Exploring inconsistencies between observational and
experimental studies of selenium and diabetes risk
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Background and aims Results

Observational and experimental epidemiologic studies that have
addressed the relation between intake of the trace element
selenium and cancer risk have yielded strongly conflicting results,
as recently reported by a Cochrane review. Most observational
studies suggest an inverse association with summary OR of 0.69
(95% C1 0.53-0.91), while randomized controlled trials (RCTs) have
indicated a null or direct relation with summary RR of 1.02
(0.90-1.14) for studies with low risk of bias. Little is known about
the replication of such inconsistencies when dealing with the risk
of other chronic disease.

We investigated the results of observational and experimental
studies linking selenium exposure to the occurrence of type 2
diabetes.

Summary RRs were 1.98 (95% Cl 1.22-3.23) and 1.13 (0.15-8.45)
for cross-sectional studies using serum and toenail selenium for
exposure assessment, respectively (Figure 1). Cohort studies
based on toenail selenium yielded a summary RR of 0.78 (0.62-
0.98)(Figure 2), while the only study assessing dietary selenium
intake gave a RR of 2.39, (1.32-4.32). For RCTs, summary RR was
1.11 (1.00-1.22) among selenium-supplemented versus placebo.
Results of different stratified analyses showed in Figure 3. A
distinctive feature of the two observational studies (one cross-
sectional and one prospective) that failed to find an excess
diabetes risk associated with higher selenium exposure was that
the subjects were health professionals. Age, gender, study area
and other demographic characteristics did not appear to have
influenced the results.

Experimental Control

Reference Trial Events Total Events Total
After a literature search we identified 12 observational studies | Stranges et al. 2007 NPC 58 542 39 563
(8 cross-sectional and 4 cohort) and 5 RCTs. Using a random- | Lippmannetal. 2009 SELECT 724 8028 669 8027
effects model, we computed the summary relative risk (RR) of | Algotar et al. 2010 WWT 4 83 2 38
type-2 diabetes along with its 95% confidence interval (Cl) in Algotar et al. 2013 NBT 24 398 7 202
subjects with the highest versus the lowest selenium exposure Karp et al. 2013 ECOG5597 26 839 12 465
category in observational studies, and in subjects allocated to Table of RCTs with selenium-supplement treatment. Two RCTs have

two intervention groups, 200/800 in WWT and 200/400 pg/Se/die in

selenium compared to placebo in the RCTs. . ey .
NBT. Other studies used supplements containing 200 pg/Se/die.

Indicator/Reference RR (95% CI) Weight Reference RR (95% CI)  Weight

RCTs with Se-supplement treatment

: Stranges et al. 2007 ——— 1.49 (1.01, 2.20)6.04
1 - Serum Selenium Lippmann et al. 2009 . 1.08 (0.97, 1.19)90.26
Bleys et al. 2007 —- 1.57 (1.16, 2.13) 21.43 Algotar et al. 2010*  Sr————— e — () 92 (0.18, 4.81)0.33
Algotar et al. 2013* e 1.70 (0.74, 3.88) 1.35
Laclaustra et al. 2009 —e— 344 (1.73,6.84) 18.83 Karp et al. 2013 1.19 (0.61, 2.35)2.02
Subtotal (I-squared = 0.0%, p = 0.448) [&> 1.11 (1.00, 1.22) 100.00

Yang et al. 2010 1.00 (0.18, 5.71) 10.36

Stranges et al. 2011 2.29 (0.57,9.15) 12.88 gt?;ﬁgtgia;fﬂf%yo“}'“h 200 ng/Seldie S 49 (1.01, 2.20

1
Subtotal (I-squared = 36.6%, p = 0.192) 1.98 (1.22, 3.23) 63.51 Lippmann et al. 2009 e 1.08 (0.97, 1.19
Algotar et al. 2010 e —n. () 47 (0.04, 4.93

1

1

1

6.06
90.64
0.17
1.11
2.02
100.00

Algotar et al. 2013 69 (0.68, 4.21
Karp et al. 2013 O — 19 (0.61, 2.35

2 - Toenail Selenium Subtotal (I-squared = 0.0%, p = 0.411) K> 10 (1.00, 1.21
Rajpathak et al. 2005 —— 0.43 (0.28, 0.66) 20.74

Nt vt vt vt vt vt

RCTS limited to 'healty' subjects

Gao et al. 2007 3.35(1.18,9.51) 15.74 Stranges et al. 2007 I e 1.49 (1.01, 2.20) 14.89
Lippmann et al. 2009 e 1.08 (0.97, 1.19) 76.59

Subtotal (I-squared = 92.1%, p = 0.000) 1.13 (0.15, 8.45) 36.49 Algotar et al. 2013 S GEEE— 1.69 (0.68, 4.21) 3.06
Karp et al. 2013 T 1.19 (0.61, 2.35)5.46
Subtotal (I-squared =13.0%, p = 0.328) 1.15 (0.98, 1.35) 100.00

Overall (I-squared = 87.0%, p = 0.000) 1.57 (0.73, 3.39) 100.00

RCTs limited to males
Stranges et al. 2007 —— 1.61 (1.04, 2.47)26.80
Lippmann et al. 2009 oy 1.08 (0.97, 1.19)63.21

I I 1 Algotar et al. 2010 e ————————————————————————————— () 47 (0.04, 4.93)1.43

A 921 2 4 Algotar et al. 2013 T 1.69 (0.68, 4.21)8.56

Subtotal (l-squared = 33.7%, p =0.210 1.23 (0.92, 1.64)100.00

Figure 1. Forest-plot of cross-sectional studies using serum (1) and

toenail (2) selenium as exposure assessment method. RCTs limited to 'healthy' subjects and Witl’lout the most influential study
Stranges et al. 2007 —— 1.49 (1.01, 2.20)65.95
Algotar et al. 2013 T — 1.69 (0.68, 4.21)12.04
Karp et al. 2013 N S — 1.19 (0.61, 2.35) 22.01
1.44 (1.05, 1.98)100.00
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Park et al. 2012 0.76(0.60,0.97)  93.39 Figure 3. Forest-plot of RCTs using selenium-supplements as
Vinceti et al. 2015 1.14 (0.46, 2.81) 6.61 intervention. Summary RRs are presented for all studies and into

different stratified analyses.

Overall (I-squared = 0.0%, p = 0.395) 0.78 (0.62,0.98)  100.00
. . Conclusions
5 1 3
Figure 2. Forest-plot of cohort studies using dietary selenium as These results suggest that the ability of observational studies
exposure assessment method. to predict results of RCTs when addressing the health effects

of selenium may differ on the basis of the outcome studied

Health Medicine - University of Modena and Reggio Emilia. (diabetes versus cancer) as well as the indicator used for
Via Campi 287 - 41125, Modena. marco.vinceti@unimore.it exposure assessment and the type of population under study.

_— | -
UNIMORE (Cregaen st
—

3‘ Prof. Marco Vinceti, Department of Diagnostic, Clinic and Public

Ve

UNIVERSITA DEGLI STUDI DI Resparch Center
MODENA E REGGIO EMILIA

P,
%
2
5
5
S

&

S Cochrane




