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INTRODUCTION:

Head and neck squamous cell carcinomas (HNSCC) constitute 10% of all malignant cancers. 40% of HNSCC occur in the oral cavity, 25% in the larynx and 15% in the throat. The number of incidence in males is four times more frequent than in females.

Generally HNSCC appears between the sixth and seventh decade of life [1].

Head and neck squamous cell carcinoma has an estimated annual global incidence of about 600,000 cases [2]. In Poland, about 5,700 new cases and 3,600 of deaths are stated annually [1].
Induction therapy involves the use of chemotherapy before patients receive chemoradiotherapy (CRT) or radiotherapy (RT) with the aim of shrinking tumors and reducing the risk of distant metastases development [3].

The aim of the analysis was to estimate the cost-effectiveness of docetaxel plus cisplastin and 5-fluorouracil (TPF) vs. standard regimen cisplastin and 5-fluorouracil (PF) as an induction chemotherapy followed by concurrent radiation (RCT TAX 323 [5]) or

chemoradiation therapy (RCT TAX 324 [6]) in locally advanced unresectable head and neck squamous cell carcinomain Poland.

Two cost-effectiveness Markov models (based on randomized clinical trials TAX 324 or TAX 323) were constructed using
TreeAge Pro 2008.

The cost-effectiveness analyses (CEA) were conducted from the payers' perspective (National Health Fund and patient), using
clinical data from published sources and Polish expense data assuming a 15-year time horizon. In line with Polish guidelines,
the costs and benefits were discounted at 5% annual rate. To estimate the robustness of results, one-way and two-way
sensitivity analyses were performed.

The target population were adult patients with locally advanced (stages IIl or IV) HNSCC that had been diagnosed by histologic
orcytologic analysis.

The unit of effectiveness in the analysis was 'life years gained' (LYG). The outcome of the analysis was an incremental cost-
effectiveness ratio (ICER), which presents the cost of gaining one additional life year (LYG) in the case of use the chemotherapy
with docetaxel instead of standard regimen.

Based on a systematic review two randomized clinical trials were included in the comparison: TAX 323 [4] and TAX 324 [5].

The following comparisons were considered:

—> TPF4 vs. PF4 - The TPF4 regimen consisted of docetaxel at a dose of 75 mg per square meter of body-surface area
(BSA) administered as a 1-hour infusion on day 1, followed by cisplatin, at a dose of 75 mg per square meter of BSA,
administered as a 1-hour infusion on day 1, and fluorouracil at a dose of 750 mg per square meter per day, administered by
continuous infusion on days 1 to 5. The PF4 regimen consisted of cisplatin at a dose of 100 mg per square meter of BSA,
administered as a 1-hour infusion on day 1, followed by fluorouracil at a dose of 1000 mg per square meter per day,
administered by continuous infusion on days 1 to 5. Treatment was administered every 3 weeks (defined as one cycle) for up to
four cycles [4];

—> TPF3yvs. PF3-The TPF3 regimen consisted of docetaxel at a dose of 75 mg per square meter of BSA, administered as a
1-hourintravenous infusion, followed by intravenous cisplatin (100 mg per square meter), administered during a period of 0.5 to
3hours, followed by fluorouracil (1000 mg per square meter per day) administered as a continuous 24-hour infusion for 4 days.
Patients in the PF3 group received intravenous cisplatin (100 mg per square meter), followed by fluorouracil (1000 mg per
square meter per day) as a continuous 24-hour infusion for 5 days. Induction chemotherapy was given every 3 weeks (defined
asonecycle) forthree cycles [5].

Itwas assumed thatmean BSAis 1,7 m’.
The following states were considered in the model: “stable disease”, ‘response”, “progression” and “death”.
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Inthe Markov model, a cycle length of 3 weeks was used to coincide with the induction chemotherapy cycle length. The Markov
model was constructed for a 15-year time horizon (260 cycles).

Transition probabilities were derived from the literature, including clinical trial reports and case series. Weibull distribution was
used to estimate transition probabilities from “progression” state to “death” state and from “stable disease” state to “progres-
sion” state. Wherever data was missing, expert opinion was used.
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Inthe analysis, direct medical costs were considered using Polish cost data:

—> costs ofinduction chemotherapy (drugs, hospitalization, premedication),

—> costs of chemoradiotherapy orradiotherapy (drugs, hospitalization, premedication),
—> costs of serious adverse events,

—> costs of surgeries,

—> costs of pain treatment,

—> costs of palliative care in case of arelapse,

—> costs of health state monitoring,

—> costof terminal care.

To calculate resource use data of Polish costs, Polish guidelines regarding HNSCC treatment, expert opinion and data from
RCT studies were used.

Table 1.

‘Chemotherapy regimens
TPF4 PF4
Chemotherapy costs (including hospitalization) [PLN] 651968 180447
Premedication costs [PLN] 13370 10442
Costs of serious adverse events treatment connected with chemotharapy [PLN] 447877 5,32008
Radiotherapy costs [PLN]
Costs of serious adverse events treatment connected with radiotherapy [PLN] 134232 1,29591
Surgery costs [PLN]
Costs of monitoring — 15! year after treatment finish [PLN] 4597 4594
Costs of monitoring — 214 year after treatment finish [PLN] 3217 3214
Costs of monitoring — 3t year after treatment finish [PLN] 2757 2754
Costs of monitoring — 4 year after treatment finish [PLN] 2296 2294
Costs of pain treatment after finishing the therapy [PLN] 3419 3419
Costof enteral in progression state/cycle [PLN]

Cost of stomach tube [PLN]

Cost of tracheotomy [PLN]

Cost of gastrostomy [PLN]

Costs of pain treatment in patients with progressive disease [PLN]

Parameters

Costs of second line chemotherapy [PLN]

Costs of terminal care [PLN]

1€=4.55PLN; 25.03.2009

Average costs of the treatment for HNSCC (including chemotherapy, radiation or chemoradiation therapy,
treatment of serious adverse events, surgery, health state monitoring, relapse treatment and palliative care)
were: 54,708 PLN for TPF3 and 40,614 PLN for PF3 basing on TAX 324 and 46,107 PLN for TPF4 and 27,510
PLN for PF4 basing on TAX 323.

Based on TAX 324 treatment effects (per patient) were 4.3631 LYG vs. 3.4183 LYG respectively for TPF3 and
PF3 regimens. Based on TAX 323 treatment effects (per patient) were 1.9694 LYG for TPF4 vs. 1.6875 LYG
for PF4.

ICER for the TPF3 vs. PF3 comparison for trial TAX 324 was 14,916.40 PLN/LYG and 65,958.51 PLN/LYG for
the TPF4 vs. PF4 comparison for trial TAX 323.

Regarding Polish willingness to pay (WTP) thresholds, the regimen TPF3 is highly cost-effective and the
regimen TPF4 is cost-effective.
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1€=4.55PLN; 25.03.2009

Figure 3.
Cost-Effectiveness Analysis at HNSCC TPF3 vs PF3

Figure 4.
Cost-Effectiveness Analysis at HNSCC TPF4 vs PF4

Cost [PLN]

360 3k0 | abo | 420 | 4

Effectiveness [LYG]

7 o TPFa
45,000 o pra

43,000
41,000
39,000
37,000
35,000
33,000
31,000

Cost [PLN]

29,0004

27,000 T T T T T
1680 1730 1780 1830 1880 1930 1

Effectiveness [LYG]

The robustness of the models was tested in the sensitivity analyses which proved stability of the results.

The docetaxel regimens are more effective and more expensive in the induction treatment of patients with locally advanced unresectable HNSCC, compared with PF chemotherapy. ICERs are below the acceptable threshold; therefore the docetaxel therapies

(TPF3and TPF4) can be considered a cost-effective treatment for locally advanced unresectable HNSCC in Poland.
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