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Degree of hepatic
Impairment

Mild Moderate Severe*

Child-Pugh class
(score)

A
(score 5 to 6)

B
(score 7 to 9)

C
(score 10 to 15)

Ivacaftor dose 
adjustment*

None
Reduce to 150 mg 
once daily†

Use with caution at a 
dose of 150 mg every 
other day or less 
frequently after 
weighing the risks and 
benefits of treatment†

*Use of Ivacaftor is not recommended in patients with severe hepatic impairment unless the benefits are expected to outweigh the 
risks of overexposure.

†Dosing intervals should be modified according to clinical response and tolerability. 

• Monitor ALT and AST before starting, 3 monthly in 1st year and then yearly 

• if levels become elevated, monitor closely till resolve. 
• if ALT or AST values rise to >5 ULN, interrupt therapy till return to normal. 
• weigh the benefits and risks of restarting ivacaftor.

Vertex Pharmaceuticals. Summary of product characteristics: Kalydeco 2016.



PGP

Stomach Small Intestines Liver

100%

Adapted from: Bailey DG, et al. Br J Clin Pharmacol. 1998:46:101-10.



Class Drug examples Recommendation

Potent inhibitors of CYP3A
(        Ivacaftor level)

Ketoconazole, itraconazole, 
posaconazole, voriconazole, 
telithromycin, clarithromycin

Ivacaftor should be administered 
at a
dose of 150 mg twice a week

Moderate inhibitors of CYP3A
(        Ivacaftor level)

Fluconazole, erythromycin (and 
grapefruit, Seville oranges)

Ivacaftor should be administered 
at a single daily dose of 150 mg

Strong CYP3A inducers
(        Ivacaftor level)

Rifampicin, rifabutin, phenobarbital,
carbamazepine, phenytoin and 
St. John’s Wort (Hypericum perforatum)

Co-administration with Ivacaftor
is not recommended

Weak to moderate CYP3A 
inducers
(        Ivacaftor level)

Dexamethasone, high-dose prednisone
Use with caution as it may reduce
Ivacaftor efficacy

CYP3A, P-gp or CYP2C9 
substrates*

Midazolam, alprazolam, diazepam or 
triazolam

Use with caution and monitor for
benzodiazepine-related side 
effects

Digoxin, cyclosporine or tacrolimus
Use with caution and appropriate 
monitoring

Warfarin
Monitor the INR (International 
Normalized Ratio)

*Kalydeco is a mild CYP3A inhibitorVertex Pharmaceuticals. Summary of product characteristics: Kalydeco 2016.



EMA Kalydeco Assessment report, EMA/473279/2012; Committee for Medicinal Products for Human Use (CHMP)
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• a dose dependent trend towards a decline in 
FEV1% predicted for the groups assigned to 
higher lumacaftor doses, which was associated 
with increased dyspnea and chest tightness; 

• this finding was later determined to be an off 
target adverse event 

Boyle et al. Lancet Respir Med 2014





Wainwright et al, N Eng J Med, 2015.



Adverse Events: TRAFFIC/ 

TRANSPORT study
Placebo

N=370

LUM (600 mg qd)/

IVA (250 q12h)

N=369

LUM (400 mg q12h)/

IVA (250 mg q12h)

N=369

Patients reporting any AE, 

n (%) 355 (96) 356 (97) 351 (95)

Patients who discontinued due 

to an AE, n (%) 6 (2) 14 (4) 17 (5)

Patients reporting a serious AE, 

n (%) 106 (29) 84 (23) 64 (17)

Most common AEs,  n (%)

Infective pulmonary exacerbation

Cough

Headache

Sputum increased

Dyspnea

Respiration abnormal

Hemoptysis

Diarrhea

Nausea

182 (49)

148 (40)

58 (16)

70 (19)

29 (8)

22 (6)

50 (14)

31 (8)

28 (8)

145 (39)

121 (33)

58 (16)

55 (15)

55 (15)

40 (11)

52 (14)

36 (10)

29 (8)

132 (36)

104 (28)

58 (16)

54 (15)

48 (13)

32 (9)

50 (14)

45 (12)

46 (13)

Wainwright et al, N Eng J Med, 2015.



Wainwright et al, N Eng J Med, 2015.



Lumacaftor Ivacaftor
Co-administration of Lumacaftor 
with Ivacaftor

• Strong 
inducer 
of CYP3A

• Sensitive 
CYP3A 
substrate

• Weak inhibitor 
of CYP3A 
when given as 
monotherapy

• Due to the induction effect of 
lumacaftor on CYP3A the net 
exposure of ivacaftor is not 
expected to exceed that when 
given in the absence of lumacaftor
at a dose of 150 mg every 12 
hours, the approved dose of 
ivacaftor monotherapy

Vertex Pharmaceuticals. Summary of product characteristics: Orkambi 2016.



European Public Assessment Report  (EPAR) of the EMA, Summary of Product Characteristics: Orkambi, 2016
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-
_Product_Information/human/003954/WC500197611.pdf

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/003954/WC500197611.pdf


Milla et al, Am J Resp Crit Care Med, November 2016



• Compared with lumacaftor (VX-809), VX-661 has a similar 
mechanism of action but different pharmacologic 
properties, including a longer half-life and fewer drug 
interactions (no cytochrome P450 3A induction)

• Unlike Lumacaftor, not associated with 
bronchospasm in healthy volunteers2

1. Joseph Pilewski, MD, NACFC 2014
2. Data on file. Boston, MA: Vertex Pharmaceuticals Incorporated; 2014



1. Joseph Pilewski, MD, NACFC 2014
2. Data on file. Boston, MA: Vertex Pharmaceuticals Incorporated; 2014



• 3 were reversible grade 3-4 creatinine increases in patients who were 
treated with systemic antibiotics (aminoglycosides and vancomycin) 
for pulmonary exacerbations, and in some cases were associated with 
dehydration. 

• Preventing this addressed the issue as the trial proceeded.

Kerem E, et al. Lancet Respir Med. 2014 Jul;2(7):539-47



Chronic aminoglycosides (i.e. 
tobramycin) inhibit the activity of 
ataluren in CF patients
 In vitro assay work demonstrated that aminoglycosides inhibit the read-

through activity of ataluren
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Kerem E, et al. Lancet Respir Med. 2014 Jul;2(7):539-47



• binds preferentially to the eukaryotic ribosome (improving read-through 
activity

• low affinity for the prokaryotic ribosome 

• decouples the antibacterial activity from read-through activity. 

• When compared to gentamicin: 100-fold lower antibacterial activity and 

9-fold higher read-through activity

(Shalev, Rozenberg et al. 2015)

• Target organs of toxicity:

• Kidney: some AE at X6-10 dose in rat and dog

• Ear: (Oto- and vestibular-) no ototoxicity in rats in X14 dose for 4wks

• Injection site

• Human studies on going….






