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Genetic variant discovery to help asthma
sufferers

March 16 2018
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Research from the University of Liverpool, published today in Lancet
Respiratory Medicine, identifies a genetic variant that could improve the
safety and effectiveness of corticosteroids, drugs that are used to treat a
range of common and rare conditions including asthma, and chronic
obstructive pulmonary disease (COPD).

Corticosteroids are very effective in the treatment of asthma and COPD,
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with more than 20 million prescriptions issued in the UK annually.
Unfortunately, corticosteroids can also cause side effects, one of which
1s adrenal suppression, seen in up to 1/3 of people tested. People with
this condition do not make enough cortisol. Cortisol helps the body
respond to stress, recover from infections and regulate blood pressure
and metabolism.

Challenging diagnosis, life-threatening illness

Adrenal suppression can be very difficult to diagnose, as it can present
with a spectrum of symptoms from non-specific symptoms such as
tiredness, to serious illness and death. The majority of patients do not
develop adrenal suppression, and the reasons why some do, and while
other don't, despite using similar doses of corticosteroids were not
previously understood.

In a world first researchers from the University's Institute of
Translational Medicine, led by Professor Sir Munir Pirmohamed,
conducted a genome-wide association study (GWAS) to pinpoint the
genes responsible for increasing the risk of a person developing adrenal
suppression. This method searches a person's DNA (genome) for small
variations, called single nucleotide polymorphisms (SNPs). Each person
carries about three million SNPs, but if a particular SNP occurs more
frequently in people with a particular condition than in people without
the condition, it can pinpoint the underlying reason for the difference.

Side effect linked to patients' genetics

The researchers identified two groups of children with asthma, and one

group of adults with chronic obstructive pulmonary disease (COPD), all
of whom used inhaled corticosteroid medications. Each patient's adrenal
function was tested. This is the largest published cohort of children ever
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tested for adrenal suppression (580 children in total).

Individuals who had a particular variation in a specific gene (platelet
derived growth factor D; PDGFD) had a markedly increased risk of
adrenal suppression, both in the children with asthma and adults with
COPD. This risk increased if the patient had two copies of the variation
(one from their mother, one from their father). Children with two copies
of the high risk variation in PDGFD were nearly six times more likely to
develop adrenal suppression than children with no copies.

Personalised medication development

Dr Dan Hawcutt, Senior Lecturer Paediatric Clinical Pharmacology
University of Liverpool and Honorary Consultant Paediatrician Alder
Hey Children's Hospital, said: "This is the first pharmacogenomic study
investigating the association between a patient's genotype and
corticosteroid induced adrenal suppression.

"Our highly novel findings offer the potential to develop personalised
approaches therapy. This could involve screening patients to avoid or
minimise steroid use if they are at high risk, or if steroids are needed,
developing a specific plan to monitor their adrenal function.

"However, it is important to stress that steroids are effective
medications, and patients should not stop taking these medicines without
medical input. If you are worried about any side effects, please consult
your doctor, nurse or pharmacist looking after you."

More information: Daniel B Hawcutt et al. Susceptibility to
corticosteroid-induced adrenal suppression: a genome-wide association
study, The Lancet Respiratory Medicine (2018). DOL:
10.1016/S2213-2600(18)30058-4
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