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Introduction 

Cystic fibrosis is a condition that causes thick, sticky mucus to build up in the lungs, digestive 
tract, and other areas of the body and is caused by change(s) to the CFTR gene. A child inherits 
one CFTR gene from each parent. If two faulty CFTR genes are inherited, it leads to cystic 
fibrosis. (If children inherit one problematic CFTR gene, they usually won’t have symptoms of 
cystic fibrosis but can pass the changed gene to their children.) The change(s) in the CFTR gene 
results in problems with how salt moves in and out of cells. The end result is a buildup of sticky, 
thick mucus. Drugs have been developed that target specific changes on the CFTR gene. This 
policy describes when these drugs may be considered medically necessary.  

 

Note:   The Introduction section is for your general knowledge and is not to be taken as policy coverage criteria. The 
rest of the policy uses specific words and concepts familiar to medical professionals. It is intended for 
providers. A provider can be a person, such as a doctor, nurse, psychologist, or dentist. A provider also can 
be a place where medical care is given, like a hospital, clinic, or lab. This policy informs them about when a 
service may be covered. 
 

Policy Coverage Criteria  
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Drug Medical Necessity 
Kalydeco (ivacaftor) Kalydeco (ivacaftor) may be considered medically necessary 

for the treatment of cystic fibrosis (CF):  
• In individuals age 1 month and older  
AND 
• Have one of the following CFTR gene mutations listed in table 

below OR any CFTR gene mutation subsequently added to the 
FDA-approved indication as responsive to Kalydeco 

AND 
• Documentation of at least one copy of the CFTR gene mutation 
AND 
• The individual does not have liver function tests (LFT) above 3X 

upper limit of normal (ULN) 
 
CFTR Gene Mutations Responsive to Kalydeco 
711+3A→G F311del I148T R75Q S589N 

2789+5G→A F311L I175V R117C S737F 

3272-26A→G F508C I807M R117G S945L 

3849+10kbC→T F508C;S1251N I1027T R117H S977F 

A120T F1052V I1139V R117L S1159F 

A234D F1074L K1060T R117P S1159P 

A349V G178E L206W R170H S1251N 

A455E G178R L320V R347H S1255P 

A1067T G194R L967S R347L T338I 

D110E G314E L997F R352Q T1053I 

D110H G551D L1480P R553Q V232D 

D192G G551S M152V R668C V562I 

D579G G576A M952I R792G V754M 

D924N G970D M952T R933G V1293G 

D1152H G1069R P67L R1070Q W1282R 



Page | 3 of 24  ∞ 

Drug Medical Necessity 
D1270N G1244E Q237E R1070W Y1014C 

E56K G1249R Q237H R1162L Y1032C 

E193K G1349D Q359R R1283M  

E822K H939R Q1291R S549N  

E831X H1375P R74W S549R  

 
If the individual’s genotype is unknown, an FDA-cleared CF 
mutation test should be used prior to prescribing Kalydeco to 
detect the presence of a CFTR mutation to validate presence 
for one of the above listed genes.  
 
Note: Since CFTR is recessive, heterozygous individuals with one allele 

containing one of the above mutations are candidates for therapy; 
however, a minority of CF individuals carry these mutations. There is no 
demonstrated benefit in others, nor is any expected. 

Kalydeco (ivacaftor) is considered not medically necessary 
when used in individuals that have homozygous F508del, and 
in individuals that have G970R and do not have at least one 
copy of one of the above target mutations. 

Orkambi 
(lumacaftor/ivacaftor) 

Orkambi (lumacaftor/ivacaftor) may be considered medically 
necessary for the treatment of cystic fibrosis (CF): 
• In individuals age 1 year and older 
AND 
• Homozygous for the F508del mutation in the CFTR gene 
AND 
• The individual does not have liver function tests (LFT) above 3X 

upper limit of normal (ULN)  
 
If the individual’s genotype is unknown, an FDA-cleared CF 
mutation test should be used prior to prescribing Orkambi to 
detect the presence of the F508del mutation on both alleles of 
the CFTR gene. 

Symdeko 
(tezacaftor/ivacaftor) 

Symdeko (tezacaftor/ivacaftor) may be considered medically 
necessary for the treatment of cystic fibrosis (CF): 
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Drug Medical Necessity 
• In individuals age 6 years and older 
AND  
• Homozygous for the F508del mutation in the CFTR gene OR 

heterozygous for F508del with a residual function mutation 
OR 
• Have at least one mutation in the CFTR gene that is responsive 

to Symdeko as listed in the table below or subsequently added 
to the FDA-approved indication 

AND 
• The individual does not have liver function tests (LFT) above 3X 

upper limit of normal (ULN) 
 
CFTR Gene Mutations Responsive to Symdeko 
546insCTA E92K G576A L346P R117G S589N 

711+3A→G E116K G576A;
R668C 

L967S R117H S737F 

2789+5G→A E193K G622D L997F R117L S912L 

3272-26A→G E403D G970D L1324P R117P S945L 

3849+10kbC→
T 

E403D G1069
R 

L1335P R170H S977F 

A120T E822K G1244
E 

L1480P R258G S1159F 

A234D E831X G1249
R 

M152V R334L S1159P 

A349V F191V G1349
D 

M265R R334Q S1251
N 

A455E F311del H939R M952I R347H S1255P 

A554E F311L H1054
D 

M952T R347L T338I 

A1006E F508C H1375
P 

P5L R347P T1036
N 
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Drug Medical Necessity 
A1067T F508C;S1251

N 
I148T P67L R352Q T1053I 

D110E F508del I175V P205S R352W V201M 

D110H F575Y I336K Q98R R553Q V232D 

D192G F1016S I601F Q237E R668C V562I 

D443Y F1052V I618T Q237H R751L V754M 

D443Y;G576A;
R668C 

F1074L I807M Q359R R792G V1153E 

D579G F1099L I980K Q1291R R933G V1240
G 

D614G G126D I1027T R31L R1066H V1293
G 

D836Y G178E I1139V R74Q R1070Q W1282
R 

D924N G178R I1269N R74W R1070W Y109N 

D979V G194R I1366N R74W;D1270
N 

R1162L Y161S 

D1152H G194V K1060T R74W;V201
M 

R1283M Y1014
C 

D1270N G314E L15P R74W;V201
M;D1270N 

R1283S Y1032
C 

E56K G551D L206W R75Q S549N  

E60K G551S L320V R117C S549R  

 
If the individual’s genotype is unknown, an FDA-cleared CF 
mutation test should be used prior to prescribing Symdeko to 
detect the presence of a CFTR mutation to validate presence 
for one of the above listed genes. 

Trikafta (elexacaftor/ 
tezacaftor/ivacaftor) 

Trikafta (elexacaftor/tezacaftor/ivacaftor) may be considered 
medically necessary for the treatment of cystic fibrosis (CF):  
• In individuals age 2 years and older  
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Drug Medical Necessity 
AND 
• Have at least one F508del mutation in the CFTR gene 
OR 
• Have at least one mutation in the CFTR gene that is responsive 

to Trikafta as listed in the table below or subsequently added 
to the FDA-approved indication 

AND 
• The individual does not have liver function tests (LFT) above 3X 

upper limit of normal (ULN) 
 
CFTR Gene Mutations Responsive to Trikafta 
3141del9 E822K G1069R L967S R117L S912L 

546insCTA F191V G1244E L997F R117P S945L 

A46D F311del G1249R L1077P R170H S977F 

A120T F311L G1349D L1324P R258G S1159F 

A234D F508C H139R L1335P R334L S1159P 

A349V F508C;S1251
N 

H199Y L1480P R334Q S1251N 

A455E F508del H939R M152V R347H S1255P 

A554E F575Y H1054D M265R R347L T338I 

A1006E F1061S H1085P M952I R347P T1036N 

A1067T F1052V H1085R M952T R352Q T1053I 

D110E F1074L H1375P M1101K R352W V201M 

D110H F1099L I148T P5L R553Q V232D 

D192G G27R I175V P67L R668C V456A 

D443Y G85E I336K P205S R751L V456F 

D443Y;G576
A;R668C 

G126D I502T P574H R792G V562I 

D579G G178E I601F Q98R R933G V754M 
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Drug Medical Necessity 
D614G G178R I618T Q237E R1066H V1153E 

D836Y G194R I807M Q237H R1070Q V1240G 

D924N G194V I980K Q359R R1070W V1293G 

D979V G314E I1027T Q1291R R1162L W361R 

D1152H G463V I1139V R31L R1283M W1098
C 

D1270N G480C I1269N R74Q R1283S W1282
R 

E56K G551D I1366N R74W S13F Y109N 

E60K G551S K1060T R74W;D1270
N 

S341P Y161D 

E92K G576A L15P R74W;V201
M 

S364P Y161S 

E116K G576A;R668C L165S R74W;V201
M;D1270N 

S492F Y563N 

E193K G622D L206W R75Q S549N Y1014C 

E403D G628R L320V R117C S549R Y1032C 

E474K G970D L346P R117G S589N  

E588V G1061R L453S R117H S737F  

 
If the individual’s genotype is unknown, an FDA-cleared CF 
mutation test should be used to confirm the presence of at 
least one F508del mutation or a mutation that is responsive 
based on in vitro data prior to prescribing Trikafta.  

 

Drug Investigational 
Kalydeco (ivacaftor), 
Orkambi 
(lumacaftor/ivacaftor), 

All other uses of Kalydeco (ivacaftor), Orkambi 
(lumacaftor/ivacaftor), Symdeko (tezacaftor/ivacaftor), or 
Trikafta (elexacaftor/tezacaftor/ivacaftor) for conditions not 
outlined in this policy are considered investigational. 
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Drug Investigational 
Symdeko 
(tezacaftor/ivacaftor), 
Trikafta 
(elexacaftor/tezacaftor/ 
ivacaftor) 
 

Length of Approval 
Approval Criteria 
Initial authorization  Kalydeco (ivacaftor), Orkambi (lumacaftor/ivacaftor), Symdeko 

(tezacaftor/ivacaftor), or Trikafta 
(elexacaftor/tezacaftor/ivacaftor) may be approved up to 6 
months. 

Re-authorization criteria Future re-authorization of Kalydeco (ivacaftor), Orkambi 
(lumacaftor/ivacaftor), Symdeko (tezacaftor/ivacaftor), or 
Trikafta (elexacaftor/tezacaftor/ivacaftor) may be approved up to 
1 year in duration when documentation provided at the time of 
re-authorization show:  
• The coverage criteria as outlined above are met 
AND 
• The individual has shown and continues to show improvement in 

FEV1, symptoms or stabilization of disease 
 

Documentation Requirements 
The individual’s medical records submitted for review for all conditions should document 
that medical necessity criteria are met. The record should include the following: 
• Office visit notes that contain the diagnosis, relevant history, results of CFTR gene mutation 

tests, physical evaluation and medication history 
 

Coding  

 

N/A 

 



Page | 9 of 24  ∞ 

Related Information  

 

Benefit Application 

This policy is managed through the pharmacy benefit. 

 

Evidence Review  

 

Description 

Cystic Fibrosis 

Cystic fibrosis (CF) is an autosomal recessive genetic disorder passed down through families that 
causes thick, sticky mucus to build up in the lungs, digestive tract, and other areas of the body. It 
is one of the most common chronic lung diseases in children and young adults and is 
considered a life-threatening disorder. Survival has increased for individuals with cystic fibrosis 
from the late teens to the mid-30s due in part to the many medical advances in diagnosis and 
treatment of the symptoms and sequelae of the disease. However, there is no cure. 

CF is caused by a mutation in the gene cystic fibrosis transmembrane conductance regulator 
(CFTR). The most common mutation, ΔF508, is a deletion (Δ) of three nucleotides that results in 
a loss of the amino acid phenylalanine (F) at the 508th position on the protein. This mutation 
accounts for two-thirds (66-70%) of CF cases worldwide and 90% of cases in the United States; 
however, there are over 1500 other mutations that can produce cystic fibrosis. Although most 
people have two working copies (alleles) of the CFTR gene, only one is needed to prevent cystic 
fibrosis. CF develops when neither allele can produce a functional CFTR protein. Thus, CF is 
considered an autosomal recessive disease. 

Cystic fibrosis affects approximately 30,000 children and adults in the United States, and 
approximately 36,000 children and adults in Europe. Approximately one in 3,500 children in the 
United States is born with CF each year, and CF affects all ethnic and racial groups, although is 
most common in Caucasians. There is no cure for cystic fibrosis, and despite progress in the 
treatment of the disease, the predicted median age of survival for a person with CF is the mid-
30’s. In the United States, approximately 90% of individuals carry at least one ∆F508 allele with 
60-70% of individuals being homozygous for ∆F508. Worldwide, ~4% of individuals carry the 
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G551D mutation. Most of these are heterozygous, with the other allele having ∆F508. Since CF is 
a recessive trait, these individuals would be expected to respond to treatment with ivacaftor. 

The CFTR gene encodes an epithelial chloride channel, the CFTR protein, which is responsible for 
aiding in the regulation of salt and water absorption and secretion in multiple organ systems, 
including the lungs, pancreas, intestinal tract, biliary tract, sweat gland, and reproductive tract. 
Mutations in the CFTR gene that result in CF disease do so by reducing the quantity of CFTR 
protein channels that reach the cell surface or by reducing the chloride transport function of 
CFTR protein channels at the cell surface. CFTR protein channel dysfunction is the underlying 
cause of CF disease. 

The failure to regulate chloride transport in these organs results in the multisystem pathology 
associated with CF. The majority of individuals with CF die from progressive lung disease. In the 
airways of individuals with CF, impaired chloride channel function results in a reduction of the 
height of the periciliary fluid layer. This occurs as a consequence of altered osmotic forces 
secondary to reduced CFTR-dependent chloride ion secretion and its associated sodium ion 
hyperabsorption into the epithelia. The reduced height of the periciliary fluid layer results in a 
reduced ability of the cilia to effectively clear mucus, trapped pathogens and particulates from 
the lungs. Mucus retention then leads to airway plugging, chronic infection of the lung 
passages, and inflammatory responses that in turn cause scarring of airway tissue and 
progressive and permanent loss of lung function. 

While the clinical manifestations of CF vary between individuals, several studies indicate an 
association between the type of CFTR mutations present in an individual, the degree of residual 
CFTR protein function and the severity of CF pulmonary disease, pancreatic function, and 
mortality. Severe CF disease (“classical CF”) is typically characterized by an early onset of clinical 
manifestations, a high incidence of pancreatic insufficiency, airway colonization with 
Pseudomonas aeruginosa, a more rapid rate of lung function decline, and shorter life 
expectancy. Most individuals with severe CF carry 2 CFTR mutations associated with minimal 
CFTR protein function and therefore sweat chloride concentrations in individuals with severe 
disease are generally 90 mmol/L or greater. Most of the common CFTR mutations are associated 
with minimal CFTR protein channel function and therefore with a severe CF disease course. 
While reports of individual cases and small cohorts of individuals show variable phenotypes in 
individuals carrying the G551D mutation, the 3 largest genotype phenotype association studies 
that evaluated individuals from different geographical regions have classified the G551D 
mutation as being associated with severe CF disease, with rates of lung disease progression and 
mortality that are similar to other severe phenotypes. 

The F508del mutation is the most common mutation in the CFTR gene associated with CF 
disease. It causes a defect in CFTR protein folding. F508del-CFTR proteins are generally retained 
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and degraded within the cell instead of being trafficked to the apical cell membrane. The result 
is little to no CFTR protein reaching the cell surface and as a consequence severe reduction in 
CFTR-mediated chloride ion transport. 

In contrast to mutations such as F508del, the G551D mutation in the CFTR gene does not impact 
the quantity of CFTR channels present at the cell membrane. The G551D mutation is an amino 
acid substitution located in the first of two nucleotide binding domains within the CFTR protein. 
The nucleotide binding domains bind and hydrolyze ATP to drive opening (or gating) of the 
CFTR channel pore, thereby allowing transport of chloride and other ions. The G551D 
substitution affects the ATP binding ability of the nucleotide binding domain, thereby greatly 
reducing channel gating activity and, as a consequence, CFTR-mediated chloride ion transport. 
G551D is the most prevalent CFTR gating mutation. Mutations in the CFTR gene that result in 
alterations of the CFTR channel pore structure can also limit or eliminate the rate of ion flow 
through the channel. Mutations of this type are referred to as “conductance” mutations. 

There are societal, humanistic and economic burdens associated with cystic fibrosis.  

• Individuals with CF experience severe progressive dysfunction primarily in the lungs and 
digestive system, resulting in life-threatening manifestations that persist over their lifetime 
and negatively impact quality of life.  

• Rates of depression among CF individuals and their caregivers have consistently been shown 
to be higher than the general population. 

• Maintenance therapy for CF places a significant burden on individuals with CF as well as 
caregivers 

• The number of outpatient visits to health care providers is high, with adults averaging 12 
doctor visits and children averaging 10 visits annually in a study of a large commercial/ 
Medicaid U.S. health insurer. 

• Comorbidities and manifestations of the disease increase treatment burden. 

 

Kalydeco (ivacaftor) 

Kalydeco (ivacaftor) is a potentiator of the CFTR protein and is the first drug that directly targets 
the defective CFTR protein rather than cystic fibrosis symptoms. The CFTR protein is a chloride 
channel present at the surface of epithelial cells in multiple organs. Ivacaftor appears to increase 
the probability of CFTR channel opening (or gating) to enhance chloride transport, which allows 
chloride and bicarbonate flow across epithelial cell membranes present in individuals with the 
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G551D mutation Different testing panels might be employed for identification of CFTR 
mutations in individuals diagnosed with CF, in relatives of CF individuals, or in newborn 
screening. The minimum standard panel includes G551D and therefore would identify suitable 
candidates for ivacaftor therapy. Sensitivity for detection of G551D in generalized screening is 
88%; specificity is greater than 99%. 

 

Efficacy/Effectiveness 

Efficacy of ivacaftor was demonstrated in cystic fibrosis individuals with a G551D mutation in 
two randomized, double-blind, placebo-controlled Phase 3 clinical trials of 48 weeks duration. 
Treatment with ivacaftor demonstrated improved lung function (absolute change in percent 
predicted FEV1 from baseline to week 24) by 10 and 12% in trials in adolescents/adults, and in 
children 6 to 11 years of age, respectively. Secondary endpoints, including weight gain and time 
to first pulmonary exacerbation, also support efficacy. No evidence of real-world comparative 
effectiveness was available at the time of review. Ivacaftor is a first in class drug for which there 
is no approved CF therapy that could serve as an active comparator. 

In 2014 the FDA approved ivacaftor for several other CFTR mutations: G1244E, G1349D, G178R, 
G551S, S1251N, S1255P, S549N and S549R. The efficacy of ivacaftor in individuals with these 
polymorphisms was evaluated in a two-part double-blind placebo-controlled crossover RCT with 
39 individuals ≥6 years old (mean age 23) with baseline FEV1 ≥40% of predicted (mean 78%, 
range: 43% to 119%). Individuals received either 150 mg of ivacaftor or placebo every 12 hours 
for 8 weeks in addition to their routine meds. After a 4-8 week washout period they were 
crossed over to the other treatment for the second 8 weeks. Treatment with ivacaftor 
significantly improved percent predicted FEV1 (10.7% through Week 8, P < 0.0001). 
Improvements from baseline in sweat chloride and BMI, and improvement in CF symptoms 
(including cough, sputum production, and difficulty breathing) were also observed; however, 
there was a high degree of variability of efficacy responses among the 9 mutations. Based on 
clinical and pharmacodynamic (sweat chloride) responses to ivacaftor, efficacy in individuals with 
the G970R mutation could not be established. 

The deletion mutation at F508 in the CFTR gene is the most common in the U.S. population; 
however, a 16-week trial of ivacaftor in individuals with homozygous F508del failed to produce 
significant improvement. 

The safety and tolerability of Kalydeco was assessed in phase 3, open-label study focusing on a 
subgroup of participants consisting of forty-three children between the ages of 1 month and 
less than 2 years, who had CF with ivacaftor response mutations. These children received 
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Kalydeco as part of the study. The primary objective of the study was to evaluate the trough 
concentrations of ivacaftor, M1 ivacaftor, and M6 ivacaftor. As a secondary outcome, the study 
aimed to measure the absolute change in sweat chloride levels from baseline. Pharmacokinetics 
analysis indicated the exposure of ivacaftor in pediatric individuals aged 1 month to less than 24 
months were within the range observed in individuals 6 years and older.  

 

Safety/Tolerability 

Ivacaftor was well-tolerated and demonstrated no major safety signals in clinical trials. No 
deaths were reported, AEs were generally those associated with cystic fibrosis (i.e., GI issues, 
exacerbations, pneumonia). Common adverse events included headache, upper respiratory tract 
infection, nasal congestion, nausea, rash, rhinitis, dizziness, arthralgia, and bacteria in sputum, 
generally well-tolerated. Laboratory assessments suggest the possibility that ivacaftor may be 
associated with an increase in liver transaminases, but the increase was only slightly over those 
who received placebo treatment in the clinical trials. Transaminases are recommended to be 
monitored in individuals receiving the drug.  

 

Orkambi (lumacaftor/ivacaftor) 

Orkambi (lumacaftor/ivacaftor) is a combination of two drugs: a CFTR potentiator (ivacaftor) and 
a drug to increase the quantity of CFTR ion channels (lumacaftor). Together they provide a new 
approach to the treatment of cystic fibrosis in individuals homozygous for the F508del CFTR 
mutation by improving the quantity and function of the CFTR protein. 

 

Efficacy/Effectiveness 

Lumacaftor/Ivacaftor displayed a modest improvement in individuals homozygous for the 
F508del CFTR mutation in measurable outcomes of lung function, BMI, quality of life and 
decreased pulmonary exacerbations in the two phase III trials (total n=1108), TRAFFIC and 
TRANSPORT. ppFEV1 increased +2.8%, BMI P&T Committee Agenda 126 September 2015 Vol. 
16, No. 3 increased +0.24, CFQR-RD score increased +2.2 and the rate ratio of pulmonary 
exacerbations was 0.61 when compared to placebo. Results were based off of 24-week trials in 
individuals 6 years and older. The clinical significance in the absolute change in FEV1 as well as 
the change in the other outcomes is unknown. 
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Safety/Tolerability 

Lumacaftor/Ivacaftor displayed a safety profile similar to placebo in most adverse event types, 
with the primary exception in serious adverse events where LUM/IVA exhibited superior safety 
(rate of SAE 28.6% in placebo vs 17.3% in LUM/IVA). This was primarily a result of significantly 
decreased pulmonary exacerbations of CF, 24.1% placebo vs. 11.1% LUM/IVA. 

 

Symdeko (tezacaftor/ivacaftor) 

Symdeko (tezacaftor/ivacaftor) is a combination CFTR corrector and potentiator indicated for 
individuals with CF and are homozygous for the F508del mutation or who have at least one 
mutation in the CFTR gene that is responsive to tezacaftor/ivacaftor based on in vitro data 
and/or clinical evidence. Tezacaftor/ivacaftor provides a novel treatment option for individuals 
heterozygous for F508del and a residual mutation function while providing an alternative to 
Orkambi for those homozygous for F508del. 

 

Efficacy/Effectiveness 

Symdeko (tezacaftor/ivacaftor) was evaluated in two pivotal clinical trials assessing efficacy in 
individuals homozygous for the F508del mutation or heterozygous for F508del and a residual 
function mutation. These trials showed modest improvements in lung function and patient-
centered quality of life measures. 

EVOLVE was a phase III, double-blind, multicenter, placebo-controlled, parallel group RCT that 
randomized 510 individuals older than 12 years and homozygous for the F508del CFTR mutation 
and FEV1 between 40% and 90% to tezacaftor/ivacaftor or placebo. The primary endpoint of 
absolute change in predicted FEV1 through week 24 was 3.4% (2.7%, 4.0%) and -0.6% (-1.3%, 
0.0%) and a difference of 4.0% (3.1%, 4.8%; p<0.001) for TEZ/IVA and placebo respectively. 
There was also improvement in relative change from predicted FEV1 with a difference of 6.8% 
(5.3%, 8.3%; p<0.001) from tezacaftor/ivacaftor over placebo. Quality of life measures related to 
lung function was also improved in the tezacaftor/ivacaftor group, with an improvement of 5.0 
(3.5, 6.5) points in the CFQ-R respiratory domain score and a difference of 5.1 (3.2, 7.0) points 
over placebo. The EVOLVE trial is of good quality and demonstrates superiority of 
tezacaftor/ivacaftor over placebo.  

EXPAND was a phase III, double-blind, placebo-controlled, crossover RCT that evaluated 244 
individuals 12 years or older who are heterozygous for the F508del CFTR mutation and a second 
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allele with a residual-function CFTR mutation. Absolute change in predicted FEV1 was 4.7% 
(3.7%, 5.8%; p<0.001) for IVA vs PBO, 6.8% (4.7%, 7.8%; p<0.001) for tezacaftor/ivacaftor vs PBO, 
and 2.1% (1.2%, 2.9%; p<0.001) for tezacaftor/ivacaftor vs IVA. Tezacaftor/ivacaftor also 
increased CFQ-R scores by 11.1 (8.7, 13.6; p<0.001) versus PBO. The crossover design of 
EXPAND is not optimal due to confounding by carryover effects, although the 8-week washout 
period is comparable to the treatment period of 8 weeks. The difficulty of obtaining individuals 
with rare mutations to power the study for a traditional parallel group design should also be 
noted. 

 

Safety/Tolerability22-24 

Tezacaftor/ivacaftor was well-tolerated in clinical trials and comparable to placebo or IVA alone. 
No individuals died in any clinical trials due to drug treatment and discontinuation rates were 
low. Overall, tezacaftor/ivacaftor did not show signals for major adverse events due to drug 
treatment alone and can be evaluated as safe within the clinical trial duration of 24 months.  

EVOLVE evaluated 509 individuals for safety with 90.4% individuals in the tezacaftor/ivacaftor 
group and 95.0% in the placebo group reporting at least one adverse event. Most events were 
of mild severity (41.8%) or moderate severity (40.9%). Safety signals were consistent across all 
subgroups for tezacaftor/ivacaftor. Serious safety events were reported in 31 individuals (12.4%) 
in the tezacaftor/ivacaftor group and in 47 (18.2%) in the placebo group. 7 individuals in the 
tezacaftor/ivacaftor and 8 individuals in the placebo group discontinued the trial due to AEs. 
Only one individual in the placebo arm had coincident elevations in liver function tests (LFTs) 3x 
the upper limit of normal (ULN). Overall, the incidence of adverse events associated with 
elevated LFTs was low, occurring in 10 individuals (4.0%) in the tezacaftor/ivacaftor group and 
15 (5.8%) in the placebo group. Common side effects (>10%) were infective pulmonary 
exacerbation, cough, headache, nasopharyngitis, and increased sputum production which are 
consistent with CF symptoms. 

EXPAND had similar safety signals to EVOLVE with the majority of individuals having adverse 
events that were considered either mild or moderate in severity. Four individuals (2%) in the 
tezacaftor/ivacaftor group, eight (5%) in the IVA group, and nine (6%) in the placebo group had 
severe or life-threatening adverse events. The most common events were cough, infective 
pulmonary exacerbation of CF, headaches and hemoptysis. Adverse events that were associated 
with respiratory symptoms were less common in the tezacaftor/ivacaftor group than in the 
placebo group. No report of bronchoconstriction or acute reduction in FEV1 within 4 hours of 
treatment was noted. 
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Donaldson et al was a phase 2, placebo-controlled, double-blind, multicenter, RCT comparing 
tezacaftor/ivacaftor, TEZ and placebo in individuals homozygous for F508del mutation or 
compound heterozygous for F508del and G551D. 152 individuals homozygous for F508del 
(88.4%) had at least 1 adverse event, with an incidence of 30 (90.9%) individuals in the TEZ arm, 
92 (86.8%) individuals in the tezacaftor/ivacaftor arm, and 30 (90.9%) individuals in the placebo 
arm. The majority (81.4%) of adverse events were mild to moderate in nature. The most common 
adverse events by subject were infective pulmonary exacerbation of CF, cough, increased 
sputum, nausea, diarrhea, headache, and fatigue. 

 

Trikafta (elexacaftor/tezacaftor/ivacaftor) 

Trikafta (elexacaftor/tezacaftor/ivacaftor) is a combination of three drugs: a CFTR potentiator 
(ivacaftor) and elexacaftor and tezacaftor which bind to different sites on the CFTR protein and 
have an additive effect in facilitating the cellular processing and trafficking of F508del-CFTR to 
increase the amount of CFTR protein delivered to the cell surface compared to either molecule 
alone. The combined effect of elexacaftor, tezacaftor and ivacaftor is increased quantity and 
function of F508del-CFTR at the cell surface, resulting in increased CFTR activity. 

 

Efficacy/Effectiveness 

The efficacy of Trikafta in individuals with CF aged 12 years and older was evaluated in two 
Phase 3, double blind, controlled trials (Trials 1 and 2).  

Trial 1 evaluated 403 individuals (200 Trikafta, 203 placebo) with CF aged 12 years and older 
(mean age 26.2 years). The mean percent predicted FEV1 (ppFEV1) at baseline was 61.4% (range: 
32.3%, 97.1%). The primary endpoint assessed at the time of interim analysis was mean absolute 
change in ppFEV1 from baseline at Week 4. The final analysis tested all key secondary endpoints 
in the 403 individuals who completed the 24-week study participation, including absolute 
change in ppFEV1 from baseline through Week 24; absolute change in sweat chloride from 
baseline at Week 4 and through Week 24; number of pulmonary exacerbations through Week 
24; absolute change in BMI from baseline at Week 24, and absolute change in CFQ-R 
Respiratory Domain Score (a measure of respiratory symptoms relevant to individuals with CF, 
such as cough, sputum production, and difficulty breathing) from baseline at Week 4 and 
through Week 24. Of the 403 individuals included in the interim analysis, the treatment 
difference between Trikafta and placebo for the mean absolute change from baseline in ppFEV1 
at Week 4 was 13.8 percentage points (95% CI: 12.1, 15.4; P<0.0001). The treatment difference 
between Trikafta and placebo for mean absolute change in ppFEV1 from baseline through Week 
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24 was 14.3 percentage points (95% CI: 12.7, 15.8; P<0.0001). Mean improvement in ppFEV1 was 
observed at the first assessment on Day 15 and sustained through the 24-week treatment 
period. 

Trial 2 evaluated 107 individuals with CF aged 12 years and older (mean age 28.4 years). The 
mean ppFEV1 at baseline, following the 4-week open-label run-in period with 
tezacaftor/ivacaftor was 60.9% (range: 35.0%, 89.0%). The primary endpoint was mean absolute 
change in ppFEV1 from baseline at Week 4 of the double-blind treatment period. The key 
secondary efficacy endpoints were absolute change in sweat chloride and CFQ-R Respiratory 
Domain Score from baseline at Week 4. Treatment with Trikafta compared to 
tezacaftor/ivacaftor resulted in a statistically significant improvement in ppFEV1 of 10.0 
percentage points (95% CI: 7.4, 12.6; P<0.0001). Mean improvement in ppFEV1 was observed at 
the first assessment on Day 15.  

Trial 3 evaluated 71 individuals with CF aged 6 years through 11 years of age. The mean ppFEV1 
at baseline was 88.8%. The primary endpoint was to determine the safety and tolerability of 
Trikafta from baseline as measured by clinical laboratory values and adverse events. The 
secondary endpoint was the change in the ppFEV1, absolute change in sweat chloride and 
absolute change in CFQ-R Respiratory Domain score from baseline through week 24. The most 
frequently reported adverse effects in individuals treated with Trikafta included cough, 
headache, fever, upper respiratory tract infection, oropharyngeal pain, and nasal congestion. 
Approximately 10.6% of individuals experienced elevation of ALT/AST. Treatment with Trikafta 
demonstrated a significant improvement in ppFEV1 by 10.2 percentage points (95% CI: 7.9, 
12.6). Additionally, Trikafta resulted in a reduction in sweat chloride by 60.9 mmol/L (95% Cl:  -
63.7, -58.2), and an increase in CFQ-R Respiratory Domain Score by 7.0 points (95% Cl: 4.7, 9.2).  

Trial 4 evaluated individuals aged 2 years through 5 years of age with confirmed diagnosis of CF. 
the primary outcome of the study was to determine the safety and tolerability of Trikafta as 
determined by the adverse events and clinical laboratory assessments. The secondary endpoints 
are absolute change in the sweat chloride concentration from baseline through week 24. 
Treatment with Trikafta resulted in a reduction in sweat chloride concentration by 57.9 mmol/L.  

 

Safety/Tolerability 

The safety profile of Trikafta is based on data from 510 CF individuals in two double-blind, 
controlled, Phase 3 trials of 24 weeks and 4 weeks treatment duration (Trials 1 and 2). Eligible 
individuals were also able to participate in an open-label extension safety study (up to 96 weeks 
of Trikafta). In the two controlled Phase 3 trials, a total of 257 individuals aged 12 years and 
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older received at least one dose of Trikafta. The top five most common adverse reactions in ≥5% 
of Trikafta-treated individuals and higher than placebo by ≥1% were headache (17%), upper 
respiratory tract infection (16%), abdominal pain (14%), diarrhea (13%) and rash (10%). 

 

2013 Update 

Search of recent literature found no new information that would modify this policy. 

 

2014 Update 

Added new CFTR mutations that now have evidence of ivacaftor efficacy and have been added 
to the labeled indication.  

 

2015 Update 

Added new combination product, Orkambi, approved by the FDA in 2015. A literature search 
from 7/1/14 through 10/31/15 did not find any other new evidence that would indicate the need 
to change the policy criteria.  

 

2016 Update 

Orkambi’s age criteria has changed from 12 to 6 years of age and older.  

The age stated in this policy for which Kalydeco (ivacaftor) is considered medically necessary for 
the treatment of cystic fibrosis is age 6 and above. This age is based on the FDA labeling. The 
age stated in this policy for which Orkambi (lumacaftor/ivacaftor) is considered medically 
necessary for the treatment of cystic fibrosis is age 6 years and older which is based on the FDA 
labeling. 
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2017 Update 

Updated Kalydeco’s age criteria from 6 years of age and older to 2 years of age and older. The 
age stated in this policy for which Kalydeco (ivacaftor) is considered medically necessary for the 
treatment of cystic fibrosis is age 2 and above, which is based on the revised FDA labeling. 

Verification with bi-directional sequencing when recommended by the mutation test 
instructions for use is added to follow the CF mutation test.  

 

2018 Update 

Added Symdeko (tezacaftor/ivacaftor) as a treatment option along with evidence for safety and 
tolerability. The age listed in the Symdeko policy statement is based on FDA labeling. Updated 
Orkambi age to 2 years. Updated Kalydeko age to one year, per label changes. Added table of 
target mutations for Symdeko. 

 

2019 Update 

Reviewed prescribing information for all drugs and updated Symdeko (tezacaftor/ivacaftor) to 
age 6 years and older. No new evidence was identified that would require changes to other 
drugs listed in this policy. 

 

2020 Update 

Reviewed prescribing information for all drugs and updated Symdeko (tezacaftor/ivacaftor) to 
remove CFTR gene mutation R117H from list of mutations responsive to Symdeko. No new 
evidence was identified that would require changes to other drugs listed in this policy. 

 

2021 Update 

Reviewed prescribing information for all drugs and updated Trikafta (elexacaftor/tezacaftor/ 
ivacaftor) approval for individuals age 6 years and older and added coverage for CFTR gene 
mutations that are responsive to Trikafta based on in vitro data as documented in the 
prescribing information in Section 12.1. Updated for Kalydeco (ivacaftor) the list of CFTR gene 
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mutations that are responsive to Kalydeco. Updated for Symdeko (tezacaftor/ivacaftor) the list of 
CFTR gene mutations that are responsive to Symdeko. 

 

2022 Update 

Reviewed prescribing information for all drugs and updated Orkambi (ivacaftor/lumacaftor) 
approval for individuals age 1 year of age and older per the change to FDA labeling.  

 

2023 Update 

Reviewed prescribing information for all drugs and updated Kalydeco (ivacaftor) approval for 
individuals age 1 month of age and older per the change to FDA labeling. Updated Trikafta 
(elexacaftor/ tezacaftor/ivacaftor) approval for individuals age 2 years of age and older per the 
change to FDA labeling.  

 

2024 Update 

Reviewed prescribing information for all drugs. No changes to policy statements.  
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History  

 

Date Comments 
06/12/12 New policy, add to Prescription Drug section. 

07/08/13 Minor Update – Clarification was added to the policy that it is managed through the 
member’s pharmacy benefit; this is now listed in the header and within the coding 
section. 

10/14/13 Replace policy. Policy updated with literature review; no change to policy statement. 

12/08/14 Annual Review. Policy updated with additional gene mutations within the medically 
necessary policy statement; a not medically necessary policy statement is added 
addressing specific patient pools, with clarification added that all other uses of 
ivacaftor are investigational when policy criteria are not met. Reference 7 removed 
(duplicate of #2); reference 10 added.  

01/13/15 Annual Review. Medically necessary policy statement updated with the addition gene 
mutation R117H, recently approved by the FDA; additional language added to include 
“any mutation subsequently added to the FDA-approved indication”. 

12/08/15 Interim Review. Policy updated with literature review. Policy title expanded to match 
the scope of policy which now includes Lumacaftor/Ivacaftor (Orkambi). Medically 
necessary policy statement added to address Orkambi to treat CF in patients 12 and 
older when criteria are met. 

02/09/16 Annual Review. Medically necessary policy statement for ivacaftor now includes 
documentation of at least on copy of the listed mutations; CF mutation testing 
required if genotype is unknown. 

12/01/16 Interim Review, approved November 8, 2016. Orkambi’s age criteria has changed from 
12 to 6 years of age and older. Information added to explain the application of age for 
this policy is based on FDA-labelled indication. 

10/01/17 Annual Review, approved September 12, 2017. Kalydeco’s age criteria has changed 
from 6 to 2 years of age and older. The age stated in this policy for which Kalydeco 
(ivacaftor) is considered medically necessary for the treatment of cystic fibrosis is age 2 
and above, which is based on the FDA labeling. Verification with bi-directional 
sequencing when recommended by the mutation test instructions for use is added to 
follow the CF mutation test. 
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Date Comments 
03/01/18 Interim Review, approved February 13, 2018. Added Symdeko (tezacaftor/ivacaftor) as 

a treatment option along with evidence for safety and tolerability. References 23, 24, 
and 25 added. Title updated from “Kalydeco (ivacaftor) and Orkambi (lumacaftor / 
ivacaftor) “ to “Kalydeco (ivacaftor) ,Orkambi (lumacaftor / ivacaftor), and Symdeko 
(tezacaftor / ivacaftor)” 

06/01/18 Interim Review, approved May 3, 2018. Removed criteria requiring sputum cultures 
free of Burkholderia cenocepacia, dolosa, or Mycobacterium abcessus.  

09/01/18 Minor update. Under the 2018 update, added a statement that the age for Symdeko is 
based on FDA labeling. 

11/01/18 Annual Review, approved October 26, 2018. Orkambi age updated. Kalydeco age 
updated. Added table of updated target mutations for Symdeko. 

07/01/19 Interim Review, approved June 20, 2019. Kalydeco age updated. 

08/01/19 Annual Review, approved July 25, 2019. Symdeko age updated. 

02/01/20 Interim Review, approved January 14, 2020. Added coverage criteria for Trikafta 
(elexacaftor/tezacaftor/ivacaftor). Changed policy title to “Pharmacologic Treatment of 
Cystic Fibrosis with Ivacaftor Products” from “Kalydeco (ivacaftor), Orkambi (lumacaftor 
/ ivacaftor), and Symdeko (tezacaftor / ivacaftor)“. 

10/01/20 Annual Review, approved September 17, 2020. For Symdeko (tezacaftor/ivacaftor) 
updated coverage criteria removing CFTR gene mutation R117H from list of mutations 
responsive to Symdeko based on FDA labeling. 

12/01/20 Interim Review, approved November 19, 2020. Updated Kalydeco (ivacaftor) age to 4 
months and older. 

08/01/21 Annual Review, approved July 9, 2021. Updated Trikafta 
(elexacaftor/tezacaftor/ivacaftor) criteria for age to 6 years and older and added 
coverage for CFTR gene mutations that are responsive to Trikafta. Updated the tables 
on CFTR gene mutations responsive to Kalydeco (ivacaftor) and Symdeko 
(tezacaftor/ivacaftor). 

11/01/22 Annual Review, approved October 24, 2022. Updated Orkambi (ivacaftor/lumacaftor) 
approval for patients age 1 year of age and older per the change to FDA labeling. 
Changed the wording from "patient" to "individual" throughout the policy for 
standardization. 

07/01/23 Annual Review, approved June 26, 2023. Updated Kalydeco (ivacaftor) approval for 
individuals age 1 month of age and older per the change to FDA labeling. Updated 
Trikafta (elexacaftor/ tezacaftor/ivacaftor) approval for individuals age 2 years of age 
and older per the change to FDA labeling. 
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Date Comments 
06/01/24 Annual Review, approved May 24, 2024. No changes to policy statements. 

 

Disclaimer: This medical policy is a guide in evaluating the medical necessity of a particular service or treatment. The 
Company adopts policies after careful review of published peer-reviewed scientific literature, national guidelines and 
local standards of practice. Since medical technology is constantly changing, the Company reserves the right to review 
and update policies as appropriate. Member contracts differ in their benefits. Always consult the member benefit 
booklet or contact a member service representative to determine coverage for a specific medical service or supply. 
CPT codes, descriptions and materials are copyrighted by the American Medical Association (AMA). ©2024 Premera 
All Rights Reserved. 

Scope: Medical policies are systematically developed guidelines that serve as a resource for Company staff when 
determining coverage for specific medical procedures, drugs or devices. Coverage for medical services is subject to 
the limits and conditions of the member benefit plan. Members and their providers should consult the member 
benefit booklet or contact a customer service representative to determine whether there are any benefit limitations 
applicable to this service or supply. This medical policy does not apply to Medicare Advantage. 
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Discrimination is Against the Law 

LifeWise Health Plan of Washington (LifeWise) complies with applicable Federal and Washington state civil rights laws and does not 
discriminate on the basis of race, color, national origin, age, disability, sex, gender identity, or sexual orientation. LifeWise does not 
exclude people or treat them differently because of race, color, national origin, age, disability, sex, gender identity, or sexual orientation. 
LifeWise provides free aids and services to people with disabilities to communicate effectively with us, such as qualified sign language 
interpreters and written information in other formats (large print, audio, accessible electronic formats, other formats). LifeWise provides 
free language services to people whose primary language is not English, such as qualified interpreters and information written in other 
languages. If you need these services, contact the Civil Rights Coordinator. If you believe that LifeWise has failed to provide these 
services or discriminated in another way on the basis of race, color, national origin, age, disability, sex, gender identity, or sexual 
orientation, you can file a grievance with: Civil Rights Coordinator ─ Complaints and Appeals, PO Box 91102, Seattle, WA 98111, Toll 
free: 855-332-6396, Fax: 425-918-5592, TTY: 711, Email AppealsDepartmentInquiries@LifeWiseHealth.com. You can file a grievance in 
person or by mail, fax, or email. If you need help filing a grievance, the Civil Rights Coordinator is available to help you. You can also file a 
civil rights complaint with the U.S. Department of Health and Human Services, Office for Civil Rights, electronically through the Office for 
Civil Rights Complaint Portal, available at https://ocrportal.hhs.gov/ocr/portal/lobby.jsf, or by mail or phone at: U.S. Department of Health 
and Human Services, 200 Independence Ave SW, Room 509F, HHH Building, Washington, D.C. 20201, 1-800-368-1019, 800-537-7697 
(TDD). Complaint forms are available at http://www.hhs.gov/ocr/office/file/index.html. You can also file a civil rights complaint with the 
Washington State Office of the Insurance Commissioner, electronically through the Office of the Insurance Commissioner Complaint 
Portal available at https://www.insurance.wa.gov/file-complaint-or-check-your-complaint-status, or by phone at 800-562-6900,  
360-586-0241 (TDD). Complaint forms are available at https://fortress.wa.gov/oic/onlineservices/cc/pub/complaintinformation.aspx. 

Language Assistance 

ATENCIÓN: si habla español, tiene a su disposición servicios gratuitos de asistencia lingüística. Llame al 800-817-3056 (TTY: 711). 

注意：如果您使用繁體中文，您可以免費獲得語言援助服務。請致電 800-817-3056（TTY：711）。 

CHÚ Ý: Nếu bạn nói Tiếng Việt, có các dịch vụ hỗ trợ ngôn ngữ miễn phí dành cho bạn.  Gọi số 800-817-3056 (TTY: 711). 

주의: 한국어를 사용하시는 경우, 언어 지원 서비스를 무료로 이용하실 수 있습니다. 800-817-3056 (TTY: 711) 번으로 전화해 주십시오. 

ВНИМАНИЕ: Если вы говорите на русском языке, то вам доступны бесплатные услуги перевода. Звоните 800-817-3056 (телетайп: 711). 

PAUNAWA: Kung nagsasalita ka ng Tagalog, maaari kang gumamit ng mga serbisyo ng tulong sa wika nang walang bayad. Tumawag sa 800-817-3056 (TTY: 711). 

УВАГА!  Якщо ви розмовляєте українською мовою, ви можете звернутися до безкоштовної служби мовної підтримки.  

Телефонуйте за номером 800-817-3056 (телетайп:  711). 

ប្រយ័ត្ន៖  បរើសិនជាអ្នកនិយាយ ភាសាខ្មែរ, បសវាជំនួយខ្ននកភាសា បោយមិនគិត្ឈ្ន លួ គឺអាចមានសំរារ់រំបរ ើអ្នក។  ចូរ ទូរស័ព្ទ 800-817-3056 (TTY: 711)។ 

注意事項：日本語を話される場合、無料の言語支援をご利用いただけます。800-817-3056（TTY:711）まで、お電話にてご連絡ください。 

ማስታወሻ:  የሚናገሩት ቋንቋ ኣማርኛ ከሆነ የትርጉም እርዳታ ድርጅቶች፣ በነጻ ሊያግዝዎት ተዘጋጀተዋል፡ ወደ ሚከተለው ቁጥር ይደውሉ 800-817-3056 (መስማት ለተሳናቸው: 711). 

XIYYEEFFANNAA: Afaan dubbattu Oroomiffa, tajaajila gargaarsa afaanii, kanfaltiidhaan ala, ni argama. Bilbilaa 800-817-3056 (TTY: 711). 

 .(711: والبكم  الصم  هاتف رقم ) 800-817-3056 برقم  اتصل.  بالمجان لك تتوافر اللغوية المساعدة  خدمات  فإن اللغة، اذكر تتحدث كنت إذا:  ملحوظة

ਧਿਆਨ ਧਿਓ: ਜੇ ਤੁਸੀਂ ਪੰਜਾਬੀ ਬੋਲਿੇ ਹੋ, ਤਾਂ ਭਾਸ਼ਾ ਧਵਿੱ ਚ ਸਹਾਇਤਾ ਸੇਵਾ ਤੁਹਾਡੇ ਲਈ ਮੁਫਤ ਉਪਲਬਿ ਹੈ। 800-817-3056 (TTY: 711) 'ਤੇ ਕਾਲ ਕਰੋ। 
ACHTUNG: Wenn Sie Deutsch sprechen, stehen Ihnen kostenlos sprachliche Hilfsdienstleistungen zur Verfügung. Rufnummer: 800-817-3056 (TTY: 711). 

ໂປດຊາບ: ຖ້າວ່າ ທ່ານເວ ້ າພາສາ ລາວ, ການບໍລິການຊ່ວຍເຫ ຼື ອດ້ານພາສາ, ໂດຍບ່ໍເສັຽຄ່າ, ແມ່ນມີພ້ອມໃຫ້ທ່ານ. ໂທຣ 800-817-3056 (TTY: 711). 

ATANSYON: Si w pale Kreyòl Ayisyen, gen sèvis èd pou lang ki disponib gratis pou ou. Rele 800-817-3056 (TTY: 711). 

ATTENTION : Si vous parlez français, des services d'aide linguistique vous sont proposés gratuitement. Appelez le 800-817-3056 (ATS : 711). 

UWAGA: Jeżeli mówisz po polsku, możesz skorzystać z bezpłatnej pomocy językowej. Zadzwoń pod numer 800-817-3056 (TTY: 711). 

ATENÇÃO: Se fala português, encontram-se disponíveis serviços linguísticos, grátis. Ligue para 800-817-3056 (TTY: 711). 

ATTENZIONE: In caso la lingua parlata sia l'italiano, sono disponibili servizi di assistenza linguistica gratuiti. Chiamare il numero 800-817-3056 (TTY: 711). 

 .د یر یبگ  تماس  3056-817-800 (TTY: 711) با. باشد  ی م  فراهم  شما  ی برا  گان یرا  بصورت  ی زبان لات یتسه  د،یکن یم  گفتگو  فارسی زبان  به  اگر: توجه

mailto:AppealsDepartmentInquiries@LifeWiseHealth.com
https://ocrportal.hhs.gov/ocr/portal/lobby.jsf
http://www.hhs.gov/ocr/office/file/index.html
https://www.insurance.wa.gov/file-complaint-or-check-your-complaint-status
https://fortress.wa.gov/oic/onlineservices/cc/pub/complaintinformation.aspx

