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• The study of how variations in a patient’s genome influences medication response

 

• Germline DNA 

• Can impact drug efficacy & toxicity with various PK/PD impacts 

Pharmacogenomics (PGx)



PGx Testing

• Blood sample – 4mL purple top EDTA tube

• Buccal Sample 

• Direct to consumer or clinician referral 

Important Considerations

• Transplant settings – liver, alloBMT

• Predictive drug response only – actual/observed response may differ



Clinical Benefits
• Pre-emptive PGx testing provides predicted medication response at time of prescribing



PGx Funding in Australia
• Medicare funding is limited to specific genes

• Evidence for pre-emptive testing and cost effectiveness is limited 

DPYD
MBS rebatable 

since Nov 
2025

TPMT
HLA-B

*57:01

Abacavir                                  Thiopurines                          5-FU & Capecitabine
                                                   (6-MP, 6-TG, azathioprine)

The Royal College  of Pathologists of Australia. Accessed 14/6/26: 
https://www.rcpa.edu.au/Library/Practising-Pathology/Pharmacogenomic-Indications-in-Australia 
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PREPARE trial: pre-emptive PGx testing
Design

• 3-year, multi-centre, prospective, open-label, cluster-randomised crossover 
implementation study

Population

• Patients from 7 European countries across multiple health care settings (n=6944)

Intervention

• Pre-emptive PGx multi-gene panel testing/prescribing vs SOC medication prescribing

Outcomes

• Grade 2+ adverse medicines events related to PGx index drug within 12 week f/up 
period

• Feasibility of pre-emptive testing across multiple healthcare settings in Europe

Swen et al. Lancet 2023; 401: 347-56



PREPARE: Key Findings

• Intervention group had a 30% reduction in clinically relevant grade 2+ adverse 
medicine events

• Pre-emptive PGx testing is feasible across real-world settings in Europe 

• Median testing turnaround time = 7 days 

• Rate of actionable med-gene interactions = 25.2%

Swen et al. Lancet 2023; 401: 347-56



Limitations

• Low portion of patients receiving 
anti-cancer drugs 

• 97.7% self-reported European 
descent

• PGx prescribing interventions as 
per DPWG guidelines  

…PRECISION-ITS trial will provide 
real-world data for patients with 
cancer in Australian healthcare 
setting

Swen et al. Lancet 2023; 401: 347-56



Design

Multi-centre, prospective, interrupted time series tele-
trial (ACTRN12624000079549)

Population

Patients commencing anticancer therapy at 6 AUS 
hospitals 

Intervention

Pre-emptive, multi-gene panel testing with PGx-
guided prescribing

Outcomes

• PRO-CTCAE & Grade ≥ 2 CTCAE

• Hospitalisations

• Prevalence of actionable med-gene interactions

PRECISION-ITS Trial Overview

Time Series 1 
(Standard Care)

PGx prescribing limited to selected 
chemotherapy genes 

(DPYD & UGT1A1)

Accrual complete 
(2023-2025)

Time Series 2 
(Expanded PGx)

Additional PGx prescribing with multi-
gene panel for supportive care 

(e.g. CYP2D6)

Accrual ongoing
(2025 – Q4 2026)



PRECISION-ITS Trial Sites

Tele-trial Site Site Name Status

Primary Site Peter MacCallum Cancer Centre, Melbourne Active

Satellite Sites 
(Regional VIC) 

Bendigo Health Active

Border Medical Oncology Active

Goulburn Valley Health Active

South West Healthcare Active

Mildura Base Public Hospital Active

• Network tele-trial model 

• PGx pharmacists at Peter Mac coordinate testing and clinical follow up for all sites 



Anti-emetics
• Ondansetron
• Haloperidol 

Analgesia
• Opioids

o e.g. Codeine, Tramadol 
• NSAIDs

o e.g. Ibuprofen, Celecoxib
• TCAs

o e.g. Amitriptyline, Nortriptyline

Anti-infectives
• Voriconazole
• Aminoglycosides (e.g. Gentamicin)
• Dapsone
• Primaquine

Other
• Methylene blue 

TLS prophylaxis
• Allopurinol
• Rasburicase

Is there a role of pre-emptive 
PGx testing for supportive 

cancer care drugs?

Anti-depressants
• SSRIs

o e.g. Sertraline, Escitalopram
• Venlafaxine

Antipsychotics
• Haloperidol





Profiling the utility of broad-panel pharmacogenomic screening against 
symptom burden and toxicity in cancer care: insights from the PRECISION 
trial 

Vivian Shen, Sarah Glewis, May Darwish, Safeera Y Hussainy, Michael Michael, Sam Harris, Javier 
Torres, Theresa Hayes, Krishna Rachakonda, Leslie Sheffield, Andrew Somogyi, Sherene Loi, John 
Seymour, Richard De Abreu Lourenco, Rachel Conyers, Paul James, Laura Forrest, Peter Galettis, 
Jennifer Martin, Carl Kirkpatrick, Ian Campbell, Craig Underhill, Jenny Philip, Tim Spelman, Chiao Xin 
Lim, Jenny Devine, Marliese Alexander* & Senthil Lingaratnam* *equal contributions  

@petermacpharm

Principal Investigators: Marliese Alexander & Senthil Lingaratnam 

Presenting author: Vivian Shen 
Peter MacCallum Cancer Centre, Pharmacy Department, Melbourne, Australia 



Time Series 1 Interim Report

Outcomes reported in interim data (13 Jan 2026):

• Grade ≥ 2 CTCAE

• All-cause hospitalisations in 12-week primary follow up 

• Adverse medicine event (AME) = composite of medicines toxicity and symptom burden 
due to medication inefficacy



Potential PGx improvement opportunities



Actionable med-gene 
interactions 



Clinical Pharmacogenomics in 
Cancer Care



PGx Interventions

Dosing Monitoring Drug choice



• DPYD is the gene that encodes DPD (Dihydropyrimidine dehydrogenase) enzyme

DPYD & Fluoropyrimidine Toxicity

Lunenburg et al. European Journal of Human Genetics 2020; 28:508-517

↓ Activity in DPYD IM

Minimal activity in DPYD PM

DPD deficiency accounts 
for 20-30% of pts with 

severe FP toxicity  



• Early onset (≤ 7 days) toxicity: N+V+D, mucositis, HFS & myelosuppression

• PGx dosing ↓risk of Grade 3/4 toxicities by ~3-fold (RR= 0.32 [95% Cl 0.27–0.39], p < 0.00012) [1]

• PGx guided dosing in DPYD IMs significantly ↓ FP-related hospitalisations (p=0.031) and ↓deaths 
by 3.7% compared to historical controls in the AUS multicentre PACIFIC-PGx trial [2]

DPD Deficiency

DPYD 
phenotype

DPD enzyme 
activity 

% Pts Clinical implications

Normal 
metaboliser 

100% ~95% • Normal enzymatic activity – ‘normal risk’ of 
FP tox 

Intermediate 
metaboliser

30-70% ~5% • Partial enzymatic deficiency

Poor 
metaboliser

0% 0.01-0.1% • Complete enzymatic deficiency
• Life-threatening toxicity; uridine 

triacetate often needed 

1. Glewis et al. Br J Cancer. 2022 Jul;127(1):126-136.
2. Glewis et al. Clin Transl Sci. 2024 Dec;17(12):e70083. 



DPYD-guided dosing: 5-FU & Capecitabine

DPD Phenotype CPIC Guidelines PGx Recommendation [1]

Normal 
Metaboliser

• Initiate standard starting dose 

Intermediate 
Metaboliser

• ↓ Starting dose of fluoropyrimidine by 50% in Cycle 1
• Then ↑dose in subsequent cycles according to toxicity or therapeutic 

drug monitoring (TDM)*

Poor
Metaboliser

• Avoid fluoropyrimidines due to risk of fatal, life-threatening toxicity

*Dose uptitration in DPYD IMs

• eviQ suggests ↑10-12.5% dose increment in DPYD IMs. 

• Therapeutic drug monitoring (TDM) facilitates safer/quicker dose titration in DPYD 
IMs

1. Amstutz et al. Clin Pharmacol Ther. 2018 Feb;103(2):210-216.



PRECISION-ITS: Fluorouracil TDM substudy 
Patients

• Pts with met/unresectable CRC receiving cIVI 5-FU (e.g. 
FOLFIRI, FOLFOXIRI) 

Intervention

• Using PK sampling (AUC) to measure plasma 5-FU 
concentrations to optimise 5-FU dosing in subsequent 
cycles - target AUC = 20-30mg-h/L 

• PGx pharmacist sends TDM dosing recommendations to 
treating clinician

 PK Sampling

• On C1D2 (18-40 hrs after start of 5-FU cIVI) 

• Unstable at RT
Figure reference: Beumer et al. Clin Pharmacol Ther 2019 Mar;105(3):598-613 



• Gradual dose uptitration is often required to reach full dose 
Glewis et al. Br J Clin Pharmacol. 2025;91:1965–1974.

Dose tolerance in DPYD IMs is variable.
TDM is very important for DPYD IMs to 

prevent underdosing in subsequent cycles



UGT1A1-guided dosing for Irinotecan
• UGT1A1 PMs have an↑ risk of 

neutropenia compared to NM & IMs [1]

Decreased function UGT1A1 variants:

• *28 variant = reduced gene expression

• *6 variant= reduced enzymatic function

Liver, Intestines

DPWG recommendations based on UGT1A1 Phenotype [1]

Normal Metaboliser 
Intermediate Metaboliser

Poor Metaboliser

• Initiate standard starting dose • 30% DR to Irinotecan starting dose in Cycle 1
• ↑ Dose according to ANC & toxicity from Cycle 2

1. Hulshof et al. Eur J Hum Genet. 2023 Sep;31(9):982-987.



UGT1A1 & Sacituzumab govitecan
• SN-38 = ADC payload in SG à ↑ Toxicity in UGT1A1 PMs (*28/*28) 

• Product information recommends primary G-CSF prophylaxis for all patients at increased risk 
of neutropenia

• PRECISION-ITS trial incorporates UGT1A1-guided dosing interventions & additional 
supportive care prophylaxis for UGT1A1 PMs. Discovery Program will contribute data for 
additional & emerging UGT1A1 variants

FDA prescribing information: TRODELVY® (sacituzumab govitecan-hziy) for injection



TPMT & NUDT15 – guided dosing for 
Thiopurines

• PGx used to inform dosing, drug 
choice & ↓cumulative toxicity

Tioguanine, Mercaptopurine & 
Azathioprine

• CPIC guideline recommendations 
depend on TPMT & NUDT15 
phenotype combinations [1]

• Starting dose reductions are generally 
recommended for TPMT and/or 
NUDT15 Intermediate & Poor 
Metabolisers [1]

1. Maillard et al. Clin Pharmacol Ther. 2026 Apr;119(4):916-927
2. Karol et al. Seminars in Hematology 2020;57:130-136

Figure taken from [2]



Example recommendation for TPMT NM + NUDT15 NM/IM/PM

• Recommendations also differ depending on whether single- or multi-gene test results available 
(note: only TPMT is MBS-subsidised) 



CYP2D6 & Ondansetron/Tropisetron

• PGx testing used to inform anti-emetic drug choice

CYP2D6 Phenotype CPIC guideline recommendation [1]

Ultrarapid metaboliser • Reduced efficacy à select alternative 5-HT3 antagonist not 
predominantly metabolised by CYP2D6 (e.g. granisetron)

Normal metaboliser
• Initiate drug at standard starting dose

Intermediate metaboliser

Poor metaboliser

1. Bell GC et al. Clin Pharmacol Ther 2017 Aug;102(2):213-218
 



PGx References & Guidelines



PGx references

Clinical Pharmacogenetics Implementation Consortium (CPIC)

Dutch Pharmacogenetics Working Group (DWPG)

ClinPGx (formerly PharmGKB) 

The Royal College of Pathologists Australia (RCPA)

Now all 
centralised on 

ClinPGx



Curates info 
about gene-
drug & 
genotype-
phenotype 
relationships 

Summarises 
range of PGx 
guidelines & 
regulatory 
advisories





Enter in patient’s PGx results to get guideline’s PGx 
recommendation

Also incorporates ‘in between’ changes before 
consensus guideline are updated



Clinical Pharmacogenetics Implementation 
Consortium (CPIC)

• International, peer-reviewed PGx 
guidelines 

• Also provides resources on 
pharmacogenomics implementation in 
electronic medical records 

•  Free to access 

• Guidelines focus on PGx optimisation 
of medicines – not whether PGx testing 
should be ordered for the drug 



Dutch Pharmacogenetics Working Group 
(DPWG)
• International (mainly Europe), peer-reviewed PGx guidelines 

• Guideline annotation summary is free to access

• DPWG additionally provides recommendation on whether pre-emptive PGx 
testing should be done via Clinical implication score 



DPWG (KNMP) website can be partially 
translated into English…



Pharmacogenomic Indications in Australia - The 
Royal College of Pathologists Australia (RCPA) 

• Australian consensus guidelines 
for pre-emptive PGx testing 
developed by multidisciplinary 
advisory group; established in 
2024

Website information:

• Funding/access to PGx test

• Prevalence of relevant PGx 
variants

• Links to CPIC guidelines  



Drugs where pre-emptive PGx testing is RECOMMENDED (Oct 2025):

• Abacavir

• Allopurinol

• Capecitabine, Fluorouracil, Irinotecan, Mercaptopurine, Tioguanine, Azathioprine

• Carbamazepine, Oxcarbazepine, Phenytoin

• Clopidogrel

• Voriconazole



PGx Implementation Experience 
at Peter Mac



Patient JC (52 yo F)

JC received her 1st cycle of 
capecitabine to treat newly Dx 
rectal carcinoma

Oct 2018

JC presented to ED with mouth 
pain (describing 9/10). 

Day 5...

JC rapidly deteriorated, requiring ICU admission & 
uridine triacetate (life-saving antidote). 

JC died from multi-organ failure secondary to 
neutropenic sepsis

Day 14...

Referred to local Pharmacy & 
Therapeutics Advisory Committee 
for assessment & 
recommendations

Coronial case



43

Establishment of PGx Service

2018/2019: 300 patients per year received FP 

2016-19: 6 cases had long stay ICU admission or antidote

The only life-saving antidote costs ~$130k

Retrospective review

PGx clinic established at 
Peter Mac

2019



Peter Mac PGx Implementation Journey
Dec 2019

• DPYD-guided 
dosing for 
fluoropyrimidines 
(SOC)

Jan 2021

• Addition of UGT1A1-
guided dosing for 
Irinotecan was feasible in 
PACIFIC-PGx trial 

• Regional service 
expansion

Jan 2023

• UGT1A1-guided dosing for 
Irinotecan (SOC)

• Addition of broad panel PGx 
screening for expanded pt 
cohort in single site 
PRECISION protocol

2024

• Established and opened 
MRFF-funded PRECISION-
ITS trial

• Developed PGx Education 
Program for Pharmacists

Early 2025

• Jan 2025: Expanded 
PRECISION-ITS trial to 
regional telesites  

• May 2025: opened PGx 
Education Program for 
Pharmacists 

Aug 2025 - present

• Addition of TPMT & 
NUDT15-guided dosing 
for Thiopurines (SOC)

• PRECISION-ITS trial 
ongoing ~Q4 2026

• Since 2019, ~1900 patients have undergone PGx testing (~10% pts at regional sites)



Pharmacist Role 
Screening
o Reviewing patients against 

SOC/trial eligibility criteria

o Assessing clinical need & 
appropriateness for PGx testing 

Consenting
o Obtaining informed consent for 

PGx testing 

o Recruiting & consenting patient to 
trial 

Sample collection 
(PGx & TDM)
o Facilitating onsite & remote sample 

collection 

o Counselling patient on buccal swab 
technique

o Coordinating sample delivery to third party 
labs to ensure results are available before 
anticancer treatment commencement

Reporting results 
o Reporting PGx / TDM results to clinician 

before anticancer treatment 
commencement / next chemotherapy cycle

o Documenting PGx / TDM results in medical 
record & trial database

Counselling patient
o Counselling patients on PGx results & 

relevance to anticancer treatment + current 
medicines 

o Explaining caveats with test results

Patient follow up
o Pharmacist-led CTCAE assessment (telehealth):

o Baseline/ C1D1 (-30 days) 

o C1D3-7 for patients newly commencing 
fluoropyrimidines

o At W4, W8 & W12 after treatment commencement 

PGx/TDM turnaround time = 3-7 days



PGx documentation in EMR
• PGx pharmacist is responsible for documenting DPYD/UGT1A1 dosing recommendations 

in medical record 

• Lab reports & recommendations are also emailed directly to treating clinician(s) 

• Patients also receive their own version of DPYD & UGT1A1 reports



DPYD & UGT1A1 testing EMR alerts
• Alert appears at point of prescribing to prompt prescriber to order PGx panel 



Personalised PGx report

• PGx pharmacists drafts, checks & documents 
report in EMR

PGx pharmacist also counsels patients on:

• Report’s purpose / scope / clinical relevance

• Sharing report with community prescribers 

• PGx testing caveats – e.g. phenoconversion

• Relevant med-gene interactions 



Only medicines with actionable med-
gene interactions per the patient’s PGx 

results are listed



Medicines outside cancer care also flagged - PGx pharmacist monitors & 
communicates to other prescribers where imminently relevant



Language re: overall risk of life-
threatening AEs included

Cautionary language included in 
event patient is already taking a 

flagged medicine 

Patients may self-adjust or self-
cease medicines without 

appropriate PGx counselling  



PGx Pharmacist Recommendations
Pharmacist obtains medication history and provides PGx recommendations for 

medicines the patient is actively taking / planned for 



PGx report caveat: Phenoconversion 

• Concomitant drug inhibitors/inducers can change drug response predicted by gene test 

Example: Paroxetine / Abiraterone in pt genotyped as a CYP2D6 normal metaboliser



Pharmacogenomic Implementation 
Challenges



Heterogeneity 
factors

Healthcare 
professional 

(HCP) 

factors

Patient factors
System / 

Infrastructure 
factors

Figures from Moore et al. Pharmacol Res Perspect. 2023;11:e01150.



Heterogeneity in…Lab testing
• Comprehensive vs limited gene panels - turnaround times, costings ($140-$250) & 

scope vary

•  Sensitivity of PGx tests depends on variants in panel – this can lead to discordant 
phenotyping between labs. Some labs are not NATA-accredited 

vs

Crews et al. Clin Pharmacol Ther 2021 Oct;110(4):888-896. 

Excerpt from Aus Clinical Labs – 
PGx Genes & Medication List 



Example: DPYD test variants

• Panel should  incorporate variants with high PGx allele frequencies based on local geographic 
ethnicity data.  

• Variant allele frequencies ≥ 0.1% (Tier 1) are recommended for testing due to risk of extreme FP 
toxicity. [1]  

DPYD variant allele Impact on DPD 
activity 

Allele frequency 

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

No function • Most well studied variant; 0-0.5% frequency
• 0.3-1% of Europeans 

c.1679 T > G 
(DPYD*13)

No function • 0.08% frequency - rare (<1%)

c.2846 A > T 
(rs67376798)

Decreased function • 0-0.6% frequency - rare (<1%)

c.1129-5923 C > G
(HapB3, rs56038477) 

Decreased function • 0.06-2.4% multiethnic allele frequency  
• Highest in Netherlands (2.6%) and Germany 

(3.3%)

c.557A>G 
(rsrs115232898)

Decreased function • 2.1% of patients with African ancestry 

1. Pratt et al. J Mol Diagn. 2024 Oct;26(10):851-863. 



Heterogeneity in Guidelines: Irinotecan / UGT1A1

DPWG
• Pre-emptive testing: Essential 
• Recommendation: 30% DR in C1

RNPGx

• Pre-emptive testing: Doses < 180mg/m2: not needed,  180-230mg/m2: Advisable, 
≥240mg/m2 : Essential

• Recommendation: 30% DR in C1 for *28/*28 genotype only

eviQ

• Pre-emptive testing: Minimal info, advises against reactive testing 
• Recommendation: advises that DR is needed, but unclear how much – references PK 

study suggesting 20% DR 

• Differences in PGx guideline advice complicates implementation



Attitudes & Perceptions to PGx 
(amongst HCPs)
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Figure 2: Attitudes and perceptions toward 
pharmacogenomic testing among healthcare 

professionals 

Figure 1: Healthcare professionals support 
for pharmacogenomics testing

Darwish M, Glewis S, Hussainy SY et al. (2026). Implementing pharmacogenomics in oncology: alignment and divergence between healthcare professional and consumer perspectives [Unpublished manuscript]. 
Department of Pharmacy, Peter MacCallum Cancer Centre, Victoria, Australia



Heterogeneity in…Clinician Uptake
• Lack of perceived utility due to turnaround times (TAT) & clinical titration of response

• The use of PGx was most consistent in thiopurine therapy, but more uncertain in other 
settings 

32%

87%

76%

38%
43%

7% 5%

27%25%

7%

19%

35%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Cancer Pain ALL H&N Ca Breast Ca

% HCPs who would order PGx screening assuming 5-7 day TAT

Yes No Unsure/Other

Darwish M, Glewis S, Hussainy SY et al. (2026). Implementing pharmacogenomics in oncology: alignment and divergence between healthcare professional and consumer perspectives [Unpublished manuscript]. 
Department of Pharmacy, Peter MacCallum Cancer Centre, Victoria, Australia



Variable Clinician Uptake: DPYD-guided dosing 

• Initial concerns re: potential underdosing & limited evidence re: antitumour efficacy 

1. Knikman et al. J Clin Oncol 41;5411-5421
2.Turner et al. Clinical Transl Sci. 2024;17:e13699

Retrospective, exploratory analysis matching 
survival outcomes in DPYD IMs/PMs compared to 
NMs for capecitabine/5-FU: 

• Subgroup analyses identified lower PFS in 
c.1236G>A variant carriers [1]

• 75.8% of c.1236 G>A carriers remained on 25% DR 
throughout whole treatment [1]

• 0.223% of c.1236 G>A variant carriers may not 
have c.1129-5923 C>G (HapB3) variant [2] 



DPYD-guided dosing: antitumour efficacy
Retrospective analysis comparing survival outcomes between DPYD NM & DPYD 
variant carriers (who received 25-50% DR) with advanced CRC treated with capecitabine 
(n=568) [1]

• DPYD-guided dose reductions in variant carriers did not reduce PFS and OS  

1. Deenan et al. Clin Cancer Res 2011 May 15;17(10):3455-68

HP5 = DPYD rare (<3%) variant carrier HP1 = DPYD NM
Not HP1 = DPYD variant carrier 



PACIFIC-PGx Survival Analysis
• Pre-specified, exploratory survival analysis comparing DPYD variant carriers vs 

DPYD wildtype in prospective, PACIFIC-PGx trial (n=176; PMC site only)

• Despite the limited number of DPYD IM, OS rates in this heterogeneous 
cohort aligned with larger studies, showing no evidence that upfront FP 
dose reductions compromise efficacy. 

DPYD NM (N=169) 

 96%

OS (6 mo) = 82.2% 
(n=139)

OS (12 mo) = 70.4% 
(n=119)

DPYD IM (N=7)

4%

OS (6mo) = 100%

OS (12mo) = 85.7% 
(n=6)

Glewis et al. J Oncol Pharm Pract 2026 May 21:10781552261445956. 



Regulatory PGx warnings often precede 
Guideline Endorsement 

Endorsement by oncology guidelines was more frequently identified as an enabler of 
successful PGx implementation compared to PGx guidelines (70% vs 30%) [1] 

•2020: “All pts should be 
tested for DPD deficiency 
before initiating 
fluoropyrimidine therapy 
unless immediate treatment 
is necessary.”

EMA

•Oct 2025: FDA Boxed warning 
for Capecitabine: “Test patients 
for genetic variants of DPYD prior 
to initiating Capecitabine unless 
immediate treatment is 
necessary…”

•Feb 2026: same label added to 
5-FU

FDA •NCCN Version 5.2025 
guidelines: cites recent FDA 
guidance 

•ASCO 2025 guidelines + 2026 
annual meeting: endorsement 
of universal DPYD testing 

NCCN, ASCO

1. Darwish M, Glewis S, Hussainy SY et al. (2026). Implementing pharmacogenomics in oncology: alignment and divergence between healthcare professional and consumer perspectives [Unpublished manuscript]. 
Department of Pharmacy, Peter MacCallum Cancer Centre, Victoria, Australia



Gaps…in PGx Knowledge & Expertise 
amongst HCPs 

• 81% of HCP respondents reported baseline PGx knowledge as fair-to-
exceptional

• However, only 31% HCPs felt confident applying PGx in clinical practice, 
with variation across professional disciplines

Darwish M, Glewis S, Hussainy SY et al. (2026). Implementing pharmacogenomics in oncology: alignment and divergence between healthcare professional and consumer perspectives [Unpublished manuscript]. 
Department of Pharmacy, Peter MacCallum Cancer Centre, Victoria, Australia



• 29.5% HCPs selected dosing strategies concordant with guideline recommendations. 

• When presented with a duloxetine–tamoxifen drug-drug-gene interaction scenario, 39% were 
unsure how to respond, and only a minority would seek specialist PGx input  

4%

2%

35%

0%

71%

63%

27%

63%

24%

35%

38%

37%

0% 10% 20% 30% 40% 50% 60% 70% 80%

Were you aware of phenoconversion as a concept?

Would you be confident in using PGx for dosing?

Would you recommend PGx screening?

Were you aware of PGx dosing guidelines?

HCP Responses to CYP2D6 & Tamoxifen Case Vignette  

Yes No Unsure/No response

Darwish M, Glewis S, Hussainy SY et al. (2026). Implementing pharmacogenomics in oncology: alignment and divergence between healthcare professional and consumer perspectives [Unpublished manuscript]. 
Department of Pharmacy, Peter MacCallum Cancer Centre, Victoria, Australia



• 60% HCPs selected dosing strategies concordant with guideline recommendations.

• Only 13% HCPs reported both TPMT and NUDT15 screening at their hospital

13%

7%

0%

33%

7%

20%

53%

87%

80%

0% 20% 40% 60% 80% 100%

Is TPMT and/or NUDT15 screening performed at your
hospital?

Would you recommend PGx screening?
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Darwish M, Glewis S, Hussainy SY et al. (2026). Implementing pharmacogenomics in oncology: alignment and divergence between healthcare professional and consumer perspectives [Unpublished manuscript]. 
Department of Pharmacy, Peter MacCallum Cancer Centre, Victoria, Australia



Knowledge, Attitudes & Perceptions to PGx 
(amongst Consumers) 
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Figure 1: Knowledge & support for PGx testing Figure 2: Attitudes and perceptions toward PGx testing

Darwish M, Glewis S, Hussainy SY et al. (2026). Implementing pharmacogenomics in oncology: alignment and divergence between healthcare professional and consumer perspectives [Unpublished manuscript]. 
Department of Pharmacy, Peter MacCallum Cancer Centre, Victoria, Australia

• Following education, patients were more likely than HCPs to support universal PGx testing (95% vs 73%)



Genetic discrimination: Insurance 
• Predictive gene testing has potential implications for risk-based insurance policies (e.g. life 

insurance, total disability, income protection insurance) 

• Insurers can request/use genetic results to deny cover if total cover amount exceeds certain 
limits

• No risk to health insurance cover in Aus (community-based policy) – but reports of employee 
discrimination in USA

NSW Government Health Centre for Genetics Education. Accessed 8/6/26: https://www.genetics.edu.au/SitePages/Life-insurance-products-and-genetic-testing-in-Australia.aspx
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From 8 Oct 2026, genetic testing protections will 
be applied to risk-based insurance policies in AUS

Australian Government: Genomics Australia. Accessed 8/6/36: https://www.genomicsaustralia.gov.au/individuals/your-private-genomic-data



Incidental Findings: Disease Risk 
PGx testing generally does not have clinical implications beyond medication response 

• UGT1A1  *28 variant: hereditary hyperbilirubinaemia syndromes (e.g. Gilbert’s 
Syndrome, Criger-Niggar syndrome) - ↑ risk of gallstones & hyperbilirubineaemia. 

• G6PD Deficiency: haemolytic anaemia after exposure to certain meds / dietary 
triggers (e.g. broad/fava beans) 

Medications that can trigger G6PD deficiency

Dapsone Primaquine

Rasburicase Toluidine blue

Methylene blue Tafenoquine

Nitrofurantoin Pegloticase



Incidental findings: new PGx variants of significance

• If new clinical implications arise for a gene a patient has previously tested for, it is 
treating team’s responsibility to contact patient re: new findings 

Pratt et al. J Mol Diagn. 2024 Oct;26(10):851-863. 



• Australian-based services protect patients’ PGx results through privacy laws

• PGx is unlikely to pose a serious threat to a genetic relative’s life or health that would require urgent 
disclosure, but patients need to be educated about lifetime relevance of PGx report. 

• Disclosure of PGx results remains at patient’s discretion and requires explicit permission. PGx 
results can be uploaded onto My Health Record after consent is obtained by patient

Data Sharing & Security Concerns

Australian Government: Office of the Australian Information Commissioner. Accessed 8/6/26:  https://www.oaic.gov.au/privacy/privacy-guidance-for-organisations-and-government-agencies/health-
service-providers/guide-to-health-privacy/chapter-8-using-and-disclosing-genetic-information-in-the-case-of-a-serious-threat 
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HCPs more frequently supported sharing PGx results with GPs & community pharmacists. 
Consumers preferred PGx discussions primarily with doctors. 
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Figure 3: Preferences for PGx result sharing across healthcare 
settings (among HCPs and consumers)

Figure 4: Preferences for communication and discussion 
of PGx results (among consumers)

Darwish M, Glewis S, Hussainy SY et al. (2026). Implementing pharmacogenomics in oncology: alignment and divergence between healthcare professional and consumer perspectives [Unpublished manuscript]. 
Department of Pharmacy, Peter MacCallum Cancer Centre, Victoria, Australia



Cross-sectional implementation sub-study 
included participants enrolled in PRECISION 
who had received PGx testing (N=279)

6%

9%

9%

12%

20%

25.8%

0% 5% 10% 15% 20% 25% 30%

Unsure why results were
not shared

Other reasons

Patient did not see the
importance of sharing

Patient assumed hospital
would share

Patient did not know they
should share

Patient forgot

Gaps in… Data Sharing Infrastructure 

5.1%

94.9%

GP received the PGx
report

GP did not receive
the PGx report

Reliance on patient-mediated transfer constrained effective use of PGx results. Lifetime impact can 
only be achieved if PGx report is widely available. 

Shen V, Melhem H, Alexander M et al. (2026). Pharmacogenomic results without translation: real world evidence of lost clinical utility across care boundaries. [Unpublished manuscript]. Department of Pharmacy, 
Peter MacCallum Cancer Centre, Victoria, Australia



Gaps in Clinical Decision Support at Point-of-Care 
Prescribing
Medications with aPGx were frequently 
prescribed during follow-up (largely 
without reference to available PGx results) 
in hospital cancer care.

• Drugs with aPGx were more frequently 
prescribed in inpatient settings (n=83, 
56.8%) compared to outpatient setting 
(n=63, 43.2%)

Enzyme Drugs
DPYD 5-fluorouracil (4)

ABCG2 Allopurinol (2), Rosuvastatin (5)

CYP2C19 Amitriptyline (8), Escitalopram (7), Sertraline (3)

Lansoprazole (11), Omeprazole (4), Pantoprazole(28)

Clopidogrel (1)
CYP2C9 Celecoxib (7), Ibuprofen (5)
CYP2D6 Codeine (10), Tramadol (6), Haloperidol (6), 

Paroxetine (1), Ondansetron (7)

SLCO1B1 Atorvastatin (3)
UGT1A1 Irinotecan (4)

Absence of point-of-care CDS and system triggers in EMR limits practical utility of 
PGx results even if they are available

Shen V, Melhem H, Alexander M et al. (2026). Pharmacogenomic results without translation: real world evidence of lost clinical utility across care boundaries. [Unpublished manuscript]. Department of 
Pharmacy, Peter MacCallum Cancer Centre, Victoria, Australia



Gaps in…Funding Infrastructure
• Lack of reimbursement is a frequently cited barrier amongst HCPs & consumers

• Majority of PGx funding still lies with consumers

MBS-subsidised PGx tests

Darwish M, Glewis S, Hussainy SY et al. (2026). Implementing pharmacogenomics in oncology: alignment and divergence between healthcare professional and consumer perspectives [Unpublished manuscript]. 
Department of Pharmacy, Peter MacCallum Cancer Centre, Victoria, Australia



Pre-emptive DPYD genotyping is cost-
effective in Australia

Study Design

• Single-arm, cost-effectiveness & cost-
utility analysis comparing pre-emptive 
DPYD screening (in PACIFIC-PGx trial) 
vs SOC prescribing (published literature) 
in AUS

Findings: Pre-emptive DPYD screening 
is likely cost-saving in AUS Healthcare 
Setting through avoidance of high-grade 
toxicity & hospitalisations.

• 20% reduction in grade 3+ toxicity 

• 5% reduction in hospitalisations 
ICER = Incremental cost-effectiveness ratio; 
QALY = quality-adjusted life years 

ICER ($AUD) ICER Metric 

$6014.5 per QALY gained

$7815.69 Per Grade 3+ AE avoided

$27,426.29 Per Hospitalisation avoided

Willingness to pay (WTP) = $50,000 AUD

Estimated cost savings = $1499.21 
per two chemotherapy treatment cycles

Glewis et al. Clinical Drug Investigation (2025) 45:945–956



Equity in PGx testing 
• Arguments for targeted vs universal PGx testing 

• Increasingly more evidence suggesting PGx testing is cost-effective, safe, feasible 

• Genetically diverse populations in research are needed to build PGx evidence base  

Example: Allopurinol & HLA-B*58:01 testing 

• PGx is used to avoid severe, cutaneous adverse reactions (SCARs) from 
allopurinol (e.g. SJS, TENS, DRESS)

• +ve carriers of HLA-B*58:01 have ↑ ↑ ↑ risk of SCARs 

• Risk of SCARs is not completely eliminated with PGx testing
• 78% sensitivity & 96% specificity 
• Positive predictive value (PPV) = 1.8% (↑ to 15% in renal impairment) 







Supportive care makes excellent cancer care 
possible. 
When you become a MASCC member, you join a global 
community of innovators within supportive care.
Whether you are a nurse, doctor allied health professional, researcher, 
or simply have an interest in supportive cancer care, you belong at 
MASCC 

Global: With 3000+ members in more than 88 countries, you can 
connect with colleagues worldwide

Inclusive: MASCC welcomes all backgrounds and levels of experience

Collaborative: Our members are passionate about working together to 
produce high-quality results

Collegial: At MASCC you will find professional support, friendship, and 
continuous opportunities to learn from each other

93% of MASCC members would recommend MASCC membership to 
others. Join us today to get connected, build your profile, enhance 
your work, and stay up to dateLearn more at www.mascc.org
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Discussion Activity



Discussion points

• Does your workplace have any institutional policies / 
procedures for PGx testing?

 

• Thinking about your workplace, how would you be able to get 
your senior leadership to support the implementation of 
pharmacogenomics?



Institutional policies
• At Peter Mac, pre-emptive PGx testing is limited to gene-drug interactions in 

cancer with high strength of evidence / avoidance of toxicity (Fluoropyrimidines, 
Irinotecan & Thiopurines only) 

Policies should consider:
§ Patient population
§ Testing strategy (e.g. pre-emptive vs reactive; single vs multi gene panel)
§ Evidence-based recommendations: level of evidence, prevalence of drug 

toxicities, availability of guideline recommendations
§ Interpretation of results and application to clinical care 
§ Clear referral pathway - roles of each person in testing/reporting 

Cost/reimbursement models
§ Management of drug toxicities 



Supporting PGx implementation

Senior leadership needs to see:

• A clear clinical and operational benefit based on evidence and best practices.

• Expected improvements in patient outcomes (e.g. reductions in adverse drug 
reactions, preventable hospital admissions and treatment delays) 

• Cost effectiveness & analysis of resourcing/timelines/opportunity costs 

• Widespread stakeholder support

• Examples of notable organisations that have successfully implemented PGx will 
help business case 



Thank you!

Vivian Shen

Email: vivian.shen@petermac.org or 
pharmacogenetics.pharmacist@petermac.org 

mailto:vivian.shen@petermac.org
mailto:pharmacogenetics.pharmacist@petermac.org

