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Today’s talk

Considerations for identifying the best body of evidence related to exposure
studies

GRADE thoughts on assessing risk of bias across a body of evidence

How to use evidence about exposures in decision-making
e GRADE Evidence to Decision (EtD) frameworks



GRADE is a method/system/approach to

operationalize:

 the assessment of the certainty in a body of
evidence

e the criteria and process for making
transparent decisions and recommendations



R.L. Morgan, et al.

Envircnment International 122 (2019) 168-184

Contents lists available at ScienecDirect

Environment International

journal homepage: www.elsevier.com/locate/envint

A risk of bias instrument for non-randomized studies of exposures: A users' M)
guide to its application in the context of GRADE ke

Rebecca L. Morgan®, Kristina A. Thayer”, Nancy Santesso”, Alison C. Holloway*, Robyn Blain®,
Sorina E. Eftim”, Alexandra E. Goldstone”, Pam Ross', Mohammed Ansari®, Elie A Akl
Tommaso Filippini®, Anna Hansell™", Joerg J. Meerpohl®, Reem A. Mustafa®™', Jos Verbeek™,
Marco Vinceti™", Paul Whaley”, Holger J. Schiinemann™"™, GRADE Working Group
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Environment International 122 (2019) 168-184

Build the PECO, develop protocol and
define preferred exposure assessment,
and related confounders and co-
interventions

M

Identify studies eligible for SR Identify studies

Stage | not eligible for SR

s e

Define individual study-level
Stage I target experiment that
minimizes RoB

& Identify issues of indirectness
and link to GRADE

Conduct RoB for exposures
assessment of eligible studies

'

Determine final RoB per study

sogel R o [ [

Conduct sensitivity
analyses at domain level

|

Determine the final RoB across
body of evidence

Identify studies not
included in the
decision-making

___________l___________________

Integrate final RoB into GRADE
certainty of the evidence <
assessment

GRADE

GRADE: Grading of Recommendations Assessment, Development and Evaluation; PECO: population,
exposure, comparator, outcome; RoB: risk of bias; SR: systematic review.

Fig. 1. Approach for conducting an assessment using the RoB instrument for NRS of exposures and the integration into GRADE when conducting systematic reviews

of exposure.

GRADE: Grading of Recommendations Assessment, Development and Evaluation; PECO: population, exposure, comparator, outcome; RoB: risk of bias; SR: systematic

review.



* No guiding framework for operationalizing the PECO approach and the
types of PECO gquestions researchers and decision-makers existed

FO rmu |at| ﬂg * In environmental, public and occupational health research, specific
. challenges exist with identifying the exposure and comparator within the
questions PECO

* Five paradigmatic approaches and examples for identifying the exposure
and comparator in systematic review and decision-making questions.
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Environment International

journal homepage: www.elsevier.com/locate/envint

Preface

Identifying the PECO: A framework for formulating good questions to
explore the association of environmental and other exposures with health
outcomes

Rebecca L. Morgan®, Paul Whaley”, Kristina A. Thayer®, Holger J. Schiinemann®®"
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Table 1

Five paradigmatic approaches and examples for identifying the exposure and comparator in systematic review and decision-making questions (from Morgan RL,
Whaley P, Thayer KA, Schiinemann HJ: Identifying the PECO: A framework for formulating good questions to explore the association of environmental and other
exposures with health outcomes. Environment International 2018. (Morgan et al., 2018b))

Potential systematic-review or research context

Approach

PECO example

1. Calculate the health effect from an exposure; describing the
dose-effect relationship between an exposure and an
outcome for risk characterisation.

2. Evaluate the effect of an exposure cut-off on health
outcomes, when the cut-off can be informed iteratively by
the results of the systematic review.

3. Evaluate the association between an exposure cut-off and a
comparison cut-off, when the cut-offs can be identified or
are known from other populations.

4. Identify an exposure cut-off that ameliorates the effects on
health outcomes.

5. Evaluate the potential effect of a cut-off* that can be
achieved through an intervention to ameliorate the effects
of exposure on health outcomes.

Explore the shape and distribution of the
relationship between the exposure and the
outcome in the systematic review.

Use cut-offs defined based on distribution in
the studies identified in the systematic
review.

Use mean cut-offs from external or other
populations (may come from other research).

Use existing exposure cut-offs associated
with known health outcomes of interest.
Select the comparator based on what
exposure cut-offs can be achieved through an
intervention.

Among newborns, what is the incremental effect of 10 dB
increase during gestation on postnatal hearing impairment?

Among newborns, what is the effect of the highest dB exposure
compared to the lowest dB exposure (e.g. identified tertiles,
quartiles, or quintiles) during pregnancy on postnatal hearing
impairment?

Among commercial pilots, what is the effect of noise
corresponding to occupational exposure compared to noise
exposure experienced in other occupations on hearing
impairment?

Among industrial workers, what is the effect of exposure to
<80dB compared to =80 dB on hearing impairment?

Among the general population, what is the effect of an
intervention that reduces noise levels by 20 dB compared to no
intervention on hearing impairment?




Determinants of certainty in a
body of evidence: GRADE

* A body of evidence starts as: high | @DDD

ol

* 5 factors that can lower certainty h
1. Risk of bias 33§
2. Inconsistency (or heterogeneity) cece
3. Indirectness (PICO and applicability) J_
4. Imprecision : f =
5. Publication bias 3=
e 3 factors may increase certainty =
1. large magnitude of effect t%ﬁ_
2. opposing plausible residual bias or confoun
3. dose-response gradient . :I
LA



Any risk of bias tool can be

usedq:

e hould be validated

. over the items of interest
. OBINS-E good candidate

Environment Inbernational 130 (201R) 352-187

Comtents lists available at Sciencelirect

Environment International

journal homepage: www.elsevier.com/locate/envint

Evaluation of the risk of bias in non-randomized studies of interventions )
(ROBINS-I) and the ‘target experiment’ concept in studies of exposures: s
Rationale and preliminary instrument development
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Sorina E. Eftim”, Alexandra E. Goldstone”, Pam Ross”, Gordon Guyatt”, Holger J. Schiinemann™*

* Depermment of v, amd ty the I & MeShsser Uverity. Hoalsh 5
Cimiee; Reom 14, 1280 Main Sroet W, Hemibon, O L85 4K, Conada

" imiegrase Risk Information System (IR15) oo, Nosenal Cnir fo
Proteciion Agovcy, Mudldng & 2UHD, Resosreh Trimghe bk, N
* Drperamne of Obaseirics e Gyrecolegy, Mcliaer Lévery, Neckh 3
N4, 9000 Lev Pighhwey, Faifas, VA 2031, 4554

* Deparyaams of Midicins, McMarsry Universiy, Hieakh Sclences Contre, Room 2C14. 1250 Mein Sorver W, Jicmabion, OW L85 A1, Canads

sl Assessmens (NCEAL Dfice of Resarch nd Devekpeant, 15 Evirommonrsl
A

2 Ciontre, Mo SNSZA. 1280 Main Strves Wi, Nemsiion, ON L5 4K, Conada



Evaluate RoB per outcome using the RoB instrument for NRS of exposures

Research | Children's Health

Confounding Selection Measurement of Exposure  Departures from Exposure  Missing Data Measurement of Outcomes Reported Results

Apelberg et al. 2007
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RoB Matrix: Exposure to BPA on prevalent
overweight and obesity

Studies Confounding Selection Measurement of Departures from Missing Data Measurement of Reported Results
Exposure Exposure Outcomes

Carwile 2011~
Eng 2013~ "
Harley 2013*
Li2013"
Shankar 20127

Wang 2012* T

* Prevalent overweight

T Prevalent obesity - Moderate ~ Serious -

Ranciere, F., Lyons, J. G., Loh, V. H., Botton, J., Galloway, T., Wang, T., . . . Magliano, D. J. (2015). Bisphenol A and the risk of
cardiometabolic disorders: a systematic review with meta-analysis of the epidemiological evidence. Environ Health, 14(1), 46.
doi:10.1186/512940-015-0036-5
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RoB Matrix: Exposure to BPA on prevalent
overweight and obesity

Studies Confounding Selection Measurement of Departures from Missing Data Measurement of Reported Results
Exposure Exposure Outcomes

Carwile 2011~
Eng 2013* '
Harley 2013*
Li2013"
Shankar 20127

Wang 2012* T

* Prevalent overweight

T Prevalent obesity - Moderate ~ Serious -

Ranciere, F., Lyons, J. G., Loh, V. H., Botton, J., Galloway, T., Wang, T., . . . Magliano, D.J. (2015). Bisphenol A and the risk of cardiometabolic
disorders: a systematic review with meta-analysis of the epidemiological evidence. Environ Health, 14(1), 46. doi:10.1186/s12940-015-0036-5
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RoB judgment across the body of evidence

Studies Confounding Selection Measurement of Departures from Missing Data  Measurement of Reported Results

Exposure Exposure Outcomes

Carwile 2011~

Eng 2013"1

Harley 2013 ]

Li 2013*
Shankar 20121

Wang 20127

" Prevalent overweight
T Prevalent obesity
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RoB judgment across the body of evidence
(prevalent overweight): Part 2

Measurement of Outcomes Reported Results

Carwile 2011
Eng 2013
Harley 2013
Li 2013
Wang 2012

16



Prevalent overweight

0Odds Ratio
IV, Random, 95% CI

Odds Ratio
Study or Subgroup log[Odds Ratio] SE_Weight IV, Random, 95% Cl
1.3.1 Aduits
Carwile & Michels 2011 027 03516 122%  1.31[080,2.14]
\ang 2012 02161 01253 236%  1.24[0.97,1.59]
Subtotal (95% CI) 35.8%  1.25[1.01,1.56]

Heterogeneity: Tau®= 0.00; Chi®= 0.04, df=1 (P = 0.88), = 0%
Testfor overall effect £=2.02 (P = 0.04)

1.3.2 Children

Eng 2013 0.0677 01484 21.0% 1.07 [0.80,1.43]
Harley 2012 &y 0.3075 03037 9.4% 1.36 [0.75, 2.47]
Harley 2012 9y 14351 04924  43% 4.20[1.60,11.03]
Li2013 hoys -0.1985 02028 156% 0.82[0.55,1.22]
Li 2013 girls 0.2546 0225 14.0% 1.2910.83, 2.00]
Subtotal {95% Cl) 64.2% 1.24[0.88,1.74]

Heterogeneity: Tau®= 0.08; Chi*=10.44, df=4 (P=0.03); F=62%
Testfor overall effect: £=122 (P =0.22)

Total {95% CI) 100.0%
Heterogeneity: Tau®= 0.03; Chi*=10.98, df=6 (P = 0.09); 7= 45%
Testfor averall effect: Z=1.77 (P = 0.08)

Testfor subgroup differences: Chi=000,df=1(P=095) F=0%

1.21[0.98, 1.50]

4 1

|

[

Odds Ratio
IV, Random, 95% CI

>
01 02 05 2 5 10
Decreased risk Increased risk
Odds Ratio
Study or Subgroup log[Odds Ratio] SE_Weight IV, Random, 95% CI
1.3.1 Adults
Carwile & Michels 2011 027 0.2816 17.3% 1.31[0.80, 2.14]
Wang 2012 02151 01253 335% 1.24[0.97,1.59]
Subtotal (95% CI) 50.8% 1.25[1.01, 1.56]

Heterogeneity: Tau®= 0.00; Chi*= 0.04, df=1 (P = 0.85); F= 0%
Testfor overall effect 2= 2.02 (F = 0.04)

1.3.2 Children

Eng 2013 00677 0.1484 298% 1.07 [0.80,1.43]
Harley 2012 &y 0.3075 0.3037 133% 1.36[0.75, 2.47]
Harley 2012 Gy 1.4351 0.4934 6.1% 4.20[1.60,11.03]
Li 2013 boys -0.1885 0.2038 0.0% 0.82[0.55,1.22]
Li 2013 girls 0.2546 0.2325 0.0% 1.29[0.83, 2.00]
Subtotal (95% CI) 49.2% 1.58 [0.84, 2.98]

Heterogeneity Taus= 022, Chi*=7.21, df= 2 (F = 0.03); F= 72%
Testfor overall effect 2= 1.42 (P = 0.16)

Total {95% CI) 100.0%
Heterogeneity: Tau®= 0.03; Chi*=7.27, df=4 (P=0.12); F= 45%
Testfor overall effect: 2= 2.05 (P=0.04)

Test for subgroup differences: Chi*= 046 dfi=1(P=050) F=0%

1.31 [1.01, 1.69]

0”

-

0.1
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Decreased risk

05 2
Increased risk
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By outcome: Prevalent obesity

Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
1.2.1 Adults
Shankar 2012 05247 01339 414% 1.69[1.30, 2.20] —— 1
Wang 2012 04055 01356 404% 1.50[1.15,1.96] —a—
Subtotal (95% Cl) 81.8% 1.59[1.32,1.92] <>

Heterogeneity: Tau®=0.00; Chi*=0.38, df=1{P=053);, F=0%
Testfor overall effect £=4.89 (P = 0.00001)

1.2.2 Children
Eng 2013 07178 02019 18.2% 2.051[1.38, 3.09] -
Subtotal (95% CI) 18.2% 2.05[1.38, 3.05] e

Heterogeneity: Mot applicable
Testfor overall effect 2= 356 (F=0.0004)

Total (95% CI) 100.0% 1.67 [1.41,1.98] L 2
ity: Tau== Chir= = = R= I t t 1 } |
Testforovral efct 2= 894 (F < 0.00000) ot o2 o5 A i b0
A ) Decreasedrisk Increasedrisk
Testfor subgroup differences: Chi*=1.27 df=1 (P = 0.26), *=21.5%
Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
2 1.2.1 Adults

Shankar 2012 05247 01339 69.5% 1.89[1.30, 2.20] B =
Wang 2012 0.4055 0.1356 0.0% 1.80[1.15, 1.96]
Subtotal (95% CI) 69.5%  1.69[1.30,2.20] S
Heterogeneity: Mot applicable
Testfar overall effect 2= 3.92 (P = 0.0001}
1.2.2 Children
Eng 2013 07178 02019 305% 2.051[1.38, 3.08] —
Subtotal {95% CI) 30.5% 2.05[1.38, 3.05] e
Heterageneity: Mot applicable
Testfar overall effect. 2= 3.56 (P = 0.0004)
Total (95% CI) 100.0% 1.79[1.44, 2.23] <&
Heterogeneity: Tau?= 0.00; Chi®= 0.64, df=1 (P = 0.43; F= 0% IU p 052 055 é é
Test for overall effect: £=5.23 (P = 0.00001) : 'Decreaséd risk Increased risk
Testfor subgroup differences: Chi*= 0.64, df=1(FP=043) F=0%




Studies Confounding Selection Measurement Departures from  Missing Measuremen Reported Study level
of Exposure Exposure Data t of Results risk of bias
Outcomes

Apeglberg et al.
2007*

Arbuckle et al. 2011

Chen et al. 2012*

Fei et al. 2007*

Fei et al. 2008

Halldorsson et al.
2011

Hamm et al. 2010*

Kim S et al. 2011*

Kim SK et al. 2011

Maiseonet et al.
2012*

Monroy et al. 2007

Nolan et al. 2009*

Savitz et al. 2012a

Saviiz et al. 2012b

Stein et al. 2008

Washing et al. 2008*

Whitworth et al.
2012*

Domain-level RoB,
Judgment

Moderate Serious Critical




* The weighing of the domains for an overall
assessment of risk of bias requires considered
judgment across domains. The type of bias (domains)
should not be equally weighted by default

e Reducing risk of bias through inclusion and exclusion
of studies and sensitivity analysis may or may not
come at cost of applicability (directness)



 Risk of bias assessment should include an
assessment of the direction (and if possible
magnitude) of risk of bias

e The GRADE domain of opposing residual
plausible confounding is integrated with the
risk of bias assessment

* In the context of GRADE confounding bias the
default concern is that risk of bias on that
domain is serious.

e Look for reasons why this is not the case



Transparency within the Evidence Profile:
GRADE assessment

Quality assessment Ne of patients Effect

exposure to | exposure to
BPA (CAS# | lower levels
80-05-7) of BPA

Relative | Absolute Quality
(95% Cl) (95% Cl)

Ne of | Study | Risk of . . L Other
. . . Inconsistency | Indirectness | Imprecision ) .
studies | design bias considerations

Prevalent overweight (assessed with: BMI =85th percentile for age/gender in children; BMI 18.5-25/30 kg/m?2)
5 studies |very, very |not serious ®  |not serious  |serious none 1774/5403 | 1584/5657 [ OR1.21 | 40more per [ &@OOO

a. Most studies adjusted for known confounders of body composition (age, ethnicity, gender,
height, race), and diet; however, two studies did not account for caloric intake or diet which is
relevant for evaluating weight-related outcomes, there is some risk of unmeasured confounding;

Prevalent obesity BPA measurement present potential for bias as the chemical is non-persistent with a short half-

3 studies life and exposure measurements were not repeated (except in one study), one study measures

BPA three months post-BMI measurement, remaining studies measure BPA and BMI at the same

time; potential risk of reporting bias because three studies did not report prior publication of a

protocol; however, all studies present outcome measures and analyses consistent with a priori

plan outlined in the manuscript.

Cl: Confidd™3" =T5%
one outlying study contributing 4.3% of the weight to the analysis of children.

c. Imprecision is present because the width of the confidence interval is consistent with both
important benefit and harm.
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ABSTRACT

Increasing interest exists in applying the Grading of Recommendations Assessment, Development and Evaluation
(GRADE) approach to environmental health evidence. While ideally applied to evidence synthesized in system-
atic reviews and corresponding summary tables, such as evidence profiles, GRADE's correct application requires
that “the evidence that was assessed and the methods that were used to identify and appraise that evidence
should be clearly described.” In this article, we suggest that GRADE could be applied to evidence assembled
from narrative reviews, modelled (indirect) evidence, or evidence assembled as part of a rapid response, if the
underlying judgments about the certainty in this evidence are based on the relevant GRADE domains and provid-
ed transparently. Health questions that require assessing the certainty in a body of evidence to provide trustwor-
thy answers may range from hours, to days or weeks, to a few months to scenarios that allow assessing evidence
without short-term time pressures. Time frames of emergent, urgent or rapid evidence assessments will often re-
quire relying on existing summaries or rapidly compiling the available evidence and making assessments. Even
without available full systematic reviews, expressing the certainty in the evidence can provide useful guidance
for users of the evidence and those who evaluate certainty in effects. The ratings also help clarifying disagreement
between organizations tackling similar questions about the evidence. Using the structured GRADE domains, nar-
rative or other summaries of the evidence can be presented transparently.

© 2016 Elsevier Lid. All rights reserved.

Table 1

Examples of GRADE applied across different time scenarios.

Type of response  Ultra-shor emergency response: Urgent response: one to two weeks  Rapid response: one to three months  Routine response: more than 3
within ane or more hours maonths
Example ‘West Virginia Elk River spill Melamine in compaosite food Avian influenza PFOA and birth weight
Population: community exposed to products. Population: people with suspected  Popularion: women of reproductive
the chemical spill. Population: healthy people avian influenza infection. age and fetuses (before and/for
Interver : chemicals in i medamine i during pregnancy or development).
the spill that contaminated water from ion food products below  Comparison: no ivir. i
supply. 0.5 mg/kg body weight per day. Dutcomes: mortality, duration of perfluorooctanoic acid (PFOA; CAS#
Comparison: no chemicals in the spill  Comparison: higher than 0.5 mgfkg hospitalizatson, incidence of lower  335-67-1) or its salts.
Ouboomes: genatoxicity, body weight of melamine from respiratory tract complications Comparison: lower levels of PFOA.
devel | or oo ition food. {used for this example of the Outcomes: fetal growth, birth
reiciny, liver toxicity and others. Outcomes: renal insufficency certainty assessment below), weight, other measures of fetal or
(assessed with renal clearance), antiviral drug resistance existing newhorn size.
urinary tract calculi, urinary tumors before treamment, and seriows
{used for this example of the certainty  adverse events.
in the evidence).
Type of evidence Available evidence: animal Available evidence: animal Available evidence: five randomized  Available evidence: a systematic

roxicobogy studies in rodents for two

chemicals in the spill (a 28-day
study and a reratology study) and
SAR analyses for other chemicals in
the spill with no toxicology data.

ricology studies in rat and mice
wiith exposures to various levels of
melamine via feeding, including a
control group. The utilized evidence
should be supported by a literature
search with ransparent inclusion and
exclusion criteria and a (narrative)
summary of that evidence.

trials in patéents with seasonal flu
( summarized in systematic
reviews), case studies of patients
with avian influenza, in virro and
in vivo animal data.

review of 18 non-randomized
(observational ) studies (10 were
included in a meta-analysis).

GRADE domumins to assess certminty in the evidence: suggested approsches to making judgments or proposed judgments (note these are not necessarily reflecting judgments in the

original scenarios).
Risk of blas

Imprecision

Inconsistency

Fublication bias

Animal srudies: would be assessed by
risk of bias (Ro#) considerations for
andmal studies (e.g randomization,
blinding at outcome

Animal studies: would be assessed
by risk of bias (RoB) considerations
for animal studies (e.g.

iz hologists blinded

sufficient characterization of test
compound, or whether all animals
were accounted for). Ideally, RoB
assessments would be available for
individual studies and summarized
across studies. In the Ek River
example, the number of animal
studies was small and could be

assessed at the individual level within

a short-time frame. A de novo risk of
bias evaluation may not be feagible in
cases where evidence is drawn from
existing narrative risk assessments
that summarize a large body of
literature. Nevertheless, it may still be

possible to assess risk of bias based on

the uncertainties and evidence
limitations described in the risk
asgessment.

SAR: could be assessed using OECDH
miodel validation or similar guidance
that recommends presentation of a
defined domain of applicability for a
defined endpoint supported by
appropriate measures af
goodness-of-fit (OECD, 2007).
Could be assessed for both animal
data and SAR (g, considering sta-
tistical or numerical uncertainey in
model parameters).

Could be assessed for both animal
data and SAR [eg., assessing simi-
larity of results hased on applying
different models).

Could be assessed for both animal
studies and SAR. A judgment of
undetected might be reasonable if

in their assessments or all animals
accounted for). In this case it
appears that the animal studies did
nat repart that it was randomized
and, thus, may be at risk of bias.

‘While no summary estimates are
available, an assessment could be
guided by the availability of data
from anly 100 animaks in different
exposure groups which would result
in wide confidence inzervals.

Only one study was included and
therefore no inconsistency is present
{Guyatt et al, 2011d).

Could be assessed using guidance for
animal studies but a judgment of
undetected might be reasonable if

Nat serious

Serious

Nat serious

Undetected

Serious based on some concern of
risk of bias in the included studies
{in the original repart, the authors
used an approach to rating certainty
that accounted for risk of bias by
lowering the certainty from high to
moderate).

Nat serious

Nat serious

Undetected



Examples of GRADE applied across different time scenarios,

Lltra-short emergency response;
within one or more hours

Urgent response: one to bwo weeks

Rapid response: one to three months  Routine response: more than 3
months

West Virginia Elk River spill
Population: community exposed to
the chemical spill.
Intervention/exposure: chemicals in
the spill that contaminated water
supply.

Comparison: no chemicals in the spill.
developmental or reproductive
toxicity, liver toxicity and others.

Type of evidence Available evidence: animal
toxicology studies in rodents for two
chemicals in the spill (a 28-day
study and a teratology study) and
SAR analyses for other chemicals in

the spill with no toxicology data.

GRADE domains to assess certainty in the evidence: suggested approaches to making judgments or proposed judg

original scemarios),
Risk of bias Animal studies: would be assessed by
risk of bias { Rol) considerations for
animal studies (e randomization,
blinding at outcome assessment,
sufficient characterization of test
compound, or whether all animals

Melamine in compaosite food
products

Population: healthy people
Intervention/exposure; melamine
froim compaosition food products below
0.5 mg/ke body weight per day.
Comparison: higher than 0.5 mg/ke
body weight of melamine from
composition food.

Outcomes: renal insufficiency
(assessed with renal clearance),
urinary tract calculi, urinary tumors
(used for this example of the certainty
in the evidence ),

Available evidence: animal
tocicology studies in rat and mice
with exposures to varions levels of
melamine via feeding, including a
control group, The utilized evidence
should be supported by a literature
exclusion criteria and a ( narrative)
summary of that evidence.

Animal studies: would be assessed
by risk of bias {RoB) considerations
for animal studies {e.g.
randomization, pathologists blinded
in their assessments or all animals
accounted for). In this case it

Avian influenza PFOA and birth weight

Population: people with suspected  Population: women of reproductive
avian influenza infection. age and fetuses (before and/or
Intervention/exposure: oseltamivir.  during pregnancy or development),
Comparizon: no oseltamivir, Intervention fexposure:;

Outcomes: mortality, duration of perfluorooctanoic acid {PFOA; CASH

hospitalization, incidence of lower  335-67-1) or its salts.
respiratory tract complications Comparison: lower levels of PFOA
{useq for :
cerainty} Rest of table summarizes:
antiviral

before vl m - GRADE domains

o = risk of bias,

trials in p ; i

(s imprecision,

reviews), indirectness,

with avia

in vivo

inconsistency,

publication bias,
magnitude, etc.
= Certainty in evidence
= Possible summary
statements

Not serio




GRADE domains to assess certainty in the evidence: suggested approaches to making judgments or proposed judgments (note these are not necessarily reflecting judgments in the

original scenarios ).
Risk of bias

Imprecision

Inconsistency

Animal studies: would be assessed by
risk of bias { RoB) considerations for
animal studies (e.g randomization,
blinding at outcome assessment,
suffident characterization of test
compound, or whether all animals
were accounted for). ldeally, RoB
assessments would be available for
individual studies and summarized
aross studies. In the Elk River
example, the number of animal
studies was small and could be
assessed at the individual level within
a short-time frame. A de novo risk of
bias evaluation may not be feasible in
cases where evidence is drawn from
existing narrative risk assessments
that summarize a large body of
literature. Nevertheless, it may stll be

possible to assess risk of bias based on

the uncertainties and evidence
limitations described in the risk
assessment

SAR: could be assessed using OECD
model validation or similar guidance
that recommends presentation of a
defined domain of applicability for a
defined end point supported by
appropriate measures of
goodness-of-fit (OECD, 2007).

Could be assessed for both animal
data and SAR (e.g., considering sta-
tistical or numerical uncertainty in
model parameters).

Could be assessed for both animal
data and SAR (eg., assessing simi-
larity of results based on applying
different models).

Animal studies: would be assessed
by risk of bias (RoB) considerations
for animal studies (e.g.
randomization, pathologists blinded
in their assessments or all animals
accounted for). In this case it
appears that the animal smudies did
not report that it was randomized
and, thus, may be at risk of bias.

While no summary estimates are
available, an assessment could be
guided by the availability of data
from only 100 animals in different
exposure groups which would result
in wide confidence intervals.

Only one study was included and
therefore no inconsistency is present
(Guyatt et al., 2011d).

Mot serious

Serious

Mot serious

Serious based on some concern of
risk of bias in the induded studies
(in the original report, the authors
used an approach to rating certainty
that accounted for risk of bias by
lowering the certainty from high o
moderate).

Mot serious

Mot serious



P. Whaley et al. Environment Intermaronal 162 (2022) 107109

A. SRs which include only the most direct evidence

Systematic review
question phiased i
PECO statement

B. 5Rs which include evidence from studies of surrogates

Fig. 2. Schematic representation of how it might be decided to include studies of surrogates in a systematic review.

P. Whaley et al.

Table 2
Summary of the 10 examples used in this manuscript to show how discussion of biological pl:

Surrogates of higher biological plausibility, for which indirectness is less
important

Population Animal models for human carcinogenicity of 2-nitropropane
Exposure (dose) Extrapolating from high doses to low doses of genotoxic substances

Exposure Oral administration of bisphenol-A via gavage, or availability of a
(route) pharmacokinetic model to translate intravenous dose to oral equivalent
Exposure Inferring estrogenic potential of other bisphenols and from studies of bisphenol-A
(substance)
Outcome Maternal serum thyroxine (T4) for child neurodevelopmental outcomes

Environment Intermational 162 (2022) 107109
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Table 3

Summary of potential influencing factors in judging biological plausibility or
external validity of study surrogates, as suggested by the examples in this
manuscript.

Potential influencing factors in judging the biological
plausibility or external validity of study surrogates

Population The extent to which the biological pathway connecting
exposure to outcome is operating in both the surrogate
population and the target population (Fig. 5A)

Exposure — dose The similarity of the toxicodynamic and toxicokinetic processes
by which the surrogate dose acts in comparison to that of the
dose range of interest

Exposure - route The similarity by which an organism absorbs and metabolises
the substance of concern via the surrogate route as opposed to
the target route; or the reliability with which exposure from the
surrogate route can be transformed to values which match
exposure from the route of interest

Exposure The extent to which the surrogate molecule influences the
-substance biological processes by which the target molecule is thought to
elicit its biological effects (Fig. 5C)
Outcome The extent to which a surrogate outcome is predictive of the

target outcome of concern (Fig. 5B)




Type of response

Ultra-short emergency response:
within one or more hours

Urgent response: one to two weeks

Rapid response: one to three months

Routine response: more than 3
months

Indirectness

Possible summary
statement”

Animal studies: could be assessed
using GRADE's indirectmess
assessment (Guyatt et al., 2011¢;
Schiinemann et al., 2013). Animal
studies may be rated down for
indirectness if concerns exist about
extrapolating from animals to
humans, e.g., relevance of animal
model for the health outcome of in-
terest or route of exposure.

SAR: could be assessed based on ev-
idence of direct relation of the model
to a defined endpoint SAR would
typically be downgraded for
indirectness.

There is low certainty in the
evidence suggesting no association
between the exposure and toxicity
based on SAR analyses.

This could be rated down for serious
indirectness of extrapolating from
animals to humans and uncertainty
about the levels of exposure
(different levels or routes of
exposure evaluated than those one
isinterested in and modeling of
exposure levels based on
composition food products from
more exact exposures fed to
animals). Further concerns would
likely be described for the
comparator.

There is very low certainty in the
evidence suggesting no association
between levels of melamine
exposure from composition food
products below 05 mg/kg body
weight per day and urinary tumors.

There is very low certainty
suggesting that oseltamivir reduces
hospitalization in patients with
avian influenza.

Very serious

Mot serious

There is moderate certainty in the
evidence suggesting that PFOA is
assodated with harmful effects on
fetal growth.

* Note, this hypothetical summary was derived by the authors of this editorial, not those of the original report.
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with the body of
evidence?

Hazard

identification /
Risk assessment

Evidence Profile (or similar)
certainty assessment

Values Equity
Resources Acceptability
Cost effectiveness Feasibility
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Identifying the PECO: A framework for formulating good questions to
explore the association of environmental and other exposures with health
outcomes
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Potential systematic-review or Approach
research context

1. Calculate the health effect from an exposure; describing Explore the shape and distribution of the
the dose-effect relationship between an exposure and an  relationship between the exposure and the
outcome for risk characterization. outcome in the systematic review.

2. Evaluate the effect of an exposure cut-off on health Use cut-offs defined based on distribution in the
outcomes, when the cut-off can be informed iteratively by studies identified in the systematic review.
the results of the systematic review.

3. Evaluate the association between an exposure cut-off Use mean cut-offs from external or other
and a comparison cut-off, when the cut-offs can be populations (may come from other research).
identified or are known from other populations.

4. ldentify an exposure cut-off that ameliorates the effects Use existing exposure cut-offs associated with

on health outcomes. known health outcomes of interest.
5. Evaluate the potential effect of a cut-off that can be Select the comparator based on what exposure
achieved through an intervention to ameliorate the cut-offs can be achieved through an intervention.

effects of exposure on health outcomes.
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How should we make
decisions

Evaluation of EtD
frameworks



Exploring the EtD Frameworks
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WHO-TB w WHO policy on TB infection control in health-care facilities, congregate settings and households Help {3° e

W Should triage of peaple with TB signs, symptoms vs. be used in health care settings to reduce TB transmission to HCWs (including community HCWs) when compared to transmission to HCW (including community HC B Bottompanel & Explanations =
Project setup -
QUESTION Status v

Tasks

Scope

ASSESSMENT

. Table view options w Expand all
References

Prognosis

Problem @
Comparisons Is the problem a priority?
Evigence table Desirable Effects & M

'ﬂz_qo . . w How substantial are the desirable anticipated effects?

Presentations Undesirable Effects @
How ial are the i anticipated effects?

¥ Multi comparisons
Certainty of evidence o
PanelVaice What is the overall certainty of the evidence of effects?

Document sections Values @

Is there important uncertainty about or variability in how much people value the main outcomes?

Dissemination

Balance of effects @

Does the balance between desirable and undesirable effects favor the intervention or the comparison?

Resources required Li}

How large are the resource requirements (costs)?

Certainty of evidence of required resources @
What is the certainty of the evidence of resource requirements (costs)?

Cost effectiveness @
Does the cost-effectiveness of the intervention favor the intervention or the comparison?

Equity L]
What would be the impact on health equity?

Acceptability €@
Is the intervention acceptable to key stakeholders?

Feasibility @
Is the intervention feasible to implement?




GRADE findings of which EtDs criteria are
relevant

Priority of the problem Resources Required
Desirable Effects Cost Effectiveness
Undesirable Effects Equity

Values Acceptability

Balance of Effects Feasibility



GRADEpro|GDT| GRADEpro Demo w Example of Multi Intervention Framework

Project setup

General information Template name

EtD templates Environmental or occupational health recommendation
LD > Question
Team
v~ Assessment

Scope ¥ Problem

Is the problem a priority?
References ¥ Desirable Effects

How substantial are the desirable anticipated effects?
Prognosis v Undesirable Effects

How substantial are the undesirable anticipated effects?
Comparisons ¥ Certainty of Evidence

What is the overall certainty of the evidence of effects?
Multi comparisons ¥ Values

Is there important uncertainty about or variability in how much people value the main outcomes?
PanelVoice  Balance of Effects

Does the balance between desirable and undesirable effects favor the intervention or the comparison?
Document sections » Resources Required

How large are the resource requirements (costs)?
Dissemination ¥ Certainty of Evidence of Required Resources

What is the certainty of the evidence of resource requirements?

¥ Cost Effectiveness
Does the cost-effectiveness of the intervention faver the intervention or the comparison?

¥ Equity
What would be the impact on equity?

v Acceptability

Is the intervention acceptable to key stakeholders?
v Feasibility

Is the intervention feasible to implement?

¥ Planetary Health
What is the impact of the interventions on planetary health

» Conclusions

> Presentations

Help 3% 9



Summary

e Across body of evidence
risk of bias assessment

* Any instrument can serve
e Across studies and across
domains
e Sensitivity analysis
needed

* Integrate with other
domains

e But first ask the right
(PECO) question

Global Evidence Sumﬁﬁt

Using evidence. Improving lives.

=

10 - 13 September 2024

Prague, Czech Republic

@ Cochrane 2 G|N

day

Guidelines
International
Network

Campbell

Collaboration



	Foliennummer 1
	Foliennummer 2
	Foliennummer 3
	Today’s talk
	Foliennummer 5
	Foliennummer 6
	Formulating questions
	Foliennummer 8
	Determinants of certainty in a body of evidence: GRADE
	Foliennummer 10
	Evaluate RoB per outcome using the RoB instrument for NRS of exposures
	Foliennummer 12
	RoB Matrix: Exposure to BPA on prevalent overweight and obesity
	RoB Matrix: Exposure to BPA on prevalent overweight and obesity
	RoB judgment across the body of evidence
	RoB judgment across the body of evidence (prevalent overweight): Part 2
	Prevalent overweight
	By outcome: Prevalent obesity
	Foliennummer 19
	Foliennummer 20
	Foliennummer 21
	Transparency within the Evidence Profile: GRADE assessment
	��
	Making certainty assessments transparent
	Foliennummer 25
	Foliennummer 26
	Foliennummer 27
	Foliennummer 28
	Foliennummer 29
	Foliennummer 30
	Foliennummer 31
	Foliennummer 32
	GRADE findings of which EtDs criteria are relevant
	Foliennummer 34
	Summary

