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Figure 1. Evaluating Study Quality and Strength of Evidence

Risk of Bias

Fask of bias 15 determined for each
individual study.
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Quality of Evidence \

Cruality 15 rated across all studies
separately for human and non-human
evidence streams. Human evidence
begins as ‘moderate quahty’ and may be
downgraded (-1 or -2) or upgraded (+1
or +2) according to factors. Non-buman
evidence begins as “lngh quality” and
may be downgraded (-1 or -2} accordmg
to factors.
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Strength 15 rated across all studies
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evidence streams. The final rafings
represent the level of certamty of
toxacity.
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Results: Risk of Bias
Human Evidence
N=19

For individual studies (N=19)
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Individual Studies for PFOA & BW

Study PFOA increase PFOA range (ng/mL} Covariates
Apelberg et al. 2007 In ng/mL 03-7.1 ga —e— |
Apelberg et al. 2007 In ng/mL 0.3-71 ga, ma, bmi, race, par, smk, sex, ht, wtg, dia, hyp I—-—H
Apelberg et al. 2007 25th to 75th percentile 1.2-21 Qa —— !
Apelberg et al. 2007 25th to 75th percentile 1.2-21 ga, ma, bmi, race, par, smk, sex, ht, wig, dia, hyp
Apelberg et al. 2007 ng/mL 03-7.1 ga, ma

I
Chen et al. 2012 In ng/mL geomean(stdev) = 1.84(2.23) ga, ma, bmi, par, cot, sex, edu, delmode |—o-;—|
Chen et al. 2012 ng/mL geomean(stdev) = 1.84(2.23) ga, ma H

|
Fei et al. 2007 ng/mL <LL0OO-415 ga, ma, bmi, par, smk, sex, SES, gabd H
Fei et al. 2007 ng/mL <LLOO-415 ga, ma, bmi, par, smk, sex, SES, gabd, PFOS H

I
Fromme et al. 2010 ng/mL 054-4.20 None I - 1

I
Hamm et al. 2010 In ng/mL < LOD-18 ga, ma, race, grav, mwt, matht, smk, sex |—o—:-|
Hamm et al. 2010 ng/mL = LOD-18 ga, ma, race, grav, mwt, matht, smk, sex |-||rH
Hamm et al. 2010 1stto 2nd tertile (ng/mL) <L0D-<1.1t0 1.1-2.1 ga, ma, race, grav, mwt, matht, smk, sex |—:—-—|
Hamm et al. 2010 1stto 3rd tertile (ng/mL} <L0D-<111t0>2.1-18 ga, ma, race, grav, mwt, matht, smk, sex ——

I

|
Kim S etal. 2011 ng/mL 04-3.23 Qa, ma, par } : |

|
Maisonet et al. 2012 1st to 2nd tertile <31t03.1-44 ga, bmi, par, smk —=—
Maisonet et al. 2012 1stto 3rd tertile <31to>44 qa, bmi, par, smk b—=——
Maisonet et al. 2012 ng/mL 1.0-164 ga, bmi, par, smk |-t-|:

I
Nolan et al. 2009 Low to mid exposure NA ga, ga2, ga3, ma, race, sex, SES |—LI—|
Nolan et al. 2009 Low to high exposure NA ga, ga2, ga3, ma, race, sex, SES |—H

|
Savitz et al. 2012b, study Il 25th to 75th IOR (In PFOA) 1.92 ga, ma, par, edu, smk, exposyr, state |-o-|
Savitz et al. 2012b, study Il 100 ng/mL PFOA 100 ng/mL ga, ma, par, edu, smk, exposyr, state |o|:
Savitz et al. 2012b, study 1st/2nd guintile to 3rd guintile 39 <89t89-<196 ga, ma, par, edu, smk, exposyr, state |—II—|
Savitz et al. 2012b, study 1st/2nd guintile to 4th quintile 3.9 <8910 19.6-53.1 ga, ma, par, edu, smk, exposyr, state =
Savitz et al. 2012b, study Il 1st/2Znd quintile to 5th quintile 39- <8910 53.1-1897.0 ga, ma, par, edu, smk, exposyr, state |—.—H

I
Washino et al. 2009 log10PFDA ND-5.3 qa ——
Washino et al. 2009 log10PFOA ND-5.3 ga, ma, bmi, race, par, smk, sex, edu, bsp |—0—H
Washino et al. 2009 ng/mL ND-5.3 ma, ga -

I

|
Whitworth et al. 2012 ng/mL median (IQR) = 2.2{1.6-3.0) ga, ma, bmi, par
Whitwaorth et al. 2012 1stto 2nd quartile < 1,65 to 1.65-2.24 ga, ma, bmi, par —e—]
Whitworth et al. 2012 Istto 3rd quartile < 1,65 to 2.25-3.03 ga, ma, bmi, par —a—q
Whitworth et al. 2012 Ist to dth quartile < 1.6510 >3.03 ga, ma, bmi, par |—-—1-|
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Meta-analysis for Birth Weight (n=9 studies)
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Rate the Quality and Strength of the Evidence

Extract Data Rate the

& Data Rate Quahty Strength of
. of Evidence :
Analysis Evidence

“PECO” Systematic Select
Statement search Studies

Rate Quality of Rate Strength of
Evidence Evidence

High Sufficient evidence of toxicity

Moderate Limited evidence of toxicity

Low

Inadequate evidence of toxicity
Program on Reproductive
Health and the Environment
[ Evidence of lack of toxicity ]




Summary of Quality of Evidence for PFOA

Evidence Stream
Human Non-human
mammalian
Starting rating Moderate _
o |Risk of Bias 0 -1
& |Indirectness 0 0
& |Inconsistency 0 0
§ Imprecision 0 0
Publication bias 0 0
o |Large magnitude effect 0 N/A
8 Dose response 0 N/A
;-‘3 All p955|ble co‘nfoundmg would 0 N/A
confirm negative result
Grade 0 -1
@35;{;;315;g;fru;;zm Final rating Moderate |Moderate| .



Strength of Evidence
Human Evidence = “Sufficient”

CRITERIA: .« o .
1. Quality of evidence: Moderate SUffICIent ewdence Of
2. What is the direction of effect? Decrease in fetal growth tOXiCity

with PFOA exposure

3. What is the confidence in the effect? A new study would
be unlikely to change the certainty in the direction of the
effect

4. Are there other compelling attributes of the data that

' inty? . . . .
influence certainty? The available evidence includes consistent

results from well-designed, well-conducted
studies and the conclusions are unlikely to be
strongly affected by the results of future
studies. A positive relationship was observed
between exposure and outcome where
chance, bias and confounding can be ruled
out with reasonable confidence.

Used criteria and considerations used by IARC, the U.S. Preventive Services Task
269 Force, and U.S. EPA for
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To assess our confidence in the overall conclusion that there is a relationship between PFOA and birth weight, we explored the potential effect that a new study might have on our meta-analysis of birth weight. First, we determined the effect size necessary to shift our meta-analysis under two scenarios: 1) that the 95% confidence interval overlaps zero (becomes statistically insignificant), and 2) that the effect size is greater than zero (moves to the opposite direction). We assumed that the new hypothetical study would have a standard error equal to the smallest in our group of studies (Fei et al. 2007). We found that another new study would have to have an effect size of 18 grams in the positive direction in order to enlarge our confidence intervals to overlap zero, and 225 grams in the positive direction to shift our effect size to greater than zero. 

Second, to investigate how residual confounders might influence the meta-analysis, we conducted a separate meta-analysis using only unadjusted estimates from all the studies. Because the Hamm et al. study only provided an unadjusted estimate and p-value on a natural log-transformed scale, we made a log transformation for this study to obtain 395 the untransformed estimate and the standard error was calculated from the p-value (Altman and Bland 2011; Higgins et al. 2008). We found that the overall unadjusted estimate for change in birth weight was -30.9 (95% confidence interval: -49.3, -12.5) grams per ng/mL increase in serum PFOA. Compared to the unadjusted meta-analysis, the adjusted meta-analysis (-18.9 grams) had a smaller effect size but tighter confidence interval. 


Summary of Recommendations for
Systematic Review Methods

Doable!
Protocol (prespecified approach) is essential

3. Apply consistent, systematic approach for evaluating

each evidence stream separately, then integrate

Build off existing methods for a structured, complete
and transparent methodology for integrating
evidence:

OHAT/ Navigation Guide/GRADE
. Support infrastructure and research
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