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ABSTRACT

Patients with diabetes and distal symmetrical
polyneuropathy (DSP) are routinely evaluated
for etiologies other than diabetes, including
vitamin B12 deficiency, paraproteinemia,
hypothyroidism and drug or autoimmune-in-
duced neuropathy. However, the most common
cause of DSP, next to that of diabetes, is alcohol
intake, which is almost never evaluated. In
addition to assessment of alcohol intake based
on patient history, which often leads to an
underestimation of alchohol intake, markers of
a high alcohol intake (elevated liver enzymes,
uric acid, triglycerides, low magnesium or low
folic acid levels) should be obtained. However,
the test that is most likely to detect surreptitious
alcohol intake is urinary ethyl glucuronide
(EtG), which will detect the intake of alcohol
within the previous 90 h. Detection of alcohol
use is important since if alcohol consumption is
not discontinued, DSP, whatever the etiology,

will not improve. In addition, the use of drugs
to improve symptoms of DSP (tricyclics, anti-
epileptics, serotonin, norepinephrine reuptake
inhibitors and analgesics) may in combination
with alcohol excessively suppress respiration
and cognitive function such that these drugs
should not be prescribed or utilized if use of
alcohol continues. In the future, all patients
with DSP, and especially those with symp-
tomatic DSP, should be biochemically screened
for excessive alcohol intake and appropriate
action taken.
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Key Summary Points

Neuropathy presenting in a person with
diabetes may wholly or partially be due to
other etiologies.

In patients with neuropathy, vitamin B12
deficiency, paraproteinemia and
hypothyroidism should be eliminated.

Alcohol consumption may be a major
etiological factor.
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Excessive alcohol consumption can be
eliminated by examination of patient’s
medical history and testing for urinary
ethyl glucuronide.

If excessive alcohol intake is a factor in the
etiology of the neuropathy the treatment
of the symptoms will only be
treatable when alcohol intake stops.

Drugs used to treat the symptoms of
neuropathy may in combination with
alcohol cause cognitive dysfunction and
suppress respiration.

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

The prevalence of distal symmetrical
polyneuropathy (DSP) in an Italian population
was found to be 3.5% in those over age 55 years,
increasing to 5.3% in those over age 75 years
[1]. In this study, 40% of those surveyed had
diabetes, a prevalence similar to that reported in
a Dutch population study which reported that
diabetes was the cause of the DSP in 32% of
patients [2]. Other rarer and identifiable etiolo-
gies, such as vitamin B12 deficiency, hypothy-
roidism or paraproteinemia, can be eliminated
with appropriate laboratory testing but, histor-
ically, testing for an alcohol etiology has not
been utilized or recommended [3]. In the USA
utilization of alcohol is the next most common
cause of DSP after diabetes [4–6].

In most cases, alcohol intake can only be
assessed from the patient history, which results,
in most situations, in an underestimation of
alcohol intake. Only when a very high alcohol
intake is currently being utilized can excessive
alcohol use be suspected through elevated levels
of liver enzymes (serum glutamic oxaloacetic
transaminase [SGOT] higher than serum glu-
tamic pyruvic transaminase [SGPT]), triglyc-
erides and uric acid or decreased levels of
magnesium and folic acid. However, with a
more moderate alcohol intake these tests will
usually give normal results. Nowadays, assess-
ment of ethyl glucuronide (EtG) levels in the
urine can be utilized to assess the degree of

alcohol intake in patients presenting with DSP,
especially those who are suspected of having a
high alcohol intake.

Pathologically, the effects of diabetes on the
peripheral nerve are abnormalities of the
sodium and calcium channels, altered neuro-
peptide expression, sympathetic sprouting, loss
of spinal inhibitory control, altered blood flow
and increased glycemic flux. Centrally increased
thalamic vascularity, central sensitization and
imbalances in facilitation/inhibition with the
descending pathways add to the pathology [3].

Alcohol-induced neuropathy is thought to
be due to activation of spinal cord microalga,
oxidative stress, free radical damage, activation
of mGlu5-receptors in the spinal cord as well as
activation of the sympathoadrenal and hypo-
thalamic-pituitary axes. In addition, nutritional
deficiencies, particularly of thiamine, and/or
the direct toxic effect of alcohol and its
metabolites (particularly acetaldehyde) on the
nerve may play a role [7]. Thus, there is very
little, if any, overlap between the pathophysi-
ologies of alcoholic and diabetic DSP, suggest-
ing that peripheral nerve damage from these
etiologies is likely to be additive [8]. An actual
threshold of alcohol intake for the development
of alcohol-induced neuropathy is unknown.
However, the most important risk factor is life-
time alcohol dose, with neuropathy being more
common with chronic rather than episodic
alcoholism. Other risk factors are genetics, male
gender and the type of alcohol consumed
(higher for wine than for beer or spirits) [8].

While the etiologies and pathophysiologies
of these conditions differ, the clinical findings
are for all practical purposes indistinguishable.
Both alcoholic and diabetic DSP present symp-
tomatically with numbness, tingling, pain and
early motor involvement of the toes. Neuro-
logical examination in both cases reveals
decreased pinprick and/or vibration sense in a
stocking distribution, decreased or absent ankle
reflexes and weakness of toe extension. With
both etiologies, when the sensory loss extends
to knee level or above involvement of the upper
limb occurs and throughout the process there
are equal and progressive involvements of the
autonomic nervous system. Therefore, differ-
ences between the effects of alcohol and
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diabetes on peripheral nerves cannot be differ-
entiated clinically.

Over the years, we have regularly been mis-
led by persons with diabetes who have symp-
toms and signs of DSP and who reported little or
no alcohol intake. In one case, 20 years after the
onset of neuropathy in a person with type 1
diabetes it was discovered that she had
overutilized alcohol only when she presented
with acute pancreatitis. In another case, a per-
son with well-controlled type 2 diabetes had
symptoms of DSP that were so severe that he
required chronic narcotic therapy; alcohol
abuse was only discovered when he requested
an emergency visit to request a higher narcotic
dose at which time it was noted that he smelt
strongly of alcohol. His wife later stated that
when he was first seen he had just been dis-
charged from an alcohol rehabilitation program
and truthfully stated that he did not use alco-
hol. Yet another was a retired healthcare pro-
vider whose diabetes was excellently controlled
(HbA1c 6.1%) on metformin monotherapy who
presented with severe symptoms and signs of
DSP. After his death we were informed by a
relative that he was ‘‘a heavy drinker.’’

While symptoms but not signs of DSP may
be controlled with improved glycemic control,
if alcohol utilization is not discontinued and
any thiamine deficiency corrected, there will be
progression of nerve damage with accompany-
ing progression of symptoms and signs of DSP.

Since we have regularly been misled by
people with diabetes and symptoms and signs
of DSP who reported little or no alcohol intake,
and have come to the realization that we have
been misled by these patients, we now rigor-
ously search for a detailed history of alcohol
consumption in people with diabetes and DSP
and, if necessary confirm their history of alco-
hol intake with a urinary EtG level. EtG is a
metabolite of alcohol formed by glucuronida-
tion. It is detectable in the urine for up to 90 h
after alcohol intake, and for longer periods in a
hair sample, after the utilization of alcohol has
ceased and alcohol itself is no longer
detectable in the serum [9–11].

An additional concern is that the use of
medications to improve the symptoms of neu-
ropathy (tricyclics, anti-epileptics, serotonin

and norepinephrine reuptake inhibitors and
analgesics) may in combination with alcohol
suppress respiration so that unless alcohol use
ceases these drugs should be withheld or with-
drawn. In addition, whatever the etiology there
will be no clinical improvement in the DSP if
alcohol use is not discontinued.

In conclusion, previously when faced with a
person with diabetes and DSP we have assumed
that the sole etiology of the DSP is diabetes
unless there is evidence of vitamin B12 defi-
ciency, paraproteinemia or hypothyroidism.
Since overall in the USA only 40% of DSP is due
to diabetes we should in these patients be con-
sidering the second most common cause of DSP,
i.e. a chronic and heavy intake of alcohol. In
addition, in seeking an accurate historical
assessment of alcohol intake we may need to
perform a urinary EtG test because if the con-
sumption of alcohol is not discontinued then
the DSP both subjectively and objectively will
not improve and will most likely worsen whe-
ther the etiology of the DSP is primarily dia-
betes, alcohol abuse or diabetes plus alcohol
abuse. Therefore, in the future all persons with
diabetes presenting with DSP, and especially
painful DSP, should be rigorously screened for
alcohol intake. Questioning people with dia-
betes and DSP about their alcohol intake is not
sufficient; biochemical testing should be per-
formed in all subjects and therapy should be
withheld until alcohol as a cause of DSP has
been ruled out.

Future research should concentrate on the
pathophysiology of the combination of alcohol
and diabetes in damaging neurons. The devel-
opment of medications that would specifically
treat these pathophysiologies should be devel-
oped so that more than symptomatic therapies
are available to the person with diabetes and
DSP caused by diabetes and/or alcohol.
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5. Lubec D, Müllbacher W, Finsterer J, Mamoli B.
Diagnostic work-up in peripheral neuropathy: an
analysis of 171 cases. Postgrad Med J. 1999;75(890):
723–7.

6. England JD, Gronseth GS, Franklin G, et al. Practice
parameter: evaluation of distal symmetric
polyneuropathy: role of laboratory and genetic
testing (an evidence-based review). Report of the
American Academy of Neurology, American Asso-
ciation of Neuromuscular and Electrodiagnostic
Medicine, and American Academy of Physical
Medicine and Rehabilitation. Neurology.
2009;72(2):185–92.

7. Chopra K, Tiwari V. Alcoholic neuropathy: possible
mechanisms and future treatment possibilities. Br J
Clin Pharmacol. 2012;73(3):348–62.

8. Julian T, Glascow N, Syeed R, Zis P. Alcohol-related
peripheral neuropathy: a systematic review and
meta-analysis. J Neurol. 2019;266(12):2907–19.

9. Walsham NE, Sherwood RA. Ethyl glucuronide.
Ann Clin Biochem. 2012;49(Pt 2):110–7.

10. Biondi A, Freni F, Carelli C, Moretti M, Morini L.
Ethyl glucuronide hair testing: a review. Forensic
Sci Int. 2019;300:106–19.

11. Kharbouche H, Sporkert F, Staub C, Mangin P,
Augsburger M. Ethyl glucuronide: a biomarker of
alcohol consumption. Praxis (Bern 1994).
2009;98(22):1299–306.

2634 Diabetes Ther (2021) 12:2631–2634

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

	Alcohol Consumption as a Causator and/or an Accelerator of Neuropathy in People With Diabetes Is Regularly Overlooked
	Abstract
	Acknowledgements
	References




