1

Supplementary material for Butzke B et al., The cost-effectiveness of UGT1A1 genotyping before colorectal
cancer treatment with irinotecan from the perspective of the German statutory health insurance, Acta Oncol,
2015; doi:10.3109/0284186X.2015.1053983

Supplementary Online Appendix 1: Main assumptions

The main assumptions made in the model are as follows:
Irinotecan treatment:
- Colorectal cancer treatment with irinotecan can result in sever neutropenia and diarrhea
- The UGTIALI genotype can predict individuals risks to develop sever neutropenia and diarrhea

- Patients with neutropenia/diarrhea can either be treated on an outpatient basis or an inpatient basis
which both causes costs

- Patients with severe neutropenia/diarrhea have an reduction in quality of life which lasts for one week
- Dose-reduction and the administration of growth factors can both decrease the risk for neutropenia
- In addition, dose-reduction can decrease the risk for diarrhea

- Dose-reduction and the administration of growth factors are not assumed to affect the effectiveness of
the irinotecan treatment

- Irinotecan treatment is limited to a maximum of 26 weeks (13 Markov cycles)

Subsequent Therapy:
- After the occurrence of severe side-effects an alternative chemotherapy regime is administered
- The duration of the subsequent therapy line was limited to a maximum of 24 weeks

- The subsequent line of therapy is only assumed to influence costs but it does not affect overall survival
and quality of life




Online Appendix 2: Literature reviews

1.1 Distribution of UGT1A1 genotypes in Germany

1.1.1 Flowchart of the structured literature search

PubMed search: (((((prevalence OR distribution)) AND (genotype OR homozygotes OR
homozygous)) AND (UDP-Glucuronosyltransferase IA1 OR UGT1A1)) AND (Germany
OR German)) AND ("2006/01/01"[Date - Publication] : "3000"[Date - Publication]); Filters
activated: English, German;

l

11 publications Excluded (n=8)

identified
—_— e Studies with different topic (n=6)

e No original study (n=2)

l

Studies assessed (n=3) Excluded (n=2)

—_—> e Information required not included (n=2)

l

One study selected

Schulz et al. UGT1A1 gene polymorphism: impact on toxicity and efficacy of irinotecan-based
regimens in metastatic colorectal cancer. World J Gastroenterol. 2009 Oct 28;15(40):5058-66.
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1.2 Probability of severe neutropenia

1.2.1 Flowchart of the structured literature search

PubMed search: ((((irinotecan|[ Title/Abstract]) AND (UDP-Glucuronosyltransferase 1A1
OR UGT1A1[Title/Abstract])) AND (neutropenia OR neutropenic[Title/Abstract])) AND
(Colorectal Cancer OR CRC OR MCRC OR colon cancer)) AND ("2006/01/01"[Date -
Publication] : "3000"[Date - Publication]) Filters activated: English, German;

!

51 publications Excluded (n=32)

identified ) ) ) .
— e Studies with Asian, African or South

American background (n=13)

e Studies with different topic (n=5)

l e No original study (n=14)

Studies assessed

(n=19) Excluded (n=18)

e Information required not included (n=6)

e Studies part of the selected meta-analysis

(n=10)
= e Studies with a subordinate role when
One study selected compared tot he meta-analysis (n=2)

Liu et al. Association of UGT1A1%*28 polymorphisms with irinotecan-induced toxicities in colorectal
cancer: a meta-analysis in Caucasians. Pharmacogenomics J. 2013 Mar 26. [Epub ahead of print]

- Evaluation of all the single studies which were included in the meta-analysis; Most suitable study in
terms of study population and availability of required information was selected together with Fuat
Oduncu and Bjorn Stollenwerk;
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1.3 Hospitalisation due to severe neutropenia

1.3.1 Flowchart of the structured literature search

PubMed search: ((((neutropenia OR neutropenic|[Title/Abstract])) AND (hospitalization OR
hospitalisation OR hospital[Title/Abstract])) AND (mCRC OR CRC OR colorectal cancer
OR colon cancer)) AND ("2006/01/01"[Date - Publication] : "3000"[Date - Publication])
Filters activated: English, German;

v Excluded (n=20)
37 qulications e Studies with Asian, African or South
identified American background (n=4)
—
e Studies with different topic (n=11)
e No original study (n=4)
l e (ase Renorts (n=1)
Studies assessed _
(n=17) Excluded (n=16)

e Information required not included (n=12)

e  Wrong study population (no focus on

bevazicumab) (n=4)

l patients with CRC, treatment with

One study selected

Shulman et al. Clinical implications of UGT1A1%*28 genotype testing in colorectal cancer patients.
Cancer. 2011 Jul 15;117(14):3156-62.
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1.4 Risk of death due to hospitalisation with severe neutropenia

1.4.1 Flowchart of the structured literature search

PubMed search: (((neutropenia OR neutropenic|Title/Abstract]) AND (death OR
mortality[ Title/Abstract])) AND (mCRC OR CRC OR colorectal cancer OR colon cancer))
AND ("2006/01/01"[Date - Publication] : "3000"[Date - Publication]) Filters activated:

English, German;

l

19

69 publications
identified

l

Studies assessed
(n=31)

Excluded (n=38)

Studies with Asian, African or South
American background (n=13)

Studies with different topic (n=15)
No original study (n=7)

Case report (n=1)

Animal experiment (n=1)

Full text could not be assessed (n=1)

l

One study selected

Excluded (n=28)

Information required not included (n=17)
Wrong study population (treatment
without irinotecan,treatment not only
with irinotecan-based chemotherapy,
treatment with radioembolisation, very
old patient population, no focus on
patients with CRC) (n=11)

Subordinate role when compared to study
with German study population (n=2)

Schultheis et al. Regorafenib in combination with FOLFOX or FOLFIRI as first- or second-line
treatment of colorectal cancer: results of a multicenter, phase Ib study. Ann Oncol. 2013 Mar 13.

[Epub ahead of print]
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1.5 Impact on side effects by dose reduction

1.5.1 Flowchart of the structured literature search

PubMed search: (((((toxicity[Title/Abstract] OR toxic[Title/Abstract])) AND

(reduction| Title/Abstract] OR reduce[Title/Abstract] OR reduced|Title/Abstract])) AND
(CRC][Title/Abstract] OR MCRC]|Title/Abstract] OR Colorectal Cancer[Title/Abstract] OR
Colon Cancer|[Title/Abstract])) AND irinotecan|[Title/Abstract]) AND ("2006/01/01"[Date -
Publication] : "3000"[Date - Publication]); Filters activated: English, German,;

y

69 publications Excluded (n=64)
identified

— e Studies with different topic (n=48)
e No original study (n=5)

l e (ase Reports (n=1)

e Studies in different language (n=3)

Studies assessed (n=5)

e Studies with Asian background (n=7)

> Excluded (n=4)

l e Information required not included (n=2)

e Wrong study population (wrong
One study selected chemotherapy scheme)(n=2)

Toffoli et al. The role of UGT1A1*28 polymorphism in the pharmacodynamics and pharmacokinetics of irinotecan in patients with
metastatic colorectal cancer. J Clin Oncol. 2006 Jul 1;24(19):3061-8.
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1.6 Impact on side effects by growth factors

1.6.1 Flowchart of the structured literature search

PubMed search: ((((G-CSF OR CSF OR colony stimulating factor OR Filgrastim OR
Pegfilgrastim[Title/Abstract])) AND (neutropenia OR neutropenic|Title/Abstract])) AND
(CRC OR MCRC OR Colorectal Cancer OR Colon Cancer)) AND ("2006/01/01"[Date -
Publication] : "3000"[Date - Publication]) Filters activated: English, German,;

l

25 publications Excluded (n=20)

identified
— e Studies with different topic (n=15)

e No original study (n=4)

l e C(Case Reports (n=1)
Studies assessed (n=5) Excluded (n=4)
— e Information required not included (n=3)

e  Wrong study population (no focus on
CRC patients) (n=1)

l

One study selected

Hecht et al. A randomized, placebo-controlled phase ii study evaluating the reduction of neutropenia
and febrile neutropenia in patients with colorectal cancer receiving pegfilgrastim with every-2-week
chemotherapy. Clin Colorectal Cancer. 2010 Apr;9(2):95-101.
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1.7 Quality of life and colorectal cancer

1.7.1 Flowchart of the structured literature search

PubMed search: (((Health-related quality of life OR HRQOL|[Title/Abstract])) AND
(MCRC OR metastatic colorectal cancer|[Title/Abstract])) AND ("2006/01/01"[Date -
Publication] : "3000"[Date - Publication]) Filters activated: English, German,;

16 publications Excluded (n=11)
identified
—_— e Studies with different topic (n=8)

e No original study (n=3)

l

Studies assessed (n=5) Excluded (n=4)
— e Information required not included (n=1)

e  Wrong study population (no information if
treatment is irinotecan-based, non

l metastatic disease) (n=3)

One study selected

Bennett et al. Health-related quality of life in patients with metastatic colorectal cancer treated with
panitumumab in first- or second-line treatment. Br J Cancer. 2011 Nov 8;105(10):1495-502.
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Supplementary Online Appendix 3: Parameters

95%

Base case Distribution
Parameter estimate SD .conﬁdence for the PSA Source
interval
Probabilities
*
Prevalence of UGT1A1*28, 0.398 0.048 0.303-0.499 Dirichlet Schulz et al. [1]
wildtype
..., heterozygous 0.505 0.049 0.405-0.605 Dirichlet Schulz et al. [1]
..., homozygous 0.097 0.029 0.048-0.171 Dirichlet Schulz et al. [1]
Probability of severe neutropenia, | ) ;15 0.055 0.045-0288 | Beta Coté et al. [2]
wildtype
..., heterozygous 0.227 0.062 0.115-0.378 Beta Coté et al. [2]
..., homozygous 0.5 0.167 0.157-0.843 Beta Coté et al. [2]
.- . Martinez-
Pr.obablhty of severe diarrhoea, 0232 0.056 0.131-0.350 Beta Balibrea et al.
wildtype
(3]
Martinez-
..., heterozygous 0.295 0.051 0.2-0.4 Beta Balibrea et al.
(3]
Martinez-
..., homozygous 0.6 0.122 0.3541-0.823 Beta Balibrea et al.
(3]
Probablhty of hospitalization due 0421 011 0.203-0.665 Beta Shulman et al.
neutropenia [4]
Probability of death from 0 0.228 0-0.091 Beta Schultheis et [5]
hospitalized neutropenia
Probab1hty of hospitalization due 0.25 - 0-0.5 Triangular Expert opinion
to diarrhoea
Probability of death from Rothenberg et al
hospitalized diarrhoea 0 0.005 0-0.019 Beta [6]
. Stage Stage . Van Cutsem et
Overall survival dependent dependent Not varied Beta al. [7]
Risk ratio for severe neutropenia, .
. 0.299 0.382 0.141-0.631 Normal Toffoli et al. [8]
dose reduction
..., growth factors 0.313 0.450 0.129-0.754 Normal Hecht et al. [9]
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Risk ratio for severe diarrhoea,

) 0.329 0.546 0.113-0.960 Normal Toffoli et al. [8]
dose reduction
..., growth factors 1 - Not varied Not varied Expert opinion
Utility weights
Metastatic colorectal cancer 0.762 0.252 0.234-1 Beta E%I}nett ctal
NICE
Utility degrement , febrile 0112 0.042% 0.148-0.722 Beta Diagnostic
neutropenia Assessment
Report [11]
NICE
..., heutropenia 0.073 0.027* Beta Diagnostic
Assessment
Report [11]
NICE
..., diarrhoea 0.074 0.028* 0.029-0.137 | Beta Diagnostic
Assessment
Report [11]
Costs (in €)
Growth factors (costs per " 583.14-
chemotherapy cycle) 1,437.76 539.16 2.671.31 Gamma Lauer-Taxe[12]
FOLFIRI full dose (costs per " 491.52-
chemotherapy cycle) 1,211.85 454.44 225157 Gamma Lauer-Taxe[12]
Subsequent chemotherapy (costs " 530.57- Assenburg et al.
per chemotherapy cycle) 1,061.14 413.87 2,122.27 Gamma [13]
German
Lump sum for chemotherapy " ambulatory fee
(costs quarterly) 145 54.38 58.80-269.42 Gamma schedule (EBM)
[14]
German
% ) ambulatory fee
UGTI1AL test (costs per test) 69.90 26.21 28.35-129.87 Gamma schedule (EBM)

[14]




54

o German
Hospitalization for severe 1.309.22 Diagnosis
. * 9 . =
lesetgopema, recovery (costs per 3,227.93 1,210.47 5.997.38 Gamma Related Groups
(DRG) [15]
German
4,765.17- Diagnosis
* >
..., death (costs per case) 11,748.79 4,405.80 21.828.87 Gamma Related Groups
(DRG) [15]
German
Hospitalization for severe s 764,02- Diagnosis
diarrhea (costs per case) 1,528.05 373.02 3,056.10 Gamma Related Groups
(DRG) [15]
Physician office visit, neutropenia 628.36 235 64% 254.85- Gamma Lauer-Taxe[12]
(costs per case) 1,167.48
..., diarrhea (costs per case) 39.03 14.67* 19.52-78.06 Gamma Lauer-Taxe[12]

PSA probabilistic sensitivity analysis; SD standard deviation; *SD was approximated based on the
following formula: ((mean value*2)-(mean value*0,5)/4)

1. Schulz C, Heinemann V, Schalhorn A, Moosmann N, Zwingers T, Boeck S, et al. UGT1A1 gene
polymorphism: impact on toxicity and efficacy of irinotecan-based regimens in metastatic colorectal
cancer. World J Gastroenterol. 2009;15:5058-66.

2. Cote JF, Kirzin S, Kramar A, Mosnier JF, Diebold MD, Soubeyran I, et al. UGT1A1 polymorphism
can predict hematologic toxicity in patients treated with irinotecan. Clin Cancer Res. 2007;13:3269-75.
3. Martinez-Balibrea E, Abad A, Martinez-Cardus A, Gines A, Valladares M, Navarro M, et al. UGT1A
and TYMS genetic variants predict toxicity and response of colorectal cancer patients treated with first-
line irinotecan and fluorouracil combination therapy. Br J Cancer. 2010;103:581-9.

4. Shulman K, Cohen I, Barnett-Griness O, Kuten A, Gruber SB, Lejbkowicz F, et al. Clinical
implications of UGT1A1*28 genotype testing in colorectal cancer patients. Cancer. 2011;117:3156-62.
5. Schultheis B, Folprecht G, Kuhlmann J, Ehrenberg R, Hacker UT, Kohne CH, et al. Regorafenib in
combination with FOLFOX or FOLFIRI as first- or second-line treatment of colorectal cancer: results of
a multicenter, phase Ib study. Ann Oncol. 2013;24:1560-7.

6. Rothenberg ML, Meropol NJ, Poplin EA, Van Cutsem E, Wadler S. Mortality associated with
irinotecan plus bolus fluorouracil/leucovorin: summary findings of an independent panel. J Clin Oncol.
2001;19:3801-7.

7. Van Cutsem E, Kohne CH, Hitre E, Zaluski J, Chang Chien CR, Makhson A, et al. Cetuximab and
chemotherapy as initial treatment for metastatic colorectal cancer. N Engl J Med. 2009;360:1408-17.

8. Toffoli G, Cecchin E, Gasparini G, D'Andrea M, Azzarello G, Basso U, et al. Genotype-driven phase I
study of irinotecan administered in combination with fluorouracil/leucovorin in patients with metastatic
colorectal cancer. J Clin Oncol. 2010;28:866-71.

9. Hecht JR, Pillai M, Gollard R, Heim W, Swan F, Patel R, et al. A randomized, placebo-controlled
phase ii study evaluating the reduction of neutropenia and febrile neutropenia in patients with colorectal
cancer receiving pegfilgrastim with every-2-week chemotherapy. Clin Colorectal Cancer. 2010;9:95-101.




10. Bennett L, Zhao Z, Barber B, Zhou X, Peeters M, Zhang J, et al. Health-related quality of life in
patients with metastatic colorectal cancer treated with panitumumab in first- or second-line treatment. Br
J Cancer. 2011;105:1495-502.
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National Institute for Health and Care Excellence — Final report
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13. Asseburg C, Frank M, Kohne CH, Hartmann JT, Griebsch I, Mohr A, et al. Cost-effectiveness of
targeted therapy with cetuximab in patients with K-ras wild-type colorectal cancer presenting with
initially unresectable metastases limited to the liver in a German setting. Clin Ther. 2011;33:482-97.

14. KVB Kassenértzliche Bundesvereinigung. Available from http://www.kbv.de. [accessed 17.09.2013].
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