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OBJECTIVE To analyse the evidence on oral magnesium, selenium and zinc
supplementation for the prevention or treatment of health problems. MATERIALS
AND METHODS TRIP and PubMed were searched up to August 1st 2018. European
Food Safety Authority (EFSA) reports were reviewed. Drug interactions were
extracted from UptoDate®. We report the results obtained in recent studies and
systematic reviews assessing the efficacy of oral mineral supplementation.
RESULTS AND CONCLUSIONS Magnesium supplementation reduces blood pressure,
although reductions are not clinically relevant. Zinc in combination with other
antioxidants may reduce the risk of age-related macular degeneration (AMD)
progression. Although this effect has been consistently demonstrated in
several studies, more research is needed to determine the dose and duration
of zinc supplementation. Selenium supplementation does not provide any
benefit. Selenium deficiency can be prevented by an adequate dietary intake.
KEYWORDS Magnesium, selenium, zinc, oral supplements, diet, mineral supple-
ments.
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Introduction

Minerals -which are necessary for maintaining homeos-
tasis—are classified into three groups according to their
recommended daily intake: macroelements (sodium,
potassium, chlorine, calcium, phosphorus, magnesium),
microelements (iron, zinc, copper, manganese, fluorine)
and trace elements (arsenic, boron, chromium, iodine,
selenium, silicon, nickel, vanadium).

The belief that some health problems could be treated
or prevented with mineral supplementation and that
supplements are healthy or can make up for unhealthy
habits have resulted in an increase in the consumption
of mineral supplements, be it under medical prescription
or not.?

The effects of magnesium, selenium and zinc supple-
mentation on health were selected, because they are
common oral mineral supplements available in the
market. A literature search was performed on PubMed,
TRIP database and UpToDate® up to August 1st 2018 to
examine the evidence available on the clinical benefits
of oral magnesium, selenium and zinc supplementation.

Identifying the specific effects of each mineral on health
is challenging, as they are generally ingested in combi-
nation with other minerals.

Table 1 shows recommended daily allowances (DRVs) for
each mineral by age and sex.

Magnesium

Magnesium (Mg) is an essential element mainly found
in bones, muscles and soft tissues. Its functions include
muscle contraction and coagulation in combination with
calcium.®

lonized magnesium is absorbed in the distal portion of the
small intestine. Absorption is improved by fermentation
of the soluble fibre. Mg is an important component of
unprocessed foods. However, the spread of the Western
diet characterised by high intakes of sugar, animal fat,
carbohydrates, meats, and refined grains has contributed
to a reduction in the dietary intake of Mg. According to
EFSA,“the recommended daily intake for Mg varies with
age and sex, as shown in Table 1.

Fertilisers, limited crop rotation and environmental
pollution cause soil acidification, which contributes to
reduce Mg content in food.”

Dietary reference values

The main dietary sources of Mg include nuts, whole
grains, whole foods, meat, fish, seafood, vegetables,
berries, bananas, coffee and cocoa. Bottled water also
contains Mg.®

Table 1. EFSA Dietary Reference Values (DRVs) for magnesium, zinc and selenium according to EFSA 3

Infants 6 months - <1 year

Toddlers 1-<3years

Children 3 - <10 years

Children and adolescents 10 - < 18 years

Adults

*DRV: Dietary Reference Values.

Selenium
DRV* (ug/day)

Magnesium Zinc
DRV* (mg/day) DRV* (mg/day)

80 2-2.4 20
170 46-6.2 17.2-36.3
230 56=93 20.6-45.9
250-300 6.8-14.5 33.9-60.3
Men: 350 Men:9.4-16.3 Men: 60
Women: 300 Women: 7.5-12.7 Women: 50

Pregnancy and lactation: There is no evidence that mineral requirements are higher in these situations.
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_ Mg content (mg/ration*) % DRV**

Chard 122 37
Whole-grain rice 100 31
Chickpeas 85 26
Almonds 7 24
Banana 50 15
Whole-grain bread 49 15
Pasta 42 13
Skimmed milk 40 12
Fish 38 12
Dark chocolate 12 4

(*) Ration: 100 g of edible portion
(**) DRV taken as a reference: 325 mg/day.9

Causes and consequences of inappropriate levels
in blood

Normal blood Mg levels are (1.7-2.2 mg/dL) which equals
(0.85-1.1 mmol/L).

The main causes of Mg deficiency are gastrointestinal
disorders (diarrhoea, malabsorption, steatorrhoea, small
bowel bypass, acute pancreatitis, treatment with proton
pump inhibitors, and intestinal hypomagnesemia with
secondary hypocalcemia) and renal losses (treatment
with diuretics, antibiotics, calcineurin inhibitors, cisplatin,
EGFR inhibitors; primary aldosteronism, uncontrolled
diabetes mellitus, alcoholism, hypercalcemia, acquired
tubular dysfunction or genetic abnormalities).

The consequences of Mg deficiency include hypocal-
cemia and hypokalemia, with neurological or cardiac
symptoms in severe hypomagnesemia (<1.2 mg/dL or
0.5 mmol /L). Severe hypomagnesemia causes tetany,
positive Chvostek and Trouseau signs and seizures.
Mg deficiency could also be related to neuromuscular
irritability, muscle cramps and tremors, fasciculations,
muscle weakness and impairment, restless legs syndro-
me or fibromyalgia.*

Hypermagnesemiais rare, except in cases of renal failure
where massive oral intake exceeds renal excretory ca-
pacity. This disorder can occur as a result of abuse of
magnesium-containing antacids or laxatives. The most
common gastrointestinal signs of hypermagnesemiain-
clude diarrhoea, nausea and abdominal pain; at muscular
level: a decrease in tendon reflexes, weakness, paralysis
and lethargy; and at cardiac level: lengthening of the QT
interval, hypotension, asystole and respiratory failure.’®

Lack of regulations
facilitates the
widespread use of
mineral supplements
without medical
prescription.

Review of the evidence for Mg supplementation
Hypertension and cardiovascular disease

Several studies suggest that Mg supplementation may
regulate blood pressure. A meta-analysis of 12 clinical
trials (N= 545) involving patients with hypertension
revealed that a dose of Mg 243-973 mg/daily taken for
8-26 weeks resulted in a statistically significant reduc-
tion indiastolic pressure (2.2 mmHg, 95%Cl: -3.4 t0 0.9).
However, no statistically significant differences were
observed in systolic pressure (1.3 mmHg, 95%Cl: -4 to
1.5). No severe adverse events were reported in any of
the studies.™*

Another meta-analysis was published of 22 studies
(N=1173) in patients with high and normal blood pressu-
re (the 12 studies of the meta-analysis mentioned above
were also included). The results showed an average
reduction of both systolic and diastolic pressure. Effect
sizes were 0.32 (95%Cl: 0.27 to 0.44) and 0.36 (95%Cl:
0.23t0 0.41), respectively, which corresponded to a true
reduction of 3-4 mmHg and 2-3 mmHg, respectively. Mg
supplementation consisted of a mean daily dose of 410
mg for amean of 11.3 weeks (3 to 24 weeks). No adverse
events were reported.’? A meta-analysis of 34 trials (N=
2028) involving patients with high and normal blood
pressure (16 and 18 trials, respectively) demonstrated
that the administration of 368 mg/daily for 12 weeks
reduced systolic pressure by 2.00 mmHg (95%Cl: 0.43
to 3.58) and diastolic pressure by 1.78 mmHg (S5%Cl:
0.731t02.82).13 No adverse events were reported.

The results of these studies show a statistically signi-
ficant, albeit clinically irrelevant, effect. The National
Institute for Health and Care Excellence (NICE) does
not recommend Mg supplementation to reduce blood
pressure, as reductions are below 5 mmHg.14

Type 2 diabetes mellitus

Mg is involved in different pathways of glucose meta-
bolism. Hypomagnesemia could trigger acute-phase
reaction and mild inflammatory syndrome, which are
related to insulin resistance.’®



DRUG AND THERAPEUTICS BULLETIN OF NAVARRE MINERAL SUPPLEMENTS: ARE THEY REALLY NECESSARY? 4

Epidemiological studies have provided evidence that Mg
depletion precedes glucose control alterations. Diabetes
causes Mg deficiency as a result of urine excretion, which
might negatively affect insulin secretion and action, the-
reby hindering disease control.'é

Several cohort studies have revealed a significant inverse
correlation between dietary Mg intake and the risk of type
2 diabetes.'” We found a meta-analysis of seven studies
on Mg dietary intake alone (n = 4) or in combination with
Mg supplementation (n = 3) involving a total of almost
300000 subjects, of whom 11000 had diabetes. All stu-
dies except one reported a negative correlation between
Mg intake and the risk of diabetes. This relationship was
statistically significant in four studies. The RR for every
100mg/day dose increase of Mg was 0.85 (95%CI: 0.79 to
0.92). Similar results were obtained for dietary Mg intake
(RR, 0.86; 95%CI: 0.77 to 0.95) and total Mg (RR, 0.83;
95%Cl:0.77 t0 0.89).18

Apart from the seven studies of this meta-analysis, six
other studies were included in another meta-analysis.
The results demonstrated a significant negative correla-
tion between Mg intake (either dietary or by supplemen-
tation) and the risk of type 2 diabetes (RR 0.78; 95%Cl:
0.73to 0.84). This inverse relationship was significant in
patients who were overweight (BMI>25 kg/m?2), but not
in subjects with normal weight. Dose response analysis
showed a RR of 0.86 for type 2 diabetes for every 100
mg/day dose increase of Mg (95%Cl: 0.82 to 0.89).1°

Further evidence is needed before the intake of Mg can be
recommended for patients with type 2 diabetes.

Osteoporosis

Mg is involved in bone formation, as it stimulates osteo-
blast and osteoclast activity. In addition, Mg affects the
parathyroid hormone and the active form of vitamin D,
which are involved in the regulation of bone homeostasis.
There are few data available that quantify this relation-
ship.

Although the role of Mg in bone structure and physiology
is widely known, few studies have been published that
determine the strength of this relationship. Therefore,
there is no evidence supporting Mg supplementation for
osteoporosis treatment.?®

Migraine

Mg deficiency is related to factors predisposing to mi-
graine: nitric oxide synthesis, seratonin receptor activity,
NMDA receptors and other receptors involved in the
mechanisms of migraine.22

The evidence available suggests that 50% of patients
show low levels of Mg in blood and tissues during an
episode of migraine.?? Yet, experience with the use of Mg
supplementation in the prevention or reduction of symp-

More evidenceis
needed to determine the
relationship between
low mineral levels and
health problems.

toms of migraine is limited. Only a few small studies have
been published on this topic. The first study published
involved 20 patients and assessed the efficacy of oral
Mg supplementation vs. placebo in the prophylaxis of
menstrual migraine. The results obtained showed a sta-
tistically significantimprovementin the two groups after
two months of treatment. Pain reduction was greater in
the Mg group (p<0.03).22 Another double-blind placebo
study in 84 patients with migraine (with and without
aura) revealed a 41.6% reduction in the frequency of
symptoms associated with the administration of Mg 600
mg/daily orally.?*

A similar study conducted to determine the efficacy of
oral Mg supplementation in reducing the duration or in-
tensity of migraine showed a more substantial reduction
in the placebo group as compared to the experimental
group (29.4% vs. 28.6%, respectively).®

Intravenous Mg has shown to have an analgesic thera-
peutic gain of 36.7% vs. placebo (defined as the differen-
ce between active response rate and placebo response
rate) in patients with migraine with aura (NNT 6) one hour
after the administration. Positive headache response was
a patient's pain changing from moderate or severe pain
to mild pain or no pain. In episodes of acute migraine with
aura, patients receiving magnesium sulphate presented
a statistically significant improvement of pain and of all
symptoms compared to controls.? Yet, as the evidence
available is limited, Mg supplementation is not recom-
mended in clinical practice guidelines for migraine.?"2

Although migraine seems to be related to Mg deficiency,
evidence on oral Mg supplementation is scarce.

Depression

Atneuronal level, Mg is a calcium antagonist that blocks
NMD channels, exerting a neuroprotective effect and
preventing cell death. Studies in animals suggest a
possible antidepressant and anxiolytic effect.?®

No conclusive evidence has yet been provided on the
relationship between serum Mg levels and symptoms of
depression. Some studies show a positive correlation,°
while others demonstrate a negative correlation® or no
correlation at all.3? A prospective study was performed
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in almost 13000 Spanish university students without
depression to determine the relationship between Mgin-
take and depression. The results suggested that a higher
Mg intake was not related to a lower risk for depression.®

Pregnancy

In a Cochrane review including 10 trials, 9090 parti-
cipants were randomised to receive either oral Mg or
placebo/no intervention. There was wide variability in
the dose, composition and duration of Mg supplemen-
tation across studies. No statistically significant effects
were found in perinatal mortality, pre-eclampsia and
premature birth. The available evidence is insufficient to
supports the recommendation of Mg supplementation
during pregnancy.3#3%

Drug interactions

Bisphosphonates

Mg supplementation reduces the absorption of oral bis-
phosphonates. Therefore, Mg should be taken 30 min. to
2 hours after bisphosphonate.®®

Antibiotics

Some oral antibiotics such as tetracyclines or quinolones
taken concomitantly with Mg salts generate the forma-
tion of insoluble complexes in the gastrointestinal tract,
thereby blocking absorption. Mg should be ingested at
least two hours before or 4-6 hours after antibiotics.%®

Integrase inhibitors

Absorption of integrase inhibitors (raltegravir, dolute-
gravir, elvitegravir) can be reduced by the formation of a
polyvalention binding complex. Thus, it is recommended
to take Mg at least 6 hours before or 2 hours. after inte-
grase inhibitors.¥”

Diuretics

Chronic therapy with loop and thiazide diuretics can
increase Mg urine excretion, however potassium sparing
diuretics reduce its excretion.®

Mycophenolate

Concomitant administration of mycophenolate and Mg
reduces mycophenolate concentrations; therefore, it is
recommended that they are taken apart.®

Eltrombopag

Concomitant administration can reduce serum eltrom-
bopag levels. It is recommended that it is ingested 2
hours before or 4 hours after oral Mg.%

No conclusive evidence
has demonstrated the
efficacy of mineral
supplementationin
disease prevention.

Contraindications

Hypersensitivity or known allergy to any of the compo-
nents of Mg supplements, severe kidney failure due to
risk of hypermagnesemia, heart block, ischemic heart
disease, arrhythmias, diabetic coma, myasthenia gravis,
chronic diarrhoea, ulcerative colitis, ileostomy, symp-
toms of appendicitis.®

Mg supplements available on the Spanish market

Some magnesium-containing compounds are available
on the market:

Pharmaceutical forms available on the Magnesium (Mg)
Spanish markets (Spain)

Actimag® Solution 87 mg/g
Elevit® film-coated tablets 100 mg/tablet
Hidropolivit “a” mineral® chewable tablets 6 mg/tablet
Magnesioboi® 48,62 mg tablets 48,62 mg/tablet

Magnesium Pyre® 64 mg tablets 64 mg/tablet

Magnogene® 53 mg coated tablets 53 mg/tablet

* Data extracted from BOTPLUS®40

Zinc

Zinc (Zn) is an essential trace element that is necessary
for numerous metabolic and physiologic activities
including growth, immune mechanisms, reproduction
and neurological development.*-42 Zinc intake is closely
related to protein intake. During digestion, dietary zinc
is released and primarily absorbed by the duodenum
and jejunum and, to a lesser extent, by the ileum and
the large intestine.“® Pancreatic enzymes are needed for
dietary zinc release; therefore, zinc absorption is affected
by pancreatic disease.

Zinc absorption depends on the dietary amounts inges-
ted and the potential presence of substances inhibiting
absarption (fibre, calcium, iron or copper).* Absorption
is also regulated by a copper-binding protein and other
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divalent cations.“® This protein is more sensitive to
copper than to zinc. This means that in patients with
Wilson's disease, the regular intake of zinc blocks copper
absorption in the intestine.“8

Zinc is transported bound to albumin and absorbed by
peripheral tissue and the liver, where it is stored. The

main route of Zn excretion is through feces, whereas only
2% is excreted through urine.*

Dietary reference values

According to EFSA (5), the DRV of Zn varies with age and
sex, as shown in Table 1.

Dietary sources

The main dietary sources of Zn include red meats, poul-

try, oysters and other seafood, nuts, whole grains and
dairy products.®

Oysters T4 493
Beef 7 47
Crab 6.5 43
Grains 3.8 25
Lobster 3.4 23
Pork meat 2.9 19
Poultry 2.4 16
Cashew nuts 16 11
Cheese 12 8
Milk (1 glass) 1 7

(*) Ration: 100 g of edible portion
(**) DRV taken as a reference: 15 mg/day.46

Causes and effects of inappropriate intake

It is estimated that 45% of adults in USA ingest an
inadequate amount of Zn (48). Zinc deficiency (plasma
concentrations below 50 mg/100 mL) can be caused
by insufficient intake, intestinal absorption problems,
substantial blood loss, and other health problems. Zn
deficiency is also common in the following situations:

* Vegetarianism: Vegetarian diets are usually rich in
phytates, which reduce Zn absorption and increase the
needs of vegetarians by up to 50%.4

" Alcoholism: Alcohol reduces Zn absorption and in-
creases urinary Zn excretion. The variety and amount
of food ingested by alcoholics is low and their dietary
Znintake is generally poor.>°

" Digestive disorders (ulcerative colitis, Crohn's disease,
or patients undergoing gastrointestinal surgery). The
amount of Zn absorbed is reduced as a result of eleva-
ted Zn excretion.®

- Severe or chronic diarrhoea of any etiology.>?

- Liver cirrhosis or Wilson's disease.*®

Zinc deficiency has been suggested to affect growth in
babies and children, sexual development in adolescents,
and cause impotence in men. Itis also related to hair loss,
diarrhoea, eye and skin lesions and anorexia.*

The maximum tolerated intake of Znis 25 mg/day.* Signs
of excess Zn intake include nausea, vomiting, abdominal
pain, loss of appetite, colic, diarrhoea and headaches and
impaired copper absorption.>

Review of the evidence for Zn supplementation.
Common cold

Zn inhibits rhinovirus replication and seems to counter
the activity of other respiratory viruses such as respira-
tory syncytial virus.®® There is controversy on the efficacy
of Zn in reducing the duration or severity of cold symp-
toms. Also, its intake is associated with a high incidence
of adverse effects.

A systematic review of 17 trials involving 2,121 patients
revealed that consuming Zn reduced the duration of
symptoms (mean difference: 1.65 days, 95%Cl: -2.5 to
-0.8). Subgroup analysis showed a reduction in the dura-
tion of symptoms in adults (difference btw. means: -2.63
days, 95%Cl: -3.69 to -1.58), but not in children (mean
difference: 0.26 days, 95%Cl: -0.78 to 0.25). Adverse
events included bad taste (RR 1.65, 95%Cl: 1.27 to 2.16)
and nausea (RR 1.64; 95%ClI: 1.19 to 2.27), which were
frequent.®

The effects of Zn differed across formulations. According
to a meta-analysis®” where different formulations were
compared, zinc acetate was more effective than zinc
gluconate or zinc sulfate. Doses of Zn acetate above
75 mg were more effective than low doses, with a 42%
reduction in the duration of cold (35%Cl: 35% to 48%).
In contrast, a meta-analysis of 7 randomized trials in
575 patients showed no differences in the efficacy of
Zn acetate tablets in reducing the duration of cold, as
compared to Zn gluconate.%® Overall, the benefit-risk
balance is unclear.

Pressure ulcers

A Cochrane review provided no evidence supporting that
arterial or venous ulcers in the legs improve with oral
Zn supplementation. This review included six trials of
which four included patients with venous ulcers, one was
related to pressure ulcers and another was focused on
mixed ulcers. No statistically significant differences were
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observed in relation to ulcer healing (RR 1.22; 95%Cl:
0.88t01.68).%°

Tinnitus

Znisinvolved in cochlear physiology and auditory system
synapses; therefore, Zn supplementation might be hel-
pful for tinnitus. In contrast, a Cochrane review of three
randomized trials comparing Zn supplementation vs.
placebo provided no evidence on the benefit of oral Zn
supplementation for tinnitus.8°

Diarrhoea

Dietary Zn supplements help reduce the symptoms and
duration of diarrhoea in children living in third World
countries, many of whom have Zn deficiency or malnutri-
tion.8! For these children, the World Health Organization
(WHO) recommends Zn supplementation for a period of
10 to 14 days (20mg/daily, or 10 mg/daily for children
younger than 6 months).%2

Depression

Several hypotheses have been proposed to explain the
relationship between Zn and depression. The evidence
suggests potential benefits of Zn supplementation in
monotherapy or as add-on therapy to conventional anti-
depressants. Yet, the studies published are methodolo-
gically flawed due to their heterogeneity. In addition, the
overall combined effect of Zn could not be estimated and
further research is needed to confirm this hypothesis.5

Age-related macular degeneration (AMD)

Progression of early AMD could be prevented by Zn
supplementation. A meta-analysis® revealed that antio-
xidant multivitamin supplements reduced the probability
of progression to late AMD (0.83; 95%Cl: 0.70 to 0.98;
three studies; moderate evidence quality). AREDS®®
and AREDS? studies were included in this systematic
review.58 The five-year AREDS study demonstrated a
statistically significant benefit (OR 0.72; 95%Cl: 0.58 to
0.90) of antioxidant (vitamin C, E and beta-carotene) plus
zinc supplementation in the progression of early AMD.
The doses administered largely exceeded the DRVs
established for these elements. Thus, the daily dose
was 500 mg (5 times the DRV) for vitamin C; 400 Ul (13
times the DRV) for vitamin E; 15 mg for beta carotene;
and 80 mg (6 times the DRV) for zinc. The administration
of beta carotene can increase the risk for lung cancer
in smokers.%” Therefore, replacement of beta carotene
with other carotenoids should be considered in smokers
and recent ex-smokers. No significant adverse events as-
sociated with these combinations were reported. Blood
tests (lipid profile and hematocrit) remained constant
during the five years of follow-up. The AREDS2 study
—of 4.7 years of duration- showed that replacement of
beta carotene with Lutein and Zeaxanthin and a lower
dose of Zn (25mg) had no negative effects on patients.

No significant adverse events associated with these
treatments were reported. No differences were observed
in mortality [HR for the lutein/zeaxanthin arms vs. non-
lutein/zeaxanthin was 0.92 (95%Cl: 0.70 to 1.21)].

Although they seem to provide some benefit, further
studies are needed that support the recommendation of
oral Zn supplementation for AMRD. Important aspects
such as the most effective dose and optimal duration of
the treatment are still unclear.

Pregnancy and lactation

Low serum Zn levels are associated with subopti-
mal pregnancy outcomes such as prolonged labor,
postpartum atonic hemorrhage, pregnancy-induced
hypertension, preterm delivery and full-term pregnan-
cies, although many of these associations have not yet
been established. A systematic review of 21 randomized
trials using Zn supplements vs. placebo/non-treatment
showed that Zn supplementation reduced the rate of
pre-term labors slightly (RR 0.86; 95%Cl: 0.76 to 0.97; 16
trials involving 7637 women). Most data were collected
from patients from developing countries®,

A Cochrane review® revealed that these studies were
not large enough and none of them provided data on
primary endpoints: maternal morbidity (febrile illness,
respiratory tract infection, diarrhoea), adverse effects of
micronutrients within three days after receiving supple-
mentation, infant mortality (defined as the death of a
child before the first birthday).

Therefore, no evidence is available that Zn supplementa-
tion during pregnancy and lactation provides significant
benefits.

Drug interactions

Zn supplements can interact with other drugs such as
quinolones™ ™ or tetracyclines.”>™ The reason is that an-
tibiotics and Znion form an insoluble compound, thereby
reducing their absorption. Therefore, these elements
should not be taken simultaneously. Antibiotics should
be ingested 4 hours before or 4-6 hours after taking the
Zn supplement.

Zn supplements or Zn-containing multivitamin formula-
tions and dolutegravir should be taken apart (minimum
two hours after or six hours before), as they can interfere
with dolutegravir absorption, thereby reducing serum
concentrations.3" 7

Contraindications

Hypersensitivity to the active component and excipients
included.
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Zn supplements available on the Spanish market

Thedietary Zn supplements are available on the market
include zinc gluconate, zinc acetate, zinc sulfate and zinc
oxide.

Pharmaceutical forms available Zinc (mg)
on the Spanish market*
Elevit®, 30 film-coated tablets 7.5 mg/capsule

Hidropolivit ‘a’ mineral®, 30 chewable tablets 1 mg/capsule

Oftan Macula®, 90 capsules 7.5 mg/capsule
Sulfato de zinc NM® 250 mg, 90 capsules 15 mg/capsule
Wilzin® 25 mg, 250 capsules 25 mg/capsule

Wilzin® 50 mg, 250 capsules 50 mg/capsule

Zinc Arkovital®, 50 capsules 3.8 mg/capsule

(*) Data extracted from BOTPLUS®.40

Many multivitamin formulations contain Zn.

Selenium

Selenium (Se) is a necessary, albeit not nutritionally
essential, trace element. Se is found in the organism as
selenoproteins and has antioxidant properties.”™

Dietary reference values

According to EFSA 2 the quantification of Se content in
food is difficult. As aresult, food labels are ofteninaccu-
rate, thereby leading to inexact estimates of Se intake.
Reference values are shown in table 1.

Dietary sources

Food groups supplying Se include grains, fish, meat and
dairy products.®

Main dietary sources Se content (pg/ration) %DRV*
of Selenium

Brazil nuts (6-8 nuts) 544 i
Tuna 92 131
Canned sardines 45 64
Roast ham 42 60
Caridean shrimp 40 57
Beef (1 steak) 33 47
Turkey 31 44
Chicken 22 31
Ricotta-style cheese 20 29
Rice 19 27

(*) Ration. 100 g of edible portion.
(**) DRV taken as a reference: 70 pg/day (adults and children older than 4 yrs)76

Causes and effects of inappropriate intake

Se deficiency is uncommon and can rarely use a health
problem. Deficiencies have been observed in vegans,
selenium-deficient soils, long-term hemaodialysis, HIV or
episodes of diarrhoea and malabsorption.”®

HIV patients show decreasing levels of Se as the disease
progresses.”’

The most frequent characteristics of Se toxicity (sele-
nosis) include frailty and hair and nail loss. Other signs
include gastrointestinal alterations, skin rash and garlic
breath, fatigue, irritability and nervous system alte-
rations. Only a few studies have been published on Se
toxicity. A study performed in China in a sample of 380
subjects showed that the onset of signs of Se toxicity
occurs at blood concentrations above 100 pg/dL (12.7
umol/L), which corresponds to a Se intake > 850 ug/day.™

The CODING study revealed a significant inverse corre-
lation between dietary Se intake and obesity regardless
of age, total caloric intake, physical activity, smoking,
alcohol use, medication and menopause.”
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Review of the evidence for Se supplementation
Cancer

For its antioxidant properties, Se could play a role in
the prevention of cancer, DNA repair, and immune and
endocrine activity.80-82

Some observational and epidemiological studies have
shown a negative correlation between dietary Se intake
and the risk for some types of cancer such as colorectal,
prostatic, lung, bladder, skin, esophageal and gastric
cancer. However, no association has been observed
between Se and breast cancer. Nevertheless, studies
have limitations and their results should be interpreted
with caution

Contradictory results have been obtained in controlled,
randomised trials where Se supplementation was used
for cancer prevention. Well designed randomised trials
are needed to confirm the protective effects of Se against
cancer.8

Cardiovascular disease

Only a few studies have been performed to assess the
effects of Se supplementation on cardiovascular disease.
Moreover, the results reported are not conclusive. A re-
view of 25 observational studies and 6 randomised trials
demonstrated that a 50% increase in Se concentrations
(= 80 pg of selenium/L) was associated with a 24% re-
duction in the risk for coronary disease. The relative risk
associated with a 50% increase of Se concentrations was
0.76 (95%CI 0.62 t0 0.93).%

Nevertheless, other observational studies did not pro-
vide evidence of a significant association between Se
concentrations and the risk for heart disease or cardiac
death. Other studies showed that high Se concentrations
were associated with a greater risk for cardiovascular
disease 8588

Therefore, no evidence has been provided so far to sup-
port the use of Se supplementation for the prevention
of heart disease.®® More trials are needed to better
understand the effects of Se on cardiovascular health.®°

Cognitive impairment

Low levels of selenium (<0.96 umol/L) have been asso-
ciated with anincreased risk for cognitive impairment,®
but there is no evidence has been provided supporting
that Se alone or in multivitamin compounds prevents
age-related cognitive impairment.®2 9

Due to theirrolein
human physiology,
minerals are attributed
to have medicinal
properties, without
scientific support.

Thyroid disease

Se concentrations are higher in the thyroid gland. As it
occurs withiodine, Se plays a relevant role in the synthe-
sis and metabolism of the thyroid hormone. Inconclusive
results have been obtained in relation to the contribution
of Se supplementation in the prevention or treatment or
thyroid disease, hypothyroxinemia during pregnancy and
postpartum thyroid dysfunction.%%¢

Pregnancy and lactation

As European nutritional recommendations regarding Se
supplementation during pregnancy are inconsistent, an
official recommendation cannot be made.®

Drug interactions

Cisplatin. There is evidence that Se supplementation can
reduce cistaplin toxicity.” However, a Cochrane review
revealed that evidence on the efficacy of Se supplemen-
tation in the prevention of chemotherapy side effects is
not robust.%

A treatment switch may be required as a result of
interaction between Se and dolutegravir indicated in
combination for HIV; Se and eltrombopag indicated for
the treatment of anemia.l® For their chelating action,
oral multivitamin formulations containing polyvalent ca-
tions like selenium may decrease serum dolutegravir and
eltrombopag concentrations and reduce their efficacy.*®

Contraindications

Hypersensitivity to the active component and excipients
included.
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Se supplements available on the Spanish market Acknowledgements

Selenium can be found in the form of L-selenomethionine We are grateful to David Phizackerley, Deputy Editor of
in mineral multivitamin supplements, antioxidant formu- the Drug and Therapeutics Bulletin (UK) for reviewing

las and other dietary supplements. Also, Se is present
in beer yeast in the form of Selenium-rich baker yeast.

Pharmaceutical forms available Selenium (mcg)
on the Spanish market*

Selenio Arkopharma®, 50 capsules 35 mcg/capsula
Selenio Select® 30 capsules 105 mcg/capsula
Selenio NM®, 90 capsules 50 mcg/cépsula

(*) Data extracted from BOTPLUS®.40

the text.

Conclusions:

No conclusive evidence has yet been provided
on the beneficial effects of oral magnesium, zinc
and selenium supplementation in subjects with a
normal nutritional status:

Statistically significant results have only been
obtained for the reduction of blood pressure by
magnesium supplementation, but its effects are
clinically irrelevant.

In early AMD, a combination of vitamin and
mineral zinc-containing compounds reduces the
risk for progression to advanced AMD. However,

the contribution of each component has not been
determined separately. Although this effect

has been consistently demonstrated in several
studies, more research is needed to determine the
dose and duration of zinc supplementation.

There is no robust evidence to suggest that
selenium supplementation is beneficial for the
general population or people with health pro-
blems. Selenium deficiency by itself rarely causes
health problems or disease and can be prevented
by a balanced diet.
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