.g., rifampin, St. John's wort) is nol recommended [see Drug 

Jn1eracrions (7.2) and Clintcal Pharmacology ( I 2.3)]. 
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5.3 Cataracts 
Cases ofnoo-congenital lens opacities/cau:racts have been reported in pediatric paliell(S !Teated \~ith KALYDECO. Allhough other risk fo.clors were present in som.e 
cases (such as conicosteroid use and/or exposure to radiation), a possible risk attributable to KALYDECO cannot be excluded. Basel me and follow-up 
ophtbalmological examinations arc recommended in pediatric patients initiating KALYDECO treatm(:Jlt. 

6 ADVERSE REACTIONS 
The fol lowing adverse reaction is discussed in greater detail in other sectiorl!l ofthe label: 

• Transaminase Elevations [.1ee Warnings and PrecautiollJ (5.1) ] 

6.1 Clinical Trial'!l E1perie•ce 
Because clinical trials are conducted under widely varying conditions, adverse ,eaction rates observed in the clinical trials ofa drug cannot be directly compared to rates 
in the clinical trials ofanother drug and may not reflect the rates observed in clinical practice. 

The overall safety profile of KALYDBCO is based on pooled data from three placebo-controlled clinical trials conducted in 353 patients 6 years of age und older with 
CF who hoc a G551D mutation in the CFTR gene (Trials I and 2) or were homozygous for the F508del mutation (Trial 3). In addition, the following clinical trials have 
also been conducted [scir Clinical Pharmacology (11) and ClinicalS1udies (14)]: 

• 	 An 8-wook crossover design trial (Trial 4) involving39 patients between the ages of6and 57 years withe GJ244E, Gl349D, G178R, 055JS, G970R, 
S125JN, SJ255P, S549N. or S549R muuition in the CFTR gene. 

• 	 A 24-week pla.cebo-controlled trial (Trial 5) involving 69 patients be:ween the ages of6 and 68 ye.m with an RI J7H mutation in the Cf7R gene. 
• 	 A 24-week open-label trial (Trial 6) in 34 patients 2 to less than6 yea1s ofage. Palientseligible for Trial 6 were those with the G55!D, Gf244E, GJ349D, 

Gl78R, G55/S, G970R, Sl251N,SJ255P, S549N, or S549R mutation in the CFTR gene. Of34 patients enrolled, 32 had the G551D mutation and 2 had the 
S549N mutation. 

Ofthe 353 patients included in the pooled analyses ofpatients with CF who had either a G551 D mutl!lion or were homozygous for the F508de/ muta:.ion in the CFTR 
gene, 50% of patients were fem Ille and 97"/o were Cauc11Sian; 22 1 received KAL YDECO, and 132 received placebo from 16 to 48 weeks. 

The proportion ofpatients who premaru,ely discontinued study drug due lo adverse reactions was 2% for KAL YDECO-treated patients and 5% for placebo-treated 
patients. Serious adverse reactions, whether considered drug-related or not by the investigators, that occurred more f'rcquenlly in KALYDECO-trcate~ patients included 
abdominal pain, increased hepatic enzymes, and hypoglycemia. 

The most common adverse reactions in the 221 patients treated with KALYD£C0 were headache {I 7%), upper respiratory tract infection (16'~•), nasal congestion 
(16%), nausea ( 10%), rash ( 10%), rhinitis (6%), dizziness (5%)., arthralgia (5%), and bacteria in sputum (5%). 

The incidence ofadverse reactions bolow is based upon two double-blind, place:io-control led, 48-week clinical trials (Trials 1 and 2) in a total of2I 3 patients with CF 
ages 6 to 53 who have a 0551 D mutation in the CFTR gene and who were treated with KAL YDECO 150 mg orally or placebo twice daily. Table 2 shows adverse 
reactions occurring in ~8% ofKALYDECO-treated patients with CF who have a G551D mutation in the CFTR gene thalalso occwred at a higher rate than in the 
placebo-treated patients in the two double-blind, placebo-controlled trials. 

Table 2: Jncidence of Ad,·crse Drug Reactions in ~8% of KALYDECO-Treatcd 
Patients with II CSSJD Mu tation In Che CFTR Gene and Greater than Placebo in 2 
P latcebo-Concr olled Phase 3 Clinical Trials of48 Weeks Du rat ion 

locldrnce: Pooled 48-Wuk Trials 

KALYDECO Placebo 
Adverse Renction :'lf• 109 N= J04 
(Preferred Term) D (Of.) D ( 0/o) 

Headache 26 (24) l? (16) 

Oropharyngeal pain 24 (22) l9 ( 18) 

Upper respiratory tract infection 24 (22) 14 (14} 

Nasal congestioo 22 (20) 16 ()5) 

Abdominal pain 17(1 6) 13 (13) 

Nasopharyngitis 16(15) 12 (12} 

Diarrhea l4( 13) 10 ( 10} 

Rash 14(1 3) 7 (7) 

Nausea 13 (12) 11 (11) 

Dizziness 10 (9) I (1) 

Adverse reactions in the 48-weel: clinical trials that occurred in the KAL YDECO group al a fre(iuency of4 to 7% where rates exceeded that in the pl3cebo 
group include: 

Infections u,d infcsuitions: rhinitis 
lnvcstiglltions: aspartate aminotransferase increased, ooctcria in sputum, blood glucose increased, hepatic enzyme increased 
Musculoslceletal a nd connectin tiss•e disorders: arthralgia, musculoskeletal chest pain, myelgia 
Z..ervo•~system disorders: sinus headache 
Rcspiratery, thoracic and media1tinal disorders: pharyngeal erylhema, pleuritic pain, sinus congestion, wheezing 
Skin and .subcutaneous tiss11t disorders: acne 

The safety profile for the CJ' patients enrolled in the other clinical trials (Trials 3-6) was similar to that observed in the 48-wcek, placebo-controlled trials 
(Trials l and 2 ). 
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KALYDECO~' {ivacaftor) Tablets and Oral Granules 
LaboratOJY Ab,wmmlities 
Tron:ramfnase EJei:alions: rn Trials 1, 2, and 3 the incidence ofmaximum transaminase (ALT or ASTj >8, >5. or >3 x ULN was2%,2%. and 6% in 
KAL YDECO-treared patients and 2%, 2%, and 8% in placebo-treated patients. respectively. Two patients (2%) on placebo and I patient (0.5%) on KALYDECO 
permanently discontinued treatment for elevated transaminascs, all >8 x ULN. Two patients treated with KALYDECO were reported to have ser.ous ad,·erse reactions 
ofelevated li,•cr transaminascs compared to none on placebo. Transaminase ele•ations wcro more common in patients with a history oftransaminase elevations [see 
Warnings and Precautions (5.1)). 

During the 24-week, open-label, clinical trial in 34 patients ages 2 to less than 6 years (Trial 6), where patients received either 50 mg (less ·than 14 kg) or 75 mg ( 14 kg 
or greater) ivacaftor granules twice daily. the incidence ofpatients experiencing transaminase elevations (ALT or AST} >3 x ULN was 14.7% (5/34). Atl 5 patients had 
maximum ALT DI' AST levels >8 x UDI, which returned to baseline levels following interruption ofKALYDECO dosing. Transamiaase elevatioos were more 
common in patients who had abnormal transaminases at baseline. KALYDECO was permanently discontinued in one patient (see Warnings and Precauliom (5. I)]. 

7 DRUG INTERACTIONS 

Potential for other drugs to affect ivacttftor 

7.1 Inhibitors of CYP3A 
Ivacaftor is a sensitive CYP3A substrate. Co-administration with ketoconazole, a strong CYP3A inhibitor, significantly increased ivacaftor exposure [measured as area 
under the curve (AUC)] by &.5-fold. Eased on simulations of these results, a reduction ofthe KALYDECO dose is recommended when co-administered with strong 
CYP3A inhibitors, such as ketoconazole, itrac.onazole, posaconazole, voriconazole, telithromycin, and clarithromycin, as follows: in patients 6 years and older reduce 
dose to one I 50 mg tablettwice a week; in patients 2 to less than 6 years with body weight less than 14 kg, reduce dose to one 50 mg packet ofgranules twice a week; 
and in patients 2 to less than 6 years wi,h body weight 14 kg or greater, reduce dose to one 75 mg packet ofgTanules twice a week. 

Co-administration with fluconazole, a moderate inhibitor of CYP3A, increased ivacafior exposure by 3-fold. Therefore, a reduction ofthc KAL YDECO dose is 
recommended for pa1ients Inking concomitant moderate CYP3A inhibitors, suet. as fluconazole and erythromycin, as follows: in patients 6 years and older reduce dose 
to one 150 mg tablet once daily; in patients 2 to less than 6 years with body weight less than 14 kg, reduce dose to one 50 mg packet of granules once daily; and in 
patients 2 to less than 6 years with body weight '14 kg or greater, reduce dose to one 75 mg packet ofgranules once daily. 

Co-administration ofKAL YDECO wilh grapefruit juice, which contains one or more components that moderately inhibit CYP3A, may increase exposure of ivacaftor. 
Therefore., food containing grapefruit or Seville oranges should be avoided during treatment \\ith K.ALYDECO [.s~e Clinical Phannacology (I 1.3) J. 

7.2 Inducers ofCYP3A 
Co-administration with rifampin, a strong CYP3A inducer, significantly decreased ivacaftor exposure (AUC) by approximately 9-fold. Therefore, co-administration 
with strong CYP3A inducers, such as rifampin,. rifabutin, phenobarbital, carbamazcpine, phenytoin, and SI. John's wort is not recommended [see Warnings and 
Precautiom (5.1) and Clinicol Pharmacology (12.J)]. 

7.3 Ciprofloncin 
Co-administratlon o!' KALY DECO with ciproOoxacin had no effect on the exposure of ivacaftor. Therefore, no dose adjustment is l'l<i:~ssary <luring concomitant 
administration of KALYDECO with ciprofloxacin [see Clinical Pharmacology (12.3)]. 

Potential for ivacafior to affect other drugs 

7.4 CYPJA and/or P-gpSub!tnres 
Ivacaflor ar.d its Ml metabolite have the potcnti.il to inhibit CYP3A and P-gp. Co-Pdministration with midazoLam, asensith·c CYP3A substr.ttc, incr~ased midazolam 
exposwe 1.5-fold, COl'l5isr.ent \~i th weak inhibition ofCYP3A by ivacafior. Co-administration with digoxin, a sensitive P-gp substrate, increased digo.xin exposure by 
1.3-fold, consistent with weak inhibition ofP-gp by ivucaftor. Administration ofK.AL YDECO may increase systemic exposure of drugs that arc substr.ttes ofCYP3A 
and/or P-gp, which may increase or prolong their therapeutic effect aod adverse events. Therefore, cauLion and appropriate monitoring arc recommended wl1<,n 
ceradministcring KALYDECO with sensitive CYP3A and/or P-gp substrates, such as digoxin, cyclosporinc, and tacrolimus [see Clinical Pharmacology (/2.3)). 

8 USE lN SPECIFIC POPULATIONS 
8.1 Pregnancy 
T(nttogeuic effects: Prcgaancy Category B.. There are no adequate and well-controlled studies of KALYDECO in pregnant women. !vacallor w:is not teratogenic in 
rats at approx.imatcly 6 times the maximum recommended human dose (MRfJD) (based on summed AUCs for i~·acaflor and its metobolitc.s at a maternal dose of 
200 mg/kg/day). TvacaJlor was not teratogenic in rabbits at approximately 12 times the MRHD (on an ivacaftor AUC basis at a maternal dose of JOO mg/kgldey, 
respectivc[yJ . Placental transfer of ivacaftor was ob;erved in pregnant rats and rnbbits. Because animal reproduction studies are no1 always predictive ofhuman 
response, KALYDECO should be used during pregnancy only ifclearly needed 

8.3 Nursing Motbcn 
lvacaftor is excreted into ·the milk: of lactating fcmaie rats. Excretion of ivacaA.or into human milk is probable. There are no hwnan studies that have investigated the 
effects of ivacaftor on breast-fed infants . Caution should be exercised when KALYDECO is administered io e nursing woman. 

8.4 Pediatric Use 
The safety and efficacy ofKAL YOECO in patients 6 to 17 ycarsofase: with C.F who have a G551D, G1244E, Gl349D, G178R, G551S, S125IN, Sl155P, S549N, or 
S549R mutation in the CFTR gene have been demonstrated [see Adverse Reactions (6) and Clinical Studies (/4)]. 

The safety andcfficacy ofKALYDECO in patients 6 to 17 years of age with CF who have an Rl17fl mutation in the CFTR gene have been demonstrated [sec Adverse 
Reactions (6) and Clinical Studies (J 4)]. 

The efficacy ofKAL YDECO io children 2 to less than 6 >'ears ofage is extrapoa1ed from efficacy in patients 6 years ofage and older with support from population 
phannacok:inetic analyses showing similar drug exposure tevels in adults and children 2 to less than 6 years ofage [see Clinical Pharmacology{! 2.3)). 

The safety of KALYDECO in childn:n 2 to less than 6 years of age (mean age 3 years) is derived from a 24-week, open-label, clinical trial in 34 patients ages 2 to Jess 
than 6 years administered either 50 mg or75 mg ofivacaflor granules twice daily (Trial 6). Eligible patients were those with the GJJJ D. G1244E, GI 349D, GI i8R, 
G55 JS, G970R, Sll5IN, SJ255P,S549N, or S549R mutation in the CFTR gene. Of34 patients enrolled, 32 had the G551D mutation and2 had the S549N mutation. 
The type and frequency ofad\'crse reactions in this trial were similar to those in patients 6 years and older. Transaminase elevations were more common in patients who 
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had abnormal transaminascs at baseline. For [llllien1s with a history oftransaminase elevations, more frequent monitoring of liver function tests should be considered 
[.rce Warnings and Precautions (5. l) and Adverse Reactions (6.1)]. 

The safety and efficacy ofKALYDECO in patients with CF younger than 2 years ofage have not been studied. The US( ofK.ALYDECO in children under the age of 
2 years is not recommended. 

8.5 Geriatric U~e 
CF is largely a disease ofchildren and young aduJts. Clinical trials ofKALYDECO did not include sufficient numbers ofpatienis 65 years ofage and over to detennine 
whether they respond differently from younger patients. 

8.6 HepaClt lmpRirmcnt 
No dose adjustment is necessary for patients with mild hepatic impairment (Child-Pugh Class A). A reduced dose of KALYDECO ir, recommended in patients wilh 
moderate hepatic impairment (Child-Pugh Class B), as follows: in patients 6 years and older, one 150 mg tablet once daily; in patients 2 to less than 6 years with body 
weight less than 14 kg, one SO mg packet of granules once daily; and in patients 2 to less than 6 years with body weight 14 kg or greater, one 75 mg pnckct of granules 
once daily. Studies have not been cooductcd in patients with se\·ere hepatic impainnent (Child-Pugh Class C), but exposure is expected to be higher than in patients 
with moderate hepatic impairment. Therefore, use with caution at a dose ofone tablet or one pocket ofgranules once daily or less frequently in patients with severe 
hepatic impairment after weighing the risks and benefits of treatment [see Pharmacokinetics (11.3)]. 

8.7 Rcm11Jmp•irmcnt 
KALYDECO has not been studied in patients with mild, moderate, or severe renal impainnent or in patients with end-stage renal disease. No dose adjustment is 
necessary for patients with mild lo moderate renal impairment; however, caution is recommended while using KALYDECO in patients with severe renal impairment 
(creatinine clearance less than or equal to 30 mL/min) or end-stage renal diseo...c.c. 

8-8 Patltnh with Cf wtio •re Homozygous for tht F508del MutJltioa in the CFTR Gent 
Efficacy results from n double-blind, placebo-controlled trial in patients with CF who arc homozygous for the F508del mutation in the CrFR gene showed no 
statistically significant difference in forced expiratory volume exhaled in one second (FEV,) over 16 weeks ofKAL YDECO treatment compared to placebo [see 
C!inical Studies (14.4)]. Therefore, KALYDECO should not be used in patients homozygous for the F508de! mutation in the CFTR gene. 

10 OVERDOSAGE 
There have been no reports ofoverdose with KALYDECO. 

The highest single dose used in a clinical S1udy was !!OD mg in a solution fonnulation without any treatment-related adverse events. 

The highest repeated dose was 450 mg (in a tablet fonnulation) every 12 hours for 4.5 days (9 doses) in a trial evaluating the effectofKALYDECO on ECGs in healthy 
subjects. Adverse events reported at a higher incidence compared to placebo included dizziness and diarrhea. 

~o specific antidote is available for overdose with KALYDECO. Treatment ofoverdose with KALYDECO consists ofgeneral supportive measures including 
monitoring ofvital signs and observation ofthe clinical status of the patient. 

11 DESCRIPTION 
The actfre ingredient in KALYDECO tablets and oral granules is ivacaftor, a cystic fibros is transmernbrane conductance regulator p<>tcnliator, which has the following 
chemical name: N-(2,4-di-tert-butyl-5-hydroxyphenyl)-1,4-dihydro-4-oxoquinoline-3-carboxamide. Its molecular formula is C24H2~N20}and its molecular weight is 
392.49. lvacaftor has the following structural fonnula: 

Jvaca.flor is a white to off-white powder that is practically insoluble in willer (<0.05 microgram/mL). 

K.ALYDECO is available as a light blue, capsule-shaped, film-coated tablet for oral administration containing l 50 mg of ivacaftor. Each KALYDECO tablet contains 
150 mg ofivacaftor and the following inactive ingredients colloidal silicon dio><ide, croscarmellosc sodium, hypromellose acetate succinace, lactose monohydrate, 
magnesium stearate, microcrystalline cellulose, and sodium lauryl sulfate. The tablet film coat contains carnauba wax, FD&C Blue #2, PEG 3350, polyvinyl alcohol, 
talc, and titanium dioxide. The printing ink contains ammonium hydroxide, iron oxide blw:k, propylene glycol, and shellac. 

KALYDECO is also available as white to off-white granules for oral administration (sweetened but unflavored) and enclosed in a unit-dose packe. conraining 50 mg of 
ivaca.ftor or 75 mg of ivacaftor. Each unit-dose packet ofKALYOECO oral granules contains 50 mg of ivacaft.or or 75 mg ofivacaftor and the following inactive 
ingredients: colloidal silicon dioxide, croscarmellose sodium, hypromcllose acetate succinate, lactose monohydrate, ma1,'llcsium stearate, man11i.tol, sucralose, and 
sodium Jau1yl sulfute. 

12 CLINICAL PHARMACOLOGY 
12.1 Mechanill m ofAction 
lvacafl:or is a potentiator oftllc CFTR protein. The CFTR protein is a chloride channel present at the surface ofepithelial cells in multiple organs. lvacaflor faci litates 
increased chloride transport by potentiating 1he channel-open probability ( or gating) ofthe CFTR protein. 

1n vitro, ivacaftor increased CFTR-rnediatcd transepithelial current (Ii,) in rodent eel Is express ing the G55 I D-CFTR protein following addition ofa cyclic adcnosinc 
monophosphatc (cAMP) agonist with an ECsJ of 100 * 47 nM; however, ivacaftor did not increase h in the absence ofcAMP agonist. lvaceftor also increased h in 
human bronchial epithelial cells ex.pressing G55 I 0 -CFTR protein following addition ofa cAMP agonist by I 0-fold with an ECx of236 * 200 nM. h•ac3ftor increased 
the open probability of055ID-CfTR protein in single channel pat.ch clamp experiments using membrane patches from rodent cells expressing GSS 10-CFTR protein 
by 6-fold versus untreated ceUs after addition of PKA and ATP. In addition to GSS ID-CFTR, ivacaftorincreased the channel-open probability ofother mutant CFTR 
forms e;<presscd in rodent cells, resulting in enhanced CFTR-mcdiated [ ,. 'l'hcse mutont CFTR forms inclmkd GI 7SR-- SS49N-, SS49R-. OSS IS-,G970R-, G1244E-, 
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S 125 IN-, S 1255P·,and GI 349D-CFIR. Jvacaflor also po<entiated the cbannel-open probability of RI l7H-CFTR, which has low channel-open probabil ily (gating) and 
reduced channel current amplitude (conductance) compared to normal CFTR. In vitro responses do not necessarily correspond to in vivo pharmacodynam ic response or 
clinical benefit. 

12.2 Pb:1r111acodyna111its 
Sweat Chloride Evaluation 
Changes in sweat chl()(i<ic response to KALYDECO were evaluated in six clinical trials. In two randomized, double-blind, phicebo-controlled cl mi cal trials in patients 
with a G551D mutation in the CFTR gene, one in patients 12 and older (Trial l) and the other in patients 6- l l years ofage (Trial 2), the treatment difference (between 
KALYDECO and placebo) in mean change in sweat chloride from baseline through Week 24 was -48 mmol/L (95% CI-SJ, -45) and -54 mmol/L (95% Cl -62, -47), 
respectively. These changes persisted through 48 weeks. [n a 16-week, randomized, double-blind, placebo-controlled, parallel-group clinical trial in patients with CF 
age 12 year, and older who were homozygous for the F508del mutation in the CFTR gene (Trial 3 ), the treatment difference in mean chMge in sweat chloride from 
baseline through 8 weeks of treatment was -3 mmol/L (95% Cl -6, -0.2). In a two-port, randomized, double-blind, placebo-eontrol!cd, crossoYer clinical trial in 
patients with CF who had a 0 1244£, GJ349D, Gl78R, G551S, G970R, SJ25/N, S1255P, S549N, or S549R mutation in the CFTR gc~ (Trial 4), the treatment 
difference in mean change in sweat chloride from baseline through 8 weeks of treatment was -49 nunol/L (95% Cl -57, -4 I). In Trial 4, mean changes in swe.it chloride 
for the mutations for which KALYDECO is indicated ranged from -5 11.0 -8, whereas the range for individual subjects with the G970R mutation was- I to -1 I mmol/L. 
1n a randomiz.ed, double-blind, placebo-controlled clinical trial in patients with CF who had an RI 17H mutaLioo in the CFTR gene (Trial 5), the mean baseline sweat 
chloride for all patients wJS 70 mmol/L. The treatment difference in mean change in sweat chloride from baseline through 24 weeks of treatment was -24 mmol/L (95% 
CJ -28, -20) [see Clinical Studies (/4)]. In an open-label clinical trial in 34 patients a.ges 2 to Jess than 6 years administered either 50 mg or 75 mg of ivacaftor twice 
daily (Trial 6). the mean absolute change from buseline in sweat chloride 1hrough 24 weeks oftreatment was -45 mrnol/L (95% Cl -S3, -38) {see Peaiarric Use (8.4)]. 

There w-.ss no direct correlation between decrease in swcal chloride levels and improvement in lung function (FEY,). 

ECG livaluntion 
The effect ofmultiple doses or ivacaflor l 50 mg and 450 mg twice daily on QTc interval wa.~ evalui:tled in a randomized, placebo- and active-controlled {moxiflo,..acin 
4DO mg) four-period crossover thorough QT study in 72 healthy subjects. In a study with demonstrated ability to detect small effects, the upper bound ofthe one-sided 
95% confidence interval tor the largest placebo adjusted, bascline-eom:cted QTc based on Fridericia·s correction method (QTcF) was below 10 ms, :he threshold for 
regulatory concern. 

12.J Pb:mnacokinetics 
The pharmacokinetics of ivacaftor is similar .bet\veen healthy adult volunteers and patients with CF. 


After oral administration ofa single 150 mg dose to healthy volunteers in a fed state, peak plasma concentrations (T ..... ) occurred at approximately 4 hours, and the 

mean (±SD) for AUC and C,.~, were 10600 (5260) ng*hr/mL and 768 (233) ng/mL, respectively. 


After every 12-hour dosing, steady-state plasma concentrations of ivacaftor were reached by days 3 to 5, with an accumulation ratio ranging ftom 2.2 to 2.9. 


Absomtion 

The exposure of ivacaftor increased approximately 2.5- Lo 4-fold when given w.th food that contains fat. Therefore, KALYDECO should be adminiSlcred with 

fat-containing food. E1.omples offat-containing foods inc[ude eggs, butter, peanut butter, cheese pizza, whole-milk dairy products (such as whole milk, cheese, and 

yogun), etc. The median (range) T • ..,. is approximately 4.0 (3.0; 6.0) l1ours in the fed state. 


KALYDECO granules (2 x 75 mg) had similar bioavailability as the J50 mg tablet when given with fai-conmining food in adult subjects. The effect offood on 

ivacaftor absorption is similar for KALYDECO granules and the 150 mg tablet fonnulation. 


Distribution 

lvacaftor is approximately 99•1o bound to plasma proteins, primarily to alpha I-acid glycoprotein and albwnin. lvacaftor docs not bind to human red blood cells. 


Aller or.ti administration of 150 mg every 12 hoW'> for 7 days to healthy volunteers in a fed state, the mean (:!:SD) for apparent volume o(distribution was 353 (1 22) L. 


MemboHsm 
Jvacaftor is e~cnsively metabolized in hul1l!ll1S. In vitro and clinical st1Jdics indicate that iYacanor is primarily metabolized by CYP3A. MI and M6 arc the two major 
metabolite:; of ivacaftor in humans. M I has approximately one-sixth the potency of ivacafior and is considered pharmacologically active. M6 has less than one-fiftieth 
the potency or ivacaftor and is not considered pharmacologically active. 

Elimination 
following oral administration, the majority ofivacaftor (87.8%) is eliminated in the feces aft.er metabolic conversion. The major metabolites MI and M6 accounted tbr 
approximately 65% of the total dose eliminated with 22% as M I and 43% as M6. There was negligible urinary excretion of ivacaflor as unchanged parent. The apparent 
terminal h.alf-life was approximately 12 hours following a single dose. The mean apparent clea.rMce (CLIF) of ivacafior was similar for healthy subjects and patients 
with CF. The CL/F (SD) for the 150 mg dose was : 7.3 (&.4) Llhr in helllthy sutjects. 

Specific populations 
Pedfa1ric pa1ie1us 

The following conclusio,,s abow exposures b~tween adufts ondme pediatric population are based on popularion PKanalyses: 


Pediatric patiems 2 to less than 6 years ofage who weigh le.ss tha11 J4 kg 
following oral administration ofKALYDECO granules, 50 mg every 12 hours. the mean (=S D) steady s1ate AUC (AUC,.) was 10500 (4260) ng/mL"h and fa similar to 
the mean AUC., of 10700 (41DO) ng!mL*h in adull patients administered KALYDECO tablets, 150 mg every 12 hours. 

Pediarric patients 2 10 11!.Ss tf1a11 6 years ofage who weigh 14 kg or greater 
Following oral udministration ofKAL YDECO granules, 75 mg every 12 hours, the mean (:1:SD) AUC (AUC.,) was 11 300 (3820) nglmL• h and is similar to the mean 
AUC in adult patients administered KALYDECO tablets, 150 mg eYery 12 hours. 

Pediorric parients 6 10 less tha11J2 years ofage 
Following oral udministration ofKAL YDECO tablets, 150 mg cvcty 12 hours, the mean (:1:SD) AUC., was 20000 (8330) nsfml*hand is 87% higher than the mean 
AUC in adult patien\s administered KAL YDECO tablets, 150 mg every 12 hours. 
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Pediatric pa1ierr1s /210 less 1/ian 18 years ofage 
Following oral administration ofKALYD ECO tablets, LSD mg every 12 hours, the mean (±SD) At:C., was 9240 (3420) ng/mL •h and is similar to the mean AUC,. in 

adult patients administered KALYDECO tablets, 150 mg every 12 hours. 


Hepatic Impairment 
. Adult subjects v,jth moderntcl~ impaired hepatic function (Child-Pugh Class B, score 7 -9) he.d similar ivacaftor C...,. but :m approximately two-fold increase in 

ivacaflor AUC,.,., compared with healthy subjects matched for demographics. Based on simulations ofthese results, a reduced KALYDECO dose lo one tablet or packet 
ofgranules once daily is recommended for patients with moderate hepatic impairment. The impact ofmild hepatic impairment (Child-Pugh Class A) on the 
pharmacokioetics ofivacc.ftor has not bee11 studied, but the increase in ivacaftor AUC,,,,, is expected to be less 1han two-fold. Therefore, no dose adjustment 1s necessary 
for patients wjth mild hepatic impairment. The impact ofsevere hepalic impairment (Child-Pugh Class C, score 10-15) on the phannacokinetics of tvacaftor his not 
been studied. The magnitude of increase in exposure in these patients is llnknown, but is expected to be substantially higher than that observed in patients with moderate 
hepatic impairment When benefits are expected to outweigh the risks, KALYDECO should be used with caution in patients with severe hepatic impainncnt at a dose of 
one tablet or one packet ofgranules given once daily or less frequently I.see Dosage a,u/AdmiJllslration (2.5) and U.Je in Specific PopulaJions (8.6) ). 

Renal lmpairmem 
KALYDECO has not been studied in patients with mild, moderate, or severe renal impairment (creatinine ck:arancc less than or equal to 30 mllmin) or in patients with 
end-stage renal disease. No dose adjl.!stments are recommended for mild and moderate renal impainnent patients because ofminimal elimination of ivacaftor and its 
metabolites in urine (only 6.6% of total radioactivity was ro::overed in the urine in a human PK study); however, caution is recommended when administering 
KALYDECO to patients with severe renal impairment otend-stage renal disease. 

G,mder 
The effect ofgender on KALYDECO pharmacokinetics was evaluated using population pharmacokinetics ofdata from clinfoal studies ofK.ALYDECO. No dose 

adjustments are necessary based on gender. 


Drug fnteractiom 
Drug interaction studies were performed with KALYDECO and otherdrugs likely to be co-administered or drugs commonly used as probes for pharmacokinetic 

interaction studies [see Drug Interactions (7)]. 


Dosing recommendotions based on clinical studies or potentie.l drug interactions with KALYDECO are presented below. 

Potential/or Tvacaftor to Affect Other Drugs 

Based on in vitro results, ivacaftor w,d metabolite Ml have the potential to inh:bit CYP3A and P-gp. Clinical studies showed that KALYOECO is a weak inhibitorof 

CYP3A and P-gp, but not M inhibitcr ofCYP2C8. In vitro studies suggest that ivacaftorand Ml may inhibit CYP2C9. fn vitro, ivac.iftor, MI, and M6 were not 

inducers ofCYP isozymes. Dosing recommendations for co-administered drugs with KALYDECO are shown in Figure I . 


Figwre 1: lmp2ct ofKALYDECO on Otller Drugs 

(tl·uJminiMcrct.l Dnig. PK Fold Chang~ and <JD0o Cl Rccommrndation 
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Note: The drua obtained with substrates but without co-administration ofKALYDECO are used as reference. 
•NE: Non:thindrone; *"EE: Ethinyl Estradiol 
The vertical lines are at 0.8, 1.0, and 1.25, respectively. 

Potentialfor Other Drugs to Affect fracafior 
In vitro studies showed that ivacaftor and metabolite Ml were substr.ites ofCYP3A enzymes (i.e., CYP3A4 and CYP3AS). Exposure to ivacaftor is reduced by 
concomitant CYl>3A inducers and increased by concomitant CYP3A inhibitors [see Dosage a11d Administration (2.6) ottd Drug Interactions (7)1, KAJ...YDECO dosing 
recommendations for co-administro1ion with other dru~ are shown in J7igure 2. 
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Figue 2: Impact ofOther Drugs 011 KAL Yl>ECO 
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Change Rd .i!in: to !kfi.:n:111:c (log sc:ilc) 

Noce: The data obtained for KAL YDECO without co-administration of inducers or inhibitors are used as reference. 

The vertical I ines arc at 0.8, 1.0 and 1.25, respectively. 


13 NONCLINICAL TOXICOLOGY 
13.1 ,Carcinogenesis, Muta genesis, lmpairmenl of Ftrtlllty 
Two-year studies wi:re conducted in mice and rnts lo assess carcinogenic potential ofKALYDECO. No evidence oftumorigenichy was observed in mice or rats at 
ivacaftor oral doses up to 200 mg/kg'day and 50 mg/kg/day, respectively (approximately equivalent to 3 to 5 times the MRHD, rcspectivc:ly, based on summed AUCs of 
ivacaftor and its metabolites). 

lvacaftor was nega1ive for geooioxicity in the following assays: Ames test for bacterial gene mutation, in vilro chromosomal aberration assay in Chinese hamster ovary 
cells, and in vivo mouse micronucleu~ ti:sL 

lvacalror impaired fertility and reproductive perCormance indices in male and female rats at 200 mg/kg/day (approximately 5 and 6 times, respectively, the MRHD 
based on summed AUCs of ivacaftor and its metabolites). lncreases in prolonged diestrus were observed in females at 200 mg/kg/day. Ivacaftor also increased the 
number of femules wilh all nonviable embryos and decreased corpora lu1e11, implanhltions, and viable embryos in rats al 200 mg/kg/day (approximately 6 times the 
M.R.l:ID based on summed AUCs of ivacaftor and ilS metabolites) when dams ...ere dosed prior to E1nd during early pregnancy. These impainnenls offenility and 
reproductive performance in male and female rats at 200 mg/lcg/doy were attributed to severe toxicity. "lo effects on male or female fertility and reproductive 
perforrmmcc indiccs were observed 111 ~ LOO mg/k.s)day (:tpproximately 3 times the MRHD based on summed At.:C~ of ivaeaftor and its metubolitcs). 

13.2 Animal Toxicology and/or Pharmacology 
Cataracts were seen in juvenile rats dosed with iva(afior from postnatal dny 7-35 at dose levels of IO mg/kgldoy aJJd higher {approximately 0.12 times the MRHD based 
on swnrned AUCs of ivacaftor and its membolites). This finding has not been observed in older nnimals. 

14 CLINJCAL srUD1£S 
14.1 Trials in Pnlients with CF 10·!10 bavt II GSSlD M11u1tion in tlle CETR Gene 
Dose Ranging· 
Dose ranging for che clinical program consisted primarily ofone double-blind. :,lacebo-controlled, crossover trial in 39 adult {mean age 31 years} Caucasian patients 
,,~th CF who had FEY1~ 40% predicted. Twenty patients with median predicted FEY, 111 baseline of 56% (range: 42% tO 109%) received KAL YDECO 25, 75, 150 mg 
or plucebo every 12 hours for 14 days and 19 patients with median predicted FEVi at baseline of69% (range: 40% to 122%) received KAL YDECO 150, 2SOrngor 
placebo every 12 hours for 28 days. The selec1jon ofthe 150 mg every 12 hours dose was primarily based on nominal improvements in lung function (pre-dose FEV ,) 
and changes in pharmacodynamic parameters (sweat chloride and nasal potential difference). The twice-daily dosing regimen wns primarily bllSCd on an apparent 
tenninal plasma half-life ofapproximau:ly 12 hours. 

Efficacy: 
The efficacy ofKALYDECO in patienis with CF who have a G551D mulalion in the CFTR gene was evaluated in two randomized, double-blind, placebo-controlled 
clinical trials in 213 clinically stable patients with CF (109 receiving KAL YDECO 150 mg twice daily). All eligible patients from these trials were JOlled over into an 
open-label extension study. 

Trial I evaluated 161 patients wilh CF who were 12 years ofage or oldcr(mean age 26 years) with FEV, at screening bet\\/Ceit 40-90% predicted [mean FEV, 64% 
predicted at baseline (range: 32% to 98%)). Trial 2 evaluated 52 patients who were 6 to 11 years ofage (mean age 9 years) with FEVi at screeaing between 40-105% 
predicted [mean FEV1 84% predicted at baseline (range: 44% to 134%)]. Patients who had persistent Burlchofderia cenocepacia, Burkholder/a dalOJa., or 
MJ:cobacterlwn abscessus isolated from sputum at screening and those with abnormal liver function defined as 3 or more Liver function tests (ALT, AST, AP. GGT, 
total bilirubia) ~3 times tbe upper limit of normal were excluded. 

Patients in both trials were randomized 1 :t to receive ejther 150 mg ofKALYDECO or placebo every 12 hours with food containing fat for 48 wcel:s in addition to 
their prescribed CF therapies (e.g., tobramyc in, domase alfa). The use of inhrucd hypertonic sailno was not permitted . 
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The primary efficacy endpoim in both studies was improvement in lung function as dctetmined by the rnC!lll absolute change from baseline in pcn::cn: predicted 
pre-dose FEY, through 24 weeks of treatment. 

In both studies, treatment with KALYDECO resulted in a significant improvement in FEV 1. The treatment difference between KALYDECO and placebo for the mean 
absolute change tn percent predicted FEY, from baseline through Weck 24 was 10.6 percentage points (P < 0.0001) in Trial land 12.5 percentage points (P <0.0001) 
in Trial 2 (figure 3). These changes pcr:sisted through 48 weeks. Improvements in J)Cf'Ctnt predicted FEV1 were observed regardless ofage, disease ~verily, se,t. and 
geographic region. 

Fii;ure 3: Mean Absolute Cllange rrom Baseline in Pci:ccnt Predicted FEV1 * 

Trial 1 Trial 2 
18 

1S ~ 

HI 24 32 4a 48 16 M 32 40 4' 
WHlc 

-0- Placebo _._ lvac:, t.or -<>- Piacello -+- ••caftor 

•Priinary endpoint was assessed at the 24-week time point. 

Other eff'icacy variables included absolute change from baseline in sweat chloride [see Clinical Pharmacology (12.2)], time to ftrst pulmonary exacerbation (Trial I 
only). absolute change from baseline in weight, and improvement from baseline in Cystic Fibrosis Questionnairt Revised (CFQ·R) respiratory domain s~ore, 11 measure 
of respiratory symptoms relevant to p:itients with CF such as cough, sputum production, and difficulty breathing. for the purpose ofthe sludy, a pulmonary 
exacerbation wns defined as a change in antibiotic therapy ([V, inhaled, or oral) as a result of4 or more of 12 pre-specified sino-pulmomuy signs/symptoms. Patients 
treated with KAL YDECO demonstrated statistically significant improvements b risk of pulmonary exacerbations, CF symptoms (in Trial I only), and gain in body 
weight (Table: 3). Weight data, when expressed as body mass index nonnalized for nge and sex in patients <20 years ofage, were consistent with absolute change from 
bascl ine in weight. 

Table 3: Effect or KALYOECO oo Other Effkacy E11dpoints in Trials I and 2 
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Trial l Trla12 
Treatment dilTcrcnct• Treatment di/Terence• 

Eadpoint j9S% CI) P value (95•/o Cl} Pvalue 
:\fenn absolute change from baseline in CFQ-R respiratory domain score (points) 
TI1rough Wcek 24 8.J <0.0001 6.1 0. 1092 

(4.7, 114) (- 1.4, 13.5) 
Through Weck 48 8.6 <0.0001 5.1 0 .1354 

(5 .3, 11.9 (-1.6, 11.8 
Rel1dve risk orpulmoaary uacc.-oation 
U1roug)1 Week 24 0.40b 0.0016 NA NA 

Through Week 48 0.46' 0 .0012 NA NA 
Me11n absolute chl•ge from baseline in body weight {kg) 
At Week 24 2.8 <0.0001 1.9 0.0004 

(1.8, 3.7) (0.9 , 2.9) 
At Week48 2.7 0.0001 2.8 0.0002 

1.3 4.1 l.3 4.2 
Absolute ch,inge io sweat chloride (mmol/L) 
Through Week: 24 -48 <0.0001 .54 <0.0001 

(-51 ,-45) (-62, -47) 
Through Week 48 -48 <0.000] -53 <O.OOOJ 

(-5 I -45 -61 , -46 
CI: confidence interval; NA: nol analyzed d ue to low incidence ofevents 
• Treatment difference = effect ofKALYDECO- effect ofPlacebo 

H'.azard ratio for time to first pulmonary e,mcerbation 

14.2 Trial in Patients with a Gl144£, GJ3il9D, G178R:, GS5/S, G970R, SJZSJN, SIZ55P, S549N, orS5,t9R Mubltion i• the CFTR Gene 
The efficacy and safety of KALYDECO in patients "ith CF who have a G1244f:, Gl349D, G/78R, G55lS, G970R, SJ25IN, Sl255P, S549N, or S549R mutation in the 
CFTR gene were evaluated in a two-part, randomized, double-blind, placebo·controlled, crossover design clinical trial in 39 patients with CF (Trial 4). Paticn1s who 
completed Part I of this trial continued into the 16-week open-label Pan 2 of the study. n,e mutations studied were Gl 78R, S549N, S549R, G551S, G970R, Gl244E, 
S/25/l'./, S/255?, andGl349D. See Clinical Srndles (14.J) for efficacy in patients with a G55/D mutation. 

Patients were 6 years ofage or older (mean age 23 year..) with FcV1<!:40% at screening [mean FEV1 at baseline 78% predicted (range: 43% to l 19%)). Patients with 
evidence of colonization with Burkholderia r:enoupacia, Burkhclderia dolosa. or Mycobacterium abscess us and those .,.; th aooonnal li\·c:r function defined as 3 or 
more liver function tests (ALT, AST, AP, GGT, total bilirubin) 2:3 times the upper limit ofnormal at screening were excluded. 
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Patients were randomized I:1 to receive either 150 mg of KALYDECO or plocebo every 12 hours with food containing fat for 8 weeks in addition to their prescribed 
CF therapies during the first tn:atmcnt period and crossed over to the other treatment for the second 8 weeks. The two 8-week 1reotment periods wore separated by a 4­
to 8-weck washout period. The use ofinhaled hypertonic saline was not pennitted. 

'The primary efficacy endpoint was improvement in lung function as delennined by the mean absolute change from baseline in percent predicted FEV, through 8 weeks 
oftreatment. Other efficacy variables included absolute change from baseline in sweat chloride through 8 weeks oftreatment [see Clinical P/Jarmacofogy (11.1)], 
absolute change from baseline in body mass index (BMl) at 8 weeks oflt'eatment (including body weight at 8 weeks), and improvement in CFQ-R respiratory domain 
score through 8 weeks oftreatment. For the overall population of the 9 mutatio~ studied, treatment with KALYDECO compared to placebo resulted in significant 
improvement in percent predicted FEV 1[ 10. 7 through Week 8 (P<0.0001 )], BMI (0.66 kg,'m2at Week 8 (P<0.000 l )l, and CFQ-R respiratory domain SC()('C [9.6 through 
Week 8 {P=0.0004 )]; however, there was a high degree ofvariability ofefficacy responses among the 9 mutations (Table 4). Based on cl inical and pbarmacodynamcc 
(sweat chloride} responst!; to ivucaftor, efficncy in patients with the G970R mutation could not be established (see Clinical Pharmacology() 2 . ..?)i 

Tllble 4 EH : ect o f K-\ LYDEco ror Efficacv Variables in the Overall Pooulations and for Snecific CFTR M11tatio11s 
Mutation (n) Absol11te ch.uge in percent predicted FEV 1 BMI 

(kg/m2) 
CFQ-R 

Respiratory 
Dom•ia Score 

fPoin!s) 

Absolute 
Change In Sweat 

Chloride 
rmmoVLl 

At Week 2 AtWeek4 At Week S At \Veck 8 At Week 8 At'Wtek 8 

All patients (n=39) 
Results shown as mean (95o/, Cl) change from baseline KALYDECO vs. placebo-treated patients: 

8.3 (4.5, 12.1 ) 10.0 (6.2, 13.8) 13.8 (9. 9, 17.6) 0.66t (0.34, 0. 99) 12.8 (6.7, 18.9) -SO (-58, -4W 

P11tie11ts grouped under mutation types (n) 
Results shown ns mean (mini mum, maximum) for change from baseline for KALYDECO-treated patientsu : 

Gl244£ (5) 11 (-5, 25) 6 (-5, 13) 8 (-J , 18) 0.63 (0.34, 1.32) 3.3 ( -27.8, 22.2) -55 (-75, -34) 
Gl349D (2) 19 (5, 33) 18(2,35) 20 (3, 36) l.15 (1.07, 1.22) 16.7 (-11. 1, 44.4) -80 ( -82, -79) 
GJ78R(5) 7 (1, 17) 10(-2,21) 8 (-1, 18) 0.85 (0.33, 1.46) 20.0 (5.6, 50.0) -53 (-65, -35) 
G551S (2) 0 (-5, 5) 0.3 (-5, 6) .31t o.1 6r1 16.7" -68"' 
G970R (4} 7(1, 13) 7 (1, 14) 3 (-1, 5) 0.48 (-0.38, 175) 1.4 (-16.7, 16.7) -6 (- 16, -2) 
S/251.N (8) 2 (-23, 20) 8 (-13, 26) 9 (-20, 21) 0. 73 (0.08, 1.83) 23.3 (S.6, 50.0) -54 (-84, -7) 
SJ255P (2) l I (8, 14) 9 (5, 13) 3(-1,8) J.62 ( 1.39, 1.84) 8.3 (5.6, 11. 1) -78 (-82, -74) 
SJ49N(6) J 1 (5, 16) 8 (-9, 19) JI (-2, 20) 0.79 (0.00, 1.91) 8.8 (-8.3, 27.8) -74 (-93, -53) 
S549R(4) 3(-4, 8) 4 (-4, 10) 5 (-3, 13) 0.53 (0.33, 0.80) 6.9 (0.0, 11. 1) -6J tlt(-71,-54) 
"' n=36 for the analysis ofabsolute change m sweat chlonde. 

u Statistical testiog was not performed due to small nu milers for individual mutations. 

1 
 Result for weight gain as a component ofbody mass index was consistent with BMI. 
1' Retlects results :from the one patient with the G55JSmutation with data al the 8-week time poinL 

t'· n=3 for the analysis of absolute change in sweat chloride. 


14.3 Trial in Pstitnlll with C.F who hne aa Rll7H Muution in lbc CFTR Gene 
Th~efficucy and safety of KAL YDECO in patients with CF who have an RI17HmuLation in the CFTR g,mc were evaluated in a randomized, doul>lo-blind, 
placebo-controlled, parallel-group clinical trial (Trial 5). Fifty-nine of69 patients completed 24 weeks of treatment. Two patients discontinued and 8 patients did not 
complete treatment due Lo study termination. Trial 5 evaluated 69 clinically stable patients with Cf who were 6 years of oge or older (mean age 31 years). Patients who 
were 12 years and older had FEV1 at screening between 40-90% predicted, and patients who were 6-11 years of age had FEY , at screening between 40- IOS~'• predicted. 
The overall mean FEV1 was 73o/, predicted at baseline (range: 33% to 100%). The patients had well preserved BMis (mean overall: 23.76 kg/m2

) and a high proportion 
were pancreatic sufficient as assessed by a low nate Df pancreatic enzyme replacement therapy use (pancreatin: 11.6%; pancrel ipase: 5.8%). Patients " 'ho had persistent 
Burklro/derla cenocepacia. Burkfrolderla dolosa, or Myca bacterium abscesl-us iwla1~d from spurum at screening, and those with abnormul liver function defined as 3 or 
more liver function lests (ALT, AST, AP, GGT, total bilirubin) 2::3 times the UL~. were e:-:cluded. 

Patients were randomized I: 1 to receive either I 50 mg ofKA LYDECO (n=34) or placebo (n=35) every 12 hours with food coniainiag fat. for 24 weeks in addition to 
their prescribed CF therapies. 

The primary efficacy endpoint was improvemenL in lung function as determined by the mean absolute change from baseline in percent predicted FEV, through 
24 weeks of treatment. The treatment difference for absolute change in percent predicted FEV, through Week 24 was 2.1 percentage points (analysis conducted widt the 
full analysis set which included all 69 patients), and did not reach statistical sign[licance (Table 5). 

Other efficacy variables that were analyzed. included absolute change in sweat chloride from baseline through Weck 24, improvement in cystic fibrosis respiratory 
symptoms through Weck' 24 as assessed by the CFQ-R respiratory domain score (Table 5), absolute change in body mass inclex (BMI) at Week 24, 311d time to first 
pulmonary exacerbntion. The overall treatment difference for the absolute change from baseline in BMf at Week 24 was 0.3 kg/m1 aruJ the calculated hazard ratio for 
time to first pulmonary exacerbation was 0.93, which were not statistically significant. 

Sratistically significant improvements in clinical cflicacy (FEY" CFQ-R respiratory domain) were seen in several subgroup analyses, and decreases in sweat chloride 
were observed in all subgroups. Subgroups analyud included those based on age, lung function, and poly-T status (Table 5). 
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T Mble 5: Effect of KA LYDJ£CO on Overall Populalioo (Perccat P redicted FEV 1, CFQ-R Rupintory Domain Score. aad Sweat Chloride) 
and in Relevant Subl!:rout>s Tbroul!li 24 Weeks 

Absol•te Cha•gc tllrough Week 24*-AII Randomized Patients 

% Predicted FEY, CFQ-R Respiratory Domain Score Sweat Chloride 
<Percentan Pointsl (Points) lmmol/Ll 

Subgroup Study Drug n Mean Treatment n Mean Treatment n Mean Treatment 
Parameter D ifference Diftcrl!ncc Difference 

C9S% en (95o/e Cll 195%Cl) 
RIJ7H-AU Patie11ts I 

Placebo 35 0.5 2.1 34 -0.8 8.4 35 -2.3 -24.0 II<alydeeo 34 2.6 (-!.I. 5.4) 33 7.6 (2.2, 14.6) 32 -26.3 (-28.0, -19.9} 

Subtlro110 bv Aile 
6-11 Placebo 8 3.5 -6.3 7 -1.6 -6.1 8 1.0 -27.6 

Kalydeco 9 -2.8 (-)2.0, -0.7) 8 -7.7 (-15 i, 3.4) 8 -26.6 (-37.2, -18. 1) 

12-17 Placebo I I I
Kalydeco I ... ... 

I 
... -­ I 

... ... 

~18 Placebo 26 -0.5 5.0 26 -0.5 12.6 26 -4.0 -21.9 
.Kalydeco 24 4.5 ( I. 1, 8.8) 24 12.2 (5.0, 20.3) 23 -25.9 (-26.5. -Ji.3) 

Sub,:rOMp bv Pi>h'-T Staiusf 
ST Placebo 24 0.7 5.3 I 24 -0.6 15.3 24 -4.6 -24.2 

Kalydcco 14 6.0 (1.3, 9.3) 14 14.7 (7.7, 23.0) 13 -28.7 (-30.2, -18.2) 
i 

7T Placebo 5 -0.9 0.2 5 -6.0 5.2 5 3.9 -24.1 
Kalydeco 11 -0.7 (-8.l, 8.5) I II -0.7 (-13.0, 23.4) 10 -20.2 (-33.9, -14.3) 

Sub~NUJP by Basdine FEV %Predicted 
<70o/. Placebo IS 0.4 4.0 15 3.0 11.4 15 -3.8 -25.5 

Kalydcco 13 4.5 (-2.1, JO.I) 13 14.4 (1.2,21.6) 12 -29.3 (-3 1.8, -1 9.3) 

70-90% Placebo 14 0.2 2.6 13 -3.6 8.8 14 -3. I -20.0 
Kwydeco 14 2.S (-2.3, 7.5) 14 5.2 (-2.6, 20.2) 14 -23.0 (-26.9, -12.9) 

>90•/. Placebo 6 2 .2 -4.3 6 -2.5 -0.i 6 1.0 -26.8 
Kalydeco 7 -2. 1 (-9.9, 1.3) 6 -3 .2 (-10.4, 9.0) 6 -25.9 (-39.5, ,14.1) 

• MMRM analysis with fixed effects for treatment, age, week, baseline value, treatment by week. and subject as a random effect 
t (n=S4) Poly-T status confirmed by genotyping 
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14.4 Tria l in Paticats Homozygous for tbe FSOldd Mutation i• the CFIR Geoe 
Trial 3 was a 16-weelc, randomi7.ed, double-blind, placebo-oontrolled. parallel-group trial in 140 patients with CF age 12 years and older who were homozygous for the 
F508del mutation in the CFTR gene and who had FEV1 2'.40% predicted. Patients were randomized 4: L to receive KAL YDECO 150 mg (n= l 12) every 12 how:; or 
placebo {n=28) in addition to tl1cir prescribed CF therapies. The mean age ofpatients enrolled was 23 years and the mean baseline FEY I was 79% predicted (range 40% 
lo 129"/o). As in Trials I and 2, patients who had persistent Burkhofderia ccnocepacia, BurkhoJderia do{Ofa, or J,tycobacteriwn absce.ssus isolated from sputum at 
screening and those with abnormal li\·cr fWlction defined as J or more liver function tests (ALT, AST, AP, GGT, total bilirubin) 2'.J times the upper lrmit ofnormal 
were excluded. The uso of inhaled hypertonic saline was not pennitted. 

The primary endpoint was improvement in lung function as detennined by the mean absolute change from baseline through Week 16 in percent predicted fEV 1­
Treatment with KAL YDECO resulted in no improvement in fEVI relative to placebo in patients with CF homozygous for the F508de( mutation in tt e CFTR gene 
[mean absolute change from baseline throush Weck 16 in percent predicted FE\'1 was 1.5% and -0.2% for patients in the KALYDECO and p!acebo-treaLcd groups, 
respectively (P=0. 15)). There were no meaningful differences between patients treated with KAL YDECO compared to placebo for secondary endpoints (change in CF 
symptoms, change in weight, or change in sweat chloride concentration [.see Phurmacodynamics (12.2)]). 

16 HOW SUPPLIED/STORAGE AND HAl'WLING 
KAL YDECO (ivacaftor) tablets are supplied as light blue, film-coated, capsule-shaped tablets containing 150 mg of ivacailor. Each tablet is printed with the characters 
~y 1so~ on one side and plain on the other, and is packaged as follows: 

56-count canon (contains 4 indiv idual blister cards of 14 tablets per card) NDC 51167-200-01 

60-coont bottle NDC 51167-200-02 


KAL YDECO (ivacuflor) oral granules are supplied as small, while to off-white granules and enclosed in unit-dose packets as follows: 

56-count canon (contains 56 unit-dose packets of50 mg ivocaftor per packet) NOC 5 1167-300-01 

56-count canon (contains 56 unit-dose packets of75 mg ivncaftor per packet) NDC 51167-400-01 


Store at 20-25•c (68-77"f); excursions permitted to 15-30°C (59-86"f) [sec USP Controlled Room Temperature). 

I 7 PATJE:'-IT COUNSCLING J:'-IFORMATION 

Advise the patient to read lhe FDA-approved patient labeling (Patient Information). 
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KALYDEco• (ivacaftor) Tablets and Oral Granules 
Trnnsaminase (ALT OT AST) Elevations and MonitoriDfl 
lnfonn patients that elevation in liver tests have occurred in patients treated witl: KALYDECO. Liver function tests will be perfonned prior to initiating KALYDECO, 
every 3 monlhs during the first yeur of'lreatment and annually thereafter. More frequent monitoring oflivcr function tests should be considered in patients with a history 
of transaminase elevations [see Wantlngs l1Ni Precautions (5.1)] . 

Drug Jnteractions \\ith CYP3A Jndoc.ers and Inhibitors 
Ask patients ro tell you all the medications they arc taking incl uding any herbal ;;upplemtmts or vitamins. Co-administration ofKALYDECO wifo strong CYP3A 
inducers (e.g., rifumpin, St. John' s wort) is not recommended, as they mny reduce the therapeutic effectiveness ofKALYDECO. Reduction ofthe dose ofKALYDECO 
to one tablet or one pocket of granules twice a week is recommended when co-administered with strong CYP3A inh ibitors, suc-h as ketoconazole. Dose reduction to one 
tablet or one packet of granules once daily is recommended when co-administered with moderate CYP3A inhibitors, such as tluconazole. Pood containing grapefruit or 
Seville oranges should be avoided [.ree Drug lnleractlonJ (7. J, 7.1) andC/inlcal Pharmacology (11.J)]. 

Use io Patients with Hepatic Impairment 
lnquire and/or assess whether patients have liver impairment. Reduce the dose ofKAL YD ECO in patients with moderately impaired hepatic function (Child•PLigh Class 
B, score i -9) to one tablet or one packet ofgranules once daily. KALYDECO has not been studi~d in patients wilh severe hepatic impainnent (Chile-Pugh Class C, 
score I0-1 5); hov,1lver. exposure is e,q,ected to be substamially higher than that observed in patients with moderate hepatic impai01Jent. When benefits are expected to 
outweigh the risks, KALYDECO should be used with caution in patients with severe hepatic impainncnl at a dose ofone tablet or one packet of graroles given once 
daily or less frequently. No dose adjustment is recommended for patients with mild hepatic impairment (Child-Pugh Class A, score 5-6) [see U.fe in Specific 
Popu/ah'oru (8.~)]. 

Administration 
KAL YDECO,t (ivacaftor) tablets 150 mg 
Inform patients that KALYDECO is best absorbed by the body when taken with food that contains fat. A typical CF diet will satisfy this requirement Exwnpl cs include 
eggs, butter, peanut bu1ter, cheese pizza., whole-milk dairy products (such as whole milk, cheese, and yogurt),etc. 

KALYDECO"' (ivacaftor) oral granuies 50 mg or 75 mg 
lnform patients and caregivers that KALYDECO oral granules should be mixed with one teaspoon (5 mL) of 11ge-a))(X'opria1e sol\ food or liquid and completely 
consumed to ensure delivery of the entire dose. Food or li<juid should be at or below room temperature. Once mixed, the product has been shown 10 be stable for one 
hour, and therefore should beconsumed dunng this period. Some examples ofappropriate soft foods OI' liquids may include pureed fruits or vegctabl:s, yogurt, 
applesauce, warer, milk, or juice 

l nform patients and caregivers that KALYDECO is best absorbed l>y the body wh.en taken with food that contains fat; therefore, KALYDECO oral g:-anules should be 
taken just before or just after consuming food that contains fut. A typical CF diet will satisfy this requirement Examples include eggs. butter, peanut butter, cJ,eese 
pizza. whole-milk dairy products (such as whole milk, cheese, and yogurt), etc. 

Patients should be info:mcd about what to do in the event they miss a dose ofKALYDECO: 
• 	 In case a dose of KALYDECO is missed within 6 hours of the time it is usually taken, patienls should be instructed to take the prescribed dose of :CALYDECO with 

fat-containing food as soon as possible. 
• 	 If more than 6 hours have passed since KAlYDECO is usually taken, the missed dose should NOT be taken and the patient should resume the usual dosing scht:dule. 
• 	 Patients should be advised to contact their health care provider if they have questions. 

~ 
l nform patients that abnormality of the eye lens (cataract) has been noted in some children and adolescents receiving KALYDECO. Baseline and follow-up 
ophthalmological examinations should be performed in pediatric patienu. initiating KAlYDECO treatment [see Warnings arzd Precausion.s (.5.3)]. 

A 
VERTEX 
Manufacture<I tor 
Vertex Pharmaceuticals Incorporated 
Boston, MA 0221 O 

KALYDECO, VERTEX, ru,d the VERTEX triangle logo are registered tradcmaits ofVertex Pharmaceuticals Jncorpornted. 
AH ot.hcr trademarks rcfer~ccd herein are the property of their respective owne:s. 
0 20 15 Vertex Pharmaceuticals Jncorporatcd 
ALL RJGHTS RESERVED 
69264-07 
Revised March 201 5 
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Patient tnformation is 
perforated for 
dispensing to the patient. 

PATIENT INFORMATJON 

KAL YDECO (kuh-L YE-deh-koh) 

(ivacaftor) 


Film-Coated Tablets and Oral Granules 

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

What is KALYDECO? 

KALYDECO is a prescription medicine used for the t reatment of cystic fibrosis (CF) in patients age 2 years and 
older who have one of the following mutations in their CF gene: G551D, G1244E, G1349D, G178R, G551S, 
S1251N, S1255P, S549N, orS549R. 

KALYDECO is used for the treatment of CF in patients age 2 years and older who have an R117H mutation·in 
their CF gene. 

KALYDECO is not far use in people with CF due to other mutations in the CF gene. KALYDECO is not 
effective in CF patients with two copies of the F508del mutation (F50Bdel/F508del) in the CF gene. 

It is not known if KALYDECO is safe and effective in children under 2 years of age. 

Who should not take KAL YDECO? 

Do not take KALYDECO if you take certain medicines or herbal supplements such as: 


• 	 the antibiotics rifarnpin (Rifamate41), Rifater®) or rifabutin {Mycobutin®) 
• 	 seizure medications such as phenobarbital, carbamazepine (Tegretol®, Carbatrol®, Equetro®) o r 


phenytoin {Dilantin®, Phenytek®) 

• 	 St. John's wort 

Talk to your doctor before taking KALYDECO if you take any of the medicines or supplements listed above. 

What should I tell my doctor before taking KALYDECO? 

Before you take KALYDECO, tell your doctor if you: 
• 	 have liver or kidney problems 
• 	 drink grapefruit juice, or eat grapefruit or Seville oranges 
• 	 are pregnant or plan to become pregnant. It is not known if KALYDECO will harm your unborn baby. 

You and your doctor should decide if you will take KALYDECO while you are pregnant. 
• 	 are breastfeeding or planning to breastfeed. It is not known if KALYDECO passes into your breast milk. 

You and your doctor should decide if you will take KALYDECO while you are breastfeeding. 

KALYDECO may affect the way other medicines work, and other medicines may affect how KALYDECO 
works. 

Tell your doctor about an the medicines you take, including prescription and non-prescription medicines, 
vitamins, and herbal supplements, as the dose of KALYDECO may need to be adjusted when taken with 
certain medications. 

Ask your doctor or pharmacist for a list of these medicines if you are not sure. 

Especially tell your doctor if you take: 
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KALYDECO'" (ivacaftor) Tablet~ and Oral Granules 

• 	 antifungal medications such as ketoconazole (e.g., Nizoral®), itraconazole (e.g., Sporanox®), 

posaconazole (e.g., Noxafil®), voriconazole (e.g., Vfend®), or fluconazole (e.g., Diflucan®} 


• 	 antibiotics such as telithromycin (e.g., Ketek~, clarithromycin (e.g. , Bfaxin®}, or erythromycin (e.g. , Ery-
Tab®) 

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

How should I take KALYDECO? 
• 	 Take KALYDECO exactly as your doctor tells you to take it. 
• 	 Take your doses of KALYDECO 12 hours apart. 
• 	 If you miss a dose of KALYDECO and it is within 6 hours of when you usually take it, take your dose 

of KALYDECO as prescribed with fat-containing food as soon as possible. 
• 	 If you miss a dose of KALYDECO and it is more than 6 hours after the time you usually take it, skip 

that dose only and take the next dose when you usually take it. Do not take 2 doses at the same t ime 
to make up for your missed dose. 

KALYDECO Tablets (ages 6 years and older): 

• 	 Always take KALYDECO Tablets with food that contains fat. Examples of fat-containing foods include 
eggs, butter, peanut butter, cheese pizza, and whole-milk dairy products such as whole milk, cheese, 
and yogurt. 

• 	 Each KALYDECO box contains 4 individual blister cards. 
• 	 Each blister card contains 14 pills-7 morning doses and 7 evening doses. 
• 	 In the morning, unpeel the paper backing from a blister card to remove 1 KALYDECO tablet and take it 

with food that contains fat. 
• 	 In the evening, 12 hours later, open another blister card to remove 1 KALYDECO tablet and take it with 

food that contains fat. 
• 	 You may cut along the dotted line to separate your doses from the blister card. 

KALYDECO Oral Granules (ages 2 to under 6 years old}: 
• 	 Hold the packet wlth cut line on top. 
• 	 Shake the packet gently to settle the KALYOECO granules. 
• 	 Tear or cut packet open along cut line. 
• 	 Carefully pour all of the KALYDECO granules in the packet into 1 teaspoon of soft food or liquid. Food 

or liquid should be at or below room temperature. Some examples of soft foods or liquids include 
pureed fruits or vegetables, yogurt, applesauce, water, milk, or juice. 

• 	 Mix the KALYDECO granules with food or liquid. 
• 	 After mixing, give KALYDECO within 1 hour. Make sure all medicine is taken. 
• 	 Give a chifd fat-containing food just before or just after the KALYDECO granules dose. Examples of fat­

containing foods include eggs, butter, peanut butt.er, cheese pizza, and whole-milk dairy products such 
as whole milk, cheese, and yogurt. 

What should I avoid while taking KALYDECO? 
• 	 KALYDECO can cause dizziness in some people who take it. Do not drive a car, use machinery or do 

anything that needs you to be alert until you know how KALYDECO affects you. 
• 	 You should avoid food containing grapefruit or Seville oranges whHe you are taking KALYDECO. 

What are the possible side effects of KALYDECO? 

KALYDECO can cause serious side effects. 

High liver enzymes in the blood have been reported in patients receiving KALYDECO. Your doctor will 
do blood tests to check your liver: 

, before you start KALYDECO 
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• every 3 months during your first year of taking KAL YDECO 
• every year while you are taking KAL YDECO 

For patients who have had high liver enzymes in the past, the doctor may do blood tests to check the liver 
more often. 

Call your doctor right away if you have any of the following symptoms of liver problems: 
• pain or discomfort in the upper right stomach (abdominal) area 
• yellowing of your skin or the white part of your eyes 
• loss of appetite 
• nausea or vomiting 
• dark, amber-colored urine 

Abnormality of the eye lens (cataract) has been noted in some children and adolescents receiving 
KALYDECO. 

Your doctor should perform eye examinations prior to and during treatment with KALYDECO to look for 
cataracts. 

The most common side effects of KAL YDECO include: 
• headache 
• upper respiratory tract infection {common cold), including: 

• sore throat 
• nasal or sinus congestion 
• runny nose 

• stomach (abdominal) pain 
• diarrhea 
• rash 
• nausea 
• dizziness 

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 KAL YDECO. For more information, ask your doctor or pharmacist. 

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

How should I store KALYDECO? 

• Store KAL YDECO at room temperature between 68°F to 77°F (20°C to 25°C). 
• Do not use KAL YDECO after the expiration date on the package. 

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

General information about the safe and effective use of KALYDECO 

Medicines are sometimes prescribed for purposes other than those listed in a Patient Information leaflet. Do 
not use KAL YDECO for a condition for which it was not prescribed. Do not give KALYDECO to other people, 
even if they have the same symptoms you have. It may ham, them. 

This Patient Information summarizes the most important information about KAL YDECO. If you would like more 
information, talk with your doctor. You can ask your pharmacist or doctor for information about KALYDECO 
that is written for health professionals. 
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KALYDECO"' (ivacaftor) Tablets aod Oral Granules 
For more information, go to www.kalydeco.com or call 1-877-752-5933. 

What are the ingredients in KALYDECO? 

Active ingredient: ivacafl:or 

Inactive ingredients: 

KALYDECO Tablets: colloidal silicon dioxide, croscarmellose sodium, hypromellose acetate succinate, lactose 

monohydrate, magnesium stearate, microcrystalline cellulose, and sodium lauryl sulfate. 


The tablet film coat contains: carnauba wax, FD&C Blue #2, PEG 3350, poryvinyl alcohol , talc, and titanium 

dioxide. 


The printing ink contains: ammonium hydroxide, iron oxide black, propylene glycol, and shellac. 

KALYDECO Oral Granules are white to off-white granules for oral administration (sweetened but unflavored) 
and contain the following inactive ingredients: colloidal silicon dioxide, croscarmellose sodium, hypromellose 
acetate succinate, lactose monohydrate, magnesium stearate, mannitol, sucralose, and sodium lauryl sulfate. 

This Patient Information has been approved by the U.S. Food and Drug Administration . 
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Manufactured for: 
Vertex Pharmaceuticals Incorporated 
50 Northern Avenue 
Boston, MA 02210 
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