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Mg research

“Far from complete and the 

conclusions that have been 
drawn are far from clear”

Magnesium

Magnesium

 acts as a cofactor in many 

enzymatic reactions (>600)

 electrical properties of membranes. 

 Inhibits Ca++ induced release and 

action of transmitters

 Vitamin D metabolism
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Magnesium

 An essential ion. 

 acts as a cofactor in many enzymatic reactions (>600)

 DNA, RNA, protein, ATP synthesis, glycolysis, 

 80% of known metabolic functions

 essential role in the electrical properties of membranes. 

 Maintains –ve charge on cell surface

 This decreases neuromuscular, muscular and cardiac 
excitability

 Inhibits Ca++ induced release and action of 
transmitters/hormones

 Adrenaline, noradrenaline, acetylcholine, prostaglandins, 
bradykinin, histamine, serotonin

 Co-factor to bind Vitamin D to transport protein, enzymatic 
conversion to 1,25 is Mg dependent.

Hypomagnesaemia
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Hypomagnesaemia

 Approx 2/3 population in western world do not 
achieve RDA

 UK, US & Germany approx. 25% of population take 
<50% of RDA

Incidence

 In the general population 

 2.5 - 15% 

 45% Americans 

 In patients being treated in hospices, hospitals and in 
critical care units 

 10-65%

Decreased Mg intake
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Medical Causes
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Associations

Low levels of magnesium have been associated 
with a number of chronic diseases, 

 Alzheimer's disease

 insulin resistance and type-2 diabetes mellitus

 Hypertension

 cardiovascular disease (e.g., stroke)

 migraine headaches

 attention deficit hyperactivity disorder (ADHD)

 arrhythmias

 general muscular and neurological problems.

Clinical Conditions

Level 1 evidence supports use of Mg in the 
prevention and treatment of many conditions;

 Migraine

 Metabolic syndrome

 Diabetes

 Hyperlipidaemia

 Asthma

 Premenstrual syndrome

 Preeclampsia

 Various cardiac arrhythmias

 Prevention of renal calculi and cataraet

 Adjunct for treatment of Depression
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Importance in Clinical Mx

 Asthma – LOE B

 Vitamin D, rickets, Osteoporosis LOE= B

 Muscle cramps LOE = A,B

 Pregnancy LOE= A,B

 Migraine LOE = A

 Metabolic syndrome, Diabetes and prevention of 

diabetic complications LOE = A,B

 Depression LOE = B

 Sleep, Restless leg LOE = B

 Smoking cessation LOE B
The Importance of Magnesium in 

Clinical Healthcare Schwalfenberg & 

Genuis 2018

Importance in Clinical Mx 

(cont.)
 Renal Calculi LOE = B

 Cardiovascular Health, HTN, sudden cardiac death LOE 
A,B

 Cardiac Arrthymias LOE = B

 Atrial Fibrillation LOE = B

 Mitral valve prolapse, Congestive heart failure LOE = B,C

 Chronic Kidney disease and dialysis LOE = B

 Lipids LOE = B

 Premenstrual syndrome, hot flushes in breast  cancer 
therapy LOE = B

 Cataract, Glaucoma LOE = B

 Neurologic conditions LOE = B

 Skin conditions LOE = B
The Importance of Magnesium in 

Clinical Healthcare Schwalfenberg & 

Genuis 2018

Finding it!
NOT AS EASY AS YOU’D THINK
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A simple, rapid, and reliable single 

measurement doesn’t exist

 The most practical method to obtain a sound 
assessment of Mg status is the combined 

determination of 

 serum Mg concentration, 

 24-hr urinary Mg excretion 

 dietary Mg intake.

European study (2004)

Mg++ Serum level % with Clinical deficiency

0.70 mmol/L 90%

0.75 mmol/L 50%

0.80 mmol/L 10%

0.90 mmol/L 1%
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 The strong response to maintain Mg homeostasis has made 
it difficult to establish status indicators for Mg

 Mild-moderate deficiencies are mostly asymptomatic

 Urine levels do not corelate with either the amount 
ingested or the Mg status of the body

 circadian rhythm (higher in evening, lower in mornings)

 Increased release from intracellular department artificially 
increases level

 Eg stress, physical performance, acidosis

 Urine test confounded if renal wasting (eg renal disease, 
diuretic)

 Mg loading test (IV Mg loading) followed by 24 hour urine 
collection – to measure the percentage of dose retained –
relies on the reliability and standardization of 24hr urine 
measurement – which is not uniformly accepted!! 

Levels

 Adequate 0.62 – 1.02 mmol/L

 Hypomagnesaemia below 0.75mmol/L

 >0.85mmol/L most likely magnesium adequate/sufficient

 Mg in range of 0.75- 0.85mmol/L displaying changes in 
other factors associated with low Mg status may be 
deficient

Mg deficiency should be considered as contributing to some 
chronic diseases and associated morbidities if subject/patient 
exhibits a combined serum Mg <0.85 mmol/L; urinary Mg 
excretion <80mg/day and Mg intake <250mg/day

Symptoms
ITS NOT THAT EASY
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Sx of Low Mg

Early Signs

 Non-specific …

 Anorexia

 Lethargy

 Nausea

 Vomiting

 Fatigue

 Weakness

More pronounced 

Deficiency

Symptoms of 

neuromuscular excitability

 tremor, carpopedal 

spasm, cramps, tetany, 

generalized seizures

 Cardiac arrhythmias

Manifestations of Mg 

Deficiency
Biochemical

 ⬇️ K+, ⬇️Ca++

CNS

 +ve Chvosteks and Trousseau’s sign, Spontaneous carpal-
pedal spasm, seizures, vertigo, ataxia, nystagmus, athetoid 
and chorioform movements, muscular weakness, tremor, 
fasciculation and wasting, headache

Psychiatric

 Depression, psychosis, migraine

GI

 Nausea, vomiting

CVS

 ECG changes (prolonged PR and QT intervals, U waves) 
cardiac dysrhythmias, atrial tachycardia, fibrillations, torsades
de pointes

Magnesium and 
Depression
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 Mg has a role in calcium balance as well as Vit D 
metabolism

 Dysregulation of the two implicated in depression

Preclinical studies

 Mg potentiates the activity of antidepressant 
drugs

Clinical studies

 Mixed results

 3 month Mg supplementation (320mg/day) 
reduced certain signs and symptoms of 
depression

 (depressed mood, guilt feelings, insomnia, 
psychomotor retardation, anxiety, somatic GI 
symptoms)

Magnesium and pain
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Magnesium and pain

 Mg++ can impact both

 inflammatory pain

 neuropathic pain

Spinal dorsal horn

 decrease N-methyl-D-aspartic acid (NMDA) receptor activity 
by 

 blocking the receptor-coupled calcium channel, 

 reduce spinal cord NMDA receptor phosphorylation; 

 decrease the production of substance P

 diminishing its pro-inflammatory action; 

 potentiate the action of morphine in the presynaptic area

 reduce the activity of other presynaptic or postsynaptic 

calcium channels. 

Increased Inflammation
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 Animal studies show Mg deficiency induce inflammatory 
response

 Leukocyte and macrophage activation

 releases of inflammatory cytokines (TNF⍺, IL-1,, IL-6 etc)

 acute phase proteins (CRP fibrinogen) 

 excessive production of free radicals

 Through increasing cellular Ca++

 Pro-inflammatory state can induce hyperalgesia

 This is thought to relate to magnesium acting as a natural ‘calcium 
antagonist’. 

 ie low grade inflammation

 risk factor for cardiovascular disease, hypertension, diabetes

Magnesium and pain

Existing data concerning the effects are conflicting.

 Some authors have reported the lack of any 
effect of magnesium in pain.

 Many authors have shown that magnesium can 
influence pain intensity and consequently the 

requirement for analgesics or anaesthetic drugs 

Case report

 Supportive Care in Cancer

 February 2013, Volume 21, Issue 2, pp 649–652

 Hypomagnesemia as a possible explanation behind 
episodes of severe pain in cancer patients receiving 
palliative care

 present two cases of opioid-refractory pain attacks. 
Patients received drugs which have been linked to 
hypomagnesemia. 

 In both cases, endovenous magnesium 
replacement led to a drastic improvement in pain 
management.
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https://link.springer.com/journal/520
https://link.springer.com/journal/520/21/2/page/1
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Case 1

 73-year-old male admitted to hospice, NSCLC 
with bone metastases

 Admission analgesia: 

 oxycodone MR 50mg bd, pregabalin 100mg bd, 
paracetamol 1g PRN qds, naproxen 500mg bd , 
oxycodone IR 10mg PRN, 5% lidocaine plaster was 
added on the day of admission

 Routine bloods taken on day 1 showed: 

 Corrected Calcium 1.94mmol/L Magnesium 
0.19mmol/L.

 He was discharged home oxycodone 40mg bd

Case 2

 64-year-old male admitted to the hospice from home 

 for pain control. 

 Oxycodone MR 130mg bd

 routine bloods showed a magnesium of 0.48mmol/L with no other 
biochemical abnormalities.

 Day 6 treated with 20mmol magnesium IV.

 Discharge oxycodone MR 80mg
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Used 65mg elemental Mg bd (656.6 mg Mg SO4) 

equivalent to RDA

Powered to detect a 30% difference
No difference in Mg level at baseline and at 4 weeks

No difference between the groups

(pain intensity, dose of morphine used, QOL, side effects

Average daily dose increased gradually being significant 

in the placebo group

How to treat it?

Preparations

 Supplementation appears to be a safe, useful 
and well documented therapy for several 

medical conditions

 Oral absorption is poor (30-40%)

 Aspartate, citrate, lactate, chloride >> oxide or 

sulphate

 Vitamin B6 improves absorption 

 as well as its transportation and intracellular storage
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 Dose varies (200-1000mg)

 The Institute of Medicine (?Canadian) has set the 
upper tolerable limit of Mg supplementation with no 
side effects at 350mg/day

 A steady state is reached at 300mg/day at 20 
weeks (5/12)

 Half life = 42 days (1000hrs)

 long term administration best

 Can reduce absorption of several medications;

 Digoxin, nitrofurantoin, bisphosphonates, anti-
malarials)

Treatment

Mild >0.5 mmol/L with no or mild Sx

 Oral supplementation

<0.5mmol/L OR significant symptoms

 Parental Mg

Mild –moderate ‘rules of thumb’ 

 2g (16mEq) bolus followed by continuous infusions 

 1g (8mEq) of IV Mg wiil increase serum Mg by 0.15mEq/L within 18-30 hours

 Current practice based on acute MI trials

 Slow distribution in the tissues and rapid renal excretion makes infusion time 
crucial

 Patients with renal failure are at risk of developing hypermagnesaemia

Hypomagnesemia in critically ill patients Hansen & Bruserud 2018

Uptodate….

IV repletion in stable hospitalized patients

 <0.4 mmol/L 

 4-8g over 12-24 hours. Repeat as needed

 0.4-0.6mmlol/L

 2-4g over 4-12 hours

 0.7-0.8 mmol/L

 1-2g over 1-2 hours
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Transdermal use

 lotions, creams, sprays, oils, compresses, bath 

products

 Insufficient published research

Subcutaneous magnesium in the advanced
cancer setting.

Fenning SJ; Boyce SR; Wilson P; Stretton F, BMJ Support 

Palliat Care 2018 Jun; Vol. 8 (2), pp. 191-193;

 case report 

 recurrent symptomatic hypomagnesaemia, on 

the background of advanced ovarian cancer 
and a high-output ileostomy

 successfully managed on a daily continuous 

subcutaneous infusion of magnesium via a syringe 

pump 

 can be delivered in the community

Mg research

“Far from complete and the 

conclusions that have been 
drawn are far from clear”
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https://eds-b-ebscohost-com.liverpool.idm.oclc.org/eds/viewarticle/render?data=dGJyMPPp44rp2/dV0%2bnjisfk5Ie45PFIr6ewTLWk63nn5Kx94um%2bSa2osEewpq9RnqewUq%2bnuEm3ls5lpOrweezp33vy3%2b2G59q7S7avsk20r7ZNpOLfhuWz44ak2uBV6%2bTmPvLX5VW/xKR57LOwULSqtEi2qKR%2b7ejrefKz5I3q4vJ99uoA&vid=0&sid=32350bd4-ad12-4762-875d-400a74e3f081@pdc-v-sessmgr05
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Some obvious questions 
…

 Does replenishing Mg ….

Improve pain?

N&V?

Fatigue?

Bone strength?

Bone pain?

Depression / low mood?

In summary …

common and often under diagnosed

consider when below 0.75mmol/L

 Treatment may improve pain in 

patients with advanced cancer 
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