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ABSTRACT
Background
Selenium is a key component of a number of selenoproteins which protect against oxidative stress and have the potential to prevent
chronic diseases including cardiovascular disease (CVD). However, observational studies have shown inconsistent associations between
selenium intake and CVD risk; in addition, there is concern around a possible increased risk of type 2 diabetes with high selenium
exposure.
Objectives
To determine the effectiveness of selenium only supplementation for the primary prevention of CVD and examine the potential adverse
effect of type 2 diabetes.
Search methods
The following electronic databases were searched: the Cochrane Central Register of Controlled Trials (CENTRAL) (Issue 10 of 12,
October 2012) on The Cochrane Library; MEDLINE (Ovid) (1946 to week 2 October 2012); EMBASE Classic + EMBASE (Ovid)
(1947 to 2012 Week 42); CINAHL (EBSCO) (to 24 October 2012); ISI Web of Science (1970 to 24 October 2012); PsycINFO
(Ovid) (1806 to week 3 October 2012); Database of Abstracts of Reviews of Effects (DARE), Health Technology Assessment Database
and Health Economics Evaluations Database (Issue 4 of 4, October 2012) on The Cochrane Library. Trial registers and reference lists
of reviews and articles were searched and experts in the field were approached. No language restrictions were applied.
Selection criteria
Randomised controlled trials on the effects of selenium only supplementation on major CVD end-points, mortality, changes in CVD
risk factors, and type 2 diabetes were included both in adults of all ages from the general population and in those at high risk of CVD.
Trials were only considered where the comparison group was placebo or no intervention. Only studies with at least three months followup were included in the meta-analyses, shorter term studies were dealt with descriptively.
Data collection and analysis
Two review authors independently assessed trial quality and extracted data. Study authors were contacted for additional information.
Selenium supplementation for the primary prevention of cardiovascular disease (Review)
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Main results
Twelve trials (seven with duration of at least three months) met the inclusion criteria, with 19,715 participants randomised. The two
largest trials that were conducted in the USA (SELECT and NPC) reported clinical events. There were no statistically significant effects
of selenium supplementation on all cause mortality (RR 0.97, 95% CI 0.88 to 1.08), CVD mortality (RR 0.97, 95% CI 0.79 to 1.2),
non-fatal CVD events (RR 0.96, 95% CI 0.89 to 1.04) or all CVD events (fatal and non-fatal) (RR 1.03, 95% CI 0.95 to 1.11). There
was a small increased risk of type 2 diabetes with selenium supplementation but this did not reach statistical significance (RR 1.06,
95% CI 0.97 to 1.15). Other adverse effects that increased with selenium supplementation, as reported in the SELECT trial, included
alopecia (RR 1.28, 95% CI 1.01 to 1.62) and dermatitis grade 1 to 2 (RR 1.17, 95% CI 1.0 to 1.35). Selenium supplementation
reduced total cholesterol but this did not reach statistical significance (WMD - 0.11 mmol/L, 95% CI - 0.3 to 0.07). Mean high density
lipoprotein (HDL) levels were unchanged. There was a statistically significant reduction in non-HDL cholesterol (WMD - 0.2 mmol/
L, 95% CI - 0.41 to 0.00) in one trial of varying selenium dosage. None of the longer term trials examined effects on blood pressure.
Overall, the included studies were regarded as at low risk of bias.
Authors’ conclusions
The limited trial evidence that is available to date does not support the use of selenium supplements in the primary prevention of CVD.

PLAIN LANGUAGE SUMMARY
Selenium supplements for the prevention of cardiovascular disease
Use of selenium enriched foods, supplements and fertilizers has increased in recent years in many countries because of the perception
that selenium may reduce the risk of cardiovascular disease and other chronic conditions. Therefore, it is important to understand the
effects of a nutrient that is frequently supplemented on common conditions such as cardiovascular disease or diabetes. This review
assessed the effects of providing selenium supplements to healthy adults in order to prevent the occurrence of cardiovascular disease.
Whether selenium supplements would reduce the risk factors associated with heart disease was also examined. We found 12 trials in
which 19,715 healthy adults were randomly assigned to receive selenium supplements or placebo. The vast majority of participants
involved in these trials were male individuals from the US, where people are already well nourished and take large amounts of selenium
from natural foods. Overall, the included studies were regarded as at low risk of bias. In our review, providing selenium supplements to
healthy adults did not prevent the occurrence of major cardiovascular disease. The increased risk of developing type 2 diabetes when
taking selenium supplements, as suggested in some previous studies, could not definitely be ruled out in our review. In summary, this
review of the available evidence to date suggests that taking selenium supplements is neither beneficial nor harmful for cardiovascular
disease, but it is probably unnecessary for those who are already well nourished and who take large amounts of selenium from natural
foods.

BACKGROUND

Description of the condition
Cardiovascular disease (CVD) is still the number one cause of
death and disability worldwide (WHO 2011). In 2008 it accounted for 30% of total global deaths, with 6.2 million deaths
the consequence of stroke and 7.2 million due to coronary heart
disease (CHD) (WHO 2011). The burden of disease will increase
with an aging population and increasing levels of obesity and
sedentary lifestyles. Prevention of CVD by targeting modifiable

factors remains a key public health priority. Diet plays a major role
in the aetiology of many chronic diseases, including CVD, thereby
contributing to a significant geographical variability in morbidity and mortality rates across different countries and populations
worldwide (WHO 2003).

Description of the intervention
Selenium is a trace element that is essential to humans, and is
currently the focus of major scientific debate and investigation
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(Rayman 2009; Stranges 2010a). A recent Cochrane systematic
review (Dennert 2011) examining the effect of selenium in the
prevention of cancer found from observational studies that people with higher selenium levels or intake had a lower frequency
of certain cancers (such as bladder or prostate cancer) but results
from trials of selenium supplementation were inconsistent. For
CVD, a number of observational studies have examined the association between selenium status and risk of CHD and other CVD
end-points across different populations (Bleys 2008; Bleys 2009;
Flores-Mateo 2006; Salonen 1982; Virtamo 1985; Wei 2004). Although some of the early studies suggest possible inverse associations, especially in populations with relatively low dietary selenium intakes (Flores-Mateo 2006; Salonen 1982; Virtamo 1985;
Wei 2004), more recent observational evidence is suggestive of a
possible U-shaped association between selenium status and CVD
risk, at least in selenium-replete populations such as in the United
States (US) (Bleys 2008; Bleys 2009).
Results from randomised controlled trials of selenium supplementation do not, however, provide conclusive evidence to support
a role for selenium in CVD disease prevention (Brown 2001;
Flores-Mateo 2006; Hercberg 2004; Korpela 1989; Kuklinski
1994; Stranges 2006; You 2001). In a post hoc analysis from the
Nutritional Prevention of Cancer (NPC) trial in the US (Stranges
2006), selenium supplementation alone (200 µg/day as high-selenium yeast) was not significantly associated with any of the CVD
end-points after 7.6 years of follow-up. Other randomised controlled trials that have examined the effect of selenium in combination with other vitamins or minerals on CVD end-points have
also yielded inconclusive findings (Brown 2001; Hercberg 2004;
Korpela 1989; Kuklinski 1994; You 2001).
The intervention to be examined in the current review is selenium supplementation as a single ingredient. Selenium is a key
component of a number of selenoproteins involved in essential enzymatic functions such as redox homeostasis, thyroid hormone metabolism, immunity and reproduction (Burk 2002; Papp
2007). There is a longstanding recognition that selenium deficiency, as originally observed in North-eastern provinces of China
in the 1970s, is associated with the occurrence of diseases such as
cardiomyopathy (Keshan disease) and athropathy (Kashim-Beck
disease), with potential reversal of these conditions with selenium supplementation (Keshan Disease Research Group; Rayman
2000). In addition, because of the potential of these selenoproteins to protect against oxidative stress, significant expectations
have been raised for a role for selenium in the prevention of several
chronic diseases commonly associated with oxidative stress including cancer, CVD and type 2 diabetes (Combs 1998; Neve 1996;
Rayman 2000).
However, there is some evidence of potential adverse effects of selenium supplementation. Recent findings from observational studies and randomised controlled trials have raised concerns that high
selenium exposure may lead to adverse cardio-metabolic effects,
at least in selenium-replete populations, such as an increased risk

of diabetes, hypertension and hyperlipidemia (Laclaustra 2009a;
Stranges 2007; Stranges 2010b). For example, in a post hoc analysis of the NPC trial in the Eastern US (Stranges 2007), supplementation with selenium alone (200 µg/day as high-selenium
yeast) increased the risk of type 2 diabetes compared to placebo,
particularly in men and in participants with high baseline plasma
selenium (hazard ratio of 2.70 in the highest tertile of plasma selenium, that is > 121.6 ng/ml). In addition, the recent Cochrane
review examining the effect of selenium for the prevention of cancer also highlighted the potential adverse effects of selenium supplementation notably gastrointestinal upset, alopecia and an increased risk of type 2 diabetes (Dennert 2011).

How the intervention might work
In theory, potential CVD benefits of selenium supplements are
supported by the ability of selenoproteins such as glutathione peroxidase (GPx) and selenoprotein S to combat the oxidative modification of lipids, inhibit platelet aggregation and reduce inflammation (Blankenberg 2003; Brigelius-Flohe 2003; Curran 2005;
Gao 2006; Neve 1996; Salonen 1988; Sattler 1994; Vunta 2007).
However, selenium has a narrow therapeutic window and there
is considerable individual variability in terms of metabolic sensitivity and optimal selenium intake (Whanger 1996). Part of the
inconsistencies in the effect of selenium supplements on cardiometabolic outcomes in different studies might be explained by the
variability of selenium status and selenium intake across countries
and population subgroups (Rayman 2009; Stranges 2010a). In
this view, the association between selenium and cardio-metabolic
outcomes is likely to be U-shaped, with potential harm occurring
at selenium levels both below and above the physiological range
for optimal activity of selenoproteins. For example, recent findings
from the UK PRECISE Pilot trial among 501 elderly volunteers
with a relatively low selenium status showed that supplementation
with selenium alone at 100 and 200 µg/day significantly decreased
total and non-HDL cholesterol concentrations, and that the ratio
of total-to-HDL cholesterol decreased progressively with increasing selenium doses (Rayman 2011).

Why it is important to do this review
Selenium deficiency, as observed in North-eastern provinces of
China in the 1970s, is associated with the occurrence of diseases such as cardiomyopathy (Keshan disease) and athropathy
(Kashim-Beck disease), with potential reversal of these conditions with selenium supplementation (Keshan Disease Research
Group; Rayman 2000). On the other hand, there is some suggestive evidence of potential adverse effects of selenium supplementation, such as an increased diabetes risk, in populations with highselenium status. The association between selenium and cardiometabolic outcomes is likely to be U-shaped, with potential harms
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occurring at selenium levels both below and above the physiological range for optimal activity of selenoproteins (Stranges 2010a).
Use of selenium enriched foods, supplements and fertilizers has
increased markedly in recent years in the US and other Western countries (Broadley 2006; Millen 2004; Rayman 1997) because of the perception that the anti-oxidant properties of selenium could potentially reduce the risk of cancer, CVD and other
chronic diseases. Given the recent findings on potential adverse effects of high selenium exposure (Laclaustra 2009a; Stranges 2007;
Stranges 2010b), from a public health perspective the relationship
between selenium status and CVD health should be clarified in order to help guide consumers in their choices of nutritional supplements and enriched food products. There has been no published
systematic review on the effect of selenium only supplements on
the primary prevention of CVD.

OBJECTIVES
1. To determine the effectiveness of selenium only supplementation to prevent cardiovascular disease (CVD) events.
2. To determine the effects of selenium only supplementation on
cardiovascular risk factors (blood pressure, lipid levels) and adverse
effects including type 2 diabetes.

Types of interventions
The intervention was selenium only supplementation, as a single ingredient. Multivitamin and mineral preparations including
selenium were excluded as it would be impossible to disentangle
selenium-specific effects from those derived from other micronutrients. Baseline selenium status is likely to influence the effect of
selenium supplementation on cardiovascular outcomes (Rayman
2009; Rayman 2012; Stranges 2010a), so results were analysed by
baseline selenium status and country, where possible, as well as by
selenium dosage and duration of the intervention.
Trials were only considered for inclusion where the comparison
group was placebo or no intervention. We focused on follow-up
periods of six months or more as these are most relevant for public
health interventions, but length of follow-up was not an exclusion
criteria. Only studies with at least three months follow-up were
included in the meta-analyses. Very short term studies (less than
three months follow-up) were dealt with descriptively.
Types of outcome measures

Primary outcomes

Major CVD end-points: CVD, non-fatal myocardial infarction
(MI), non-fatal stroke, and revascularisation procedures (CABG
or PTCA).
Secondary outcomes

METHODS

Criteria for considering studies for this review

Types of studies

• All cause mortality
• CHD composite end-point: fatal CHD, non-fatal MI, or
CABG or PTCA
• Stroke composite end-point: fatal and non-fatal stroke
• Peripheral artery disease
• Type 2 diabetes*
• Changes in levels of blood pressure and blood lipids
* This outcome was used as a potential side effect of selenium.
Other adverse effects were noted and data were collected on costs
where available.

Randomised controlled trials (RCTs)

Search methods for identification of studies
Types of participants
Adults of all ages from the general population and those at high
risk of CVD were included. The review focused on the effects of selenium supplementation on the primary prevention of CVD, and
we have therefore excluded those people who have experienced a
previous myocardial infarction (MI), stroke, revascularisation procedure (coronary artery bypass grafting (CABG) or percutaneous
transluminal coronary angioplasty (PTCA)), those with angina or
angiographically defined coronary heart disease (CHD).

Electronic searches
The following electronic databases were searched:
• Cochrane Central Register of Controlled Trials
(CENTRAL) (Issue 10 of 12, October 2012) on The Cochrane
Library;
• MEDLINE (Ovid) (1946 to week 2 October 2012);
• EMBASE Classic + EMBASE (Ovid) (1947 to 2012 Week
42);
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• CINAHL (EBSCO) (to 24 October 2012);
• ISI Web of Science (1970 to 24 October 2012);
• PsycINFO (Ovid) (1806 to week 3 October 2012);
• Database of Abstracts of Reviews of Effects (DARE),
Health Technology Assessment Database and Health Economics
Evaluations Database (Issue 4 of 4, October 2012) on The
Cochrane Library.

details of outcome assessment, adverse effects, and methodological
quality (randomisation, blinding, attrition) were extracted from
each of the included studies. Disagreements about extracted data
were resolved by consensus.

Medical subject headings (MeSH) or equivalent and text word
terms were used. The Cochrane sensitive-maximising RCT filter
(Lefebvre 2011) was used for MEDLINE and adaptations of it
were used for EMBASE, Web of Science and PsycINFO.
There were no language restrictions.
Searches were tailored to individual databases (Appendix 1).

Risk of bias was assessed by examining the quality of the random
sequence generation and allocation concealment, the description
of drop-outs and withdrawals (including analysis by intention to
treat), blinding (participants, personnel and outcome assessment)
and selective outcome reporting (Higgins 2011). The risk of bias in
included studies was assessed independently by two review authors
(KR, LH).

Assessment of risk of bias in included studies

Searching other resources
In addition, reference lists of reviews and retrieved articles were
checked for additional studies.
We
searched
the
metaRegister
of controlled trials (mRCT) (www.controlled-trials.com/mrct),
Clinicaltrials.gov (www.clinicaltrials.gov) and the World Health
Organization (WHO) International Clinical Trials Registry Platform (ICTRP) (http://apps.who.int/trialsearch/) for ongoing trials (search date 5 November 2012).
Citation searches were performed on key articles. Google Scholar
was also used to search for further studies. Experts in the field
were contacted for unpublished and ongoing trials. Authors were
contacted, where necessary, for additional information.

Data collection and analysis

Selection of studies
From the searches, the title and abstract of each paper were reviewed by two review authors (KR, LH, NF or CD) and potentially relevant references retrieved. Following this initial screening,
the full text reports of potentially relevant studies were obtained,
and two review authors (KR, LH, NF or CD) independently selected studies to be included in the review using predetermined
inclusion criteria. In all cases disagreements about any study inclusions were resolved by consensus and a third review author (SS)
was consulted if disagreement persisted.

Measures of treatment effect
Data were processed in accordance with the Cochrane Handbook
for Systematic Reviews of Interventions (Higgins 2011). Dichotomous outcomes were expressed as relative risks (RR), and 95%
confidence intervals (CI) were calculated for each study. For continuous variables net changes were compared (that is intervention
group minus control group differences) and a weighted mean difference (WMD) and 95% CI were calculated for each study.

Assessment of heterogeneity
For each outcome tests of heterogeneity were carried out (using the
Chi² test of heterogeneity and I² statistic). In the situation of no
heterogeneity a fixed-effect model meta-analysis was performed. If
substantial heterogeneity was detected the review authors looked
for possible explanations for this (for example participants and intervention). If the heterogeneity could not be explained, the review
authors considered the following options: to provide a narrative
overview and not aggregate the studies at all, or use a randomeffects model with appropriate cautious interpretation.

Subgroup analysis and investigation of heterogeneity
If there were sufficient trials that met the inclusion criteria, it was
our intention to stratify results according to baseline selenium
status and country, and selenium dosage. There were not sufficient
trials for us to perform these analyses.

Data extraction and management

Sensitivity analysis

Data were extracted independently by two review authors (KR,
LH) using a proforma and chief investigators were contacted to
provide additional relevant information if necessary. Details of the
study design, participant characteristics, study setting, intervention (including dose and duration), and outcome data including

If there were sufficient trials that met the inclusion criteria, it was
our intention to perform sensitivity analyses excluding studies of
low methodological quality and to undertake funnel plots and
tests of asymmetry (Egger 1997) to assess possible publication bias.
There were not sufficient trials for us to perform these analyses.
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RESULTS

Description of studies
See: Characteristics of included studies; Characteristics of excluded
studies.
Results of the search

The searches generated 2225 hits, and 1656 after de-duplication.
Screening the titles and abstracts, we identified 65 papers for formal inclusion or exclusion. One further trial was identified following contact with experts. Of these, 12 RCTs (14 papers) met the
inclusion criteria; seven RCTs had a duration of three months or
more and contributed to the meta-analyses. Five short term trials
of selenium supplementation (less than three months) were dealt
with descriptively. We did not identify any ongoing trials. The
study flow diagram is presented in Figure 1.
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Figure 1. Study flow diagram.
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Included studies
Details of the methods, participants, intervention, comparison
group and outcome measures for each of the studies included in
the review are shown in the Characteristics of included studies
table. Twelve trials were included, with 19,715 participants randomised. Six trials recruited only male participants (17,843 randomised). Four trials (18,954 participants randomised) were conducted in the USA (Algotar 2010; Hawkes 2008; NCP; SELECT)
and included the two largest trials, the Selenium and Vitamin E
Cancer Prevention Trial (SELECT) with 17,448 participants randomised and the Nutritional Prevention of Cancer trial (NCP)
with 1312 participants randomised. The remaining studies were
conducted in Australia (Wu 2009), China (Yu 1990), Denmark
(Ravn-Haren 2008), Finland (Luoma 1984), Norway (Meltzer
1994; Meltzer 1997), Spain (Navas-Carretero 2011) and the UK
(UK PRECISE).
The duration of the intervention and follow-up periods varied
enormously from a very short one and two weeks (Luoma 1984;
Ravn-Haren 2008) to long term follow-up for the largest trials
SELECT (SELECT) and NCP (NCP). Similarly, the dose of selenium supplementation that was used varied from 100 to 800
µg/day. Baseline selenium status varied by country, being lowest
in China and highest in the USA. The country of recruitment,
baseline plasma selenium level, dose of selenium supplementation
and duration of the intervention for each study are shown in Table
1.
Studies were also variable in the participants recruited. One study
was conducted in patients with prostate cancer, the Watchful Waiting Study (Algotar 2010). Two trials were conducted in participants at high risk of cancer, where CVD outcomes were secondary end-points (NCP; Yu 1990). Three trials were conducted
in healthy populations where the focus was cancer prevention
and CVD outcomes were secondary end-points (SELECT; UK
PRECISE; Wu 2009). Six small trials focused on vascular function and oxidative defence (Hawkes 2008; Luoma 1984; Meltzer
1994; Meltzer 1997; Navas-Carretero 2011; Ravn-Haren 2008)
with five of these being very short term (Luoma 1984; Meltzer
1994; Meltzer 1997; Navas-Carretero 2011; Ravn-Haren 2008).

Excluded studies
Details and reasons for exclusion for the studies that most closely
missed the inclusion criteria are presented in the Characteristics
of excluded studies table. Reasons for exclusion for the majority of
studies included the use of multivitamin preparations including
selenium rather than single selenium supplements, and no relevant
outcomes.

Risk of bias in included studies
Details are provided for each of the included studies in the risk of
bias tables in Characteristics of included studies.

Allocation
The methods of random sequence generation and allocation concealment were unclear in nine of the included studies. In the three
studies where they were clear, the methods used were judged to be
of low risk of bias (Hawkes 2008; NCP; UK PRECISE).

Blinding
Eleven of the 12 included studies stated that they were double blind
(participants and personnel were blind to treatment allocation, as
were outcome assessors) and were regarded at low risk of bias. In
the remaining trial this was unclear (Meltzer 1994).

Incomplete outcome data
Most studies reported losses to follow-up and these were judged
to have low risk of bias as the number of losses and reasons for loss
to follow-up were similar across treatment arms. In three of nine
studies this was judged unclear as losses to follow-up had not been
reported (Algotar 2010) or a total number had been recorded and
it was unclear from which treatment arm losses occurred (Hawkes
2008), or there was some differential loss due to adverse effects
associated with higher selenium doses (UK PRECISE).

Selective reporting
For most studies the risk of bias associated with selective reporting
was unclear, with the exception of two studies that clearly stated the
primary and secondary outcomes and reported the results for these
(Algotar 2010; Wu 2009). The largest trial focused on the effects
of selenium in preventing the onset of cancer, where cardiovascular
outcomes were secondary endpoints (SELECT). The two reports
of the NCP trial reported secondary analyses and examined the
outcomes of cardiovascular events and type 2 diabetes (NCP). A
further trial stated that the non-specified outcomes were informed
by the literature (UK PRECISE). It is unclear how these factors
may have influenced reporting bias.

Other potential sources of bias
In most cases there was insufficient information to judge the risk
of bias in other sources of bias not covered above, and all were
categorised as unclear.
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Effects of interventions

Clinical events

Major CVD end-points

The two largest trials had long term follow-up and reported clinical
events (NCP; SELECT). The analyses were dominated by the
SELECT trial, which carried over 80% of the weight. There were
no statistically significant effects of selenium supplementation on
CVD mortality (RR 0.97, 95% CI 0.79 to 1.2), non-fatal CVD
events (RR 0.96, 95% CI 0.89 to 1.04) or all CVD events (fatal
and non-fatal) (RR 1.03, 95% CI 0.95 to 1.11).

Non-fatal strokes

One study examined the effects of selenium supplementation on
non-fatal strokes (SELECT). There was a reduction in all nonfatal strokes (ischaemic and haemorrhagic) with the intervention
but this did not reach statistical significance (RR 0.79, 95% CI
0.58 to 1.07). Similarly, no statistically significant effects were seen
with selenium supplementation for ischaemic and haemorrhagic
strokes reported separately.

All cause mortality

The two largest studies also reported all cause mortality (NCP;
SELECT). There were no statistically significant effects of selenium supplementation on all cause mortality (RR 0.97, 95% CI
0.88 to 1.08).

Cardiovascular risk factors
Nine of 12 trials measured lipid levels, but only three trials (six trial
arms) contributed to the meta-analysis (Hawkes 2008; Wu 2009;
UK PRECISE). The five short term trials of less than three months
(Luoma 1984; Meltzer 1994; Meltzer 1997; Navas-Carretero
2011; Ravn-Haren 2008) were not included in the pooled analysis, and a further trial had follow-up data and did not include
change from baseline (Yu 1990). Results from these studies have
been dealt with in a narrative fashion.
From the pooled analysis, selenium supplementation reduced total
cholesterol but this did not reach statistical significance (WMD 0.11 mmol/L, 95% CI - 0.3 to 0.07). There was no effect of selenium supplementation on high density lipoprotein (HDL) levels (WMD 0.01 mmol/L, 95% CI - 0.006 to 0.08). Non-HDL
cholesterol was measured in one trial of varying doses of selenium
supplementation (UK PRECISE). Pooling these data showed a
statistically significant reduction in non-HDL cholesterol (WMD
- 0.2 mmol/L, 95% CI - 0.41 to 0.00). Similarly there was a reduction in low density lipoprotein (LDL) cholesterol in the one

trial where this was measured (Hawkes 2008) but this did not
reach statistical significance (WMD - 0.18 mmol/L, 95% CI 0.54 to 0.18). There was no effect of selenium supplementation on
triglycerides in the one trial that measured this outcome (Hawkes
2008).
Four short term studies showed no effect of short term supplementation on lipid levels (Luoma 1984; Meltzer 1994; NavasCarretero 2011; Ravn-Haren 2008). A further short term study
showed no change in total and LDL cholesterol or triglycerides
with selenium supplementation, but a 12% (P < 0.05) increase
in HDL cholesterol (Meltzer 1997). In the study in Chinese tin
miners where only follow-up data were available, there was no effect of selenium supplementation on total cholesterol levels (Yu
1990).
One short term study measured blood pressure and found no effect
of selenium supplementation (Navas-Carretero 2011). None of
the longer term (three months plus) studies examined the effects
of selenium supplementation on blood pressure levels.

Adverse effects
The effect of selenium supplementation on the risk of type 2 diabetes was measured in three trials (four trial arms, 18,790 participants randomised). There was a small increased risk of type
2 diabetes with selenium supplementation but this did not reach
statistical significance (RR 1.06, 95% CI 0.97 to 1.15). The results
were dominated by the SELECT trial, which carried 95% of the
weight. The UK PRECISE trial measured plasma adiponectin as
an independent risk factor of type 2 diabetes. After six months of
supplementation, they found no effect of selenium supplementation on adiponectin levels.
Other adverse effects of selenium supplementation were noted in
the included studies and are presented in Table 2. The SELECT
trial found a significantly increased risk of alopecia (RR 1.28, 95%
CI 1.01 to 1.62) and dermatitis grade 1 to 2 (RR 1.17, 95% CI
1.0 to 1.35) with selenium supplementation.

DISCUSSION
The aim of this review was to evaluate the effectiveness of selenium
supplementation, as a single ingredient, for the primary prevention
of CVD. We also examined the effects of selenium only supplementation on major CVD risk factors, including blood lipids and
blood pressure, as well as on potential adverse cardio-metabolic
effects such as type 2 diabetes, which has been previously indicated
by two individual trials (NCP; SELECT).

Summary of main results
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There were no statistically significant effects of selenium supplementation on major CVD clinical end-points, such as all cause
mortality and cardiovascular mortality, or on overall non-fatal cardiovascular disease including CHD and stroke. There was a suggestion of a potential reduction in all non-fatal strokes (ischaemic
and haemorrhagic) with the selenium supplementation in one trial
(SELECT), which however did not reach statistical significance.
With regard to CVD risk factors, current trial evidence suggests a
potential beneficial effect of selenium supplementation on blood
lipids, namely non-HDL cholesterol; for total and HDL cholesterol as well as for triglycerides the findings did not reach statistical
significance. Surprisingly, no trial has to date examined the effect
of selenium supplementation alone on blood pressure end-points.
Findings from the pooled analysis did not show a statistically significant increased risk of type 2 diabetes with single selenium supplements. These analyses were largely dominated by the SELECT
trial (SELECT), which only recruited male participants and did
not provide results by the baseline selenium status, unlike the NPC
findings (NCP). In subgroup analyses within the NPC trial, there
was a significant increased risk of type 2 diabetes only among participants with high baseline plasma selenium (hazard ratio of 2.70
in the highest tertile of plasma selenium, that is > 121.6 ng/ml).
However, results of this review also highlight major gaps in the
published literature. There is still a lack of definitive evidence on
the effects of selenium only supplementation on CVD clinical
events, lipid levels and type 2 diabetes, and for the primary prevention of CVD. More trial evidence is especially needed to clarify
potential benefits of selenium supplementation on blood lipids,
as shown by the PRECISE trial findings (UK PRECISE), as well
as potential adverse effects of selenium supplementation on development of type 2 diabetes, as suggested by secondary analyses of
the NPC trial (NCP).

Overall completeness and applicability of
evidence
Twelve trials (seven of at least three months duration and contributing to the meta-analyses) were included, with 19,715 participants randomised. However, only the two largest trials (NCP;
SELECT) contributed data to our primary outcomes, that is major CVD clinical end-points. Also, the vast majority of participants that were included were from these two trials, whereas the
other included studies comprised a much smaller number of participants and only examined the effect of selenium supplementation on CVD risk factors or its potential adverse effects on fasting
glucose levels.
Six trials recruited only male participants, including SELECT,
which provided the vast majority of data to this review. Therefore,
the applicability of these findings to the female population is uncertain given the suggested gender differences in the response of
selenoprotein biomarkers to selenium supplementation (Méplan
2007; Rayman 2012) as well as the well-established differences

in cardio-metabolic risk factor profiles between women and men
(Mosca 2011).
The large majority of individuals randomised (18,954 out of
19,715, over 96% of total participants) came from studies based
in the US, a selenium-replete population. Hence, the applicability and relevance of these findings to the effect of selenium supplements in populations with lower dietary selenium intakes and
suboptimal or deficient selenoprotein status are uncertain. Indeed,
current recommendations for dietary selenium intake (55 to 75
µg/day) are based on optimising the activity of selenoproteins,
namely glutathione peroxidises (GPx) (Rayman 2012), which require a plasma selenium concentration around 90 µg/L (Burk
2006; Duffield 1999; Xia 2005). However, the selenium dietary
intake and selenium concentration required for optimal selenoprotein P activity are likely to be higher (Hurst 2010; Xia 2010).
The vast majority of the US population (99%) have blood selenium concentration well above 95 µg/L based on data from the
National Health and Nutrition Examination Survey (NHANES),
2003 to 2004 (Laclaustra 2009b; Laclaustra 2010). It is therefore plausible that the average American participant randomised
in these selenium supplementation trials would have had replete
selenoprotein status, at least as far as GPx activities. Health benefits of additional selenium intake in the US population are questionable and adverse effects, such as an increase in diabetes risk, are
possible (Stranges 2010a). In fact, accumulating evidence seems
to point out that the association between selenium and cardiometabolic health is likely to be U-shaped, with potential harms
occurring at levels of selenium status both below and above the
physiological range for optimal activity of selenoproteins (Rayman
2012; Stranges 2010a).
Furthermore, the duration of selenium supplementation and follow-up periods varied largely across studies, from the very short
intervention of one and two weeks (Luoma 1984; Ravn-Haren
2008) to long term supplementation and follow-ups for the largest
trials, SELECT (Klein 2011; Lippman 2009) and NCP (Stranges
2006; Stranges 2007). Both short and long term health effects
of selenium supplements are plausible given the relatively quick
response of selenium biomarkers and selenoproteins to selenium
supplementation within the time range of 12 to 20 weeks (Burk
2006; Duffield 1999; Hurst 2010; Xia 2005; Xia 2010) as well as
the observed beneficial effect of a relatively short term (six months)
selenium supplementation on blood lipid profiles (UK PRECISE).
However, it is likely that any beneficial or detrimental effect of selenium supplements in terms of major chronic disease end-points,
such as mortality, CVD and type 2 diabetes, would represent the
outcome of a long term process linked to a sustained effect by the
interplay of selenium status with genetic and environmental factors (Rayman 2012; Stranges 2010a). Therefore, the public health
relevance of selenium supplementation trials with extremely short
term interventions or follow-up periods is highly questionable in
this context. However, this review was largely dominated by two
trials, SELECT and NPC, which also had the longest periods of
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intervention and follow-up (NCP; SELECT), hence their results
can be considered reliable in terms of potential health impact of
selenium supplementation.
In the included trials, the dose of selenium supplementation used
varied from 36 to 800 µg/day, the baseline selenium status varied
by country, being lowest in China and highest in the US, and the
chemical forms of selenium supplements used varied. The largest
trials used either selenomethionine (SELECT) or selenium yeast
(NPC; PRECISE), which are considered to be the most effective
forms of selenium supplementation. Indeed, selenomethionine,
the organic form of selenium, has been shown to have nearly twice
the bioavailability of selenium as compared to inorganic selenium
compounds (Burk 2006; Xia 2005). Again, the null results from
both SELECT and NPC with regard to CVD endpoints come
from selenium-replete populations, in which most selenoproteins
would already have been optimised at baseline. Therefore their
participants would have been unlikely to experience any additional
increase in selenoprotein activities as a result of selenium supplementation (Rayman 2012; Stranges 2010a).
Finally, studies were also variable in the nature of participants recruited. The NPC trial was conducted among participants with
a confirmed history of non-melanoma skin cancer (NCP); the
Watchful Waiting Study was based on prostate cancer patients
(Algotar 2010); and one trial recruited participants at high risk of
cancer (Yu 1990). Other trials were conducted in healthy populations with a focus on cancer prevention, or were pilot studies to
assess the feasibility of larger trials (SELECT; UK PRECISE; Wu
2009). In all these included trials, CVD clinical outcomes or risk
factors were secondary end-points. Six small trials focused on vascular function and oxidative defence (Hawkes 2008; Luoma 1984;
Meltzer 1994; Meltzer 1997; Navas-Carretero 2011; Ravn-Haren
2008) with five of these being very short term (Luoma 1984;
Meltzer 1994; Meltzer 1997; Navas-Carretero 2011; Ravn-Haren
2008). Therefore, the overall applicability and relevance of these
findings to the effectiveness of selenium supplements for CVD primary prevention in the general population or in high risk individuals for CVD is questionable, given that no trial has been specifically designed to examine the effect of selenium supplements on
major CVD outcomes as the primary end-points.

Quality of the evidence
The two largest trials contributing to this review, SELECT and
NPC, were primarily cancer prevention trials conducted in the
US, a selenium-replete population; CVD clinical outcomes or potential adverse effects such as type 2 diabetes were secondary endpoints (NCP; SELECT). Furthermore, the largest trial examining
the effect of selenium supplementation on blood lipids was conducted in a group of relatively healthy elderly people, aged 60 to
74 years, recruited from four general practices in different parts of
the UK; blood lipids were measured in frozen non-fasting blood
samples as secondary non-prespecified outcomes (UK PRECISE).

The other studies included were small trials which only marginally
contributed to this review. Obviously, there are concerns about the
robustness of results from secondary end-points or subgroup analyses of clinical trials, especially with regard to the potential usefulness of these results to inform public health guidelines or clinical
recommendations (Brookes 2004; Freemantle 2001). Therefore,
caution is needed in the interpretation of findings from post hoc
analyses of clinical trials and secondary end-points, such as CVD
outcomes and type 2 diabetes in SELECT and NPC or blood
lipids in the UK-PRECISE trial, given the intrinsic limitations
and potential biases of such an approach.
Specifically, in both NPC and SELECT diagnosis of type 2 diabetes was based on self-report or use of diabetes medication rather
than on biomarker data. This may have led to some misclassification (under-diagnosis) of diabetes at baseline or during the trials.
However, given the randomised design and blinding, differential
misclassification according to treatment assignment is unlikely. It
should be noted that the effect of non-differential misclassification would probably be to underestimate the true relative risk and
decrease the statistical power of these studies (Copeland 1977).
Likewise, CVD incidence and mortality were not primary endpoints in either the SELECT or the NPC trial. Therefore, findings must be cautiously interpreted as they result from secondary
analyses. However, in both studies the ascertainment of the CVD
end-points did not change throughout the entire blinded phase
of the trial. In addition, the selected CVD end-points are all hard
clinical outcomes and should be less subject to diagnostic misclassification. With regard to the results from the PRECISE trial (UK
PRECISE), blood lipids were measured in frozen plasma samples
that were collected in the non-fasting state so that only total and
HDL cholesterol concentrations could be measured, while triglyceride levels were not.
Furthermore, although CVD incidence and mortality risk estimates as well as other selected outcomes in these trials were adjusted for a wide range of potential confounders, there was a lack
of information on some important variables at baseline, such as
family history of diabetes or other CVD risk factors, in some
of these trials (NPC, SELECT). However, randomisation should
have minimized the impact of potential confounding by unmeasured risk factors.
A further limitation of the evidence to date concerns the generalisability of results from the major trials contributing to this review
(NPC; PRECISE; SELECT) to the general public and specific
population subgroups, because of the selective nature of the participants randomised in these trials. Specifically, SELECT recruited
only male participants from a selenium-replete population. Therefore, the applicability of SELECT findings to the female gender
or to populations with lower dietary selenium intakes and suboptimal or deficient selenoprotein status is uncertain. The NPC trial
sample consisted of elderly individuals (mean age: 63.2 years) from
the eastern USA who had a history of non-melanoma skin cancer. The generalisability of the NPC findings to other population
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subgroups may therefore be limited. Finally, the PRECISE trial
sample was based on a group of relatively healthy elderly, mostly
white volunteers, aged 60 to 74 years, recruited from four general
practices in different parts of the UK. Again, the generalisability
of PRECISE findings to younger adults or to other population
subgroups is uncertain. Altogether, the relatively selective nature
of participants in these trials makes the generalisability of the evidence to date questionable.

Potential biases in the review process
We decided to restrict our review to clinical trials in which the
intervention was selenium only supplementation, as a single ingredient. Multivitamin and mineral preparations including selenium were excluded as it would have been impossible to disentangle selenium-specific effects from those derived from other micronutrients. While this restriction avoids the potential impact of
confounding by other ingredients in multivitamin and mineral
supplements, it does not allow us to examine the potential interaction of selenium with other micronutrients, which is plausible
both statistically and biologically (SELECT).
It should be noted, however, that other RCTs which have examined the effect of selenium in combination with other vitamins
or minerals on CVD end-points have also yielded inconclusive
findings (Brown 2001; Hercberg 2004; Korpela 1989; Kuklinski
1994; You 2001).
Obviously, the restriction to trials using selenium only supplementation prevented the inclusion of important studies, primarily the
large SU.VI.MAX (SUpplementation en VItamines et Minéraux
AntioXydants) trial in France, which would have boosted the statistical power of our pooled analyses for the selected outcomes.

Agreements and disagreements with other
studies or reviews
A number of observational studies have examined the association
between selenium status and risk of CVD across different populations. The overall observational evidence is suggestive of a possible U-shaped association between selenium and CVD risk (Bleys
2008; Bleys 2009; Salonen 1982; Virtamo 1985; Wei 2004), but
with a large degree of inconsistency across studies. This is likely
to be explained by the large variability in dietary selenium intakes
and selenium status in different regions and populations around
the world (Rayman 2012; Stranges 2010a). Moreover, a previous
meta-analysis of 14 cohort studies found a modest inverse association between biomarkers of selenium status, such as blood or toenail selenium concentrations, and the risk for coronary heart disease (Flores-Mateo 2006). However, results from this early metaanalysis of the few randomised trials examining the effect of selenium supplementation on cardiovascular outcomes were inconclusive. Likewise, other randomised trials which have examined

the effect of selenium supplements in combination with other
vitamins or minerals on CVD end-points have been inconclusive (Hercberg 2004; You 2001). Results from the present review,
which incorporates recent findings from the large SELECT trial,
are in agreement with previous evidence and do not support a role
for selenium supplementation in the primary prevention of CVD
at the present time, especially among those individuals with adequate-to-high selenium status.
With regard to the effect of selenium supplementation on CVD
risk factors, in addition to the studies included in this review, few
other trials have examined the effect of selenium supplementation
in combination with other micronutrients on blood lipids. For
example, in the SU.VI.MAX trial, long term daily supplementation with a combination of antioxidants including selenium (100
µg/day as high-selenium yeast) increased serum triglyceride levels compared to supplementation with placebo (Hercberg 2005).
Likewise, in a randomised trial in a rural Chinese population with a
low dietary intake of selenium, long term combined supplementation with selenium (37.5 µg), vitamin C and vitamin E resulted in
small but significant increases in total and LDL cholesterol levels,
although HDL concentrations were not affected (Zhang 2006).
In partial disagreement with this previous evidence, results from
the PRECISE trial suggest a potential beneficial effect of selenium
supplementation on blood lipids, with a significant reduction in
non-HDL cholesterol concentrations. However, the clinical significance and potential implications of these findings for CVD
prevention are unclear given the overall lack of effect of selenium
supplementation on major CVD end-points, as also shown by this
review. Data from randomised studies on the effect of selenium
only supplementation on other CVD risk factors, such as blood
pressure, are lacking.
Evidence from observational studies and RCTs on selenium and
diabetes is conflicting. Early findings from the NPC trial and observational cross-sectional studies (NHANES) from the seleniumreplete US population were suggestive of a potential increased risk
of type 2 diabetes with high selenium status or selenium supplementation (Bleys 2007; Laclaustra 2009b; NCP). However, results from the SELECT trial did not show a significant increased
risk of type 2 diabetes with single selenium supplements, with a
tendency to null findings with increasing duration of follow-up
(SELECT). Recently, a pooled longitudinal analysis from two US
cohorts showed inverse associations between toenail selenium levels and the incidence of type 2 diabetes, with a reducing diabetes
risk across quintiles of toenail selenium (Park 2012).
In other populations with dietary selenium intakes or selenium
status lower than in the USA, such as in Europe, the evidence linking selenium to diabetes risk is also inconsistent (Rayman 2012;
Stranges 2010a). For example, in the French SU.VI.MAX trial
after 7.5 years of follow-up, no effect on fasting plasma glucose
was observed for a combined supplementation with anti-oxidant
micronutrients including selenium (100 µg/day as high-selenium
yeast) despite a positive association between glucose and selenium
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concentrations at baseline in the whole population (Czernichow
2006). Overall, these discrepant results remain unexplained although there is convincing biological evidence on the potential
role of selenoproteins, such as glutathione peroxidises (GPx1) and
selenoprotein P (SEPP1), in glucose metabolism and insulin resistance (Rayman 2012; Stranges 2010a). Both low and high levels of
expression of these selenoproteins have been shown to promote development of type 2 diabetes in animal models (Labunskyy 2011),
which might partly explain the apparent U-shaped association between selenium status and diabetes risk (Rayman 2012; Stranges
2010a). In line with recent evidence, namely from the SELECT
trial, pooled analyses from the present review did not show a significant increased risk of type 2 diabetes with single selenium supplements.

AUTHORS’ CONCLUSIONS
Implications for practice
Selenium is commonly added to several multivitamin and mineral
preparations and enriched foods that are widely used by the general
public in many Western countries because it is recognised as an
essential trace element for maintaining optimal health status. Its
use is also a result of aggressive marketing. Results from the present
review, based on a small number of available clinical trials, do not
support a role for selenium supplementation in the primary prevention of CVD at the present time, especially in those individuals
and populations with adequate-to-high selenium status. Current
trial evidence mostly comes from US-based studies, where the average selenium status and dietary selenium intakes are above the
levels recommended for optimal activities of selenoproteins (that
is a selenium concentration around 90 µg/L and dietary selenium
intake of 55 to 75 µg/day, respectively) (Rayman 2012). Health
benefits of additional selenium intake from supplementation are
therefore unlikely in such populations. In line with this notion,
recent findings from the SELECT trial did not support a role of
selenium supplementation in cancer prevention among healthy
male individuals from the US and Canada, two selenium-replete
populations, with a median baseline serum selenium concentration of 136 µg/L (SELECT).
Unfortunately, there is very limited trial evidence on the effect
of selenium only supplementation on CVD outcomes in populations with lower selenium status and selenium dietary intakes
than in the US. The few non-US trials are based on small samples
or short duration of intervention and follow-up; not one of these
trials has examined the effect of selenium supplements on CVD
clinical end-points. Only the UK-PRECISE trial, with a fairly
sizable sample, examined the effect of a six month supplementation with 100, 200 or 300 µg selenium/day as high-selenium
yeast, compared to placebo, among 501 elderly volunteers with

a mean plasma selenium concentration at baseline of 88.8 ng/ml
(equivalent to 91.2 µg/L) (UK PRECISE). In this trial, supplementation at 100 and 200 µg selenium/day lowered total serum
cholesterol and non-HDL cholesterol; the 300 µg/day dose had
no significant effect on total or non-HDL cholesterol but raised
HDL cholesterol significantly. In addition, the total-HDL cholesterol ratio decreased progressively with increasing selenium dose
(UK PRECISE). Pooled analyses from the present review showed
a statistically significant reduction in non-HDL cholesterol with
selenium supplementation. While the potential implications of
these findings for cardiovascular disease prevention are unclear,
potential benefits of selenium supplementation are plausible only
in populations with suboptimal or insufficient selenoprotein status. Moreover, these findings corroborate the notion that the association between selenium and cardio-metabolic outcomes is likely
to be U-shaped, with potential harms occurring at selenium levels
both below and above the range for optimal activity of selenoproteins (Rayman 2012; Stranges 2010a).
Results from the present review did not show a statistically significant increased risk of type 2 diabetes with single selenium supplements but, given the limited evidence to date, an increased risk
of diabetes with selenium supplementation cannot be ruled out.
The limited trial evidence to date synthesised in this review does
not support the use of selenium supplements in the primary prevention of cardiovascular disease. In particular, the indiscriminate
and widespread use of selenium supplements in individuals and
populations with adequate-to-high selenium status is not justified
and should not be encouraged.
Obviously, there are specific population subgroups affected by conditions predisposing to selenium deficiency that might therefore
benefit from selenium supplementation. For example, the potential effectiveness of selenium supplementation among individuals
in areas with endemic low selenium in the soil, or among certain
genetic subgroups with poor anti-oxidative capacity, or in patients
with chronic conditions (for example HIV, chronic kidney disease) warrants further investigation (Fairweather 2011).

Implications for research
There is a lack of trial evidence on potential effects of selenium only
supplementation specifically designed to mitigate cardiovascular
disease (CVD) outcomes across a wider range of selenium concentration, especially in populations with suboptimal or insufficient selenoprotein status. Randomised trials in participants across
a wider range of selenium status would help determine the optimal levels of selenium intake in the general population, to maximize health benefits whilst avoiding potential chronic toxic effects. Also, optimal intake for any individual is likely to depend on
polymorphisms in selenoprotein genes that may also affect the risk
of disease, including coronary heart disease and ischaemic stroke
(Alanne 2007; Rayman 2012). Future work in the field examining
the effect of selenium supplements on CVD risk should also give
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attention to the potential interaction between genetic make-up
and selenium intake or status. Further trial evidence with a larger
representation of women is also desirable given the well-known
differences in cardio-metabolic risk factor profiles between women
and men (Mosca 2011) and the suggested gender differences in
the response of selenoprotein biomarkers to selenium supplementation (Méplan 2007). Finally, additional evidence is needed to
clarify the link between selenium status and supplementation with
metabolic effects on blood lipids and diabetes risk, and in more detail across different ranges of selenium concentration and dietary

selenium intakes, as well as potential underlying mechanisms.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]
Algotar 200µg 2010
Methods

Details as Algotar 2010

Participants
Interventions
Outcomes
Notes
Algotar 2010
Methods

RCT of parallel group design

Participants

140 men from the US with biopsy proven non-metastatic prostate cancer who had elected
to be followed by active surveillance (watchful waiting) for their disease, and so were
not on chemotherapy. Men were randomised to 200µg selenium daily, 800µg selenium
daily or placebo. Mean age 72.8 years, mean BMI 26.9. Baseline selenium status 134.5
(41.5) µg/L

Interventions

Daily selenium supplementation of 200µg (n = 47) or 800 µg (n = 47) high selenium
yeast or placebo (n = 46) for up to 5 years (progression of cancer or therapy for cancer
were study endpoints). Participants were followed up every 3 months

Outcomes

Type 2 diabetes (adverse event)

Notes

Secondary analysis of a pre-existing RCT. The focus of trial was to examine the effect of
selenium on prostate cancer progression

Risk of bias
Bias

Authors’ judgement

Support for judgement

Random sequence generation (selection Unclear risk
bias)

Not stated

Allocation concealment (selection bias)

Not stated

Unclear risk

Blinding of participants and personnel Low risk
(performance bias)
All outcomes

States double blind
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Algotar 2010

(Continued)

Blinding of outcome assessment (detection Low risk
bias)
All outcomes

States double blind

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk

No details regarding losses to follow-up

Selective reporting (reporting bias)

Low risk

Study protocol clearly prespecifies primary and secondary outcomes. Type 2 diabetes is an adverse effect

Other bias

Unclear risk

Insufficient information to judge

Algotar 800µg 2010
Methods

Details as Algotar 2010

Participants
Interventions
Outcomes
Notes
Hawkes 2008
Methods

RCT of parallel group design

Participants

Healthy men from the US aged 18 - 45 years free of self-reported hypertension, diabetes,
cancer and were not taking in excess of 50 µg of selenium as a supplement daily. 54 men
randomised to 300 µg selenium daily or placebo. Mean age 31 years. Baseline selenium
status 142 (19) µg/L intervention group, 146 (19) µg/L placebo group

Interventions

Daily selenium supplementation of 300 µg of high selenium yeast for 48 weeks. Placebos
were identical yeast tablets without selenium

Outcomes

Serum triacylglycerol. Authors provided additional data on total, LDL and HDL cholesterol

Notes

Focus of study was on endothelial function

Risk of bias
Bias

Authors’ judgement

Random sequence generation (selection Low risk
bias)

Support for judgement
Coin flip
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Hawkes 2008

(Continued)

Allocation concealment (selection bias)

High risk

Randomised in pairs, one from each pair assigned by
coin flip

Blinding of participants and personnel Low risk
(performance bias)
All outcomes

States double blind

Blinding of outcome assessment (detection Low risk
bias)
All outcomes

States double blind

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk

Some losses to follow-up (12/54), unclear from which
group

Selective reporting (reporting bias)

Unclear risk

Not all outcomes are presented in the results

Other bias

Unclear risk

Insufficient information to judge

Luoma 1984
Methods

RCT of parallel group design

Participants

27 healthy medical students from Finland (9 males, 18 females), mean age 24 years.
Baseline selenium status 73.7 (14) µg/L in the intervention group, 75.1 (15.4) µg/L in
the control group

Interventions

Daily selenium supplementation of 96 µg selenium yeast tablets for 2 weeks. Control
group received yeast tablets without selenium. Follow-up at the end of the intervention
period of 2 weeks

Outcomes

Total cholesterol, HDL cholesterol, triglycerides

Notes

Focus of the trial was to examine the relationship between serum selenium levels and
glutathione peroxidase activity and lipids connected with atherogenesis. Very short term
trial

Risk of bias
Bias

Authors’ judgement

Support for judgement

Random sequence generation (selection Unclear risk
bias)

Not stated

Allocation concealment (selection bias)

Not stated

Unclear risk

Blinding of participants and personnel Low risk
(performance bias)
All outcomes

States double blind
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Luoma 1984

(Continued)

Blinding of outcome assessment (detection Low risk
bias)
All outcomes

States double blind

Incomplete outcome data (attrition bias)
All outcomes

Low risk

1 out of 12 subjects (8%) in the intervention group did
not complete the trial

Selective reporting (reporting bias)

Unclear risk

Insufficient information to judge

Other bias

Unclear risk

Insufficient information to judge

Meltzer 1994
Methods

RCT of parallel group design

Participants

Healthy students or employees at the Institute of Nutrition Research, University of Oslo.
Participants were not taking medication, were not pregnant or lactating, and had not
taken mineral containing supplements within 3 months of the study. 32 participants (2
male) were randomised to 3 arms. Age ranged from 21-56 years

Interventions

The intervention group (n=11) ate selenium enriched bread (70µg selenium per 90g of
bread - 3 slices). Mean selenium intake was 135 (25)µg/day. The control group (n=10)
ate their normal diet (mean selenium intake 77(25) µg/day). The intervention period
was 6 weeks

Outcomes

LDL and HDL cholesterol.

Notes

3 arm trial, fish (containing selenium, arsenic and mercury), selenium enriched bread
and a control arm. We have just used the selenium enriched bread as the intervention
group. Short term study

Risk of bias
Bias

Authors’ judgement

Support for judgement

Random sequence generation (selection Unclear risk
bias)

Not stated

Allocation concealment (selection bias)

Not stated

Unclear risk

Blinding of participants and personnel Unclear risk
(performance bias)
All outcomes

Behavioural intervention (different diets) so difficult to
blind participants and personnel

Blinding of outcome assessment (detection Unclear risk
bias)
All outcomes

Not stated
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Meltzer 1994

(Continued)

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk

No losses to follow-up reported

Selective reporting (reporting bias)

Unclear risk

Insufficient information to judge

Other bias

Unclear risk

Insufficient information to judge

Meltzer 1997
Methods

RCT of parallel group design

Participants

Healthy female students from the Institute of Nutrition Research, University of Oslo.
Participants were not taking medication, were not pregnant or lactating, and had not
taken vitamin, mineral or fatty acid containing supplements within 3 months of the
study. 32 participants were randomised to 3 arms. Mean age 23.5 (3.4) years

Interventions

The intervention group (n=7) ate selenium enriched bread (115µg selenium per 90g of
bread - 3 slices) and placebo oil capsules. Mean selenium intake was 185 (27) µg/day.
The control group (n=8) ate their normal diet with placebo oli capsules and placebo
bread (mean selenium intake 77(25) µg/day). The intervention period was 6 weeks

Outcomes

Total, LDL and HDL cholesterol and triglycerides.

Notes

Two intervention arms - PUFA capsules and selenium enriched bread. We have just used
the selenium enriched bread group. Short term study

Risk of bias
Bias

Authors’ judgement

Support for judgement

Random sequence generation (selection Unclear risk
bias)

Not stated

Allocation concealment (selection bias)

Not stated

Unclear risk

Blinding of participants and personnel Low risk
(performance bias)
All outcomes

States double blind

Blinding of outcome assessment (detection Low risk
bias)
All outcomes

States double blind

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk

One participant withdrew (unclear from which group)

Selective reporting (reporting bias)

Unclear risk

Insufficient information to judge
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Meltzer 1997

(Continued)

Other bias

Unclear risk

Insufficient information to judge

Navas-Carretero 2011
Methods

RCT of parallel group design

Participants

Healthy participants, men and women aged 20-45 years with a BMI between 18.5 and
30. Participants were not taking any medication and were not following any dietary
treatment, and had maintained their weight for the last 3 months (±-3 kg). Exclusion
criteria included metabolic diseases such as diabetes, thyroid impairments and other endocrine disturbances, hypertension, gastric and peptic ulcers, constipation or diarrhoea.
24 participants randomised

Interventions

The intervention group received an isocalorific moderately high protein diet (30% of
energy) including consumption of 200g chicken breasts enriched with selenium four
times a week (25.5µg/100g). The control group ate the same diet but the chicken breasts
were not enriched with selenium (6.5µg/100g). The intervention period lasted for 10
weeks

Outcomes

Lipid levels, blood pressure.

Notes

The focus of the study was on high protein diets for weight loss and antioxidant support
from selenium. Short term study

Risk of bias
Bias

Authors’ judgement

Support for judgement

Random sequence generation (selection Unclear risk
bias)

Not stated

Allocation concealment (selection bias)

Not stated

Unclear risk

Blinding of participants and personnel Low risk
(performance bias)
All outcomes

States double blind

Blinding of outcome assessment (detection Low risk
bias)
All outcomes

States double blind

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk

31% drop out in the intervention group, 19% drop out
in the control group. Reasons for drop-out not given

Selective reporting (reporting bias)

Unclear risk

Insufficient information to judge

Other bias

Unclear risk

Insufficient information to judge
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NCP
Methods

Stranges 2006 and Stranges 2007 - Secondary analysis of the blinded phase (1983-96)
of the Nutritional Prevention of Cancer (NCP) trial among participants free of CVD
or type 2 diabetes at baseline respectively. The NCP was a double blind parallel group
RCT

Participants

Inclusion criteria for the NCP trial: participants recruited from 7 dermatology clinics in
low selenium areas in Eastern United States. Subjects were eligible if they had confirmed
histories of non-melanoma skin cancers within the year prior to randomisation, an
estimated 5 year life expectancy and had no reported internal cancer within the previous
5 years. Exclusion criteria were kidney and liver disorders
Stranges 2006 - 1004 participants from 1316 had a valid baseline selenium value and
were free of CVD at baseline (504 from the selenium group and 500 from the placebo
group)
Stranges 2007 - 1202 participants from 1316 had a valid baseline selenium value and
were free of type 2 diabetes at baseline (600 from the selenium group and 602 from the
placebo group)
71% of participants were males and baseline selenium status was 113 µg/L

Interventions

Daily supplementation of 200 µg high selenium yeast or a yeast placebo. Mean followup period was 7.6 years

Outcomes

Stranges 2006 - all cardiovascular disease, all coronary heart disease, all cerebrovascular
disease, cardiovascular disease mortality, total mortality
Stranges 2007 - type 2 diabetes

Notes
Risk of bias
Bias

Authors’ judgement

Support for judgement

Random sequence generation (selection Low risk
bias)

Unique sequential treatment number

Allocation concealment (selection bias)

Allocation assignment made centrally using
sealed identical pill bottles

Low risk

Blinding of participants and personnel Low risk
(performance bias)
All outcomes

States double blind

Blinding of outcome assessment (detection Low risk
bias)
All outcomes

States double blind

Incomplete outcome data (attrition bias)
All outcomes

No participants lost to vital follow-up

Low risk
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NCP

(Continued)

Selective reporting (reporting bias)

Unclear risk

Secondary analysis of a cancer prevention
study, so not the original pre-specified outcomes of the NCP trial

Other bias

Unclear risk

Secondary analysis of a cancer prevention
study, so not the original pre-specified outcomes of the NCP trial

Ravn-Haren 2008
Methods

RCT crossover design (analysed as parallel group 1 week for each intervention, 4 weeks
follow-up, 8 weeks washout between interventions)

Participants

20 healthy men aged 18-40 years (mean 26.8) recruited by advertising at local Universities
in the Copenhagen area. Smoking, obesity (BMI>30), family history of chronic disease,
use of any medication, heavy physical activity (>10 hours per week), high intake of fish
(>2 times per week), and use of vitamin and mineral supplements 2 weeks before the
trial or selenium supplements 8 weeks before the trial were exclusion criteria. Baseline
selenium status across the 3 intervention groups and placebo group ranged between 107
and 114 µg/L

Interventions

Subjects supplemented their usual diet with one of 4 test meals 8 weeks apart. On the
first day of each intervention period the subjects were served a standardised breakfast
(with the test meal) and a standardised lunch at the University. Subjects were not allowed
to consume other foods during their stay except water. On the second day they were
served the test meal with breakfast and were supplied with 5 L of frozen milk and 5
tablets for the last days of the intervention week. The 4 test meals consisted of 1 L of
milk (selenium enriched or control milk) and a tablet (selenium enriched yeast, selenate
or placebo). Selenium enriched milk (480 µg selenium/day) was given with a placebo
tablet and control milk with selenium enriched yeast (300 µg selenium/day), selenate
(300µg selenium/day) or placebo tablets. The follow-up period for each intervention
was 4 weeks

Outcomes

Total cholesterol, LDL and HDL cholesterol and triacylglyceride (TAG)

Notes

Very short term study - 1 week intervention period for each intervention, 4 weeks followup

Risk of bias
Bias

Authors’ judgement

Support for judgement

Random sequence generation (selection Unclear risk
bias)

Just states given in random order

Allocation concealment (selection bias)

Test meals were coded with different
colours and code not broken until the results were analysed

Unclear risk
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Ravn-Haren 2008

(Continued)

Blinding of participants and personnel Low risk
(performance bias)
All outcomes

States double blind

Blinding of outcome assessment (detection Low risk
bias)
All outcomes

States double blind

Incomplete outcome data (attrition bias)
All outcomes

Low risk

No losses to follow-up - very short term
trial

Selective reporting (reporting bias)

Unclear risk

Insufficient information to judge

Other bias

Unclear risk

Insufficient information to judge

SELECT
Methods

Multicentre RCT of parallel group design - The Selenium and Vitamin E Cancer Prevention Trial (SELECT)

Participants

35,533 men from 427 participating sites in the US, Canada and Puerto Rico randomised
to 4 arms - selenium, vitamin E, selenium and vitamin E, placebo. Eligibility criteria: men
aged 55 years or more (50 plus for African Americans) with no prior prostate cancer and
digital rectal examination not suspicious for cancer. No current use of anticoagulation
therapy other than 175mg/day or less of aspirin or 81mg/day aspirin with clopidogrel
bisulphate. No history of stroke and normal BP also required. 8910 men were randomised
to receive selenium and 8856 men were randomised to receive placebo. Median age 62.
6 years (range 58-68), 79% white, 12% African American, 7% Hispanic, 2% other.
Baseline selenium status 135 (range 123.4 to 145.9) µg/L in the intervention group,
137.6 (range 124.7 to 151.8) µg/L in the placebo group

Interventions

Daily selenium supplementation of 200µg L-selenomethionine (1 selenium tablet, one
placebo tablet) or placebo (2 placebo tablets). Mean follow-up period 5.46 years (Lippman 2009) and 7-12 years (Klein 2011)

Outcomes

Lippman 2009 - CVD mortality, CVD events (any including death), non-fatal stroke
Klein 2011 - all cause mortality, non-fatal CVD events, diabetes

Notes

Data only used from the selenium only and placebo arms. Focus of the trial was to
examine the effects of selenium and vitamin E in the prevention of prostate cancer and
other diseases in relatively healthy men

Risk of bias
Bias

Authors’ judgement

Random sequence generation (selection Unclear risk
bias)
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SELECT

(Continued)

Allocation concealment (selection bias)

Unclear risk

Not stated

Blinding of participants and personnel Unclear risk
(performance bias)
All outcomes

States double blind

Blinding of outcome assessment (detection Unclear risk
bias)
All outcomes

States double blind

Incomplete outcome data (attrition bias)
All outcomes

Low risk

Missing outcome data balanced in numbers across intervention groups, with similar reasons for missing data across groups

Selective reporting (reporting bias)

Unclear risk

Insufficient information to judge

Other bias

Unclear risk

Insufficient information to judge

UK PRECISE
Methods

RCT of parallel group design

Participants

Healthy older people recruited from 4 general practices in the UK affiliated with the
MRC General Practice Research Framework. Recruited similar numbers of men and
women from each of 3 age groups 60-64, 65-69 and 70-74 years. Exclusion criteria:
Southwest Oncology Group performance score of >1 (i.e. incapable of carrying out
light housework or office work), active liver or kidney disease, a previous diagnosis of
cancer, diagnosed HIV infection, receipt of immunosuppressive therapy at recruitment,
diminished mental capacity, or receipt of selenium supplements 50µg selenium/day, in
the previous 6 months. 501 participants were randomised, mean age 67.4 years and
mean baseline selenium of 88µg/L

Interventions

After a 4 week placebo run in phase, 501 participants were randomised in equal numbers
to receive one of 4 treatment regimes: placebo or 100, 200 or 300µg per day for at
least 6 months. The intervention agent was the high selenium yeast SelanoPrecise or an
identical placebo yeast. Participants were followed up at 6 months

Outcomes

Lipid levels

Notes

Pilot study to determine recruitment, retention and adherence (prespecified primary
outcomes) to inform the PRECISE trial which was never funded. Non specified outcomes
(lipid levels) were informed by the literature

Risk of bias
Bias

Authors’ judgement

Support for judgement
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UK PRECISE

(Continued)

Random sequence generation (selection Low risk
bias)

Used a computer random number generator

Allocation concealment (selection bias)

Central allocation

Low risk

Blinding of participants and personnel Low risk
(performance bias)
All outcomes

Participants and personnel blinded to treatment

Blinding of outcome assessment (detection Low risk
bias)
All outcomes

Outcome assessors blinded to treatment

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk

Similar numbers of withdrawals from treatment across
different treatment arms, although there were more adverse events in the higher dose selenium group 300 µg
selenium/day

Selective reporting (reporting bias)

Unclear risk

The primary outcomes were recruitment, retention and
adherence to assess the viability of conducting the main
PRECISE trial which was never funded, and secondary
outcomes were mood and thyroid function. The nonspecified outcomes later examined were based on the
literature (e.g. cholesterol)

Other bias

Unclear risk

Insufficient information to judge

UK PRECISE 100µg
Methods

Details as UK PRECISE

Participants
Interventions
Outcomes
Notes
UK PRECISE 200µg
Methods

Details as UK PRECISE

Participants
Interventions
Outcomes
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UK PRECISE 200µg

(Continued)

Notes
UK PRECISE 300µg
Methods

Details as for UK PRECISE

Participants
Interventions
Outcomes
Notes
Wu 2009
Methods

RCT of parallel group design

Participants

Healthy older males aged 40-70 yrs recruited in or near Adelaide Australia via adverts
in local papers and electronic media in 2004. Exclusion criteria were cancer patients
undergoing chemotherapy or radiotherapy, those with a sensitivity to the study foods
(e.g. gluten/wheat intolerance), those unable to comply with the protocol and those
not available for all follow-up periods. Men currently supplementing with selenium or
supplementing above recommended daily intakes for folate and/or vitamin B12 and/
or vitamin C were also excluded. 179 men were eligible and were screened for plasma
selenium levels, the 81 men with the lowest selenium levels were randomised into 3 dietary
groups: CONTROL, BIOFORT and PROFORT, depending on the wheat source of
the biscuits they were required to consume. 27 men randomised to each group, mean
age 56 years, mean baseline selenium 122 µg/L

Interventions

Trial participants were required to consume 1 biscuit per day for the first 8 weeks, 2
biscuits per day for the second 8 weeks and 3 biscuits per day for the third 8 weeks.
Each BIOFORT and PROFORT biscuit would provide approximately 75 µg/day so the
daily amount of selenium from the biscuits would increase from 75 to 150 to 225µg/
day in the two intervention arms. The control group received low selenium biscuits.
The BIOFORT biscuits used bio fortified wheat and the PROFORT biscuits acted as
a positive control and used process fortified wheat. Follow-up was at the end of the
intervention period of 24 weeks

Outcomes

Lipid levels

Notes
Risk of bias
Bias

Authors’ judgement

Support for judgement
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Wu 2009

(Continued)

Random sequence generation (selection Unclear risk
bias)

Not stated

Allocation concealment (selection bias)

Not stated

Unclear risk

Blinding of participants and personnel Low risk
(performance bias)
All outcomes

States double blind

Blinding of outcome assessment (detection Low risk
bias)
All outcomes

States double blind

Incomplete outcome data (attrition bias)
All outcomes

Low risk

Missing outcome data reasonably balanced across
groups with similar reasons for drop-out

Selective reporting (reporting bias)

Low risk

Primary and secondary outcomes clearly stated and reported

Other bias

Unclear risk

Insufficient information to judge

Wu BIOFORT 2009
Methods

Details as Wu 2009

Participants
Interventions
Outcomes
Notes
Wu PROFORT 2009
Methods

Details as for Wu 2009

Participants
Interventions
Outcomes
Notes
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Yu 1990
Methods

RCT of parallel group design

Participants

Healthy male tin miners aged 40-64 years with at least 10 years of underground experience. 40 men randomised, baseline selenium status not measured, but this was 50µg/L
in the control group at follow-up

Interventions

Selenium cakes made of selenium enriched malt providing 300µg/day and identical
placebo cakes. Follow-up after 1 year at the end of the trial

Outcomes

Final levels of total blood cholesterol (baseline values not recorded)

Notes

Pilot study to evaluate the feasibility and effectiveness of conducting a double blind
clinical trial for the prevention of lung cancer with selenium in Tin miners in China
where the incidence of lung cancer is very high

Risk of bias
Bias

Authors’ judgement

Support for judgement

Random sequence generation (selection Unclear risk
bias)

Not stated

Allocation concealment (selection bias)

Not stated

Unclear risk

Blinding of participants and personnel Low risk
(performance bias)
All outcomes

States double blind

Blinding of outcome assessment (detection Low risk
bias)
All outcomes

States double blind

Incomplete outcome data (attrition bias)
All outcomes

Low risk

No reported losses to follow-up

Selective reporting (reporting bias)

Unclear risk

Insufficient information to judge

Other bias

Unclear risk

Insufficient information to judge

Characteristics of excluded studies [ordered by study ID]
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Study

Reason for exclusion

Alfthan 1991

Not a RCT.

Asfour 2006

Selenium supplementation was given in conjunction with chemotherapy and there were no relevant outcomes

Karp 2010

Selenium supplementation was given in conjunction with chemotherapy

Kruger 1998

The intervention was multivitamin and mineral supplementation including selenium rather than selenium
only supplementation

Linxian trials

The intervention was multivitamin and mineral supplementation including selenium rather than selenium
only supplementation

Mundal 1994

The focus of the trial is fish consumption and its effects on triglyceride levels. The comparison group was split
into 2 where followed their normal diet and half had selenium enriched bread to approximate the selenium
levels in the fish (70 µg daily). We have contacted the authors twice to see if they have separate estimates for
each of the control groups with no response

Mutanen 1989

No relevant outcomes.

Ravn-Haren 2008b

No relevant outcomes.

SU.VI.MAX

The intervention was multivitamin and mineral supplementation including selenium rather than selenium
only supplementation

Wolters 2003

The intervention was multivitamin and mineral supplementation including selenium rather than selenium
only supplementation
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DATA AND ANALYSES

Comparison 1. Selenium supplementation versus no intervention

Outcome or subgroup title
1 Total Cholesterol (mmol/l),
change from baseline
2 HDL Cholesterol (mmol/l),
change from baseline
3 Non-HDL Cholesterol
(mmol/l), change from baseline
4 LDL Cholesterol (mmol/l),
change from baseline
5 Triglycerides (mmol/l), change
from baseline
6 All cause mortality
7 CVD mortality
8 All CVD events (fatal and non
fatal)
9 Non fatal CVD events
10 Non fatal strokes
10.1 All non fatal strokes
10.2 Hemorrhagic strokes
10.3 Ischemic strokes
11 Type 2 diabetes

No. of
studies

No. of
participants

6

576

Mean Difference (IV, Fixed, 95% CI)

-0.11 [-0.30, 0.07]

6

576

Mean Difference (IV, Fixed, 95% CI)

0.01 [-0.06, 0.08]

3

472

Mean Difference (IV, Fixed, 95% CI)

-0.20 [-0.41, 6.16]

1

42

Mean Difference (IV, Fixed, 95% CI)

-0.18 [-0.54, 0.18]

1

42

Mean Difference (IV, Fixed, 95% CI)

0.04 [-0.28, 0.36]

2
2
2

18452
18452
18452

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)

0.97 [0.88, 1.08]
0.97 [0.79, 1.20]
1.03 [0.95, 1.11]

2
1
1
1
1
4

18452

Risk Ratio (M-H, Fixed, 95% CI)
Odds Ratio (M-H, Fixed, 95% CI)
Odds Ratio (M-H, Fixed, 95% CI)
Odds Ratio (M-H, Fixed, 95% CI)
Odds Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)

0.96 [0.89, 1.04]
Subtotals only
0.79 [0.58, 1.07]
0.99 [0.43, 2.29]
0.90 [0.62, 1.32]
1.06 [0.97, 1.15]

17453
17453
17453
18790

Statistical method
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Analysis 1.1. Comparison 1 Selenium supplementation versus no intervention, Outcome 1 Total
Cholesterol (mmol/l), change from baseline.
Review:

Selenium supplementation for the primary prevention of cardiovascular disease

Comparison: 1 Selenium supplementation versus no intervention
Outcome: 1 Total Cholesterol (mmol/l), change from baseline

Study or subgroup

Selenium
supplementation

Mean
Difference

Control

Weight

Mean
Difference

N

Mean(SD)

N

Mean(SD)

22

-0.12 (0.65)

20

0.13 (0.75)

18.4 %

-0.25 [ -0.68, 0.18 ]

UK PRECISE 100 g

123

-0.21 (1.187)

35

0.06 (1.03)

20.9 %

-0.27 [ -0.67, 0.13 ]

UK PRECISE 200 g

124

-0.18 (1.002)

35

0.06 (1.03)

22.7 %

-0.24 [ -0.62, 0.14 ]

UK PRECISE 300 g

120

0.07 (0.96)

35

0.06 (1.03)

23.0 %

0.01 [ -0.37, 0.39 ]

Wu BIOFORT 2009

19

0.22 (0.645)

11

-0.2 (0.96)

8.3 %

0.42 [ -0.22, 1.06 ]

Wu PROFORT 2009

21

-0.1 (0.98)

11

-0.2 (0.96)

6.7 %

0.10 [ -0.61, 0.81 ]

100.0 %

-0.11 [ -0.30, 0.07 ]

Hawkes 2008

Total (95% CI)

429

IV,Fixed,95% CI

IV,Fixed,95% CI

147

Heterogeneity: Chi2 = 4.84, df = 5 (P = 0.44); I2 =0.0%
Test for overall effect: Z = 1.21 (P = 0.23)
Test for subgroup differences: Not applicable

-2

-1

Favours experimental
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Analysis 1.2. Comparison 1 Selenium supplementation versus no intervention, Outcome 2 HDL
Cholesterol (mmol/l), change from baseline.
Review:

Selenium supplementation for the primary prevention of cardiovascular disease

Comparison: 1 Selenium supplementation versus no intervention
Outcome: 2 HDL Cholesterol (mmol/l), change from baseline

Study or subgroup

Selenium
supplementation

Mean
Difference

Control

Weight

Mean
Difference

N

Mean(SD)

N

Mean(SD)

22

-0.1 (0.18)

20

-0.04 (0.32)

18.0 %

-0.06 [ -0.22, 0.10 ]

UK PRECISE 100 g

123

-0.13 (0.33)

35

-0.09 (0.39)

22.7 %

-0.04 [ -0.18, 0.10 ]

UK PRECISE 200 g

124

-0.06 (0.345)

35

-0.09 (0.39)

22.3 %

0.03 [ -0.11, 0.17 ]

UK PRECISE 300 g

120

0.02 (0.399)

35

-0.09 (0.39)

20.9 %

0.11 [ -0.04, 0.26 ]

Wu BIOFORT 2009

19

0.04 (0.36)

11

0.01 (0.295)

8.0 %

0.03 [ -0.21, 0.27 ]

Wu PROFORT 2009

21

-0.01 (0.375)

11

0.01 (0.295)

8.1 %

-0.02 [ -0.26, 0.22 ]

100.0 %

0.01 [ -0.06, 0.08 ]

Hawkes 2008

Total (95% CI)

429

IV,Fixed,95% CI

IV,Fixed,95% CI

147

Heterogeneity: Chi2 = 3.15, df = 5 (P = 0.68); I2 =0.0%
Test for overall effect: Z = 0.31 (P = 0.76)
Test for subgroup differences: Not applicable

-2

-1

Favours control
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Analysis 1.3. Comparison 1 Selenium supplementation versus no intervention, Outcome 3 Non-HDL
Cholesterol (mmol/l), change from baseline.
Review:

Selenium supplementation for the primary prevention of cardiovascular disease

Comparison: 1 Selenium supplementation versus no intervention
Outcome: 3 Non-HDL Cholesterol (mmol/l), change from baseline

Study or subgroup

Selenium
supplementation

Mean
Difference

Control

Weight

N

Mean(SD)

N

Mean(SD)

UK PRECISE 100 g

123

-0.09 (1.1)

35

0.15 (0.92)

31.5 %

-0.24 [ -0.60, 0.12 ]

UK PRECISE 200 g

124

-0.13 (0.94)

35

0.15 (0.92)

34.2 %

-0.28 [ -0.63, 0.07 ]

UK PRECISE 300 g

120

0.06 (0.92)

35

0.15 (0.92)

34.3 %

-0.09 [ -0.44, 0.26 ]

100.0 %

-0.20 [ -0.41, 0.00 ]

Total (95% CI)

367

IV,Fixed,95% CI

Mean
Difference
IV,Fixed,95% CI

105

Heterogeneity: Chi2 = 0.64, df = 2 (P = 0.73); I2 =0.0%
Test for overall effect: Z = 1.95 (P = 0.051)
Test for subgroup differences: Not applicable

-2

-1

0

Favours experimental

1

2

Favours control

Analysis 1.4. Comparison 1 Selenium supplementation versus no intervention, Outcome 4 LDL Cholesterol
(mmol/l), change from baseline.
Review:

Selenium supplementation for the primary prevention of cardiovascular disease

Comparison: 1 Selenium supplementation versus no intervention
Outcome: 4 LDL Cholesterol (mmol/l), change from baseline

Study or subgroup

Selenium
supplementation

Mean
Difference

Control

N

Mean(SD)

N

Mean(SD)

Hawkes 2008

22

0.02 (0.59)

20

0.2 (0.607)

Total (95% CI)

22

Weight

IV,Fixed,95% CI

Mean
Difference
IV,Fixed,95% CI

20

100.0 %

-0.18 [ -0.54, 0.18 ]

100.0 %

-0.18 [ -0.54, 0.18 ]

Heterogeneity: not applicable
Test for overall effect: Z = 0.97 (P = 0.33)
Test for subgroup differences: Not applicable

-2

-1

0

Favours experimental
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Analysis 1.5. Comparison 1 Selenium supplementation versus no intervention, Outcome 5 Triglycerides
(mmol/l), change from baseline.
Review:

Selenium supplementation for the primary prevention of cardiovascular disease

Comparison: 1 Selenium supplementation versus no intervention
Outcome: 5 Triglycerides (mmol/l), change from baseline

Study or subgroup

Selenium
supplementation

Mean
Difference

Control

N

Mean(SD)

N

Mean(SD)

Hawkes 2008

22

-0.02 (0.52)

20

-0.06 (0.55)

Total (95% CI)

22

Weight

IV,Fixed,95% CI

Mean
Difference
IV,Fixed,95% CI

20

100.0 %

0.04 [ -0.28, 0.36 ]

100.0 %

0.04 [ -0.28, 0.36 ]

Heterogeneity: not applicable
Test for overall effect: Z = 0.24 (P = 0.81)
Test for subgroup differences: Not applicable

-2

-1

Favours experimental
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Analysis 1.6. Comparison 1 Selenium supplementation versus no intervention, Outcome 6 All cause
mortality.
Review:

Selenium supplementation for the primary prevention of cardiovascular disease

Comparison: 1 Selenium supplementation versus no intervention
Outcome: 6 All cause mortality

Study or subgroup

NCP
SELECT

Total (95% CI)

Selenium
supplementation

Control

n/N

n/N

110/504

111/500

16.5 %

0.98 [ 0.78, 1.24 ]

551/8752

564/8696

83.5 %

0.97 [ 0.87, 1.09 ]

9256

9196

100.0 %

0.97 [ 0.88, 1.08 ]

Risk Ratio

Weight

M-H,Fixed,95% CI

Risk Ratio
M-H,Fixed,95% CI

Total events: 661 (Selenium supplementation), 675 (Control)
Heterogeneity: Chi2 = 0.01, df = 1 (P = 0.92); I2 =0.0%
Test for overall effect: Z = 0.53 (P = 0.60)
Test for subgroup differences: Not applicable

0.2

0.5

Favours experimental

1

2

5

Favours control
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Analysis 1.7. Comparison 1 Selenium supplementation versus no intervention, Outcome 7 CVD mortality.
Review:

Selenium supplementation for the primary prevention of cardiovascular disease

Comparison: 1 Selenium supplementation versus no intervention
Outcome: 7 CVD mortality

Study or subgroup

NCP
SELECT

Total (95% CI)

Selenium
supplementation

Control

n/N

n/N

40/504

31/500

17.9 %

1.28 [ 0.81, 2.01 ]

129/8752

142/8696

82.1 %

0.90 [ 0.71, 1.14 ]

9256

9196

100.0 %

0.97 [ 0.79, 1.20 ]

Risk Ratio

Weight

M-H,Fixed,95% CI

Risk Ratio
M-H,Fixed,95% CI

Total events: 169 (Selenium supplementation), 173 (Control)
Heterogeneity: Chi2 = 1.80, df = 1 (P = 0.18); I2 =44%
Test for overall effect: Z = 0.28 (P = 0.78)
Test for subgroup differences: Not applicable

0.2

0.5
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Analysis 1.8. Comparison 1 Selenium supplementation versus no intervention, Outcome 8 All CVD events
(fatal and non fatal).
Review:

Selenium supplementation for the primary prevention of cardiovascular disease

Comparison: 1 Selenium supplementation versus no intervention
Outcome: 8 All CVD events (fatal and non fatal)

Study or subgroup

NCP
SELECT

Total (95% CI)

Selenium
supplementation

Control

n/N

n/N

103/504

96/500

8.4 %

1.06 [ 0.83, 1.37 ]

1080/8752

1050/8696

91.6 %

1.02 [ 0.94, 1.11 ]

9256

9196

100.0 %

1.03 [ 0.95, 1.11 ]

Risk Ratio

Weight

M-H,Fixed,95% CI

Risk Ratio
M-H,Fixed,95% CI

Total events: 1183 (Selenium supplementation), 1146 (Control)
Heterogeneity: Chi2 = 0.09, df = 1 (P = 0.76); I2 =0.0%
Test for overall effect: Z = 0.65 (P = 0.51)
Test for subgroup differences: Not applicable
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Analysis 1.9. Comparison 1 Selenium supplementation versus no intervention, Outcome 9 Non fatal CVD
events.
Review:

Selenium supplementation for the primary prevention of cardiovascular disease

Comparison: 1 Selenium supplementation versus no intervention
Outcome: 9 Non fatal CVD events

Study or subgroup

NCP
SELECT

Total (95% CI)

Selenium
supplementation

Control

n/N

n/N

63/504

65/500

6.3 %

0.96 [ 0.70, 1.33 ]

939/8752

969/8696

93.7 %

0.96 [ 0.88, 1.05 ]

9256

9196

100.0 %

0.96 [ 0.89, 1.04 ]

Risk Ratio

Weight

M-H,Fixed,95% CI

Risk Ratio
M-H,Fixed,95% CI

Total events: 1002 (Selenium supplementation), 1034 (Control)
Heterogeneity: Chi2 = 0.00, df = 1 (P = 0.99); I2 =0.0%
Test for overall effect: Z = 0.91 (P = 0.36)
Test for subgroup differences: Not applicable
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Analysis 1.10. Comparison 1 Selenium supplementation versus no intervention, Outcome 10 Non fatal
strokes.
Review:

Selenium supplementation for the primary prevention of cardiovascular disease

Comparison: 1 Selenium supplementation versus no intervention
Outcome: 10 Non fatal strokes

Study or subgroup

Selenium
supplementation

Control

Odds Ratio

n/N

n/N

M-H,Fixed,95% CI

73/8757

92/8696

100.0 %

0.79 [ 0.58, 1.07 ]

8757

8696

100.0 %

0.79 [ 0.58, 1.07 ]

11/8757

11/8696

100.0 %

0.99 [ 0.43, 2.29 ]

8757

8696

100.0 %

0.99 [ 0.43, 2.29 ]

51/8757

56/8696

100.0 %

0.90 [ 0.62, 1.32 ]

8757

8696

100.0 %

0.90 [ 0.62, 1.32 ]

Weight

Odds Ratio
M-H,Fixed,95% CI

1 All non fatal strokes
SELECT

Subtotal (95% CI)

Total events: 73 (Selenium supplementation), 92 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 1.53 (P = 0.13)
2 Hemorrhagic strokes
SELECT

Subtotal (95% CI)

Total events: 11 (Selenium supplementation), 11 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 0.02 (P = 0.99)
3 Ischemic strokes
SELECT

Subtotal (95% CI)

Total events: 51 (Selenium supplementation), 56 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 0.52 (P = 0.60)

0.01

0.1

Favours experimental

1
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100

Favours control
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Analysis 1.11. Comparison 1 Selenium supplementation versus no intervention, Outcome 11 Type 2
diabetes.
Review:

Selenium supplementation for the primary prevention of cardiovascular disease

Comparison: 1 Selenium supplementation versus no intervention
Outcome: 11 Type 2 diabetes

Selenium
supplementation

Control

n/N

n/N

Algotar 200 g 2010

1/47

2/23

0.3 %

0.24 [ 0.02, 2.56 ]

Algotar 800 g 2010

3/47

2/23

0.3 %

0.73 [ 0.13, 4.09 ]

58/600

39/602

4.3 %

1.49 [ 1.01, 2.20 ]

913/8752

869/8696

95.2 %

1.04 [ 0.96, 1.14 ]

9446

9344

100.0 %

1.06 [ 0.97, 1.15 ]

Study or subgroup

NCP
SELECT

Total (95% CI)

Risk Ratio

Weight

Risk Ratio

M-H,Fixed,95% CI

M-H,Fixed,95% CI

Total events: 975 (Selenium supplementation), 912 (Control)
Heterogeneity: Chi2 = 4.75, df = 3 (P = 0.19); I2 =37%
Test for overall effect: Z = 1.33 (P = 0.18)
Test for subgroup differences: Not applicable

0.2

0.5

Favours experimental

1

2

5

Favours control

ADDITIONAL TABLES
Table 1. Country, baseline selenium status and dose of selenium supplementation

Study

Watchful
study

References

waiting Agotar 2009

Country

Baseline plasma sele- Dose of selenium sup- Duration of the internium level (µg/L)
plementation studied vention

USA

128-146

200µg/day
800µg/day

and 5 years

Hawkes 2008

Hawkes 2008

USA

142-146

300µg/day

48 weeks

SELECT

Lippman 2009
Klein 2011

USA

135-137.6

200µg/day

7-12 years

Luoma 1984

Luoma 1984

Finland

73.7
group)

(intervention 96µg/day
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Table 1. Country, baseline selenium status and dose of selenium supplementation

(Continued)

Meltzer 1994

Meltzer 1994

Norway

109 (14) in the in- Dietary intake 135(25) 6 weeks
tervention group, 104 µg/day
(15) in the control
group

Meltzer 1997

Meltzer 1997

Norway

1.4 µmol/L

Dietary intake 185(27) 6 weeks
µg/day

Navas-Carretero
2011

Navas-Carretero
2011

Spain

142-146

36.4 µg/day

10 weeks

Ravn-Haren 2008

Ravn-Haren 2008

Denmark

107.8-114.5

300µg/day

1 week

UK PRECISE

Rayman 2011

UK

88.1-90.2

100µg/day
and 6 months
200µg/day and 30µg/
day

NCP

Stranges 2006
Stranges 2007

USA

113.3-113.8

200µg/day

Wu 2009

Wu 2009

Australia

121-122.3

increases from 100µg/ 24 weeks
day to 200µg/day to
300µg/day

Yu 1990

Yu 1990

China

No baseline values, se- 300µg/day
lenium level in control
group 50

7.6 years

12 months

Table 2. Adverse effects reported

Study

References

Adverse effects reported

Watchful waiting study

Agotar 2009

Type 2 diabetes recorded but not as an adverse event

Hawkes 2008

Hawkes 2008

Not recorded

SELECT

Lippman 2009
Klein 2011

Type 2 diabetes, Alopecia*, Dermatitis*, Halitosis, Nail changes, Fatigue,
Nausea

Luoma 1984

Luoma 1984

Not recorded

Meltzer 1994

Meltzer 1994

Not recorded

Meltzer 1997

Meltzer 1997

Not recorded

Navas-Carretero 2011

Navas-Carretero 2011

Not recorded
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Table 2. Adverse effects reported

(Continued)

Ravn-Haren 2008

Ravn-Haren 2008

Not recorded

UK PRECISE

Rayman 2011

12 adverse events, principally stomach and abdominal discomfort, no differences between the selenium and placebo groups

NCP

Stranges 2006
Stranges 2007

Type 2 diabetes* (measured in Stranges 2007, not as an adverse event)

Wu 2009

Wu 2009

1 adverse event, not described.

Yu 1990

Yu 1990

Not recorded

* statistically significant increased risk of adverse effect with selenium supplementation

APPENDICES
Appendix 1. Search strategies October 2012

CENTRAL, DARE, HTA, HEE
#1 MeSH descriptor: [Selenium] this term only
#2 MeSH descriptor: [Selenium Compounds] explode all trees
#3 selen*
#4 selepen
#5 80Se
#6 SeO3
#7 SeO4
#8 #1 or #2 or #3 or #4 or #5 or #6 or #7
#9 MeSH descriptor: [Cardiovascular Diseases] explode all trees
#10 cardio*
#11 cardia*
#12 heart*
#13 coronary*
#14 angina*
#15 ventric*
#16 myocard*
#17 pericard*
#18 isch?em*
#19 emboli*
#20 arrhythmi*
#21 thrombo*
#22 atrial next fibrillat*
#23 tachycardi*
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#24 endocardi*
#25 (sick near/2 sinus)
#26 MeSH descriptor: [Stroke] explode all trees
#27 (stroke or stokes)
#28 cerebrovasc*
#29 cerebral next vascular
#30 apoplexy
#31 (brain near/2 accident*)
#32 ((brain* or cerebral or lacunar) near/2 infarct*)
#33 MeSH descriptor: [Hypertension] explode all trees
#34 hypertensi*
#35 peripheral next arter* next disease*
#36 ((high or increased or elevated) near/2 blood near/2 pressure)
#37 MeSH descriptor: [Hyperlipidemias] explode all trees
#38 hyperlipid*
#39 hyperlip?emia*
#40 hypercholesterol*
#41 hypercholester?emia*
#42 hyperlipoprotein?emia*
#43 hypertriglycerid?emia*
#44 MeSH descriptor: [Diabetes Mellitus] explode all trees
#45 diabet*
#46 MeSH descriptor: [Arteriosclerosis] explode all trees
#47 MeSH descriptor: [Cholesterol] explode all trees
#48 cholesterol
#49 “coronary risk factor*”
#50 MeSH descriptor: [Blood Pressure] this term only
#51 “blood pressure”
#52 #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18
#53 #19 or #20 or #21 or #22 or #23 or #24 or #25 or #26 or #27 or #28
#54 #29 or #30 or #31 or #32 or #33 or #34 or #35 or #36 or #37 or #38
#55 #39 or #40 or #41 or #42 or #43 or #44 or #45 or #46 or #47 or #48 or #49 or #50 or #51
#56 #52 or #53 or #54 or #55
#57 #8 and #56

MEDLINE (Ovid)
1. Selenium/
2. exp Selenium Compounds/
3. selen*.tw.
4. selepen.tw.
5. 80Se.tw.
6. SeO3.tw.
7. SeO4.tw.
8. or/1-7
9. exp Cardiovascular Diseases/
10. cardio*.tw.
11. cardia*.tw.
12. heart*.tw.
13. coronary*.tw.
14. angina*.tw.
15. ventric*.tw.
16. myocard*.tw.
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17. pericard*.tw.
18. isch?em*.tw.
19. emboli*.tw.
20. arrhythmi*.tw.
21. thrombo*.tw.
22. atrial fibrillat*.tw.
23. tachycardi*.tw.
24. endocardi*.tw.
25. (sick adj sinus).tw.
26. exp Stroke/
27. (stroke or stokes).tw.
28. cerebrovasc*.tw.
29. cerebral vascular.tw.
30. apoplexy.tw.
31. (brain adj2 accident*).tw.
32. ((brain* or cerebral or lacunar) adj2 infarct*).tw.
33. exp Hypertension/
34. hypertensi*.tw.
35. peripheral arter* disease*.tw.
36. ((high or increased or elevated) adj2 blood pressure).tw.
37. exp Hyperlipidemias/
38. hyperlipid*.tw.
39. hyperlip?emia*.tw.
40. hypercholesterol*.tw.
41. hypercholester?emia*.tw.
42. hyperlipoprotein?emia*.tw.
43. hypertriglycerid?emia*.tw.
44. exp Diabetes Mellitus/
45. diabet*.tw.
46. exp Arteriosclerosis/
47. exp Cholesterol/
48. cholesterol.tw.
49. “coronary risk factor*”.tw.
50. Blood Pressure/
51. blood pressure.tw.
52. or/9-51
53. 8 and 52
54. randomized controlled trial.pt.
55. controlled clinical trial.pt.
56. randomized.ab.
57. placebo.ab.
58. drug therapy.fs.
59. randomly.ab.
60. trial.ab.
61. groups.ab.
62. 54 or 55 or 56 or 57 or 58 or 59 or 60 or 61
63. exp animals/ not humans.sh.
64. 62 not 63
65. 53 and 64

EMBASE Classic + EMBASE (Ovid)
1. selenium/
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2. selenium derivative/
3. sodium selenite/
4. selenious acid/
5. selen*.tw.
6. selepen.tw.
7. 80Se.tw.
8. SeO3.tw.
9. SeO4.tw.
10. or/1-9
11. exp cardiovascular disease/
12. cardio*.tw.
13. cardia*.tw.
14. heart*.tw.
15. coronary*.tw.
16. angina*.tw.
17. ventric*.tw.
18. myocard*.tw.
19. pericard*.tw.
20. isch?em*.tw.
21. emboli*.tw.
22. thrombo*.tw.
23. arrhythmi*.tw.
24. atrial fibrillat*.tw.
25. tachycardi*.tw.
26. endocardi*.tw.
27. (sick adj sinus).tw.
28. exp cerebrovascular disease/
29. (stroke or stokes).tw.
30. cerebrovasc*.tw.
31. cerebral vascular.tw.
32. apoplexy.tw.
33. (brain adj2 accident*).tw.
34. ((brain* or cerebral or lacunar) adj2 infarct*).tw.
35. exp hypertension/
36. hypertensi*.tw.
37. peripheral arter* disease*.tw.
38. ((high or increased or elevated) adj2 blood pressure).tw.
39. exp hyperlipidemia/
40. hyperlipid*.tw.
41. hyperlip?emia*.tw.
42. hypercholesterol*.tw.
43. hypercholester?emia*.tw.
44. hyperlipoprotein?emia*.tw.
45. hypertriglycerid?emia*.tw.
46. exp diabetes mellitus/
47. diabet*.tw.
48. exp Arteriosclerosis/
49. exp Cholesterol/
50. cholesterol.tw.
51. “coronary risk factor*”.tw.
52. Blood Pressure/
53. blood pressure.tw.
54. or/11-53
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55. 10 and 54
56. random$.tw.
57. factorial$.tw.
58. crossover$.tw.
59. cross over$.tw.
60. cross-over$.tw.
61. placebo$.tw.
62. (doubl$ adj blind$).tw.
63. (singl$ adj blind$).tw.
64. assign$.tw.
65. allocat$.tw.
66. volunteer$.tw.
67. crossover procedure/
68. double blind procedure/
69. randomized controlled trial/
70. single blind procedure/
71. 56 or 57 or 58 or 59 or 60 or 61 or 62 or 63 or 64 or 65 or 66 or 67 or 68 or 69 or 70
72. (animal/ or nonhuman/) not human/
73. 71 not 72
74. 55 and 73

CINAHL
S30 S4 and S29
S29 S5 or S6 or S7 or S8 or S9 or S10 or S11 or S12 or S13 or S14 or S15 or S16 or S17 or S18 or S19 or S20 or S21 or S22 or S23
or S24 or S25 or S26 or S27 or S28
S28 TI “Blood Pressure” OR AB “Blood Pressure”
S27 (MH “Blood Pressure+”)
S26 TI “coronary risk factor*” OR AB “coronary risk factor*”
S25 TI cholesterol OR AB cholesterol
S24 (MH “Cholesterol+”)
S23 (MH “Arteriosclerosis+”)
S22 TI diabet* OR AB diabet*
S21 (MH “Diabetes Mellitus+”)
S20 AB (hyperlipid* OR hyperlip?emia* OR hypercholesterol* OR hypercholester?emia* OR hyperlipoprotein?emia* OR hypertriglycerid?emia*)
S19 TI (hyperlipid* OR hyperlip?emia* OR hypercholesterol* OR hypercholester?emia* OR hyperlipoprotein?emia* OR hypertriglycerid?emia*)
S18 (MH “Hyperlipidemia+”)
S17 TI “high blood pressure” OR AB “high blood pressure”
S16 AB (hypertensi* OR “peripheral arter* disease*”)
S15 TI (hypertensi
* OR “peripheral arter* disease*”)
S14 (MH “Hypertension+”)
S13 TI (stroke OR stokes OR cerebrovasc* OR cerebral N2 vascular OR apoplexy OR brain N2 accident* OR brain N2 infarct*)
S12 (MH “Stroke”)
S11 AB (“atrial fibrillat*” OR tachycardi* OR endocardi* OR sick N2 sinus)
S10 TI (“atrial fibrillat*” OR tachycardi* OR endocardi* OR sick N2 sinus)
S9 AB (pericard* OR isch?em* OR emboli* OR arrhythmi* OR thrombo*)
S8 TI (pericard* OR isch?em* OR emboli* OR arrhythmi* OR thrombo*)
S7 AB (cardio* OR cardia* OR heart* OR coronary* OR angina* OR ventric* OR myocard*)
S6 TI (cardio* OR cardia* OR heart* OR coronary* OR angina* OR ventric* OR myocard*)
S5 (MH “Cardiovascular Diseases+”)
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S4 S1 OR S2 OR S3
S3 TI (selen* OR selepen OR 80Se or SeO3 or SeO4) OR AB (selen* OR selepen OR 80Se OR SeO3 OR SeO4)
S2 (MH “Selenium Compounds”)
S1 (MH “Selenium”)

Web of Science
#17 #16 AND #15
#16 TS=(random* or blind* or allocat* or assign* or trial* or placebo* or crossover* or cross-over*)
#15 #14 AND #4
#14 #13 OR #12 OR #11 OR #10 OR #9 OR #8 OR #7 OR #6 OR #5
#13 TS=(arteriosclerosis or cholesterol or “coronary risk factor*” or “blood pressure”)
#12 TS=diabet*
#11 TS=(hyperlipid* OR hyperlip?emia* OR hypercholesterol* OR hypercholester?emia* OR hyperlipoprotein?emia* OR hypertriglycerid?emia*)
#10 TS=(“high blood pressure”)
#9 TS=(hypertensi* OR “peripheral arter* disease*”)
#8 TS=(stroke OR stokes OR cerebrovasc* OR cerebral OR apoplexy OR (brain SAME accident*) OR (brain SAME infarct*))
#7 TS=(“atrial fibrillat*” OR tachycardi* OR endocardi*)
#6 TS=(pericard* OR isch?em* OR emboli* OR arrhythmi* OR thrombo*)
#5 TS=(cardio* OR cardia* OR heart* OR coronary* OR angina* OR ventric* OR myocard*)
#4 #3 OR #2 OR #1
#3 TS=(80Se OR SEO3 OR SEO4)
#2 TS=selepen
#1 TS=selen*

PsycINFO
1. selen*.tw.
2. selepen.tw.
3. 80Se.tw.
4. SeO3.tw.
5. SeO4.tw.
6. or/1-5
7. exp Cardiovascular Disorders/
8. cardio*.tw.
9. cardia*.tw.
10. heart*.tw.
11. coronary*.tw.
12. angina*.tw.
13. ventric*.tw.
14. myocard*.tw.
15. pericard*.tw.
16. isch?em*.tw.
17. emboli*.tw.
18. arrhythmi*.tw.
19. thrombo*.tw.
20. atrial fibrillat*.tw.
21. tachycardi*.tw.
22. endocardi*.tw.
23. (sick adj sinus).tw.
24. exp Stroke/
25. (stroke or stokes).tw.
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26. cerebrovasc*.tw.
27. cerebral vascular.tw.
28. apoplexy.tw.
29. (brain adj2 accident*).tw.
30. ((brain* or cerebral or lacunar) adj2 infarct*).tw.
31. exp Hypertension/
32. hypertensi*.tw.
33. peripheral arter* disease*.tw.
34. ((high or increased or elevated) adj2 blood pressure).tw.
35. hyperlipid*.tw.
36. hyperlip?emia*.tw.
37. hypercholesterol*.tw.
38. hypercholester?emia*.tw.
39. hyperlipoprotein?emia*.tw.
40. hypertriglycerid?emia*.tw.
41. exp Diabetes Mellitus/
42. diabet*.tw.
43. exp Arteriosclerosis/
44. exp Cholesterol/
45. cholesterol.tw.
46. “coronary risk factor*”.tw.
47. exp blood pressure/
48. blood pressure.tw.
49. or/7-48
50. 6 and 49
51. random$.tw.
52. factorial$.tw.
53. crossover$.tw.
54. cross-over$.tw.
55. placebo$.tw.
56. (doubl$ adj blind$).tw.
57. (singl$ adj blind$).tw.
58. assign$.tw.
59. allocat$.tw.
60. volunteer$.tw.
61. control*.tw.
62. “2000”.md.
63. or/51-62
64. 50 and 63
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW
It was our intention to examine effects of interventions by stratified analyses to explore the impact of different selenium doses, duration
of the intervention, baseline selenium status and country, but there are currently insufficient available trials to do this. Similarly there are
insufficient trials to date to perform sensitivity analyses and funnel plots to explore the effects of methodological quality and publication
bias. In the protocol we stated that we would focus on studies of six months or more follow-up as these are most relevant for public
health interventions. We did not have a minimum period of follow-up for inclusion. We have revised this to examine studies of three
months or more follow-up in meta-analyses, where appropriate, and have dealt with shorter term studies descriptively.

Selenium supplementation for the primary prevention of cardiovascular disease (Review)
Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

54

