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ALSUntangled reviews alternative and off label
treatments on behalf of people with ALS (PALS).
Here we review inosine, for which we have received
more than 1500 requests (1).

Overview

Inosine is available as an over-the-counter oral
supplement (2). When taken by mouth, it is rapidly
metabolized, resulting in increased blood levels of
urate (Figure 1). Inosine can cross the blood-
brain barrier (3) and increase CSF levels of urate

The biological mechanisms that cause ALS are
not completely understood, but they are likely to
include damage to the motor neurons from oxidative
stress, as supported by both autopsy and laboratory
studies (14). It follows that antioxidants such as
urate (or agents that increase levels of these such as
inosine) might theoretically be neuroprotective in
ALS. Some (15-18) but not all (19-22) studies find
that high urate is associated with prolonged survival
in PALS. Further database analyses and clinical
trials are underway to try and clarify this.

Beyond just neuroprotection via urate elevation,

recent work suggests that inosine can stimulate the
growth of axons in culture, promote collateral
sprouting in the corticospinal tract, and even
enhance motor recovery after traumatic brain
injury (23). These observations suggest that inosine
might be able to enhance reinnervation in ALS.
ALSUntangled assigns a TOE ‘Mechanism’
grade of C based on this information (Table I).

as well (4).

Mechanism

Urate (sometimes referred to as uric acid) is a
naturally occurring antioxidant (5,6). Interest in
urate as a possible neuroprotective agent began
when researchers noted that high urate levels are
associated with lower risk of developing Parkinson’s
disease (7-9) and Alzheimer’s disease (10).
Naturally occurring high levels of urate are also
associated with slower disease progression in
Parkinson’s disease (11-13).

Pre-clinical data

Several well-controlled studies have demonstrated
that urate is neuroprotective in cell culture and
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Figure 1. How inosine increases urate.

Table I. TOE grades for inosine as an ALS treatment.

Grade Explanation

Mechanism C Inosine theoretically and plausibly
acts on a biological mechanism
that is relevant in ALS

Studies of inosine in ALS models
are underway but data are not yet

available

Pre-clinical data U

Cases D One person reported ‘slight’ benefit
but we have not validated their
diagnosis or improvement.

Trials U Trials are underway but data are
not yet available

Risks C As many as 25% of participants in

some trials of inosine developed
kidney stones. We found no SAEs
related to inosine.

animal models of neurologic diseases. Across a
range of Parkinson’s disease models, urate elevation
has prevented in vitro cell death induced by oxida-
tive and mitochondrial toxins (24-26) and has
improved function in vivo (24). Urate was also
neuroprotective in various models of neurotoxicity
beyond Parkinson’s disease, including cultured
spinal cord neurons (27) and models of spinal
cord injury and stroke (28,29). Studies of urate
modulation in pre-clinical models of ALS are
ongoing but results are not yet available.
ALSUntangled assigns a TOE ‘Pre-Clinical’
grade of U based on this information (Table I).

Data in PALS

Cases

Within the online community PatientsLikeMe, 14
people reported taking inosine for ALS and seven
have evaluations (30). These PALS used doses
ranged from 500 mg daily to 3000 mg daily. One
reported ‘slight’ effectiveness, “it makes me feel
better, like a tonic”. The others reported either no
effectiveness (z=2) or unknown effectiveness

(n=4). Google search identified no additional
PALS reporting on inosine’s effectiveness.

ALSUntangled assigns a TOE ‘Cases’ grade of
D based on this information (Table I).

Trials

Trials of inosine in PALS are currently in progress.
These studies leverage the rapidly accumulating
experience with inosine use in Parkinson’s disease.
SURE-PD, a recent study of safety of urate elevation
in Parkinson’s disease (4), demonstrated that
inosine administration was safe and well tolerated
when performed under medical monitoring of urate
levels and urine studies (see below). Based on
SURE-PD, as well as compelling epidemiologic
and pre-clinical evidence, a phase III study of
inosine (SURE-PD3) was recently launched for
this population (details for the design of this trial are
available on clinicaltrials.gov; NCT02642393).
With relevance to ALS, a small pilot, open-label
study of inosine in PALS was recently completed
(details for the design of this trial are available on
clinicaltrials.gov; NCT02288091) and results are
being analyzed. A follow-up, phase II study of
inosine in PALS is in the planning stages. These
studies will help clarify the therapeutic potential of
inosine for ALS.

ALSUntangled assigns a TOE ‘Trials’ grade of
U based on this information (Table I).

Risks and costs

The physiologic range of urate in blood is 3.6—
8.5 mg/dl, with levels typically higher in males than
females (31). Target urate levels in the above-
described clinical trials were 7-8mg/dl; when
people take inosine by mouth, blood levels of urate
rise. If levels rise too far above physiologic range,
people may develop gout and kidney stones. In one
trial of inosine for multiple sclerosis, 25% of treated
patients developed kidney stones (32). There is also
the potential risk for adverse cardiovascular events
(such as high blood pressure, heart attack, or
stroke), although this is still debated (33). When
taking inosine it is therefore very important to
monitor urate levels in the blood on a regular basis
(approximately every 3—6 weeks) under the direc-
tion of a physician.

Another important safety concept is that urine
acidity and concentration are major determinants of
the risk of developing kidney stones (34). There are
several types of kidney stones. Urate stones tend to
develop when urine is very concentrated and acidic
(34). Maintaining good hydration helps reduce this
risk. When urine is acidic, the risk of forming stones
made of urate increases significantly (34). Some
people have urine that is more acidic than others’. In
addition, some foods such as high doses of vitamin
C or cranberry juice can potentially lower urine pH



(35). Therefore, urine pH (a measure of acidity)
needs to be monitored regularly.

Based on all this, ALSUntangled assigns a Risks
grade of C (Table I).

A month’s supply of inosine costs approximately
between $10 and $60 depending on the brand and
how much inosine one needs to take to achieve the
desired blood levels of urate (usual dose is one to six
500-mg capsules a day depending on one’s
metabolism).

Conclusions

Inosine is a low-cost supplement that increases the
levels of urate, a naturally occurring antioxidant.
With appropriate blood and urine monitoring, it
appears reasonably safe. Epidemiologic data suggest
that high wurate levels may be associated with
improved survival in ALS, which prompted pre-
clinical studies and clinical trials of inosine. These
are still ongoing and will help determine whether
inosine could be a useful treatment for ALS.

Declaration of interest: ALSUntangled is spon-
sored by the ALS Association and the Motor
Neurone Disease Association.
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