
ABSTRACT
Zinc is an essential trace element and is required for many vital functions, including protein folding, as 
a co-factor for enzymes, in regulating gene expression, supporting cell membrane structure and cell 
signalling. It also has antioxidant and anti-inflammatory properties. As such, zinc plays an important 
role in growth and development, immune function, neurotransmission, vision and reproduction. 
Zinc deficiency is common, especially in developing countries, and can be due to dietary factors, 
malabsorption and alcoholic liver disease. Zinc supplementation at appropriate levels is considered 
safe, and has shown benefits in a wide range of medical conditions, including depression, diabetes, 
attention deficit hyperactivity disorder, male infertility, and the common cold in children.
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INTRODUCTION
Zinc is an essential trace element, and it is 
needed for growth and development, immune 
function, neurotransmission, vision and 
reproduction.1 Zinc can bind to more than 300 
enzymes and more than 2000 transcription 
factors.1 On the cellular and molecular 
levels, zinc has various functions, including 
a structural role in protein folding, as a co-
factor for many enzymes and in regulating 
gene expression.2 Zinc is also an important 
mediator of cellular signalling and supports 
cell membrane structure.3

Deficiency of zinc was first described in 1961 
in the Middle East in men with severe growth 
retardation whose diets consisted mostly of 
bread and who also ate large amounts of 
clay.4 This is thought to be due to diets high 
in phytates from cereal grains, which hinders 
the absorption of zinc.4 It has been estimated 
that up to 17% of the global population may 
be zinc deficient, mostly in low- and middle-
income countries.5 It should be noted that 
these data were published in 2012, but more 
recent data are not available. 

Whilst signs and symptoms of overt zinc 
deficiency are well defined, and include growth 
retardation, hypogonadism (reduced function 
of the testes in men and ovaries in women), 
rough skin, poor appetite, mental lethargy and 
frequent infections, mild zinc deficiency is less 
specific. However, experiments in humans 
have shown that an experimental low-zinc 
diet can lead to a number of biochemical 
abnormalities, including decreased serum 
testosterone level, decreased natural killer 
cell activity, decreased activity of serum 
thymulin (a zinc-dependent hormone produced 
by the thymus and important for immune 
function), hyperammonaemia, decreased 
taste, decreased visual dark adaptation and 
decreased lean body mass.4

Causes of zinc deficiency include 
malabsorption [e.g. in inflammatory bowel 
disease (IBD), unmanaged coeliac disease], 
alcoholic liver disease and dietary factors 
(e.g. malnutrition, high intake of phytates).4 
The best food sources of zinc are generally 

speaking protein foods, such as meat, fish, 
dairy, eggs, pulses, whole grains, nuts and 
seeds, although absorption from plant sources 
is lower due to their high phytate content, and 
it is estimated that vegetarians whose staples 
are grains and pulses may require up to 50% 
more dietary zinc (Tables 1−4).2

Table 1: Reference nutrient intakes, UK6

Age
Male  
(in mg per 
day)

Female  
(in mg per 
day)

0−6 months 4 4

7 months to 3 years 5 5

4−6 years 6.5 6.5

7−10 years 7 7

11−14 years 9 9

15 years and over 9.5 7

Pregnancy 7

Lactation 0−4 
months 13

Lactation 4 months 
and over 9.5

 

 
Table 2: Population reference intake, EU7

 

 

Age
Male  
(in mg per 
day)

Female  
(in mg per 
day)

7−11 months 2.9 2.9

1−3 years 4.3 4.3

4−6 years 5.5 5.5

7−10 years 7.4 7.4

11−14 years 10.7 10.7

15−17 years 14.2 11.9

18 years and over 
(depending on 
phytate intake)

7.5-16.3 7.5-16.3

Pregnancy Additional 1.6

Lactation Additional 2.9
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Table 3: Recommended dietary allowance, USA2

Table 4: Food sources of zinc8

Food
Zinc content in 
mg per 100 mg 
food

Calf liver, fried 15.9

Beef, lean braising steak, braised 9.5

Beef, lean rump steak, barbecued 5.1

Lamb, leg joint roasted 4.9

Chicken drumstick, roasted 2.3

Chicken breast, grilled 0.8

Oysters, raw 59.2

Crab, tinned 5.7

Cheddar cheese 4.1

Egg, boiled 1.3

Pumpkin seeds 6.6

Cashew nuts 5.9

Pecan nuts 5.3

Chickpeas, tinned, drained 1.1

Red lentils, boiled 1.0

Kidney beans, tinned 0.9

Wheat germ 14

Wholemeal bread 1.6

Testing zinc status is complex, and whilst serum 
or plasma levels are commonly used, these are 
unlikely to detect mild deficiency as levels are 
kept within a narrow range through homeostatic 
mechanisms.2 Other factors can also affect 
serum or plasma zinc levels, including fasting, 
inflammation, diurnal rhythm and blood collection 
issues.9 Depletion studies have shown a dose-
dependent response of plasma zinc to zinc 
supplementation.10 

A test that has been suggested for use in 
nutritional practice is the zinc taste test. This test 
uses a 0.1% zinc sulphate solution, which should 
produce a strong metallic taste in a person with 
adequate zinc levels, but is not tasted in zinc 
deficiency.11 Whilst this test has been shown to 
correlate with some other indicators of zinc status, 
research validating the accuracy of this test is 
lacking.12,13 Hair zinc levels are also commonly 
used to evaluate zinc status and have been shown 
to increase in response to an increase in zinc 
intake, but the effects of zinc depletion on hair 
concentrations are not conclusive.7

The aim of this paper is to review the evidence 
from human clinical trials for the efficacy of zinc 
supplementation in a range of conditions.

GENERAL MECHANISMS
Antioxidant
Oxidative stress is an important factor 
in all chronic degenerative conditions, 
including cancer, cardiovascular disease 
and neurodegenerative disorders, such as 
Alzheimer’s disease.3 Zinc has been shown 
to strengthen antioxidant defences through 
a number of mechanisms, both directly and 
indirectly.1,14 

Three meta-analyses have summarised 
the evidence from clinical trials of zinc 
supplementation on antioxidant biomarkers and 
found significant benefits of zinc. One meta-
analysis of 23 randomised-controlled trials (RCTs) 
reported significant increases in glutathione 
(GSH), superoxide dismutase (an antioxidant 
enzyme) and total antioxidant capacity (TAC), but 
not glutathione peroxidase.14 A meta-analysis 
of 21 RCTs found a significant reduction in 
malondialdehyde (MDA; a marker of oxidative 
stress),15 and another meta-analysis of 10 RCTs 
also showed significant reductions in MDA and 
increases in TAC and GSH, but no effect on nitric 
oxide (NO).3 All three meta-analyses reported 

Age
Male  
(in mg per 
day)

Female  
(in mg per 
day)

7 months to 3 years 3 3

4-8 years 5 5

9-13 years 8 8

14-18 years 11 9

19 years and older 11 8

Pregnancy 14-18 
years 12

Pregnancy 18 years 
and older 11

Lactation 14−18 
years 13

Lactation 18 years 
and older 12
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significant inter-trial heterogeneity, and subgroup 
analyses were inconsistent between biomarkers. 
The dosage range of zinc across all studies was 
11−528 mg per day, and durations 2−48 weeks.

The evidence shows that zinc can lower levels 
of C-reactive protein (CRP; an inflammatory 
marker), suggesting an antioxidant effect, 
although results for other biomarkers of 
oxidative stress have been inconsistent. 
The heterogeneity observed may be due 
to differences in study designs and study 
populations.

Anti-inflammatory
Like oxidative stress, excessive/inappropriate 
inflammation is associated with many chronic 
conditions. Inflammatory processes involve 
the release of pro-inflammatory cytokines and 
mediators, such as tumour necrosis factor-alpha 
(TNF-α) and various interleukins (ILs).16

Several meta-analyses have evaluated 
the clinical evidence for effects of zinc on 
inflammatory biomarkers, and consistently 
showed significant reductions in CRP.15,17,18,19 
For other inflammatory markers, the results 
were inconsistent. Whilst some meta-analyses 
found reductions in TNF-α,15 others did not find 
an effect.16,17 Also, some found beneficial effects 
on IL-6,15,16 others did not.17 All meta-analyses 
reported heterogeneity amongst study results, 
but subgroup analyses were inconsistent. 
Dosages generally ranged between 11 and 50 
mg per day, for 2−72 weeks.

These results confirm an anti-inflammatory effect 
of zinc. The heterogeneity observed may be due to 
differences in study designs and study populations.

CLINICAL USES
Acne
Acne is an inflammatory skin disorder affecting 
more than 85% of teenagers, and is characterised 
by inflammatory papules, pustules, comedones 
and sometimes cystic nodules.20 A number 
of pathological processes contribute to acne, 
including increased sebum production, aberrant 
keratinisation of the sebaceous duct of the hair 
follicle, bacteria such as Cutibacterium acnes, 
hormonal influences, the skin microbiome and 
chronic inflammation.20 Both topical and oral zinc 
have been used in the treatment of acne.

Treatment of acne with zinc was first studied in 
the 1970s, mostly using 135 mg zinc per day as 
sulphate for 3 months. Results were mixed, with 
some finding significant benefits over placebo21 
or benefits comparable to tetracycline antibiotics 
(a standard treatment for acne),22 whilst others 
did not find significant benefits over placebo23 
or zinc to be inferior to antibiotics.24 One 
uncontrolled, open-label study reported that 
13 out of 42 patients stopped zinc sulphate 
(135 mg per day) due to side-effects, mostly 
nausea/vomiting and diarrhoea, whilst one 
patient experienced a perforated pre-existing 
gastric ulcer during treatment. Only three of the 
remaining 29 patients had improvements in their 
acne score after 4 months.25

In 2020, a meta-analysis of 12 observational 
and 13 intervention studies (which included 
both oral and topical zinc) found that patients 
with acne had significantly lower zinc levels 
than healthy controls.20 Oral zinc significantly 
improved inflammatory papule count and rate 
of clinical improvement, but not number of acne 
pustules. Dosages ranged between 14 and 
30 mg as gluconate and 72 and 138 mg as 
sulphate, for 6−12 weeks.

In 2021, an open-label RCT comparing zinc 
sulphate, 91 mg per day, versus lymecycline 
(an antibiotic) for 12 weeks found significant 
improvements in subjective global acne grading 
system and acne-specific quality of life (AQOL) 
in both groups, with improvements in AQOL 
higher in the zinc group.26

Zinc has also shown benefits in patients with 
acne in combination with other nutrients: 10 mg 
zinc per day (as gluconate) with lactoferrin (200 
mg per day) and vitamin E (22 IU per day) in one 
study;27 and zinc 45 mg per day as methionine 
chelate combined with antioxidants and 
chromium (390 µg per day) in another study.28

Although there are some contradictory results, 
overall the evidence suggests a benefit of zinc in 
patients with acne. Most trials have been carried 
out with quite high dosages of zinc sulphate 
(commonly 135 mg per day); lower dosages of a 
gluconate formulation (10−30 mg per day) have 
also shown benefits.27,29,30

The mechanisms by which zinc exerts its 
benefits in acne are thought to be its anti-
inflammatory properties, its ability to reduce 
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sebum secretion, inhibiting the activity of 
androgenetic hormones and antimicrobial 
activity against C. acnes.26

Attention deficit hyperactivity disorder 
(ADHD)
ADHD is a common neurodevelopmental 
disorder characterised by hyperactivity/
impulsivity and inattention, which can affect 
learning, cognition and personal relationships.31  

A number of observational studies have yielded 
conflicting results regarding an association 
between blood (serum or plasma) and hair zinc 
levels and ADHD. Two meta-analyses of 22 and 
11 studies, respectively, have found no significant 
difference in zinc status between children and 
adolescents with ADHD and controls.31,32  

Four double-blind, placebo-controlled trials 
evaluated the efficacy of zinc alongside 
methylphenidate (Ritalin®), and found that 
children in the zinc group improved more than 
those in the placebo group,33,34,35,36 although this 
was not statistically significant in one study.35 All 
four studies used zinc as sulphate at dosages 
between 10 and 22 mg per day, for 6 weeks.

A double-blind, placebo-controlled study using 
zinc 15 mg or 30 mg per day (as glycinate) 
alongside amphetamine showed that those in 
the 30-mg zinc groups needed a 37% lower 
amphetamine dose to achieve improvements 
compared with control.37

Only one double-blind, placebo-controlled trial 
evaluated zinc, 40 mg per day as sulphate, on 
its own, and showed significant improvements in 
hyperactive, impulsive and impaired socialisation 
symptoms, but not in attention deficit symptoms, 
with better results in children of older age, with 
high body mass index score, and low zinc and 
free fatty acid levels.38 Significant improvements 
were seen from 4 weeks of supplementation. 

Two studies reported that adverse events 
were not significantly different between zinc 
and placebo groups, except for metallic taste, 
which was more common in those taking zinc, 
with 41%36 and 53%,38 respectively, raising the 
question of adequate blinding.

Overall, the evidence for the use of zinc 
alongside standard medication in ADHD is 

consistently positive, with dosages between 10 
and 40 mg per day, for at least 4 weeks. Only 
one study evaluated zinc on its own and also 
showed positive results with 40 mg zinc per day.

Possible mechanisms include a positive effect of 
zinc on the metabolism of dopamine,39 as well as 
its effects on cell membrane stability, antioxidant 
and hormonal performance.33

Age-related macular degeneration (AMD) 
AMD is the leading cause of blindness in the 
Western world, characterised by loss of central 
vision resulting in an inability to read, recognise 
faces or discriminate colours.40 The human retina 
contains the highest concentration of zinc in the 
body in women and the second highest in men 
(after the prostate), and declines with age.41,42

The evidence from clinical trials in reducing the 
progression of AMD has been mixed, with some 
showing benefits,41,43,44 and some no benefits.45 

By far the largest trial was the Age-Related 
Eye Disease Study (AREDS), a multi-centre, 
double-blind, placebo-controlled trial of 3647 
participants with AMD with a mean follow-up 
of 6.3 years.44 Participants were randomised 
to receive either antioxidants (vitamin C, 500 
mg, vitamin E, 400 IU, beta-carotene, 15 mg 
per day), zinc with copper (80 mg and 2 mg per 
day, respectively, both as oxide), antioxidants 
plus zinc with copper, or placebo. The risk of 
developing advanced AMD was significantly 
reduced by 28% in the antioxidant plus zinc 
with copper group, whilst a 25% reduction 
in risk in the zinc with copper group was not 
statistically significant. In the high-risk patient 
group, the combination supplement reduced 
risk by 34% and zinc/copper alone by 29%, 
both statistically significant. No serious adverse 
events were observed.

Overall, the evidence suggests that zinc 
may reduce the risk of progression of AMD, 
especially in high-risk patients and combined 
with other antioxidants. Dosages of 50 mg and 
80 mg longer term have shown benefits, and a 
combination with copper, as in the AREDS study, 
may be prudent to reduce the risk of a copper 
imbalance when taking high doses long term. 

Reactive oxygen species, oxidative stress and 
inflammation play an important role in the 
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development of AMD, and the antioxidant and 
anti-inflammatory properties of zinc are thought 
to explain its benefits.41 

Asthma
Asthma is a chronic inflammatory disorder of 
the respiratory tract, characterised by airway 
constriction, inflammation and bronchial 
hyperresponsiveness, and symptoms including 
recurrent coughing, wheezing, dyspnoea 
(shortness of breath) and chest tightness.46,47

Two meta-analyses evaluated zinc levels and 
risk of asthma with contradictory results. Whilst 
a meta-analysis that looked at only children 
found no association,47 another one that 
included children and adults found that people 
with asthma had lower blood levels of zinc.46

Two double-blind, placebo-controlled trials 
have shown benefits of zinc supplementation 
in children. In one study, severity of asthma in 
children admitted to hospital for an exacerbation 
decreased more rapidly with zinc, 15 mg (as 
bis-glycinate) twice a day, after 24 and 48 hours 
compared with placebo.48 Fifty-seven percent 
of children in this study were zinc deficient at 
baseline. In the other study, children with low 
zinc status and who were on inhaled steroids 
were given zinc, 50 mg per day (formulation not 
reported), for 8 weeks, which led to significant 
improvements in clinical symptoms compared 
with placebo.49 Zinc status was defined by 
serum zinc concentrations in both studies.

Zinc supplementation appears to be of short- 
and long-term benefit in children, at least those 
with low zinc levels, although data are too 
limited to recommend a particular dose. There 
are no clinical trials in adults.

The antioxidant, anti-inflammatory and immune-
modulating properties of zinc are thought to 
mediate its benefits in asthma.50

Atopic dermatitis
Atopic dermatitis is a chronic inflammatory 
condition of the skin, characterised by itching 
and redness. As zinc is important for skin 
health and skin disorders are observed in 
zinc deficiency, there has been interest in zinc 
supplementation in atopic dermatitis.51

A meta-analysis of observational studies 
showed that atopic dermatitis is associated 
with lower zinc levels [serum, red blood 
cells (RBCs) and hair], but two intervention 
trials gave contradictory results. Whilst one 
found significant benefits of zinc, 12 mg 
per day (formulation not reported), for 8 
weeks alongside antihistamines and topical 
moisturiser,51 another study found no benefit 
with 43 mg per day (as sulphate) for 8 weeks.52 
It should be noted that the former study was 
not placebo controlled, whilst the latter was a 
double-blind, placebo-controlled study.

At this point, there are insufficient data to 
confirm the benefits of zinc in atopic dermatitis.

Bone health
Zinc plays an important role in the growth 
and maintenance of healthy bones, and 
epidemiological studies have shown that patients 
with osteoporosis have lower serum zinc levels 
than healthy controls, and that dietary zinc intake 
is inversely correlated with fractures.53

Clinical trials have been carried out in a variety 
of settings, and have shown benefits of zinc 
supplementation for bone health, markers of bone 
turnover and/or bone mineral density in patients 
with osteoporosis and zinc deficiency,54 patients 
with thalassaemia (an inherited condition leading 
to anaemia) and low bone mass,55 healthy male 
volunteers,56 and postmenopausal women with 
rheumatoid arthritis and osteoporosis,57 but 
not in healthy pubertal girls58 or patients on 
haemodialysis.59 Dosages have ranged from 15 
to 68 mg per day, with dosages of 25 mg per day 
or more showing benefits, and formulations have 
varied widely in these trials.

Overall, the evidence suggests a benefit of zinc 
for bone health, at least in some populations, 
at dosages of at least 25 mg per day for at 
least 3 months.

Cardiometabolic disorders
Cardiometabolic disorders, including heart 
disease, type 2 diabetes mellitus (T2DM) and 
metabolic syndrome, are the leading cause of 
deaths worldwide.60 Zinc is known to be involved 
in insulin/glucose homeostasis, lipid metabolism 
and regulating inflammation, important 
underlying causes of cardiometabolic disorders.60
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Cardiovascular risk factors

Cardiovascular risk factors include abnormal 
blood lipids, dysregulated glucose/insulin 
metabolism and hypertension. The effect of 
zinc supplementation on these risk factors has 
been assessed by a number of meta-analyses, 
which showed that zinc improves blood lipids 
and glycaemic control.60,61,62 One meta-analysis 
compared low-dose (< 25 mg per day) versus 
high-dose (≥ 25 mg per day) and short-term 
(< 12 weeks) versus long-term (≥ 12 weeks) 
supplementation, and found low-dose, long-
term supplementation to be of most benefit.60

A meta-analysis of epidemiological studies found 
patients with hypertension to have significantly 
lower zinc status, as determined by serum zinc 
level, than healthy controls.63 The results from 
intervention trials, however, are conflicting, 
with one meta-analysis of four RCTs finding no 
statistically significant improvement in blood 
pressure,61 whilst another meta-analysis of nine 
RCTs showed significant improvements with zinc 
supplementation in systolic, but not diastolic, 
blood pressure.64 The reasons for this discrepancy 
are unclear, but are unlikely to be due to 
heterogeneity of the included RCTs, as the latter 
meta-analysis found significant heterogeneity for 
diastolic but not systolic blood pressure whilst the 
former found no heterogeneity for either. Baseline 
zinc level may play a role, three of the four studies 
of the former meta-analysis reported normal 
baseline zinc levels, whilst the latter did not report 
on zinc status. 

Whilst the evidence for zinc supplementation 
in hypertension is conflicting, there appears to 
be a clear benefit with regards to blood lipids 
and glycaemic control, especially with low-dose, 
long-term supplementation.

Diabetes, prediabetes and metabolic 
syndrome

A meta-analysis of epidemiological studies 
showed T2DM to be associated with lower blood 
zinc levels compared with healthy controls, which 
cannot be explained by lower zinc intakes.65 In 
another meta-analysis, the same researchers 
also found that whilst moderately high dietary 
zinc intake reduced the risk of developing T2DM, 
elevated plasma/serum levels were associated 

with an increased risk, although there was 
significant heterogeneity between the studies, 
with some showing an increased and others a 
decreased risk with higher plasma/serum levels.66 

Four meta-analyses have been conducted 
over the past 2 years, and all reported benefits 
of zinc supplementation for glycaemic control 
and blood lipids in patients with diabetes or 
prediabetes.17,67,68,69 Dosages have varied widely 
between 4 and 660 mg per day, and durations 
from 3 weeks to 1 year. 

Improvements in blood lipids, glycaemic control 
and obesity indices have also been seen in Iranian 
children with obesity and metabolic syndrome 
who received zinc, 20 mg per day (formulation not 
reported), for 8 weeks.70,71

The evidence from clinical trials is in favour of 
zinc supplementation in T2DM, prediabetes and 
metabolic syndrome, with benefits for glycaemic 
control as well as blood lipids. A wide range of 
dosages have shown beneficial results, making it 
difficult to suggest a particular dose.

Cognition
Zinc is important for neuronal signalling and is 
found in high levels in the brain, in particular in 
areas involved in learning and memory.72

Studies that evaluated cognition in children are 
covered under children/mental development.

Two double-blind, placebo-controlled studies 
showed no benefit of zinc on cognition in 
elderly people. The abovementioned AREDS 
study [see section ‘Age-related macular 
degeneration (AMD)’] found no effect of zinc 
plus copper supplementation (80 mg and 2 mg 
per day, respectively, both as oxide) on any of 
six cognitive tests.73 The other trial, in healthy 
people over 55 years old, compared zinc, 15 
mg and 30 mg per day (as gluconate), for 6 
months with placebo, and found that out of eight 
parameters one improved and one deteriorated 
with zinc, but effects were significant at 3 
months only.74

At present the evidence suggests that zinc is not 
effective in improving cognitive function.
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Depression
Depression is a leading cause of disability 
globally and contributes significantly to the 
global burden of disease.75 Two meta-analyses 
showed that people with the highest intake 
of zinc had a reduced risk of depression, by 
28%76 and 33%,77 respectively.

Over the past 2 years, three meta-analyses, of 
three, five and eight trials, respectively, assessed 
zinc supplementation trials and found significant 
improvements in depressive symptoms.75,76,78 
Dosages ranged from 7 to 220 mg per day, 
with the most commonly used dose being 25 
mg per day, and durations ranged from 2 to 12 
weeks, with most trials lasting 12 weeks. None 
of the meta-analyses reported effects of dose or 
duration on outcomes.

The evidence suggests that zinc is beneficial 
in reducing depressive symptoms in depressed 
patients, with a dose of 25 mg per day for 12 
weeks being the most commonly used regimen.

Several possible mechanisms to explain the 
beneficial effects of zinc in depression have been 
discussed, including its effects on the N-methyl-
D-aspartate (NMDA) and gamma-aminobutyric 
acid (GABA) receptors, which are thought to 
be involved in the development of depression, 
regulation of serotonin metabolism via its anti-
inflammatory effects and its involvement in 
regulating brain-derived neurotrophic factor, 
which is important for neuroplasticity and 
memory.75,77,78

Fertility (male)
Seminal fluid is high in zinc and is thought to 
play an important role in sperm function.79 Two 
meta-analyses of observational studies have 
shown seminal zinc levels to be significantly 
lower in infertile compared with fertile men.79,80 

A meta-analysis of five intervention trials 
found significant improvements with zinc 
supplementation in semen volume, sperm 
motility and the percentage of normal sperm 
morphology, but not sperm viability, sperm 
concentration, sperm count or percentage of 
abnormal sperm morphology.79 Zinc dosages 
ranged from 15 to 100 mg per day for 45 days 
to 20 weeks, with 100 mg per day (as sulphate) 
appearing most beneficial.

The evidence suggests that zinc 
supplementation is beneficial for male fertility at 
a dose of 100 mg for at least 45 days. 

It is thought that the antioxidant properties of 
zinc play an important role in its beneficial effect 
on male fertility.81 

Gastric ulcer
Gastric and duodenal ulcers are a disruption of 
the mucous layers that lead to inflammation.82 In 
view of its importance in healing, zinc has been 
of interest and has shown promise in animal 
experiments.83

Zinc acexamate is has been marketed in 
Taiwan, Spain and a number of South American 
countries. In Spain it is licenced for the treatment 
and prevention of gastric and duodenal ulcers.84 
In the 1980s, 18 clinical trials were published 
on the effect of zinc acexamate, 12 of which 
were subject to a meta-analysis in 1992 that 
showed the zinc supplement was significantly 
more effective than placebo and as effective as 
an H2-blocker in improving gastric ulcers.85 All 
but one study used 900 mg per day (elemental 
weight not reported), the other study used 300 
mg per day, and study duration ranged from 3 to 
6 weeks.

In the 1970s, a double-blind, placebo-controlled 
trial of 18 patients with gastric ulcer confirmed 
by barium meal (before and after treatment) 
using zinc as sulphate, 150 mg per day for 3 
weeks, found a three times higher healing rate 
in the zinc-treated compared with the placebo-
treated patients.86 However, two more double-
blind, placebo-controlled trials found no benefits 
with lower dosages of zinc sulphate, 50 mg 
per day83 or 50 mg every other day,82 alongside 
standard treatment, compared with placebo.

The evidence is in favour of zinc acexamate as 
an effective treatment for gastric ulcers, whilst 
it is unclear whether the conflicting results with 
zinc sulphate are due to differences in dose or 
other variables.

Inflammatory bowel disease (IBD)
IBD are chronic inflammatory conditions of the 
gastrointestinal (GI) tract, and include ulcerative 
colitis (UC), which affects the colon only, and 
Crohn’s disease (CD), which can affect any part 
of the GI tract.87
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Two large cohort studies of 170 776 women 
found that zinc intake was inversely related 
to the risk of developing CD, but not UC, and 
the association was stronger for dietary than 
supplemental intake.88

A double-blind, placebo-controlled trial of zinc, 
150 mg per day (as sulphate) for 4 weeks, 
alongside standard treatment, in 51 patients 
with UC had no benefits over placebo.89 Another 
study, supplementing zinc, 35 mg per day (as 
gluconate) for 2 months in patients with low 
zinc levels, found significant improvements 
in IL-10 and IL-2, but not other ILs, as well as 
improvements in the Mayo disease score, versus 
control group, which were patients with UC with 
normal zinc levels who received placebo.87

Three clinical trials looked at various outcome 
 measures in patients with CD in remission, 
and found improvements in intestinal 
hyperpermeability,90 RBC status of 
polyunsaturated fatty acids (linoleic acid, 
arachidonic acid and omega-3 fatty acids)91 
and thymulin activity.92 All three studies used 
zinc sulphate at dosages of 46 mg per day for 
6 weeks91 or 3 months,92 or 75 mg per day for 
8 weeks.90

The evidence in UC is contradictory, whilst in CD 
improvements in a number of disease parameters 
have been observed. As all patients with CD were 
in remission, it is difficult to make conclusions 
regarding the therapeutic benefits of zinc.

Liver disease
It is estimated that, in the UK, liver disease is 
the third most common cause of premature 
death, and mortality has increased by 400% 
since 1970.93 Zinc deficiency is very common in 
patients with liver disease, with up to 83% of 
patients with liver cirrhosis being zinc deficient.93 

A review and meta-analysis of 12 RCTs found 
no effects of zinc supplementation (dosages 
not reported) on chronic hepatitis C, cirrhosis or 
serum albumin levels, but a significant benefit 
for hepatic encephalopathy (HE), based on three 
studies.94 Another meta-analysis that reviewed 
seven RCTs also reported benefits of zinc 
alongside therapy with lactulose in HE, with a 
dosage range of 25−180 mg per day, which was 
administered for 6 months in most studies.95 

A meta-analysis of four intervention trials 
found that zinc supplementation, dosage range 
3.4−214 mg per day, had no effect on mortality 
from cirrhosis at 6 months.93 

A recent double-blind, placebo-controlled trial in 
56 obese/overweight patients with non-alcoholic 
fatty liver disease (NAFLD) found significant 
improvements in glycaemic control, oxidative 
stress and liver enzymes, but not liver steatosis 
or fatty liver index with zinc gluconate, 30 
mg per day for 3 months, alongside a calorie-
reduced diet.96,97

Overall, the evidence suggests that zinc 
supplementation is of benefit in HE and 
NAFLD (based on only one study), but not 
cirrhosis or hepatitis C.

The mechanism by which zinc improves HE is 
thought to be its role in ammonia metabolism, 
which is disrupted in patients with HE.95 The 
benefits of zinc for NAFLD are thought to be 
mediated through its effects as an antioxidant, 
and by improving glycaemic control and lipid 
metabolism.96  

Mucosal health
Intestinal permeability

Zinc deficiency has been shown to cause 
damage to the gut membrane through 
inflammatory cell infiltration, and patients with 
chronic disturbances of intestinal permeability 
have reduced levels of mucosal zinc.98 In a 
small randomised crossover study in 10 healthy 
volunteers, 70 mg zinc per day as carnosine, 
for 5 days, prevented indomethacin-induced 
increases in intestinal permeability.99 

Zinc has also been shown to have beneficial 
effects on intestinal permeability in patients with 
CD [see section ‘Inflammatory bowel disease 
(IBD)’ for details].

Whilst clinical evidence is scarce, zinc appears 
to be beneficial in supporting the integrity of the 
intestinal mucosa.

Oral mucositis (OM)

OM refers to ulcerative lesions in the oral 
mucosa, and is a common side-effect of chemo- 
and/or radiotherapy.100



10Nutritional Medicine Reviews

A meta-analysis of 10 RCTs (nine with oral 
administration and one using a zinc mouthwash) 
found significant benefits in severity of OM, as 
well as delayed onset and faster healing, but 
no reduction in incidence, in patients receiving 
chemo- and/or radiotherapy.100 Zinc dosages 
ranged from 21 to 150 mg per day.

Since then, three more studies have shown 
benefits with zinc supplementation in both 
adults101 and children.102,103

The evidence suggests that zinc is of benefit in 
patients receiving chemo- and/or radiotherapy 
in reducing severity of OM, with zinc dosages 
of 21 mg per day (as sulphate) in adults and 7 
mg per day (as gluconate) in children showing 
beneficial results.

The antioxidant and anti-inflammatory 
properties of zinc may play a role in its effects 
on OM.104 

Recurrent aphthous stomatitis (RAS)

RAS is characterised by recurrent ulcers of the 
oral mucosa that generally heal by themselves 
within 10 days, and affects about 25% of the 
general population. The underlying causes are 
unknown.105 A meta-analysis of 19 case−control 
studies found that patients with RAS had 
significantly lower levels of zinc than healthy 
controls.105

Two studies using oral zinc sulphate have 
shown benefits in both treatment and prevention 
of RAS, with dosages of 69 mg per day for 12 
weeks106 and 50 mg per day for 1 month (both 
as sulphate).107 A mucoadhesive formula of 
zinc sulphate, providing 5 mg three times per 
day, has also shown to improve lesion size 
from day 3 and pain from day 5 compared with 
placebo.108 One study from 1982, however, 
showed no benefits (article not accessible, no 
details provided in abstract).

A study from 1977 in 32 patients with RAS 
found that all of those who had low zinc levels 
at baseline improved with zinc supplementation 
(up to 150 mg per day as sulphate, duration 
not reported), whilst only three of eight patients 
with normal zinc levels improved.109

Overall, the evidence suggests that zinc is of 
benefit in RAS, but this may depend on zinc 

status. A regimen of 50 mg per day (as sulphate) 
for at least 1 month has shown benefits.

Polycystic ovary syndrome (PCOS)
PCOS is a common endocrinological 
disorder with gynaecological, metabolic and 
psychological abnormalities, including high 
testosterone levels, hirsutism (male pattern 
hair growth), anovulation, infertility, menstrual 
disturbance, insulin resistance, obesity and 
mood swings.110 

Two double-blind, placebo-controlled trials 
in women with PCOS found significant 
improvements in biochemical markers and 
symptoms with zinc, 50 mg per day (as 
sulphate) for 8 weeks: one found improvements 
in glycaemic control and lipid profiles,111 whilst 
the other found improvements in alopecia, 
hirsutism and MDA, but not on hormone profiles, 
other oxidative stress markers or inflammatory 
cytokines.112 

A study that used zinc, 8 mg per day, alongside 
magnesium (200 mg per day), calcium (800 mg 
per day) and vitamin D (400 IU per day) also 
found significant improvements in glycaemic 
control and blood lipids.113

Whilst the number of clinical trials is limited, they 
suggest a benefit of zinc supplementation for 
women with PCOS; 50 mg of zinc per day (as 
sulphate) has shown benefits within 8 weeks.

The positive effects of zinc on insulin 
homeostasis, lipid metabolism, improving 
antioxidant status and regulating inflammation60 
are likely to explain its benefits in PCOS.

Pregnancy
Due to growth taking place, the need for 
zinc is increased during pregnancy.2 A 2021 
Cochrane review and meta-analysis found no 
significant benefits for preterm birth, stillbirths, 
perinatal deaths or birth weight with zinc 
supplementation compared with controls.114

Gestational diabetes mellitus (GDM)
Two double-blind, placebo-controlled trials 
evaluated the benefits of 30 mg per day zinc (as 
gluconate) for 6 weeks in women with GDM, and 
found significant benefits in glycaemic control, 
high-sensitivity (hs)-CRP, TAC and some but 
not all blood lipids, but not in NO, GSH, MDA or 
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pregnancy outcomes.115,116 Similar benefits have 
been seen with zinc, 8 mg per day (formulation 
not reported), alongside magnesium (200 mg 
per day), calcium (800 mg per day) and vitamin 
D (400 IU per day) for 6 weeks.117

An RCT in women with gestational impaired 
glucose tolerance, however, found no statistically 
significant benefits for glycaemic control with 
zinc, 30 mg per day (as gluconate) for 8 weeks.

Although research is limited, it appears that 
zinc, either alone or with other nutrients, has 
beneficial effects on glycaemic control in women 
with GDM. A dose of 30 mg zinc per day (as 
gluconate) for 6 weeks has shown benefits.

Respiratory infections
Common cold

The common cold is usually a mild illness that 
does not progress to serious outcomes, such 
as pneumonia or requiring hospitalisation, but 
presents a significant socioeconomic burden.118 
Zinc plays an important role in immunity, and 
has therefore been studied in the prevention and 
management of the common cold.

Harri Hemilä has conducted three meta-
analyses of zinc lozenges in the common cold 
in adults, all three finding a shorter duration of 
colds compared with placebo treatment.119,120,121 
The most recent meta-analysis that included five 
RCTs found a 33% shorter duration with zinc 
lozenges with dosages of 80−207 mg per day, 
although dosages of > 100 mg per day had no 
additional benefit.121

However, the validity of the matching between 
active lozenge and placebo was questioned as 
early as 1987, suggesting that the taste of the 
zinc lozenge may have unmasked the blinding.122 
In 2020, Harri Hemilä et al. carried out a double-
blind, placebo-controlled trial of zinc lozenges 
(as acetate), 78 mg per day for 5 days, starting 
at the onset of symptoms of the common cold, 
versus placebo, which was matched for taste 
and appearance.123 There was no significant 
difference in duration of cold symptoms between 
the zinc and the placebo lozenges. It is unclear 
whether this was due to the lower dose as 
compared with those evaluated in the above 
meta-analyses.

At present, the evidence is unclear as to whether 
zinc lozenges are beneficial in adults with the 
common cold or whether benefits reported in 
some studies are due to a placebo effect.

Zinc supplementation has also been evaluated 
in children with the common cold. Four studies 
showed a shortening of duration,124,125,126,127 
whilst two studies did not.128,129 One of the 
studies that did not find a shorter duration, 
however, reported that symptoms were less 
severe from day 2 of treatment compared with 
placebo.128 A reduced severity has also been 
reported in another study.125 Of four studies that 
looked at preventive use of zinc, three reported 
a significantly lower frequency of colds in those 
treated with zinc,125,126,127 whilst the fourth did 
not see a reduction in incidence.124

Not all studies reported dose of zinc, where it 
was reported it ranged from 15 mg per day for 
prophylaxis to 60 mg per day for treatment. A 
variety of formulations was used and did not 
affect results.

Although there are contradictory results, 
in children, zinc appears to be efficacious 
in preventing colds as well as reducing the 
duration, at a dose of 15 mg per day for 
prevention and 30−60 mg per day for treatment, 
started within 24−48 hours of first onset of 
symptoms.

Apart from its general effects on immunity, zinc 
has been shown to inhibit rhino-viruses,130 which 
cause about 50% of common colds.131 

Pneumonia

Pneumonia causes 15% of deaths in children 
under 5 years old worldwide,132 mostly in 
developing countries where zinc deficiency  
is common.

Three meta-analyses evaluated zinc as 
an adjunct to treatment of pneumonia in 
children under 5 years old, in low- and 
middle-income countries, covering similar 
sets of studies.133,134,135 No effect on treatment 
failure, change of antibiotic therapy or time 
to recovery was seen in any of them. A 
significant 57% reduction in mortality was 
reported in one meta-analysis,134 whilst 
mortality reductions in the other two meta-
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analyses (36%133 and 31%135) did not reach 
statistical significance.

A Cochrane review and meta-analysis of six 
RCTs concluded that zinc supplementation 
significantly reduced the incidence and 
prevalence of pneumonia in children under 5 
years old.136 All studies included in this review 
were from low- and middle-income countries.

Zinc supplementation appears to be beneficial 
for the prevention of pneumonia in young 
children and may reduce mortality. However, 
this is in the context of geographical areas 
where zinc deficiency is common, and can 
therefore not necessarily be extrapolated to 
children in Europe or the USA.

Sleep
A number of epidemiological studies have shown 
an association between zinc status and sleep, 
and animal studies have shown benefits of 
supplemental zinc for sleep.137

Three double-blind, placebo-controlled trials have 
investigated the effects of zinc supplementation 
on sleep. In a study of 120 healthy adults, both a 
zinc-rich diet and a yeast-based zinc supplement 
(both containing 15 mg zinc per day) for 12 weeks 
showed significant improvements of sleep-onset 
latency and sleep efficiency with zinc compared 
with placebo.138 A study in 54 intensive care unit 
nurses also found significant improvements in 
sleep quality with zinc, 50 mg every 3 days (as 
sulphate) for 1 month.139 A study in young women 
with premenstrual syndrome, on the other hand, 
showed no benefits for sleep parameters with 
30 mg zinc per day (as gluconate) for 3 months, 
although a significant benefit on physical aspects 
of quality of life was seen.140 

At present, the evidence for the use of zinc to 
improve sleep is limited and mixed. A low dose of 
zinc (15 mg per day) may be of benefit.

Possible mechanisms linking zinc and sleep include 
its effects on neurotransmitters and their receptors 
in the brain.137

Taste
As mentioned above, zinc is important for our 
sense of taste and smell, and zinc deficiency 
is associated with dysgeusia (altered taste 

perception).141 Dysgeusia can also occur as a 
side-effect, in particular from chemo- and/or 
radiotherapy, affecting approximately 56% of 
patients on chemotherapy alone and 76% of 
those on combined chemo- and radiotherapy, 
with large variations with cancer site and type 
of treatment.142 

A meta-analysis of four RCTs in patients 
undergoing radiotherapy for head and neck 
cancers found that zinc supplementation 
decreased the incidence of dysgeusia by 28%, 
but did not improve taste acuity more after 
radiotherapy than controls.143 Dosages ranged 
from 72 to 150 mg per day.

Studies in patients receiving chemotherapy have 
been mixed, with two showing no significant 
benefits,144,145 and one showing a reduction 
in the duration of dysgeusia.146 The study 
that found significant benefits used a specific 
formulation, β-alanyl-L-histidinato zinc, 33 mg 
per day, whilst the others used zinc sulphate.

A number of studies also investigated the effect 
of zinc supplementation in dysgeusia due to 
other reasons. Two studies, one in adults147 and 
one in children,148 found no benefits of zinc in 
patients on haemodialysis. Similarly, studies in 
elderly people found no improvements in taste 
with zinc supplementation.149,150 

Most studies in zinc-deficiency-related or 
idiopathic (of unknown cause) dysgeusia 
have found beneficial effects with zinc 
supplementation, especially with the β-alanyl-
L-histidinato zinc formulation (34 and 68 mg 
per day),151,152,153 with zinc gluconate,154,155 an 
Ayurvedic zinc formulation156 and with zinc 
picolinate.157 However, another study found no 
benefits, using zinc sulphate.158

Zinc supplementation appears to be of benefit 
in radiotherapy-induced, idiopathic and 
zinc-deficiency-induced taste disorders, but 
evidence is mixed for chemotherapy-induced 
dysgeusia, and negative for taste abnormalities 
associated with haemodialysis and in elderly 
people. Whether or not zinc supplementation 
is beneficial also appears to depend on the 
formulation, rather than the dose, with all studies 
using β-alanyl-L-histidinato zinc and most using 
zinc gluconate showing benefits.
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Although the exact mechanisms are unclear, 
it has been suggested that a zinc-dependent 
salivary enzyme, gustin, is crucially involved in 
taste sensation, and zinc is also important in the 
regeneration of taste bud cells.159

Thyroid
Zinc is involved in thyroid metabolism in various 
ways, including as a co-factor of the deiodinase 
enzymes that convert the less active thyroxine 
(T4) to the more active triiodothyronine (T3),160 the 
binding of T3 to nuclear receptors,161 and in the 
formation of thyrotropin-releasing hormone.162 

In 2021, a systematic review evaluated both 
epidemiological and intervention studies, and 
concluded that the evidence from studies is 
contradictory for both an association between zinc 
levels and thyroid function and benefits of zinc 
supplementation.163 Four of the eight intervention 
studies reviewed were in zinc-deficient people 
with Down’s syndrome, with two of them showing 
an increase in thyroid-stimulating hormone (TSH) 
and two showing a decrease.163 

Two RCTs looked at hypothyroid patients and 
found beneficial effects of zinc either alone or in 
combination with other nutrients. In one study 
of 68 overweight or obese hypothyroid women, 
zinc (30 mg per day as gluconate) was given 
alone and in combination with selenium (200 
µg per day) for 12 weeks and compared with 
placebo.160 Both the combination of zinc and 
selenium and zinc alone increased free T3 levels 
compared with placebo and selenium alone, 
with zinc alone being significantly more effective 
in raising free T3 than zinc plus selenium. 
Total T3, free and total T4 and TSH were not 
significantly different between groups after 12 
weeks. In the other study, zinc was given with 
magnesium (250 mg per day) and vitamin A 
(25 000 IU twice per week) for 10 weeks, and 
significant improvements in free T4, weight 
and hs-CRP were observed compared with 
placebo.164 Patients in both studies were on 
levothyroxine. 

At present, the evidence does not suggest a 
benefit of zinc supplementation for thyroid 
function in people with Down’s syndrome. In 
hypothyroid patients, limited research suggests 
a benefit both on its own and in combination 
with other nutrients at a dose of 30 mg per day 
(both studies used a gluconate formulation).

Wound healing
Zinc plays an important role in wound healing 
through its effects on immunity, cell proliferation, 
and through protein and DNA synthesis.165 
Zinc is also involved in the regulation of growth 
factors that are involved in anabolic response 
and healing.166 Both topical and oral zinc have 
been used in a number of conditions related 
to wound healing, including pressure and leg 
ulcers.

Pressure ulcers
Pressure ulcers are areas of damage to the 
skin and underlying tissue, and are common 
in elderly people, affecting up to 32% in acute 
and long-term settings.141,168 

A review and meta-analysis of seven clinical 
trials, three on oral and four on topical zinc, 
found a significant benefit of zinc in the healing 
of pressure ulcers.169 All three studies on oral 
zinc showed benefits (doses not reported).

Two more studies, using zinc (zinc 30 mg per 
day, formulation not specified) in combination 
with L-carnosine (116 mg plus 34 mg zinc),170 
and in combination with arginine (9 g) and 
vitamin C (500 mg),171 reported benefits of zinc 
for the healing of pressure ulcers. However, a 
retrospective study from 2001, using 100 mg 
zinc per day (as sulphate), found only minor 
benefits but significant side-effects, with 
patients on zinc having 7.8 times the risk of 
getting an infection requiring antibiotics and 
12.5 times more likely to experience nausea/
vomiting.167 Side-effects lessened when a low-
dose multivitamin and mineral supplement was 
given concurrently, possibly by alleviating the 
effects high-dose zinc may have had on copper 
levels.

Overall, zinc appears to be beneficial for 
pressure ulcers, with dosages of 30−34 mg per 
day showing benefits.

Apart from the above-mentioned mechanisms, 
positive effects on Langerhans cells 
(macrophages in the skin) have also been 
observed in patients with pressure ulcers.172

Leg ulcers
A number of trials in the 1970s investigated the 
potential benefits of oral zinc in the treatment of 
leg ulcers, but unfortunately not all publications 
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have been accessible. Whilst one study from 
1970 showed that patients with leg ulcers had 
lower zinc levels than healthy controls and 
improved healing with zinc supplementation,173 
all other accessible early-intervention trials 
found no benefit of oral zinc.174,175,176,177

A more recent double-blind, placebo-controlled 
study in patients with diabetic foot ulcers found 
significant benefits with zinc, 50 mg per day as 
sulphate for 12 weeks.178

Whilst limited evidence suggests that zinc 
supplementation is of benefit for diabetic foot 
ulcers, the accessible evidence does not support 
a benefit for leg ulcers.

Children
Zinc deficiency is amongst the most common 
nutrient deficiencies globally, and affects 
children in many low- and middle-income 
countries where dietary patterns rely heavily 
on high-phytate foods.179 Zinc is essential for 
cellular growth due to its direct impact on nucleic 
acid and protein synthesis, hormonal mediators 
of growth, risk of infection and appetite, and is 
thought to be an important factor in childhood 
stunting.180 Zinc deficiency may contribute to 
childhood mortality and ill health. 

A number of meta-analyses evaluated the effect 
of zinc supplementation on growth in children 
under 5 years old with slightly conflicting results. 
Whilst some found no effects,180 others found 
significantly better growth indices with zinc 
compared with controls,179,181 although the effect 
sizes were generally small. These conflicting 
results may be due to different study populations 
and baseline zinc status, as well as other 
factors that are known to contribute to stunting 
such as general malnutrition, poor maternal 
health/nutrition, frequent infections, especially 
diarrhoea, and poor feeding and care early in 
life.182

Three meta-analyses also looked at motor and 
mental development, and found no significant 
effect of zinc supplementation.72,183,184

In developing countries, diarrhoea is a common 
cause of death in young children. The World 
Health Organisation recommends routine use 
of zinc supplementation, at a dosage of 20 mg 
per day for children older than 6 months or 10 

mg per day in those younger than 6 months, for 
10–14 days, alongside oral rehydration salts.185 
A Cochrane review in 2016 concluded that “In 
areas where the prevalence of zinc deficiency or 
the prevalence of malnutrition is high, zinc may 
be of benefit in children aged 6 months or more. 
The current evidence does not support the use 
of zinc supplementation in children less than 6 
months of age, in well‐nourished children, and 
in settings where children are at low risk of zinc 
deficiency.”186

A 2021 meta-analysis of 23 RCTs in low- 
and middle-income countries found that zinc 
supplementation in children under 5 years old 
significantly decreased all-cause mortality by 
16%, and death from pneumonia, infection 
and diarrhoea by 30%, 46% and 15%, 
respectively.187

The evidence presented here for supplementation 
in children refers mostly to low- and middle-
income countries where zinc deficiency is 
common, and cannot necessarily be used to inform 
supplementation of young children in developed 
countries.

Safety in children

Zinc is safe for children at appropriate dosages 
and with the same precautions as for adults (see 
below). The Tolerable Upper Intake Levels (ULs) 
set by the Institute of Medicine (IOM) in the USA, 
for children are based on age:2

•	 Birth−6 months: 4 mg per day

•	 7−12 months: 5 mg per day

•	 1−3 years: 7 mg per day

•	 4−8 years: 12 mg per day 

•	 9−13 years: 23 mg per day

•	 14−18 years: 34 mg per day

SAFETY
The main concern with longer-term excessive 
zinc intake is that it can reduce copper 
absorption and thus induce copper deficiency, 
which may lead to neurological disorders.7 The 
European Food Safety Authority (EFSA) and 
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the UK Expert Group on Vitamins and Minerals 
(EVM) set a UL/Safe Upper Level of 25 mg per 
day for adults from supplements,7,188 whilst the 
IOM set a UL of 40 mg per day for adults on 
low-phytate diets.2  

The only other side-effects noted in the 
British National Formulary (BNF) for zinc 
sulphate and acetate are digestive complaints: 
diarrhoea, gastritis, GI discomfort, nausea and 
vomiting.189

Caution
Caution is advised in people with renal 
impairment as zinc accumulation may occur.189

Interactions189

Calcium: Calcium may reduce the absorption  
of zinc.

Copper: Zinc hinders the absorption of copper.

Iron: Iron may reduce the absorption of zinc 
and vice versa.

Tetracycline and quinolone antibiotics: Zinc 
may reduce absorption of tetracycline and 
quinolone.

Penicillamine and trientine (chelating agents 
commonly used in Wilson’s disease): Zinc may 
reduce the absorption of penicillamine and 
trientine, and vice versa.

Pregnancy/lactation
Zinc needs are increased during pregnancy 
and lactation, and the same ULs as 
mentioned above apply during pregnancy and 
breastfeeding.7 

In 2021, a Cochrane review of 25 RCTs, 
involving more than 18 000 pregnant 
women and their babies, reported no 
benefits for pregnancy outcomes with zinc 
supplementation, but also did not report 
any adverse effects, suggesting that zinc 
supplementation during pregnancy is safe.114 

The BNF considers the risk in pregnancy and 
during breastfeeding: “theoretically minimal, 
but no information available”.189

CONCLUSION
Clinical trials have shown zinc supplementation 
to be safe and beneficial for a wide range of 
conditions. It should be noted that many of the 
studies were carried out in countries that have a 
high prevalence of zinc deficiency, and benefits 
may be more pronounced in, or even limited to, 
individuals with low zinc levels at baseline.
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