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1 Background 

On 15 April 2024, the Federal Joint Committee (G-BA) commissioned the Institute for Quality 
and Efficiency in Health Care (IQWiG) to conduct supplementary assessments for Project A23-
123 (Ivacaftor/tezacaftor/elexacaftor – Benefit assessment according to § 35a Social Code 
Book V) [1]. 

The commission comprises the assessment of the following analyses presented by the 
pharmaceutical company (hereinafter referred to as the “company”) in the commenting 
procedure [2] (including the documents subsequently submitted following the oral hearing 
[3]), taking into account the information in the dossier [4]:  

 Comparison of the results of study VX20-445-111 with ivacaftor/tezacaftor/elexacaftor 
versus results of the individual studies on the appropriate comparator therapy (ACT) 
lumacaftor/ivacaftor (VX15-809-115 and VX16-809-121) in the therapeutic indication of 
cystic fibrosis in patients aged 2 to 5 years, who are homozygous for the F508del 
mutation in the cystic fibrosis transmembrane conductance regulator (CFTR) gene. 

The responsibility for the present assessment and the assessment result lies exclusively with 
IQWiG. The assessment is forwarded to the G-BA. The G-BA decides on the added benefit. 
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2 Assessment  

2.1 Background of the addendum and data situation in the dossier assessment 

For the assessment of the added benefit of ivacaftor/tezacaftor/elexacaftor in combination 
with ivacaftor (hereinafter referred to as ivacaftor/tezacaftor/elexacaftor + ivacaftor) in 
comparison with lumacaftor/ivacaftor as ACT in patients from 2 to 5 years of age with cystic 
fibrosis who are homozygous for the F508del mutation in the CFTR gene, the company 
primarily used the results of the single-arm study VX20-445-111 [5,6]  and the associated 
extension study VX20-445-112 [7] in Module 4 B for the treatment with 
ivacaftor/tezacaftor/elexacaftor. However, as described in dossier assessment A23-123  [1], 
these studies do not allow a comparison versus the ACT due to the single-arm design and are 
therefore not suitable for the assessment of the added benefit of 
ivacaftor/tezacaftor/elexacaftor + ivacaftor in comparison with the ACT.  

Furthermore, the company sought to transfer study results from older patient groups in the 
therapeutic indication to the population of children aged 2 to 5 years, which is relevant for 
the benefit assessment in Module 4 B. For this purpose, the company referred to previous 
benefit assessments of ivacaftor/tezacaftor/elexacaftor + ivacaftor in patients of higher age 
groups (6 to 11 years [8] and 12 years and older [9]) who are also homozygous for the F508del 
mutation in the CFTR gene. For its reasoning, the company used the single-arm VX18-445-106 
study [10] and the associated extension study VX19-445-107 [11] for the age group from 6 to 
11 years, and the randomized controlled trial (RCT) VX18-445-109 [12] for the age group 12 
years and older. However, for the following reasons, the implementation by the company  (at 
the time of the dossier assessment) was not suitable for the transfer of the study results: 

 The company had not presented any information on non-comparative studies for the 
ACT. Thus, the dossier also does not include any studies or other information for 
evaluating the course of disease under the ACT, lumacaftor/ivacaftor, for the population 
of the present research question in the age group of 2 to 5 years.  

However, as described in dossier assessment A23-123 [1], results on treatment with 
lumacaftor/ivacaftor from numerous studies conducted by the company itself are 
available for the patient group of the present research question, such as RCT VX16-809-
121 [13], which was the subject of the early benefit assessment procedure for 
lumacaftor/ivacaftor in patients aged 2 to 5 years who are homozygous for the F508del 
mutation in the CFTR gene [14]. Although the company itself conducted these studies, it 
did not present an evaluation of the information and results on treatment with the ACT 
lumacaftor/ivacaftor from these studies in the dossier. 

As described in the dossier assessment for commissions A22-16 and A22-22 [15] , data 
from studies conducted by the company on treatment with lumacaftor/ivacaftor in 
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patients who are homozygous for the F508del mutation in the CFTR gene are also 
available for the age group of 6- to 11-year-olds. The data preparation in the dossier [16] 
was already incomplete for this age group, so that it was not possible to assess whether 
the results of older patient groups could be transferred to this age group. For the age 
group 12 years and older, the company also did not include any data on treatment with 
the ACT of lumacaftor/ivacaftor in the present dossier. For this age group, the company 
only mentions textual results comparing the intervention with tezacaftor/ivacaftor in 
combination with ivacaftor (hereinafter referred to as tezacaftor/ivacaftor + ivacaftor). 

 In addition, the company had also not presented fully analysed data on the treatment 
with the intervention for the higher age groups in the present therapeutic indication for 
the transfer. In the dossier, the company mentioned the results for the studies VX18-
445-106 and VX19-445-107 in the age group 6 to 11 years and for the RCT VX18-445-109 
comparing the intervention with tezacaftor/ivacaftor + ivacaftor in the age group 12 
years and older exclusively in its argumentation on the derivation of the added benefit.  

 A comprehensive evaluation of all results on intervention and comparator therapy 
relevant for the transfer is therefore not available either for the age group of the 
present research question or for the older age groups. 

The company only partially addressed these points of criticism with the analyses [2] submitted 
in the context of the commenting procedure (including the documents subsequently 
submitted following the oral hearing [3]) , so that the data are still not suitable for the transfer 
of the study results. This is explained in more detail in Section 2.3; at first, the analyses 
subsequently submitted by the company are described in Section 2.2. 

A (descriptive) comparison of individual arms from different studies on the basis of the 
analyses subsequently submitted by the company was also not suitable for the benefit 
assessment. This is explained in more detail in Section 2.4 in accordance with the G-BA's 
commission. 

2.2 Analyses subsequently submitted by the company 

Subsequent submissions in the context of the comments 

With its comments [2], the company subsequently submitted a tabular comparison of the 
study, intervention and patient characteristics as well as the results, including the 
operationalization of the outcomes, for the studies VX20-445-111, VX18-445-106 and VX18-
445-109 on treatment with ivacaftor/tezacaftor/elexacaftor + ivacaftor in patients in the 
various age groups who are homozygous for the F508del mutation in the CFTR gene.  

In addition, the company conducted an information retrieval for the ACT 
“lumacaftor/ivacaftor”. A review of the information retrieval was waived, as there is still 
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neither a complete analysis of the available data to assess whether a transfer of study results 
from higher age groups is possible (for a detailed explanation, see Section 2.3), nor a 
comparison of individual arms from different studies suitable for the benefit assessment (for 
a detailed explanation, see Section 2.4). 

In its information retrieval, the company identified the RCT VX16-809-121 [17,18] (this study 
was the subject of the dossier assessment for commission A21-122 [19]) and the single-arm 
study VX15-809-115 [20,21] (this study was the subject of the dossier assessment for 
commission A19-13 [22]) as well as its extension study VX16-809-116 [23]. However, in its 
comments on the ACT lumacaftor/ivacaftor, the company did not present an analysis of the 
data on the studies it had identified via the information retrieval.  

Subsequent submissions following the oral hearing  

Following the oral hearing [24], the company summarized the study, intervention and patient 
characteristics as well as results, including the operationalization of the outcomes, for the RCT 
VX16-809-121 and the single-arm study VX15-809-115 in tabular form and compared them 
with the data of study VX20-445-111 on treatment with the intervention. The company 
described this comparison of the studies for the intervention (VX20-445-111) with the studies 
for the ACT lumacaftor/ivacaftor (VX16-809-121 and VX15-809-115) in text form and 
discussed possible confounders, such as sex and pretreatment of patients in the respective 
studies. The company points out, for example, that the values of the lung clearance index2.5 
and faecal elastase-1 at baseline for both studies on lumacaftor/ivacaftor indicated that the 
disease was already more advanced. In the company's view, this discrepancy can be explained 
by the pretreatment with CFTR modulators in around 43% of patients in the study on the 
intervention versus no corresponding pretreatment in the studies on lumacaftor/ivacaftor.  

Based on the descriptive comparison, the company nevertheless categorized the patient 
populations as sufficiently similar overall and drew conclusions from the descriptive 
comparison of the results. For the key outcome of pulmonary exacerbations in the present 
indication, the company concluded that these occur less frequently under treatment with 
ivacaftor/tezacaftor/elexacaftor + ivacaftor than under treatment with lumacaftor/ivacaftor. 
The company describes that pulmonary exacerbations occur up to 1.8 times more frequently 
under treatment with lumacaftor/ivacaftor than under treatment with the triple combination 
[3]. From the company's point of view, the descriptive comparison overall supports the 
transfer of the study results from higher age groups to the age group of 2 to 5-year-olds.  

2.3 Transfer of results from older patients (6 to 11 years and ≥ 12 years) to the target 
population remains unsuitable 

Although the company addressed some of the points of criticism mentioned in the dossier 
assessment in the context of the commenting procedure (e.g. the company now presents an 
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information retrieval for the ACT, compares the results of the intervention with those of the 
ACT and discusses individual confounders), the analysis is still incomplete. In addition, the 
company's conclusion described in the previous section that the subsequently submitted 
descriptive comparison of the studies VX16-809-121 and VX15-809-115 on 
lumacaftor/ivacaftor and the study VX20-445-111 on ivacaftor/tezacaftor/elexacaftor + 
ivacaftor support a transfer of the study results from older patients to the present age group 
is not appropriate.  

As described in detail in the dossier assessment for commission A23-123 [1] and the dossier 
assessment for commissions A22-16 and A22-22 [15], an assessment of whether the data on 
the course of treatment with lumacaftor/ivacaftor support a transfer of the study results from 
older patients to the present age group also requires a consideration across the different age 
groups for the ACT. However, the company presented no data on the course of disease under 
lumacaftor/ivacaftor for the age groups 6 to 11 years and ≥ 12 years, neither in the dossier 
nor in its comments or following the oral hearing. Overall, it would be necessary to analyse 
the following data to assess whether a transfer of the study results from older patients to this 
age group is possible:  

 for the intervention and the ACT, a comparative analysis of study, intervention and 
patient characteristics of the studies on the different age groups (2 to 5 years, 6 to 11 
years, ≥ 12 years) 

 for the intervention and the ACT, a comparative analysis of the results on all patient-
relevant outcomes and their operationalization for the studies on the different age 
groups (2 to 5 years, 6 to 11 years, ≥ 12 years) 

In particular, the following points of criticism continue to exist: 

 The company's analysis of the data on the ACT remains inadequate, as the age groups 6 
to 11 years and ≥ 12 years were not considered by the company. This means that there 
is still no data available on the course under treatment with lumacaftor/ivacaftor for 
these age groups. 

The analysis of the evidence on the next higher age group of 6 to 11-year-old patients 
relevant for transfer would also be of particular importance here, as tezacaftor/ivacaftor 
+ ivacaftor was used as comparator therapy in RCT VX18-445-109 for the age group ≥ 12 
years. However, in the age group of the present assessment, tezacaftor/ivacaftor + 
ivacaftor is not an option of the ACT. However, as described in the dossier assessment 
for commissions A22-16 and A22-22 [15], evidence is available for the age group of 6- to 
11-year-olds on both the course under treatment with lumacaftor/ivacaftor as well as on 
the course under treatment with tezacaftor/ivacaftor + ivacaftor, which would be 
necessary to assess the possibility of a transfer in this data situation. 
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 The descriptive comparison of individual arms for the age group of 2 to 5-year-olds 
presented by the company is not suitable to support a transfer of the study results from 
older patients to the present age group (see Section 2.4). 

 The company still does not present a complete analysis of the necessary data on all 
patient-relevant outcomes. For outcomes in the category of side effect, the company 
describes in its comments that a direct comparison of the proportions of patients with 
adverse events (AEs) between the studies is not possible due to discrepancies in the 
operationalization. The company stated, among other things, that events of the 
preferred term (PT) “infective pulmonary exacerbation of cystic fibrosis” were excluded 
from the analysis in study VX20-445-111, but not in study VX15-809-115, and that a 
direct comparison was therefore not meaningful. However, it should be noted that it 
would have been possible for the company to conduct standardized analyses excluding 
the PT mentioned, as the identified studies were conducted by the company itself.  

A comprehensive analysis and comparison of all available data on the intervention and 
comparator side across all age groups would be necessary for the benefit assessment, 
including adequate discussion and consideration of potential confounders in the comparison 
of individual arms or across age groups. In addition, analyses on all patient-relevant outcomes 
would be necessary if the company is able to conduct analyses on comparable 
operationalizations (e.g. analyses for the overall rates of serious AEs [SAEs] excluding the PT 
“infectious pulmonary exacerbation of cystic fibrosis”).  

On the basis of the insufficiently analysed data presented by the company, it is still not 
possible to assess overall whether a transfer of the added benefit from higher age groups to 
the population relevant in the present therapeutic indication is possible.  

2.4 Analyses on the descriptive comparison of individual arms from different studies 
subsequently submitted by the company not suitable 

The descriptive comparison of individual arms from different studies is not suitable for 
supporting the transfer of study results from higher age groups to the age group of 2 to 5-
year-olds. This is explained in more detail below by considering the key outcome (pulmonary 
exacerbations) of the present indication.  

Table 1 shows a comparison of the results for the outcome “pulmonary exacerbations” from 
study VX20-445-111 for the intervention and from studies VX15-809-115 and VX16-809-121 
for the ACT.  
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Table 1: Results on the outcome of pulmonary exacerbations: comparison of the results from 
studies VX20-445-111, VX15-809-115 and VX16-809-121 (multipage table) 
Operationalization 

outcome 
VX20-445-111 

(2-5 years, hF508del, 
24 weeks) 

 VX15-809-115 
(2-5 years, hF508del, 

24 weeks) 

 VX16-809-121 
(2-5 years, hF508del, 

48 weeks) 

ivacaftor/tezacaftor/ 
elexacaftor + ivacaftor + 

BSC 

 lumacaftor/ivacaftor + 
BSC 

 lumacaftor/ivacaftor + 
BSC 

N number of nE 
events  

(nE/patient-years) 

 N number of events 
nE (nE/patient-

years) 

 N number of events 
nE (nE/patient-

years) 

Recording as morbidity outcome       

Pulmonary 
exacerbationa 

23 6 (0.51)b  60 25 (0.86)c  35 26 (0.75)b 

Hospitalization due to 
pulmonary 
exacerbationsa 

23 1 (0.09)b, d  60 4 (0.14)c, e   35 5 (0.14)b, d 

 Ivacaftor/tezacaftor/ 
elexacaftor + ivacaftor + 

BSC 

 Lumacaftor/ivacaftor + 
BSC 

 Lumacaftor/ivacaftor + 
BSC 

N patients with 
event 
n (%) 

 N patients with 
event 
n (%) 

 N patients with 
event 
n (%) 

Pulmonary 
exacerbationa 

23 6 (26.1)  60 18 (30.0)  35 15 (42.9) 

Hospitalization due to 
pulmonary 
exacerbationsa 

23 1 (4.3)d  60 4 (6.7)e  35 5 (14.3)d 

Recording via AEs         

Infective pulmonary 
exacerbation of cystic 
fibrosis (AE, PT)  

23 3 (13.0)  60 4 (6.7)f  35 18 (51.4)f 

Infective pulmonary 
exacerbation of cystic 
fibrosis (SAE, PT) 

23 1 (4.3f)  60 2 (3.3)f  35 3 (8.6) 
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Table 1: Results on the outcome of pulmonary exacerbations: comparison of the results from 
studies VX20-445-111, VX15-809-115 and VX16-809-121 (multipage table) 
Operationalization 

outcome 
VX20-445-111 

(2-5 years, hF508del, 
24 weeks) 

 VX15-809-115 
(2-5 years, hF508del, 

24 weeks) 

 VX16-809-121 
(2-5 years, hF508del, 

48 weeks) 

ivacaftor/tezacaftor/ 
elexacaftor + ivacaftor + 

BSC 

 lumacaftor/ivacaftor + 
BSC 

 lumacaftor/ivacaftor + 
BSC 

N number of nE 
events  

(nE/patient-years) 

 N number of events 
nE (nE/patient-

years) 

 N number of events 
nE (nE/patient-

years) 

a. Defined as the need for antibiotic treatment (IV, by inhalation or orally) and the occurrence of at least one 
of the criteria from list A or at least two criteria from list B between a maximum of 3 days before the start 
of antibiotic administration and the end of antibiotic administration.  
list A:  
- decrease in the pulmonary function (FEV1%) by ≥ 10% from the highest value within the last 6 months  
- oxygen saturation < 90% in closed rooms or ≥ 5% decrease from baseline 
- new lobar infiltrate or atelectasis on X-ray 
- haemoptysis  
- list B:  
- increased respiratory effort or increased respiratory rate (for at least 3 days).  
- new or increased breathing sounds on lung examination (for at least 3 days).  
- weight loss by ≥ 5% from the highest weight measured or decrease by a full percentile by age during the 

previous 6 months. 
- increased cough (for at least 3 days).  
- increased strain from breathing during physical exertion (for at least 3 days).  
- increased chest tightness or change in sputum (for at least 3 days). 

b. The company calculates the event rate (nE/patient years) from the total number of events divided by the 
total number of years (sum of the follow-up period of all patients included in the analysis in days, divided 
by 336). 

c. Institute's calculation of the event rate (nE/patient years) from the total number of pulmonary events 
divided by the number of patient years. The company did not specify the exact calculation formula for 
patient years. 

d. It remains unclear whether this outcome includes planned besides unplanned hospitalizations. 
e. The outcome comprises both unplanned hospitalizations due to CF events and planned hospitalizations 

(e.g. prophylactic antibiotic therapy). 
f. Institute's calculation.  

AE: adverse event; CF: cystic fibrosis; FEV1%: forced expiratory volume in 1 second; IV: intravenous; 
n: number of patients with (at least one) event; N: number of analysed patients; ND: no data; nE: number of 
events; PT: Preferred Term; SAE: serious adverse event 

 

The outcome of pulmonary exacerbations was recorded in all study as a morbidity outcome 
as well as in the context of AEs and SAEs via the PT “infectious pulmonary exacerbation of 
cystic fibrosis”. Results on Week 24 are available for studies VX20-445-111 and VX15-809-115. 
Results on Week 48 are available for the VX16-809-121 study. Thus, a direct comparison of 
the results for the outcome “pulmonary exacerbations” based on the proportion of patients 
with an event between the intervention study VX20-445-111 and the RCT VX16-809-121 is not 
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possible due to the different observation periods. However, since study VX16-809-121 was 
conducted by the company itself, an analysis for a comparable observation period would 
basically have been possible for the company. It remains unclear why the company did not 
present such an analysis. 

When recording the proportion of patients with a pulmonary exacerbation as a morbidity 
outcome, the VX20-445-111 and VX15-809-115 studies show roughly comparable 
proportions. Although the event rates are numerically lower under treatment with 
ivacaftor/tezacaftor/elexacaftor + ivacaftor compared to treatment with 
lumacaftor/ivacaftor, there are no clear differences for which it can be ruled out with 
sufficient certainty that they are not based solely on systematic bias due to confounders. If 
the outcome had been recorded as AE, a reverse trend was observed after 24 weeks. The 
proportion of patients under treatment with the ACT lumacaftor/ivacaftor (study VX15-089-
115) was lower than under treatment with ivacaftor/tezacaftor/elexacaftor + ivacaftor in 
study VX20-445-111 (AE: 6.7% for lumacaftor/ivacaftor vs. 13.0% for 
ivacaftor/tezacaftor/elexacaftor + ivacaftor or SAE: 3.3% for lumacaftor/ivacaftor vs. 4.3% for 
ivacaftor/tezacaftor/elexacaftor + ivacaftor). 

2.5 Summary 

On the basis of the analyses subsequently submitted by the company with the comments 
(including the documents subsequently submitted following the oral hearing), there was no 
change in the conclusion on the added benefit of ivacaftor/tezacaftor/elexacaftor + ivacaftor 
in comparison with lumacaftor/ivacaftor as ACT compared with dossier assessment A23-123 
[1] in patients with cystic fibrosis aged 2 to 5 years who are homozygous for the F508del 
mutation in the CFTR gene. 
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