Neuropathy
Indications
Neuropathy is a term for a group of conditions where nerves are damaged. The main symptoms
include numbness, tingling, burning or stabbing pains, muscle weakness, and loss of balance or co‐
ordination. (1) Types of neuropathy include peripheral, cranial, autonomic and focal.
There can be many causes. The most common cause of peripheral neuropathy is diabetes, (1)
affecting between 30‐90% of diabetic patients around the world.(2)(3) It can also be caused by
other health conditions such as excessive alcohol drinking,(4) nutritional issues, physical injury to
the nerves, hypothyroidism, vasculitis, chronic kidney or liver disease, high level of metal toxins,
Lyme disease, and other diseases such as rheumatoid arthritis, lupus, Sjogren’s syndrome or
Guillain‐Barre syndrome.(1)
The susceptibility of damage to the nerves can also be a result of toxins, medications and vitamin
deficiencies.(5) Additionally, increased free‐radical production and oxidative stress have been
linked to neuropathy.(3)
Side effects of some medications can also cause neuropathy especially if taken for long periods,
such as metronidazole, nitrofurantoin, phenytoin, amiodarone, thalidomide and chemotherapy.(1)
However, in some cases there is no cause identified.(1)
Diagnosis involves testing sensation, strength and reflexes, or a more specialised test such as a
nerve conduction test or electromyography.(6)
Treatment depends on the underlying cause of the neuropathy, and controlling the symptoms of
that cause.(7) However, many types cannot be cured.(7) Peripheral neuropathies are often treated
with pain relievers, lidocaine patches, anti‐seizure drugs, anti‐depressants and capsaicin.
Recommended Tests
Blood Glucose HbA1c

It is being increasingly recognised that many individuals have neuropathy at the time of diagnosis,
suggesting it may be a marker for pre‐diabetes and may precede, rather than follow, type 2
diabetes.(8) A glucose test is recommended where undiagnosed diabetes is indicated.
[Sample requirement: EDTA blood lavender top tube)]

Vitamin Profiles, Tests for B1, B6, B12, D and E
Vitamin B1 deficiency can affect neuropathy,(7) and a deficiency due to malnutrition may affect the cranial
nerves. Neuropathy in alcoholism can present similar to beriberi symptoms.(5)

Vitamin B6 can be problematic when there is a deficiency(7) or excess. Since many patients with neuropathy
often take vitamin B supplements, an excess of B6 is possible.(5)
Vitamin B12 deficiency is associated with neuropathy. (5)(7)(9) Symptoms in both hands and feet may point to
a vitamin B12 deficiency due to the involvement of the cervical spinal cord. (5)
Vitamin D insufficiency has been associated with symptoms(10) and risk factors for peripheral neuropathy.
(11)

Vitamin E deficiency is linked to peripheral neuropathy(7) and can be a result of fat malabsorption.(5)
[Sample requirements: clotted blood tube (gold top) for fat soluble vitamins & B12, heparin (green top)
for vitamins B1 & B6]
Mineral Profile (without RBC Mg)
Copper deficiency may present similarly to vitamin B12 deficiency, and should be investigated in parallel
with patients presenting with myeloneuropathy.(5) Copper absorption competes with zinc absorption and
there is an association with copper deficiency and zinc supplementation.(5) Imbalanced copper and zinc
levels have an impact on diabetic complications such as neuropathy.(12)
[Sample requirement: Trace element free plasma (navy blue top tube), heparin [green top] and clotted
blood tube (gold top) ‐ Copper and Zinc also available individually]
Toxic Metals Screen
Lead, Arsenic, Thallium and Mercury are all thought to be possible factors in neuropathy.(5) (7) In addition,
chronic arsenic poisoning will show on urine tests, they may not show late effects of single or repeated
exposures, in which case a hair mineral test (Hair Element Analysis) is valuable if poisoning is suspected. (5)
[Sample requirement: Trace element free plasma (navy blue top tube)/6 hour urine specimen]
Fatty Acids Profile
Side effects from chemotherapy drugs (Paclitaxel) can cause numbness and tingling.(13) Omega‐3 fatty acids
may be an efficient neuroprotective agent. (14)
[Sample requirement: EDTA (lavender top)]
HDL/Triglycerides
Dyslipidemia has been shown to affect peripheral nerve function.(2) Low HDL cholesterol and high
triglycerides are strongly correlated with the development of diabetic neuropathy. (15)
[Sample requirement for lipid profile: clotted blood tube (gold top)]
Gliadin Antibodies
Gluten sensitivity may be linked to a number of idiopathic neuropathies.(16)(17). A Coeliac/gluten sensitivity
profile is recommended covering all antibodies required to confirm/exclude gluten sensitivity (gliadin,
tissue transglutaminase and Endomyseal antibodies)
[Sample requirement: clotted blood tube (gold top)]
Patient preparation
Patients should avoid mineral and vitamin supplements for 24‐48 hours prior to having samples collected
for above tests that cover these micronutrients. An overnight fast is required before the HDL/triglycerides
test (minimum of 14 hours with no food or drink except water) and gluten should be consumed in the days
before gliadin and related antibodies are measured.

Turn around time
Typically 5‐7 working days for all of the above tests.
Prepared by Lin McFarlane on behalf of Biolab (Nov 2015)

Advisory note:
This guide to a disease specific recommended panel of tests, lists those nutritional &
biochemical pathology investigations that are justified in current medical literature and which
may be appropriate for some individuals.
These are guidelines only and individual
requirements will vary depending on multiple factors (diet, use of nutritional supplements, food
exclusions etc).

References
1. NHS Choices. Peripheral Neuropathy. Available at:
<http://www.nhs.uk/conditions/peripheral‐neuropathy/pages/introduction.aspx> Accessed 2
November 15.
2. Smith, A.G., and Singleton, J.R., 2013. Obesity and Hyperlipidemia are Risk Factors for Early
Diabetic Neuropathy. Journal of Diabetes Complications. 27(5), pp. 436‐442.
3. Javed. S., et al., 2015. Treatment of painful diabetic neuropathy. Therapeutic Advances in
Chronic Disease. 6(1), pp. 15‐28.
4. Mellion, M., Gilchrist, J.M., and de la Monte. S., 2011. Alcohol‐related peripheral neuropathy:
nutritional, toxic, or both? Muscle & Nerve. 43(3), pp. 309‐316.
5. Staff, N.P., and Windebank, A.J., 2014. Peripheral Neuropathy Due to Vitamin Deficiency,
Toxins, and Medications. Continuum. 20(5), pp. 1293‐1306.
6. NHS Choices. Peripheral Neuropathy. Available at:
<http://www.nhs.uk/conditions/Peripheral‐neuropathy/pages/diagnosis.aspx> Accessed 2
November 2015
7. Brain and Spinal Cord.org. What is Neuropathy: Types, Causes, Symptoms and Prevention.
Available at: <http://www.brainandspinalcord.org/brain‐injury‐faq/neuropathy> Accessed 2
November 2015.
8 Ylitalo, K.R., Sowers, M., Heeringa, S., 2011. Peripheral Vascular Disease and Peripheral
Neuropathy in Individuals With Cardiometabolic Clustering and Obesity. Diabetes Care 34(7),
pp. 1642‐1647.
9 Singh, A.K., et al., 2013. Association of B12 deficiency and clinical neuropathy with metformin
use in type 2 diabetes patients. Journal of Postgraduate Medicine. 59, pp. 253‐257.
10 Soderstrom, L.H., et al., 2012. Association between vitamin D and diabetic neuropathy in a
nationally representative sample: results from 2001‐2004 NHANES. Diabetic Medicine. 29(1),
pp. 50‐55.
11 Shebab D et al., 2012. Does vitamin D deficiency play a role in peripheral neuropathy in type 2
diabetes? Diabetic Medicine. 29(1) pp. 43‐49.

12 Xu, J., et al., 2013. Analysis of serum and urinal copper and zinc in Chinese northeast
population with the prediabetes or diabetes with and without complications. Oxidative
Medicine and Cellular Longevity. 2013, 635214.
13 Macmillan Cancer Support. Paclaxitel. Available at:
<http://www.macmillan.org.uk/Cancerinformation/Cancertreatment/Treatmenttypes/Chemot
herapy/Individualdrugs/Paclitaxel.aspx#DynamicJumpMenuManager_3_Anchor_2> Accessed 2
November 2015.
14 Ghoreishi, Z., et al., 2012. Omega‐3 fatty acids are protective against paclitaxel‐induced
peripheral neuropathy: A randomized double‐blind placebo controlled trial. BMC Cancer. 12:
355.
15 Cho, Y.N., et al., 2014. The role of insulin resistance in diabetic neuropathy in Koreans with
type 2 diabetes mellitus: a 6‐year follow‐up study. Yonsei Medical Journal. 55(3), pp. 700‐708.
16 Hadjivassiliou, M., et al., 2006. Neuropathy associated with gluten sensitivity. Journal of
Neurology Neurosurgery and Psychiatry. 77, pp. 1262‐1266.
17 Rastak, S., et al., 2011. Serology of celiac disease in gluten sensitive ataxia or neuropathy; Role
of deamidated gliadin Antibody. Journal of Immunology. 230(1‐2), pp. 130‐143.

