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What are aminoglycosides?

Aminoglycosides are antibiotics used to treat serious bacterial infections. They are
commonly used in hospitals for conditions such as severe infections in the blood
(sepsis), pneumonia, complicated urinary infections and infections in newborn babies.
Examples include gentamicin, amikacin, and tobramycin. These medicines work by
stopping bacteria from making the proteins that they need to survive and multiply.
Although aminoglycosides are effective and often lifesaving, they can sometimes cause
side effects. One of the most important risks is damage to hearing.

Why do genes matter with aminoglycosides?

In some people, aminoglycosides can cause hearing loss. This risk is strongly linked to
certain genetic changes in a gene called MT-RNR1. There are three genetic variants
linked to aminoglycoside-induced hearing loss, nhamely:

+ m.1555A>G
e m.1494C>T
e m.1095T>C

People who carry one of these variants are much more likely to develop hearing loss
after receiving aminoglycosides. In some cases, hearing loss can occur suddenly even
after a single dose. It can affect both ears and be permanent.

Who is at higher risk?

Not everyone who receives aminoglycosides develops hearing loss, but people who
carry one of the MT-RNR1 genetic variants are at increased risk. These variants are
uncommon but not rare, affecting around 1 in 330 people. They can occur in people
from many different populations. Because most people do not know whether they carry
them, genetic testing is needed to identify those at risk.

What do the prescribing guidelines say?

The UK guideline recommends genetic testing for MT-RNR1 variants before
aminoglycoside treatment whenever possible. Testing is particularly useful in situations
where the need for aminoglycosides can be predicted in advance. For example, this
may include people who are likely to require these antibiotics as part of planned
treatment or ongoing care.



However, aminoglycosides are often used in urgent situations, such as suspected
sepsis. In these cases, treatment should not be delayed while waiting for genetic test
results. Rapid testing may sometimes be available to help guide treatment decisions in
these settings.

How do test results affect treatment?

If a MT-RNR1 genetic variant associated with hearing loss is present, aminoglycoside
antibiotics should usually be avoided and an alternative antibiotic used. If no risk
variants are found, aminoglycosides can usually be prescribed with greater confidence.
However, hearing loss can still occasionally occur for other reasons, such as high
doses, prolonged treatment, or other medical conditions.

What does this mean for patients?

Genetic testing helps doctors choose the safest treatment before antibiotics are given.
This reduces the risk of permanent hearing loss while ensuring patients still receive
effective treatment for serious infections. Preventing hearing damage is particularly
important for babies and young children because hearing plays a key role in speech and
language development. Test results should be recorded in medical records so
healthcare professionals can consider them when prescribing antibiotics in the future.

Key message

Aminoglycosides are important antibiotics used to treat serious infections. However,
some people carry genetic variants that greatly increase their risk of permanent hearing
loss after receiving these medicines. A simple genetic test can identify those at risk
before treatment begins. When arisk variant is found, alternative antibiotics can
usually be used. This approach improves patient safety and supports more
personalised and informed care.



