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Fluoropyrimidine: what are we talking about ?
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Fluoropyrimidine toxicity and DPD deficiency

Pyrimidine Metabolism
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Fluoropyrimidine toxicity: some consensual figures

@ % The NEW ENGLAND s R 1 . . . -
©5) JoUoRnAL o mipterys | Familial Pyrimidinemia and Pyrimidinuria Associated
with Severe Fluorouracil Toxicity ! !
1985 Mendel Tuchman, M.D., Joel S. Stoeckeler, M.D., David T. Kiang, M.D., Ph.D., Rebert F.
O'Dea, M.D., Ph.D., Margaret L. Ramnaraine, B.S., and Bernard L. Mirkin, M.D., Ph.D.et al.

Clinical experience:

« Severe (grade 23) FP-related toxicity in ~ 20-25 %
* FP-related death in ~0,5% of patients

About DPD activity:

» Decreased DPD activity is expected to be found in ~ 50 % of patients
with severe FP-associated toxicity (mainly early onset toxicity)

* In Caucasians, partial DPD deficiency is found™ in up to 8 %, while
total DPD deficiency is found in up to 0,5 % (*DPD activity in PBMCs)
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a Chimiothérapie : le 5-FU, nouveau scandale
sanitaire ?

SUR LE MEME SUJET

Cancer : les médecines
alternatives liées 4 une
survie moindre des patients

"Notre médecine est
dépassée. Elle doit
s'attaquer a l'alimentation,
a la pollution, au travail”

Vie de malade : "Ma plus
belle année ? Celle de mon
cancer"

Quand notre systéme de
santé sera gouverne par
lintelligence artificielle

Le sport ne guérit pas le
cancer, mais il peut v aider

Allergiques a la molecule, des malades du cancer ont ete terrasses par le traitement qui aurait di
les soigner. Un simple test aurait permis d'éviter le pire. Pourquoi n'est-il pas obligatoire ?

Par Elodie Lepage Publié le 02 janvier 2019 & 15h56



EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

PRAC (Pharmacovigilance Risk Assesment Committee) 13/03/2020
DHPC (Direct Healthcare Professional Communications) 04/06/2020

Summary

. Patients with partial or complete dihydropyrimidine dehydrogenase
(DPD) deficiency are at increased risk of severe toxicity during
treatment with fluoropyrimidines (5-FU, capecitabine, tegafur).

. Phenotype and/or genotype testing before initiation of treatment with
fluoropyrimidines is recommended.

. Treatment with 5-FU, capecitabine or tegafur-containing medicinal
products is contraindicated in patients with known complete DPD
deficiency.

. Consider a reduced starting dose in patients with identified partial DPD
deficiency.

. Therapeutic drug monitoring (TDM) of fluorouracil may improve

clinical outcomes in patients receiving continuous 5-fluorouracil
infusions.




Genotyping approach

Targeted DYPD genotyping (2018 CPIC guideline)
- rs$3918290 (c.1905+1G>A, DPYD*2A)
- rs55886062 (c.1679T>G, p.1560S, DPYD*13)

+ rs67376798 (c.2846A>T, p.D949V)

+ rs75017182 (c.1129-5923C>G)

« rs56038477 (c.1236G>A, p.E412E)]> LD: « B3-haplotype »
« rs56276561 (c.483+18G>A)

¢

Full DPYD sequencing (included in NGS panels)

AN N s~

« 23 exons and flanking intronic regions



DPYD genetics: 2018 update from CPIC
Strong Evidence supporting function (“targeted DPYD genotyping”)

DPYD Nucleotide Allele Activity | References
allele change functional score
status
*2A rs3918290 c.1905+1G>A N/A No function 0 Offer 2013 23328581
*5 rs1801159 c.1627A>G p.1543V Normal 1 Offer 2013 23328581
*9A rs1801265 c.85T>C p.C29R Normal 1 He 2008 18452418
*13 rs55886062 c.1679T>G p.1560S No function 0 Offer 2013 23328581
rs67376798 C.2846A>T p.D949V Decreased 0.5 Offer 2014 24648345
HapB3 rs75017182, ¢.1129-5923C>G, N/A Decreased 0.5 Nie 2017 28295243
rs56038477, c.1236G>A, p.E412E

rs56276561 c.483+18G>A N/A



CPIC UPDATE

Clinical Pharmacogenetics Implementation
Consortium (CPIC) Guideline for
Dihydropyrimidine Dehydrogenase Genotype and
Fluoropyrimidine Dosing: 2017 Update

. Amﬂn'lt;ﬂli Linda M. Ht':nricksz, Steven M. Offer’, Julia Barbarino™, Jan H.M. Schellens™’,
Jesse J. Swen®, Teri E. Klein®, Howard L. McLeod’, Kelly E. Caudle®. Robest B. Diasio>® and
Matthias Schwab'®'""?

Amstutz et al. Clin Pharmacol Ther 2018; 103: 210-216




Dosing recommendations for DPYD and fluropyrimidines are based on a

scoring system

Predicted enzyme
activity

Examples of DPYD alleles

Allele activity value

Normal

Reduced

Absent

74

DPYD normal metabolizer
Activity score: 2

Examples of diplotypes:
DPYD*1/*1
DPYD*1/*9A
DPYD*1/*5

*1 1

*5 (c.1627A>QG)

*9A (c.85T>C)

p.D949V (c.2846A>T) 0,5
HapB3 (c.1236G>A as tag SNP)

*2A (c.1905+1G>A) 0

*13 (c.1679T>QG)

A

DPYD intermediate metabolizer
Activity score: 1 or 1,5

DPYD poor metabolizer
Activity score: 0 or 0,5

Examples of diplotypes:
DPYD*1/*2A

DPYD c.2846A>T/c.2846A>T
DPYD*1/HapB3

Examples of diplotypes:
DPYD*2A/*2A
DPYD*2A/c.2846A>T



CPIC UPDATE

2018 CPIC Update

Table 2 Recommended dosing of fluoropyrimidines® by DPD phenotype

Classification of

Phenotype Implications for phenotypic measures Dosing recommendations recommendations®
DPYD normal Mormal DPD activity and “ normal” Based on genotype, there is no indication to Strong
metabolizer risk for fluoropyrimidine toxicity. change dose or therapy. Use label-

recommended dosage and administration.

DPYD intermediate
metabolizer

up to 8% of Caucasian
population

Decreased DPD activity (leukocyte
DPD activity at 30% to 70% that of
the normal population) and increased
risk for severe or even fatal drug tox-
icity when treated with fluoropyrimi-
dine drugs.

Reduce starting dose based on activity score
followed by titration of dose based on toxicity®
or therapeutic drug monitoring (if available).
Activity score 1: Reduce dose by 50%
Activity score 1.5: Reduce dose by-2B6%te—
50%

Activity score 1: Strong
Activity score 1.5: Moderate

DPYD poor
metabolizer

up to 0,5% of Caucasian
population

Complete DPD deficiency and
increased risk for severe oreven
fatal drug toxicity when treated with
fluoropyrimidine drugs.

Activity score 0.5: Avoid use of 5-fluorouracil
or 5-fluorouracil prodrug-based regimens.

In the event, based on clinical advice, altemma-
tive agents are not considered a suitable thera
peutic option, 5-fluorouracil should be
administered at a strongly reduced dose® with
early therapeutic drug monitoring.”

Activity score 0: Avoid use of 5-fluorouracil or
S5fluorouracil prodrug-based regimens.

Strong

85-fluorouracil or capecitabine. "Rating scheme described in Supplement. “Increase the dose in patients experiencing no or clinically tolerable toxicity in the first two cycles
to maintain efficacy; decrease the dose in patients who do not tolerate the starting dose to minimize toxicities. “If available, a phenotyping test (see main text for further
details) should be considered to estimate the starting dose. In the absence of phenotyping data, a dose of <25% of the normal starting dose is estimated assuming addi-
tive effects of alleles on 5FU clearance. *Therapeutic drug monitoring should be done at the earliest imepoint possible (e.g., minimum timepoint in steady state) in order
to immediately discontinue therapy if the drug level is too high.



DPYD genotype-quided dose individualisation of > & ()
fluoropyrimidine therapy in patients with cancer: o
a prospective safety analysis

Linda M Henricks®, Carin AT CLunenburg®, Femke M de Man*, Didier Meulendijks, Geert W ] Frederix, Emma Kienhuis, Geert-Jan Creemers,
Arnold Baars, Vincent O Dezentje, Alexander L T Imholz, Frank JF Jeurissen, Johanna E A Portielje, Rob L H Jansen, Paul Hamberg, Albert | ten Tije,
Helga) Droogendijk, Miriam Koopman, Peter Nieboer, Marléne H W van de Poel, Caroline M PW Mandigers, Hilde Rosing, Jos H Beijnen,

Erik van Werkhoven, André B P van Kuilenburg, Ron HN van Schaik, Ron H | Mathijssen, Jesse | Swen, Hans Gelderblom, Annemieke Cats,
Henk-jan Guchelaar, Jan H M Schellens

Summa
Backgrou?éi Fluoropyrimidine treatment can result in severe toxicity in up to 30% of patients and is often the result Lancet Oncdl 2018

of reduced activity of the key metabolic enzyme dihvdropyrimidine dehydrogenase (DPD), mostly caused by genetic  published Online
variants in the gene encoding DPD (DPYD). We assessed the effect of prospective screening for the four most October19, 2018
relevant DPYD variants (DPYD*2A [rs3918290, c.1905+1G>A, IVS14+1G>A], ¢.2846A>T [rs67376798, D949V], ::Eﬁ?{}ﬁifféﬁg-?
¢.1679T>G [rs55886062, DPYD*13, 15605], and ¢.1236G>A [rs56038477, E412E, in haplotype B3]) on patient safety

and subsequent DPYD genotype-guided dose individualisation in daily clinical care.

See Online/Comment
http /ce.doi.org/ 10.1016/
5147 0-2045(18)30744-7

_________________________________________________________________________________________________________________

Relative risk RR for grade=3 toxicity

i DPYD*2A 1.31 (95% CI 0.63-2.73) for genotype-guided dosing vs 2.87
' DPYD*13 no toxicity for genotype-guided dosing vs 4.30

—

95% Cl 2.14-3.86) for historical cohort E
95% CI 2.10-8.80) for historical cohort :

—

2.00 (95% CI 1.19-3.34) for genotype-guided dosing vs 3.11
1.69 (95% CI 1.18-2.42) for genotype-guided dosing vs 1.72

95% Cl 2.25-4.28) for historical cohort
95% CI 1.22-2.42) for historical cohort

—_ —~

Interpretation Prospective DPYD genotyping was feasible in routine clinical practice, and DPYD genotype-based dose
reductions improved patient safety of fluoropyrimidine treatment. For DPYD*2A and ¢.1679T>G carriers, a 50% initial
dose reduction was adequate. For c.1236G>A and ¢.2846A>T carriers, a larger dose reduction of 50% (instead of 25%)
requires investigation. Since fluoropyrimidines are among the most commonly used anticancer agents, these findings
suggest that implementation of DPYD genotype-guided individualised dosing should be a new standard of care.

Henricks et al. Lancet Oncol 2018; 19: 1459-1467




Dose reductions in DPYD*2A carriers do not result in inferior effectiveness
of fluoropyrimidine-based chemotherapy
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Figure 2. Survival analyses of DPYD#2A carriers with reduced dose versus wild-type patients with standard dose. Shown is the Kaplan—Meier

survival curve for overall survival (a) or progression-free survival (b). The p-value was calculated using the log-rank test for equality of
survival curves. Patients alive at last follow-up were censored.

Henricks et al. Int J Cancer 2019; 144: 2347




DPYD (targeted) genotyping approach

Main advantages:

v Easy to implement in term of pre-analytical and
analytical conditions (! TAT)

v’ Validated genotype-based dosing guidelines

Main limitations:

v Low sensitivity to detect total and partial DPD
deficiency (consistently < 50 %)

v Only validated for Caucasian patients



Phenotyping approach: U and UH./U ratio in plasma
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UH2/U ratio and the four main DPYD variants (heterozygous patients!)
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Uracil <13 ng mi™ (percentiles 0-91, n = 500)
Uracil 13.0-13.8 ng ml' (percentiles 92-94, n = 16)
Uracil 13.0-16 ng mi (percentiles 85-97, n=17)
Uracil 16 ng mi™ (percentiles 98—100, n=17)

................ . 16 ng/ml as a “consensus cutoff” for

pretreatment Uracil value (HAS, France) 3,1%

............................... .
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4 ng/ml as a cutoff value for the
Belgian recommendation 6,2%

|
6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38
Pretreatment uracil concentration (ng mi™")
Pretreatment uracil N Qutcome OR (95% CI) P value
<13ngml™ 500 — 1.00 (reference) =
Global severe toxicity 1.2 (0.24-6.14) 0.8089 —
2y Severe gastrointestinal toxicity 2.9 (0.32-25.5) 0.3428 —
13-13.8 ng ml 16 . ey -
Severe haematological toxicity 0.8 (0.10-7.78) 08413 o
Toxicity-related hospitalisation 2.7 (0.54-13.5) 0.2298 ,_._._.
Global severe toxicity 8.2 (2.55-26.1) 0.0004 N ———
1 Severe gastrointestinal toxicity 6.3 (1.13-34.7) 0.0359 R —
13.9-16 ng mi 17 . o ;
Severe haematological toxicity 4.6 (1.19-18.1) 0.0269 .
Toxicity-related hospitalisation 4.1 (1.02-16.6) 0.0472 .—-—|
Global severe toxicity 5.3 (1.53-18.7) 0.0087 -
Severe gastrointestinal toxicity 33.7 (6.42-176) <0.0001 ——
>16ngml™ 17 Severe haematological toxicity 1.0 (0.11-8.26) 0.9685 —&———
Toxicity-related hospitalisation 16.9 (4.41-64.7) <0.0001 5 —.
Fetal treatment-related toxicity* 44.8 (4.55-441) 0.0011 ? —_—a—
1 10 100

Meulendijks et al. Br J Cancer 2017; 116: 1415




HAS and INCa guidelines summary (France, December 2018)

» Upjasma S 16 ng/mll

“This uracilemia value is not associated with an increased risk of toxicity during
fluoropyrimidine therapy (Meulendijks et al., Br J Cancer 2017)”

“This uracilemia value is suggestive of a associated with
an increased risk of fluoropyrimidine toxicity.

The initial dosage of fluoropyrimidines may be adapted on the basis of a clinical-
biological dialogue depending on the level of uracilemia, the chemotherapy
protocol and the pathophysiological criteria of the patient.

Therapeutic readjustment should be considered as of the second cycle depending
on the tolerance to treatment and/or pharmacological therapeutic monitoring (blood
test of the drug) if it is available.

If genotyping has been prescribed, it will be performed in addition by the
laboratory”

Recherche de déficit en dihydropyrimidine déshydrogénase en vue de prévenir certaines toxicités sévéres survenant
sous traitement comportant des fluoropyrimidines, Recommandations et référentiels, INCa, HAS, décembre 2018



HAS and INCa guidelines summary (France, December 2018)

> Uplasma 2150 ng/ml

“This uracilemia value is suggestive of a total DPD deficiency associated with a
risk of very severe toxicity to fluoropyrimidines.

Treatment with fluoropyrimidines is contraindicated. In the absence of a
therapeutic alternative, the use of fluoropyrimidines could only be considered at
extremely low doses and under very close surveillance. In this case,
pharmacological therapeutic monitoring (blood test of the drug) is highly
recommended.

If genotyping has been prescribed, it will be performed in addition by the
laboratory”

Additional information: UH2/U ratio

“Value given for information only. Current data do not allow to propose a
consensus threshold of UH2/U associated with normal DPD activity. A ratio lower
than 1 is however suggestive of a total DPD deficiency”

Recherche de déficit en dihydropyrimidine déshydrogénase en vue de prévenir certaines toxicités sévéres survenant
sous traitement comportant des fluoropyrimidines, Recommandations et référentiels, INCa, HAS, décembre 2018



Pre-analytical requirements 1h30 maximum at ambient temperature
4h00 maximum at +4°C

Uracil Dihydrouracil
220 4

200
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1204 B g.Le
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T T T T T T
000510 20 4.0 6.0 000510 2.0 4.0 6.0

Time (h)

Figure S3. Stability of uracil and dihydrouracil in whole blood at ambient temperatures (dashed lines) and 2-
8°C (solid lines). Whole blood was obtained from 3 healthy volunteers. Average uracil and dihydrouracil
plasma concentrations are shown relatively to initial values. Error bars represent standard deviations. Dotted
lines represent 15% deviation from the initial value.

Jacobs et al. J Pharm Biomed Anal 2016; 126: 75-82




Pre-analytical requirements: summary

» Blood collection tube with anticoagulant (preferably heparine) but
without separation gel

» Strict delay between blood drawing and centrifugation

1h30 maximum if blood at ambient temperature
4h00 maximum if blood at +4°C

» Centrifugation at +4°C and immediate freezing of the plasma

» In case of transport (other hospital,...), plasma must remain frozen

Recherche de déficit en dihydropyrimidine déshydrogénase en vue de prévenir certaines toxicités sévéres survenant
sous traitement comportant des fluoropyrimidines, Recommandations et référentiels, INCa, HAS, décembre 2018



Assurance qualité des laboratoires de biologie médicale
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DPD phenotyping approach: summary

Main advantages:

v’ Better sensitivity to detect total and partial DPD
deficiency (consistently > 85 %)

v Test interpretation independent of the ethnic origin of
the patient !

Main limitations:

v Pre-analytical requirements (Information on request
form )

v Dosing recommendations still to be validated in
prospective trials (see local recommendations)
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ARTICLE | ) Chock fo updtas |

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

Veerle Casneuf?, lvan Borbath®, Marc Van den Eynde<, Yolanda Verheezen?, Wim Demeys, Alain G Verstraete',
Kathleen Bm Claes?, Vincent Haufroid™* and Karen P Geboes™

3Department of Gastroenterology, OLV Aalst, Aalst, Belgium; "Department of Hepatology and Gastroenterology, University Hospital St
Luc/UCLouvain, Woluwe; “Department of Oncology, University Hospital St Luc/UCLouvain, Woluwe; YDepartment of Oncology, Jessa
Ziekenhuis, Hasselt; *Department of Oncology, AZ Klina, Brasschaat Belgium; 'Department of Clinical Biology, UZ Gent, Gent; °Department
of Medical Genetics, UZ Gent, Gent; "Department of Toxicology and Applied Pharmacology, University Hospital St Luc/UCLouvain,
Woluwe; 'Department of Gastroenterology, UZ Gent, Gent

ABSTRACT

Objectives: Fluoropyrimidines such as 5-Fluorouracil (5-FU), capecitabine and tegafur are
drugs that are often used in the treatment of maliginancies. The enzyme dihydropyrimidine
dehydrogenase (DPD) is the first and rate limiting enzyme of 5-FU catabolism. Genetic varia-
tions within the DPYD gene (encoding for DPD protein) can lead to reduced or absent DPD
activity. Treatment of DPD deficient patients with fluoropyrimidines can result in severe and,
rarely, fatal toxicity. Screening for DPD deficiency should be implemented in practice.
Methods: The available methods in routine to screen for DPD deficiency were analyzed and
discussed in several group meetings involving members of the oncological, genetic and
toxicological societies in Belgium: targeted genotyping based on the detection of 4 DPYD
variants and phenotyping, through the measurement of uracil and dihydrouracil/uracil ratio in
plasma samples.

Results: The main advantage of targeted genotyping is the existence of prospectively vali-
dated genotype-based dosing guidelines. The main limitations of this approach are the
relatively low sensitivity to detect total and partial DPD deficiency and the fact that this
approach has only been validated in Caucasians so far. Phenotyping has a better sensitivity
to detect total and partial DPD deficiency when performed in the correct analytical conditions
and is not dependent on the ethnic origin of the patient.

Conclusion: In Belgium, we recommend phenotype or targeted genotype testing for DPD
deficiency before starting 5-FU, capecitabine or tegafur. We_stronaly suggest a_stepwise

approach using phenotype testing upfront because of the higher sensitivity and the lower
Lost to society.

Casneuf et al. Acta Clinica Belgica 2022; 77: 346-352




Genotyping and phenotyping: example of strategy

Phenotyping: U and UH,/U

UH,/U > 10 S

U <14 ng/ml

A4

ll

14 ng/ml < U <100 ng/ml

ll

UH,/U < 1
% as a validation (U stability?)

ll

Genotyping: 4 variants or DPYD sequencing

Confirmation of genetic origin of DPD deficiency (+ research)

ll

Standard treatment

Clinical-biological
dialogue

ll

5-FU treatment
contra-indicated




Clinical-biological dialogue? New proposal ® 'Cb:)

Cliniques universitaires

Intermediate uracil plasma value SAINT-LUC

UCL BRU).(_ELL_ES |
14 ng/ml < U < 25 ng/ml 25 ng/ml = U <75 ng/ml _

ﬂ ﬂ ll

Genotyping: 4 variants or DPYD sequencing
Confirmation of genetic origin of DPD deficiency (+research)

! ! ﬂ

25-50% dose reduction 50-75% dose reduction >75% dose reduction®

In_addition to other factors: curative/palliative; age; general status, comorbidities,
A/ i chemotherapy protocol (polymedication, fluoropyrimidine dose) with readjustment
after the first two cycles depending on patient tolerance
* or alternative therapy
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Real-life clinical examples o

Phenotyping test Targeted DPYD genotyping | Full DPYD sequencing

U: 5,9 ng/ml UH,/U: 19,5 Absence of consensual SNPs -

UH,: 115,3 ng/ml

U: 8,6 ng/ml UH,/U: 15,3 |*1/HapB3 -

UH,: 132,0 ng/ml

U: 60,8 ng/ml UHZ/U: 1,2 *2A/D949v e

UH,: 75,2 ng/ml

U: 16,4 ng/ml UH,/U: 4,8 *1/*2A Houssiau et al. 2020, Belg J Med Oncol

UH,: 78,0 ng/ml 14:150

U: 13,0 ng/ml UHZ/U: 8,4 *1/HapB3

UH,: 108,7 ng/ml

U: 18,5 ng/ml UH,/U:7,2 Absence of consensual SNPs c.545T>A, p.M182K, Htz (death rep.)

UH,: 132,3 ng/ml c.1627A>G, p.I1543V, DPYD*5, Htz

U: 24,1 ng/ml UH,/U: 6,0 Absence of consensual SNPs c.496A>G, p.M166V, Htz

UH,: 144,0 ng/ml c.1627A>G, p.I1543V, DPYD*5, Htz
c.1129-15T>C, Htz

U: 22,7 ng/ml UH,/U:5,7 Absence of consensual SNPs Normal full DPYD sequencing (post-

UH,: 130,0 ng/ml transcriptional factors, miR-27...)




Other pre-emptive genetic tests

TPMT, NUDT15 and mercaptopurine toxicity

I TPMT and NUDT15 genotypes known

90% 0,3%
TPMT normal metabolizer (NM) TPMT intermediate metabolizer (IM) ‘ I TPMT poor metabolizer (PM) I
NUDT15 NM E E NUDTISIM | [| NUDT15PM NUDT15 NM E I NUDTISIM | NUDT15 PM I | nuotisam | | NUDTIS IM NUDT15 PM
TS | Consider dose
st Dose reduction reduction®. See || Consider dose reduction®.
recommended®.
See NUDT15 TPMT IM See TPMT IM and Dose reduction recommended®. See TPMT PM
PM recommendation®. recommendation®. NUDT15 IM et ey
recommendation®<,
Consider dose reduction®. o
See NUDT15 IM recommended?®. See NUDT15
recommendation®. PM recommendation®.

Figure 2 Recommended starting doses of thiopurines by thiopurine methyltransferase (TPMT) and NUDT15 phenotype. *Whether a dose
reduction is recommended from the starting dose depends on the level of the standard starting dose; for example, if the standard starting
dose of mercaptopurine is 75 mg/mz/day or higher, then a lower starting dose may be considered in intermediate metabolizers and would be
recommended in poor metabolizers, whereas if the starting dose is 50 mg/m"’/day or lower, a reduced starting dose may not be necessary in
intermediate metabolizers. °See Table 2 for recommendation. For patients who are intermediate metabolizers for both TPMT and NUDT15,
further dose reduction might be needed compared with those who are only intermediate metabolizers with respect to one gene (TPMT or
NUDT15).



Situation at CUSL?

ISO15189 certification

565390-565401 (TAT: 1 week)

. CYP2B6

. CYP2C9

. CYP2C19

. CYP3A4

. CYP3A5

. DPYD (targeted genotyping)
. UGT1A1

. ABCB1

' SLCO1B1

. VKORC1 (sensibility)

565456-565460 (TAT: 2 weeks)

CYP2D6
DPYD (gene sequencing)
TPMT + NUDT15

+ informed consent form

3

17PG
version 07

UCL, CLINIQUES UNIVERSITAIRES SAINT-LUC asbl

LABORATOIRE DE BIOLOGIE MOLECULAIRE - Tour Franklin

Centrale labos Tél.: 02 764 67 00
Tél : 02 764 67 73 Fax : 02 764 67 71

DEMANDES D’ANALYSES DE PHARMACOGENETIQUE (1 tube EDTA)*

MEDECIN PRESCRIPTEUR BADGE ET DATE

Consentement signé (obligatoire)** : A Oui J Non Test accrédité ISO15189

Traitements prévus :
Traitements en cours :

Effets indésirables observés :
- Absence de réponse

< Surdosage

Dans un contexte de greffe : 3 Receveur 3 Donneur

Enzymes de métabolisation (phase I)

d CYP2B6 CYP2B6*6,*11,*18 encodage CGL
4 CYP2C9 CYP2C9%2,*3 encodage CGL
] CYP2C19 CYP2C19%2,*3,*17 encodage CGL
B CYP2D6 CYP2DG6%2,%3,%4,%5,%6,%7,%8,%9,%10,*11,

*]5,%17,%29,*35,%4], + duplications encodage CGL
Q CYP3A4 CYP344*22 encodage CGL
Q CYP3AS CYP345%3,%6 encodage CGL
| DPYD Séquengage complet avec TAT allongé encodage CGL
] DPYD4 Génotypage ciblé (DPYD*24, *13, p.D949V et HapB3)

avec TAT court (10 jours) encodage CGL

Enzymes de métabolisation (phase IT)

| NAT2 NAT2%4,%5,%6,*7,*14 (tel.: 46725)!
Q TPMT Séquengage complet (+ géne NUDTI3) encodage CGL
d UGT1Al UGTI1A41%*28,*36,*37 {A(TA),TAA} + *6 encodage CGL

Attention : UGTIA1 contexte syndrome de Crigler Najjar (voir bon 27G)

* Conservation maximum | semaine entre 2 et 8°C / Transport endéans les 24 heures a température ambiante

(non cntique) ** Analyse remboursée si répond aux critéres de article 33
! contact préalable indispensable pour la réalisation de ces tests (Pr.V.Haufroid : Tel 46725)




Situation at CUSL (TAT)?

DPD phenotyping

not (yet) reimbursed
1 week

L R ¢

UCL, CLINIQUES UNIVERSITAIRES SAINT-LUC asbl

LABORATOIRE DE BIOCHIMIE ANALYTIQUE — Tour Franklin

Centrale labos Tél. : 02 764 67 00
Tél. : 02 764 68 30

17PGU
version01

Fax : 02 764 69 32
TESTS DE PHENOTYPAGE EN PHARMACOGENETIQUE

(1 tube hépariné sans gel séparateur
Uniquement les jours ouvrables entre 8h30 et 16h30)

MEDECIN PRESCRIPTEUR
+N° INAMI + Signature

BADGE PATIENT

Test de phénotvpage demandé

a2 URA : Phénotypage de la dihydropyrimidine déshydrogénase (DPD) par mesure de
I"uracilémie (U) et du rapport UH2/U (traitement S-fluorouracil ou capécitabine)

Informations concernant le prélévement

Note préalable : Etant donné que les informations figurant dans le cadre grisé sont absolument
indispensables pour I'interprétation correcte des résultats, I’analyse ne sera réalisée que si ces
mformations sont transmises au laboratoire.

Date et heure du prélévement : ..... Fnes (200 A e Nsves

1l s’agit d’un test prédictif (ce qui signifie que le (la) patient(e) n’a pas encore regu de dose de
5-FU ou de capécitabine) : OUI/ NON

Date et heure de la centrifugation : ..... [ eeens 1200008 wan h .... (3 remplir par le laboratoire)

Informations complémentaires (source : rapport commun HAS-IN

Si la mesure de I'uracilémie apparait techniquement fiable et pouvant étre standardisée a court
terme, certaines conditions pré-analytiques doivent néanmoins impérativement étre respectées
pour garantir la fiabilité des résultats :

e Utilisation de tubes sans gel séparateur et avec anticoagulant (de préférence héparine)

o Délai entre prélévement et centrifugation de 1h30 si le prélévement est conservé a

température ambiante et de 4 h s’il est directement placé a +4°C
o Centrifugation de préférence a +4°C puis congélation immédiate du plasma obtenu
e Transport devant respecter la chaine du froid

Le non-respect de ces conditions doit conduire a un compte rendu de non-conformité porté a
la connaissance du clinicien dans les meilleurs délais afin qu'un nouveau prélévement puisse
étre acheminé au laboratoire rapidement.

.
Recherche de déficit en dihydropyrimidine déshydrogénase en vue de prévenir certaines foxicités sévéres
survenant sous traitement comportant des fluoropyrimidines (Rapport commun HAS et INCA. décembre 2018)

FORM 6302 —revl 02.2019
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