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What is 5fluorouracil?

APyrimidineanalog t /L

Thymin Uracil

ATarget: TE only de novo 1
source ofthymidin SFU metabolism

ASystemic, unselective

ABackbone of solid tumor
chemotherapy since >50
years (1962 by Roche)

DNA excretion
damage

RNA
nucleotide damage
pool
. . imbalance Apoptosis
ANarrow therapeutlc window
FAUMP Fluorodeoxyuridinenonophosphate
FUMP Fluorouridinemonophosphate
DHFU Dihydrofluorouracil
TS Thymidylatesynthase
UMPS Uridine-monophosphatesynthetase

DPD Dihydropyrimidine dehydrogenase




E Efficacy

The NEW ENGLAND JOURNAL of MEDICINE N Engl) Med 2005;352:476-87.

Systemic Therapy for Colorectal Cancer

Jeffrey A. Meyerhardt, M.D., M.P.H., and Robert . Mayer, M.D.

Table 3. Comparative Trials of Irinotecan and Oxaliplatin as First-Line Therapy for Metastatic Colorectal Cancer.*
Median Median
No. of Rate of P Time to P Qverall P
Trial and Regimens Patients  Response  Valuej  Progression Value  Survival  Valuej
S mo mo
Goldberg et al.”?
IFL 264 31 7.0 15.0
FOLFOX 267 45 <0.001 93 0.002 19.5 <0.001
IROX 264 35 0.3 6.5 0.5 17.4 0.04
Tournigand et al.7#f
FOLFIRI 109 56 8.5 21.5
FOLFOX 111 54 NS 8.0 0.3 20.6 0.99
Grothey et al.7%%
Irinotecan plus capecitabine 79 43 7.9 =16
Oxaliplatin plus capecitabine 32 51 0.3 7.9 0.3 =16 NS

* This table includes the results of trials of first-line therapy only. IFL denotes irinotecan and bolus fluorouracil; FOLFOX
oxaliplatin, infusional fluorouracil, and leucovorin; FOLFIRI irinotecan, infusional fluorouracil, and leucovorin; and NS
not significant.

T P values are for the comparison with the IFL regimen (the contral) in the trial reported by Goldberg et al.,”” with the
FOLFIRI regimen in the trial reported by Tournigand et al.,”® and with the irinotecan and capecitabine regimen in the trial
reported by Grothey et al.?®

T In these studies, patients crossed over to the other group at the time of progression of disease or intolerance of first-line
therapy.
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E Toxicity

Mainly Gastrointestinal, dermatologic
and blood/bone marrowoxicity

average grade >3 toxicity (14%)

FOLFOX / XELOX / FOLFIRI . |

SFU+- Y
CF/ COF (+/- £/D) ;
EOF / EOX h

Other
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n=303 Caucasian patients with 5FU therapy

Grade 3:12% severe toxicity
(hospitalization)

Grade 4:4%life-threatening

Grade 5:1%lethal toxicity




. D
E Personalized Medicine

Individual FluorouracilDose Adjustment based on BSA
Pharmacokinetic Follow-Up Compared With Conventional VS
Dosage: Results of a Multicenter Randomized Trial of '
Patients With Metastatic Colorectal Cancer [5FUpIasme]
Erick Gamelin, Remy Delva, Jacques Jacob, Yacine Merrouche, Jean Luc Raoul, Denis Pezet, Etienne Dorval, ~ .

Gilles Piot, Alain Morel, and Michele Boisdron-Celle E Effl Cacy

J Clin Oncol 26:2099-2105. @ 2008 by American Society of Clinical Oncology
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E Personalized Medicine
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E 5FU toxicity kits today
Exon 14 skipping mutation
EQSPECIALTY LABORATORIES

Provider

W 27027 Tourney Road 800-421-7110
& yziencia, CA 1355 www.specialtylabs.com
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Pharmacogenetics

DPD for 5-Fluorouracil Toxicity

Managing medication dosing and predicting response

to treatment of cancer with 5-

The chemotherapy drug 5-fluorouracil (5-FU) i= @ common treatment for cancer because of its

DPD 5-FU GenotypR™

To assess the possibility of severe toxic reactions to 5-FU treatment

. - 4
ovarian, and cervical cancers.®

broad-spectrum application, which includes colorectal, gastric, pancreatic, head, neck, breast,

,cme pat|entc hcwe,er are genet|callv predisposed to

Overview manifestations define which
T
Specialty 1s pleased to offer a new test, the DPD ! E n 1' r O e n 2 Detects ihe most common
GenotypR™ which detects the TVS14+1 G—A ( ; e shvdra ]

B 3 : shydrogenase (DFYD), a
mutation, the primary cause of severe and somety . : - DFYD*2A variant B zed as 3 risk
lethal adverse reactions to 5-EU Predictive = Preventive » Personalized ciency s recognized as a ris

- * Lan be preformed under £ hours testd for the most common
Clinical Value * Simple setup and interpretation ng thg DFYD IVS14+1 G=A
rapeutic decisions.

e Approximately 12.3% of African-Ameri
women, and 1.8% of Caucasian men can
available method to anticipate whether a
The DPD 5-FU |GenotypR™ identifies :

24 1e lindividuals who may de

DPYD Genotyping Kit - Fluorouracil Toxicity

=fit from modified dosage
same time reducing the

reactions to 5-FU.
e Detection of patients who carry the IVS] ‘ High Risk ” IDPY’D V51 4+1G>A mutation detected |
will develop toxicity to 5-FU with a WH
Make appol ‘LDW Risk ” No mutation detected |
q Quest
@ Diagnostics
Interpretation.

Dihydropyrimidine Dehydro,, .. 555979 ©7*¢
11553

(DPD) Gene Mutation Analysis

Limitations
The test identifieskhe [V314+1G=A mutation. wlich accounts for approximately 50% of DP

deficiency alleles ndividuals with one copy of the IV514+1G=4 mutation are predicted to h -
significant side & rd doses of 5-FU and caution should be minimum of two sequence reads of approximately 3.768 base paus

taken when treating with any pyrimidine based therapy. This test does not detect other comprising 23 coding exens and approximately 690 adjacent base pairs in
variations or mutations in the DPD gene which may impair 5-FU or pyrimidine based thera the non-coding interveming sequences (introns). The wild-type DPYD
metabolism and detoxification, nor does it examine other genetic or non-genetic modifiers  gene encodes a protein comprised of 1,025 amino acids.

DPD metabolism The non-coding intronic regions of DPYD that are analyzed do not

Clinical Significance extend more than 20 base pairs proximal to the 5” end and 10 base pairs
Partial or complete deficiency of DPD activity has been associated with an increased riskf  gictal to the 3° end of each exon.
severe adverse reactions when treated with pyrimidine-based chemotherapeutic agents,
such as 5-flugrouraci (3-FU). The test can also be used to confirm the clinical diagnosis ©

Description of Analysis
Comprehensive TheraGuide 5-FU ™ :
DPYD: The entire coding region of the DPI’D gene is analyzed in a

Overall clinical sensitivity: Identifiable variations in DPYD and

dihydropyrimiding dehydrogenase (DPD) deficiency in affected patients and for the dectect TYMS cause up to 30% of the tox_icigf seen in patients receiving 3-FU
and this test detects the majority of DPYD and TTMS variations leading to
toxicity.

ofthe [VS14+1G=4A mutation in asymptomatic carriers.

TheraGuide 5-FU™ Technical Specifications PJ Myriad for Professionals
Myriad Genetic Laboratories. Inc. Updated: February 2009

TEST RESULTS SHOULD BE USED ONLY AFTER REVIEW OF THE FOLLOWING SPECIFICATIONS:

Interpretive Criteria:

“High Risk ”: For DPYD., regardless of the TTMS genotype. this
includes three known mutations (TVS14 +1 G=A_D949V_ I560S8) plus
variants with significant evidence indicating that they adversely affect
protem production or function.

“Moderate Risk™ For TYMS, this includes the 2R/2ZR genotype
(when DPYD result 1s low nsk). If DPYD 1s classified as lugh nsk. the
patient is classified as high risk for toxicity of 3-FU.

“Low Risk”: For DPYD. this includes either no sequence varnants or
variants that are not predicted to affect protein production or function. For
TTYMS. this includes the 2R/3R and 3R/3R genotypes. Both DPYD and
TTYMS genotypes must be low nisk for the patient to be classified as low nisk.

“Genetic variant of uncertain significance”: Includes missense
varants and vanants that occur 1n analyzed intronic regions whose clinical
significance has not yet been determined.




4 DPYDisk variants
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E 54.5% of carrier developed severe toxicity
E OR 7.8 (G13.2-19.6), RR 4.1 (5R.56.7)

E 25% of severe toxicity can be predicted
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Targeted pathway approach

Folate metabolism 5FU metabolism

FUMP
DNA excretion
damage>
RNA
nucleotide damage
.' nzym : ool
et EFUyac:ion imt?alance Apoptosis
previously investigated
- ) . . TS Thymidylatesynthase
E Assess |mp0rtance of variation in genes MTHFR Methylenetetrahydrofolatereductase
Other than DPYD UMPS Uridinemonophosphatesynthetase
for the prediction of 5FU toxicity not investigated in the context of SFU
MTHFD1 Methylenetetrahydrofolatedehydrogenase
— i i i MTR Methioninesynthase
E GenOtyplng Ofl? pOlymorphlsmS In 13 MTRR Meth;onilnesynthasereductase
i i DHFR Dihydrofolatereductase
Genes In 300 patlents SHMT Serinehydroxymethyltransferase

- .. . f |
E Include clinical and demographical factors ALS hesmansiormylase




Study population

w 300 patients receiving 5FU based chemotherapy

w Early onset gastrointestinal, dermatologic and blood/bone marrow
toxicity (NCI CTCAE) was assessed

w Frequency of severe toxicity (prospectivel49o
w Total number of severe toxicity casds:

1% -
4% =" Toxicitygrade

16% Oml 2m3m4m5

Grade 3: severe toxicity
47% Grade 4: lifethreatening toxicity
Grade 5: lethal toxicity

20%
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Clinical and demographical factors

averaged NJ RtBxicity (14%)
|
1 | | | | |

FOLFOX / XELOX / Four Model AUC  P-alue coeff
I PL 0.59 0.0000025 1.48
S Oxaliplati® 0.57 0.0050  -0.67

, Folag 054  0.09 -0.40
CF/CbF(+E/D)E— Xeloda 051  0.60 0.15

Sex 0.54 0.11 0.38
Cape +/Lap Age 051  0.79 0.00
EOF / EO> M Treatment
frequency .. .
N 4DNI RS coadministrationof
other . . .
frequency cisplatir/ carboplatin
0%  10% 20%  30%  40%  50% Increasegisk of severe

toxicity
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Single polymorphism associations

SNP univariate . Significant associations BiHFR Intron1 19bp
Pvalue coeficient del polymorphism with toxicity

TSER 0.93 0.02 DHFR

TSER_mod 0.56 -0.11

TYMS_UTR  1.00 0.00 9 0.60 -

TYMS_ Inl1 0.93 0.02 8 0.40 -

TYMS_In2 073 007 2 00

MTHFR677 0.45 0.14 o

MTHFR1298  0.98 0.00 = 0.00 . . —

MTHFD1 0.60 -0.08 Tox gr0/1 Toxgr2 ¢ 2 E

DHFR del 19t  0.026 0.35

RFC1 0.65 -0.07

SHMT 0.46 -0.14

ATIC 0.55 -0.10

UMPS 0.051 -0.47

ITPA 0.11 -0.57

MTRR 0.98 0.00

MTR 0.41 -0.17

GGH 0.92 0.02




