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Pharmacogenomics
related risks are:

Yet many patients still do not benefit from PGx-guided care.

Very Common 

Very Serious

Preventable
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It Is Common

• 90-95% of individuals carry at least one actionable PGx variant

• Many patients will receive medications affected by PGx during their lifetime

• PGx impacts prescribing across multiple specialties

• Actionable PGx risk is the rule, not the exception
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Burden Snapshot: Adverse Drug Reactions Remain a 
Major Safety Problem

Key Figures Often Cited in Medication-Harm Discussions

Serious ADEs / year (US)
2+ million

Deaths / year (US)
100k–128k

Hospital admissions due to ADRs
6.5%

Admissions deemed avoidable
~30–50%

Why This Matters Clinically

Medication-related harm is common enough 

to justify front-end prevention, not only 

rescue after toxicity.

A substantial share of ADEs is at least 

potentially preventable, making PGx a safety 

strategy rather than a niche add-on.

Sources: Lazarou et al. JAMA 1998; Pirmohamed et al. BMJ 2004, 2004;329:15-19.
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The Magnitude of Harm

700,000

Emergency department 
visits linked to ADEs each 

year in the U.S.

100,000

Hospitalizations linked to 
ADEs each year in the U.S.

Up to $5B

Estimated annual U.S. 
treatment cost of ADE-

related harm

Millions

Outpatient visits associated 
with medication harm

Preventable ADEs are among the most common non-surgical sources of patient harm.
The visible numbers understate treatment interruption, caregiver burden, and loss of trust.

Sources: AHRQ PSNet; U.S. HHS strategic planning materials on ADE cost
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Medication Harm Is Already a Major Patient-Safety Problem
PGx does not address every adverse drug event. It matters because 
some severe harms are foreseeable before the drug is given.

1 in 10
patients are harmed in 

health care overall

>50%
of patient harm is 

considered preventable

1 in 30
patients experience 

medication-related harm

$42B
annual global cost from 

medication errors

Severe harm matters most — WHO: more than one quarter of medication-related 
harms are severe or life-threatening. These are where PGx can be most compelling.

Sources: WHO Global Patient Safety; WHO Medication Without Harm (accessed May 2025)

Examples of major preventable PGx harms
• Fatal fluoropyrimidine toxicity
• Severe thiopurine myelosuppression
• Abacavir hypersensitivity
• HLA-linked SJS/TEN or SCAR
• Selected clopidogrel treatment failures
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Therapeutic Areas Impacted by Pharmacogenomics
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It Is Serious

• More than one quarter of medication-related harms are severe or life-threatening

• Severe fluoropyrimidine toxicity occurs in approximately 10–30% of treated patients

• Treatment-related mortality from fluoropyrimidines is estimated at 0.5–1%

Many times, the first indication of genetic risk is catastrophic toxicity.

AHRQ PSNet 2024; WHO Medication Without Harm; Lunenburg et al. Clin Cancer Res. 2016; CPIC DPYD Guideline
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DPYD Testing Before Fluoropyrimidines Can Avert 
Catastrophic Toxicity

10–30%
severe fluoropyrimidine toxicity with 
standard dosing overall

50–88%
grade ≥III toxicity among DPYD variant 
carriers in older series

0.5–1%
treatment-related mortality in the overall 
treated population

Clinical Pattern

Severe diarrhea, mucositis, cytopenias, 

dehydration, sepsis, or death can emerge 

early — often in the first 1–2 cycles.

Why Genotype First

Actionable DPYD variants reduce DPD 

activity, so standard 5-FU or capecitabine 

exposure can be dangerously high.

Usual Action

Genotype before therapy. For common 

actionable heterozygous variants, many 

protocols start at roughly 50% of standard 
dose and titrate carefully.

This is one of the clearest "prevent major harm before the first dose" PGx use cases in oncology.

Sources: Chan et al. 2022; Lunenburg et al. 2019; systematic reviews and meta-analyses of DPYD-guided therapy



Global PGx Day May 20, 2026

Global PGx Day  ·  May 20, 2026  ·  globalpgxday.org

It Is Preventable

• Prospective genotype-guided prescribing reduced clinically relevant ADRs by ~30% 

in the PREPARE Trial

• In one VHA analysis, 54.8% of patients had already received at least one CPIC level 

A medication

• Many PGx interventions are cost-effective and some are cost-saving

PGx shifts medicine from reacting to toxicity toward preventing harm.

References: Swen et al. Lancet 2023; Van Driest et al. Clin Pharmacol Ther. 2014; Mallal et al. NEJM 2008

VHA: Veteran Health Administration.  CPIC:  Clinical Pharmacogenetics Implementation Consortium
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Why Are Many Patients Still Harmed?

Jazieh AR. Why Global Journal on Quality and Safety in Healthcare. 2026 Feb;9(2):16–17. doi:10.36401/JQSH-26-X2



"Implementing the 
knowledge we collectively 
have will outperform any 
future discovery.

#GlobalPGxDay  ·  globalpgxday.org
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Closing the Gaps in PGx Care

✓ Increase Awareness — To overcome the Knowledge Gap

✓ Facilitate Implementation — To overcome the Implementation Gap

✓ Improve Equity and Access — To overcome the Access Gap
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Why Global PGx Day?

• Increase awareness of preventable medication-related harm

• Promote evidence-based PGx implementation

• Encourage collaboration across healthcare systems

• Reduce disparities in access to PGx

• Move PGx from isolated projects into routine care

Awareness must lead to implementation.
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Our Goal

To reduce preventable medication harm globally by integrating pharmacogenomics 
into clinical care and healthcare systems.

The 5 Pillars:
   1. Right Patient
   2. Right Genetic Testing
   3. Right Drug
   4. Right Dose
   5. Right Monitoring

PGx is not a niche innovation. It is a global healthcare opportunity.



The Science Is Proven.

The Risk Is Real.
The Harm Is Preventable.

Welcome to the Inaugural
Global PGx Day!
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Global PGx Day



Global PGx DayCongratulations! There are 20 countries 
represented here today!
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Founding Organizations

Many thanks to Travis Thompson, Marketing VP at MIRA PH for driving the initiative to fruition in a very short time 
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Agenda

Followed by a 20-minute Q&A — bring your questions!



Thank You
A.R. Jazieh, MD, MPH, FACP, FASCO

Jaziehoncology@gmail.com
www.miraprecision.com

Join us at GlobalPGxDay.org

#GlobalPGxDay  ·  May 20, 2026  ·  11:00 a.m. ET

Global PGx Day
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Precision Prescribing
for Every Patient
Karen Merritt· Patient Advocate· Advocates for Universal DPD/DPYD Testing

A Global Movement to Make PGx the Standard of Care

#GlobalPGxDay  ·  globalpgxday.org



The human cost of 
failing to test

#GlobalPGxDay  ·  May 20, 2026
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Linda
• Stage 3 anal cancer found after routine colonoscopy
• Age: 73, otherwise healthy and enjoying retirement

Treatment Plan: 5FU chemotherapy -“fairly well tolerated”

• Not informed of risks of DPD deficiency

• Not informed of DPYD testing

• Horrific suffering resulting in death
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The power of advocacy:
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New standard of care:

• FDA and NCCN now recommend DPYD testing BEFORE 5FU and capecitabine chemotherapy

• DPYD PGx testing saves lives and reduces suffering 



Global PGx Day

Thank You
Karen Merritt

Advocates for Universal DPD/DPYD Testing

Join us for the full Global PGx Day webinar

May 20, 2026  ·  11:00 a.m. ET  ·  Free Registration

globalpgxday.org

#Glob alPG xDa y
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‘’Precision medicine for colorectal cancer – from screening t– 
from screening to treatment’’

Precision cancer medicine:
let’s start with drug dose

David Kerr
University of Oxford 

Oxford Cancer Biomarkers
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Biomarkers have the potential to significantly improve risk / benefit ratios:

Safety: select the right dose – that 
which we can control

ToxGnostics
Genome Wide Association Studies 
identify DNA signatures associated 
with severe chemotherapy induced 
side effects

improving drug  safety, compliance 
and cost-effectiveness

Strictly Confidential 3
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1. CLINICAL NEED:  5FU Toxicity – a
     recognised problem
• Recognised clinical need for DPYD screening

• CPIC Guidelines (2018) advocate DYPD testing (4 SNPs)
• Several European countries have national DPYD screening programme
• UK NHS recognises burden of 5FU toxicity – testing guidelines from November 2020
• 95% of USA survey* respondents have had patients experience toxic events 

• Strong patient/public advocacy position 
• Efforts to improve patient experience and quality of life through treatment
• Patient advocacy and social media campaigns for 5FU screening 
• Discussion threads on 5FU side effects are common
• Public pressure and litigation due to patient injury and death in USA

* Survey conducted on behalf of OCB on 12 USA oncologists, pathologists, and nurse navigators. 2023
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What is        ?
• A comprehensive and clinically validated panel of 20 genetic 

variants associated with 5FU/capecitabine toxicity in the 
DPYD and TYMS/ENOSF1 genes1

• Includes variants not found in other panels:
• Variants found at a relatively low population frequency 

linked to severe (Grade 4) toxicities that may have fatal 
consequences

• Hand Foot Syndrome
• African heritage

• Uses the proprietary ToxNav® algorithm to determine patient 
risk category

• Panel derived from meta-analysis of all published genes 
associated with 5FU toxicity (n=4,855)2,3

• Developed using QUASAR 2 clinical trial samples and data 
set4 

• Transition from Sanger sequencing to NGS in 20201. Palles C, et al. An Evaluation of the Diagnostic Accuracy of a Panel of Variants in DPYD and a Single Variant in ENOSF1 for Predicting Common Capecitabine Related Toxicities. Cancers (Basel). 2021 Mar 24;13(7):1497
2. Rosmarin D et al., Genetic Markers of Toxicity from Capecitabine and Other Fluorouracil-Based Regimens: Investigation in the QUASAR2 Study, Systematic Review, and Meta-Analysis, J Clin Oncol 2014; 32 (10): 1031-39 
3. Rosmarin D et al., A candidate gene study of capecitabine-related toxicity in colorectal cancer identifies new toxicity variants at DPYD and a putative role for ENOSF1 rather than TYMS. Gut. 2015; 64(1):111-20. 
4. Kerr R et al., Adjuvant capecitabine plus bevacizumab versus capecitabine alone in patients with colorectal cancer (QUASAR 2): an open-label, randomised phase 3 trial. Lancet Oncol 2016; 17(11): p. 1543-1557. 
5. Amstutz U, et al,. Clinical Pharmacogenetics Implementation Consortium (CPIC) Guideline for Dihydropyrimidine Dehydrogenase Genotype and Fluoropyrimidine Dosing: 2017 Update. Clin Pharmacol Ther. 2018 Feb;103(2):210-216. 

CPIC5
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Pharmacogenetic risk reporting
The likely DPYD phenotype is based on the genotype as 
determined by sequencing using information outlined in 
the original CPIC DPYD Guidelines (Caudle et al, 
Clinical Pharmacology and Therapeutics, 2013*)

*Updated in 2017

Critical RISK
Variants indicate 
DPYD deficiency

5FU/capecitabine 
containing therapy 

contraindicated

High RISK

Variants strongly 
associated with 

partial 
DPYD deficiency

5FU/capecitabine 
dose modulation of 
50%  recommended

Standard RISK
No increased risk of 

grade 3/4 toxicity 

5FU/capecitabine 
dose of 100%  

Standard RISK 
*High Risk HFS
No increased risk of 

grade 3/4 toxicity 
X2 standard population 

risk of HFS

5FU/capecitabine 
dose of 100% 

recommended. Advice 
to minimise/prevent 

HFS according to local 
guidelines 

recommended
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Impact on clinical pathways (UK NHS)

➢ToxNav ® testing 
reduces toxicity 
burden of cancer 
patients and leads 
to substantial cost 
savings through 
dose management 
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• Clinical validation data has 
focused on upper GI cancer as 
FP-based therapies are most 
widely used adjuvant treatment

• UK NHS recommendations for 
DPYD testing provision for all 
patients receiving FP-based 
therapies

• Snap-shot of 6-month time 
period demonstrates breadth of 
ToxNav® use across cancer 
spectrum

Case Study – ToxNav® use in variety of tumour types

48%

18%

3%

9%

10%

0%
12%

Lower GI Cancer

Upper GI  Cancer

Head and Neck Cancer

Hepato-Pancreatic-Biliary
Cancer

Breast Cancer

Miscellaneous Cancer

Unclassified

ToxNav® Tumour location distribution (all sites) May - November 2021 (592 patients)
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•Cardiac SNPs
• Diarrhoea and Mucositis SNPs

ToxNav Pipeline
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Precision Prescribing
for Every Patient
James M. Stevenson, PharmD, MS, BCPP 
Vice Chair of Pharmacogenomics Global Research Network (PGRN) Implementation Working Group
Associate Professor, Departments of Medicine, Physiology, Pharmacology & Therapeutics
Johns Hopkins University School of Medicine
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S E C T I O N

Who to Test, When to Test, 
and Implementation 
Landscape
In what clinical situations should pharmacogenetic testing be used?

7#$%&'$/#08'9"":""('9">?@">?>A
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COI and Disclaimer

�{ I have no relevant financial conflicts of interest to disclose

�{ The opinions reflected here are my own, not those of my 
employer or the Pharmacogenomics Global Research 
Network
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�‡ Origins and Evolution
F,C-C'$$9"5G,3*3"&9"-1*"HFI"J>???�t>?KLM

N4',DC-C%,*3"C,">?>?"C,-%"'"3G*DO&'D*3";$%&'$"+*+&*4D1C<",*-P%4."
-%"5%D-*4"B%$$'&%4'-C%,"&*9%,3"5G,3*3";4%G<D

"

�{ About a dozen special interest groups and working groups
/D9B1C'-49"F,-*4*D-"#4%G<@"F+<$*+*,-'-C%,"Q%4.C,;"#4%G<@"*-B=

Pharmacogenomics Global 
Research Network (PGRN)
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Identifying patients for PGx testing is a barrier

�‡ Most drug labels and clinical guidelines do not require routine PGx 
testing

E0B*<-C%,D"*0CD-@"*=;=@"'&'B')C4@"LO5$G%4%G4'BC$@"B'<*BC-'&C,*

�‡ CPIC guidelines explain how to use PGx results
H%-"who to test"%4"when to test 

�‡ Reimbursement of PGx testing (in the US) is highly variable by payer
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Considerations in "who to test"

�‡ ICD-%49"%5"'3)*4D*"*)*,-D"
�‡ 8*DC4*"-%"')%C3"-4C'$O',3 O*44%4"

<4*DB4C&C,;"
�‡ F,-*4*D-"C,"<*4D%,'$CR*3"B'4*
�‡ S'+C$9"1CD-%49
�‡ S4C*,3T5'+C$9"*0<*4C*,B*"PC-1"/#0

�‡ /4*)'$*,B*"%5"'B-C%,'&$*")'4C',-D
�‡ /4*)'$*,B*"%5"/#0"+*3CB'-C%,"GD*
�‡ !)'C$'&C$C-9"%5"'$-*4,'-C)*"-1*4'<C*D
�‡ F,DG4',B*"B%)*4';*"',3"B%D-"

B%,DC3*4'-C%,D

Individual patient factors Health-system factors

2-*)*,D%,"U("*-"'$=6$C,"/1'4+'B%$"N1*4@"KKVW"LAKOLAA="



Global PGx Day ('9">? @">?>A

7#$%&'$/#08'9"":"";$%&'$<;03'9=%4;"":""/4*BCDC%,"/4*DB4C&C,;"5%4"E)*49"/'-C*,-

Types of Adverse Drug Reactions 

�‡ Predictable
�‡ Common
�‡ Dose or concentration-dependent
�‡ Related to pharmacology of the drug
�‡ Pharmacogenetics is GOOD at 

predicting these

�‡ Idiosyncratic
�‡ Rare
�‡ Not dose-dependent
�‡ Often immune-mediated
�‡ Pharmacogenetics is generally NOT as 

�µ�•���(�µ�o���(�}�Œ���‰�Œ�����]���š�]�v�P���š�Z���•�������~�Y�(�}�Œ���v�}�Á�•

Type A Type B

1--<DWTTB%4**+=,*-TB%4*T',;C%*3*+'T



Global PGx Day ('9">? @">?>A

7#$%&'$/#08'9"":"";$%&'$<;03'9=%4;"":""/4*BCDC%,"/4*DB4C&C,;"5%4"E)*49"/'-C*,-

Who to test �± Clinical Impact
�‡ Severity of drug�tgene interaction
CYP2C19�tB$%<C3%;4*$

CYP2D6�t+*-%<4%$%$

"

�{ Predictive power of PGx variant
HLA-BXKLW?>"',3"B'4&'+'R*<C,*"BG-',*%GD"4*'B-C%,D"YZ[K???"
SLC6A4 ',3"22ZF4*D<%,D*"YZ"\K=]

"

�‡ Evidence from RCTs and pragmatic trials can quantify benefit

Number needed to 
genotype

number of individuals that need to be
tested to prevent one adverse event
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Factors influencing adoption of PGx testing

2-*)*,D%,"U("*-"'$=6$C,"/1'4+'B%$"N1*4@"KKVW"LAKOLAA="
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Factors influencing adoption of PGx testing

2-*)*,D%,"U("*-"'$=6$C,"/1'4+'B%$"N1*4@"KKVW"LAKOLAA="
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When to test

2-*)*,D%,"U("*-"'$=6$C,"/1'4+'B%$"N1*4@"KKVW"LAKOLAA="

Testing Model Pros Cons

Pre-emptive Testing
�{���Z�����oO-C+*"')'C$'&C$C-9"%5"4*DG$-D"
�{���^�µ�‰�‰�}�Œ�š�•�����Z�Œ�}�v�]���������Œ�������v�����o�}�v�PO-*4+"<4*DB4C&C,;"
�{�����v�����o���•�����Œ�����š�]�}�v���}�(���o���Œ�P���������š���•���š�•���(�}�Œ���Œ���•�����Œ���Z

�{���Z���Œ���o�Ç���Œ���]�u���µ�Œ�•������
�{Z*^GC4*D"D-4%,;"C,5%4+'-CBD"C,54'D-4GB-G4*"
�{���,���Œ�����Œ���š�}�����À���o�µ���š�����}�µ�š���}�u���•�����š���š�Z�����‰�}�‰�µ�o���š�]�}�v���o���À���o

Pre-treatment 
Testing

�{���D�}�Œ�����o�]�l���o�Ç���š�}���������Œ���]�u���µ�Œ�•������
�{���/�u�u�����]���š�������o�]�v�]�����o���µ�š�]�o�]�š�Ç�����š���š�Z�����‰�}�]�v�š���}�(��
<4*DB4C&C,;"
�{�������•�]���Œ���š�}���u�����•�µ�Œ�����}�µ�š���}�u���•

�{���d�µ�Œ�v���Œ�}�µ�v�����š�]�u�����u���Ç�������o���Ç���š�Z���Œ���‰�Ç��
�{���Z���‹�µ�]�Œ���•���‰�Œ�}�š�}���}�o�•�l�]�v�(�}�Œ�u���š�]���•���š�}���]�����v�š�]�(�Ç�������v���]�����š���•��

Reactive Testing
�{���D���Ç�����Æ�‰�o���]�v���‰�}�}�Œ���}�µ�š���}�u���•�����(�š���Œ���š�Z���Ç���}�����µ�Œ��
�{���K�(�š���v���Œ���]�u���µ�Œ�•������
�{���Z���•�µ�o�š�•�������v���•�š�]�o�o���]�v�(�}�Œ�u���(�µ�š�µ�Œ�����‰�Œ���•���Œ�]���]�v�P

�{���>�]�u�]�š�����������š�]�}�v�����]�o�]�š�Ç�����(�š���Œ�����À���v�š���Z���•�����o�Œ�������Ç��1'<<*,*3"
�{���>���•�•�����}�•�šO*55*B-C)*"%)*4'$$"
�{���>���•�•���µ�•���(�µ�o���(�}�Œ���]�v�]�š�]���o�����}�•�]�v�P���}�Œ���š�Z���Œ���‰�Ç���•���o�����š�]�}�v
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Pre-treatment testing in literature

30% reduction 
of clinically 

relevant ADRs

2P*,"U@"*-"'$=N1*"_',B*-@"]?K@"`]aÒLA
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