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ABSTRACT
BACKGROUND: Cystic fibrosis (CF) is a chronic, 
progressive genetic disease caused by muta-
tions in the CF transmembrane conductance 
regulator (CFTR) gene resulting in a dysfunc-
tional CFTR protein. Elexacaftor/tezacaftor/
ivacaftor (ELX/TEZ/IVA) is a triple combina-
tion oral drug therapy with an annual cost 
greater than $300,000 and available to nearly 
90% of the CF population based on age and 
genotype. Limited real-world direct medical 
cost offset data are available for ELX/TEZ/IVA 
among commercially insured individuals.

OBJECTIVE: To describe and compare total 
cost of care and health care resource utili-
zation (HRU) 180 days before and 180 days 
after first ELX/TEZ/IVA drug claim among 
CFTR modulator treatment-naive, commer-
cially insured members.

METHODS: This study was a retrospective 
analysis of integrated pharmacy and medical 
claims data from 17.9 million commercially 
insured members. A 180-day prestudy and 
180-day poststudy design was used to com-
pare outcomes prior to and following ELX/
TEZ/IVA initiation. Study inclusion was limited 
to members with first ELX/TEZ/IVA claim 
(index date) between October 21, 2019, and 
December 31, 2021, continuously enrolled 180 
days before and 180 days after index date, 
and no CFTR-modulator drug claim 180 days 
prior to index date. Total paid amounts from 
medical and pharmacy claims after network 
discounts (defined as total cost of care), HRU, 
and pulmonary exacerbation events were 
summarized using descriptive statistics and 
compared using Wilcoxon signed rank test.

RESULTS: 494 members newly initiating ELX/
TEZ/IVA met inclusion criteria. Prestudy to 

poststudy mean member total cost of care 
increased from $58,180 to $198,815 (differ-
ence: $140,635; P < 0.001). Mean member 
medical benefit costs decreased from 
$28,764 to $12,484 (difference: -$16,280; 
P < 0.001), whereas mean member pharmacy 
benefit costs increased from $29,416 to 
$186,331 (difference: $156,915; P < 0.001). 
Mean member inpatient hospitalizations 
(62% absolute reduction; P < 0.001), emergen-
cy department visits (43% absolute reduction; 
P < 0.01), and pulmonary exacerbation events 
(44% absolute reduction; P < 0.001) were sig-
nificantly lower in the postperiod compared 
with the preperiod.

CONCLUSIONS: Among members with 
CF newly initiating CFTR modulator with 
ELX/TEZ/IVA, mean member total cost of 
care increased 3-fold despite significant 
and meaningful reductions in pulmonary 

Plain language summary

Among 494 commercially insured members 
diagnosed with cystic fibrosis, a meaningful 
decrease in hospitalizations, emergency 
department visits, and respiratory 
exacerbation events were observed fol-
lowing the start of elexacaftor/tezacaftor/
ivacaftor (ELX/TEZ/IVA) drug therapy. 
Average member total cost of care was 3 
times higher in the first 6 months following 
ELX/TEZ/IVA therapy start compared 
with the previous 6 months. ELX/TEX/IVA 
therapy improved key clinical outcomes, 
despite concerns regarding ELX/TEX/IVA 
affordability.

Implications for  
managed care pharmacy

Across the prestudy to poststudy 180-day 
periods, clinically meaningful reductions 
in inpatient hospitalizations, emergency 
department visits, and pulmonary exac-
erbations were observed. However, mean 
member total cost of care increased by 
$140,635 across the same period. Plans and 
manufactures should use real-world data to 
better align price with value and mitigate 
growing spend trends in cystic fibrosis care.
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that is responsive based on in vitro data.12 Following ELX/
TEZ/IVA approval, Blue Cross Blue Shield North Carolina 
found 88% of commercially insured patients with CF were 
being treated with a CFTR modulator at an average $1.96 
per member per month expense.13

In the clinical trial setting, ELX/TEZ/IVA has demon-
strated clinically meaningful improvements in lung function 
and reduced pulmonary exacerbations, compared with the 
standard of care with a favorable safety profile.14,15 Data from 
the real-world setting show a doubling in CF per-person 
expenditures for privately insured patients from 2010 (pre-
CFTR modulator availability) to 2016 (post the first 2 CFTR 
modulator products availability) creating cost concerns for 
insurers and patients using CFTR modulatory therapy.16 A 
cost-effectiveness assessment by the Institute of Clinical 
and Economic Review concluded CFTR modulator therapy 
is substantially overpriced to the value delivered.17 With 
an annual ELX/TEZ/IVA list price of $311,741 and a near 
doubling of patients with CF eligible for CFTR modulator 
therapy the cost concerns identified in 2016 are further 
accentuated and in many countries the CFTR modulators 
are so expensive they are essentially unavailable.18 

Limited real-world direct medical cost offset data are 
available for ELX/TEZ/IVA among commercially insured 
individuals. The purpose of this analysis is to assess the 
short term real-world direct medical cost offsets of ELX/
TEZ/IVA among commercially insured patients with CF to 
provide insights for patients, payers, providers, and other 
stakeholders when discussing medication affordability, 
access, and value.

Methods
STUDY DESIGN
This was a retrospective, observational cohort study using 
a 180-day prestudy and 180-day poststudy of all-cause cost 
of care and health resource utilization among CFTR modu-
lator–naive members newly initiating ELX/TEZ/IVA. The 
study index date was defined as the first prescription claim 
date for ELX/TEZ/IVA between October 21, 2019 (date ELX/
TEZ/IVA was approved), and December 31, 2021 (Figure 1). 

DATA SOURCE
Integrated medical and pharmacy claims data from April 21, 
2019, to June 30, 2022, across 16 commercial health plans 
covering all regions of the United States were obtained 
for the study. During the study index period, the database 
contained an average of 17.9 million members per year with 
at least 1 month of eligibility. Data obtained for this study 
included medical claims (date of service, diagnoses received, 
procedures performed, place of service, and claim paid 

exacerbation events, HRU, and medical benefit spend. Pharmacy 
benefit spend outpaced medical benefit spend at a rate of $9.64 to 
$1 in the 180 days following ELX/TEZ/IVA initiation. Real-world data 
should be used to objectively measure the clinical and economic 
benefits of costly medications, such as CFTR modulators, to align 
price with value.

Cystic fibrosis (CF) is a life-threatening, autosomal recessive 
disease affecting nearly 40,000 individuals in the United 
States resulting from CF transmembrane conductance 
regulator (CFTR) gene mutation responsible for coding the 
CFTR protein.1 More than 2,000 unique CFTR gene mutations 
have been identified, with the deletion of phenylalanine at 
the location 508 allele (F508del) being the most prevalent.2-4 
The CFTR protein functions as an ion channel responsible 
for regulating chloride and fluid flow across epithelium cells 
in the respiratory tract, pancreas, gastrointestinal organs, 
sweat glands, and other organ systems. Impaired CFTR pro-
tein function leads to pathogenic viscous secretions.1,5 

Despite CF being a multiorgan disease, pulmonary 
manifestations remain the leading cause of morbidity and 
mortality.5,6 Viscous airway secretions lead to respiratory 
tract inflammation and bacterial infections, contributing to 
a progressive decline in lung function over time with acute 
episodes of worsening pulmonary symptoms. These acute 
episodes, known as pulmonary exacerbations, can vary 
based on the severity of the exacerbation and are costly, 
decrease quality of life, cause irreversible damage to lung 
tissue leading to accelerated loss of lung function, and 
decrease overall survival.5-8

In 2012, the first of a new CF treatment medication 
class came to market: the CFTR modulators, designed to 
increase or potentially restore the function of the CFTR 
protein by targeting specific disease-causing CFTR muta-
tions.9 Currently, there are 4 CFTR modulators available 
for patients with select mutations. CFTR modulators are 
classified as either potentiators (ivacaftor) or correctors 
(lumacaftor, tezacaftor, and elexacaftor).10 Potentiators 
improve the opening of the CFTR channel while correctors 
improve CFTR protein folding. Previously, the available 
CFTR modulators (ivacaftor, lumacaftor/ivacaftor, and 
tezacaftor/ivacaftor) allowed approximately 50% of the CF 
population to be eligible for this type of therapy based on 
targeted CFTR mutations.11 With the most recent approval of 
elexacaftor/tezacaftor/ivacaftor (ELX/TEZ/IVA), approxi-
mately 90% of the CF population is now eligible to receive 
CFTR modulator therapy. ELX/TEZ/IVA is indicated for 
patients with CF aged 6 years and older with at least 1 copy 
of the F508del mutation or a mutation in the CFTR gene 
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patients, are not included. Total cost of care was calculated 
using paid claims costs across the medical and pharmacy 
benefit.

Other study outcomes included baseline demographics 
and clinical characteristics at the time of first ELX/TEZ/
IVA pharmacy claim, CF treatment patterns, all-cause 
health care resource utilization (HRU), and pulmonary 
exacerbation events. All-cause HRU included inpatient hos-
pitalizations and emergency department visits. Treatment 
patterns were characterized according to ELX/TEZ/IVA 
average cost and claim count and pancreatic enzyme 
replacement therapy claim count. All study outcomes were 
assessed in the 180-day pre-index and 180-day post-index 
study periods.

Pulmonary exacerbation was operationalized based on 
Tesell et al6 and defined as any of the following events:  
(1) Any inpatient hospitalization with a medical diagnosis 
code in any position indicating CF pulmonary exacerbation 
or respiratory infection; (2) any emergency department visit 
with a medical diagnosis code in any position indicating 
CF pulmonary exacerbation or respiratory infection; and 
(3) respiratory antibiotic (excluding oral macrolides and 
inhaled antibiotics) use identified from paid medical or 
pharmacy benefit claims.

A pulmonary exacerbation was considered new when a 
gap of 7 or more days occurred between the end of a previ-
ous event and the start of a subsequent event.

STATISTICAL ANALYSIS
Descriptive statistics were used to summarize member 
demographics and clinical characteristics, direct total 
cost of care, all-cause HRU, treatment characteristics, and 

amounts), pharmacy claims (fill dates, National Drug Code 
numbers, and claim paid amounts), and eligibility informa-
tion (patient demographics and enrollment history). This 
study was conducted to address the objectives stated for 
health insurance business purposes and, therefore, is IRB 
exempt. All authors are employees of Prime Therapeutics, 
a pharmacy benefits manager. Prime Therapeutics adjudi-
cates and pays pharmacy claims as well as and stores all 
data according to HIPAA regulations from which a limited 
dataset was created to answer the study objectives.

SAMPLE SELECTION
Members with their first ELX/TEZ/IVA pharmacy claim 
(study index date) between October 21, 2019, and December 
31, 2021 (study index period), were included. Additionally, 
members were required to be continuously enrolled 
180-days prior to and 180-days after study index date,  
and no history of any CFTR modulator drug claims in the 
180-day pre-index study period.

STUDY OUTCOMES
The primary outcome was 180-day, all-cause direct total 
cost of care obtained from total paid amounts summed 
across medical and pharmacy benefits during the measure 
period. All-cause medical benefit and pharmacy benefit 
costs were obtained from paid, finalized claims by sum-
ming the total paid amounts inclusive of plan paid, member 
paid, and any other third-party payment, if applicable. The 
total paid to a provider are insurer allowed amounts after 
network discounts. The pharmaceutical manufacturer did 
not offer ELX/TEZ/IVA rebates. Pharmaceutical manufac-
turer patient assistance program discounts, provided to 

April 21, 2019 October 21, 2019

Preperiod: 180 days Postperiod: 180 days

Index date perioda-
first ELX/TEZ/IVA pharmacy claim 

December 31, 2021 June 30, 2022

aIndex date period was from ELX/TEZ/IVA FDA approval through December 31, 2021, identifying a member’s initial ELZ/TEZ/IVA pharmacy claim and naive to 
cystic fibrosis transmembrane conductance regulator therapy. The first ELZ/TEZ/IVA claim date established the member’s unique index date from which  
a 180-day look back (preperiod) and 180-day look forward period (postperiod) was established for analytic purposes.
ELX/TEZ/IVA = elexacaftor/tezacaftor/ivacaftor.

FIGURE 1 Study Design
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pulmonary exacerbation events. Counts and percentages 
were reported for dichotomous and categorical variables, 
and measures of centrality (mean, median) and spread 
(SD, interquartile range, as appropriate) were reported 
for continuous variables. Skewness and normality across 
continuous variables were inspected graphically and quanti-
tatively assessed using the Shapiro-Wilks test for normality. 

Differences across normally distributed costs and 
HRU endpoints were analyzed using parametric paired 
test (Student’s t-test), whereas nonnormally distributed 
outcomes were analyzed using nonparametric (Wilcoxon 
signed rank test) paired test to compare the mean differ-
ence across each study endpoint over the 180-day preperiod 
vs the 180-day postperiod. An a priori α level of 0.05 was 
used to determine statistically significance. 

Results
DEMOGRAPHIC AND CLINICAL CHARACTERISTICS
Among 1,894 ELX/TEZ/IVA users during the study index 
period, 494 (26.1%) met full study inclusion and exclusion 
criteria (Supplementary Figure 1, available in online arti-
cle). A majority were male (52.6%) with a mean age of 26.2 
(SD = 13.4) at time of ELX/TEZ/IVA initiation (Table 1). Half 
(50.2%) of the final analytical cohort was in the southern 
US region with 34.0%, 9.9%, and 5.9% from the Midwest, 
West, and Northeast, respectively. Pancreatic enzyme 
replacement therapy utilization was observed in 70.2% of 
members during the 180-day preperiod. Average days’ sup-
ply for all ELX/TEZ/IVA claims was 28.2 days (SD = 3.4) with 
an average of 6.5 ELX/TEZ/IVA claims (SD = 1.7) per member 
observed during the 180-day postperiod (Table 1). 

Pulmonary Exacerbations and HRU. A statistically sig-
nificant 44.1% reduction in pulmonary exacerbation events 
was observed during the study period (Table 2). The total 
number of pulmonary exacerbation events significantly 
decreased from the prestudy to poststudy periods (pre-
period: 726 compared with postperiod: 406; P < 0.001) with 
fewer members in the postperiod experiencing one or more 
pulmonary exacerbation events (preperiod: 364 compared 
with post period: 258). Similarly, significant reductions in 
total number of inpatient hospitalizations (61.9% reduction; 
preperiod: 202 compared with postperiod: 77; P < 0.001) and 
total number of emergency department visits (42.8% reduc-
tion; preperiod: 152 compared with postperiod: 87; P < 0.001) 
were observed. Overall, 76 fewer (preperiod: 124; postpe-
riod: 48) members had an inpatient hospitalization and 28 
fewer (preperiod: 84; postperiod: 56) members experienced 
an emergency department visit following ELX/TEZ/IVA 
initiation. 

Member characteristics N = 494a

Mean age at first ELX/TEZ/IVA claim, years (SD) 26.2 (13.4)

Sex, n (%)

Female 234 (47.4)

Male 260 (52.6)

Geographic region, n (%)

South 248 (50.2)

Midwest 168 (34.0)

West 49 (9.9)

Northeast 29 (5.9)

Pancreatic enzyme replacement therapy use  
during 180-day preperiod, n (%)

Yes 347 (70.2)

No 147 (29.8)

Average ELX/TEZ/IVA claims during 180-day 
postperiod,a per member (SD)

6.5 (1.7)

Average day supply across ELX/TEZ/IVA claims  
during 180-day postperioda (SD)

28.2 (3.4)

aAll members naive to cystic fibrosis transmembrane conductance regulator 
therapy and newly initiating ELX/TEZ/IVA.
ELX/TEZ/IVA = elexacaftor/tezacaftor/ivacaftor.

Member CharacteristicsTABLE 1

 
180-day  

preperiod
180-day  

postperiod
Difference  
(% change) P value

Pulmonary exacerbation events

Total number of 
pulmonary  
exacerbation  
events

726 — 406 — -44.1 < 0.001

Mean (SD) 1.47 (1.29) 0.82 (1.0)    

Number of  
pulmonary  
exacerbation  
events (categorical)  
per member, n (%)

0 130 (26.3) 236 (47.8)    

≥1 364 (73.7) 258 (52.2)    

All-cause health care resource utilization

Inpatient 
hospitalizations

           

Total number 
of inpatient 
hospitalizations

202 — 77 — -61.9 < 0.001

Pulmonary Exacerbation Events  
and Health Care Resource Utilization  
180 Days Before and After ELX/TEZ/IVA 
New Initiation

TABLE 2

(continued on next page)

https://www.jmcp.org/pb-assets/SupplmentalMaterial/22-430_Supplement[1]-1683726453.pdf 
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180-day  

preperiod
180-day  

postperiod
Difference  
(% change) P value

 Mean (SD) 0.41 (0.89) 0.16 (0.59)    

Number of  
inpatient 
hospitalizations 
(categorical)  
per member, n (%)

 0 370 (74.9) 446 (90.3)    

 ≥1 124 (25.1) 48 (9.7)    

Emergency  
department visits

Total number 
of emergency 
department visits

152 — 87 — -42.8 < 0.001

 Mean (SD) 0.30 (1.08) 0.18 (0.66)    

Number of  
emergency 
department visits 
(categorical)  
per member, n (%)

 0 410 (83.0) 438 (88.7)    

 ≥1 84 (17.0) 56 (11.3)    

All members naive to cystic fibrosis transmembrane conductance regulator 
therapy and newly initiating ELX/TEZ/IVA.
ELX/TEZ/IVA = elexacaftor/tezacaftor/ivacaftor.

Cost of Care. Mean member all-cause direct health care 
costs are reported in Table 3. Mean member total cost of 
care (241.7% increase; preperiod: $58,180 [SD = $66,478] 
compared with postperiod: $198,815 [SD = $68,220]; 
P < 0.001) was significantly greater in the 180-day post-
period compared with the 180-day preperiod. Similarly, 
mean member pharmacy benefit cost (533.4% increase; 
preperiod: $29,416 [SD = $25,860] compared with postpe-
riod: $186,331 [SD = $49,466]; P < 0.001) was significantly 
greater in the 180-day postperiod compared with the 
180-day preperiod. Mean member 180-day ELX/TEZ/IVA 
cost was $156,629 (SD = $39,832). Across the prestudy and 
poststudy periods, pharmacy benefit spend was respon-
sible for 50.5% and 93.7% of total cost of care, respectively  
(Figure 2). Significantly lower spend was observed across 
the medical benefit. Mean member medical benefit cost 
decreased by 56.6% (preperiod: $28,764 [SD = $59,703] com-
pared with postperiod: $12,484 [SD = $51,826]; P < 0.001). 
Similarly, mean member inpatient hospitalization cost (pre-
period: $16,771 [SD = $50,590] compared with postperiod: 

Pulmonary Exacerbation Events  
and Health Care Resource Utilization  
180 Days Before and After ELX/TEZ/IVA 
New Initiation (continued)

TABLE 2

 All-cause direct 
health care cost

180-day 
preperiod

180-day 
postperiod

Difference  
(% change) P value

Total cost of care, 
mean (SD)

58,180 
(66,478)

198,815 
(68,220)

241.7 < 0.001

Total medical benefit 
cost, mean (SD)

28,764 
(59,703)

12,484 
(51,826)

-56.6 < 0.001

Total pharmacy 
benefit cost, mean 
(SD)

29,416 
(25,860)

186,331 
(49,466)

533.4 < 0.001

Total ELX/TEZ/IVA, 
cost mean (SD)

— 156,629 
(39,832)

— —

Total inpatient 
hospitalization cost, 
mean (SD)

16,771 
(50,590)

4,573 
(39,470)

-72.7 < 0.001

Total emergency 
department cost, 
mean (SD)

424 (2,356) 248 (1,441) -41.4 0.01

All members naive to cystic fibrosis transmembrane conductance regulator 
therapy and newly initiating ELX/TEZ/IVA. Costs are insurer allowed amounts, 
including network discounts and member share. Manufacturer did not offer 
ELX/TEZ/IVA rebates. Manufacturer patient assistance program discounts not 
included. All costs are shown in US dollars.
ELX/TEZ/IVA = elexacaftor/tezacaftor/ivacaftor.

Prestudy/Poststudy Change in All-Cause 
Direct Health Care Cost 180 Days 
Before and After ELX/TEZ/IVA New 
Initiation

TABLE 3

$4,573 [SD = $39,470]; P < 0.001) and mean member emer-
gency department cost (preperiod: $424 [SD = $2,356] 
compared with postperiod: $248 [$1,441]; P = 0.01) were 
reduced by 72.7% and 41.4%, respectively. 

Discussion
This study reports on the real-world use, clinical effective-
ness, and costs associated with ELX/TEZ/IVA therapy in a 
large CFTR modulator–naive commercially insured cohort. 
Our findings highlight the real-world clinical effectiveness 
of ELX/TEZ/IVA demonstrating a substantial reduction in 
the total number of pulmonary exacerbation events, hospi-
talizations, and emergency department visits. Additionally, 
fewer members had one or more HRU and clinical outcome 
of interest following ELX/TEZ/IVA initiation compared 
with the 180-day period prior to therapy start.

These findings further describe a notable shift in 
spend across both the medical and pharmacy benefits. 
The 180-day prestudy to poststudy periods found a 56% 
reduction in medical benefit and a 5.3-fold increase in 
pharmacy benefit spend. The results are consistent with 
previous analyses showing that CFTR modulator therapy 
direct costs exceed direct medical cost offset.13,17 Recently, 
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4-fold lower than the list price.17 In our study, the average 
claim cost for a single 28-day supply of ELX/TEZ/IVA was 
$23,805. As commercial insurance groups are responsible 
for significant share of CFTR modulator therapies, we found 
3-fold increases in direct total cost of CF care attributed to 
low baseline medical benefit spend relative to high ELX/
TEZ/IVA drug spend over 180 days. Interestingly, when the 
clinical benefits of ELX/TEZ/IVA therapy are sustained 
long term (ie, 12 months, 18 months, etc.), pharmacy benefit 
spend, and subsequently total cost of care would grow, 
whereas the potential for medical cost savings shrinks. 

When considering the substantial annual CFTR treat-
ment cost, cost of drug production should be considered. 
It is estimated ELX/TEZ/IVA annual per patient treatment 
production cost is $5,676, more than 90% lower than the 
list price.19 When developing their actual ELX/TEZ/IVA 
solid dosage form oral formulation drug production cost 
estimate, the academic authors from the United States and 
United Kingdom used “Methodologies utilising prices of 
active pharmaceutical ingredient (API) described in previous 
research to reliably estimate minimum costs of production 
for standard oral formulations” and production occurring in 
India.19 The high ELX/TEZ/IVA costs are perpetuating inter-
national disparities in CF care.20 In the United States, the 
CFTR modulator annual costs exist within a growing subset 
of the drug categories that have an annual cost of more than 
$250,000. Individuals with drug therapy costs more than 
$250,000 annual has doubled from 2016 to 2019, and 2019 

in a 10-month pre/post study design consisting of 51 com-
mercially insured member with CF newly initiating ELX/
TEZ/IVA regardless of prior CFTR modulator use, Smith 
and Borchardt reported significant increases in average 
member total cost of care (pre: $216,318; post: $329,583; 
P < 0.001) and average member pharmacy spend (pre: 
$182,783; post: $316,635; P < 0.001).13 Our analysis among 
494 members with CF, initiating ELX/TEZ/IVA as their 
first CFTR modulator, average pharmacy benefit spend per 
member increased by $156,915 prestudy to poststudy 180 
days, whereas average medical benefit cost was reduced 
by an average of $16,280 per member across the same 
study periods resulting in a pharmacy benefit increase 
in spend of $9.64 to save $1 of medical benefit spend. If 
we were to account for the current manufacturer patient 
assistance program maximal annual benefit of $20,000 
($10,000 benefit over 180 days),18 our results would show 
a pharmacy benefit spend of $9.02 to save $1 of medical 
benefit spend. 

The value concerns of ELX/TEZ/IVA are consistent with 
other therapies in the CFTR modulator class. For instance, 
Tessel and colleagues measured pulmonary exacerbation 
events using real-world data and reported inconsistent 
clinical benefits in the real-world setting vs trial setting 
for patients initiating TEZ/IVA therapy.6 Additionally, the 
Institute for Clinical and Economic Review concluded in 
their CFTR modulator value assessment that a fair price 
for ELX/TEZ/IVA is at an annual price of $67,900-$79,900, 

6-month pre/post analysis of all-cause direct health care costs

Preperiod

$250,000

$200,000

$150,000

$100,000

6-
m

on
th

 m
ea

n 
m

em
be

r t
ot

al
 c

os
t o

f c
ar

e

$50,000

$0
Postperiod

Pharmacy benefit Medical benefit ELX/TEZ/IVA

aELX/TEZ/IVA costs were removed from pharmacy benefit costs and reported separately. Costs are insurer allowed amounts, including network discounts and 
member share. Manufacturer did not offer ELX/TEZ/IVA rebates. Manufacturer patient assistance program discounts not included.
ELX/TEZ/IVA = elexacaftor/tezacaftor/ivacaftor.

FIGURE 2 Breakdown of 180-Day Prestudy/Poststudy All-Cause Direct Total Health Care Costs
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in our analysis of ELX/TEZ/IVA costs; 
therefore, we may have overestimated 
ELX/TEZ/IVA costs, although current 
maximal copay assistance for indi-
viduals with insurance is $20,000 
annually.18

Additionally, this analysis is limited 
to direct medical cost offsets and drug 
therapy cost-effectiveness should not 
only be measured by direct medical use 
and cost offsets. In addition, impacts on 
quality of life, caregiving, independence, 
disease progression, and productivity 
are also important and valuable out-
comes. Because of the life-extension 
associated with CFTR modulators and 
the difficulty in financially quantify-
ing all CFTR modulator impacts, in an 
alternative model, CFTR modulators 
were found to be priced fairly.22

The postperiod in our study overlaps 
with the timing of the COVID-19 pan-
demic. Although the overall impacts of 
the pandemic on our study results are 
unknown, it is suspected that severe 
pulmonary exacerbations likely require 
management or intervention by a 
health care provider or encounter at a 
health care facility (ie, hospital admis-
sion or emergency department visit) 
and would not significantly change the 
findings of our study.

Lastly, all findings are limited to 
commercially insured members and 
may not extrapolate to patients with 
CF receiving benefits from govern-
ment sponsored programs. 

Conclusions
This real-world study demonstrates the 
clinical effectiveness and cost impacts 
of ELX/TEZ/IVA in a large commer-
cially insured CF cohort. Meaningful 
reductions in HRU occurred with ELX/
TEZ/IVA therapy, including reductions 
of 62% in inpatient hospitalizations, 
43% in emergency department visits, 
and 44% in pulmonary exacerbations. 
However, these improved outcomes 
come at substantial drug therapy 

accounted for 0.032% of members who 
were responsible for 9.6% of all drug 
spend among 17.9 million commercially 
insured members.21 The rising drug 
costs ultimately drive-up premiums 
for all covered individuals, not just 
those with CF. Value-based perfor-
mance contracts are potential options 
that should be explored to align CFTR 
modulator prices with the value they 
deliver. This study demonstrates that 
claims data can be used to objectively 
measure endpoints, such as hospital-
izations and pulmonary exacerbations 
events, that can be the foundation to 
current outcomes-based contracts and 
facilitate payer/manufacturer discus-
sions around future enhancements to 
standard outcomes-based agreements. 

LIMITATIONS
There are study limitations to note. 
First, this study was retrospective in 
nature and data were sourced from 
administrative health care claims 
data. Retrospective administrative 
claim studies are dependent on data 
collected for purposes other than 
the study’s intent. However, such 
data are commonly stored in a format 
that enable cost-effective and timely 
assessment of relatively large cohorts 
of interest. Payer claims data offer 
unique insights into the real-world use 
of drug therapies and cost resulting 
from health resource consumption but 
do not infer causality unless advanced 
methodologies to infer causality are 
deployed.

Differences observed across the 
prestudy to poststudy periods may 
be attributed to factors other than 
ELX/TEZ/IVA therapy. The 180-day 
observation windows were selected 
as a trade-off to mitigate the impact 
of extraneous factors while provid-
ing useful insight into short-term 
cost and clinical benefit immediately 
following ELX/TEZ/IVA initiation. 
Also, manufacturer patient assistant 
program discounts were not included 

investment with mean member total 
cost of care increasing by $140,635 over 
180 days, with pharmacy benefit spend 
accounting for $9.64 for every $1 of 
medical benefit spend. These increased 
costs are straining health care afford-
ability. It is essential for therapies to be 
priced based on value. One method to 
ensure fair pricing is to implement a 
value-based contract with the manu-
facturer to obtain remuneration if the 
therapy does not deliver expected out-
comes.23 This study demonstrates that 
claims data can be used to objectively 
measure endpoints such as hospital-
izations and pulmonary exacerbations 
events that can be the foundation to 
outcomes-based arrangements.
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