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Summary of evidence for Nicotinamide Riboside (NR) in people with A-T

Several small, early scientific reports have suggested that Nicotinamide Riboside (NR) may help
some symptoms of A-T. NRis a vitamin supplement. It may help improve some of aspects, but it
does not appear to improve sitting, standing, walking or how individuals feel their quality of life is. It
is not a cure and does not correct the underlying genetic cause of A-T (changes in the ATM gene
leading to absent or non-functioning ATM protein). Currently, there is not enough evidence for the
NHS to recommend people with A-T take this.

Whatis NR?

NR comes from vitamin B3, which we get as part of a healthy diet. The body uses NR to produce
nicotinamide adenine dinucleotide (NAD+). NAD+is a natural molecule, that is needed in all the
cells in our body, to carry out their normal functions. We know that levels of NAD+vary in the
normal population and tend to reduce as we get older. This means there has been lots of interest in
it, as an “anti-aging supplement”.

NAD+ does lots of different jobs in our cells. In our cells we all have things called mitochondria
which generate energy from food. NAD+ from our diet helps the mitochondria generate energy for
example. Our body has different ways of recycling and producing more NAD+ when we use some

up.

What do we know about NAD+ in A-T

Previous studies have shown that NAD+ levels are lower in cells, where proteins linked to different
DNA repair disorders are not working. It is thought that this is because the cell is using more NAD+
up, as certain pathways in the cells are overactive. There has been some interest in NR in A-T
because A-T is also a DNA repair disorder and it could increase NAD+ levels. It is thought that
increasing NAD+ could help support the normal cell processes, including mitochondrial energy
production, and DNA repair.

This suggestion was supported by studies in nerve cells from rats, worms and mice with no working
ATM protein. Scientists used NR, and two other treatments, to increase the NAD+levels. In
laboratory studies this seemed to improve the health of mitochondria and nerve cells, boost DNA
repair and the increase the lifespan in these worms and mice who don’t have any working ATM
protein.

This is a very important step and helps our understanding of what NAD+ might be able to do in A-T.
However, we know that laboratory studies and animal tests do not mean we will see the same effect
in the human body. This is why we need trials in human volunteers before a medicine or
supplement can be recommended by the NHS. The first trials check the medicine is not harmful.
Then we test to find the best dose, understand how the body processes the medicine, and what the
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side effects are. We then test the new drug compared to standard treatments, and finally we look at
the long-term effects.

Testing NR in people with A-T: What evidence is there?

Two studies have looked at the effects of taking a NR supplement on the symptoms of A-T. It is
important to be clear that these studies were intended as a first step, in the lead up to larger clinical
trials. These studies included only small numbers of individuals with A-T, over short periods of time.

A treatment trial would usually be set up so that one group would take NR, and another group
would not, so the changes in the two groups can be compared. Neither the families, nor the
researchers, should know who is taking the active drug, then we can be surer that the changes in
symptoms are most likely to be due to the drug rather than other things, such as the placebo effect.
The placebo effect is when someone is given a “sham” medicine (harmless tablet which has no
effect) but still reports an improvement in symptomes.

Nevertheless, the two studies carried out do tell us something useful, and it must be recognised
that is very difficult to carry out large trials in rare conditions like A-T.

Study 1: Carried out in the Netherlands (Veenhuis et al, published 2021)

24 people with AT (classic and mild/variant A-T) were treated with 25 mg per kg body weight of NR
a day, by mouth for 4 months. 17 of the participants were children, averaging 10 years of age. They
did not include anyone with significant liver disease, or who was receiving treatment for cancer.
The amount of movement disorder that a patient had was measured with several ataxia rating
scales — which are similar to what we do when you come to clinic. In these the patient is asked to
undertake a number of movements, and these are scored and the scores are added up.

The results showed:

- there were no adverse side effects

- increased blood levels of molecules that are created when NAD+ is used, suggesting NR
may have boosted NAD+ levels in cells

- NRsupplements did not lead to an improvement in all the scales used, but two did show
on average a small improvement

- these improvements in the ataxia scales were lost within 2 months of stopping NR, which
could support it having a positive effect

- despite the improvements in the rating scales, quality of life was not improved. This was
measured using a questionnaire that asks about mobility, self-care and activities for
example. This could mean the effects were too small to have an effect on day-to-day life,
and what that person can achieve

- onaverage, immunoglobulins (which the immune system makes to help fight infections),
increased slightly.
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Study 2: Carried out in Norway (Presterud et al, published 2023)

This study had fewer people in it but followed them up for longer. It included 10 people with A-T (7

children and 3 adults, classic and variant/mild A-T). They were aged 3-28 years old. They took
between 10 and 37 mg per kg body weight of NR a day by mouth. They continued this for 18-24

months.

Results showed that:

NAD+ levels in blood were similar in people with and without A-T at the beginning of the
study
NR increased blood levels of NAD+ within 6 months, and levels stabilised after 12
months. This tells us people were taking the NR. It doesn’t tell us how levels change
anywhere else in the body, it only tells us about levels in blood
some of the scoring systems showed a significant improvement, but not all
o at 18 months of taking NR, significant improvements in scores were due to
improved coordination
o at 24 months significant improvements were due to improved eye movements
o walking, sitting, and standing measures did not improve
no severe side effects were seen but one person had loose stools (diarrhoea) and
another had tummy discomfort for a time
there was no change in liver or kidney markers, cholesterol, or sugar markers
there was no improvement in immunoglobulins, unlike the first study.

Limitations of these studies

These studies are a great starting point, but do not provide enough information for us to be sure NR

helps. Both study teams recognised that they couldn’t rule out that the effects were due to the

placebo effect, and both recommended further larger trials against a placebo and at different doses.

They recognised that the rate at which A-T progresses can be variable, so it is difficult to
be sure how the scores would have changed if that person was not taking NR. They did
not have a separate group with A-T who were not taking NR at the same time to
compare to.

These studies only included small numbers of people. This makes it hard to be sure the
differences were not due to chance. The results were impacted by COVID pandemic and
drop out of some people.

They reported that there was no change in a marker called Neurofilament light chain
(NfL). NfL levels are increased in A-T, similar to other neurodegenerative diseases, but its
usefulness as a marker of how A-T is affecting a person is not yet clear.
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What can we learn from trials looking at the effect of NR in other conditions?

There have been some trials that looked at whether NR might help in other conditions. This has
included studies of people with heart failure, a new diagnosis of Parkinsons disease, people with
pre-diabetes, and overweight men. It has also been tested in healthy adults to see how it is
tolerated, and to see if it improves how well people can exercise. Again, these trials were short and
with small numbers of participants. Blood levels took time to become stable and were very variable.
It may be that some people are better at absorbing NR from the digestive system than others.

What these trials have shown together, is that the risk of side effects seems to be low. However,
these are all relatively recent trials, so longer term effects are unknown. There does seem to be
some suggestion that NR might reduce markers of inflammation. This might also be of benefit in A-T
but needs to be proven.

We still don’t know how NR supplements change NAD+ levels in tissues other than the blood. There
is some limited testing on the effects in muscle, and the effect appeared to be variable. Only one
study has looked at the NAD levels in the brain.

Summary

Taking a NR supplement can increase levels of NAD+ in blood. We aren’t sure if it increases the
levels in other parts of the body.

There is some evidence that NR might improve coordination and eye movements. However, it does
not seem to improve things like sitting, standing or walking, or improve quality of life. It is likely that
the improvements are too subtle to have a significant effect day to day.

The chance of side effects seems to be low in the short-term. The long-term effects are unknown.

What does this mean for people with A-T now?

The NHS are not recommending people with A-T take NR without participation in a trial at this time.
There is not enough evidence to prove it works, to be able to advise on what dose to take or to be
sure of the long-term effects.

Ideally, we would like to undertake a large trial where people are randomised to NR or sham
medicine. However, we appreciate that this may take some time to set up. We know that some

families are already using NR, and we would like everyone to have the full information.

If you decide to buy it, please note:
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e Dosage of NR in these studies is based on body weight. However, the reality is we do not
know what dose is best.

e A pharmaceutical company called Niagen Bioscience provided the NR (TruNiagen) for the
studies in A-T. NR is also sold by other providers, but these have not been tested in
clinical trials in people with A-T. Unregulated supplements may not contain the active
ingredient or might not contain the specified amount. There are lots of articles on the
internet that are written by companies who manufacture these supplements, and
therefore there is a risk that the benefits might be over-hyped.

If you do use NR, please be sure to let your doctors and the AT Society know
(support@atsociety.org.uk). Please also let the medical teams know if you experience any side
effects or improvements.

If you would like to find out more about the studies into NR, click on the publication links below.
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