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Summary 

 
 JNHB has made a joint health economic assessment of Tibsovo (ivosidenib) for the 

treatment of IDH1-mutated cholangiocarcinoma (CCA). 
 Cholangiocarcinoma (CCA) is a tumor of the bile duct epithelium, and depending on 

their anatomical site of origin, CCAs are classified into intrahepatic (iCCA), perihilar 
(pCCA) or distal (dCCA). CCA is a rare form of cancer and IDH1 is mutated in 10-20 % 
of iCCAs and >1 % of pCCA/dCCA. CCAs tend to present at an advanced stage and have 
a poor prognosis with a five-year relative survival rate in the range of 2 - 15% for iCCA.  

 Tibsovo is indicated for the treatment of adult patients with locally advanced or meta-
static cholangiocarcinoma with an IDH1 R132 mutation who were previously treated 
by at least one prior line of systemic therapy.  

 The active substance in Tibsovo, ivosidenib, works by inhibiting the mutant IDH1 en-
zyme. Gain-of-function mutations in IDH genes lead to the accumulation of the on-
cometabolite 2-hydroxyglutarate (2-HG), and inhibition can restore the normal cellular 
differentiation by decreasing 2-HG levels in tumor cells.  

 JNHB agrees with Servier that FOLFOX and BSC are relevant comparators. JNHB clin-
ical experts state that FOLFOX is the more relevant of the two, but that efficacy of FOL-
FOX is limited in comparison to BSC for the relevant patient population.  

 Results from the ClarIDHy trial showed that patients who received Tibsovo were pro-
gression free for median 1.3 months longer and lived a median of 5.2 months longer 
than patients receiving placebo after adjusting for crossover (OS: HR 0.49, 95% CI: 
0.34 – 0.70). The study design, a placebo-controlled study allowing crossover, intro-
duces uncertainty in the estimate of OS benefit as this is not generalizable to clinical 
practice where patients do not receive targeted therapy after progression in second line. 
An analysis that corrects for crossover introduces additional assumptions and uncer-
tainties in the results.  

 Tibsovo is compared to FOLFOX through an indirect treatment comparison (ITC) be-
tween the ClarIDHy and the ABC-06 trials. The results from the indirect comparison 
are highly uncertain due to differences in the study populations and study design as 
well as low patient numbers. The results of the indirect comparisons are inconclusive 
(HR for OS 0.62 (95 % CI: 0.33 – 1.18)).   

 Tibsovo is generally well tolerated and clinical experts consider the safety profile as 
favorable compared to FOLFOX (or similar chemotherapy regimens).  

 The cost of treatment with Tibsovo is approximately 173,000 SEK per 30 days. 
 Servier has submitted a cost-effectiveness analysis using a partitioned survival model, 

in which patients who have been treated with Tibsovo are compared with patients who 
have received best supportive care (BSC) or FOLFOX. 

 When Tibsovo is compared to BSC, the cost per QALY in the JNHB base case is approx-
imately 3.5 million SEK. QALYs gained are 0.40.  

 When Tibsovo is compared to BSC, JNHB sensitivity analyses illustrate that changes in 
extrapolation of OS and modelling of time on treatment have an impact on the cost-
effectiveness results and the cost per QALY, in all JNHB's sensitivity analyses, falls 
within a relatively narrow range (approximately 3.2 to 3.7 million SEK). Uncertainties 
related to the crossover adjustment in the ClarIDHy trial could not be explored in sen-
sitivity analyses. 

 When Tibsovo is compared to FOLFOX, the cost per QALY in the JNHB base case is 
approximately 4.3 million SEK. QALYs gained are 0.29. 

 When Tibsovo is compared to FOLFOX, JNHB sensitivity analyses illustrate that 
changes in the constant HR used in extrapolation of OS has the greatest impact on the 
cost-effectiveness results. In the comparison of Tibsovo versus FOLFOX, the cost per 
QALY in JNHB's sensitivity analyses falls within a wide range (approximately 2.4 mil-
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lion SEK to Tibsovo being dominated). The robustness of the indirect treatment com-
parison results is uncertain, as the method of using a constant HR to model relative 
effect for OS could not be explored in sensitivity analyses.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
  



   
 

iv 
 

Table of contents 

1 Scope ............................................................................................................ 1 

2 Medical background ..................................................................................... 1 

2.1 Cholangiocarcinoma ................................................................................................1 
2.2 Tibsovo ......................................................................................................................2 
2.3 Current treatment options ........................................................................................2 

3 Clinical efficacy and safety ........................................................................... 3 

3.1 Clinical trials .............................................................................................................3 
3.2 Results for clinical efficacy and safety for the ClarIDHy trial Tibsovo vs. BSC ...8 
3.3 Indirect comparisons of Tibsovo vs. FOLFOX ...................................................... 12 

4 Cost-effectiveness methods ........................................................................18 

4.1 Company model description .................................................................................. 18 
4.2 Effectiveness outcomes ......................................................................................... 19 
4.3 Costs and resource utilization ............................................................................... 25 

5 Results of the cost-effectiveness analysis ................................................... 29 

5.1 Servier’s base case................................................................................................. 29 
5.2 JNHB base case ...................................................................................................... 30 
5.3 Patient numbers ...................................................................................................... 32 

6 References ................................................................................................. 32 

Appendix 1 – Crossover-adjustment methodology............................................ 35 

Appendix 2 – Indirect treatment comparison (from Servier’s submission and 
responses) ........................................................................................................ 38 

Appendix 3 – parametric fits, AIC/BIC and log-cumulative hazard plots .......... 44 

 
 
 
 



   
 

1 
 

1 Scope 
 
This JNHB report is the result of a joint Nordic assessment of ivosidenib (Tibsovo) for the 
treatment of patients with locally advanced or metastatic cholangiocarcinoma with an IDH1 
R132 mutation who were previously treated by at least one prior line of systemic therapy. 
 
The assessment is primarily based on the documentation presented by Servier. 
 
The aim of the JNHB report is to support national decisions on price and reimbursement as 
well as recommendations for use, in Denmark, Iceland, Norway and Sweden regarding Tib-
sovo. The primary focus of this report is the assessment of relative effectiveness, safety and 
cost effectiveness of Tibsovo. The JNHB report may be complemented with national appen-
dices with additional local information and conclusions. 
 
 

P (population) Adult patients with locally advanced or metastatic IDH1-
mutated CCA previously treated by at least one prior line of 
systemic therapy 

I (intervention) Tibsovo 
C (comparison, comparators) Best supportive care (BSC) and FOLFOX 
O (outcomes)  Overall survival (OS) 

 Progression free survival (PFS) 
 Adverse events 
 Health-related quality of life 
  

HE (health economy)  QALYs 
 Costs 
 Incremental cost-effectiveness ratio (ICER) 

 
 

2 Medical background 

2.1 Cholangiocarcinoma 
Cholangiocarcinoma (CCA) is a rare form of cancer that arises from the bile duct epithelium. 
Depending on their anatomical site of origin, CCAs are classified into intrahepatic (iCCA), per-
ihilar (pCCA), and distal CCA (dCCA). Each subtype has a unique presentation and distinct 
clinical features, but all tend to present at an advanced stage and have a poor prognosis (1). 
Five-year relative survival rates range from 2% to 15% for iCCA and from 2% to 30% for 
pCCA/dCCA (2). In the European Union (EU), the incidence varies across countries from 
0.5/100,000 (in Spain) to 3.36/100,000 (in Italy). The mean prevalence for biliary tract cancer 
is considered to be approximately 1.3/10,000 in the EU (3). 
 
Surgery is the primary curative treatment option for early-stage biliary tract cancer. CCAs tend 
to present at an advanced stage, and only around 20 % of tumors are considered resectable. 
For unresectable CCA, therapeutic options are very limited and the prognosis for CCA has not 
significantly improved in recent years (1). However, many molecular alterations have recently 
been described in CCAs, some of which represent potential therapeutic targets. IDH1 and IDH2 
mutations are examples of such targets and are mutated in about 10-20 % of iCCAs.    
 
IDH1 mutations lead to the production and build-up of 2-HG, an oncometabolite that pro-
motes tumorigenesis. 2-HG has been implicated in disrupting metabolic homeostasis, causing 
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epigenetic alterations, impairing cellular differentiation and most recently in regulation of the 
tumor microenvironment. IDH1 mutation seems to be a prognostic marker of favorable out-
comes in glioma (4), but the prognostic value of this mutation in CCA is currently uncertain 
(5). 
 

2.2 Tibsovo 

 Therapeutic indication 

Tibsovo monotherapy is indicated for the treatment of adult patients with locally advanced or 
metastatic cholangiocarcinoma with a mutation in the IDH1-gene (IDH1 R132) who were pre-
viously treated by at least one prior line of systemic therapy (6).   

 Mechanism of action 
The active substance in Tibsovo, ivosidenib, is an inhibitor of the mutant IDH1 enzyme. Mutant 
IDH1 converts alpha- ketoglutarate (αKG) to 2-hydroxyglutarate (2-HG) which blocks cellular 
differentiation and promotes tumorigenesis in both hematologic and non-hematologic malig-
nancies. The mechanism of action of ivosidenib beyond its ability to reduce 2-HG levels and 
restore cellular differentiation is not fully understood (6). 

 Posology and method of administration 

The recommended dose is 500 mg ivosidenib (2 x 250 mg tablets) taken orally once daily. 
Treatment should be continued until disease progression or until treatment is no longer toler-
ated by the patient (6). 
 

2.3 Current treatment options 

 Current treatment in the Nordic countries 
Patients should both be in relatively good general condition (ECOG 0-2) and have satisfactory 
liver and kidney function to be able to tolerate systemic oncological treatment.  
Gemcitabine combination chemotherapy is the first choice for locally advanced disease, meta-
static disease or inoperable local relapse. The most common gemcitabine combination is gem-
citabine-cisplatin (Gem-Cis), and alternative combinations are Gem-Ox (oxaliplatin) and 
Gem-Cap (capecitabine). The PD-(L)1 inhibitors durvalumab and pembrolizumab were re-
cently granted marketing authorization in combination with Gem-Cis in first line treatment of 
biliary tract cancers. Checkpoint inhibition is now a part of the standard first line treatment of 
this patient population in the JNHB countries.   
 
There is no established second line treatment, and European guidelines (7) for the treatment 
of biliary tract cancers state that CCAs are enriched for actionable targets and recommend mo-
lecular analysis in patients with advanced disease suitable for systemic treatment. Such targets 
include, FGFR2, HER2, BRAF, and microsatellite instability (MSI) in addition to IDH1 muta-
tions. The implementation of next-generation sequencing to test for such targets differs be-
tween the JNHB countries. In Denmark and Norway testing is largely implemented, but in 
Sweden no treatment options for the different targets are currently reimbursed and testing is 
only done in a few patients.  
Aside from targeted treatments, patients who are treatment-motivated and in good general 
condition can receive folinic acid and fluorouracil (5-FU) in combination with either oxali-
platin (FOLFOX/FLOX) or irinotecan (FOLFIRI/FLIRI) based on what has been administered 
previously.  
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preserving structural failure time (RPSFT) method, was pre-specified. RPSFT assumes that 
Tibsovo after the switch is acting by multiplying survival time by a given factor (acceleration 
factor) relative to placebo and assumes the treatment effect is the same for all subjects regard-
less of when treatment is received (common treatment effect). The methodology is described 
further in Appendix 1 – Crossover-adjustment methodology.  
 

ABC-06 
The ABC-06 clinical trial was an open-label, randomised phase 3 trial done in 20 sites in the 
UK. Adult patients with locally advanced or metastatic biliary tract cancer (including cholan-
giocarcinoma, gallbladder or ampullary carcinoma) with documented radiological disease pro-
gression to first-line Gem-Cis chemotherapy were randomly assigned (1:1) to active symptom 
control (ASC) and FOLFOX or ASC alone. Randomization was stratified by platinum sensitiv-
ity, serum albumin concentration, and disease stage (locally advanced vs metastatic).  
The primary endpoint was overall survival.  
 
The study is completed, and the final results are reported (10).  
 
Included patients had a maximum of 1 previous line of therapy and an ECOG PS score of 0–1. 
A summary of baseline characteristics for patients included in ABC-06 is presented in Table 3. 
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Table 3 Baseline characteristics, ABC-06 

 
 
 
JNHB assessment of design and methods of clinical trials 
The treatment arms in ClarIDHy seem well balanced and JNHB clinical experts confirm that 
the patient population is representative of the relevant patient population in the JNHB coun-
tries. The median age of CCA in the JNHB countries is higher than the median age in ClarIDHy. 
However, the JNHB clinical experts describe that the relevant patient population, patients that 
can tolerate second line systemic treatment, might be younger than the CCA patient population 
as a whole. It is uncertain what the exact median age of the relevant patient population is.  
 
In ClarIDHy, 70.5% of patients in the placebo group crossed over to Tibsovo upon radiographic 
disease progression as determined by Investigator. Given that in clinical practice patients who 
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discontinue BSC/FOLFOX would not currently receive a targeted therapy upon progression, 
the use of an ITT analysis, where crossover is ignored, would likely underestimate the effect of 
Tibsovo with respect to the current treatment algorithm. JNHB agrees that a crossover-ad-
justed analysis for OS is appropriate.   
 
The RPSFT method was used to reconstruct the survival curve for patients receiving placebo, 
as if crossover had never occurred. There are several methods to adjust for crossover (11), but 
RPSFT is a suitable technique to correct for crossover in small trials, with relatively little in-
formation on covariates, and for trials where a large proportion of patients crossover. The anal-
ysis was also prespecified in the statistical analysis plan which is a strength as it minimizes 
data-driven analysis. Advantages of the RPSFT model include using the complete data set of 
patients in the trial and that ranking of the observed time-to- event data is preserved after 
adjustment. It is a limitation that the method does not use information on patient covariates, 
which may affect the probability of crossover. 
 
The main assumption behind the validity of the RPSFM is the common treatment effect as-
sumption, i.e. that the size of the treatment effect of Tibsovo is the same at randomization, and 
at the point of treatment switch from placebo to Tibsovo. Servier considers this assumption to 
hold as the median survival times of switchers (9.1 months) is similar to patients originally 
assigned to Tibsovo (10.3 months). JNHB also notes that ClarIDHy was stratified by previous 
lines of therapy and that the OS subgroup analysis shows a consistent treatment effect. Overall, 
although the assumption will never truly hold, JNHB agrees that it is likely to be approximately 
true. 
 
Re-censoring was applied only to patients in the control group. As the re-censoring involves 
data being re-censored at an earlier time point, the longer-term survival information is lost. 
This is seen in Figure 3 through a shorter KM curve and a lower number of patients at risk in 
the crossover-adjusted vs ITT placebo group.  While re-censoring is important to ensure that 
the new survival times in the placebo group are interpretable after crossover-adjustment, a 
good practice is to provide results with and without re-censoring to assess the robustness of 
the findings to the different censoring methodology. Such analyses have not been provided.  
The “treatment group” (or “ever treated”) RPSFTM approach, where the treatment effect is 
applied from randomization until death, regardless of discontinuation, was applied in Servier’s 
base case. This approach is more similar to a standard ITT analysis of randomized groups. An 
alternative would be an “on-treatment” (or “as treated”) approach of RPSFTM method where 
the treatment effect is only received while a patient is “on” treatment, and it disappears as soon 
as treatment is discontinued (12). JNHB acknowledges that the “treatment group” approach is 
more intuitive. Specifically, if OS ITT analysis (a gold standard) does not correct for treatment 
discontinuation, is it reasonable to expect RPSFTM to not account for that either. On the other 
hand, the assumption of continuous treatment effect beyond treatment discontinuation has 
not been justified and the robustness of the results to this assumption has not been demon-
strated by Servier. According to Latimer (13), the two analyses are likely to result in similar 
estimates of counterfactual survival times (i.e. survival time in the placebo group as if there 
were no switchers) because the “as treated” analysis attributes a larger treatment effect to a 
shorter time period, and the “ever treated” analysis attributes a smaller treatment effect to a 
longer timer period. Consequently, JNHB has not requested the “on-treatment” analysis.   
  
JNHB conclusion:  
The patient population is representative of the relevant Nordic patient population. JNHB 
agrees that a crossover-adjusted OS analysis is appropriate as it reflects the clinical treatment 
algorithm. The used RPSFTM is appropriate for high crossover rates and the assumption be-
hind the approach seems to approximately hold. The approach was prespecified in the proto-
col. The base case analysis with a “treatment group” approach and re-censoring is acceptable. 
However, Servier has not provided results from sensitivity analyses so the robustness of the 
main results could not be assessed. 
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3.2 Results for clinical efficacy and safety for the ClarIDHy trial Tibsovo 
vs. BSC 

 
Primary endpoint; Progression free survival (PFS, by IRC assessment) 
PFS is defined as the time from date of randomization to date of first documented disease pro-
gression, or date of death due to any cause. Progression was assessed by the independent radi-
ology center (IRC) per response evaluation criteria in solid tumours (RECIST) v1.1.  
PFS was analysed at the time of primary analysis (January 31, 2019 data cut off), at which time 
61.3% (76/124) of the patients in the Tibsovo-arm had progressed compared to 82.0% (50/61) 
of the patients in the placebo-arm.  
 
The median PFS was 2.7 months for patients in the Tibsovo-arm compared to 1.4 months for 
patients in the placebo-arm (HR, 0.37, 95% CI: 0.25 - 0.54, p < 0.0001).  
 
For the patients who crossed over from placebo to Tibsovo following progression (N= 43), the 
median PFS after crossover (by investigator assessment) was 1.6 months (95% CI: 1.4 – 3.8) 
(3). The 6-months PFS rate was 32% and the 12-months PFS rate was 22% for the Tibsovo-
arm. In comparison PFS rates in the placebo group were not estimable (NE) and as of the pri-
mary analysis data cut, no patients in the placebo group were free from progression for ≥ 6 
months. The Kaplan-Meier (KM) analysis of PFS for the Tibsovo and placebo arms in ClarIDHy 
is presented in Figure 1.  
 
 

 
Figure 1 PFS KM curve for ClarIDHy, January 31, 2019 data cut off (9). 
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The results of the subgroup analysis demonstrated a consistent treatment effect across the pre-
defined subgroups (Figure 2). 
 

 
Figure 2 Forest plot of PFS HRs for key subgroups from ClarIDHy, January 31, 2019 data cut off (9). 
 
 
Secondary endpoints 
 
Overall survival (OS) 
Based on the secondary analysis (31st May 2020 data cut-off), before adjusting for crossover, 
the median OS was 10.3 months (95% CI: 7.8 – 12.4) in the Tibsovo-arm compared with 7.5 
months (95% CI: 4.8 – 11.1) in the placebo-arm (HR 0.79, 95% CI: 0.56 – 1.12, p = 0.093). The 
12-month OS rate for Tibsovo was 43% (95% CI: 34% - 51 %), compared with 36% (95% CI: 
24% - 48%) for placebo. 
 
In the placebo-arm, 43 of the 61 patients (70.5 %) crossed over to receive open-label Tibsovo. 
After adjusting for crossover using the RPSFT method, the median OS in the placebo-arm was 
5.1 months (95% CI: 3.8 – 7.6) compared with 10.3 months in the Tibsovo-arm (HR 0.49, 95% 
CI: 0.34 – 0.70, p < 0.0001). The Kaplan-Meier (KM) analysis of OS for the Tibsovo and pla-
cebo arms before and after adjusting for crossover is presented in Figure 3. 
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Figure 3 OS KM curve for ClarIDHy, May 31, 2020 data cut off (8). 
 
 
Response rate (ORR) and duration of response (DOR)  
Based on the primary analysis (31st January 2019 data cut-off) the response rate for Tibsovo 
was 2,4 % (3 patients with partial responses (PR)) compared with 0 % in the placebo-arm. The 
duration of response (DOR) in the 3 patients with PR was 2.79, 2.73 and 11.07 months, respec-
tively (14).  
 
A best response of stable disease (SD) was achieved in 51 % of patients (63 of 124) in the Tib-
sovo-arm compared to 28 % of patients (17 of 61) in the placebo-arm before crossover. The 
median duration of SD was 6.5 months in the Tibsovo-arm, 6.4 months in patients after cross-
over to Tibsovo, and 3.0 months in the placebo-arm before crossover (3). 
 
Results for safety for Tibsovo 
The most common adverse reactions were fatigue (43%), nausea (42%), abdominal pain (35%), 
diarrhea (35%), decreased appetite (24%), ascites (23%), vomiting (23%), anemia (19%) and 
rash (15%) (6).  
 
In ClarIDHy, the incidence of treatment emergent adverse events (TEAEs) was quite similar 
in both arms (97.6% vs 96.0%). The incidence of Grade ≥3 TEAEs, however, was higher in the 
Tibsovo-arm (51.2% vs 37.3%). The most common TEAEs of grade ≥ 3 (in all patients who 
received Tibsovo vs. placebo) were ascites (9.0% vs. 6.8%), anemia (7.8% vs. 0%), blood bili-
rubin increase (6.0% vs. 1.7%), hyponatremia (4.8% vs. 10.2%), hypophosphatemia (3.6% vs. 
5.1%), hypertension (3.0% vs. 1.7%), and blood alkaline phosphatase increase (1.8% vs. 5.1%) 
 
Serious TEAEs were reported for 35.0% of patients receiving Tibsovo, compared to 23.7% of 
patients receiving placebo. The serious TEAEs were considered associated with treatment for 
2% of patients in the Tibsovo-arm and 0 % in the placebo-arm. 
 
Electrocardiogram QT prolonged, identified as an AE of special interest (AESI), is character-
ized by EMA as an important risk associated with Tibsovo treatment which can lead to life-
threatening ventricular arrhythmias, and result in sudden cardiac death. The incidence of QT 
prolongation (any grade) was higher in the Tibsovo-arm in ClarIDHy compared with the pla-
cebo arm (9.8% vs 3.4%) with 2 (1.6%) patients with grade >3 TEAE in the Tibsovo-arm. 
EMA concludes that, taking into account the recommendations implemented to minimize the 
risk of QT prolongation, the safety profile of Tibsovo is considered acceptable and manageable 
(3). 
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JNHB discussion Tibsovo vs. BSC 

Efficacy 
The ClarIDHy trial demonstrates that Tibsovo increases both median progression free- and 
overall survival in previously treated patients with IDH1-mutated advanced CCA. Treatment 
with Tibsovo led to an increase in median PFS of 1.3 months in the Tibsovo arm compared to 
the placebo arm (2.7 months for Tibsovo vs. 1.4 months for BSC). Tibsovo treatment led to a 
gain of 5.2 months (10.3 months for Tibsovo vs. 5.1 months for BSC) in median OS after ad-
justing for crossover using the RPSFT method.  
 
The results from ClarIDHy are encumbered with some uncertainty, mainly related to study 
design and endpoints. Scientific advice given by EMA suggested that a control arm consisting 
of investigator’s choice would be more clinically relevant and that such a study design would 
remove the need for crossover, making OS a possible primary endpoint. Clinical experts con-
sulted by JNHB indeed stated that the majority of patients eligible for Tibsovo treatment would 
currently be given chemotherapy. 
 
However, the clinical experts consulted by JNHB uniformly agree that the results from 
ClarIDHy are clinically relevant and highlight both the demonstrated gain in median PFS, and 
the increased proportion of patients with stable disease in the Tibsovo arm compared with 
BSC, as these patients generally progress very quickly in clinical practice. In ClarIDHy, the 
proportion of patients with stable disease was 51 % in the Tibsovo arm compared to 28 % in 
the placebo arm. The median duration of stable disease was doubled for the Tibsovo treated 
patients compared to placebo (6,5 months vs. 3 months).  
 
The JNHB clinical experts also describe that an extended period with stabilized disease will 
give a pause from chemotherapy that in turn may make the patients eligible for another round 
of chemotherapy. 
 

Safety 
Tibsovo is generally well tolerated and the JNHB clinical experts stated that many of the most 
common adverse events reported in ClarIDHy, could likely also be symptoms of the disease 
rather than side effects of the treatment. However, ECG QT prolongation has been identified 
as an important risk of Tibsovo, and restrictive recommendations have been implemented in 
the SPC (6).  
 
 
JNHB conclusion:  
The results from the ClarIDHy trial show efficacy in terms of increased median PFS and OS in 
previously treated patients with IDH1-mutated advanced CCA. Patients who received Tibsovo 
in ClarIDHy were progression free for median 1,3 months longer and lived a median of 5,2 
months longer than patients receiving placebo. Study design and choice of primary endpoint 
hamper the translation into current clinical practice, but results are considered clinically rele-
vant. Further, Tibsovo is well tolerated, but is associated with higher rate of grade≥3 adverse 
events compared to BSC and an important risk of QT prolongation that requires continuous 
monitoring.  
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3.3 Indirect comparisons of Tibsovo vs. FOLFOX 
 
There are no head-to-head trials for Tibsovo vs FOLFOX. Consequently, Servier conducted an 
indirect treatment comparison (ITC). A systematic literature review (SLR) was conducted to 
identify relevant trials for evidence synthesis (Appendix 2 – Indirect treatment comparison 
(from         Servier’s submission and responses)). The ABC-06 study was identified as the source 
of FOLFOX PFS and OS data whereas ClarIDHy was used for Tibsovo. The ABC-06 study in-
vestigated modified FOLFOX regimen as 2L chemotherapy vs. active symptom control (ASC) 
for advanced BTC. ClarIDHy included almost exclusively iCCA patients (9), while ABC-06 in-
cluded all BTC patients, of which, less than half were diagnosed with iCCA (44%) (10). To align 
ClarIDHy patient population to ABC-06, patients with 1 prior line of treatment and an ECOG 
performance status of 0-1 were selected (N=97 from 187 in the ITT population). The following 
methods for ITC have been used: 

 An anchored matching-adjusted indirect comparison (MAIC) for OS due to availabil-
ity of a common placebo/ASC arm (i.e. an anchor) in ABC-06 and ClarIDHy 

 An unanchored MAIC for PFS due to lack of published PFS-data for the ASC arm (i.e. 
lack of an anchor) in ABC-06  

 A Bucher approach for OS 

Servier chose to use MAIC derived estimates in the cost-effectiveness model (CEM). The re-
sults from Bucher analysis are used as a scenario analysis. Crossover-adjusted OS curves are 
used for the ITC. Further details on the ITC methodology are presented in Appendix 2 – Indi-
rect treatment comparison (from         Servier’s submission and responses). 
 
Results for clinical efficacy and safety for the ABC-06 trial FOLFOX vs. ASC (10) 
The results of the ABC-06 trial showed a modest effect of adding FOLFOX to ASC. Median 
overall survival increased by 0.9 months with the addition of FOLFOX, from 5.3 months in the 
ASC-arm to 6.2 months in the FOLFOX-arm (HR 0·69, 95% CI: 0·50 – 0·97, p=0·031). The 
Kaplan-Meier (KM) analysis of OS for the FOLFOX and ASC arms in ABC-06 is presented in 
Figure 4. 
 

 
Figure 4 OS KM curve from the ABC-06 trial (10). 
 
 The overall survival rate increased with the addition of FOLFOX from 35·5 % (95 % CI: 25·2 – 
46·0) at 6 months and 11·4 % (95 % CI: 5·6 – 19·5) at 12 months in the ASC-arm to 50·6 % (95 
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% CI: 39·3 – 60·9) at 6 months and 25·9 % (95 % CI: 17·0 – 35·8) at 12 months in the FOLFOX-
arm. 
 
Grade 3–5 adverse events were reported in 52% of patients in the ASC-arm compared to 69% 
patients in the FOLFOX-arm, including three chemotherapy-related deaths (one each due to 
infection, acute kidney injury, and febrile neutropenia). 
 
Results for clinical efficacy of ivosidenib vs. FOLFOX from the ITC 
The key ITC results are presented in Table 4. The effective sample size (ESS) for the OS analysis 
was 29 for placebo and 56 for Tibsovo which was a small decrease from the N=97 in the selected 
subset of ClarIDHy but a considerable reduction from 61 for placebo and 126 for Tibsovo in the 
ITT analysis. The ESS for the PFS analysis was 54 for Tibsovo. Both Tibsovo and FOLFOX had 
a significant effect vs placebo/ASC on OS in an unadjusted analysis. An ITC via Bucher ap-
proach resulted in a hazard ratio (HR) of 0.58 (95 % CI: 0.31 – 1.09) for Tibsovo vs FOLFOX. 
After adjusting for age, sex, extent of disease at baseline, and ECOG status, the HR increased 
to 0.62 (95 % CI: 0.33 – 1.18). The HR for PFS was 0.97 (95 % CI: 0.57 – 1.66) after adjusting 
for the same factors. 
 
Table 4 ITC results before (Bucher method) and after MAIC adjustment. A subgroup of patients with 1 prior 
line of treatment and an ECOG performance status of 0-1 was selected from ClarIDHy. Crossover-adjusted 
placebo curves were used for ClarIDHy. 

 
 
 
JNHB assessment 
Studies included in the MAIC were identified through a Systematic Literature Review (SLR) 
conducted by Servier on January 30, 2024, according to the PRISMA guidelines.  
 
Due to the lack of a randomized control trial between Tibsovo and FOLFOX, Servier has con-
ducted an ITC via MAIC (base case analysis) or Bucher method (a scenario analysis for OS 
only). An anchored MAIC based on relative effects was conducted for OS due to availability of 
a common control arm, whereas an unanchored MAIC based on absolute effects from the Tib-
sovo arm and the FOLFOX arm was conducted for PFS due to the lack of a common anchor. In 
theory, an anchored MAIC will produce an unbiased estimate only if effect modifying factors 
were collected in individual studies and are used in the analysis. Prognostic factors should be 
cancelled out by using a relative treatment effect vs a common comparator in each individual 
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study. Therefore, prognostic factors should be excluded from an anchored MAIC. Inclusion of 
prognostic factors may lead to overfitting, and unnecessary decrease the effective sample size 
(ESS). An unanchored MAIC, on the other hand, requires the inclusion of all prognostic factors 
and effect modifiers. MAIC does not adjust for differences in study design or follow-up time.   
 
Comparison of included studies 
ClarIDHy was used as a source of data for Tibsovo whereas ABC-06 was used as a source of 
data for FOLFOX. 
 
ClarIDHy was a multicenter, international, randomized, double-blind, placebo-controlled 
phase 3 study to evaluate Tibsovo in patients with unresectable, locally advanced or metastatic 
CCA and an IDH1 mutation previously treated with a gemcitabine or 5-fluorouracil (5-FU) 
containing regimen. PFS per independent radiology center (IRC) was used for the primary 
endpoint supported by OS (key secondary endpoint). PFS was censored due to the start of sub-
sequent anticancer therapy, due to a gap since the previous disease assessment, crossover or 
after local PD at the time of last adequate IRC assessment. Radiographic assessments (CT or 
MRI) were conducted at screening, every 6 weeks for the first 8 assessments (i.e. through week 
48), and every 8 weeks thereafter (±5 days). A central review of collected images and response 
assessment per RECIST v1.1 was conducted by the IRC. Patients in the placebo group were 
allowed to cross upon radiological progression. Median follow-up duration was 8.6 months 
(95% CI: 7.4 – 10.6) for the Tibsovo arm and 9.1 months (95% CI: 5.2 – 11.4) for the placebo 
arm at the 2020 data cut-off.  The study ran between 2017 and 2021. 
 
The ABC-06 clinical trial was a phase 3, open-label, randomized trial done in 20 sites with 
expertise in managing biliary tract cancer across the UK. Included patients had documented 
radiological disease progression to first-line cisplatin and gemcitabine chemotherapy and an 
ECOG status of 0–1. The primary endpoint was overall survival, assessed in the intention-to-
treat population. Patients in the ASC plus FOLFOX group underwent radiological tumor eval-
uation by CT (and optional MRI if clinically indicated) 12 weeks after the start of chemother-
apy, at the end of chemotherapy, and every 3 months thereafter until documentation of disease 
progression. All radiological evaluations were investigator assessed, with no central review. 
Upon disease progression patients on ASC were allowed treatment with experimental thera-
pies in the context of phase 1 clinical trials. The study ran between 2014 and 2019. The median 
follow-up was 21·7 months (IQR 17·2–30·8). 
 
The limitation of the ABC-06 study is that it was conducted in one country, whereas ClarIDHy 
is an international study and hence the placebo/ASC arm might be more generalizable. In ad-
dition, the ABC-06 study is older and routine molecular profiling was not available for partic-
ipating patients hence the IDH1 mutation status is unknown. Lastly, the open-label design of 
ABC-06 might have introduced performance, attrition, or assessment bias. The authors write 
that they cannot exclude that ASC in the chemotherapy group was more meticulous than in the 
ASC alone group. Furthermore, radiological tumor evaluation was much more frequent in 
ClarIDHy. In addition, the PFS censoring rules in ClarIDHy are quite conservative and have 
not been published in the ABC-06 protocol precluding the proper comparison. Lastly, there 
was a major difference in follow-up time but given the maturity of KM data this is unlikely to 
bias the results.  
  
Overall, there are major differences in ClarIDHy and ABC-06 study designs, especially in terms 
of PFS definition (investigator assessment vs central review, likely different censoring rules), 
frequency of radiographic assessments and the open-label assessment in ABC-06.   
 
Selection of variables for weighting 
Comparisons to ABC-06 were conducted on the subset of the ClarIDHy patient population with 
an ECOG of 0 or 1, and 1 previous line of treatment (sample size =97), to better match the 
eligibility criteria of ABC-06. 
 



   
 

15 
 

Individual patients in ClarIDHy were weighted (i.e. their impact on the group was upgraded or 
downgraded) in order to match aggregated ABC-06 patient characteristics in terms of the four 
variables, 1) age, 2) gender, 3) ECOG and 4) disease stage. The same variables were selected 
for anchored (OS) and unanchored (PFS) analyses. Servier selected variables for weighting 
based on availability of patient characteristics across both studies, their statistical significance 
when used in a regression model, as well as factors included in the MAIC in a previous assess-
ment of pemigatinib to NICE (15). CCA subtype was included in a scenario analysis but led to 
a large decrease in a sample size.  
 
The clinical experts contacted by JNHB agree that ECOG status, previous treatment and dis-
ease status are the most important prognostic factors, but age and gender might have a smaller 
prognostic value. However, the list is not exhaustive as other factors such as underlying pre-
disposing causes (such as primary sclerosing cholangitis, or any type of liver cirrhosis) and 
comorbidities, CA19.9 levels, cholestasis, and response to previous therapy were also men-
tioned as being prognostic. There is limited and conflicting data on whether IDH1 mutational 
status has prognostic value, the same is true for CCA subtypes. 
 
Overall, the four variables (age, gender, ECOG and disease stage) can be agreed to have a prog-
nostic value and should be included in the unanchored MAIC. However, no justification has 
been provided for whether these can also be considered effect modifiers and therefore included 
in an anchored MAIC. A subgroup analysis of OS shows that albumin levels could be an effect 
modifier for FOLFOX (10) whereas ECOG could be an effect modifier for Tibsovo (16).  
 
Comparison of patient characteristics between ClarIDHy (subset intended for the ITC) and 
ABC-06 
Prior to MAIC adjustment, the largest difference was in CCA subtypes, i.e. 90% in ClarIDHy 
had iCCA compared to 44% in ABC-06, and 3% vs 28%, respectively, had eCCA. There was no 
data on IDH1 mutation in the ABC-06 trial but a large difference between the trials can be 
expected since the ClarIDHy study population is selected based on IDH1 mutation. In addition, 
the subset of the ClarIDHy patient population intended for the ITC for OS differed slightly 
compared to ABC-06 in terms of age (8% difference in % of those of ≥65), gender (15 % differ-
ence in % male), ECOG (6 % difference in % with status 0) or extent of disease (10% difference 
in % metastatic). These differences consistently disadvantaged the ABC-06 population com-
pared to ClarIDHy in terms of prognosis.  
 
After weighting, patient characteristics were balanced in terms of age, gender, ECOG and ex-
tend of disease. An additional analysis that included CCA subtype as a variable for weighting 
drastically decreased the effective sample size and was thus disregarded in this assessment. 
The differences in CCA subtypes therefore remained. Similar differences were present between 
the Tibsovo arm (from the ClarIDHy subset intended for the ITC for PFS) and FOLFOX arm.  
 
In terms of age, gender, ECOG and extend of disease the MAIC adjustment removed some bias 
that favored Tibsovo. On the other hand, there remained a large difference in the proportions 
of CCA subtype and IDH1 mutation. However, the prognostic/effect modifying properties of 
these variable are unclear. Collection of patient characteristics in ClarIDHy seems limited com-
pared to ABC-06. Therefore, it is unclear how adjusting for 4 characteristics affected the un-
measured characteristics.  
  
Proportional hazard assumption 
The resulting HR of 0.62 between Tibsovo and FOLFOX for OS is based on the anchored MAIC 
comparison of the relative effect of Tibsovo vs placebo (HR = 0.43) and the relative effect of 
FOLFOX vs ASC (HR=0.69). As the OS KM curve for FOLFOX is extrapolated through the 
application of a constant treatment effect relative to Tibsovo, the HR is assumed constant over 
time and independent on the follow-up time. Therefore, the validity of the HR relies on a pro-
portional hazard (PH) assumption. The PH assumption for Tibsovo vs placebo (for OS) was 
examined via a log cumulative hazard plot that showed a constant treatment effect over time. 
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on the other hand works by reducing 2-HG, an oncometabolite that has a strong effect on tu-
mor progression through numerous pathways and the effect of Tibsovo seems to be primarily 
driven by its ability to stabilize the disease, which affects both PFS and OS. It could also be a 
result of methodological differences between ClarIDHy and ABC-06 that potentially favor 
FOLFOX (i.e. open-label design, less frequent PFS evaluations).  
 
Lastly, the relative effect is measured in a subset of ClarIDHy patients who had 1 prior line of 
treatment and an ECOG performance status of 0-1. This restriction excluded 50% of the ITT 
population threatening the generalizability of the results. However, as patient characteristics 
are similar between the ITT population and the subset population pre- and post-MAIC adjust-
ment, the relative effect is considered representative to the ITT population. There were only a 
few patients excluded due to having ECOG status 2, and the number of previous treatment 
lines does not seem to be an effect modifier (as concluded form a subgroup analysis for OS). 
 
Safety 
The most important safety events with FOLFOX are infections, anaemia, bleeding, nausea, 
vomiting, diarrhoea and sensory disturbances. Studies on second-line FOLFOX chemotherapy 
for patients with advanced BTC show that the most common severe (grade 3+) adverse events 
are neutropenia and fatigue (10, 17, 18). The treatment extends over 3 days, and one cycle ex-
tends over 14 days. This means that treatment is given every 2 weeks. At day 1 in each cycle the 
patient is in the hospital, where the treatment is administered through a port under the skin 
for 3 hours. After 3 hours, a pump with fluorouracil is mounted and the patient is carrying the 
pump for the next 46 hours. The port and the pump are of discomfort for the patient both when 
the port is placed and during the 46 hours the patient must wear the pump and sleep with it. 
JNHB clinical experts believe that Tibsovo will be equally or better tolerated than the chemo-
therapy regimens that are currently administered to patients.  
 
 
JNHB conclusion: 
The relative effect of Tibsovo vs. FOLFOX is highly uncertain. The lack of a head-to-head 
study between Tibsovo and FOLFOX is a major limitation. Overall, the results of the indirect 
treatment comparison are very uncertain and although favouring Tibsovo the results are not 
statistically significant. The indirect comparison is based on the ClarIDHy and ABC-06 stud-
ies that differ in design that may bias the results. Some of the differences could not be ad-
justed for in the analysis. As the collection of patient characteristics was limited in ClarIDHy, 
bias resulting from not including the remaining variables in the adjustment could not be as-
sessed. Lastly, the PH assumption may not hold for the OS comparison. Consequently, the 
presented HR for OS is highly uncertain. Clinical experts consider the safety profile of Tib-
sovo favorable compared to currently administered chemotherapy regimens  
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4 Cost-effectiveness methods  
 
The following chapter is based on the dossier submitted by Servier. All assumptions described 
are based on the application if not otherwise stated. The conclusion boxes after each section 
give a short assessment of the choices related to key parameter inputs, methods used, simpli-
fications and scientific judgements made by Servier. The results of the JNHB analyses are pre-
sented in section 5.2. 

4.1 Company model description   
Servier has submitted a cost-effectiveness analysis using a partitioned survival model, in which 
patients who have been treated with Tibsovo are compared with patients who have received 
best supportive care (BSC) or FOLFOX. The model has five health states: progression-free on-
treatment (PFS-ON), progression-free off-treatment (PFS-OFF), progressed disease on-treat-
ment (PD-ON), progressed disease off-treatment (PD-OFF) and death. 
 
All patients start in the PFS-ON health state where they receive either Tibsovo or a comparator 
treatment. Over time, patients can either remain progression-free (and on-treatment), or tran-
sition into the PFS-OFF state or the PD-ON state.1 From these two states, patients can transi-
tion into the PD-OFF state. Patients can transition to the absorbing death state from any of the 
other four states. All patients, whether ‘on’ or ‘off’ treatment, receive active symptom control 
throughout the time horizon. 
 
Baseline characteristics of the patient group entering the model are aligned with the population 
of ClarIDHy. Patients are assumed to be 61 years old at model entry. Costs and effects are dis-
counted at an annual rate of three percent, which is the rate used in the Swedish base case. The 
time horizon of the model is a lifetime horizon, represented as a maximum of 40 years given 
the baseline age of the population. The model uses a cycle length of one week. Half-cycle cor-
rections were not conducted.  
 

 
Figure 6 Servier’s health economic model 
 
JNHB conclusion: JNHB concludes that the model structure is suitable to evaluate the de-
cision problem. According to some of JNHB’s consulted clinical experts, patients eligible for 
treatment with Tibsovo could be somewhat older than 61 years. Adjusting the mean age at 

 
1 The PD-ON state only exists in the Tibsovo versus BSC comparison. When Tibsovo is compared with FOLFOX, all patients are 
assumed to discontinue treatment upon progression (see section 4.3.2).  
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model entry has a small impact on the cost-effectiveness results. This is illustrated in a sensi-
tivity analysis.  

4.2 Effectiveness outcomes 
For the comparison of Tibsovo versus BSC, the survival curves informing the model states were 
based on time-to-event data, expressed in Kaplan-Meier (KM) curves, as derived from 
ClarIDHy (May 2020 data cut for OS and January 2019 data cut for PFS).  
 
For the comparison of Tibsovo versus FOLFOX, there is no head-to-head clinical trial to inform 
the efficacy and clinical data between the two treatments. Therefore, Servier has conducted a 
matching adjusted indirect comparison (MAIC) between ClarIDHy and ABC-06 (data cut April 
2020). An anchored MAIC was performed for OS and an unanchored MAIC was performed for 
PFS (see section 3.2). 

 Clinical effectiveness  
In order to evaluate the clinical outcomes over a longer time horizon than that observed in the 
trials, parametric model fittings to data for OS and PFS were conducted. Six parametric distri-
butions were considered: exponential, Weibull, Gompertz, log-normal, log-logistic and gener-
alized gamma.  
 
Tibsovo versus BSC 
The survival analysis was conducted using KM curves for Tibsovo and RPSFT-adjusted BSC 
from ClarIDHy (see section 3.1). To assess the suitability of each model fit, the AIC and BIC of 
the parametric models as well as cumulative log-hazard plots in ClarIDHy were examined (see 
Appendix 3 – parametric fits, AIC/BIC and log-cumulative hazard plots). Based on these, a 
jointly fitted log-normal curve was chosen as Servier’s base case parametric fitting for the OS 
and PFS comparison between Tibsovo and BSC. 
 

 
Figure 7 KM estimates from ClarIDHy and extrapolation of PFS in Servier’s base case (versus BSC); jointly 
fitted log-normal curves 
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Figure 8 KM estimates from ClarIDHy and extrapolation of OS in Servier’s base case (versus BSC); jointly 
fitted log-normal curves 
 
Tibsovo versus FOLFOX 
Progression-free survival 
Data from ClarIDHy regarding PFS were weighted to produce a KM curve for Tibsovo. For 
FOLFOX, the digitized KM curve for ASC+FOLFOX from ABC-06 was used. Parametric fittings 
were assessed based on goodness of fit using the AIC, BIC, visual inspection and the clinical 
plausibility of the extrapolations (see Appendix 3 – parametric fits, AIC/BIC and log-cumula-
tive hazard plots). The independent log-normal distribution was chosen as Servier’s base case 
parametric fitting for the PFS comparison between Tibsovo and FOLFOX. 
 
Overall survival 
Data from ClarIDHy regarding OS were also weighted to produce a KM curve for Tibsovo. 
Based on visual inspection, a jointly fitted Weibull curve was chosen as Servier’s base case par-
ametric fitting. For OS, Servier concluded that the proportional hazards assumption was sat-
isfied and therefore the relative treatment effect of Tibsovo compared to FOLFOX was 
presented in the form of a constant hazard ratio (HR). The HR utilizes both the HR of Tibsovo 
versus RPSFT-adjusted BSC and the published HR comparing FOLFOX + ASC versus ASC (see 
section 0). The constant HR for Tibsovo vs FOLFOX is equal to 0.62 (95% CI: 0.327 – 1.183).  
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ABC-06 are mature. Moreover, Servier’s modelling technique (proportional hazard assump-
tion) results in a poor fit of the extrapolation to the KM data from ABC-06. However, this as-
sumption could be considered conservative, as extrapolation with a better fit to the KM data 
would result in a larger number of gained life years for Tibsovo versus FOLFOX.  
 
In the comparison of Tibsovo versus FOLFOX, Servier assumes a four-year survival rate of 
three percent for Tibsovo. Meanwhile, in the comparison of Tibsovo versus BSC, Servier as-
sumes a four-year survival rate of eight percent. After seven years, some patients are still ex-
pected to be alive. The JNHB clinical experts estimate that a small share of patients treated 
with Tibsovo could still be alive four years after starting second line treatment. It is, however, 
difficult to predict whether the survival rate would be as high as eight percent. 
 
There is a difference in undiscounted life years for the Tibsovo arm, depending on the compar-
ator (1.57 versus 1.36 for BSC and FOLFOX, respectively). This can partly be explained by the 
difference in populations for Tibsovo: ITT versus MAIC-weighted. However, it is also due to 
Servier’s choice of parametric distributions. The log-normal distribution, used to model OS for 
Tibsovo versus BSC, generates a decreasing hazard rate over time which creates a flatter sur-
vival curve with a longer tail. The Weibull distribution used to model OS for Tibsovo versus 
FOLFOX, generates an increasing hazard rate over time which creates a steeper survival curve 
with a shorter tail.  
 
Based on available study data from ClarIDHy as well as statements from JNHB’s clinical ex-
perts, JNHB considers Servier's estimation of long-term OS in patients receiving Tibsovo, com-
pared to BSC, to be uncertain and possibly overestimated. For the comparison of Tibsovo 
versus BSC, JNHB finds it more appropriate to use a Weibull distribution. The four-year sur-
vival rate for Tibsovo is three percent, which corresponds to the survival rate in the Tibsovo 
arm when compared to FOLFOX (see Figure 11 and Table 5 below). 
 

 
Figure 11 KM estimates from ClarIDHy and extrapolation of OS in JNHB base case (versus BSC); jointly 
fitted Weibull curves 
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treatment after having experienced radiographic disease progression, provided the investiga-
tor deemed there was clinical benefit. These patients enter the PD-ON state in the model, 
meaning the TTD curve is allowed to cross the PFS curve. 
 

 
Figure 12 KM from ClarIDHy and extrapolation of TTD for Tibsovo (vs BSC) in Servier’s base case 
 
Treatment duration, Tibsovo vs FOLFOX 
Servier does not have access to TTD data from ABC-06 and has not provided MAIC-weighted 
TTD data from ClarIDHy. When Tibsovo is compared with FOLFOX, all patients are assumed 
to discontinue treatment upon disease progression. Hence, the modelled TTD curve corre-
sponds to the PFS curve (see section 4.2.1). 
 
Maximum treatment duration for patients treated with FOLFOX is 24 weeks. This assumption 
is based on ABC-06. 
 
JNHB discussion  
Tibsovo comes in a pack size of 60 tablets which lasts for 30 days of treatment. It is therefore 
not reasonable to assume that patients who discontinue treatment in the middle of a 28-day 
treatment cycle do not incur the whole 28-day treatment cycle cost. In the JNHB base case, the 
costs for wastage of drugs are included. This means that all patients incur the 28-day treatment 
cycle costs, even if they discontinue treatment in the middle of the 28-day treatment cycle. 
 
The JNHB clinical experts confirms that it is reasonable to assume a maximum treatment du-
ration of 24 weeks for patients treated with FOLFOX, mainly due to neurotoxicity. 
 
According to the JNHB clinical experts, it is unlikely that patients will continue treatment with 
Tibsovo post-progression. However, post-progression treatment could have an impact on OS 
KM estimates from ClarIDHy. When Tibsovo is compared to BSC, it is therefore appropriate 
to model treatment duration by fitting a parametric distribution to TTD data from ClarIDHy. 
The generalized gamma distribution used by Servier shows a good statistical fit to the KM es-
timates.  
 
JNHB conclusion: In the JNHB base case, the costs for wastage of drugs are included. This 
means that all patients incur the 28-day treatment cycle costs, even if they discontinue treat-
ment in the middle of the 28-day treatment cycle. 
 
In the JNHB base case, treatment duration for patients treated with Tibsovo (versus BSC) is 
modelled using the generalized gamma distribution fitted to TTD data from ClarIDHy. When 
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One-off end of life costs were incurred at the time patients enter the death health state in the 
model. The costs were assumed as a 10-day cost of 9,910 SEK (total 99,170 SEK), according to 
the cost for one hospitalization day in palliative care, sourced from Södra sjukvårdsregionen 
(2023) (25).  

 Indirect costs 

No indirect costs are included in the model.  
 
JNHB discussion  
Monitoring and disease management costs    
After consulting clinical experts, JNHB concludes that Servier may have underestimated the 
annual number of oncologist visits and blood tests patients undergo. Given the short survival 
of patients treated with Tibsovo and the comparators, adjusting the number of healthcare visits 
has a small impact on the outcome. This is illustrated in a sensitivity analysis. In the JNHB 
base case, Servier’s estimate of monitoring and disease management costs is used. 
 
Subsequent treatment costs 
In ClarIDHy, no third line treatment except for ASC was available. According to the JNHB 
clinical experts, patients previously treated with Tibsovo can receive third line treatment with 
chemotherapy.  
 
It is uncertain how many patients will receive third line treatment. In addition, the progres-
sion rate for third line patients is high, meaning treatment duration is short and the cost of 
chemotherapy is low. Subsequent treatment costs are likely to have a minor impact on the 
cost-effectiveness results are therefore not included in the JNHB base case.    
 
Cost for genetic testing    
According to Danish and Norwegian clinical experts, genetic testing for detecting IDH1 muta-
tion is part of the routine monitoring and disease management in Denmark and Norway. Ac-
cording to the Swedish clinical expert, genetic testing for detecting IDH1 mutation is not part 
of the routine monitoring and disease management in Sweden. The unit cost of the genetic 
testing is 4,228 SEK4 (29). The incidence of IDH1 mutation has been estimated to be between 
nine and 18 percent (30). This means that the genetic testing cost assumed in the JNHB base 
case is 23,489 SEK.5 
 
JNHB conclusion: JNHB assumes a chemotherapy administration cost of 8,599 SEK6 for 
each intravenous infusion, sourced from Södra sjukvårdsregionen (2024).  
 
Frequencies of monitoring and disease management estimated by Servier are used by JNHB 
even though they may be somewhat underestimated.  Subsequent treatment costs are excluded 
as suggested by Servier. 
 
In the JNHB base case, a cost for genetic testing is included in the Tibsovo arm. The prevalence 
of IDH1 is assumed to be 18 percent but is also varied in a sensitivity analysis. JNHB also pre-
sents a sensitivity analysis where the cost of genetic testing is not included in the Tibsovo arm. 
 

 
4 Code ”203 QPCR, IDH1_2” 
5 4 228 SEK/18% 
6 Code ”DT016” 
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Appendix 1 – Crossover-adjustment methodology 

 
Crossover adjustment 
Patients on placebo were allowed to cross over to the active treatment arm and receive Tibsovo (AG-
120) after radiographic documented disease progression (as assessed by the Investigator and after con-
sultation with the Sponsor Medical Monitor). Overall, 43/61 (70.5%) placebo patients received Tibsovo. 
The primary OS analysis was based on ITT set and included all OS data, including data after crossover. 
However, to adjust for the crossover effect from placebo to AG-120 on OS, an advanced modeling 
method such as rank preserving structural failure time (RPSFT) method, was pre-specified. RPSFT as-
sumes that Tibsovo after the switch is acting by multiplying survival time by a given factor (acceleration 
factor) relative to placebo and assumes the treatment effect is the same for all subjects regardless of 
when treatment is received (common treatment effect).  
 
From company’s submission 
 
The RPSFT model and assumptions (from ClarIDHy statistical analysis plan) 
RPSFT assumes that the AG-120 after the switch is acting by multiplying survival time by a 
given factor (acceleration factor) relative to placebo, and assumes the treatment effect is the 
same for all subjects regardless of when treatment is received (common treatment effect). 
Specifically, let 𝑈𝑖 denote the latent survival time if subject 𝑖 were assigned to the placebo arm, 
adhere to it and discontinue only after the event (also called counter-factual event time), 𝑈𝑖 = 
𝑇𝑖 𝑜𝑓𝑓 + 𝑇𝑖𝑜𝑛 exp(𝜓0) 
where 𝑇𝑖𝑜𝑓𝑓 is the time that subject 𝑖 is off treatment, and 𝑇𝑖 𝑜𝑛 is the time that subject 𝑖 is on 
treatment; exp(𝜓0) is the acceleration factor which denotes the amount by which a subject′s 
survival time is ‘increased’ by the active treatment. A positive (negative) 𝜓0 value corresponds 
to a harmful (beneficial) treatment effect. Specifically, for 

 AG-120 subjects at randomization: 𝑈𝑖 (𝜓0) = 𝑇𝑖𝑎𝑔120 exp(𝜓0); 
 placebo subjects who crossed over to AG-120: 𝑈𝑖 (𝜓0) = 𝑇𝑖𝑝𝑏𝑜 + 𝑇𝑖𝑎𝑔120exp(𝜓0); 
 placebo subjects without crossover: 𝑈𝑖 (𝜓0) = 𝑇𝑖𝑝𝑏𝑜. 

In order to estimate 𝜓0, we assume that 𝑈𝑖 is independent of randomized treatment assignment 
and can be viewed as baseline characteristics. Thus, if we conduct a hypothesis test (such as 
logrank test) for the treatment difference on 𝑈𝑖 (𝜓0), we shall obtain a p-value close to 1 with 
a sufficiently large sample size. RPSFT works by reconstructing the survival time of subjects, 
as if they have never received active treatment. A grid search within a reasonable range will 
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then be performed in order to find the estimated 𝜓0 with the largest p-value. The corresponding 
point estimate of HR between the two arms will be reported, with the 95% CI generated from 
bootstrapping method. 
 
Re-censoring 
Administrative censoring refers to the censoring where the event is not observed by the time of 
data cutoff. Unfortunately, its time scale cannot be adjusted in the same way as event, as potential 
bias could be introduced because censoring would be dependent on time spent on treatment and 
thus treatment arm (informative censoring). To overcome this problem, the counter-factual 
event times are re-censored by the minimum 𝑈𝑖 that could have been observed for individuals 
(with and without events) across their possible treatment changes. 
Let 𝐶𝑖 be the potential censoring time for a subject 𝑖. The subject is then re-censored at the 
minimum possible censoring time: 
𝐷𝑖∗(𝜓0) = min(𝐶𝑖 , 𝐶𝑖 exp(𝜓𝑜 )). 
If 𝐷𝑖∗ < 𝑈𝑖 , then 𝑈𝑖 is replaced by 𝐷𝑖∗ and the subject is censored. For treatment arm where 
switching didn’t occur, re-censoring is not applied. 
 
From company’s response to the list of questions 
 
Justification for the common treatment effect assumption 
The RPSFT method relies on the “common/constant treatment effect” assumption, which implies that 
patients who are originally randomized to the intervention group will experience the same treatment 
effect as patients who switch treatment. In cases where treatment switching occurs after disease pro-
gression (as in this case) it may not be credible to assume that switchers – who now have more advanced 
disease – receive the same benefit from treatment as those in the experimental group who received the 
treatment from randomization. 
However, the “common treatment effect” assumption cannot be formally tested quantitatively (31) so it 
is generally recommended that clinical opinion is sought regarding its plausibility. In the IQVIA analy-
sis, the assumption was considered to hold, by comparing median survival times of switchers against 
patients originally assigned to ivosidenib. These were found similar, as shown in table below, thus there 
were not strong indications of violation of the common treatment effect assumption. 
 
Table 16 Median OS for IVO and placebo switchers 

 
 
The grid range searched 
A grid search from -5 to 5 by 0.00001 was performed, in which the range was wide enough to allow for 
the possibility of extreme values and the grid was small enough to avoid potential local optimal solu-
tions. 
 
The estimated treatment effect parameter (with 95% CI), and g-estimation output 
The plot shows distribution of the log-rank statistic (blue line) and the corresponding p-value (red line). 
A grid search within a range of (-5, 5) was performed to find the optimal point estimate Ψ with the 
largest p-value. In the plot, it shows the range of (-2, 1), the optimal point estimate Ψ is -0.63598. 
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Counterfactual survival times between randomized groups 
The RPSFT method works by reconstructing the survival time of subjects as if they never received active 
treatment. Therefore, when calculating the counterfactual times, using the estimated acceleration factor, 
median survival times should be relatively similar. In the company’s analysis the survival times were 
estimated post-adjustment as presented in table below: 
 
Table 17 Survival times post-adjustment 

 
 
The limitations of the RPSFTM and the impact on the study’s conclusions  
The primary limitations of the RPSFTM involve the “common treatment effect” assumption 
and the randomization assumption. The latter should be reasonable in the context of an RCT. 
The former, is more problematic. If patients who switch on to the experimental treatment part 
way through the trial receive a different treatment effect compared to patients originally ran-
domized to the experimental group, the RPSFTM estimate of the treatment effect received by 
patients in the experimental group will be biased. Therefore, the “common treatment effect” 
assumption may in some instances not be clinically plausible, as treatment switching is often 
permitted after disease progression, at which time the capacity for a patient to benefit may be 
different compared to pre-progression [5].  
 
The use of RPSFTM is also problematic if the comparator treatment used in the RCT is ac-
tive, i.e. it prolongs survival. The counterfactual survival model requires that patients are ei-
ther “on” or “off” at any one time. If patients in the control group receive an active treatment 
followed by supportive care, then the “off” treatment category represents more than one type 
of treatment, and the counterfactual survival model is not appropriate unless additional causal 
parameters are added to the model. The “on-treatment” approach of RPSFTM method tries to 
handle this by assuming that the treatment effect is only received while a patient is “on” treat-
ment, and it disappears as soon as treatment is discontinued. The “treatment group” approach, 
that was used in this case, ignores treatment discontinuation times and estimates the effect as-
sociated with being randomized to the experimental group, rather than the effect received 
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while taking the experimental treatment. This approach is more similar to a standard ITT 
analysis of randomized groups [5].  
 
As stated above, re-censoring involves data being re-censored at an earlier time-point and is 
therefore associated with a loss of longer-term survival information. It also may lead to biased 
estimates of the “average” treatment effect in circumstances where proportional treatment effect 
assumptions do not hold, because longer term data on the effect of treatment may be lost. 
 
 
 
 
 
 
 
 
 

Appendix 2 – Indirect treatment comparison (from         
Servier’s submission and responses) 

 
 
Systematic literature search 
An SLR was conducted on January 30, 2024, to identify relevant clinical studies for evidence 
synthesis of efficacy and safety outcomes. The SLR was conducted in accordance with the gen-
eral recommendations of the Cochrane Handbook for Systematic Reviews of Interventions 
(158), the general principles of the CRD (University of York) guidance (159) for undertaking 
reviews in health care, PRISMA guidelines (160) and the methods for systematic reviews as 
specified by NICE (161).  
A total of 6,023 references were identified from electronic databases searches (MEDLINE®: 
1,212; Embase®: 3,860; CENTRAL®: 951). After removing duplicates, assessment for inclu-
sion according to study eligibility criteria and identifying studies via hand searches 142 studies 
were identified. Following screening of the 142 included studies against the ITC eligibility cri-
teria, 12 unique studies in total (including ClarIDHy) were included in the ITC feasibility as-
sessment. 

The target population was based on the population used in the clinical SLR, i.e., adults with 
unresectable, advanced or metastatic CCA. This population was selected in order to match as 
much as possible the population of the ClarIDHy study, which included subjects with histolog-
ically confirmed, advanced, mIDH1 CCA who had progressed on previous therapy and had up 
to two previous treatment regimens for advanced disease. A wider scope was selected for the 
SLR (i.e., not limiting to IDH1 patients) due to the absence of data in the population of interest 
given the well-established lack of therapies targeting IDH1 other than Tibsovo®. 

The outcomes considered for this ITC analysis were PFS, OS, ORR, CR, SAEs and discontinu-
ation due to adverse events (AEs).  

Seven of the twelve studies were excluded due to varying definitions of the key outcomes (PFS) 
(Zhang 2021 (32), Larsen 2018 (33), Belkouz 2020 (34), Lin 2020 (35), Feng 2020 (36), 
Mizrahi 2018 (37) and Ueno 2021 (38)). Furthermore, given that REACHIN (39) did not report 
OS and therefore no comparative OS estimates could be derived for inclusion in the economic 
model, this study was excluded from the ITC. Lastly, based on the NCCN guidelines (40) and 
the feedback received from key opinion leaders that fluorouracil + leukovarin is not widely 
used in clinical practice Choi 2021 (41) was also excluded from the ITC. The two remaining 
studies (NIFTY (42) and ABC-06 (43)) were deemed eligible for inclusion in the ITC analysis 
in addition to ClarIDHy.  
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Matching adjusted-indirect comparison  
MAIC is a non-parametric likelihood reweighting method of comparing treatment effects, 
while minimizing bias that results from prognostic or effect-modifying baseline characteristics 
that are imbalanced across study populations. MAICs can take the form of ‘anchored’ or ‘unan-
chored’ indirect comparisons depending on whether a common treatment comparator arm is 
used or not. Anchored MAICs can be used where the evidence is connected by a common com-
parator (e.g., study AB vs study AC, where common treatment A acts as the common compar-
ator. Anchored approaches are preferred because they respect randomization within studies. 
Both anchored and unanchored MAICs were conducted in this instance. 
 
Selection of variables for weighting 
Effect modifiers and prognostic variables to be adjusted for in the MAIC were determined by a 
combination of factors: 

 The characteristics adjusted for in the previous, relevant MAIC conducted in the 
NICE submission of pemigatinib for CCA were examined in order to inform the selec-
tion for the current MAICs. 

 Selection was also determined through statistical testing of the ClarIDHy individual 
patient data (IPD), by adding them as predictors in a logistic regression model for the 
binary ORR outcome, or a Cox proportional hazards model for the OS and PFS out-
comes and testing their statistical significance. The full list of variables is presented in 
Table 18, below. 

 
Table 18 Variables considered for adjustment in the MAIC analyses. 
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Comparisons to ABC-06 were conducted on the subset of the ClarIDHy patient population that 
an ECOG of 0 or 1, and 1 previous LoT, to better match the eligibility criteria of the comparator 
study. In the unanchored MAIC of PFS and ORR, as well as the anchored MAIC of OS compar-
ing ClarIDHy to ABC-06, age, sex, extent of disease at baseline, and ECOG status were adjusted 
for in the base case analyses. LoT did not need to be adjusted as it was fully similar due to the 
prior patient subsetting. CCA subtype was omitted in the base case matching process as it led 
to a large drop in the effective sample size (ESS), and hence greater uncertainty. Given that the 
association between CCA subtype and clinical outcomes is uncertain according to the current 
literature (44-46) it was decided to omit it in the base case analysis but include it in scenario 
analyses. 
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Table 19 Comparison of variables prior and after weighting. Adjustment for CCA (in orange) was only con-
ducted for a sensitivity analysis. 
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Distribution of rescaled weights after matching 
In the base case, the rescaled weights after matching the ClarIDHy trial to ABC-06 population 
for OS and PFS were lower than three, suggesting that no patient was excessively upweighted 
in the matching process.  
 

 
Figure 13 Distribution of rescaled weights after matching the ClarIDHy trial to ABC-06 population for OS: 
Base case 

 
Figure 14 Distribution of rescaled weights after matching the ClarIDHy trial to ABC-06 population for PFS: 
Base case 
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Proportional hazard diagnostics 
 

 
Figure 15 Proportional hazard diagnostic plots 
 
 
Results 
 

 
Figure 16 MAIC-adjusted vs unadjusted KM Curve for OS from ClarIDHy  
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Abbreviations: ASC, Active symptom control; FOLFOX, Folinic acid, fluorouracil, and oxaliplatin; KM, Kaplan-Meier; PFS, 
Progression-free survival. 
Figure 17 MAIC-adjusted vs unadjusted KM Curve for PFS: based on ClarIDHy and ABC-06 
 
 

Appendix 3 – parametric fits, AIC/BIC and log-cumulative 
hazard plots 

 
Tibsovo versus BSC 
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Tibsovo versus FOLFOX 



   
 

48 
 

 
 
 

 
 



   
 

49 
 

 
 

 



   
 

50 
 

 
 
 




