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Amélioration de la sécurite du traitement au Fluoro-Pyrimidines
basée sur I'évaluation de l'activité
Dihydropyrimidine Déshydrogénase
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Fluoro-pyrimidines

13.1. Chimiothérapie
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12121 Méthotrexate (& fortes doses)

Fluoro-pyrimidines are
fluorinated-pyrimidine antimetabolite
drugs used in oncology.
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135 Médicaments antihormonaux utilisés en oncologie

5-Fluorouracil (5-FU) is commonly used in combination
with other chemotherapy in patients with breast, colorectal,
head and neck,... cancers.

Capecitabine and Tegafur are prodrugs of 5-FU
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Table 1: Regimens that include 5-FU or capecitabine and their indications”

Anal cancer Locoreg ional Mitomycin + S-fluorouracil + RT
S-flucrouracil + cisplatin + external beam RT
Advanced Cisplatin + 5-fluerouracil by CIV
Gallbladder cancer and | Advanced Gemgitabine + capecitabine
Cholangiocarcinoma Capecitabine + oxaliplatin
Mitomycin + capecitabine
Breast cancer Adjuvant Cyclophosphamide + epirubicin + S5-lusrouracil (FEC) —
docetaxel
Cyclophosphamide + epirubicin + 5-luorouracil (FEC) —
weekly paclitane]
Docetaxel + trastuzumab followed by cyclophosphamide +
epirubicin + S-Auorouracil (FEC)
Adjuvant / Cyclophosphamide + epirubicin + S5-luarcuracil (FEC 100)
metastatic Cyclog hamide + methotrexate + S-fluorouracil (CMF
Metasatic Capecitabine
Docetaxel + capecitabine
Ixabepilone + capecitabine
Capecitabine + trastuzumab
Carcinoma of unknown Refractory or Cxaliplatin + capecitabine
prirmary recurrent
Cervical cancer Initial RT + cisplatin + S-Auorouracil
Colorectal cancer Locally RT + capecitabine
advanced
Adijuvant Capecitabine + oxaliplatin (XELOX)
Adijuvant / Bolus fluorouracil + leucovorin (Roswell Park regimen)
Advanced Bolus Sflucrouracil
Capecitabine
Metastatic / Leuwcovorn + infusional Sfluorouracil + oxaliplatin
Adjuvant (FOLFOX)
Metastatic Infusional 5-fluor ouracil
Irinote can + bolus S-Aucrouracil + leucovorin (IFL)
Leucovorin + infusional 5fluorcuracil + innotecan
(FOLFIRI)
Cetuximab + FOLFOX-4
Cetuximab + FOLFIRI
Panitumumab + FOLFOX-4
Panitumumab + FOLFIRI
Ziv-aflibercept + FOLFIRI
| Bevacizumab + FOLFIRI
Bevacizumab + FOLFOX
Esophageal cancer Locally S-fluorouracil + cisplatin + RT
advanced Craliplatin + protracted infusion 5fluorouracil + RT prior
to sungery
Cisplatin + capecitabine
Recurrent / Epinubicin 4+ cisplatin + 5-fluorouracil (ECF)
Metastatic S-fluorouracil + cisplatin
Docetaxel + dsplatin + S¥luerouracil (DCF)
Oxaliplatin + S-fluorouracil + leucovorin (FOL FOX)
Epirubicin + oxaliplatin + capecitabine (EQOC, EOX)
Irinote can + S-fluorouracil + leucovorin (FOLFIRI)
Cisplatin + capecitabine + trastuzumab
Gastric cancer Adijuvant S-flucuracil + leucowvorin + RT
Epirubicin + cisplatin + S5-Auercuracil (ECF)
Capecitabine + oxaliplatin after D2 gastrectomy
Advanced Epinubicin_+ cisplatin + S-luorouracil (ECF)
disease Docetaxel + dsplatin + 5flucrouracil (DCF)
Epirubicin + cisplatin + 5-luorouracil (ECF)
Epirubicin_+ cisplatin + capecitabine ([ECX)
Epinubicin_ + oxaliplatin + S-fluorouracil (EQF}
Epinubicin + oxaliplatin + P (EOX)
Cisplatin + 5-fluorouracil (FLP)
Cisplatin + 5-fluorouracil (CF)
Irinote can + S-fluorouracil (IF)
Head and neck cancer Chemoradiation | Carboplatin + 5-fluorouracil + RT
Cisplatin + RT followed by cisplatin + S-fluoroura cil
Advanced Docetawel + dsplatin + 5 fluorouracil (TPF)
discase Cisplatin + 5-fluorouracil (PF)
High risk Postoperative RT + cisplatin + 5-fluvorouracil
Metastatic / Cisplatin + S-fluorouracil
Recurrent Carboplatin + 5-fluorouracil
Cisplatin or carboplatin + S5-fluorowracil + cotudmab
PHETS Advanced / Streptozocin + S-fluorouracil
Metastatic
Pancreatic cancer Advanced / Crcaliplatin + ifnotecan + S5-fluorouracil + lewcowvonn
Metastatic (FOLFIRIMOX)
Crealiplatin + folinic acd (leuvcovoring + 5-Auorouracil (OFF
+ BSC (best supportive care)
Waginal cancer Advanced Cisplatin + S5-fluorouracil + RT

"Source: Hematology Oncology Therapy. Boyiadzs. Kohler, Frame, Fojo 2™ Edition 2014
Abbreviations: RT. radiation theraow CIW. continuous intravenous infusion
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Fluoro-pyrimidines metabolism

»  Metabolism of 5-FU is mainly mediated by Dihydropyrimidine Dehydrogenase (DPD), an enzyme
encoded by the DPYD gene with a limiting function in the degradation of pyrimidine bases. DPD is
responsible for the degradation of more than 80% of standard doses of 5-fluorouracil.
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DPD & Pyrimidine
metabolism
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Fluoro-pyrimidines toxicity

» A 30-years old story

Familial Pyrimidinemia and Pyrimidinuria ¢ ) ™ NEW ENGLAND
\4/ JOURNAL of MEDICINE

Associated with Severe Fluorouracil Toxicity 1935 313945940
Mendel Tuchman, M.D., Joel S. Stoeckeler, M.D., David T. Kiang, M.D., Ph.D., )

Robert F. O'Dea, M.D., Ph.D., et al.

Dehydropyrimidine Dehydrogenase Deficiency in a Cancer
Patient Undergoing 5-Fluorouracil Chemotherapy

H.B. SCHNEIDER and H. BECKER ANTICANCER RESEARCH 24: 1091-1092 (2004)
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Dihydropyrimidine Dehydrogenase (DPD)

deficiency

» AR disorder, characterized by a wide range of severity with neurological problems (including
seizures, intellectual disability, microcephaly, autistic behavior) in some individuals and no symptoms

In others

»  Approximately 5-8% of the Caucasian population has a partial DPD deficiency, which can cause
fatal toxicity when using Fluoro-pyrimidines.
Up to 0.5% of the population is fully DPD deficient.

= 17000 new patients potentially exposed yearly to Fluoro-pyrimidines in Belgium
= 1300 present partial DPD deficiency A =
= 85 have non-functional DPD
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Fluoro-pyrimidines toxicity

»  For patients with total DPD deficiency, loss of this enzyme activity increases the half-life of 5-FU,
leading to toxic accumulation.

Normal DPD DPD deficiency
Uracil Uracil
<-—5-FU 5-FU —}
anabollsm anabolism
Cytotoxm ‘ DPD “ Cytotoxic
metabolltes metabolites

5-FUH, 5- FUH +
Tolerable Severe
off-target off-target

toxicity toxicity



Fluoro-pyrimidines toxicity

»  Acute early-onset of toxicity and severe, life-threatening, or fatal adverse reactions (ie. fever,
mucositis, vomiting, diarrhea, neutropenia, skin effects, neurotoxicity, cardiotoxicity).

Complete deficiency may lead to patient’s death due to MOF.

|
\\_ |

/" Unusually severe N CNS side effects®7101718
digestive side effects®6912 — Changes in consciousness
— Oral mucositis (mouth pain, A or mental status
pain on swallowing) N — Encephalopathy
— Vomiting not well controlled — Cerebellar ataxia
by antiemetics
— Diarrhea J N Skin side effects®”
— Anorexia — Erythema (other than mild-
moderate hand-foot syndrome)
— Desquamation

7 Hematologic side \\ “ | \
effects—unusually severe \ ! Cardiac side effects4151687 \|
or rapidly falling36-912

\ ' — Acute cardiomyopathy
— Leukopenia (WBC <3500 cells/pL), \ — Myocardial ischemia
d/or -

N

— Neutropenia (ANC <1000 cells/uL?), an o 24 — Arrhythmia
— Thrombocytopenia (<100,000 platelets/i) , AR — Left ventricular dysfunction

- Cardiac arrest
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Fluoro-pyrimidines toxicity

5FU a toxic drug

» In France with an estimated : ~ 80 000-100 000 pts /year treated with

S5FU
Patients receiving a systemic CT Fluoropyrimidines estimate
(Sources INCa 2012) (FUSAFE)
- 65 000 GI cancers 83%
- 56 000 breast cancer 50%
- 13 000 head and neck 66%

» 500 deaths/ year

» 5000 major toxicities/ year
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Management of Fluoro-pyrimidines toxicity

>

>

Dose adaptation / Treatment discontinuation Tegafur

Hemodialysis ™
Oteracil: inhibitor of OPRT enzyme, used to reduce Um
undesirable effect on GI mucosa g 5
Gimeracil: inhibitor of DPD enzyme, used to increase half- g [
life of 5-FU, resulting in higher systemic concentrations B Gimeraci a1
ro tox.
L. . . . ® Cardiac tox.
> Association Tegafur/Oteracil/Gimeracil: Teysuno G
OH
AN

04

10

! e dUTPase SN
5 damage

Tumor

m—p FGUMP = FdUTP
Gl tract

= FAUMP === === FdUTP
Oteracil

Antitumor,
activity

(Diarrhea,
Stomatitis)

Bone MATO%, | ¢ JUMP—s—= FAUTP  Myelo tox

Oteracil

1

0 COOK
i

FAUMP concentration

Tumor: High

Normal tissue: Low

1

Antidote: Uridine triacetate (Vistogard®), orally active prodrug
of the naturally occurring nucleoside uridine which
competitively inhibits cell damages caused by 5-FU

Low availability, should be administered within 96h after 5-FU

administration
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Assessment of DPD Activity

>

>

Assessment of DPD activity rely on:

= (Targeted) Genotyping of DPYD gene

= Phenotyping

« Uracile / Dihydrouracile (Thymine / Dihydrothymine) on plasma
» DPD activity on leukocytes (PBMC)

5-FU monitoring
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DPYD gene

»  Chromosome 1p21.3  tseboetos © '+ 0

chromosome 1 [ | | ol
23 eXOnS l L] oo 1 ] L} L] L] L] n LA
Assembly exceptions
»  >1000 variants described
No. Exon / Intron Start End Start Phase End Phase Length Sequence
Exons/ Introns  Translated sequence  Flanking sequence UTR fercr Q“G@—”TTTGTT“ABEZ*—@GAGCTGTJETCAG

LEUET IR ([ 101 A7 =1 01123l Coding sequence l§ Frameshift [ Inframe deletion i Inframe insertion [
{ACTTGCIAAGGRAGAAR A ENGNONAT TTCTGCCATTCCTCIMMMBACGEARGETT

Protein altering variant J§ Splice acceptor [§ Splice donor [ Splice region JE=i=[ 318l Stop gained RS ARAAGERGCEGA A TIGT TECTATGCAGTTHCT TCGGACAGABCAAGATEARACH

\ATGGAATGAAGATCAAGATCACATGEICCATCTGAAAGCECATCTCEICATEAGT
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ACACTACACTECAATNEETEAATCATCCARAGCAAGCTICTTREIACATTCACARATAEE
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DPYD gene

> Chromosome 1p21 3 Assembly exceptions.
chromosome 1 [ | |
23 exons | |
Assembly exceptions |

13

> 1000 variants described

»  ‘Hotspots’

= C.1679T>G, p.I560S (DPYD*13), rs55886062
= C.1905+1G>A (IVS14+1G>A, DPYD*2A), rs3918290

= C.2846A>T, p.D949V, rs67376798

= .1236G>A, p.E412E (Hap3B), rs56038477

Exan 1 2 3 4 5 a 7 8 9

496A>G
G62G=A
TAASG FOAIC=T
EST=C

El12Z2dclT
295 -298del TCAT

10

1003G>T I
11 SA

11 12

13 14 15

189 7delS

s

1601G=A

16

Tableau 3. Principaux variants DPYD recherchés et fréquences estimées/calculées dans les
- P - 14
populations d’origine caucasienne

Fréquence en Nombre de porteurs /

Taux de porteurs

17

215

W5144+1 G=A

Variants DPYD population 100 000 patients
(sources bibliographiques)  hétérozygotes  homozygotes  hétérozygotes  homozygotes
DPYD*2A 0,8 %
15% 0,01 % 1500 10
(IVS14+1G>A, c.1905G>A) (11, 13, 24, 29)
DPYD*13 0,1%
0,2% 0,0001 % 200 0,1
(c.1679T>G / p.I560S) (8,11, 23, 24, 29)
€.2846A>T 0,6 %
1% 0,004 % 1000 4
(p-D945V) (11, 23, 24, 28, 29)
- 2,4%
HapB3 4,6 % 0,06 % 4600 60
(24, 29)
128 12 20 21 22 23
T |
2657G=A
Z921 A>T
Z983G=T
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Genotyping assay

LAMP (Loop-mediated isothermal amplification) or g°PCR assay
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Phenotyping assay

Functional DPD

Uracile (U)

DPD

DiHydroUracile
(UH2)

Deficient DPD

Uracile (U)

DiHydroUracile
(UH2)

15
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Phenotyping assay

>

LC-MS-MS (or HPLC-UV)

Measurement of Uracil (U) and Di-Hydrouracil (UH2) in plasma
Ratio UH2 / U

]

Sample Name: 14-210105-010101

Analvte: U (113.100/70.000 Da)
RT (Exp. RT): 0.816 (0.826) min
Calculated 14.6 ng/mL

Conc:

Area; 2.40e+005

San hle Type: {Unknown)

{3 ¢ L3 E ¥

Sample Name: 14-210105-010101
5 U IS (116.100/71.000 Da)

RT (Exp. RT): 0.811 (0.822) min

Area; 4 27e+D05
Sample Type: {Unknown)

[

16
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DPD testing &

Dose adaptation

»  Targeted genotyping

ACTA CLINICA BELGICA

Acta Clinica Belgica
International Journal of Clinical and Laboratory Medicine

i ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/yacb20

Joint Belgian recommendation on screening for
DPD-deficiency in patients treated with 5-FU,
capecitabine (and tegafur)

Table 1. Most frequent alleles found, based on a presentation of V haufroid, BGDO april 2019.

Haplotyp rsiD

Nucleotide change

Activity
Score

Allele Functional

Protein change Status

1905+ 1G> A

rs55886062
rs67376798
rs75017182, rs56038477,
1s56276561

C.1129-5923 C > G, c.1236 G > A,
c483 + 18 G > A N/A

[ ] N

p.15605
p.D949V

N/A, p.E412E,

c1679T>G

C.2846A>T Decreased

Decreased

Ref

e Pros / cons of targeted genotyping Sensitivity: 25 %
o _ _ Specificity: 95 %
3 Simplicity of implementation
3 Prospectively validated genotype-based dosing guidelines
3 Quite low sensitivity to detect total (and partial) DPD deficiency

3 Only validated in Caucasian population

17
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DPD testing & Dose adaptation

»  Targeted genotyping : scoring system

DPYD*2A and DPYD*13 alleles

. Non-functional enzyme (Activity score 0)
. Homozygous patients: contra-indication for administration of 5-FU and capecitabine.

DPYD c.2846A>T and HapB3
. Reduced DPD activity of 50% (Activity score 0.5),
. Recent insights suggest an even lower activity and score (Activity score 07?).

Normal alleles (absence of any of the 4 variants)
. Normal DPD activity (Activity score 1).

Activity should be counted for each allele and summed

= Score2: Normal dose L e
. Score 1,50r 1: 50% of the dose DPYD*2A 0.5% Activity 50%
= Score 0,5 or 0: Contraindication -

DPYD*13 0.1% Activity 25% o

C.2846 A>T 0.6% Activity 75% 0.5

Hap B3 2% Activity 65% 50% 0.5
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DPD testing & Dose adaptation

>

Phenotyping

Uracil <16 ng/mL
Compatible with a normal DPD activity.
16 ng/mL < Uracil <150 ng/mL
Compatible with partial DPD deficiency.
Associated with increased risk of toxicity. Reduction of 50% is recommended.
Uracil 2 150 ng/mL
Compatible with total DPD deficiency.
Administration of 5-FU or capecitabine is contra-indicated, risk of severe toxicity is very high.

UH2 / U ratio and Uracil should be reported, potentially useful information.

L '.‘- '.r‘_ 1
Lo o

Existence of interaction between 5-FU and U P \_Mm_f:”j‘fﬁfng;ﬁ:ﬁ03”
occurring when sampling is performed during o

fluoropyrimidine exposure => subsequent risk

of misinterpreting U values with false positive Artificial increase of uracilemia during
results fluoropyrimidine treatment can lead to DPD

deficiency misinterpretation
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DPD testing & Dose adaptation

»  Pros/ cons of phenotyping gggi::\é:g 2(2) 22

. Better sensitivity, compared with the genotyping approach, to detect total and partial
DPD deficiency

. Interpretation not dependent of ethnic origin of the patient
: Strict pre-analytical requirements _
. ... Study UH,:U ratio Method Population n
(risk of false positive) o e R -
- p henotype- based dOSi ng Garg et al. (2012) [32] ———— HPLC-UV Patient 29
. . César et al. (2012) [27] B HPLC-MS/MS Patient 32
recommendations still need to be Coudoré otal. (2012) 361 | " 4 UPLCMSMS Healthy 26
validated in prospective trials mtpiigine s e oy
Svobaite et al. (2008) (331 } O { HPLC-MS/MS Patient 56
Boisdron-Celle et al. (2007) 4 ° HPLC-UV Patient 252
Zhou et al. (2007) (29] —O— HPLC-UV Patient 30
Déporte et al. (2006) |31) t L 3 — HPLC-UV Patient 165
Remaud ef al. (2005) 36 —— HPLC-UV Healthy 8
Jiang et al. (2002) (30 e i HPLC-MS/MS Healthy 123
Gamelin et al. (1999) [26] - 4 HPLC-UV Patient 81
Gamelin et al. (1997) |25 -@—i HPLC-UV Healthy 47

@, Pharmacogenomics © 2015 Future Medicine Lid




Toxicity CTCAEv.4.0 RTOG
I arace

Grade 1 Mild pain Intestine: mild diarrhea, cramping, bowel
movements five times daily, slight rectal discharge,

DPD testing & Dose adaptation OIS o e st nraion

loss of subcutaneous fat, slight atrophy, and dryness
Grade 2 Moderate pain  Subcutaneous/mucous membrane: moderate
fibrosis and moderate atrophy

Grade 3  Severe pain Bone: severe pain, tenderness, complete arrest of
I I . bone growth, and dense bone sclerosis
> M UItlparame_trIC approaCh ) Subcutanecus/mucous membrane: severe
= Gen Otyp Ing induration, loss of subcutaneous tissue, marked
- ; atrophy, and complete dryness
U racl Ie Grade 4  Life threatening Intestine: necrosis, perforation, and fistula
n UH2 / U Grade 5 Death Death
3 Co-variables (age, sex, ...)

The multiparametric approach is statistically (p<0.0001) the most efficient in terms of preventing grade 4 and 5 toxicity (death) following
treatment with FPs. Around 290,000 patients are treated with FPs per year in the USA. Assuming a 0.2% mortality rate due to toxicity, around 580 lives
could be saved per year using the multiparametric pre-treatment test.

GRADE 4 - 5 TOXICITIES

Blue = detected ‘at risk’ Red = detected ‘not at risk’

GRADE 5 TOXICITY

(5.
=

170 7 Blue = detected ‘at risk’ Red = detected ‘not at risk’ Referances
125 - 840 A "More! et al., Mol Cancer
%:gg | E, Ther. 2006; More! et al. Clin
=120 T ® 0 Biochem 2007,
g e 2Boisdion Cell Metal.
B w0 - Ezo | Cancer Lett 2007,
5o F] Henricks LM et a. Lancet
T E Oncol 2018
L 317 *HAS-INCa December 2018
0 5 Boisdron-Celle M. et al.
2 0 - Seminars in Oncology 2017;
0 Mutations Ura>16ngiml UH;FU‘E Multiparametric Patents - 0503616,
Mumo::- . uri:mnm N unﬂ::: mma:-tnr oo un it -
T i i
" _.t:"'"" Y L - - m:::unm: 00001 NS NS

e <0.00001  <0,000010 0,000007
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DPYD ressources - PHARMGKB

PHARMGKB

Gy

- Add a term to make a combination.. Q S Menu @ Help

PRESCRIZING INFO CLINICAL ANNOTATIONS PATHVIAYS
Overview
' }
19 2139 Pl
Prescribing Info
Drug Label Annotations (] overview Er 3T
Cliriical Annotations . Dihydropyrimidine dehydragenase is an essential gene in the pyrimidine metabolic pathway and involved in pharmacegenomics of fluraropyrimidine
drugs.
Variant Annotations e more of the Very Important Pharmacegene (VIP) summary.
Haplotypes L]
Location
Literature ®
Strane chrl: Minus
Pathways b Cytogenetic chrl:p213-p213
Related To GRCh37.010 chrl: 9754329 - 98386615
GRCh28.,07 chrl: 97077743 - 97921059
Automated Annotations [ ]
Links & Downloads Names & Symbols

DPYD

» 661 variants reported
> 57 with clinical annotation

LEVEL ¢

Level 3

Level 3

Level 3

Clinical Annotation Levels of Evidence

VARIANT

rs72549303

rs67376798

rs3918290

rs748620513

rs1184321568

rs12022243

GENE ¢

Level 1 I High
B 9

Level 2

Moderate

&
Low
Unsupported
PHENOTYPE

MOLECULES ¢ CATEGORIES +
fluorouracil Other
capecitabine Toxicity
fluorouracil Toxicity
fluorouracil Other
fluorouracil Other
capecitabine Toxicity

22
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DPD testing recommendations in Belgium

SN CR MEDTGINES HiALTH atmps
ag g NP ACTACNATLGE)

30 April 2020 el oo Acta Clinica Belgica
EMA/229267/2020 Bruxelles, le 02/06/2020

International Journal of Clinical and Laboratory Medicine

Information transmise sous I’antorité de PAFMPS et de la Direction !>\
de la Santeé, Division Pharmacie et Médicaments, au Luxembourg

EMA recommendations on DPD tESting Prior to treatment Communication directe aux professionnels de la santé
with fluorouracil, capecitabine, tegafur and flucytosine S

i ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/yach20

" Médicaments contenant du S-fluorouracile (iv.), de la capécitabine et du
tégafur = : Tests de prétraitement pour identifier les patients déficients en DPD a
risque accru de toxicité sévére

Joint Belgian recommendation on screening for
DPD-deficiency in patients treated with 5-FU,
capecitabine (and tegafur)

»  DPD testing is recommended before any use of Fluoro-pyrimidines
»  Stepwise Phenotype > Genotype approach is suggested

3 Higher sensitivity

3 Lower societal cost

»  Collection of 2 blood samples in any cases (to reduce delays)
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Very slow awareness
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EDITORIAL

Dihydropyrimidine Dehydrogenase Activity and
Fluorouracil Chemotherapy

Predicting Fluorouracil Toxicity: Can We Finally 2008
Do It?

Hany H. Ezzeldin and Robert B. Diasio, Mayo Clinic Cancer Center, Rochester, MIN

Is It Finally Time for a Personalized Medicine
Approach for Fluorouracil-Based Therapies?

Steven M. Offer and Robert B. Diasio, Mavo Clinic, Rochester, MN
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Cost-effectiveness of DPD testing

European Journal of Cancer
Volume 107, January 2019, Pages 60-67

ELSEVIER

Original Research

A cost analysis of upfront DPYD genotype—guided
dose individualisation in fluoropyrimidine-based

anticancer therapy Result
es5uiTs

Expected total costs of the screening strategy were €2599 per patient compared with
€2650 for non-screening, resulting in a net cost saving of €51 per patient. Results of
the probabilistic sensitivity and one-way sensitivity analysis demonstrated that the

screening strategy was very likely to be cost saving or worst case cost-neutral.

Conclusions

Upfront DPYD-guided dose individualisation, improving patient safety, is cost
saving or cost-neutral but is not expected to yield additional costs. These results
endorse implementing DPYD screening before start of fluoropyrimidine treatment

as standard of care.
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.
Sampling

»  Genotyping

: Collection: EDTA tube, 2 mL
3 Storage at 4°C, transport to laboratory within three days at 4°C
: TAT: 1 week

»  Phenotyping

Collection: EDTA tube, 5 mL
Urgent transport to the laboratory, centrifugation within 1h30 after sampling

Storage and transport at -20°C

|deally, contact directly your laboratory after sampling for rapid recovery and centrifugation of the tube.
TAT: 1 week



Costs and tests availability

> Cost

2 Genotyping: ~160 €, of which ~9 € are charged to patient
I Phenotyping: 35-40 € charged to patient, currently not reimbursed by healthcare insurance

»  Test availability in Belgium
5 Targeted genotyping
CHU Sart-Tilman: Centre de Génétigue Humaine
KULeuven: Centrum Menselijke Erfelijkheid
Clinigues Universitaires St-Luc, UCLouvain: Centre de Génétiqgue Humaine
UZ Gent: Centrum Medische Genetica
i DPYD sequencing
i Clinigues Universitaires St-Luc, UCLouvain: Centre de Génétigue Humaine
: UZ Gent: Centrum Medische Genetica
3 Phenotyping
CHU Sart-Tilman: Centre de Génétigue Humaine
Clinigues Universitaires St-Luc, UCLouvain
UZ Gent
Labo Klinische Biologie, Onze-Lieve-Vrouwziekenhuis — Aalst
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