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BACKGROUND

More than half a million new cases of lung cancer are annually diagnosed worldwide?;

The estimated incidence of new cases of lung cancer/100,000 inhabitants in the latest years in
Portugal is about 34 new cases (28 new cases/100,000 in men and 6 new cases/100,000 in women)?
and mortality continues to increase3;

Non-small cell lung cancer (NSCLC) five year survival across all disease stages is about 12%?;

Surgery is the treatment of choice, but only about 20% of tumours are suitable for potentially curative
resection?;

Docetaxel, pemetrexed or erlotinib are presently authorized for 2 line treatment of NSCLC in
advanced stage#;

Erlotinib [an epidermal growth factor receptor/human epidermal growth factor receptor type 1 (EGFR
also known as HER1) tyrosine kinase inhibitor] is indicated for the treatment of patients with locally
advanced or metastatic non-small cell lung cancer after failure of at least one prior chemotherapy
regimen®.

OBJECTIVE

To evaluate costs and benefits of erlotinib in 2" or 3™ line treatment of advanced or metastatic NSCLC
versus docetaxel, pemetrexed or best supportive care performing a cost-utility analysis (incremental
cost per Quality Adjusted Life Years - QALY) and a cost-minimization analysis (incremental cost per Life
Year Gained — LYG).

METHODS

Cost-utility analysis
A model with three health states (Figure 1) was used
to estimate the cost-utility of erlotinib therapy versus

docetaxel, pemetrexed or best supportive care. All A

patients are in the “Progression Free Survival” health Progression

Free

state when simulation starts. Every monthly cycle,
Survival

patients can stay in the “Progression Free Survival”
state (A) or transit to other health states (B or C). After
“Progression”, a patient can stay on the same state (D)
or transit to “Death” (E).

The model does not operate in the traditional Markov
process way. There are no transition probabilities;
Kaplan-Meier estimates concerning time spent in
“Progression Free Survival’ health state and overall

Figure 1 Structure of decision model

survival are directly used in the model.
Cost-minimization analysis
Since there are no head-to-head clinical trials that directly compare the efficacy of erlotinib with
docetaxel and/or pemetrexed, indirect comparisons between the three active therapies were performed,
based on efficacy results from respective pivotal clinical trials. Given there is no evidence of differences
in terms of survival, the cost-effectiveness results (that is, cost per LYG) were confined to a cost-
minimization analysis.
Population
A hypothetical cohort of Portuguese patients with locally advanced or metastatic NSCLC who have
failed one or more previous chemotherapy regimens (2" and 3" lines) was considered, according to
the characteristics of patients included in 3 pivotal clinical trials used in the model.
Model assumptions

Three active therapies (erlotinib, docetaxel and pemetrexed) and best supportive care;

When simulation starts all patients are in the “Progression Free Survival” health state and the
transition to other health states is performed in 1 month length cycles with an half cycle-correction;

Time horizon is 24 months (2 years) for 2" and 3 line treatment populations, according to the
Weibull and Log-logistic distribution;

5% annual discount rate for costs and consequences (QALYs, LYG)E;

Portuguese National Health System (NHS) perspective (direct medical costs supported by NHS) was
applied;

Between the three active therapies progression free survival and overall survival are identical;

Utilities are taken from a utility study conducted among healthy people in the UK (n=154) using EQ-
5D visual analogue scale;

The utility scores associated with the “Progression Free Survival” and “Progression” health states
were 0.451 (SE=0.170) and 0.217 (SE=0.011), respectively (Table 1);

QALY calculation per cycle was performed considering the proportion of patients with or without
adverse events.

Table 1 Utility values used in the model

Resource consumption and costs
Standard Error

Health States

(SE) Resource consumption was estimated by a
G TR Uik Portuguese expert panel (Delbecq panel) with 6
FEgEEE o217 oon pneumologists and 1 oncologist (Table 2);
Medicinal product unit cost, speciality visits,
Rash 0.403 0.166 hospitalizations, tests and procedures were estimated
Diarrhoea 0.325 0.148 using official databases [namely Homogeneous
Nausea 0.315 0.146 Diagnostics Groups table, hospital Analytical Account
Stomatlis. o=zt QIED Reports and National Authority of Medicines and
::::“’:”:::mpema gfz: g:fj Health Products (INFARMED, |.P.) database]. Costs
e 0306 0.163 were actualized to 2008 considering a annual inflation

Source: Utilty study conducted in UK (n =154) rate of approximately 3% (Table 2);

Costs of medicinal products exclusively used in hospitals were obtained using the Administragdo
Central do Sistema de Satide (ACSS) database (price without VAT);

Treatment costs were calculated considering a body surface area of 1.7 m2? and the recommended
dose mentioned in the Summary of Product Characteristics of each medicinal product: 150 mg per day
of erlotinib, 75 mg/m? of docetaxel (administrated on day 1; cycles of 21 days) and 500 mg/m2 of
pemetrexed (administrated on day 1; cycles of 21 days).

Table 2 Summary of costs used in the model

Average total cost/patient/month Resource consumption

Health states

Progression Free Survival €675.48 hospltallzatlons visits, tests and prooedures
Progression €2,950.49 v, ik
procedures
Adverse events
Rash €865.45 visits and
Anorexia €632.75 visits and
Diarrhoea €2,958.12 visits and
Nausea €893.71 visits and
Infection €1,908.65 Hospnallzanons and visits
Stomatitis €2245.75 VB, este e
procedures
Neutropenia (grade 3) €41.36 concomitant medication
7 visits, tests and
Neutropenia (grade 4) €602.24 procedures
Febrile neutropenia €3,311.25 i visits and
Fatigue €197.14 visits and
Neuropathy €108.85 i visits and i icati
Unit cost Source
Medicinal products
- €70,00 . .
Erlotinib (per 150 mg tablet) Roche Farmacéutica Quimica, Lda.
€ 169,26 and € 666,74
Docetazel (per 1 vial of 20 mg and 80 mg, respectively) ACssatabase)
Pemetrexed (per 1 vial of 500 mg) Average sale price (information obtained from two hospitals)

ACSS - Administracéo Central do Sistema de Satide (database consulted between January and February 2008)

The base-case analysis results (2" and 3" line treatment, 2 years) (Table 3) show that:

The total cost per patient was lower with erlotinib (€ 26,478) vs. docetaxel (€ 29,262) or pemetrexed
(€ 32,762) and higher vs. best supportive care (€ 16,112);

QALYs per patient were higher with erlotinib (0.250) vs. docetaxel (0.225), pemetrexed (0.241) or
best supportive care (0.186);

Erlotinib was “dominant” in the cost-utility analysis, with a lower cost and a higher efficacy vs.
docetaxel and pemetrexed.

Table 3 Base-case analysis: 2" and 3 line treatment with erlotinib vs. best supportive care, docetaxel or
pemetrexed (per patient results)

2 year analysis Erlotinib Best supportive care Docetaxel
Cost-minimization analysis

Cost €26,478  €16,112 €29,262 €32,762

Life Years Gained 077 0.62 077 0.77

Incremental cost per Life Year Gained - €70,424 Erlotinib is cost-saving  Erlotinib is cost-saving
Cost-utility analysis

Cost €26,478  €16,112 €29,262 €32,762

QALY 0.250 0.186 0.225 0.241

Incremental cost per QALY gained - €161,742 Erlotinib is dominant Erlotinib is dominant
Type of resources

Progression free €2,973 €1,817 €2,973 €2,973

Post progression €14,192 €14,027 €14,192 €14,192

Drug acquisition €8,625 €0€ €7,236 €12,114

Drug administration €0 €0€ €2,017 €1,977

Adverse Events €687 €268 €2,843 €1,506

Total cost €26,478 €16,112 €29,262 €32,762

Incremental cost vs erlotinib - -€10,366 €2,784 €6,284

Probabilistic sensitivity analysis results (+ 20% variation concerning resource consumption and cost)
are described in Table 4. These results confirmed the robustness of the base-case analysis results.

Table 4 Sensitivity analysis: 2" and 3™ line treatment with erlotinib vs best supportive care,
docetaxel or pemetrexed (per patient results)

2 year analysis Erlotinib Best supportive care Docetaxel Pemetrexed
Type of resources

Progression free €2,968 €1,814 €2973 €2,985
Post progression €13,957 €13,912 €13,933 €13,942
Drug acquisition €8,627 €0€ €7,254 €12,126
Drug administration €0 €0€ €2,022 €1,979
Adverse Events €686 €267 €2470 €1,494
Total cost €26,237 €15,994 €28,653 €32,526
Incremental cost vs erlotinib = -€10,243 €2416 €6,289

CONCLUSIONS

The use of erlotinib instead of docetaxel or pemetrexed could contribute with annual savings for the
Portuguese NHS (substitution rates: 5% - 65%) that would range between € 135,046 - € 1,755,602
(docetaxel replacement) and € 291,801 — € 3,793,409 (pemetrexed replacement), with a gain in terms
of QALYs.

REFERENCES

1. Non-Small Cell Lung Cancer Collaborative Group: Chemotherapy in non-small cell lung cancer: A meta-
analysis using updated data on individual patients from 52 randomised clinical trials. BMJ 311:899-909,
1995;

2. Parente B, Queiroga H, Teixeira E, Sotto-Mayor R, et al. Estudo Epidemiolégico do cancro do pulmao
em Portugal nos anos 2000/2002. Rev Port Pneumol 2007;XIlI (2,supl Margo/Abril);

3. Henrique Barros, Nuno Lunet, Manuel Sobrinho Simdes. O Cancro em Portugal.

Available at http://www.ipatimup.pt/medprev/paper3.pdf;

4. Capri S., Morabito A., Carillio G. et al. Valutazione econémica di erlotinib, docetaxel e pemetrexed nel
trattamento di seconda linea del carcinoma polmonare non a piccole cellule. PharmacoEconomics —
Italian Research Articles, 9(2):113-124. 2007;

5. Erlotinib Summary of Product Characteristics.

Available at http://ec.europa.eu/enterprise/pharmaceuticals/register/alfregister.htm;

6. Orientagbes metodolégicas para estudos de avaliagdo econémica de medicamentos - National Authority

of Medicines and Health Products (INFARMED, I.P.). Lisbon, 1999.

Roche)

Eurotrials

Scientific Consultants





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


