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Appendix A: Complete PubMed Search 

Pubmed search conducted January 16, 2013 which was adapted to other databases: 

(("Antioxidants"[Mesh] OR "Carotenoids"[Mesh] OR "Vitamin A"[Mesh] OR "Ascorbic 

Acid"[Mesh] OR antioxidant*[tiab] OR anti-oxidant* OR tocopherol*[tiab] OR "vitamin e"[tiab] 

OR carotenoid*[tiab] OR betacarotene*[tiab] OR beta-carotene*[tiab] OR carotene*[tiab] OR 

lycopene*[tiab] OR cryptoxanthin*[tiab] OR lutein*[tiab] OR "vitamin a"[tiab] OR retinol[tiab] 

OR "vitamin c"[tiab] OR ascorbate*[tiab] OR ascorbic acid[tiab]) AND ("Pre-Eclampsia"[Mesh] 

OR pre-eclampsia[tiab] OR preeclampsia[tiab] OR (toxemia[tiab] AND pregnancy[tiab]) OR 

"Infant, Small for Gestational Age"[Mesh] OR "small for gestational age"[tiab] OR "small-for-

gestational-age"[tiab] OR SGA[tiab] OR "Fetal Growth Retardation"[Mesh] OR "fetal growth 

retardation"[tiab] OR "fetal growth restriction"[tiab] OR FGR[tiab] OR "intrauterine growth 

retardation"[tiab] OR "intra-uterine growth retardation"[tiab] OR "intrauterine growth 

restriction"[tiab] OR "intra-uterine growth restriction"[tiab] OR IUGR[tiab])) NOT 

animals[Mesh:noexp]  AND ("1970/01/01"[PDAT] : "2013/12/31"[PDAT]) 
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Appendix B: Manual for risk of bias assessment  

RB1. Was the study clinical setting well-described? 

Yes = described clinical setting (teaching vs. non / tertiary care, location) 

No = did not describe any 

Unclear = missing one key descriptor 

 

RB2. Were incomplete data (i.e. missing data) adequately described? 

Yes = described proportion of missing data or described there was no missing data 

No = no description of missing data or incomplete information on missing data 

Unclear = no mention of missing data 

 

RB3. Were statistical analyses described adequately? 

Yes = described all analyses presented in methods section 

No = missing important information on analyses 

Unclear = some unclear portions of results 

 

RB4. Were analyses appropriate? 

Yes = appropriate 

No = did not account for matching [if they did individual matching, they should use statistical 

methods that treat subjects as pairs, e.g. paired t-test, or conditional logistic regression], 

described distributions as skewed but used a t-test (which assumes normality), etc. 

Unclear = not well described or missing key information 

 

RB5. Did analysis provide sufficient presentation of data? 

Yes = means and SD or median and IQR in figures or tables or text; AND presented patient 

characteristics by group (same groups as presented in analysis) 

No = did not present characteristics of patients by groups stratified in analyses 

Unclear = not well described or missing key covariates 

 

RB6. Is the study report free of the suggestion of selective reporting? 

Yes = all exposure-outcome relationships described 

No = indication of selective outcome reporting, only select time points / markers 

Unclear = judgement (data not shown) 

 

RB7. Was confounding accounted for in the design and/or analysis? 

Yes = used restriction or matching [design], stratification or adjustment [analysis] to control for 

confounding 

No = did not account for confounding (only presented crude results) 

Unclear = concern of residual confounding or unclear description of methods used   
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Appendix C: Details of methods used to combine study groups and description of pooling 

Table 3.1: Description of case groups included and pooled by meta-analysis 

Meta-analysis Case groups pooled 

All preeclampsia 

Includes any, mild, severe, 

superimposed, early-onset, late-onset 

preeclampsia, eclampsia 

Mild & severe  

Preeclampsia & eclampsia 

Preeclampsia & superimposed preeclampsia 

Mild & severe & eclampsia 

Mild preeclampsia None 

Severe preeclampsia 

Includes eclampsia 

Severe & eclampsia 

 

Table 3.2: Equations used to pool means and standard deviations across study case groups* 

 Group 1 

(e.g. 

mild) 

Group 2  

(e.g. 

severe) 

Combined groups 

Sample 

size 

𝑁1 𝑁2 𝑁1 + 𝑁2 

Mean 𝑀1 𝑀2 𝑁1𝑀1 + 𝑁2𝑀2

𝑁1 + 𝑁2
 

SD 𝑆𝐷1 𝑆𝐷2 

√
(𝑁1 − 1)𝑆𝐷1

2 + (𝑁2 − 1)𝑆𝐷2
2 +

𝑁1𝑁2
𝑁1 + 𝑁2

(𝑀1
2 +𝑀2

2 − 2𝑀1𝑀2)

𝑁1 + 𝑁2 − 1
 

*Adapted with permission from Table7.7.a in Higgins JPT, Deeks JJ (editors). Chapter 7: 

Selecting studies and collecting data. In: Higgins JPT, Green S (editors), Cochrane Handbook for 

Systematic Reviews of Interventions Version 5.1.0 (updated March 2011). The Cochrane 

Collaboration, 2011. Available from http://handbook.cochrane.org/. 

Stata code for program for combining groups  

program combgroups, rclass 

 version 11 

 args n1 n2 m1 m2 sd1 sd2 

 scalar n_comb=`n1'+`n2' 

 scalar mean_comb=( [(`n1'*`m1') + (`n2'*`m2')]  / (`n1'+`n2') ) 

 scalar sd_comb= sqrt( ( [(`n1'-1)*`sd1'^2 ] + [(`n2'-1)*`sd2'^2 ] +   

[(`n1'*`n2')/(`n1'+`n2')] * [`m1'^2+`m2'^2-(2*`m1'*`m2')] ) / [`n1'+`n2'-1] ) 

 

 display "Combined N = " `n1'+`n2' 

 display "Combined Mean = " ( [(`n1'*`m1') + (`n2'*`m2')]  / (`n1'+`n2') ) 

 display "Combined SD = " sqrt( ( [(`n1'-1)*`sd1'^2 ] + [(`n2'-1)*`sd2'^2 ] +   

[(`n1'*`n2')/(`n1'+`n2')] * [`m1'^2+`m2'^2-(2*`m1'*`m2')] ) / [`n1'+`n2'-1] ) 

  

 return scalar n=n_comb 

 return scalar mean=mean_comb 

 return scalar sd=sd_comb 

  

end  
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Appendix E: Description of data available that was not amenable to statistical pooling 

Study Antioxidant Data provided that prevented statistical pooling 

Azar et al. (2011) Lipid-corrected vitamin E 

α-carotene 

β-carotene 

lycopene 

Geometric means (in figures)* 

Bakheit et al. (2010) Vitamin E 

Retinol 

Median and interquartile range 

Chappell et al. (2002) Lipid-corrected vitamin E Geometric means (in figures) 

Dirican et al. (2008) Lipid-corrected vitamin E 

 

None, result described in text 

 

Harsem, Braekke, and 

Staff (2006) 

Vitamin E Median and 95% confidence interval 

Harsem et al. (2008) Vitamin E Median and 95% confidence interval  

Hubel et al. (1997) Vitamin E 

Lipid-corrected vitamin E 

Vitamin C 

Median and interquartile range 

Palan et al. (2004) Vitamin E Median and 10
th

 to 90
th

 percentiles 

Rajasingam et al. (2009) Lipid-corrected vitamin E None, result described in text 

Serdar et al. (2003) Vitamin E 

Total carotene 

ORs across tertiles ; only mean (SD) for lipid-corrected 

form 

 

Wei et al. (2012) β-carotene OR for lowest versus highest quartile 

Zusterzeel et al. (2002) Vitamin E 

Vitamin C 

Median and interquartile range 

*The authors provided arithmetic means for retinol, α-tocopherol, and lutein; hence we could meta-analyzed the data 

extracted from figures for these markers. We were unable to pool the geometric means for γ-tocopherol, α-carotene, 

β-carotene, lycopene, α-tocopherol/total lipids, γ-tocopherol/total lipids 
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Appendix F: Additional details of study results not meta-analyzed 

Vitamin E  

 

Vitamin E (α-tocopherol, total tocopherol, or unspecified) and preeclampsia 

 

First/Second Trimester (5 studies) 

One study measured vitamin E in the first trimester among women with diabetes and 

found no significant difference for vitamin E or lipid-corrected vitamin E between subjects who 

subsequently developed preeclampsia and controls (Azar et al. 2011). Five studies measured 

vitamin E in the second trimester (Azar et al. 2011; Ben-Haroush et al. 2002; Chappell et al. 

2002; Rajasingam et al. 2009; Xu 2011). Four of the five studies reported no significant 

difference between cases and controls in vitamin E (Ben-Haroush et al. 2002; Xu 2011), or lipid-

corrected vitamin E (Chappell et al. 2002; Rajasingam et al. 2009). Only the study by Azar et al. 

(2011) reported finding a significantly higher level of vitamin E among preeclampsia cases 

compared to controls; however, no difference was observed for lipid-corrected vitamin E. 

 

Third Trimester (41 studies) 

Among four other studies not included in this meta-analysis for reasons provided in 

Appendix 5, two reported similar levels in cases and controls (Harsem, Braekke, and Staff 2006; 

Harsem et al. 2008), and two reported higher levels of vitamin E in cases (Bakheit et al. 2010; 

Hubel et al. 1997); and in one, the difference was statistically significant.(Bakheit et al. 2010) 

Two studies we were unable to pool reported significantly lower vitamin E in the third trimester 

for both mild and severe preeclampsia (Palan et al. 2004; Serdar et al. 2003), and one study found 

nonsignificantly higher levels in mild preeclampsia (Zusterzeel et al. 2002). Among four studies 

of preeclampsia that we were unable to pool, none reported an association between lipid-adjusted 

vitamin E measured in the third trimester and any preeclampsia (Hubel et al. 1997; Chappell et al. 

2002; Azar et al. 2011) or mild/severe preeclampsia (Dirican et al. 2008). 

 

γ-Tocopherol and preeclampsia 

 

First/Second Trimester (3 studies) 

Azar et al. (2011) found γ-tocopherol to be non-significantly higher in all three trimesters 

among women who developed preeclampsia, and correction for total lipids did not alter the 

findings. Rajasingam et al. (2009) reported that γ-tocopherol corrected for total cholesterol was 

similar at 14-22 weeks between women who would and would not later develop preeclampsia in a 

cohort of 385 high-risk (nulliparous, obese) women. The larger study by Xu (2011) found 

significantly elevated uncorrected γ-tocopherol at 12-18 weeks; the adjusted OR per 1 unit SD 

was 1.35 (1.02, 1.78). 

 

Third Trimester (5 studies) 

Among five studies that measured γ-tocopherol in the third trimester, none identified 

significant differences between cases of mild or severe preeclampsia and controls (adjusted for 

apoB) (Palan et al. 2004), or of any preeclampsia and controls (Zhang, Williams, et al. 2001; 

Williams et al. 2003; Roland et al. 2010; Azar et al. 2011). One of two large case-control studies 

observed a trend toward higher odds of preeclampsia among those in higher quartiles of 

uncorrected γ-tocopherol, even after adjustment for confounding (Williams et al. 2003). 
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Vitamin E (α-tocopherol, total tocopherol, or unspecified) and SGA (8 studies) 

 

Two studies reported that vitamin E was significantly lower in the second trimester for 

pregnancies that resulted in an SGA birth vs. controls (Dreyfuss et al. 2001; Kerver et al. 2012); 

however, one reported that after adjusting for total cholesterol, the levels of lipid-adjusted vitamin 

E were similar between the groups (Kerver et al. 2012). This is consistent with the findings of 

three other studies which found no significant difference in the second trimester for lipid-adjusted 

vitamin E (total cholesterol) (Rajasingam et al. 2009; Scholl et al. 2006; Chappell et al. 2002). 

Five studies measured vitamin E in the third trimester. One study reported it was 

significantly lower (Saker et al. 2008), one reported it was nonsignificantly higher (Ortega-

Senovilla et al. 2010), and one study reported it was significantly higher for SGA vs. appropriate 

for gestational age (AGA) births (Schiff et al. 1996). Interestingly, the two studies with serial 

measures showed that lipid-adjusted α-tocopherol was not significantly different during the 

second trimester but became significantly lower in SGA vs. AGA at the start of the third trimester 

(28 weeks) (Scholl et al. 2006; Chappell et al. 2002). 

 

γ-Tocopherol and SGA (4 studies) 

No additional details 

 

 

Vitamin C 

 

 

Vitamin C and preeclampsia 

 

First/Second Trimester (3 studies) 

 One study measured levels of vitamin C in the first trimester and found lower levels in 

women who subsequently developed preeclampsia (Zhang, Luthy, et al. 2001); the adjusted OR 

was 3.1 (95% CI: 1.1-9.4) for those below the 10
th

 percentile for vitamin C. Two studies 

measured vitamin C in the second trimester. One found similar levels for cases and controls at 14-

22 weeks (Rajasingam et al. 2009), and the other, which assessed vitamin C every four weeks 

from 20 weeks, found significantly lower vitamin C at every time point except 24 weeks 

(Chappell et al. 2002). 

 

Third Trimester (30 studies) 

One additional study reported that vitamin C levels were significantly lower among 

preeclampsia cases (Hubel et al. 1997). Another study reported that the levels were 

nonsignficantly lower among mild preeclampsia cases (Zusterzeel et al. 2002). 

 

Vitamin C and SGA (3 studies) 

 

Three studies examined the association between vitamin C levels in pregnancy and birth 

of an SGA infant. Two studies took samples during the second trimester and reported 
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significantly lower levels among pregnant women with subsequent SGA birth (Rajasingam et al. 

2009; Chappell et al. 2002). Two of these studies measured levels in the third trimester and also 

found lower vitamin C levels among cases (Chappell et al. 2002; Saker et al. 2008). In the one 

study with serial measurements, taken every 4 weeks from 20 weeks, women with SGA birth had 

significantly lower vitamin C levels than controls at every assessment (Chappell et al. 2002).  It 

should be noted, however, that cases were women with SGA birth who were also at high risk for 

preeclampsia, and controls were women with AGA births and at low-risk for preeclampsia, so 

there may well have been confounding by baseline risk. 

 

Vitamin A/Retinol 

 

Retinol and preeclampsia 

 

First/Second Trimester (2 studies) 

One study measured retinol in each trimester of pregnancy among women with diabetes 

and similar found levels at each timepoint between women who developed preeclampsia and 

those who did not (Azar et al. 2011). Another study measured retinol levels in the second 

trimester and also found that levels were similar between PE cases and controls (Rajasingam et al. 

2009).  

 

Third Trimester (13 studies) 

No additional details 

 

Retinol and SGA (6 studies) 

 No additional details 

 

 

Carotenoids 

 

 

Total carotene and preeclampsia (5 studies) 

 

Additionally, Dirican et al. (2008) found total carotene to be significantly lower in the 

third trimester for both mild and severe preeclampsia cases vs. controls. Serdar et al. (2003) 

reported a statistically significant OR of 7 for severe cases in the lowest versus highest tertile of 

total carotene in the third trimester; and all other ORs were above 1 but not significantly so. 

 

β-carotene and preeclampsia (9 studies) 

 

Among those we were unable to pool, Azar et al. (2001) found β-carotene was lower in 

preeclampsia cases in the first and third trimesters; the difference was not statistically significant 

in the second trimester. After adjusting for confounding (BMI, HDL cholesterol, prandial status), 

the difference was significant only in the third trimester, and results were consistent for lipid-

corrected β-carotene (total lipids). A published abstract by Wei et al. (2011) reported an adjusted 

OR for the lowest vs. the highest quartile of 6.0 (3.1, 11.9) at 24-26 weeks (adjustment variables 
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unclear from abstract). However, in two large case-control studies, neither reported any crude or 

adjusted ORs across quartiles significantly different from 1, nor did they suggest any consistent 

trend across quartiles (Zhang, Williams, et al. 2001; Williams et al. 2003).  

 

α-carotene and preeclampsia (4 studies) 

Azar et al. (2001) could not be pooled and found significantly lower levels in the third 

trimester, even after values were corrected for total lipids; however, no association was observed 

in the first or second trimester. Crude and adjusted ORs were not significantly different from 1 in 

either study that reported ORs (Zhang, Williams, et al. 2001; Williams et al. 2003). 

 

 

Lycopene and preeclampsia (5 studies) 

Azar et al. (2001) found that lycopene was higher in the second, but not in the first or third 

trimester, for cases of preeclampsia vs. controls, even after adjusting for confounding.  Zhang, 

Williams et al. (2001) reported ORs by quartile; crude ORs were not significantly different from 1 

but all were below 1 (reference is lowest level) suggesting that higher levels could be protective; 

however, the adjusted ORs suggested the opposite. Adjustment variables included total 

cholesterol.  

 

Other carotenoids and preeclampsia (4 studies) 

 No additional details 

 

Carotenoids and SGA (1 study) 

No additional details 
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Appendix G: Odds ratios reported in the reviewed studies for vitamin E and preeclampsia 

Xu 2011 

 12-18 weeks 

Zhang 2001 

36.8 ± 3.8 (cases and controls 

combined) 

Williams 2003 

37.4 ± 3.4 (cases and controls 

combined) 

Serdar 2003  

31-38 weeks 

By quartile, lowest=reference 

 

Total tocopherol 

Q2 OR = 1.30 (0.67, 2.52) 

Q3 OR = 1.13 (0.54, 2.37) 

Q4 OR = 1.45 (0.65, 3.23) 

z-score OR = 1.11 (0.85, 1.46) 

 

Q2 AOR = 1.60 (0.78, 3.27)1 

Q3 AOR = 1.17 (0.54, 2.53) 

Q4 AOR = 1.34 (0.58, 3.08) 

z-score AOR = 1.11 (0.83, 

1.49) 

 

a-tocopherol 

Q2 OR = 0.96 (0.50, 1.83)  

Q3 OR = 0.90 (0.44, 1.85) 

Q4 OR = 1.06 (0.49, 2.32) 

z-score OR = 1.05 (0.81, 1.37) 

 

Q2 AOR = 1.07 (0.54, 2.11)1 

Q3 AOR = 0.10 (0.48, 2.14) 

Q4 AOR = 1.00 (0.44, 2.24) 

z-score AOR = 1.06 (0.79, 

1.42) 

 

g-tocopherol 

Q2 OR = 1.34 (0.65, 2.76) 

Q3 OR = 1.02 (0.65, 2.76) 

Q4 OR = 2.00 (0.95, 4.23) 

z-score OR = 1.48 (1.13, 1.92) 

 

Q2 AOR = 1.24 (0.58, 2.64)1 

Q3 AOR = 1.00 (0.46, 2.10) 

Q4 AOR = 1.63 (0.75, 3.37) 

z-score AOR = 1.35 (1.02, 

1.78) 

 

g-/a-tocopherol ratio 

Q2 OR = 1.10 (0.58, 2.09)  

Q3 OR = 0.80 (0.41, 1.59) 

Q4 OR = 1.88 (0.94, 3.76) 

z-score OR = 1.52 (1.16, 2.00) 

 

Q2 AOR = 1.08 (0.56, 2.10) 

Q3 AOR = 0.80 (0.39, 1.67) 

Q4 AOR = 1.39 (0.71, 3.10) 

z-score AOR = 1.43 (1.08, 

1.90) 

 

By quartile, lowest=reference 

 

g-tocopherol 

Q2 OR = 0.75 (0.38, 1.49) 

Q3 OR = 1.13 (0.59, 2.16) 

Q4 OR = 1.30 (0.69, 2.45) 

 

Q2 AOR = 0.47 (0.20, 1.08)2 

Q3 AOR = 1.30 (0.61, 2.77) 

Q4 AOR = 1.27 (0.59, 2.71) 

 

a-tocopherol 

Q2 OR = 1.24 (0.61, 2.52) 

Q3 OR = 1.26 (0.62, 2.54) 

Q4 OR = 2.38 (1.23, 4.60) 

 

Q2 AOR = 1.71 (0.75, 3.93)2 

Q3 AOR = 1.83 (0.70, 4.75) 

Q4 AOR = 4.98 (1.77, 13.98) 

 

Q2 AOR = 1.43 (0.61, 3.34)3 

Q3 AOR = 1.22 (0.45, 3.32) 

Q4 AOR = 3.13 (1.06, 9.23) 

 

a-tocopherol/total cholesterol 

Q2 OR = 1.69  (0.82, 3.38) 

Q3 OR = 1.44 (0.68, 3.02) 

Q4 OR = 2.88 (1.22, 5.57)  

 

Q2 AOR = 1.73 (0.76, 3.92)4 

Q3 AOR = 1.85 (0.81, 4.24) 

Q4 AOR = 3.47 (1.60, 7.57) 

 

a-tocopherol/total lipids 

Q2 OR = 1.29 (0.66, 2.54) 

Q3 OR = 1.28 (0.65, 2.52) 

Q4 OR = 1.63 (0.84, 3.13) 

 

Q2 AOR = 1.49 (0.69, 3.19)6 

Q3 AOR = 1.57 (0.73, 3.35) 

Q4 AOR = 2.16 (1.03, 4.52) 

 

 

 

By quartile, lowest=reference 

 

g-tocopherol  

Q2 OR = 1.68 (0.92, 3.12) 

Q3 OR = 1.32 (0.70, 2.50) 

Q4 OR = 2.26 (1.24, 4.14) 

 

Q2 AOR = 1.43 (0.68, 2.98)5 

Q3 AOR = 0.97 (0.45, 2.08) 

Q4 AOR = 1.44 (0.68, 3.06) 

 

a-tocopherol 

Q2 OR = 1.16 (0.58, 2.31) 

Q3 OR = 1.78 (0.93, 3.42) 

Q4 OR = 3.69 (1.99, 6.82) 

 

Q2 AOR = 1.10 (0.50, 2.46)6 

Q3 AOR = 1.15 (0.52, 2.56) 

Q4 AOR = 1.65 (0.75, 3.60) 

 

 

By tertile, highest=reference 

 

T1 OR mild =  3.6 (0.9, 14.9) 

T2 OR mild = 1.9 (0.6, 6.1) 

 

T1 OR severe = 6.6 (1.6, 27.7) 

T2 OR severe = 2.0 (0.6, 7.4) 

 

1. Adjustment variables: smoking, the presence of pre-selected clinical risk condition  (i.e. chronic 

hypertension, history of preeclampsia, diabetes), prenatal regular using of vitamins or mineral 

supplementation, intervention status (vitamins  supplementation vs placebo), gestational age and 

baseline BMI 
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2. Adjustment variables: maternal age, nulliparity, prepregnancy body mass index (quartile), use of 

prenatal vitamins, gestational age at blood collection, education, planned pregnancy, and total 

cholesterol concentration 

3. Adjustment variables: maternal age, nulliparity, prepregnancy body mass index (quartile), use of 

prenatal vitamins, gestational age at blood collection, education, planned pregnancy, and total lipid 

concentration (2 x cholesterol + triglycerides) 

4. Adjusted for maternal age, nulliparity, prepregnancy body mass index (quartile), use of prenatal 

vitamins, gestational age at blood collection, education, and planned pregnancy 

5.  Adjustment variables: maternal age (<19; 19–34; and ≥35 years), nulliparity (yes/no), maternal 

adiposity, midarm circumference (continuous), gestational age (continuous), and prenatal vitamin 

use (yes/no) 

6. Adjustment variables: maternal age (<19; 19–34; and ≥35 years), nulliparity (yes/no), maternal 

adiposity, midarm circumference (continuous), gestational age (continuous), prenatal vitamin use 

(yes/no), and plasma total triglycerides (quartile) 
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Appendix H: Results of influence analyses (for meta-analyses with 10 or more 

observations) 

Meta-Analysis Results of Influence Analysis 

Vitamin A,  

All PE 

None of these studies were highly influential on the overall result; however, 

the Jendryczko 1989 study was an outlier and the confidence interval did not 

overlap with any of the others; SMD -4.35 (-6.02, -2.68)  

Vitamin C,  

All PE 

Howlader 2007 and Nilar 2009 were somewhat influential on the overall 

result; however, exclusion of neither study changed the overall conclusion 

Vitamin C,  

Mild PE 

Sharma 2006 study was influential on the overall result. It is the only study 

that found significantly higher levels of vitamin C in cases but mistakenly 

reported in the text that they found the levels were lower. When we omitted 

this study from the meta-analysis, we obtained a significantly negative 

pooled SMD; -0.43 (-0.69, -0.18). 

Vitamin C, 

Severe PE 

None of these studies were very highly influential on the overall result. 

Exclusion of Sharma 1984, Islam 2004, Noyan 2006, or Sharma 2006 studies 

would have resulted in a significantly negative pooled SMD. 

Vitamin E, 

All PE 

None of these studies were highly influential on the overall result 

Vitamin E, 

Mild PE 

Kaur 2008 study was influential on the overall result. Omitting this study 

from the meta-analysis resulted in a narrower confidence interval and a 

pooled SMD -0.18 (-0.54, 0.18). However, exclusion of this study would not 

change the overall conclusion of no significant difference. The Akyol 2000 

study was also somewhat influential in the opposite direction, but did not 

impact the conclusion of no difference. 

Vitamin E, 

Severe PE 

None of these studies were highly influential on the overall result 

Lipid-Adjusted 

Vitamin E,  

All PE 

None of these studies were highly influential on the overall result 
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Appendix I: Tables from additional meta-regression analyses 

 α-tocopherol & All Preeclampsia  (N overall=15; SMD= -0.35, 95% CI -0.66,-0.03, I
2
=88%) 

Covariate No. β- 

coef 

95% CI P I
2
, % Adj. 

R
2
, % 

Univariate models       

Prospective design 1      

Study Quality       

Addressed Confounding 10 0.85 0.23, 1.46 0.01 78.7 48.34 

NOS>4.5 (above median) 7 0.47 -0.24, 1.18 0.18 84.3 10.05 

Matched  4 0.28 -0.57, 1.14 0.48 88.5 -3.41 

Population / Setting       

General Population 13 0.23 -0.95, 1.40 0.68 89.0 -7.30 

High-risk for preeclampsia 2 -0.23 -1.40, 0.95 0.68 89.0 -7.30 

LMIC 8 -0.22 -0.98, 0.54 0.55 88.7 -9.15 

Exposure Characteristics       

Fasting 8 -0.72 -1.34, -0.10 0.03 80.3 36.91 

HPLC 13 1.06 0.10, 2.01 0.03 86.5 25.56 

Pre-labor sample 6 -0.22 -1.00, 0.55 0.55 86.9 -4.45 

MD gestational age (per wk) 13 -0.22 -0.49, 0.06 0.12 84.1 21.94 

MD maternal age (per year) 15 -0.14 -0.42, 0.13 0.27 89.2 -2.47 

MD BMI (per unit kg/m2) 7 -0.09 -0.51, 0.33 0.62 81.7 -23.11 

Multivariable model intercept* 14 -0.85 -1.51, -0.20 0.02 63.4 76.81 

HPLC  1.07 0.39, 1.76 0.01   

Fasting  -0.84 -1.30, -0.39 <0.01   

 

Vitamin E & Mild Preeclampsia (N overall=12; SMD= 0.09, 95% CI -0.55, 0.72, I
2
=93%) 

Covariate No. β- 

coef 

95% CI P I
2
, % Adj. 

R
2
, % 

Univariate models       

Prospective design 1      

Study Quality       

Addressed Confounding 6 0.14 -1.59, 1.86 0.86 93.4 -10.57 

NOS>4.5 (above median) 7 -1.00 -2.61, 0.59 0.19 93.0 8.40 

Matched  3 0.14 -1.86, 2.15 0.88 93.3 -10.42 

Population / Setting       

General Population 9 0.39 -1.58, 2.36 0.67 93.4 -8.52 

High-risk for PE 2 -0.64 -2.89, 1.62 0.54 93.2 -6.22 

LMIC 7 -0.06 -1.81, 1.69 0.94 93.8 -11.13 

Exposure Characteristics       

Fasting 4 -0.46 -2.26, 1.34 0.58 93.2 -6.83 

HPLC 9 1.18 -0.65, 3.01 0.18 93.3 8.33 

Pre-labor sample 4 -0.26 -2.08, 1.56 0.75 93.5 -9.68 

α-tocopherol 4 -0.35 -2.17, 1.46 0.67 93.4 -8.55 

Definition includes adverse events 8 -0.13 -1.96, 1.70 0.88 93.8 -10.98 

MD gestational age (per wk) 8 0.05 -0.51, 0.60 0.84 81.8 -22.92 

MD maternal age (per year) 7 0.15 -0.40, 0.71 0.50 82.2 -12.60 

MD BMI (per unit kg/m2) 0      

Multivariable model intercept* 11 -0.36 -1.89, 1.17 0.60 92.8 35.4 

NOS>4.5 (above median)  -1.40 -2.96, 0.17 0.07   

HPLC  1.71 -0.05, 3.48 0.06   
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Vitamin E & Severe Preeclampsia (N overall=17; SMD= -0.13 95% CI -0.57, 0.30, I
2
=90%) 

Covariate No. β- 

coef 

95% CI P I
2
, % Adj. 

R
2
, % 

Univariate models       

Prospective design 1      

Study Quality       

Addressed Confounding 8 -0.13 -1.07, 0.82 0.78 90.2 -7.15 

NOS>4.5 (above median) 8 -0.28 -1.22, 0.65 0.52 90.1 -4.43 

Matched  5 -0.07 -1.11, 0.97 0.89 90.0 -7.61 

Population / Setting       

General Population 12 0.12 -0.93, 1.16 0.81 90.2 -7.04 

High-risk for PE 4 -0.11 -1.25, 1.02 0.84 90.2 -7.08 

LMIC 12 -0.40 -1.41, 0.61 0.41 90.0 -2.39 

Exposure Characteristics       

Fasting 5 -0.70 -1.67, 0.28 0.15 88.4 8.83 

HPLC 12 0.54 -0.45, 1.54 0.26 89.0 3.35 

Pre-labor sample 5 -0.19 -1.23, 0.84 0.70 90.1 -6.59 

A-tocopherol 6 -0.74 -1.64, 0.17 0.10 87.3 13.13 

Definition includes adverse events 10 -0.26 -1.21, 0.69 0.57 90.2 -5.27 

MD gestational age (per wk) 13 0.05 -0.16, 0.25 0.62 83.1 -5.33 

MD maternal age (per year) 12 0.13 -0.04, 0.31 0.12 78.2 17.16 

MD BMI (per unit kg/m2) 4 0.27 -0.76, 1.30 0.38 78.5 15.44 

Multivariable model intercept 12 -0.18 -0.60, 0.24 0.35 63.4 56.50 

WMD maternal age (per year)  0.17 0.02, 0.31 0.03   

Fasting  -1.01 -1.90, -0.11 0.03   

 

Vitamin C & All Preeclampsia  (N overall=29; SMD= - 0.56, 95% CI -0.83,-0.28, I
2
=91%) 

Covariate No. β- 

coef 

95% CI P I
2
, % Adj. 

R
2
, % 

Univariate models       

Prospective design 1      

Study Quality       

Addressed Confounding 18 0.19 -0.62, 1.00 0.49 91.2 -3.39 

NOS>4.5 (above median) 10 -0.66 -1.44, 0.12 0.09 90.5 7.94 

Matched  9 0.21 -0.63, 1.05 0.62 90.8 -3.08 

Population / Setting       

General Population 23 -0.25 -1.22, 0.72 0.60 91.2 -3.42 

High-risk for PE 4 0.19 -0.95, 1.33 0.74 91.2 -4.00 

LMIC 21 -0.26 -1.13, 0.62 0.55 91.2 -3.15 

Exposure Characteristics       

Fasting 9 0.15 -0.70, 1.00 0.72 91.1 -4.11 

HPLC 6 -0.01 -0.99, 0.96 0.98 91.1 -4.38 

Pre-labor sample 9 -0.54 -1.37, 0.28 0.19 90.4 3.73 

MD gestational age (per wk) 23 0.00 -0.25, 0.25 0.99 92.3 -5.47 

MD maternal age (per year) 24 0.01 -0.26, 0.27 0.96 91.1 -5.36 

MD BMI (per unit kg/m2) 7 0.09 -0.16, 0.34 0.40 64.5 3.65 

 

For all tables in Appendix 9: *Restricted to prospective studies. CI, confidence interval; HPLC, 

high-performance liquid chromatography; LMIC, low- or middle-income country; MD, mean 

difference; NOS, Newcastle-Ottawa Scale [score] 
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Vitamin C & Mild Preeclampsia (N overall=11; SMD= -0.32, 95% CI -0.67, 0.03, I
2
=77%) 

 

Vitamin C & Severe Preeclampsia (N overall=15; SMD= -0.35, 95% CI -0.72, 0.01, I
2
=84%) 

 

 

 

Covariate No. β- 

coef 

95% CI P I
2
, % Adj. 

R
2
, % 

Univariate models       

Prospective design 0      

Study Quality       

Addressed Confounding 6 -0.24 -1.02, 0.54 0.5 79.0 -8.05 

NOS>4.5 (above median) 4 -0.69 -1.39, 0.00 0.05 68.9 35.51 

Matched  3 0.27 -0.59, 1.13 0.49 78.7 -7.26 

Population / Setting       

General Population 9 0.36 -0.64, 1.36 0.44 77.6 -3.03 

High-risk for PE 1      

LMIC 7 0.42 -0.37, 1.20 0.26 76.0 6.07 

Exposure Characteristics       

Fasting 5 -0.51 -1.19, 0.18 0.13 67.5 26.59 

HPLC 3 -0.67 -1.46, 0.13 0.09 72.1 25.42 

Pre-labor sample 3 -0.58 -1.37, 0.21 0.13 72.8 20.58 

Definition includes adverse events 8 0.18 -0.70, 1.07 0.65 78.51 -9.15 

MD gestational age (per wk) 6 0.13 -0.05, 0.31 0.11 0  

MD maternal age (per year) 6 0.06 -0.10, 0.23 0.36 0  

MD BMI (per unit kg/m2) 0      

Multivariable model intercept 11 0.12 -0.30, 0.54 0.55 55.1 58.10 

NOS>4.5 (above median)  -0.63 -1.26, 0.00 0.05   

Fasting  -0.46 -1.05, 0.13 0.11   

Covariate No. β- 

coef 

95% CI P I
2
, % Adj. 

R
2
, % 

Univariate models       

Prospective design 0      

Study Quality       

Addressed Confounding 7 0.08 -0.78, 0.95 0.84 83.6 -8.63 

NOS>4.5 (above median) 4 -0.69 -1.57, 0.21 0.12 81.2 13.3 

Matched  4 0.60 -0.29, 1.49 0.17 77.7 13.55 

Population / Setting       

General Population 12 0.11 -1.00, 1.22 0.83 84.5 -8.66 

High-risk for PE 2 0.02 -1.32, 1.36 0.98 84.8 -8.73 

LMIC 11 0.29 -0.68, 1.25 0.53 84.9 -7.15 

Exposure Characteristics       

Fasting 6 -0.24 -1.12, 0.65 0.57 83.1 -5.07 

HPLC 4 -0.55 -1.50, 0.39 0.23 82.6 5.56 

Pre-labor sample 3 -0.42 -1.48, 0.63 0.40 83.6 -2.52 

Definition includes adverse events 9 -0.73 -1.50, 0.05 0.06 79.8 23.15 

MD gestational age (per wk) 10 0.09 -0.14, 0.32 0.41 83.9 -3.64 

MD maternal age (per year) 10 0.02 -0.32, 0.36 0.89 84.2 -16.26 

MD BMI (per unit kg/m2) 3 0.11 -1.71, 1.92 0.59 56.6 -48.8 

Multivariable model intercept 15 0.19 -0.41, 0.79 0.51 76.8 32.17 

NOS>4.5 (above median)  -0.57 -1.40, 0.27 0.16   

Definition includes adverse events  -0.64 -1.40, 0.11 0.09   


