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Summary
BACKGROUND AND OBJECTIVE: Because of the lack
of effective targeted treatment options, docetaxel has long
been the standard second-line therapy for patients with
advanced non-small cell lung cancer, including the Kirsten
rat sarcoma virus (KRAS) G12C mutation. The CodeBreak
200 trial demonstrated that sotorasib, a new drug targeting
the G12C-mutated KRAS protein, modestly improved pro-
gression-free survival compared with docetaxel in patients
whose cancer had progressed after receiving platinum
chemotherapy and programmed cell death protein 1
(PD-1) / programmed death ligand 1 (PD-L1) inhibitors as
first-line treatment. Consequently, sotorasib received tem-
porary approval in Switzerland.

Our analysis assessed the cost-effectiveness of sotorasib
as a second-line treatment in Swiss patients with non-
small cell lung cancer from the perspective of the Swiss
statutory health insurance system.

METHODS: A partitioned survival model based on the
CodeBreak 200 trial was constructed with a time horizon
of 10 years and a discount rate of 3% for costs and
quality-adjusted life years (QALYs). Parametric survival
curves were fitted to the published Kaplan-Meier data,
and survival was extrapolated. QALYs were obtained from
the CodeBreak 100 trial and the literature. The costs of
drugs, drug administration, diagnostics, disease manage-
ment, and adverse events were considered. Because the
price of sotorasib has not been established in Switzerland,
two scenarios were analysed: the first used the published
expected monthly United Kingdom (UK) price in Swiss
francs (CHF 7870); the second used one-quarter of that
price (CHF 1968), according to the lower dose used in the
most recent trial, under the condition that one-quarter of
the original sotorasib dose is equally effective. Treatment
costs of adverse events were included.

RESULTS: Log-normal functions best fitted the survival
curves from CodeBreak 200. For sotorasib versus do-
cetaxel, our estimation showed no difference in QALYs
(1.28 QALYs for both treatments), as the reduced adverse
events reported in CodeBreak 200 for sotorasib had a
minimal impact on the QALYs in our calculation. This
made an incremental cost-effectiveness ratio (ICER) cal-
culation irrelevant. Total per-patient costs were CHF
138,894 for the full sotorasib dose, CHF 82,741 for the
one-quarter dose, and CHF 80,383 for docetaxel. These
results were robust in 99% of probabilistic simulations.

CONCLUSION: Sotorasib did not demonstrate cost-effec-
tiveness at the full dosage nor when reduced to a quarter
of the dose. The primary factors motivating clinicians to
prescribe sotorasib are its superior overall response rate
compared with docetaxel and the reported improvement in
patients’ quality of life. These factors suggest that it would
be reasonable to price it at approximately one-quarter of
the assumed cost in the UK.

Introduction

Lung cancer is one of the leading causes of cancer deaths,
accounting for over 3500 deaths in Switzerland per year
[1]. Most lung cancers are diagnosed when the disease has
already metastasised [2]. The most frequent histological
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subtype is non-small cell lung cancer (NSCLC) (80–85%)
[3]. Targeted therapies have become crucial in the treat-
ment of patients receiving adjuvant therapy and those with
metastatic non-small cell lung cancer (mNSCLC), and tu-
mour genotyping has been incorporated into the clinical
management of non-small cell lung cancer to personalise
treatment.

The Kirsten rat sarcoma virus (KRAS) gene codes for an
oncoprotein and is involved in cell growth and division. In
non-small cell lung cancer, KRAS is the most frequently
observed mutated oncogene, present in approximately 30%
of patients. The KRASG12C mutation occurs in 11% of pa-
tients and is particularly common in current and former
smokers [4]. It has been recognised for decades, but drug
treatments have only become available recently [5].

For patients with mNSCLC patients with a KRASG12C mu-
tation whose cancer has progressed after first-line plat-
inum-based chemotherapy and programmed cell death pro-
tein 1 (PD-1) / programmed death ligand 1 (PD-L1)-based
treatment, chemotherapy with docetaxel is recommended
as second-line treatment in the current European Society
for Medical Oncology (ESMO) guidelines [6]. Recently,
the results of the CodeBreak 200 study were published. In
this phase 3 randomised open-label trial, the efficacy of the
new targeted treatment sotorasib was examined. Patients
with mNSCLC harbouring the KRASG12C mutation who
were pre-treated with platinum and PD-1 / PD-L1-based
therapy received either sotorasib or docetaxel. The results
showed a significant progression-free survival benefit of
sotorasib versus docetaxel (5.6 months [95% confidence
interval [CI] 4.3–7.8] versus 4.5 months [3.0–5.7], hazard
ratio [HR] 0.66 [0.51–0.86], p = 0.0017). However, no dif-
ference in overall survival was observed. The advantages
of the treatment with sotorasib are that it has fewer side ef-
fects and is convenient for patients, as it is an oral treat-
ment instead of intravenous chemotherapy like docetaxel
[7].

The Food and Drug Administration (FDA) approved so-
torasib as a first-in-class treatment in the USA in May
2021, with the requirement that a post-marketing trial be
conducted to investigate whether a lower dose than that
used in CodeBreak 200 would have similar efficacy [8].
The results of this trial have been published at an ESMO
Virtual Plenary session in November 2023. The trial was
designed as a phase 2 randomised controlled open-label
study to compare the efficacy and safety of the standard so-
torasib dose (960 mg) and a lower dose (240 mg). The pri-
mary endpoint was the objective response rate. Compared
with patients treated with 240 mg of sotorasib daily, pa-
tients treated with 960 mg daily had higher objective re-
sponse rates (33% versus 25%). Regarding adverse events,
the two patient groups were comparable, with slightly
higher gastrointestinal toxicity observed in the higher-dose
arm. No statistically significant differences in overall or
progression-free survival were observed between the two
treatment arms; however, these were only secondary end-
points, and the trial was not powered to show a difference
or non-inferiority [9]. The two discussants of the trial stat-
ed that given the new results, the new standard dose of so-
torasib should be 240 mg [10, 11].

In Switzerland, sotorasib received temporary approval
from Swissmedic in December 2021 [12]. The temporary

approval has not been extended; thus, a solution is now re-
quired to ensure that patients can continue receiving so-
torasib. To date, the new drug has not been listed on the
Swiss list of pharmaceutical specialities (“Spezialitäten-
liste”), and therefore, health insurance providers do not
automatically reimburse it. However, exceptional remu-
neration is available in individual cases under Art. 71a-d
“Verordnung über die Krankenversicherung” (KVV) after
consultation with the independent medical officer of the
health insurance provider [13].

To our knowledge, the cost-effectiveness of sotorasib has
not been established in any country. Therefore, using the
recently published phase 3 data from the CodeBreak 200
trial, this study analysed the cost-effectiveness of sotorasib
treatment as a second-line mNSCLC therapy and tested
different pricing models for patients in Switzerland.

Methods

Model structure and population

A partitioned survival model was developed to project
the costs and outcomes of sotorasib and docetaxel over
10 years according to published data from the CodeBreak
200 trial. Incremental cost-effectiveness ratios (ICERs),
expressed as the cost per quality-adjusted life year (QALY)
gained, were determined using published United Kingdom
(UK) utility values. If QALYs were equal for both strate-
gies, cost differences were reported. Prices and costs were
assessed from the perspective of the Swiss healthcare sys-
tem and compared with a hypothetical willingness-to-pay
of CHF 100,000. Contributions from Swiss patients, insur-
ers, the cantons, and the government are reflected from this
perspective. Future costs and utilities were discounted by
3% per year, as this is the commonly used standard for
health economic evaluations in Switzerland. All values and
estimation steps of the models were checked and validat-
ed. The model was developed and implemented in R 4.3.1
[14] and Treeage Pro [15]. The reporting of the analysis
followed the CHEERS principles [16] (appendix table S1).

The model was populated with effectiveness estimates and
proportions of grade ≥3 adverse events obtained from the
CodeBreak 200 trial publication. This trial was used for
the model because it is the only global phase 3 randomised
controlled trial that has assessed sotorasib for previously
treated advanced non-small cell lung cancer with the
KRASG12C mutation [7]. Costs were estimated from pub-
licly available Swiss sources. Considering patient life ex-
pectancy, a time horizon of 10 years was used for the base-
case analysis to capture most future costs and outcomes
associated with the treatment strategies.

Intervention and comparator

In the CodeBreak 200 trial, patients received sotorasib 960
mg orally daily or docetaxel 75 mg/m2 intravenously every
3 weeks. In our model, patients received either sotorasib or
docetaxel until disease progression. We considered two al-
ternatives: (1) sotorasib 960 mg orally daily, in accordance
with the CodeBreak 200 trial, and (2) sotorasib 240 mg
orally daily, in accordance with the most recent FDA-re-
quested trial [9]. Subsequently, patients in the intervention
strategy received docetaxel 75 mg/m2 or best supportive
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Figure 1: Model structure. BSC: best supportive care; KRASG12C: G12C-mutated Kirsten rat sarcoma virus gene; NSCL: non-mall cell lung
cancer.

care (with an assumed time to progression of 10.6 ver-
sus 6.7 weeks [17]). Under the docetaxel strategy, patients
received gemcitabine 1000 mg/m2 as next-line treatment
or best supportive care (no data on third-line chemother-
apy are available; data were obtained from a randomised
controlled trial of gemcitabine versus best supportive care
(in previously untreated patients), which showed a median
overall survival of 5.7 months (95% CI 4.6–7.6) for gem-
citabine versus 5.9 months (95% CI 5.0–7.9) for best sup-
portive care) [18]. The proportion of patients who were
modelled to receive one further line of treatment was taken
from the trial and was set at 39% for both treatment strate-
gies. All patients were assumed to be treated with pallia-
tive care. These choices reflect the most likely standard
clinical practice in Switzerland (figure 1 and appendix
table S2).

Survival projection

Model effectiveness parameters were based on published
trial data on progression-free and overall survival (table 1).
Parametric models were fitted to the Kaplan-Meier trial da-
ta for progression-free and overall survival as a basis for
extrapolating effectiveness estimates from the short-term
trial period (median follow-up of 17.7 months) to a 10-year
period. Because the overall survival curves of sotorasib
and docetaxel crossed two times and the hazard ratios were
non-significant, the overall survival curves of the compara-
tor (docetaxel) were used to model survival in both strate-
gies. The method of Guyot [19] was used to construct po-
tential underlying patient data, and survival curves were
estimated using the “flexsurvreg” package in R [20]. In
the fitting and selection of the models, the minimisation of
the Akaike information criterion, combined with visual in-
spection of the closeness of parametric curves to Kaplan-
Meier plots, was used to select the base-case parametric
model from the following options: exponential, Weibull,
Gompertz, log-logistic, log normal and generalised gam-
ma. Projected survival was also compared with published
data from the SEER cohort [21].

For all Kaplan-Meier curves from the trial, the log-normal
function had the lowest Akaike information criterion and
seemed to fit well visually (figure 2). Comparison with

long-term survival data from SEER was acceptable (ap-
pendix table S3).

Cost inputs

Unit cost parameters were primarily obtained from the
following Swiss data sources: “Spezialitätenliste” (list of
specialities) [22] for drug costs, Swiss Diagnosis-Related
Group (DRG) statistics for inpatient treatment costs, and
TARMED [23] for outpatient treatment costs. Costs of
consumables were calculated according to the current stan-
dard charges set by the cantonal hospital of Graubünden
for insurers and patients. For some cost parameters, values
from recently published studies were adopted for Switzer-

Figure 2: Extrapolated survival modelling. (A) Progression free
survival. (B) Overall survival (for model docetaxel overall survival
curve used in both strategies since difference between Kaplan-
Meier plots not significant in Codebreak 200).
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Table 1:
Key model parameters.

Modelled strategy Overall survival function Progression-free survival function

Sotorasib µ = 2.403; ơ = 1.437 µ = 1.770; ơ = 0.970

Docetaxel µ = 1.409; ơ = 0.997

Utilities Source Mean EQ-5D-5L score (95% CI)

Sotorasib progression-free
survival

NICE report ID3780 (CodeBreak 100) 0.739 (0.704 to 0.774)

Sotorasib overall survival NICE report ID3780 (CodeBreak 100) 0. 66 (Utility SOC progression-free survival minus 0.084 [0.044, 0.123])

Docetaxel progression-free
survival

NICE report ID840 0.736 (0.719–0.754)

Docetaxel overall survival NICE report ID840 0.67 (0.63–0.71)

Best supportive care Nafees et al., 2008, estimate for pro-
gressive disease

0.473

Disutility adverse event Nafees et al., 2008 –0.06***

Costs* Cost (CHF) Source

Scenario 1: Sotorasib drug cost (30 days) 7870 Based on published UK price [26]

Scenario 1: ¼ dose Sotorasib drug cost (30 days) 1968 Based on one-quarter of the published UK price

Docetaxel drug cost (per 3-week cycle) 544 Spezialitätenliste (see appendix)

Docetaxel drug administration 371 TARMED / cantonal hospital Graubünden

Sotorasib drug administration 0

Consultation 153 TARMED / cantonal hospital Graubünden

CT 975

MRI 503

Best supportive care (monthly) 2903 [39]

Gemcitabine drug cost (per 4-week cycle) 606 TARMED / cantonal hospital Graubünden

Terminal care 17,340 [40]

Adverse events ≥3 Sotorasib Docetaxel Ratio of inpatients to out-
patients**

Inpatient cost per event (CHF)
(DRG E71A)

Outpatient cost per event (CHF)
(TARMED)

Diarrhoea 12% 2% 100:0 13,743.02 –

Alanine aminotransferase in-
creased

8% 0% 25:75 13,743.02 684.81

Aspartate aminotransferase
increased

5% 0% 25:75 13,743.02 684.81

Alkaline phosphatase in-
creased

3% 0% 0:100 – 684.81

Decreased appetite 2% 0% 80:20 13,743.02 684.81

Neutropenia 0% 12% 0:100 – 1005.51

Fatigue 0% 6% 20:80 13,743.02 684.81

Febrile neutropenia 0% 5% 80:20 13,743.02 684.81

Anaemia 0% 3% 20:80 13,743.02 1147.8

Asthenia 0% 3% 20:80 13,743.02 684.81

Pneumonia 0% 3% 80:20 13,743.02 684.81

CI: confidence interval; CT: CT: computed tomography; MRI: magnetic resonance imaging; SE: standard error.

* Where relevant, adjusted by inflation to 2023 values; for further details, see appendix.

** Assumption based on clinical experience.

*** Mean value of disutilities for adverse events, Nafees et al. [30], table 2.

Table 2:
Base-case results, average total per-patient costs (CHF) and quality-adjusted life years, sotorasib versus docetaxel.

Sotorasib, scenario 1:
7870 CHF / 30 days

Sotorasib (one-quarter
dose), scenario 2:
1967.5 CHF / 30 days

Docetaxel Incremental sotorasib versus
docetaxel

Quality-adjusted life years 1.28 1.28 1.28 0.00

Total costs (CHF) 138,894 82,741 80,383 Base case 1: 58,511

Base case 2: 2359

Drug costs (CHF) 83,704 29,314 16,252

Drug administration (CHF) 4900 4900 7504

Cost of diagnostics (CHF) 20,865 20,865 22,716

Cost of disease management (CHF) 4922 4922 8645

Adverse events cost (CHF) 3889 2126 5164

Cost of 2nd line drugs (CHF) 72,519 18,633 5685

Cost of 2nd line total (CHF) 88,758 32,606 17,272

Cost of 2nd line includes costs without further lines of treatment; cost of diagnostics includes CT, etc.; cost of disease management includes consultation fees; cost of drug admin-
istration includes chemo applications. 2nd line: sotorasib or docetaxel.
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land. Costs assessed in previous years were adjusted for in-
flation [24]. Details are provided in table 1 and appendix
table S4.

Unit costs related to drug acquisition and administration,
post-discontinuation drugs, disease management, adverse
event management, and terminal care were considered.

Drug acquisition costs

Swiss drug prices are determined through a combination of
the Therapeutic Value Comparison (TQV) and the Interna-
tional Price Comparison (APV) [25], benchmarking prices
against those in Germany, France, Austria, the Nether-
lands, Belgium, Denmark, Finland, Sweden, and the Unit-
ed Kingdom, with the possibility of an innovation sur-
charge. Switzerland has not established a price for
sotorasib, and the only European country with an estab-
lished price is the UK; therefore this price was used, as the
price in the USA does not reflect European pricing con-
ditions. Two base cases were tested: (1) the published ex-
pected monthly UK price for a 960 mg daily dose, equiv-
alent to CHF 7870 [26] for a 30-day supply (table 1); and
(2) one-quarter of that price (CHF 1968), reflecting the re-
duced dose used in the FDA-requested non-inferiority trial
[9]. One-quarter of the sotorasib dose was assumed to be
equally effective with one-quarter of the adverse events.

For the docetaxel strategy, the dosage was calculated using
the estimated mean body surface area (BSA) of the Swiss
general population aged 55–64 years of 1.88 m2 [27]. From
this, the average cost of docetaxel was estimated at CHF
544 per 3-week cycle (appendix text S1 and appendix table
S4).

Disease management costs

For the sotorasib arm, this cost was estimated at CHF 799
per 3-week cycle, which included the costs of consultation,
laboratory testing, a CT scan, and an MRI scan. Because
sotorasib is a tablet taken orally, it does not have drug
administration costs. In the docetaxel arm, this cost was
estimated at CHF 1211 per 3-week cycle, including the
costs of consultation, laboratory testing, a CT scan, an MRI
scan, premedication (dexamethasone and ondansetron
based on the public price of the list of specialities), and
drug administration. Details on drug, drug administration,
and post-discontinuation drug costs can be found in table 1
and appendix table S4.

Adverse event management costs

Costs related to grade 3–5 adverse events were included
in our analysis. The unit costs of adverse event inpatient
events (i.e. hospitalisations) were based on codes from the
Swiss DRG database statistics (table 1, appendix table S3)
and weighed for the canton of Graubünden. Unit costs of
adverse event outpatient events were based on TARMED.
We made assumptions concerning the proportion of pa-
tients needing hospitalisation for each adverse event on the
basis of our clinical experience (details can be found in ap-
pendix table S2). Costs were estimated for each scenario
by multiplying adverse event unit costs for the inpatient or
outpatient setting by the proportion of occurrences for each
adverse event of the trial participants in each arm. For the
docetaxel strategy, adverse event management costs due to

gemcitabine, which was assumed to be administered as a
post-discontinuation therapy, were also included (appendix
table S5).

Utility inputs

No EQ-5D (the EQ-5D is a standardised measure of
health-related quality of life) values were available in the
CodeBreak 200 trial. However, the EQ-5D-5L was admin-
istered to patients in the CodeBreak 100 trial, and the re-
sults were reported in a NICE report [28] (table 1). EQ-5D
scores were assigned to patients for each of their disease
states (progression-free survival, progressive disease, or
death). A 2021 systematic review undertaken for the same
NICE report found no other studies reporting health-re-
lated quality of life in patients with mNSCLC and the
KRASG12C mutation. Because the phase 1 CodeBreak 100
trial was a single-arm trial, no EQ-5D values for the com-
parator arm were available. Therefore, utilities for patients
in the progression-free survival and progressive disease
health states from a different NICE report [29] were used
for the comparator strategy with docetaxel (table 1), which
was also considered a valid comparator in this analysis.
Because the utilities from the trials used do not contain
utility reductions for the duration of adverse events, disu-
tilities for adverse events were considered equally. A disu-
tility represents a decrement in the health state utility val-
ue. To compute the required decrements, the mean
published disutility reported by Nafees et al. [30] was es-
timated at −0.06, and this utility decrement was subtract-
ed for the respective proportion of patients with adverse
events ≥ grade 3. The model assumed that the decrement
lasted for one month and only in cases of adverse events
requiring a hospitalisation (table 1). In a scenario analysis,
the model was re-analysed without including disutilities, as
they might already include the impact of adverse events to
some extent.

Scenario analyses

In a scenario analysis, the alternative time horizons of 5
and 15 years were assessed to evaluate the sensitivity of
the model results to the chosen time horizon. The impact
of discount rates of 0% and 6% were also assessed for fu-
ture costs and effects in secondary analyses. Further sce-
nario analyses explored the effect of using the same utili-
ties for both strategies (those for docetaxel), utilities from
two alternative sources [30, 31], no dose reductions due to
adverse events, no reduction in adverse events in the ¼-
dose sotorasib base case, and a utility decrement under best
supportive care. The effect of using the original sotorasib
overall survival curve to model survival for sotorasib (and
not the docetaxel overall survival curve for both strategies)
was also assessed.

Sensitivity analyses

One-way sensitivity analyses were performed by imple-
menting plausible variations of key input parameters to
assess how this impacted the base-case incremental cost-
effectiveness ratio (ICER). Costs were varied by ±20%;
probabilities within their 95% confidence limits based on
a ±20% standard deviation of the mean value, and utilities
within their 95% confidence intervals (full details are pro-
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vided in appendix tables S3–S5). The results of the one-
way sensitivity analyses are presented in a Tornado dia-
gram for the 10 most influential variables for both of our
sotorasib price base cases (figure 3A and B).

A probabilistic sensitivity analysis (PSA) with 1000 itera-
tions was also conducted by assigning probability distrib-
utions to all key model input parameters reflecting the de-
gree of variation used in the univariate sensitivity analysis
(full details are provided in appendix tables S3–S5).

Results

Base-case analysis

The model predicted equal QALYs gained for sotorasib
treatment and docetaxel treatment (1.28 QALYs), and thus
the ICER could not be calculated for the base case. Mean
total per-patient costs were CHF 138,894 for the full so-
torasib dose at UK prices, CHF 82,741 for the one-quarter
dose, and CHF 80,383 for docetaxel. Therefore, with the
full dose, docetaxel was projected to be CHF 58,511
cheaper per treated patient than docetaxel. When utilising
one-quarter of the dose and cost for sotorasib, the differ-
ence between sotorasib and docetaxel was reduced to CHF
2359 (table 2).

Figure 3: Tornado diagrams both base cases: 10 most influential variables. (A) Base case 1: Sotorasib dose 90 mg at Swiss francs (CHF)
7870*. (B) Base case 2: Sotorasib 240 mg at CHF 1968 (zero line at CHF 1711)*. * blue: lower price leads to smaller cost difference; red: low-
er price leads to higher cost difference. CT: computed tomography; AE: adverse events.
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Scenario analyses

The full results of the scenario analyses carried out for this
study are provided in table 3. In the scenario analysis with
a time horizon of 5 years, QALYs decreased to 1.08 for so-
torasib and 1.07 for docetaxel. This led to ICERs of CHF
10,361,420 and CHF 453,721 per QALY gained for the
full dose and one-quarter dose of sotorasib, respectively,
compared with docetaxel. With a 15-year time horizon, our
model predicted QALYs of around 1.36 for all strategies
and mean cost differences of CHF 58,527 and CHF 2257
for the full and one-quarter dose of sotorasib, respective-
ly. In the scenario with no discounting for costs or QALYs,
more QALYs were gained (1.38) for sotorasib and doc-
etaxel, and mean costs increased slightly, with cost differ-
ences of 60,026 for the full dose and 2325 for the one-
quarter dose. Discounting costs and QALYs by 6% led to
very similar mean cost differences (CHF 57,130 for the
full dose and CHF 2381 for the one-quarter dose of sotora-
sib) and, again, no QALY differences. Because the mod-
elled sotorasib overall survival curve crossed the modelled
docetaxel curve, using the sotorasib overall survival curve
(for the sotorasib arm) led to a negative QALY differ-
ence (−0.23) and mean cost differences of CHF 48,102 for
the full dose and CHF −8127 for the one-quarter dose of
sotorasib. Therefore, docetaxel dominated the comparison
with the full sotorasib dose. Although the one-quarter dose
of sotorasib was predicted to be less expensive than doc-
etaxel, the negative QALY difference favoured docetaxel
clinically (i.e. it was more expensive but generated more
QALYs).

When we used the same utilities for both strategies (those
observed with docetaxel), we calculated 1.29 QALYs
gained for sotorasib and 1.28 QALYs gained for docetaxel.
This resulted in ICERs of CHF 3,865,790 for the full dose
and CHF 154,515 for the one-quarter dose of sotorasib.
Using the utilities published by Nafees et al. 2008 [30],
QALYs were reduced to 1.01 and 0.97 for the full dose
and one-quarter dose, respectively, with ICERs of CHF
1,505,661 and CHF 60,499 for the full dose and one-
quarter dose, respectively. Using the utilities published by
Rothwell et al. [31], QALYs increased to 1.30 and 1.26
for the full dose and one-quarter dose, respectively, with
ICERs of CHF 9,261,864 and CHF 72,516 for the full dose
and one-quarter dose, respectively. Adding no utility re-
duction for adverse events led to only minor changes in
utilities beyond the second decimal. In the last scenario,
in which we reduced the dose of sotorasib to one-quarter
while assuming that adverse events stayed the same, the
mean cost differences increased slightly to CHF 4123.

Sensitivity analyses

The sensitivity analyses with the ten most influential para-
meters are presented in Tornado diagrams (figures 3A and
3B) for the two assumptions for sotorasib dosage. The vari-
ables that influenced the cost difference between sotorasib
and docetaxel most were all ‘cost variables’, which were
varied by ±20%. Varying the price of sotorasib led to the
most notable changes in cost difference. For the alterna-
tive base case assuming the one-quarter sotorasib dose, an
equal cost and utility of the sotorasib and docetaxel strate-
gies could be achieved if the sotorasib price was set to CHF
1711 per 30 days. In the probabilistic sensitivity analy-

sis for the full-dose scenario, sotorasib did not reach cost-
effectiveness in 100% of the simulations when consider-
ing the hypothetical willingness-to-pay threshold of CHF
100,000 per QALY gained. For the one-quarter dose sce-
nario, sotorasib did not reach cost-effectiveness in 62% of
the simulations.

Discussion

Targeted therapy approaches offer an ever-growing treat-
ment portfolio for non-small cell lung cancer. With the
approval of sotorasib, KRAS p.G12C mutations have be-
come treatable with drugs. To the best of our knowledge,
our analysis represents the world’s first cost-effectiveness
study of sotorasib. To date, prices have yet to be set by the
manufacturer and reimbursement authorities worldwide.

Our model predicted the same quality-adjusted life years
(QALYs) in both strategies, even though toxicity parame-
ters were different between the two arms. We considered
the longer progression-free survival and better toxicity pro-
file of sotorasib, but overall, the resulting differences were
minor in this type of calculation. Over 10 years, these dif-
ferences did not lead to an accumulation of more QALYs
in the sotorasib strategy. However, patients’ preference
for oral therapy over intravenous chemotherapy (although
some patients might view the eight pills for the 960 mg
dose as a disadvantage to their quality of life) is yet to
be explored, and if such a preference exists, it may not
be well reflected in EQ-5D-based QALYs. Oral treatment
may require fewer clinical visits and diminish travel costs,
making it less time-consuming for patients and any fami-
ly members accompanying them. Our analysis did not con-
sider such direct non-medical costs or any indirect costs.

There are two main reasons for the proximity of the mini-
mal incremental QALYs and the therefore high incremen-
tal cost-effectiveness ratios (ICERs) in our analysis. The
first is the lack of an overall survival benefit, given that no
significant difference in overall survival was observed in
the CodeBreak 200 trial, even though this was a secondary
endpoint. An overall survival benefit would substantially
impact the cost-effectiveness calculation. However, it must
be stated that the primary endpoint of the CodeBreak 200
trial was progression-free survival, and the trial was not
powered to detect a difference in overall survival. Second,
the lower number of adverse events with sotorasib com-
pared to docetaxel did not substantially impact our calcu-
lations or patients’ quality of life, as sotorasib’s adverse
event profile is only slightly better than that of docetaxel.

For temporary approval, only phase 1 and 2 data were con-
sidered. According to these data, patients who were unfit
to receive docetaxel could be included in these trials. In
addition, sotorasib was administered not only as a second-
line treatment but also in further therapy lines [32, 33]. Our
analysis did not cover patients receiving sotorasib in fur-
ther therapy lines, although in the real world, such patients
will also be treated once the drug is commercially available
and reimbursed.

If sotorasib was administered at the full dose and the as-
sumed UK price was applied in Switzerland, the average
per-patient cost difference compared with docetaxel, in-
cluding subsequent treatment lines, would be approximate-
ly CHF 59,000. For the one-quarter doses, also assuming
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one-quarter of the adverse events and one-quarter of the
UK price per dose, the cost difference would be CHF 2360
per patient. Because the newest data demonstrated only mi-
nor differences in adverse events when using the one-quar-
ter dose [9], we also estimated the outcomes without re-
ducing the toxicity. In this scenario, we estimated a price
difference of CHF 4121. Furthermore, we estimated that
the price of sotorasib (for 30 days) would need to be CHF
1711 for the cost to be equal to the current standard of care.

With increasing health expenditures in Switzerland and
worldwide, drug costs are widely discussed. Switzerland’s
healthcare system is based on the solidarity principle and is
facing rapidly increasing costs. To maintain sustainability,
the question is what prices of new medications can be jus-
tified if efficacy results from trials are very close to stan-
dard treatments. This is of special interest because some
patients who receive sotorasib experience excellent bene-
fits, and it is not currently possible to identify these pa-

tients with biomarkers. To avoid a scenario in which these
patients cannot be treated for cost reasons, alternative pric-
ing models such as Pay for Success should be further de-
veloped and discussed [34].

It will be interesting to observe the pricing of sotorasib
across different countries in the next weeks and months
and whether organisations such as NICE in the United
Kingdom will reach similar conclusions.

One major strength of our study is that it is based on
CodeBreak 200 data, which directly compared sotorasib
to docetaxel. Another strength is that we conducted our
analysis independently from the pharmaceutical industry
using publicly available data. Costs, prices, probabilities,
and therapy lines were researched in detail from reliable
sources, and our modelling approach reflects the current
standard for this type of analysis.

Table 3:
Scenario analyses: sotorasib versus docetaxel.

Scenario Sotorasib,
base case 1:
7870 CHF / 30
days

Sotorasib
(one-quarter
dose), base
case 1: 1967.5
CHF / 30 days

Docetaxel Incremental sotorasib versus
docetaxel

Incremental cost-effectiveness
ratio

Docetaxel utilities both
strategies

QALYs 1.29 1.29 1.28 0.02

Total costs (CHF) 138,894 82,742 80,383 Base case 1: 58,511 Base case 1: 3,865,790

Base case 2: 2359 Base case 2: 154,515

Nafees 2008 utilities
both strategies*

QALYs 1.01 1.01 0.97 0.04

Total costs (CHF) 138,894 82,742 80,383 Base case 1: 58,511 Base case 1: 1,828,177

Base case 2: 2359 Base case 2: 60,499

Utilities CheckMate
057**

QALYs 1.30 1.30 1.26 0.03

Total costs (CHF) 138,894 82,742 80,383 Base case 1: 58,511 Base case 1: CHF 9,261,864

Base case 2: 2359 Base case 2: 72,516

Add utility best support-
ive care from Nafees
2008***

QALYs 1.16 1.16 1.12 0.04

Total costs (CHF) 138,894 82,742 80,383 Base case 1: 58,511 Base case 1: 1,602,971

Base case 2: 2359 Base case 2: 63,726

Sotorasib one-quarter
dose, same adverse
events

QALYs 1.28 1.28 0.00 #

Total costs (CHF) 84,504 80,383 Base case 2: 4122

No utility reduction for
adverse events, both
strategies

QALYs 1.28 1.28 1.28 0.00 #

Total costs (CHF) 138,894 82,742 80,383 Base case 1: 58,511

Base case 2: 2359

No discounting of costs
or QALYs

QALYs 1.38 1.38 1.38 0.00 #

Total costs (CHF) 146,195 88,494 86,169 Base case 1: 60,026

Base case 2: 2325

6% discounting of costs
and QALYs

QALYs 1.20 1.20 1.19 0.00 #

Total costs (CHF) 132,613 77,863 75,482 Base case 1: 57,130

Base case 2: 2381

5-year time horizon QALYs 1.08 1.08 1.07 0.01

Total costs (CHF) 126,781 71,555 68,964 Base case 1: 57,817 Base case 1: 10,361,420

Base case 2: 2591 Base case 2: 453,721

15-year time horizon QALYs 1.36 1.36 1.36 0.00 #

Total costs (CHF) 143,345 87,074 84,817 Base case 1: 58,527

Base case 2: 2257

Sotorasib overall sur-
vival curve

QALYs 1.05 1.05 1.28 −0.23

Total costs (CHF) 128,485 72,256 80,383 Base case 1: 48,102 Base case 1: dominated

Base case 2: −8127 Base case 2: 36,190##

CHF: Swiss francs; QALY: quality-adjusted life year.

* Progressive disease = 0.473; progression-free survival = 0.653 [30]

** Progressive disease = 0.688; progression-free survival = 0.713 [31]

*** Best supportive care = 0.473 [30]
# No incremental cost-effectiveness ratio can be reported because QALYs did not differ.
# # In favour of docetaxel (docetaxel is a better value for money).
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Our study also has several limitations. First, quality-of-life
data were not available from the CodeBreak 200 trial, so
we used data from the CodeBreak 100 trial. In this phase
2 trial, the therapeutic setting was different; patients were
treated within various lines of therapy (second-, third-, and
fourth-line therapy), whereas in CodeBreak 200, patients
were treated only with second-line therapy. To take this in-
to account, we tested the impact of different sets of utili-
ties in three scenarios. In one scenario, we used published
utilities for docetaxel for both strategies, and in the other
two scenarios, we used different published utilities from an
alternative source [31] and other estimation methods [30].
Although we observed a small QALY gain for sotorasib
in the scenarios, this gain was minor. Thus, the main in-
terpretation of our results does not change (table 3). How-
ever, using the one-quarter dose with the same price per
unit of substance and assuming utilities from other pub-
lications, we estimated ICERs, which would probably be
considered cost-effective given the hypothetical willing-
ness-to-pay threshold in Switzerland (approximately CHF
60,000 per QALY gained using the utilities from Nafees et
al. [30] and around CHF 72,000 per QALY gained using
the published utilities from Checkmate 057 [31]). The un-
derlying utilities from Nafees et al. [30] were assessed
with the standard gamble approach in a general population
sample and may thus be regarded as unsuitable for health
technology assessment submissions [35]. The utilities from
CheckMate 057 represent a similar patient population as
that in CodeBreak 200. However, patients in CheckMate
057 were not pretreated with immunotherapy. For these
reasons, we regarded these utilities as less suitable than the
ones we used in our base case. However, this is an assump-
tion, and results must be reevaluated in future when new
utilities for patients with KRASG12C become available.

One of the standout benefits of sotorasib is its convenient,
oral route of administration. However, our analysis could
not account for this potential advantage of sotorasib, as
we did not find appropriate studies that directly compared
patients’ quality of life between IV and oral cancer treat-
ment administration. Another possible benefit of oral ther-
apy is that it saves personnel resources in hospitals. Given
the current strain on healthcare professionals, this could
represent an advantage that was not well reflected in our
analysis. Furthermore, to make predictions, it was neces-
sary to model future survival, which inherently involves
high uncertainty. However, we used standard modelling
approaches and compared our results with SEER data [21].
We chose the survival curves that best fit the Kaplan-Meier
plot from the trial (Akaike information criterion). We made
simplified assumptions about subsequent treatment lines;
however, we tested the impact of cheaper and more ex-
pensive further treatments in sensitivity analyses and found
their impact to be minor and not to change the main con-
clusions of our analyses.

Currently, many different KRAS inhibitors are in develop-
ment. Adagrasib is another inhibitor of KRASG12C, which
received approval from the FDA in December 2022 based
on the single-arm phase 2 trial KRYSTAL-1, for pretreated
patients with KRASG12C-mutated metastatic non-small cell
lung cancer (mNSCLC). The KRYSTAL-12 phase 3 trial,
which has a similar design to the CodeBreak 200 study,
is still awaiting results [36]. Many more substances are in

preclinical and clinical development; these include drugs
targeting not only the KRASG12C mutation but also other
mutations, such as KRASG12D, as well as pan-RAS in-
hibitors. Furthermore, many different combinations are be-
ing tested, and although the initial results of sotorasib have
shown a relatively modest clinical benefit, KRAS still ap-
pears to be a very promising target for new therapies [37].
Therefore, a final verdict on the efficacy and cost-effec-
tiveness of this class of KRAS inhibitors is still pending.

Our analysis focused on Switzerland; prices may vary in
other countries, but the main setup of our analysis will like-
ly hold for other industrialised countries, and local prices
can be adapted easily. Still, generalising our results to other
countries requires caution.

In conclusion, sotorasib did not demonstrate cost-effec-
tiveness regarding the hypothetical willingness-to-pay
threshold at the full or one-quarter dose. Sotorasib’s over-
all response rate is superior to that of docetaxel (28.1%
[95% CI 21.5–35.4] versus 13.2% [8.6–19.2]), as is its pa-
tient-reported improved quality of life (using an instrument
other than the EQ-5D questionnaire) [38]; these are the pri-
mary reasons for clinicians to prescribe sotorasib. Taking
this and the absolute price differences into account, we be-
lieve it would be reasonable to set sotorasib’s price at ap-
proximately one-quarter of the assumed UK cost.
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Appendix  
  

Text S1 

Estimation of docetaxel drug costs 

*Mean body surface area of Swiss population aged 55-64 years is 1.88m2 (weight 75kg; height 170cm 
according to the Swiss Federal Statistical Office) [41, 42] 

**We used the average price of docetaxel available in Switzerland of CHF 308.85 per 80 mg across 
different suppliers (Teva Fresenius, Accord) 
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Table S1: The CHEERS 2022 checklist. 

Topic No. Item Location where 
item is reported 

Title    

1 Identify the study as an economic evaluation and specify 
the interventions being compared. 

Title, Page 1 

Abstract    

2 Provide a structured summary that highlights context, key 
methods, results, and alternative analyses. 

Abstract, Page 2 

Introduction    

Background and objectives 3 Give the context for the study, the study question, and its 
practical relevance for decision making in policy or 
practice. 

Introduction 

Methods    

Health economic analysis plan 4 Indicate whether a health economic analysis plan was 
developed and where available. 

not reported 

Study population 5 Describe characteristics of the study population (such as 
age range, demographics, socioeconomic, or clinical 
characteristics). 

Methods 

Setting and location 6 Provide relevant contextual information that may 
influence findings. 

Methods 

Comparators 7 Describe the interventions or strategies being compared 
and why chosen. 

Methods 

Perspective 8 State the perspective(s) adopted by the study and why 
chosen. 

Methods 

Time horizon 9 State the time horizon for the study and why appropriate. Methods 

Discount rate 10 Report the discount rate(s) and reason chosen. Methods 

Selection of outcomes 11 Describe what outcomes were used as the measure(s) of 
benefit(s) and harm(s). 

Methods 

Measurement of outcomes 12 Describe how outcomes used to capture benefit(s) and 
harm(s) were measured. 

Methods 

Valuation of outcomes 13 Describe the population and methods used to measure 
and value outcomes. 

Methods 

Measurement and valuation of 
resources and costs 

14 Describe how costs were valued. Not reported 

Currency, price date, and 
conversion 

15 Report the dates of the estimated resource quantities and 
unit costs, plus the currency and year of conversion. 

Methods 
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Topic No. Item Location where 
item is reported 

Rationale and description of 
model 

16 If modelling is used, describe in detail and why used. 
Report if the model is publicly available and where it can 
be accessed. 

Methods 

Analytics and assumptions 17 Describe any methods for analysing or statistically 
transforming data, any extrapolation methods, and 
approaches for validating any model used. 

Methods and 
Appendix 

Characterising heterogeneity 18 Describe any methods used for estimating how the results 
of the study vary for subgroups. 

not reported 

Characterising distributional 
effects 

19 Describe how impacts are distributed across different 
individuals or adjustments made to reflect priority 
populations. 

not applicable 

Characterising uncertainty 20 Describe methods to characterise any sources of 
uncertainty in the analysis. 

methods 

Approach to engagement with 
patients and others affected by 
the study 

21 Describe any approaches to engage patients or service 
recipients, the general public, communities, or 
stakeholders (such as clinicians or payers) in the design of 
the study. 

not reported 

Results    

Study parameters 22 Report all analytic inputs (such as values, ranges, 
references) including uncertainty or distributional 
assumptions. 

methods and 
appendix 

Summary of main results 23 Report the mean values for the main categories of costs 
and outcomes of interest and summarise them in the 
most appropriate overall measure. 

Results 

Effect of uncertainty 24 Describe how uncertainty about analytic judgments, 
inputs, or projections affect findings. Report the effect of 
choice of discount rate and time horizon, if applicable. 

results 

Effect of engagement with 
patients and others affected by 
the study 

25 Report on any difference patient/service recipient, general 
public, community, or stakeholder involvement made to 
the approach or findings of the study 

Not reported 

Discussion    

Study findings, limitations, 
generalisability, and current 
knowledge 

26 Report key findings, limitations, ethical or equity 
considerations not captured, and how these could affect 
patients, policy, or practice. 

Discussion 

Other relevant information    

Source of funding 27 Describe how the study was funded and any role of the 
funder in the identification, design, conduct, and reporting 
of the analysis 

End of 
manuscript 
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Topic No. Item Location where 
item is reported 

Conflicts of interest 28 Report authors conflicts of interest according to journal or 
International Committee of Medical Journal Editors 
requirements. 

End of 
manuscript 
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Table S2: Resources used   

Parameter Resouces  

Sotorasib  CT scan every 6 weeks 

MRI Head: according to CodeBreak 200 
approx. 33% of pts have brain metatasis. 
Therefore MRI Head in 33% of pts every 6 
weeks 

Consultation: every 3 weeks  

Lab-testing every three weeks  

Docetaxel  Appl. of chemo: every three weeks  

Ondansetron iv 8mg +Dexamethasone iv 
16mg+Dexamethasone po 16mg: every three 
weeks 

CT scan every 6 weeks 

MRI Head: according to CodeBreak 200 
approx. 33% of pts have brain metatasis. 
Therefore MRI Head in 33% of pts every 6 
weeks 

Consultation: every 3 weeks  

Lab-testing every three weeks 

3rd line for patients who received docetaxel: 

Gemcitabine Therapy 

Appl. of chemo: three in four weeks 

Dexamethasone iv (8mg): every three weeks 

CT scan every 6 weeks 

MRI Head: according to CodeBreak 200 
approx. 33% of pts have brain metatasis. 
Therefore MRI Head in 33% of pts every 6 
weeks 

Consultation: three in four weeks  

Lab-testing: three in four weeks 
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Table S3: Statistics of the survival curves  

                  

      projected survival 
    estimator Lower CI 95% Upper CI 95% SE 2 years  5 years 10 years 
SOT PFS meanlog 1.77 1.61 1.93 0.08 0.07 0.01  
 sdlog 0.97 0.85 1.10 0.06    
SOT OS meanlog 2.42 2.24 2.60 0.09 0.24 0.06 0.01 

 sdlog 1.08 0.94 1.25 0.08    
DOC PFS meanlog 1.41 1.24 1.58 0.09 0.04 0.00  
 sdlog 1.00 0.87 1.14 0.07    
DOC OS meanlog 2.40 2.15 2.66 0.13 0.29 0.12 0.05 
  sdlog 1.44 1.24 1.67 0.11       

SEER*           0.21 0.08 0.04 

         
*SEER adenocarcinoma, distant (extraction date: 11.09.2023) [43] 
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Table S4 Details on cost parameters  

Parameter Base case 
scenario (CHF) 

Sensitivity 
(deterministic) 

Distribution type 
in PSA 

Source/comments 

Drug costs 
sotorasib, per 
30 days (Full 
dose = 
960mg/d) 

7, 870 

 

 
 

20% gamma Assumption based on 
published UK price 

Drug costs 
sotorasib, per30 
daysweek cycle 

(Full dose = 
240mg/d) 

1'968 

 

 

20% gamma Assumption, based 
on 1/4th of published 
UK price  

Drug costs 
docetaxel, per 
3-week cycle 

(Full dose = 
75mg/m2 = 

141mg) 

Average BSA 
(body surface 
area): 1.88 
(75kg, 170cm 
BfS) 

544 CHF/3 
Weeks 

 

 

Price 
308.85CHF/80mg 
across different 
suppliers (Teva 
Fresenius, 
Accord) 

20% gamma Spezialitätenliste°and 
BfS 

TARMED*,  

including clinical 
visits, drug costs, 
administration and 
imaging (KSGR 
invoicing as 
reference) 

Drug costs 
Ondansetron iv 
8mg  

CHF 23.61 20% gamma Spezialitätenliste° 

Drug costs 
Dexamethasone 
iv 16mg  

CHF 13.17 20% gamma Spezialitätenliste° 

Drug costs 
Dexamethasone 
po 16mg 
(4tbl3*4mg) 

CHF 4.16 20% gamma Spezialitätenliste° 

Lab testing  75.80 CHF 

 

20% gamma Analyseliste  § 
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MRI head 503.02 20% gamma TARMED* 

CT 974.98 20% gamma TARMED* 

Consultation  152.47 20% gamma TARMED* 

Application of 
docetaxel  

370.99  20% gamma TARMED* 

Application of 
Gemcitabine  

322.05    

Costs best 
supportive care, 
per month 

2903 CHF 

per month 

20% gamma published data for 
Switzerland, adjusted 
for inflation  

[39, 40, 44] 

Costs end-of-
life care 

17,340 CHF 

Once 

 

20% gamma Average costs for 
end of life care in 
Swiss oncology 
center, weighted by 
frequency of 
hospitalization 
according to [45] 

*https://browser.tartools.ch/de/tarmed_kvg °https://www.spezialitätenliste.ch/ 
§https://browser.tartools.ch/de/al 
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Table S5: Costing adverse events  

 AE Grade ≥3  Ratio 
inpatient : 
outpatient 
(%) 

Costs 

 

Prop. DSA (PSA Inpatient (Swiss DRG) Outpatient (Tarmed) DSA 
(PSA) 

Sotorasib  Diarrhea 
ALAT increased 
ASAT increased 
Alk increased 
Decreased appetite  

12% 

8% 

5% 

3% 

2% 

95% 
confidence 
limits 
based 
on+/- 10% 
( 

beta) 

100:0 

25:75 

25:75 

0:100 

80:20 

E71A 
E71A 
E71A  
- 
E71A 

13743.02 CHF *** 

13743.02 CHF *** 

13743.02 CHF *** 

- 

13743.02 CHF *** 

- 

684.81 CHF * 

684.81 CHF * 

684.81 CHF * 

684.81 CHF * 

 

 

 

+/- 20% 
(gamma) 

Docetaxel  Neutropenia  
Fatigue 
Febrile neutropenia 
Anemia 
Asthenia  
Pneumonia  
Diarrhea 

12% 

6% 

5% 

3% 

3% 

3% 

2% 

95% 
confidence 
limits 
based 
on++/- 
10%  
(beta) 

0:100 
20:80 
80:20 
20:80 
20:80 
80:20 

100:0 

- 
E71A 
E71A 
E71A 
E71A 
E71A 
E71A 

- 

13743.02 CHF *** 

13743.02 CHF *** 

13743.02 CHF *** 

13743.02 CHF *** 

13743.02 CHF *** 

13743.02 CHF *** 

1005.51 CHF ** 

684.81 CHF * 

684.81 CHF * 

684.81 CHF * 

684.81 CHF * 

684.81 CHF * 

- 

3x 106.90 CHF 
Filgrastim 

 

 

+ 462.8 (red blood 
cell pack) 

+/- 20% 
(gamma) 

Gemcitabine 
[18] 

Neutropenia  
Nausea/Vomiting  
lethargy  
Rash  
Pulmonary toxicity 

13% 

9% 

95% 
confidence 
limits 
based 

0:100 
20:80 
20:80 
20:80 
80:20 

- 
E71A 
E71A  
E71A 
E71A 

- 

13743.02 CHF *** 

1005.51 CHF ** 

684.81 CHF * 

3x 106.90 CHF 
Filgrastim 

 

+/- 20% 
(gamma) 
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Thrombocytopenia 6% 

4% 

3% 

2% 

on++/- 
10% 
 (beta) 

20:80 E71A 13743.02 CHF *** 

13743.02 CHF *** 

13743.02 CHF *** 

13743.02 CHF *** 

684.81 CHF * 

684.81 CHF * 

684.81 CHF * 

684.81 CHF * 

 

 

 

 

+ 1395 CHF (platelet 
pack) 

https://www.swissdrg.org/application/files/5614/8189/8559/Swiss-DRG_Version_6.0_Fallpauschalenkatalog_AV_2017_genehmigt.pdf  

ALAT Alanine aminotransferase, ASAT Aspartate aminotransferase, alk = Alkaline phosphatase, DSA = deterministic sensitivity analysis, PSA = probabilistic 
sensitivity analysis  

*Outpatient Setting: 3x Consultation and lab-testing: 3x(Consultation: 152.47 CHF + Lab-testing: 75.80 CHF) = 684.81 CHF 

** Outpatient setting 684.81 CHF plus 3x Filgastrim 320.70 CHF = 1005.51 CHF 

***cost weight 1.419 * SwissDRG 12.0-base case cost Graubünden 9 685 Fr = 13743.02 CHF: 
https://www.swissdrg.org/application/files/6816/8550/9308/SwissDRG-Version_12.0_Fallpauschalenkatalog_AV_2023_2023.pdf 
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