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HE2ZEYEELHER ? What is pharmacogenomics (PGx)?

H=iHEAEN  Conventional prescription

Traditional Prescription of Medicine ZHIEHAZHEERN

ocg,

This dose works
for most patients.
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This dose is too hiagh for
sndard dose sorrme patients. So the medicine
causes some side effects.
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One-size-fits-all
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FPrescription of Me icimne wit Drug-—-Response Testing approach
— w w w w w w  —— C’% standard dose may not suit
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Drug-Response Testing
tells vour doctor howw ywaou
will respond to medicine.

Thermn vour doctor canmn
prescribe thhe bhbest dosae

LEBEMIBERAB (B5%) Issuesin US (annually)
HE_"HER BEEYFRRE } +&8=R ARERES[ENF T } BUAIEH Adverse drug reaction is the }

Over 2 Million serious ADR 100,000 Death due to ADR 4th 4% leading cause of death

https://www.fda.gov/drugs/drug-interactions-labeling/preventable-adverse-drug-reactions-focus-drug-interactions



RWEBNESE From reactive to pre-emptive
FENAEIERAER S T REEHBEY)ERNERERE o

Pre-emptive testing means testing before commencement of prescription.

e AR G|1EES  Prescription of medicine with testing
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Drug-Response Testing
tells your doctor how you Then your doctor can
will respond to medicine. prescribe the best dose.

{825 Benefits

- BEARAEBEHEYNRE
Predict the drug response of patients before dispensing
RESTEEYEIE » BRsEFRKRE

Optimising drug dose and avoiding adverse events



ZSHM Research objectives

EEBRBEAFRECN L ERYARNRAMEAZY BRNERNSR

|dentify the pharmacogenetic variants that are known to affect drug responses in Hong Kong
Chinese

WHRENERBSHAHBRRAFE LA EZYNTE (U2019FE8HEAH)
Project prescription impact by PGx of HK public healthcare system using electronic health
record data of 2019 as example

- FIABREERERIESTERERA (CDARS) ENAZEABTRNAHLBERIRGIE - EREE
LEYBr 3 AT ER

All public healthcare service data, including drug prescriptions, are available in the Clinical Data
Analysis and Reporting System (CDARS) database in an unlisted and anonymous manner

- EREBEANY - EYHEHEYEE  UHBEHEHEYRERAXZZE
The number of subjects, drug quantity, and unit cost of drugs were retrieved for the estimation of
prescription impact and drug expenditure
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Medically actionable pharmacogenetic variants

CACNAIS |CFTR CYP2B6 | CYP2C19 §E5’|‘5137JD¢13'J$3%$AE%
CYP2C9 | CYP2D6 | CYP3A5 | CYPAF2 RARNER

DPYD IFNL3  |NUDT15 |RYRI Addition of gene strongly
SLCO1B1 |TMPT | UGT1A1 |VKORCI '(;"F)Fl’gcaizse'lr‘cc“'”ese
ALAA ALA-B |- El | PharmGKB - Level 3

129 variants & 4 HLA alleles

from 19 pharmacogenes
19EZ= M E R PRy 1291E 2 S EARHLA S A B R

Level A) /7 N (Level 1)

55| SCPIC \ B}
Guideline 7 Clinical Pharmacogenetic § PharmGKB "k nOWIedge ba
Implementann Consortit
BCERA R AR SRR 77 AR EBAYE5] MERERNSREREYRENFEZN#MFS
Translating genetic laboratory test results into actionable A comprehensive resource that curates knowledge about
prescribing decisions for affected drugs with detailed the impact of genetic variation on drug response for

gene/drug clinical practice guidelines clinicians and researchers.
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HKU exome cohort — sample recruitment

RKERERSTVENERRINIZRNL 116EZIMNEFEIRAE

Collection of exome cohorts (n=1,116) from Department of Paediatrics & Adolescent
Medicine and Department of Surgery

ERBAEA
Self-reported Han Chinese

(ERSFEE AR %

Genetically unrelated individuals
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Exome Qujlit léhﬁéi Genomic o RRHYE A Gene variants
Pipeline y repository aLT?aﬁ?Ognenes interpretation
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Processing of aggregated data Specific analysis



https://www.google.com/imgres?imgurl=https://www.uab.edu/institutionaleffectiveness/images/contact/research-analysis/ra-graphic.png&imgrefurl=https://www.uab.edu/institutionaleffectiveness/about/research-analysis&docid=esOwf2rTbH7NEM&tbnid=8uCxq0Klq3WrmM:&vet=10ahUKEwi_95Cz38DhAhWrBKYKHaC8Ba8QMwg7KAEwAQ..i&w=2250&h=2100&safe=strict&bih=606&biw=1366&q=analysis&ved=0ahUKEwi_95Cz38DhAhWrBKYKHaC8Ba8QMwg7KAEwAQ&iact=mrc&uact=8

1ZEXDNA

DNA extraction

BERFXE
Library

Enrichrmant Baad-Linked
Transposome (eBLT)

o VIGATKE{EFREE(v3.4-46)ETT

preparation

oW

DMNA-2BLT complex

* Tagment with eBLT

Tagmented Library

l Index PCR primers

F \Indmﬂ

* Index PCR

Indexed Library

Z4MEETFAIFE Whole exome sequencing pipeline
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Exome
sequencing

Exome capture
and enrichment

ABEMER20H

¢- Pool pre-ennched libranes (optional)

Pooled Sample Library

¢ Add biotinylated probe pane!

T e

* Envich using streptavidin magnelic beads

<

Enriched Library
¢ Elute enriched library from beads

Enriched and Indexed Library Ready for Sequencing

* In-house bioinformatics pipeline based on GATK best practices (v3.4-46)

Read Alignment

B2 Z R RNEFYIEH

Removal of PCR duplication

MFcR SheiEH R REEFT

Variant calling

MR E RS

Variant annotation

EERELEH o

C M aityil5 2

Benchtop sequencing
machine
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Pharmacogenetic variants are common

B EBYARYRNERNER FRAFAEE « AEYERNERSE
pharmacogenetic variant known to affect drug Rare deleterious pharmacogenetic variant
response In patients #EHEZE/D—{@ Carry at least one : 93.6%
WA=/ —{@ Carry at least one : 99.6% FR{i1 21 Median : 2 variants
{14 Median - 4 variants
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EEBUMAFIIEMAEE RREAZA

0.86

= RN+ KEZEYFRNERRE
Top 10 pharmacogenetic phenotypes in HK Chinese
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0.81

REAEAR

Higher in Hong Kong Chinese than in

Europeans and Africans:

B chinese (his study)

CYP2C19, HLA-B, and NUDT15

CYP286

CYP3AS




Top 20 drugs with the highest estimated prescription impact on headcount

BB
Prescription
Drug Name

F M7
simvastatin
St %
clopidogrel
mBS

ibuprofen

HARZERZRENE _1+E
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Projected
Type of drug Percentage of affected
ALl Stel rescription
affected patients P P I
42 = 1582
FRmASEE 146,167 25.81% o |
Lipid-lowering 14zu|
RIS 26,304 57.21% ass
Anticoagulant 821
e . 726
Anti-inflammatory 12,000 >.39% 54|
2]
312|
272
SDIDDD ‘IEDIDDD BD[;IDD 11-DL:IDD D

Predicted Head counts affected

simvastatin (25.8%)
clopidogrel (57.2%)
ibuprofen (5.4%)
allopurinol (17.0%)
warfarin (43.1%)
amitriptyline (22.7%)
sertraline (12.0%)
phenytoin (22.8%)
tacrolimus (43.4%)
citalopram (12.0%)
escitalopram (12.0%)
carbamazepine (20.4%)
azathioprine (21.0%)
tamoxifen (8.9%)
celecoxib (5.4%)
andansetron (3.3%)
paroxetine (3.7%)
nartriptyline (12.2%)
imipramine (22 .7%)
codeine (3.7%)
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Analysis workflow — illustration with SLCO1B1 and simvastatin-induced myopathy

o ENRFMUEER ® Actlonable ﬁﬁ%i}ﬂlﬁ _
Star Allele phenotype Lifetime risk estimate
) Low function: 18%
SLCO1B1*15,*17 Low function CC /

i i ) Intermediate function: 3%
intermediate function CT

@606

ERAFERMTZE
BN
Total number
HRER R REY R IE of patients
Genotype Associated ADR 2019 CDARS prescribed with
SLCO1B1:c.521T>C Statin-induced . L simvastatin =
(Frequency = 13.87%) PN myopathy %%S'%glon date 566,223

{EEEYE Ry R EY hEFEYRHHRE
CC phenotype = Low function (freq = 1.92%) CT phenotype = Intermediate function (freq = 23.89%) 146,167 patients receiving simvastatin has an

. Actionable phenotype EREEMNERRE
566223%0.0192%0.18 = 566223*0.2389%0.03 B . 6,010 cases of myopathy preventable by

genotype-guided prescription
CIFE37Y: e e NeSPesp=s

1. Link E, Parish S, Armitage J, Bowman L, Heath S, Matsuda F, et al. SLCO1B1 variants and statin-induced myopathy--a genomewide study. N Engl J Med. 2008;359(8):789-99. Epub 2008/07/25.
doi: 10.1056/NEJM0a0801936. PubMed PMID: 18650507.
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Projected prescription impact based on local PGx data

- TE20195F M HFEB1005(1,006,046) 2 FAEAREZR 7B ERNBELENEY)
HERAONLIA% °

« More than 1 million(1,006,046) Hong Kong Chinese patients had received prescriptions of
the 36 drugs that are affected by actionable pharmacogenetics variants in 2019, accounting
for 13.4% of HK population.

- EEHIRARER23. 1% A EE B
SRIERE ST ©
« Among the patients receiving the prescribed drugs , 23.1% of them have actionable

pharmacogenetic phenotypes, which should have prescription adjustment according to the
international clinical guidelines.

. 52%400%5%7_5(%4,108,000)E’J’é—?—?#@iﬂﬂﬁﬂ%ﬁ%ﬁﬁ?ﬁ%ﬁ RIRVE RS R - HEE =5

« Around HK$64 million(HK$64,108,000) worth of drugs were prescribed to patients with an
Implicated actionable phenotype for drug usage and dosage adjustment.
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24t Summary
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The research team studied the spectrum of 133 pharmacogenetic variants known to affect drug response in patients and
rare deleterious variants in 108 pharmacogenes using an exome sequencing consisting of 1,116 Hong Kong Chinese
subjects.

EY)AFIRIVERER » DURFER108{EER
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Nearly all individuals carried at least one pharmacogenetic variants known to affect drug response and one rare,
predicted deleterious pharmacogenetic variant.

BERBAEAMBE —ABERRBREERREYERIES | RS R REYRIE R —7& o

One-seventh of the Hong Kong population received at least one of the 36 drugs with clinical pharmacogenetics guideline
recommendations.

LEFZE R 7 R B RIM B R A A E B E BB RIS I BRERDENET - MIABEAREAGREPEREYER
HERPRRE BRIR 2 5 -

The findings demonstrated the potential of pharmacogenetic testing in improving patient care and medical resource
allocation in Chinese. The cohort dataset also supports clinical implementation of pharmacogenetics in the Chinese
population.
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