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Abstract

Background Dihydropyrimidine dehydrogenase (DPD) is a key enzyme in the metabolism of fluoropyrimidines. Vari-
ations in the encoding DPYD gene are associated with severe fluoropyrimidine toxicity and up-front dose reductions
are recommended. We conducted a retrospective study to evaluate the impact of implementing DPYD variant testing
for patients with gastrointestinal cancers in routine clinical practice in a high volume cancer centre in London, United
Kingdom.

Methods Patients receiving fluoropyrimidine chemotherapy for gastrointestinal cancer prior to, and following the
implementation of DPYD testing were identified retrospectively. After November 2018, patients were tested for
DPYD variants c.1905+1G>A (DPYD*2A), c.2846A>T (DPYD rs67376798), c.1679T>G (DPYD*13), c.1236G>A (DPYD
rs56038477), c.1601G>A (DPYD*4) prior to commencing fluoropyrimidines alone or in combination with other cyto-
toxics and/or radiotherapy. Patients with a DPYD heterozygous variant received an initial dose reduction of 25-50%.
Toxicity by CTCAE v4.03 criteria was compared between DPYD heterozygous variant and wild type carriers.

Results Between 1°' December 2018 and 31°" July 2019, 370 patients who were fluoropyrimidine naive underwent
a DPYD genotyping test prior to receiving a capecitabine (n =236, 63.8%) or 5FU (n =134, 36.2%) containing chemo-
therapy regimen. 33 patients (8.8%) were heterozygous DPYD variant carriers and 337 (91.2%) were wild type. The
most prevalent variants were c.1601G > A (n=16) and c.1236G > A (n=9). Mean relative dose intensity for the first
dose was 54.2% (range 37.5-75%) for DPYD heterozygous carriers and 93.2% (42.9-100%) for DPYD wild type carriers.
Overall grade 3 or worse toxicity was similar in DPYD variant carriers (4/33, 12.1%) as compared to wild-type carriers
(89/337,25.7%; P=10.0924).

Conclusions Our study demonstrates successful routine DPYD mutation testing prior to the initiation of fluoropyrimi-
dine chemotherapy with high uptake. In patients with DPYD heterozygous variants with pre-emptive dose reductions,
high incidence of severe toxicity was not observed. Our data supports routine DPYD genotype testing prior to com-
mencement of fluoropyrimidine chemotherapy.

*Correspondence:

Naureen Starling

Naureen.starling@rmh.nhs.uk

Full list of author information is available at the end of the article

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12885-023-10857-8&domain=pdf

Lau et al. BMC Cancer (2023) 23:380

Page 2 of 8

[ Keywords DPYD, Dihydropyrimidine dehydrogenase, Capecitabine, 5-fluorouracil, Pharmacogenomics

Introduction

Fluoropyrimidines are integral chemotherapy drugs in
the treatment of gastrointestinal cancers [1, 2]. In Euro-
pean oncology practice, the fluoropyrimidines 5-fluoro-
uracil (5FU) and the orally bioavailable capecitabine are
amongst the most commonly drugs prescribed as sys-
temic therapy for tumours arising from the lower gas-
trointestinal tract (colon, rectal, anal canal) and upper
digestive tracts (oesophagogastric, hepatopancreatic bil-
iary). Fluoropyrimidines are also commonly used in the
management of head and neck [3] and breast cancers [4].

Severe fluoropyrimidine chemotherapy toxicity occurs
in approximately 30% of recipients [5]. Toxicity is char-
acterised by myelosuppression, gastrointestinal toxicity
(including diarrhoea and mucositis), hand and foot syn-
drome and cardiac toxicity [6—8]. Mortality from severe
fluoropyrimidine toxicity occurs in 0.1-0.5% of patients
[7,9].

Dihydropyrimidine dehydrogenase (DPD) is a critical
protein in the enzymatic degradation of fluoropyrimi-
dines. As the rate limiting step in fluoropyrimidine clear-
ance, 5FU is converted to 5-dihydrofluorouracil by DPD
in the liver and responsible for 80-85% of the catabo-
lism of fluoropyrimidines to inactive metabolites [10].
Genetic variants in the corresponding encoding DPYD
gene occur in approximately 8% of patients of Cauca-
sian ethnicity. The variants DPYD*2A (c.1905+1G>A),
c.2846A>T, DPYD*13 (c.1679T>@G) and c.1236G>A are
associated with attenuated enzymatic activity and more
frequent fluoropyrimidine related adverse events [11, 12].

Following the pivotal study by Henricks et al. [13],
which demonstrated pre-emptive fluoropyrimidine dose
reductions based upon DPYD variants reduced severe
toxicity, DPYD variant testing and pre-emptive fluoropy-
rimidine chemotherapy dose reduction was implemented
by the Gastrointestinal Unit at the Royal Marsden Hos-
pital in November 2018. In this study, we conducted an
audit to assess the implementation of a DPYD variant
guided dosing and its effect on severe toxicity.

Methods

To identify patients receiving fluoropyrimidine chemo-
therapy, we interrogated the Royal Marsden Hospital
pharmacy database for all prescriptions containing fluo-
ropyrimidines (5FU and capecitabine) either in combina-
tion with other chemotherapy drugs and/or radiotherapy
for gastrointestinal cancers after (1% December 2018 to
30" June 2019) DPYD testing implementation. Patients

who had previously received systemic fluoropyrimidines
were excluded from the study. To capture patients with
homozygous DPYD variants, who may have not received
fluoropyrimidines, we also searched for patients receiving
raltitrexed, a non-fluoropyrimidine chemotherapeutic.

DPYD sequence variants were analysed in DNA
extracted from EDTA whole blood. Common sequence
variants DPYD c.19054+1G>A, c.2846A>T, c.1679T>G,
¢.1236G>A and c.1601G>A were genotyped by TagMan
assay (Applied Biosystems) using an AriaMx Real-Time
PCR instrument (Agilent).

Treating physicians were provided with pathology
reports which recommended initial dose reductions
of 50% for heterozygous DPYD*2A or c.1679T>G vari-
ants; 25% for ¢.1236G>A and ¢.2846A>T; or 20% with a
¢.1601G>A variant. Patients with a DPYD heterozygous
variant received an initial dose at the discretion of the
treating physician. If initial doses of fluoropyrimidines
were tolerated, doses of fluoropyrimdines were escalated
for subsequent cycles. DPYD homozygous variant carri-
ers did not receive fluoropyrimidines. DPYD wild-type
carriers were dosed according to standard of care. Data
on patient demographics, tumour, treatment and toxic-
ity by CTCAE v4.03 criteria was collected retrospectively
from electronic medical records, discharge summaries
and chemotherapy charts.

The primary aim of the study was to compare the fre-
quency of severe toxicity (grade>3) between DPYD
wildtype and variant carriers with genotype based dos-
ing. Other outcomes of interest were compliance with
routine testing, turnaround time of DPYD testing, fre-
quency of hospital admissions, treatment cessations and
deaths due to fluoropyrimidine toxicity.

Comparisons of outcomes between groups were ana-
lysed using risk ratios and the Exact Fisher test. All P val-
ues were two-sided and a P value<0.05 was considered
statistically significant. Statistical analysis was performed
on R-studio version 0.99.447.

Patient and public involvement

Patients and the public were not involved in the design,
or conduct, or reporting, or dissemination plans of this
research.

Results

To compare the frequency of severe toxicities, we identi-
fied patients commencing fluoropyrimidine chemother-
apy following implementation of routine DPYD testing
in November 2018. Between 1% December 2018 and 31*
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July 2019, we identified 542 patients commencing fluo-
ropyrimidine chemotherapy, of whom 150 patients were
not receiving fluoropyrimidines for the first time. The
remaining 392 patients were naive to fluoropyrimidine
chemotherapy. The DPYD guided cohort was comprised
of the 370 patients (94.6%) who underwent, DPYD vari-
ant testing prior to receiving fluoropyrimidine containing
chemotherapy. (Fig. 1).

Of the patients in the analysis (#=370), the median
age was 64 years (range 30-90). The majority were male
(64.3%) and of white ethnicity (274, 74.1%). The pre-
dominant tumour type was colorectal cancer (n=209,
56.5%), followed by oesophagogastric (n =93, 25.1%) and
hepatopancreatic biliary (n =52, 14.1%). The majority of
patients had an ECOG performance status of 0 (n =100,
27%) or 1 (n=254, 68.6%). The characteristics amongst
the DPYD variant and wildtype cohorts were similar.
(Table 1).

DPYD testing

For DPYD testing, the median time from blood draw to
result was 6 days (IQR 5-7, range 0-18). Twenty-two
DPYD tests were missed, with the majority of the missed
tests (17/22, 77.2%) occurring with the first 2 months of
testing implementation.

Amongst the 370 patients who underwent DPYD geno-
typing, 36 variants were detected amongst 33 patients
(8.9%). The most common variants were c.1601G>A (1=16,
4.3%), followed by ¢.1236G>A (n=11, 3.0%), c.1905+ 1G> A
(n=4, 1.1%), c.2846A>T (n=4, 1.1%) and c.1679T>G
(n=1, 0.3%). Thirty patients had a single heterozygous vari-
ant and 3 patients had a compound heterozygous variant.
All compound heterozygous variants were associated with

the ¢.1601G>A variant which co-occurred in two patients
with ¢.1236G > A, and one patient with ¢.1905+1G>A. Con-
currently, we identified 18 patients who received raltitrexed
following DPYD genotyping implementation, of which none
were carriers of homozygous DPYD variants.

Treatment

The majority of the patients were receiving fluoropy-
rimidine chemotherapy treatment with curative intent
(n = 207, 55.9%) or as first line therapy (n= 359, 97%).
Fluoropyrimidines were most commonly administered
as a part of a chemotherapy doublet regimen (n= 219,
59.2%), single agent therapy (n= 92, 24.2%) or triplet
therapy (n= 59, 15.9%). In 64 patients (17.3%), fluoropy-
rimidines were administered in combination with radio-
therapy. Capecitabine was the most frequently prescribed
fluoropyrimidine (n= 236, 63.8%), with the remainder of
the patients receiving 5FU (n= 134, 36.2%). The propor-
tions of characteristics were similar between the DPYD
variant and wildtype cohorts. The relative dose intensities
of the initial cycle of fluoropyrimidine was 54.2% (range
37.5-75%) for DPYD variant carriers, and 93.2% (42.9—
100) for DPYD wildtype carriers. The two patients with
compound heterozygous variants c.1236G>A/c.1601G>A
commenced fluoropyrimidines at 50%. One patient with
the compound heterozygous variant c.19054+1G>A/
c.1601G>A was treated with an initial dose intensity of
41%. (Table 2).

DPYD wildtype vs DPYD variants

To understand the impact of pharmacogenomic guided
dosing on DPYD variant carriers, we compared the
toxicities of wildtype and variant carriers. In total, 4
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DPYD variant N (%) DPYD wildtype N (%) Total N (%)

Total 33(8.9) 337.(91.1) 370(100)
Median age, years (range) 62 (30-88) 65 (28-90) 64 (28-90)
Sex

Male 21 (63.6) 217 (64.4) 238 (64.3)

Female 12 (37.4) 120 (35.6) 132 (35.7)
Tumour

Colorectal 23 (69.7) 186 (55.2) 209 (56.5)

Oesophagogastric 5(15.2) 88 (26.1) 93 (25.1)

Hepatopancreatic biliary 4(12.1) 48 (14.2) 52 (14.1)

Other® 13.0 15 (4.5) 16 (4.3)
Ethnicity

White 27 (81.8) 247 (73.1) 274 (74.1)

Asian 2(6.1) 27 (8.0) 29(7.8)

Black 0(0) 15 (4.4) 15 (4.1)

Other 4(12.0) 26 (7.7) 30(8.1)

Undisclosed 0(0) 12 (3.6) 12(3.2)
ECOG Performance Status

0 10 (30.3) 90 (26.6) 100 (27.0)

1 21 (63.6) 233 (68.9) 254 (68.6)

2 2(6.1) 14 (4.1) 16 (4.3)

Abbreviations: DPYD - dihydropyrimidine dehydrogenase, ECOG - Eastern Co-operative Oncology Group. ? includes ten patients with anal carcinoma, three patients
with small bowel carcinoma, two patients with ampullary carcinoma and 1 patient with large cell neuroendocrine carcinoma

patients (12.1%) in the DPYD variant cohort experi-
enced grade>3 toxicity with 2 patients experiencing
gastrointestinal toxicity and 1 patient with severe hae-
matological toxicity. By comparison, 89 patients in the
wildtype group experienced grade > 3 toxicity with hae-
matological (46, 13.6%) and gastrointestinal (29, 8.6%)
the most frequent. Eleven patients, all in the wildtype
cohort experienced cardiac toxicity of any grade. There
were no statistically significant differences in the fre-
quency of grade>3 adverse events between DPYD
variant and wildtype carriers. (Table 3) In keeping
with the intended dosing strategy, 10 patients (30.3%)
in the DPYD variant cohort had a dose escalation after
the first cycle of fluoropyrimidines whereas only 7
patients (2.1%) of the wildtype cohort received a dose
escalation (P<0.00001). Dose reductions were more
common within the wildtype cohort compared with
the variant cohort (18.3% vs 3.0%, P=0.0261). The fre-
quency of early treatment discontinuation (within the
first two cycles of therapy) was similar in the wildtype
and variant cohorts (3.3% vs 6.1%, P=0.3245). Fluoro-
pyrimidine dose reductions within the first two cycles
of chemotherapy was also similar between both groups
(6.1% vs 10.7%, P=10.2282).

The clinical characteristics of the 4 carriers of DPYD
variants experiencing severe fluoropyrimidine toxicity are

detailed in Table 4. Three of these patients were receiving
FOLFIRINOX (5FU, oxaliplatin, irinotecan) triplet chem-
otherapy which is frequency associated with severe toxic-
ity [14]. In two patients, grade > 3 toxicity occurred after
8 cycles of treatment which would be consistent with
toxicity from non-fluoropyrimidine agents. Amongst
DPYD wildtype carriers, grade >3 toxicity occurred in
10 patients (12.0%) receiving single agent chemotherapy
and was significant higher in patients receiving doublet
chemotherapy (53/198, 26.8%; P=0.0074) and receiving
triplet chemotherapy (26/56, 46.4%; P <0.0001).

Discussion

Following the pivotal prospective study by Henricks et al.
[13], we implemented routine DPYD pharmacogenomic
guided dosing for patients commencing fluoropyrimi-
dines for gastrointestinal cancers. Since initiating DPYD
testing at the Royal Marsden Hospital, nationwide guide-
lines have been implemented with widely available DPYD
genotype testing available through the NHS England
Genomic Test Directory.

Our study demonstrates routine DPYD variant testing
prior to the initiation of fluoropyrimidines can be suc-
cessfully integrated into clinical practice. Compliance
rates of DPYD testing was>90% and the median labo-
ratory turnaround time was 6 days. Patients were often
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Table 2 Characteristics of patients with DPYD variant results
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DPYD variant N (%) DPYD wildtype N (%) Total N (%)

Total 33(8.9) 337(91.1) 370 (100)
Treatment intent

Curative 19 (57.6) 188 (5.6) 207 (55.9)

Palliative 14 (42.4) 149 (44.1) 153 (41.4)
Line of treatment

First line 33(100) 326 (96.4) 359 (97.0)

Second line 0(0) 11(3.3) 11 (3.0)
Median BSA m? (25-75% IQR) 19(1.8-2.1) 1.9(1.7-2.0) 1.9 (1.7-2.0)

Mean relative initial dose intensity (range)
c1905+1G>A(n=3)
c.2846A>T (n=4)
c1679T>G(n=1)
C.1236G>A (n=9)
c1601G>A(n=13)°
Chemotherapy

Single agent

Doublet

Triplet

Anti-VEGF

Anti-EGFR

Trastuzumab

Anti-PD1/PDL1

Chemoradiotherapy
Fluoropyrimidine

5FU

Capecitabine

54.2% (37.5-75)
50% (50-50)

50% (50-50)

50%

58.3% (50-75)
53.1% (37.5-75%)

9(27.3)

8(24.2)
25(75.8)

93.2% (42.9-100)

83 (24.6)
198 (58.6)
56 (16.6)
6(1.8)
19(5.6)
5(1.5)
6(1.8)
58(17.2)

126 (37.4)
211 (62.6)

89.6% (38-100)

92 (24.9)
219(59.2)
59 (15.9)
6(1.6)

20 (54)
6(1.6)
6(1.6)

64 (17.3)

134 (36.2)
236 (63.8)

Abbreviations: DPYD - dihydropyrimidine dehydrogenase, ECOG - Eastern Co-operative Oncology Group, BSA - body surface area, 5FU - 5-Fluorouracil. # Not
inclusive of compound heterozygotes. Compound heterozygotes: 2 patients with ¢.1236G>A/c.1601G>A commenced fluoropyrimidines at 50%. One patient with

€.1905+ 1G>A/c.1601G>A commenced with an initial dose of 41%

Table 3 Grade > 3 toxicities and fluoropyrimidine chemotherapy dose modifications by DPYD genotype

DPYD variant N (%) DPYD wildtype  Relative risk (95% Cl) Exact Fisher P-value
N (%)
N=33 N=337
Grade > 3 gastrointestinal 2(6.3) 29 (8.6) 0.68 (0.17-2.73) 1
Grade > 3 haematological 13.1) 46 (13.6) 0.22 (0.03-1.53) 0.0998
Grade > 3 dermatological 0(0) 4(1.2) 0 (0-N/A) 1
Any grade cardiac 0(0) 11 ( 0 (0-N/A) 0.609
Grade >3 other 1(3.1) 15 (4.4) 0.64 (0.08-4.69) 1
Overall grade >3 4(12.0) 89 ( 046 (0.18-1.16) 0.0913
Deaths due to fluoropyrimidine toxicity 0(0) 2 (0. 0.16 (0.02-1.13) 1
Dose modifications
Dose reduction 1(3.0) 62 (18.3) 0.16 (0.02-1.13) 0.0261
Dose escalations 10 (30.3) 7(2.1) 12.80 (5.22-31.40) <0.00001
Cessation within first two cycles 2(6.1) 11(3.3) 1.70 (0.40-7.38) 0.3245
Dose reduction with first two cycles 2 (6.1) 36 ( 0.55(0.14-2.20) 0.2282
Patients requiring admission 4(12.0) 46 ( 0.87 (0.33-2.27) 1

Abbreviation(s): DPYD - dihydropyrimidine dehydrogenase
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Table 4 Characteristics of patients with variant DPYD genotypes with severe toxicity

DPYD variant Age (years) Treatment FP starting dose (%) Toxicity

C.2846A>T het 60-69 FOLFIRINOX 50% Grade 4 gastrointestinal toxicity after 1 cycle
c.1601G>A het 50-59 FOLFIRINOX 50% Grade 3 other toxicity after 8 cycles
c.1601G> A het 60-69 CAPOX 75% Grade 3 gastrointestinal toxicity after 2 cycles
1905+ 1G> A het 40-49 FOLFIRINOX 50% Grade 4 haematological toxicity at 8 cycles

Abbreviations—DPYD - dihydropyrimidine dehydrogenase, FP - fluoropyrimdines, het — heterozygous, FOLFIRINOX - 5FU, leucovorin, irinotecan, oxaliplatin, CAPOX

- capecitabine, oxaliplatin

tested for DPYD variants at the time of their initial medi-
cal oncology clinic appointment. Given the lead times
for other investigations such as diagnostic imaging and
chemotherapy day-unit scheduling, this turnaround time
was not thought to cause a delay in the commencement
of the chemotherapy. As the rollout of DPYD variant test-
ing continues through the NHS England Genomic Test
Directory, turnaround times are likely to improve. With
the adoption of in-house testing, the turnaround time at
our institution is now within 48 h.

The overall prevalence of the four DPYD variants
recommended for testing (DPYD*2A, c.1236G>A,
c.2846A>T, 1679G>A) amongst the population (20/330
5.4%) was slightly lower, but consistent with previous
data in Caucasian populations. The ¢.1236A >T (HapB3)
is the most prevalent clinically significant variant (2.4%),
followed by c.1601G>A (DPYD*4) (2.0%), c.1905+1G>A
(DPYD*2A) (0.8%), c.2846A>T (0.4%) and c¢.1679T>G
(DPYD*13) (0.06%) [12]. The frequency of these variants
are lower in other ethnic groups and further research
is required to optimise a pharmacogenomic dosing
approach in these populations [12].

In our clinical practice, we predominantly used 50%
dose reductions of fluoropyrimidines with the first cycle
of chemotherapy. Whilst this is recommended for het-
erozygous DPYD*2A and ¢.1679T >@G variant carriers, we
also extended this to carriers of other variants. We based
this practice on prospective data suggesting 25% dose
reductions are inadequate to mitigate toxicity with the
¢.1236G>A and ¢.2846A>T variants [13].

The incidence of grade>3 toxicity were not statisti-
cally different between patients with DPYD variants and
wildtype. Taking into account the propensity for fluoro-
pyrimidine toxicity in DPYD variant carriers, our result
does suggest some level of effectiveness of upfront dose
reductions. The incidence of severe fluoropyrimidine tox-
icity amongst carriers of DPYD variants was (4/33, 12.1%)
and was similar to other real world case series of pharma-
cogenomic guided fluoropyrimidine dosing [15-17].

Despite pre-emptive fluoropyrimidine dose reductions,
four patients with DPYD variants experienced severe
toxicity due to the use of fluoropyrimidine with other
cytotoxic drugs. Three of these patients were receiving

FOLFIRINOX chemotherapy which is associated with
high rates of severe toxicity [14]. Severe toxicity occurred
in 25.7% DPYD wild type patients with doublet and 46.4%
receiving triplet combination therapy. Whilst this may
provide an argument for the limitations of DPYD variant
testing, it does underline the need to develop pre-emp-
tively strategies to reduce toxicity with fluoropyrimidine
combination regimens. DPD phenotypic testing (uracil),
which was not performed in this study may have identi-
fied additional patients at risk of fluoropyrimidine toxic-
ity [18].

The most important limitation of our study is its ret-
rospective design and sample size from a single insti-
tution. Only 33 (8.9%) carriers of DPYD variants were
identified which is insufficient to provide a definitive
estimate of the incidence of severe toxicities. Indeed,
it is possible that the DPYD wildtype carriers have a
different DPYD variant which was not detected with
the available assays. Severe toxicity is also further con-
founded by the use of combination regimens which
could be independent of DPYD variant status. Due to
the low number of patients with DPYD variants, we
could not perform meaningful analyses of populations at
higher risk of toxicity including recipients of concurrent
radiotherapy [19], female sex [20], age [21] and adju-
vant/metastatic intent [22]. We did not record creati-
nine clearance which is a known risk factor particularly
for capecitabine toxicity, however upfront reductions
are routinely indicated in our practice in patients with
lower creatinine clearance (30-50 mL/min). The report-
ing laboratory provided fluoropyrimidine dose reduc-
tion recommendations rather than the DPD activity
score. [12] The use of the activity score provides user
friendly dosing guidance particularly if multiple clini-
cally significant DPYD variants are detected.

Following the implementation of pre-emptive DPYD
variant testing, the routine testing of the c.1601G>A vari-
ant is no longer recommended. Whilst one case series
has reported the c.1601G > A variant as a clinically sig-
nificant predictor of fluoropyrimidine toxicity [23], this
was not proven in a meta-analysis [11]. Furthermore, bio-
chemical analysis suggests this variant does not result in
loss of enzymatic activity [24].
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In our study, we did not record the efficacy outcomes of
the treatments. Due to the sample size and heterogeneity
of the cohorts, it would have been insufficiently powered
to demonstrate a conclusive result. A case—control study
suggested a pre-emptive dose reduction strategy results
in similar outcomes to patients with DPYD wildtype [25].
Furthermore, pharmacokinetic studies suggest AUC drug
exposure with DPYD guided dosing is similar amongst
variant and wildtype patients [13]. Whilst further
study is necessary, the strategy of dose escalation based
upon tolerance, was successful in ten patients (30.3%),
and mitigates these efficacy concerns.

In conclusion, our study demonstrates successful imple-
mentation of routine DPYD variant testing amongst fluoropy-
rimidine naive patients with gastrointestinal cancers. Severe
toxicity amongst DPYD variant carriers was not observed and
had comparable rates of toxicity to DPYD variant carriers.
Our data supports routine testing and pre-emptive dosing
strategies which is now standardly done within the NHS.
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