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Abstract

Background: Epidemiological studies examining the association between β-carotene intake and
risk of fracture have reported inconsistent findings. We conducted a meta-analysis to investigate
the association between β-carotene intake and risk of fracture.

Methods: We systematically searched PubMed, EMBASE and Cochrane library databases for
relevant articles that were published until December 2019. We also identified studies from
reference lists of articles identified from the clinical databases. The frequentist and Bayesian
random-effects model was used to synthesize data.

Results: Nine studies with a total of 190,545 men and women, with an average age of 59.8 years,
were included in this meta-analysis. For β-carotene intake (1.76-14.30 mg/day), the pooled risk
ratio (RR) of any fracture was 0.67 (95% Credible Interval (CrI): 0.51-0.82; heterogeneity: P = 0.66,
I  = 0.00%) and 0.63 (95%CrI: 0.44-0. 82) for hip fracture. By study design, the pooled RRs were
0.55 (95% CrI: 0.14-0.96) for case-control studies and 0.82 (95% CrI: 0.58-0.99) for cohort
studies. By geographic region, the pooled RRs were 0.58 (95% CrI: 0.28-0.89), 0.86 (95% CrI:
0.35-0.1.37), and 0.91(95% CrI: 0.75-1.00) for studies conducted in China, the United States, and
Europe, respectively. By sex, the pooled RRs were 0.88 (95% CrI: 0.73-0.99) for males and 0.76
(95% CrI, 0.44-1.07) for females. There was a 95% probability that β-carotene intake reduces risk
of hip fracture and any type of fracture by more than 20%.

Conclusions: The present meta-analysis suggests that β-carotene intake was inversely associated
with fracture risk, which was consistently observed for case-control and cohort studies.
Randomized controlled trials are warranted to confirm this relationship.

Keywords: Bayesian; Fracture; Meta-analysis; Osteoporosis; Vitamin a; β-Carotene.
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Abstract

Background: There is a growing interest in the considerable benefits of dietary supplementations,
such as folic acid, on the glycemic profile. We aimed to investigate the effects of folic acid
supplementation on glycemic control markers in adults.

Methods: Randomized controlled trials examining the effects of folic acid supplementation on
glycemic control markers published up to March 2021 were detected by searching online
databases, including Scopus, PubMed, Embase, and ISI web of science, using a combination of
related keywords. Mean change and standard deviation (SD) of the outcome measures were used
to estimate the mean difference between the intervention and control groups at follow-up. Meta-
regression and non-linear dose-response analysis were conducted to evaluate the association
between pooled effect size and folic acid dosage (mg/day) and duration of the intervention (week).
From 1814 detected studies, twenty-four studies reported fasting blood glucose (FBG), fasting
insulin, hemoglobin A1C (HbA1C), and Homeostatic Model Assessment for Insulin Resistance
(HOMA-IR) as an outcome measure.

Results: Results revealed significant reductions in FBG (weighted mean difference (WMD): -2.17
mg/dL, 95% CI: -3.69, -0.65, p = 0.005), fasting insulin (WMD: -1.63 pmol/L, 95% CI: -2.53, -0.73, p
< 0.001), and HOMA-IR (WMD: -0.40, 95% CI: -0.70, -0.09, p = 0.011) following folic acid
supplementation. No significant effect was detected for HbA1C (WMD: -0.27%, 95% CI: -0.73, 0.18,
p = 0.246). The dose-response analysis showed that folic acid supplementation significantly
changed HOMA-IR (r = -1.30, p-nonlinearity = 0.045) in non-linear fashion. However, meta-
regression analysis did not indicate a linear relationship between dose, duration, and absolute
changes in FBG, HOMA-IR, and fasting insulin concentrations.
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Abstract

Folic acid supplementation has received considerable attention in the literature, yet there is a large
discrepancy in its effects on lipid markers in adults. Therefore, this systematic review and meta-
analysis of 34 randomized controlled trials (RCTs) evaluated the effects of folic acid
supplementation on triglyceride (TG), total cholesterol (TC), low-density lipoprotein (LDL)
cholesterol, and high-density lipoprotein (HDL) cholesterol concentrations in a cohort of 21,787
participants. A systematic search current as of March 2021 was performed in PubMed/Medline,
Scopus, Web of Science, and Embase using relevant keywords to identify eligible studies. A fix or
random-effects model was used to estimate the weighted mean difference (WMD) and 95%
confidence intervals (CIs). Thirty-four RCTs were included in this meta-analysis. The pooled
analysis revealed that serum TG (WMD: -9.78 mg/dL; 95% CI: -15.5 to -4.00; p = 0.001, I =0.0%, p
= 0.965) and TC (WMD: -3.96 mg/dL; 95% CI: -6.71 to -1.21; p = 0.005, I =46.9%, p = 0.001)
concentrations were significantly reduced following folic acid supplementation compared to
placebo. However, folic acid supplementation did not affect serum concentrations of LDL (WMD:
-0.97 mg/dL; 95% CI: -6.82 to 4.89; p = 0.746, I =60.6%, p < 0.001) or HDL cholesterol (WMD:
0.44 mg/dL; 95% CI: -0.53 to 1.41; p = 0.378, I = 0.0%, p = 0.831). A significant dose-response
relationship was observed between the dose of folic acid supplementation and serum
concentrations of HDL cholesterols (r = 2.22, p = 0.047). Folic acid supplementation reduced
serum concentrations of TG and TC without affecting LDL or HDL cholesterols. Future large RCTs
on various populations are needed to show further beneficial effects of folic acid supplementation
on lipid profile.

Keywords: Dyslipidemia; folate; folic acid; lipid profile; meta-analysis.
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Abstract

Background and objective: Several trials have evaluated the effects of folate supplementation on
obesity indices. However, their results were inconsistent. Therefore, the current meta-analysis was
conducted to summarize data from available randomized clinical trials (RCTs) about the impact of
folate supplementation on weight and body mass index (BMI).

Method: Medline/PubMed, Scopus, Embase, and ISI web of science were searched to identify
relevant articles up to December 2020. The effect sizes were expressed as weighted mean
difference (WMD) and 95% confidence intervals (CI) using the random-effects model.

Results: Pooled data from nine studies showed that folic acid supplementation did not change
body weight (WMD: -0.16 kg, 95%CI: -0.47 to 0.16, P = 0.32) and BMI (WMD: -0.23 kg/m , 95%CI:
-0.49 to 0.03, P = 0.31), but there was significant heterogeneity between the included studies for
BMI (I  = 90.1%, P < 0.001). Moreover, subgroup analyses in level of homocysteine and health
status indicated significant effect of folic acid supplementation on BMI in those with homocysteine
level ≥15 µmol/L (WMD: -0.17 kg/cm2, -0.33 to -0.01, p = 0.03) and in women with polycystic ovary
syndrome (PCOS) (WMD: - 0.30kg/cm2, -0.54 to -0.06, p = 0.01).

Conclusion: Our outcomes demonstrated that folic acid improves BMI in those with homocysteine
levels ≥15 µmol/L and women with PCOS.

Keywords: Anthropometric index; Body weight; Folate; Meta-analysis; Supplementation.
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Abstract

Background and aim: Given the contradictory results of previous randomized controlled trials
(RCTs), we performed a systematic review and meta-analysis to quantify and summarize the
effects of folic acid supplementation on C-reactive protein (CRP).

Methods and results: We performed a systematic search of all available RCTs conducted up to
October 2018 in the following databases: PubMed, Scopus, and Cochrane. RCTs that investigated
the effect of folate on CRP were included in the present study. Data were combined with the use of
generic inverse-variance random-effects models. Statistical heterogeneity between studies was
evaluated using Cochran's Q-test. Ten RCTs (1179 subjects) were included in the present meta-
analysis. Pooled analysis results showed that folate supplementation significantly lowered the
serum CRP level (weighted mean difference (WMD): -0.685 mg/l, 95% CI: -1.053, -0.318, p <
0.001). However, heterogeneity was significant (I  = 96.7%, p = 0.000). Stratified analyses indicated
that sex, intervention period, and type of study population were sources of heterogeneity. Following
analysis, results revealed that the greatest impact was observed in women (WMD: -0.967 mg/l,
95% CI: -1.101, -0.833, p = 0.000), patients with type 2 diabetes mellitus (WMD: -1.764 mg/l, 95%
CI: -2.002, -1.526, p = 0.000), and intervention period less than 12 weeks (WMD: -0.742 mg/l, 95%
CI: -0.834, -0.650, p = 0.000).

Conclusion: This meta-analysis suggested that folic acid supplementation could significantly lower
the serum CRP level. Folic acid leads to greater CRP lowering effect in women, patients with T2DM,
and those with less than 12-week intervention.

Keywords: C-reactive protein; Folate; Folic acid; Meta-analysis.
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Abstract

Purpose: Despite extensive research, findings regarding the effects of folic acid supplementation
on inflammatory mediators have been controversial and inconclusive. This study therefore aimed to
summarize the findings of all available clinical trials regarding the effects of folic acid
supplementation on inflammatory biomarkers in adults.

Methods: A systematic search was conducted of PubMed/MEDLINE, Scopus, Web of Science,
EMBASE, and Google Scholar until April 2020. All randomized controlled trials that examined the
influence of folic acid supplementation on C-reactive protein, interleukin 6 (IL-6), and tumor
necrosis factor-α (TNF-α) were included. Pooled effect sizes were calculated based on the random
effects model, and dose-response analysis was modeled by using a fractional polynomial model.

Findings: In total, 18 randomized controlled trials involving 2286 participants were analyzed. Folic
acid supplementation significantly reduced serum levels of C-reactive protein (mean difference
[MD], -0.21 mg/L; 95% CI, -0.41 to -0.01; n = 16), TNF-α (MD, -14.88 pg/mL; 95% CI, -23.68 to
-6.09; n = 10), and IL-6 (MD, -0.93 pg/mL; 95% CI, -1.72 to -0.14; n = 11). Subgroup analyses
suggested a significant reduction at doses ≤5 mg/d and studies longer than 12 weeks in duration. A
significant nonlinear association was also found between folic acid dosage (P  <0.001) and
duration of administration (P  <0.001) with serum TNF-α levels.

Implications: This meta-analysis indicates the beneficial effects of folic acid supplementation on
pro-inflammatory cytokines. Further studies with a longer duration of administration, higher doses,
and larger sample sizes should be performed exclusively on patients with chronic inflammatory
disorders to elucidate the favorable role of folate intake on inflammatory biomarkers. International
Prospective Register of Systematic Reviews identifier: CRD42021249947.

Keywords: cytokine; folate; folic acid; inflammation; meta-analysis.
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Abstract

Background: Iron supplementation, is recommended for the treatment of restless legs syndrome
(RLS). We gathered evidence for the efficacy and safety of iron supplementation for RLS.

Methods: A systematic review and meta-analysis of randomized controlled trials that compared
iron supplementation versus no iron for patients with RLS was performed. Multiple databases were
searched. The primary outcome was the effect of iron on the International Restless Legs Syndrome
score (IRLSS) at 4 weeks after treatment. For dichotomous data, risk ratios (RR) with 95%
confidence intervals (CIs) were estimated and pooled. For continuous data, weighted mean
differences (WMD) were calculated.

Results: Ten trials fulfilled the inclusion criteria. Iron therapy was associated with a significant
decrease of the IRLSS of -3.55 [95% CI (-5.41) - (-1.68)] points and an increase in the percentage
of patients with improvement of the IRLSS score, RR of 2.16 [95% CI 1.56-2.98]. IV FCM was
associated with improvement in both the IRLSS (WMD of -2.79 (95% CI (-4.62) - (-0.96), 4 trials, I
= 0%) and on the RLS-QOL by WMD of 8.67 (95% CI 1.68-15). Iron was associated with an
increased rate of adverse events RR 2.04 (95% CI 1.46-2.85), which were not severe and not
associated with increased rate of treatment discontinuation.

Conclusion: Iron supplementation is associated with improvement of the IRLSS score. Our meta-
analysis supports the use of iron, oral or IV, as effective therapy for patients with RLS. Further
studies should assess subgroups of patients most likely to benefit from iron supplementation.

Keywords: Anemia; Ferric carboxymaltose; Iron; Meta-analysis; Restless legs.
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Abstract

Background: Iron-deficiency anaemia is highly prevalent among non-pregnant women of
reproductive age (menstruating women) worldwide, although the prevalence is highest in lower-
income settings. Iron-deficiency anaemia has been associated with a range of adverse health
outcomes, which restitution of iron stores using iron supplementation has been considered likely to
resolve. Although there have been many trials reporting effects of iron in non-pregnant women,
these trials have never been synthesised in a systematic review.

Objectives: To establish the evidence for effects of daily supplementation with iron on anaemia
and iron status, as well as on physical, psychological and neurocognitive health, in menstruating
women.

Search methods: In November 2015 we searched CENTRAL, Ovid MEDLINE, EMBASE, and nine
other databases, as well as four digital thesis repositories. In addition, we searched the World
Health Organization International Clinical Trials Registry Platform (WHO ICTRP) and reference lists
of relevant reviews.

Selection criteria: We included randomised controlled trials (RCTs) and quasi-RCTs comparing
daily oral iron supplementation with or without a cointervention (folic acid or vitamin C), for at least
five days per week at any dose, to control or placebo using either individual- or cluster-
randomisation. Inclusion criteria were menstruating women (or women aged 12 to 50 years)
reporting on predefined primary (anaemia, haemoglobin concentration, iron deficiency, iron-
deficiency anaemia, all-cause mortality, adverse effects, and cognitive function) or secondary (iron
status measured by iron indices, physical exercise performance, psychological health, adherence,
anthropometric measures, serum/plasma zinc levels, vitamin A status, and red cell folate)
outcomes.

Data collection and analysis: We used the standard methodological procedures of Cochrane.

Main results: The search strategy identified 31,767 records; after screening, 90 full-text reports
were assessed for eligibility. We included 67 trials (from 76 reports), recruiting 8506 women; the
number of women included in analyses varied greatly between outcomes, with endpoint
haemoglobin concentration being the outcome with the largest number of participants analysed
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Abstract

There is a large and growing body of literature focusing on the use of oral magnesium (Mg)
supplementation for improving glucose metabolism in people with or at risk of diabetes. We
therefore aimed to investigate the effect of oral Mg supplementation on glucose and insulin-
sensitivity parameters in participants with diabetes or at high risk of diabetes, compared with a
placebo. Several databases were searched investigating the effect of oral Mg supplementation vs
placebo in patients with diabetes or conditions at high risk of diabetes. Data were reported as
standardized mean differences (SMDs) with their 95% confidence intervals (CIs) using follow-up
data of glucose and insulin-sensitivity parameters. Compared with placebo, Mg supplementation
reduced fasting plasma glucose in people with diabetes. In people at high risk of diabetes, Mg
supplementation significantly improved plasma glucose per se, and after a 2 h oral glucose
tolerance test. Furthermore, Mg supplementation demonstrated an improvement in insulin
sensitivity markers. In conclusion, Mg supplementation appears to have a beneficial role and
improves glucose parameters in people with diabetes. Moreover, our work indicates that Mg
supplementation may improve insulin-sensitivity parameters in those at high risk of diabetes.

Keywords: diabetes; glucose; magnesium; meta-analysis.
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Abstract

The current systematic review and meta-analysis were conducted to evaluate the effects of oral Mg
supplementation on glycaemic control in type 2 diabetes mellitus (T2DM) patients. Related articles
were found by searching the PubMed, SCOPUS, Embase and Web of Science databases (from
inception to 30 February 2020). A one-stage robust error meta-regression model based on inverse
variance weighted least squares regression and cluster robust error variances was used for the
dose-response analysis between Mg supplementation and duration of intervention and glycaemic
control factors. Eighteen eligible randomised clinical trials were included in our final analysis. The
dose-response testing indicated that the estimated mean difference in HbA1c at 500 mg/d was
-0·73 % (95 % CI: -1·25, -0·22) suggesting modest improvement in HbA1c with strong evidence (P
value: 0·004). And in fasting blood sugar (FBS) at 360 mg/d was -7·11 mg/dl (95 % CI: -14·03,
-0·19) suggesting minimal amelioration in FBS with weak evidence (P value: 0·092) against the
model hypothesis at this sample size. The estimated mean difference in FBS and HbA1c at 24
weeks was -15·58 mg/dl (95 % CI: -24·67, -6·49) and -0·48 (95 % CI: -0·77, -0·19), respectively,
suggesting modest improvement in FBS (P value: 0·034) and HbA1c (P value: 0·001) with strong
evidence against the model hypothesis at this sample size. Oral Mg supplementation could have an
effect on glycaemic control in T2DM patients. However, the clinical trials so far are not sufficient to
make guidelines for clinical practice.

Keywords: Glycaemic control; Magnesium supplementation; Meta-analysis; Type 2 diabetes.
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Abstract

Magnesium (Mg) may have several beneficial effects on human health outcomes. One
hypothesized mechanism eliciting such effects is the action of Mg on serum inflammatory
parameters. However, studies on this topic to date have several important limitations. Therefore,
the present systematic review and meta-analysis aimed to summarize the current state of the art of
all randomized control trials (RCTs) investigating the effects of Mg supplementation versus placebo
on serum parameters of inflammation. We searched several databases until 23 November 2021 for
RCTs. Eligible studies were RCTs investigating the effect of oral Mg supplementation vs. placebo
and having serum inflammatory markers as an outcome. Among 2484 papers initially screened, 17
randomized controlled trials (889 participants; mean age: 46 years; females: 62.5%) were included.
Generally, a low risk of bias was present. In meta-analysis, Mg supplementation significantly
decreased serum C reactive protein (CRP) and increased nitric oxide (NO) levels. In descriptive
findings, Mg supplementation significantly reduced plasma fibrinogen, tartrate-resistant acid
phosphatase type 5, tumor necrosis factor-ligand superfamily member 13B, ST2 protein, and IL-1.
In conclusion, Mg supplementation may significantly reduce different human inflammatory markers,
in particular serum CRP and NO levels.

Keywords: C reactive protein; inflammation; magnesium; meta-analysis; randomized controlled
trial; tumor necrosis factor.
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Abstract

Magnesium status and vitamin B6 intake have been linked to mental health and/or quality of life
(QoL). In an 8-week Phase IV randomised controlled study in individuals with low magnesemia and
severe/extremely severe stress but who were otherwise healthy, greater stress reduction was
achieved with magnesium combined with vitamin B6 than with magnesium alone. We present a
previously unreported secondary analysis of the effect of magnesium, with and without vitamin B6,
on depression, anxiety, and QoL. Adults with Depression Anxiety Stress Scales (DASS-42) stress
subscale score >18 were randomised 1:1 to magnesium + vitamin B6 combination (Magne B6  ;
daily dose 300 and 30 mg, respectively) or magnesium alone (Magnespasmyl  ; daily dose 300
mg). Outcomes included changes from baseline in DASS-42 depression and anxiety scores, and
QoL (Short Form-36 Health Survey). DASS-42 anxiety and depression scores significantly
improved from baseline to week 8 with both treatments, particularly during the first 4 weeks.
Improvement in QoL continued over 8 weeks. Participants' perceived capacity for physical activity
in daily life showed greater improvement with magnesium + vitamin B6 than magnesium alone
(Week 4). In conclusion, magnesium supplementation, with or without vitamin B6, could provide a
meaningful clinical benefit in daily life for individuals with stress and low magnesemia.

Keywords: anxiety; depression; magnesium supplementation; quality of life; stress; vitamin B6
supplementation.
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Correction to: Effect of selenium supplementation on antioxidant markers: a systematic
review and meta-analysis of randomized controlled trials.
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PMID: 32613535

Abstract

Aim: The aim of this study is the systematic review and meta-analysis of controlled trial studies to
assess the antioxidant effects of selenium (Se) supplementation.

Methods: The systematic review and meta-analysis were performed according to the previously
published protocol. The PubMed, Web of Sciences, and Scopus databases were meticulously
searched for relevant data, without time or language restriction, up to June 1, 2017. All clinical trials
which assessed the effect of Se supplementation on antioxidant markers, including oxidative stress
index (OSI), antioxidant potency composite (APC) index, plasma malonaldehyde (MDA), total
antioxidant capacity (TAC), antioxidant enzymes (superoxide dismutase (SOD), glutathione
peroxidase (GPX), catalase (CAT)), and total antioxidant plasma (TAP), were included. The effect of
Se supplementation on antioxidant markers was assessed using standardized mean difference
(SMD) and 95% confidence interval (CI). The random-effect meta-analysis method was used to
estimate the pooled SMD.

Results: In total, 13 studies which assessed the effect of Se supplementation on antioxidant
markers were included. The random-effect meta-analysis method showed that Se supplementation
significantly increased GPX (SMD = 0.54; 95% CI = 0.21-0.87) and TAC (SMD = 0.39, 95% CI =
0.13, 0.66) levels and decreased MDA levels (SMD = - 0.54, 95% CI = - 0.78, - 0.30). The effect of
Se supplementation on other antioxidant markers was not statistically significant (P > 0.05).
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Abstract

Elevated levels of oxidative stress could cause and aggravate Alzheimer's disease (AD). Selenium
(Se) is a trace element with antioxidant and anti-inflammatory activity with neuroprotective effects.
To evaluate the effects of Se supplementation in patients with AD or mild cognitive impairment
(MCI) through a systematic review and meta-analysis, data were searched and collected from four
electronic databases, including clinical trial studies published until December 2020, following the
PRISMA guidelines. Statistical analysis was performed by RevMan, and the risk of bias was
assessed using the Rob 2 tool. A total of 1350 scientific papers were collected, and following
evaluation 11 papers were included in the systematic review and 6 of these were used in the meta-
analysis. Studies that evaluated only Se supplementation observed an improvement in Se levels,
glutathione peroxidase (GPX) activity, and in some cognitive tests in MCI patients; similarly,
improvement in Se levels and mini-mental score was also observed in AD patients. Regarding
supplementation of Se plus other nutrients, improvement in cognitive tests was observed in both
AD and MCI patients. Therefore, Se supplementation is a good alternative for patients with AD and
MCI for improving Se levels and GPX activity. More detailed studies are required to further evaluate
the effects of Se on the cognitive deficit and oxidative stress associated with AD and MCI.

Keywords: Brazil nut; neurodegenerative disease; oxidative stress; selenium.
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Abstract

The global population is ageing with many older adults suffering from age-related malnutrition,
including micronutrient deficiencies. Adequate nutrient intake is vital to enable older adults to
continue living independently and delay their institutionalisation, as well as to prevent deterioration
of health status in those living in institutions. This systematic review investigated the insufficiency
of trace minerals in older adults living independently and in institutions. We examined 28 studies
following a cross-sectional or cohort design, including 7203 older adults (≥60) living independently
in 13 Western countries and 2036 living in institutions in seven Western countries. The estimated
average requirement (EAR) cut-off point method was used to calculate percentage insufficiency for
eight trace minerals using extracted mean and standard deviation values. Zinc deficiency was
observed in 31% of community-based women and 49% of men. This was higher for those in
institutional care (50% and 66%, respectively). Selenium intakes were similarly compromised with
deficiency in 49% women and 37% men in the community and 44% women and 27% men in
institutions. We additionally found significant proportions of both populations showing insufficiency
for iron, iodine and copper. This paper identifies consistent nutritional insufficiency for selenium,
zinc, iodine and copper in older adults.

Keywords: Elderly; copper; iodine; iron; micronutrient; mineral; nutrition; selenium; zinc.
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Abstract

Vitamin E supplementation might have favorable effects on risk factors of polycystic ovary
syndrome (PCOS). This systematic review and meta-analysis aimed to summarize the effects of
vitamin E supplementation or vitamin E in combination with omega-3 or magnesium on PCOS.
PubMed, Scopus, ISI Web of Science, Cochrane, Embase electronic databases, and Google scholar
were searched for all available articles up to September 2022. Randomized controlled trials (RCTs)
that examined the effect of vitamin E supplementation or vitamin E in combination with omega-3 or
magnesium on lipid and glycemic profiles, anthropometric measurements, biomarkers of
inflammation and oxidative stress, hormonal profile, and hirsutism score in patients with PCOS were
included. Ten RCTs (with 504 participants) fulfilled the eligible criteria. Vitamin E supplementation
or vitamin E in combination with omega-3 or magnesium in comparison to placebo could
significantly reduce serum levels of TG (weighted mean difference: - 18.27 mg/dL, 95% CI - 34.68
to - 1.87), VLDL (- 5.88 mg/dL, 95% CI - 8.08 to - 3.68), LDL-c (- 12.84 mg/dL, 95% CI - 22.15 to -
3.52), TC (- 16.30 mg/dL, 95% CI - 29.74 to - 2.86), TC/HDL-c ratio (- 0.52, 95% CI - 0.87 to -
0.18), hs-CRP (- 0.60 ng/mL, 95% CI - 0.77 to - 0.44), hirsutism score (- 0.33, 95% CI - 0.65 to -
0.02) and significantly increase nitric oxide levels (2.79 µmol/L, 95% CI 0.79-4.79). No significant
effect was found on HDL-c, glycemic indices, hormonal profile, anthropometric measurements, and
other biomarkers of inflammation or oxidative stress. This meta-analysis highlights the potential
anti-hyperlipidemic, anti-oxidant, and anti-inflammatory properties of vitamin E supplementation
alone or in combination with omega-3 or magnesium on PCOS patients.
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Abstract

Background: Respiratory tract infections are a primary cause of illness and mortality over the
world.

Objective: This study was aimed to investigate the effectiveness of vitamin C supplementation in
preventing and treating respiratory tract infections.

Methods: We used the Cochrane, PubMed, and MEDLINE Ovid databases to conduct our search.
The inclusion criteria were placebo-controlled trials. Random effects meta-analyses were
performed to measure the pooled effects of vitamin C supplementation on the incidence, severity,
and duration of respiratory illness.

Results: We found ten studies that met our inclusion criteria out of a total of 2758. The pooled risk
ratio (RR) of developing respiratory illness when taking vitamin C regularly across the study period
was 0.94 (with a 95% confidence interval of 0.87 to 1.01) which found that supplementing with
vitamin C lowers the occurrence of illness. This effect, however, was statistically insignificant (P=
0.09). This study showed that vitamin C supplementation had no consistent effect on the severity
of respiratory illness (SMD 0.14, 95% CI -0.02 to 0.30: I2 = 22%, P=0.09). However, our study
revealed that vitamin C group had a considerably shorter duration of respiratory infection (SMD
-0.36, 95% CI -0.62 to -0.09, P = 0.01).

Conclusion: Benefits of normal vitamin C supplementation for reducing the duration of respiratory
tract illness were supported by our meta-analysis findings. Since few trials have examined the
effects of therapeutic supplementation, further research is needed in this area.

Keywords: Ascorbic acid; efficacy; immunity; incidence; respiratory illness; severity.
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Abstract

Randomised controlled trials (RCT) testing the effects of antioxidant supplements on endothelial
function (EF) have reported conflicting results. We aimed to investigate the effects of
supplementation with antioxidant vitamins C and E on EF and to explore factors that may provide
explanations for the inconsistent results. We searched four databases (MEDLINE, Embase,
Cochrane Library and Scopus) from inception until May 2014 for RCT involving adult participants
aged ≥18 years who were supplemented with vitamins C and E alone or in combination for more
than 2 weeks and reporting changes in EF measured using flow mediated dilation or forearm blood
flow. Data were pooled as standardised mean difference (SMD) and analysed using a random-
effects model. Significant improvements in EF were observed in trials supplementing with vitamin C
alone (500-2000 mg/d) (SMD: 0·25, 95% CI 0·02, 0·49, P=0·043) and vitamin E alone (300-1800
IU/d; 1 IU vitamin E=0·67 mg natural vitamin E) (SMD: 0·48, 95% CI 0·23, 0·72, P=0·0001), whereas
co-administration of both vitamins was ineffective (vitamin C: 500-2000 mg/d; vitamin E: 400-1200
IU/d) (SMD: 0·12, 95% CI-0·18, 0·42, P=0·428). The effect of vitamin C supplementation on EF
increased significantly with age (β 0·023, 95% CI 0·001, 0·05, P=0·042). There was a significant
negative correlation between baseline plasma vitamin E concentration and the effect of vitamin E
supplementation on EF (β-0·03, 95% CI-0·06, -0·001, P=0·029). Supplementation with either
vitamin C or vitamin E alone improves EF. However, subgroup analysis emphasises the importance
of careful characterisation and selection of a population group which may benefit from such
supplementation.
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Abstract

Background and aims: Previous randomized clinical trials (RCTs) of the effects of vitamin D3
supplementation (VD3S) on blood pressure have generated inconsistent results. We evaluated the
effect of VD3S on systolic blood pressure (SBP) and diastolic blood pressure (DBP) in a meta-
analysis.

Data synthesis: Literature searches of PubMed, Scopus, Ovid, and Google scholar for publications
in English were conducted up to April 2015. RCTs that assessed the effect of VD3S on SBP and
DBP were selected.

Conclusions: A total of 30 RCTs with 41 arms including 4744 participants were included. The mean
duration of the studies was 5.6 ± 4.0 months, and doses of VD3S varied between 200 and 12,000
IU/day. VD3S had no effect on SBP (-0.68 mmHg, 95%CI: -2.19 to 0.84), and DBP (-0.57 mmHg,
95%CI: -1.36 to 0.22). Subgroup analysis revealed that daily vitamin D3 therapy at a dose of >800
IU/day for <6 months in subjects ≥50 years old reduced both SBP and DBP (p < 0.001). In addition,
VD3S showed hypotensive effects in healthy subjects and hypertensive patients, but a
hypertensive effect in overweight and obese subjects. However, after excluding overweight and
obese subjects, VD3S significantly reduced SBP and DBP. VD3S in combination with calcium
supplementation significantly elevated SBP (3.64 mmHg, 95%CI: 3.15-4.13) and DBP (1.71 mmHg,
95%CI: 1.25-2.18). No evidence of publication bias was found. The effects of VD3S on blood
pressure depend on dose of supplementation, treatment regimens, trial duration, and population
subgroup. Supplementation may be beneficial at daily doses >800 IU/day for <6 months in subjects
≥50 years old.

Keywords: Blood pressure; Cholecalciferol; Hypertension; Meta-analysis; Vitamin D3
supplementation.
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Abstract

The previous meta-analysis of clinical trials revealed a beneficial effect of vitamin E
supplementation on serum C-reactive protein (CRP) concentrations; however, it is unknown
whether this vitamin has the same influence on other inflammatory biomarkers. Also, several
clinical trials have been published since the release of earlier meta-analysis. Therefore, we aimed to
conduct a comprehensive meta-analysis to summarize current evidence on the effects of vitamin E
supplementation on inflammatory biomarkers in adults. We searched the online databases using
relevant keywords up to November 2019. Randomized clinical trials (RCTs) investigating the effect
of vitamin E, compared with the placebo, on serum concentrations of inflammatory cytokines were
included. Overall, we included 33 trials with a total sample size of 2102 individuals, aged from 20 to
70 years. Based on 36 effect sizes from 26 RCTs on serum concentrations of CRP, we found a
significant reduction following supplementation with vitamin E (- 0.52, 95% CI - 0.80, - 0.23 mg/L,
P < 0.001). Although the overall effect of vitamin E supplementation on serum concentrations of
interleukin-6 (IL-6) was not significant, a significant reduction in this cytokine was seen in studies
that used α-tocopherol and those trials that included patients with disorders related to insulin
resistance. Moreover, we found a significant reducing effect of vitamin E supplementation on tumor
necrosis factor-α (TNF-α) concentrations at high dosages of vitamin E; such that based on dose-
response analysis, serum TNF-α concentrations were reduced significantly at the dosages of ≥ 700
mg/day vitamin E (P  = 0.001). Considering different chemical forms of vitamin E, α-
tocopherol, unlike other forms, had a reducing effect on serum levels of CRP and IL-6. In
conclusion, our findings revealed a beneficial effect of vitamin E supplementation, particularly in
the form of α-tocopherol, on subclinical inflammation in adults. Future high-quality RCTs should be
conducted to translate this anti-inflammatory effect of vitamin E to the clinical setting.
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Abstract

Although emerging evidence suggests that vitamin E may contribute to blood pressure
improvement, the effects of vitamin E on systolic blood pressure (SBP), diastolic blood pressure
(DBP), and mean arterial pressure (MAP) are still controversial. The aim was to evaluate the
influence of vitamin E on SBP, DBP, and MAP through meta-analysis. We identified all studies that
assessed the effect of vitamin E supplementation on SBP, DBP, and MAP from PubMed/Medline,
SCOPUS, and Google scholar up to March 2018. Weighted mean differences (WMD) and 95%
confidence interval (CI) were expressed as effect size. Pre-specified subgroup analysis was
conducted to evaluate potential sources of heterogeneity. Meta-regression analyses were
performed to investigate association between blood pressure-lowering effects of vitamin E and
duration of follow-up and dose of treatment. Eighteen trials, comprising 839 participants met the
eligibility criteria. Results of this study showed that compared to placebo, SBP decreased
significantly in vitamin E group (WMD = -3.4 mmHg, 95% CI = -6.7 to -0.11, P < 0.001), with a high
heterogeneity across the studies (I  = 94.0%, P < 0.001). Overall, there were no significant effects
on DBP and MAP. This meta-analysis suggested that vitamin E supplements decreased only SBP
and had no favorable effect on DBP and MAP.
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Abstract

Vitamin E plays an important role in attenuating muscle damage caused by oxidative stress and
inflammation. Despites of beneficial effects from antioxidant supplementation, effects of
antioxidants on exercise-induced muscle damage are still unclear. The aim of this meta-analysis
was to investigate the effects of dietary vitamin E supplementation on exercise-induced muscle
damage, oxidative stress, and inflammation in randomized controlled trials (RCTs). The literature
search was conducted through PubMed, Medline, Science Direct, Scopus, SPORTDiscuss, EBSCO,
Google Scholar database up to February 2022. A total of 44 RCTs were selected, quality was
assessed according to the Cochrane collaboration risk of bias tool (CCRBT), and they were
analyzed by Revman 5.3. Dietary vitamin E supplementation had a protective effect on muscle
damage represented by creatine kinase (CK; SMD -1.00, 95% CI: -1.95, -0.06) and lactate
dehydrogenase (SMD -1.80, 95% CI: -3.21, -0.39). Muscle damage was more reduced when CK
was measured immediately after exercise (SMD -1.89, 95% CI: -3.39, -0.39) and subjects were
athletes (SMD -5.15, 95% CI: -9.92, -0.39). Especially vitamin E supplementation lower than 500 IU
had more beneficial effects on exercise-induced muscle damage as measured by CK (SMD -1.94,
95% CI: -2.99, -0.89). In conclusion, dietary vitamin E supplementation lower than 500 IU could
prevent exercise-induced muscle damage and had greater impact on athletes.

Keywords: exercise; inflammation; muscle damage; oxidative stress; vitamin E.
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Abstract

Recently, obesity has become a common worldwide concern. Leptin, as an adipocytokine, plays a
major role in the etiology of obesity. Prior studies have demonstrated that zinc potentially affects
serum leptin levels. However, clinical trials carried out in this regard are not consistent. Therefore,
current meta-analysis was conducted to ascertain the actual effect of zinc supplementation on
serum leptin levels in adults. Databases of PubMed, SCOPUS, and Google Scholar were
methodically searched to identify relevant articles up to April 2018. Clinical trials that examined the
effect of zinc supplementation on serum leptin concentrations as outcome variables in human
adults were included. The mean difference (SD) of leptin changes in the intervention and placebo
groups were used to calculate the overall effect size. Totally, 663 articles were identified, of which
6 studies were eligible randomized controlled trials (RCTs) with 7 treatment arms. The analysis
suggested that zinc supplementation exerts no significant effect on overall serum leptin (WMD:
0.74 ng/ml; 95% CI: -1.39 to 2.87, p=0.49). Nevertheless, sex and duration of intervention seemed
to impact the extent of zinc's influence. In trials with female subjects, zinc consumption led to a
significant decrease in serum leptin level (WMD: -1.93 ng/ml; 95% CI: -3.72 to -0.14, p=0.03) as
well as trials that lasted for more than 6 weeks (WMD: -1.71 ng/ml; 95% CI: -3.07 to -0.35, p=0.01),
in comparison to the control group. Zinc supplementation did not significantly improve leptin
concentrations, but it may result in a decreased circulating leptin level in studies with a duration of
more than 6 weeks especially among females.
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Abstract

Purpose: Despite previous investigations on the effects of zinc supplementation on blood
pressure, inconsistent findings are available in this regard. Therefore, we conducted a systematic
review and meta-analysis of randomized clinical trials on the effects of zinc supplementation on
blood pressure (BP) in adults.

Methods: Relevant studies published up to September 2019 were searched through
PubMed/Medline, Scopus, ISI Web of Science, and Google Scholar using suitable keywords. All
randomized clinical trials (RCTs) that examined the effect of oral zinc supplementation on systolic
blood pressure (SBP) or diastolic blood pressure (DBP) in adults were included.

Results: Overall, nine trials were included in our study. Zinc supplementation significantly reduced
SBP compared to the control [weighted mean differences (WMD) - 1.49 mmHg; 95% CI - 2.85 to -
0.13; P = 0.03]. However, zinc supplementation had no significant effects on DBP (WMD - 0.88
mmHg; 95% CI - 2.04 to 0.29; P = 0.14). Nonlinear analysis failed to indicate a significant influence
of supplementation dosage or duration on both SBP and DBP. Sensitivity analysis showed that no
individual study had a significant impact on our final results. In addition, we found no evidence for
the presence of small-study effects among studies for both SBP and DBP.

Conclusion: We found a significant reduction in SBP following zinc supplementation. However, zinc
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Abstract

Zinc is known for anti-inflammatory and antioxidant roles. In this meta-analysis, we aim to evaluate
the impact of zinc supplementation on inflammatory markers, acute-phase reactants, and serum
zinc level during inflammatory and infectious diseases. PubMed, Scopus, and Web of Science
databases were screened systematically with the terms "zinc supplementation" AND "CRP" OR "IL-
1β" OR "IL-2" OR "IL-6" OR "IL-10" OR "IL-12" OR "TNF-α" OR "TGF-β" OR "IFN-γ" OR "WBC
(clinical trial)" OR "macrophage (clinical trial)" OR "lymphocyte (clinical trial)" OR "neutrophil
(clinical trial)" OR "virus (clinical trial)" OR "antiviral (clinical trial)" for all databases. A total of 2,258
publications were screened, and 73 articles had suitable data for the meta-analysis. Serum zinc
level was significantly higher in supplementation group compared with controls [P = 0.0006, mean
difference: 11.35 (4.84, 17.87)] (n = 37). Zinc supplementation downregulates acute-phase
reactants, especially serum C-reactive protein (CRP) in adults [P < 0.00001, mean difference: -0.75
(-0.98, -0.52)] (n = 22) and pregnant women [FEM P < 0.00001, mean difference: -1.77 (-2.53,
-1.00)] (n = 3) but not in children [REM P = 0.10, mean difference: -0.85 (-1.86, 0.17)] (n = 3). In
subgroups analysis of chronic inflammatory diseases, serum CRP [REM P < 0.00001, mean
difference: -0.57 (-0.76, -0.38)] were significantly lower in zinc-supplemented patients compared
with no intervention group. Zinc supplementation (mg/day) correlated with serum interferon-
gamma (IFN-γ) level (P = 0.018, r = 1,000). In the nonsupplemented group, serum zinc correlated
with serum interleukin-6 (IL-6) level (P = 0.041, r = -0.829) and serum tumor necrosis factor alpha
(TNF-α) level (P = 0.063, r = 0.730). Zinc intake correlated with serum zinc (P = 0.0428, r = 0.5115)
and TNF-α (P = 0.0043, r = -0.9461). This meta-analysis shows that zinc supplementation
improves CRP levels in adults and pregnant women. It might have modulatory effects on cytokine
secretions and blood cells in inflammatory and infectious diseases. For the first time, we
investigated the effects of zinc supplementation on inflammatory cytokine.

Keywords: C-reactive protein (CRP); cytokine; infection; inflammation; zinc.
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Abstract

Background: Oxidative stress plays an important role in the occurrence of chronic diseases. Zinc
supplementation is also known to be an antioxidant agent. While, there is no review on the effects
of zinc supplementation on oxidative stress, this study aimed to systematically summarize
randomized clinical trials (RCTs) which have evaluated the impacts of zinc supplementation on
oxidative stress biomarkers.

Methods: Systematic searches were performed using the PubMed/Medline, Scopus, and Google
Scholar databases, up to April 2020. All RCTs assessed the effect of oral zinc supplementation on
serum malondialdehyde (MDA), total antioxidant capacity (TAC), glutathione (GSH), and nitric oxide
(NO) levels, were included. For each variable, mean differences (MD) and standard deviations
(SDs) were combined using the random-effects model, and the fractional polynomial model was
used to implement the dose-response analysis.

Results: Ten RCTs were included. The pooled analysis of data showed that zinc supplementation
significantly reduced MDA levels (MD: -0.42 µmol/L; 95 % CI: -0.71 to -0.13), increased serum TAC
(MD: 225.96 mmol/L; 95 % CI: 68.42-383.5) and GSH levels (MD: 49.99 µmol/L; 95 % CI: 2.25 t
97.73), compared with the placebo group. In contrast, no significant changes were seen in NO
levels following zinc supplementation (MD: -1.66 µmol/L; 95 % CI: -5.89 to 2.57). Dose-response
analysis showed a significant non-linear relationship between zinc supplementation dosage and
serum levels of MDA (p < 0.01), but not other biomarkers.

Conclusions: The current study showed that zinc supplementation would significantly decrease
MDA and increase TAC and GSH, but not NO levels. Thus, it encourages the use of zinc
supplementation in oxidative stress-related diseases.

Keywords: Antioxidants; Malondialdehyde; Oxidative stress; Reactive oxygen species; Zinc.
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Abstract

The aim of this study was to determine the effect of zinc supplementation on anthropometric
measures. In this systematic review and dose-response meta-analysis, we searched PubMed,
Scopus, ISI Web of Science, and the Cochrane Library from database inception to August 2018 for
relevant randomized controlled trials. Mean differences and SDs for each outcome were pooled
using a random-effects model. Furthermore, a dose-response analysis for zinc dosage was
performed using a fractional polynomial model. Quality of evidence was evaluated using the
Grading of Recommendations Assessment, Development and Evaluation (GRADE) methodology.
Twenty-seven trials (n = 1438 participants) were included in the meta-analysis. There were no
significant changes in anthropometric measures after zinc supplementation in the overall analysis.
However, subgroup analyses revealed that zinc supplementation increased body weight in
individuals undergoing hemodialysis (HD) [3 trials, n = 154 participants; weighted mean difference
(WMD) = 1.02 kg; 95% CI: 0.38, 1.65 kg; P = 0.002; I2 = 11.4%] and decreased body weight in
subjects who are overweight/obese but otherwise healthy (5 trials, n = 245 participants; WMD =
-0.55 kg; 95% CI: -1.06, -0.04 kg; P = 0.03; I2 = 31.5%). Dose-response analyses revealed a
significant nonlinear effect of supplementation dosage on BMI (P = 0.001). Our data suggest that
zinc supplementation increases body weight in patients undergoing HD and decreases body weight
in individuals who are overweight/obese but otherwise healthy, although after normalization for
study duration, the association observed in subjects who are overweight/obese disappeared.
Although more high-quality studies are needed to reach a definitive conclusion, our study supports
the view that zinc may be associated with body weight.
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Abstract

Purpose: This systematic review and meta-analysis aimed to investigate the effect of zinc
supplementation on immune factors in randomized controlled trials.

Methods: A comprehensive search was done in PubMed, Scopus, Web of Science, Embase, and
Cochrane databases up to December 2020. We used standard and weighted mean differences and
95% confidence intervals for net changes in selected parameters of immune responses. Subgroup
analysis was used to find heterogeneity.

Result: Overall, 35 RCTs comprising 1995 participants were eligible for this meta-analysis. There
was a significant reduction of circulating CRP (WMD: -32.4; 95% CI: -44.45 to -19.62, p < 0.001),
hs-CRP (WMD: -0.95; 95% CI: -1.01 to -0.89, p < 0.001), Neutrophil levels (SMD: -0.46; 95% CI:
-0.90 to -0.01, p = 0.043), following zinc supplementation. CD4 level also increased significantly,
(WMD: 1.79; 95% CI: 0.57 to 3, p = 0.004). Zinc supplementation had no significant effect on WBC
(SMD: -0.66; 95% CI: -1.67 to 0.36, p = 0.204), lymphocyte (WMD: 1.86; 95% CI: -0.86 to 4.58, p =
0.181), monocyte levels (SMD: -0.16; 95% CI: -0.07 to 0.39, p = 0.167), CD3 (SMD: 0.37; 95% CI:
-0.49 to 1.22, p = 0.399).

Conclusion: Zinc supplementation decreased the CRP, hs-CRP and TNF-α, IL-6, neutrophil and
increased CD3 and CD4 level significantly.
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