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CASE REPORT

- POST-OPERATIVE ANALGESIA

10 to 20 %
of hospitalized patients will 
experience at least one 
undesirable side effect during 
their hospital stay

EUROPE'S NUMBER ONE
MEDICAL DIAGNOSTICS PROVIDER

• Personal history

o Morphine for pain after caesarean section. 

• Respiratory depression > intensive care > 
reversal (no serious sequelae). 

o Less severe episode of post-morphine respiratory 
depression after first delivery. 

• Family history

o Father treated with morphine after routine heart 
surgery. 

• Cardiac arrest, resuscitation.

• → pharmacogenetic screening myPGx®
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Mia, 28 years old
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RESULTS
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Gene Prediction Effect

UGT2B7 *2/*2 Intermediate activity Decreased activity may result in increased morphine concentrations 
with increased effect and risk of serious side effects. 

SLC22A1 (OCT1) 
*420Del/Del

Low activity Important role in hepatocellular absorption of morphine. 
Significant reduction in morphine clearance

SLCO1B3 
*112A/*233I

Low activity ? Reduced morphine uptake by hepatocytes, reduced clearance

SULT1A1 *3/*3 Slow metabolizer Reduction of sulfation of certain opiates

COMT 158Met Low activity May improve the central efficiency of morphine, requires lower doses
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Hypothesis:
• Reduced uptake by liver (SLC22A1, SLCO1B3)
• Reduced catabolism/excretion in liver (UGT2B7, SULT1A1) 
• Increase in central morphine efficiency (COMT)

→ Overdose
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A few numbers

• United States : 

o the total cost of adverse drug reactions (ADRs) may be comparable to that of diabetes, 

• Approximately 106’000 deaths per year are caused by ADRs

• The fourth-leading cause of death by disease. 

• EU : 

o It is estimated that 5% of all hospital admissions are due to ADRs

• Approximately 197’000 deaths per year in the EU are caused by ADRs.

• The fifth-leading cause of hospital death: 

o The total cost of ADRs to society is approximately €79 billion.
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Consequences for individuals - Implications for health systems

35 %
It is estimated that

of those over 65 years of 
age have experienced
undesirable side effects

10 to 17 %
of hospitalizations of the 
elderly are directly related 
to adverse side effects 
due to their medication

of patients taking anti-
depressants will respond 
to treatment, and

~55 %
have at least one 
undesirable side effect

Only

~50 %

SYNLAB International GmbH – M. Morris8

20 %
Up to

of ambulatory patients 
have undesirable side 
effects

Elliott et al, PLOS ONE February 2, 2017
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Drugs that should particularly be considered:

Analgesics / Antirheumatics

Antibiotics / Antivirals / Antimycotics

Antidepressants / Psychotropics

Antidiabetics

Antihypertensives
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Individual response to medication
affects all medical specialties

Anticoagulants

Cytostatics

Proton pump inhibitors

Statins
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Same treatment, different people
Inadequacy of a single pharmacological approach
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>250
drugs take into account 
pharmacogenetic data in 
their package inserts (FDA)

85 %
More than

of individuals carry
significant genetic variants 
of cytochrome P450 genes

90 %
Up to

of drugs are metabolized by 

CYP2D6, CYP3A4, CYP3A5, 
CYP2C19, CYP1A2, CYP2C9, 
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Genes Examples of clinical impact

Cytochrome P450 genes
CYP2D6

CYP2C19

CYP2C9

CYP2D6 metabolises around 25% of medicines in clinical use, including many psychotropics, opioid 
analgesics and other drug classes. Poor Metabolisers are at increased risk of side effects when taking 
medicines like venlafaxine, aripiprazole and amitriptyline. 
The CYP2C19 metaboliser state has implications for the antiplatelet drug clopidogrel, many of the proton 
pump inhibitors and many antidepressants. 
CYP2C9 is important for calculating the starting daily dose for warfarin and is useful for predicting the risk 
of side effects for several non-steroidal anti-inflammatory drugs.

Drug transporter genes 
SLCO1B1

Drug transporters mediate the active transport of endogenous substrates and xenobiotics. 
SLCO1B1 encodes the drug transporter responsible for statin uptake into the liver. Carriers of the 
c.521T>C variant produce a transporter with reduced function, increasing plasma concentration of statins. 
This is associated with an increased risk of myalgia and myopathy. The association is strongest with 
simvastatin, for which pharmacogenomic guidelines exist recommending drug/dose changes.

Conversion enzymes
DPYD DPD metabolizes at least 80% of administered 5-FU. If DPD has reduced activity, the amount of 5-FU for 

increases to 5-FU-related ADRs. Patients with partial DPD deficiency in whom the benefit of 5-fluorouracil 
outweighs the risks should be treated with utmost caution. CPIC provides dosing guidelines (2018).

Some important pharmacogenes (after Youssef et al, Pharmaceutical Journal, January 2020, Vol 304, No 7933)
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CYP2D6
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"The pharmacogenomics-guided group 
had 84% lower health costs than the 
control group" Olson et al 2017
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HOW DOES IT WORK? Genetics and ADMET

Absorption

Distribution

Metabolism

Excretion

Toxicity
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THE TEST KIT LOGISTICS GENETIC TESTING THE REPORT

Practically...
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Genetic predictions
of phenotypes
for 33 genes
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Enzymes can activate or inactivate drugs
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Codeine CYP2D6 activation Morphine

Paroxetine CYP2D6 inactivation Catechol 
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Predicted phenotype for individual substances 
(caveat, varying levels of evidence)
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MYPGX OPTIONS

MyGASTRO
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SUB-PANELS AND ONE-PAGERS FOR SELECTED SPECIALTIES
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MyGASTRO
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SUB-PANELS AND ONE-PAGERS FOR SELECTED SPECIALTIES
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MYPGX® REPORT

Quick and effective medical decisions
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Fast and effective medical decisions 
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To Drugbank Canada
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Analgesics
Antidepressants, antipsychotics
Statins
PPI

• Patients 
• with a history of side-effects
• who do not get positive benefit from 

their medication
• on long-term mediation
• on polypharmacy
• you suspect are non-compliant
• for whom surgery is programmed

• Adults 
• who choose to invest (financially and/or 

intellectually) in their health 
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MYPGX

Who can benefit from MyPGx?

The right drug, 
at the right dose, 

from the start.
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