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Today’s talk

Introduction to Health Assessment and Translation
group (formerly OHAT)

Background on risk-of-bias

OHAT risk-of-bias tool

— Domains for observational studies in humans

— How to make a risk-of-bias judgement

Risk-of-bias for an individual study and across studies

Evidence integration
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— Systematic reviews and meta-analyses

— Systematic evidence maps

https://www.niehs.nih.gov/research/atniehs/labs/iha/ohat/index.cfm
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What is risk-of-bias?

Direction of bias

* Bias is a systematic error, or deviation from the
truth, in results or inferences

|
. . . . I
e Can lead to underestimation or overestimation l K
|
of true effect : towards
— Bias towards or away from the null : the null
|
e Actual bias cannot be measured '
Null Ob?ferved True
. . = effect
« However, potential for bias can be RR=L0 4 effect
=Ll RR=2.0

systematically and transparently judged by
experienced reviewer
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Why assess risk-of-bias in systematic review? Systematic Review

Planning and Protocol

e Critical, transparent, and Risk-of-bias in
consistent evaluation of the body individual study
of evidence is required for a
systematic review

* ldentifying and characterizing risk-
of-bias in an individual study
Informs assessment of confidence
In a body of evidence
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OHAT risk-of-bias tool

OHAT approach

« Parallel approach to
assessing risk-of-bias in
human and non-human
studies

o Study design determines
applicability of questions

e Domain based assessment

* Faclilitates consideration of
risk-of-bias across evidence
streams with common terms
and categories

RoB Domains

Risk-of-bias prompting questions

Selection

1. Was administered dose or exposure level adequately
randomized?

2. Was allocation to study groups adequately concealed?

3. Did selection of study participants result in appropriate
comparison groups?

Animal

Human

RCT Obs.*

Confounding

4. Did the study design or analysis account for important
confounding and modifying variables?

Performance 5. Were experimental conditions identical across study
groups?
6. Were the research personnel and human subjects blinded
to the study group during the study?
Attrition/ 7. Were outcome data complete with respect to attrition or
exclusion exclusion from analysis?
Detection 8. Can we be confident in the exposure characterization?
9. Can we be confident in the outcome assessment?
Selective 10. Were all measured outcomes reported?
reporting

Other sources of
bias

11. Were any other potential threats to internal validity

*For observational studies, applies to different study designs (e.g., cohort, cross-sectional, case-control)
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O HAT ap p FoacC h RoB Domains Risk-of-bias prompting questions Animal Human
RCT Obs.*
. . 1. Was administered dose or exposure level adequately
e Seven risk-of-bias randomized?
questions that are relevant 2. Was allocation to study groups adequately concealed?
to human Observatlonal Selection 3. Did selection of study participants result in appropriate
studies comparison groups?
Confounding 4. Did the study design or analysis account for important
confounding and modifying variables?
Performance 5.  Were experimental conditions identical across study
groups?

6. Were the research personnel and human subjects blinded
to the study group during the study?

Attrition/ 7. Were outcome data complete with respect to attrition or
exclusion exclusion from analysis?
Detection 8. Can we be confident in the exposure characterization?

9. Can we be confident in the outcome assessment?

Selective 10. Were all measured outcomes reported?
reporting

Other sources of | 11. Were any other potential threats to internal validity
bias

*For observational studies, applies to different study designs (e.g., cohort, cross-sectional, case-control)
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Risk-of-bias judgements for each domain

» Specific guidance for assessing risk-of-bias

Definitely Low ] )
will change across evaluations

Direct evidence of _
low risk-of-bias practices — Especially for exposure assessment, outcome e

PROTOCOL FOR A SYSTEMATIC REVIEW OF TRAFFIC-RELATED

assessment, selection, and confounding T
PrObably I.OW I\ o o e perm Soorsery f peranc, T pronoes BT s
» Project-specific protocol customizes guidance

A g

Indirect evidence of
low risk-of-bias practices

— Developed with input from subject matter
Probably High/NR experts/technical advisors

Indirect evidence of — Peer review of protocol/risk-of-bias assessment

high risk-of-bias practices _ _ _ _ _
* Direction and magnitude of bias considered

Definitely High

Direct evidence of
high risk-of-bias practices
NR= Not reported

Note: Not Reported (NR) is
assumed to be equivalentto
probably high risk of bias
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RoB Question: Can we be confident in the exposure characterization?

» For each question we use project

Specific ROB criteria to determine if an Direct evidence that more than one traffic-related air pollutant was reported
individual study “fits” into one of the AND exposure was consistently assessed using well-established methods that directly
four rating options measure exposure,

o _ OR exposure was assessed using less-established methods that directly measure
» For example, a “definitely low” rating exposure and are validated against well-established methods,

requires direct evidence AND exposure was assessed in a relevant time-window and reasonably well aligned with

the outcome,

AND there is sufficient range or variation in exposure measurements across groups to
potentially identify associations with health outcomes,

AND there is evidence that most of the exposure data measurements are above the limit
of quantitation for the assay, and measured with good accuracy and precision such that
different exposure groups can be distinguished.

Note: Data on cross-validation R2 and/or sensitivity/subgroup analyses (e.g., selecting
only subjects residing within a specified short distance from a road site monitor) may
indicate a study has lower risk of bias, but the absence of such analyses will not penalize
a study.

10
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Project-specific risk-of-bias criteria

Question: Can we be confident in the exposure characterization?

Cohort - Definitely Low Risk-of-bias (++)

Direct evidence that more than one traffic-related air pollutant was reported

AND exposure was consistently assessed using well-established methods that directly measure
exposure,

OR exposure was assessed using less-established methods that directly measure exposure and are
validated against well-established methods,

AND exposure was assessed in a relevant time-window and reasonably well aligned with the outcome,

AND there is sufficient range or variation in exposure measurements across groups to potentially
identify associations with health outcomes,

AND there is evidence that most of the exposure data measurements are above the limit of
guantitation for the assay, and measured with good accuracy and precision such that different exposure
groups can be distinguished.

Note: Data on cross-validation R2 and/or sensitivity/subgroup analyses (e.g., selecting only subjects
residing within a specified short distance from a road site monitor) may indicate a study has lower risk
of bias, but the absence of such analyses will not penalize a study.

Cohort - Probably Low Risk-of-bias (+)

Indirect evidence that the exposure was consistently assessed using well-established methods that directly
measure exposure,

OR exposure was assessed using less-established methods that directly measure exposure,
AND exposure was assessed in a relevant time-window and reasonably well aligned with the outcome,

AND there is sufficient range or variation in exposure measurements across groups to potentially identify
associations with health outcomes, ¢

AND there is evidence that most of the exposure data measurements are above the limit of quantitation for
the assay and measured with good accuracy and precision such that differentexposure groups can be
distinguished.

Probably High Risk of Bias (-) or (NR)

Indirect evidence that the exposure was assessed using poorly validated methods that directly
measure exposure

AND indirect evidence that exposure assessment does not adequately reflect relevant
exposure levels (e.g., poor density of data, poor data quality, many missing values, substantial
data misalignment),

OR there is evidence that the exposure was assessed using indirect measures that have not
been validated or empirically shown to be consistent with methods that directly measure
exposure (e.g., questionnaire, self-report without validation),

OR there is insufficient information provided about the exposure assessment, including
validity and reliability, but no evidence for concern about the method used (record “NR” as
basis for answer).

Definitely High Risk of Bias (--)

Direct evidence that the exposure was assessed using methods with poor validity,

AND direct evidence that exposure assessment does not adequately reflect relevant
exposure levels (e.g., poor density of data, poor data quality, many missing values,
substantial data misalignment),

OR evidence of substantial exposure misclassification.

11
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Individual reviewer

Selective Reporting
Were all measured outcomes reported? " Show details
Reviewer 1

[C) Copy
Probably low risk of bias

All cutcomes outlined in the abstract, introduction, and methods are reported, but most data was provided only qualitatively.

+ Create new override
Judgment

Normal A B I Ug == T,

e B—

Probably low risk of bias v

®

Bias direction

All outcomes outlined in the abstract, introduction, and methods are reported, but most data was provided only qualitatively.

not entered/unknown v

HEALTH ASSESSMENT
WORKSPACE COLLABORATIVE
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Attrition

Were outcome data complete with respect to attrition or exclusion from analysis? <" Show details

Reviewer 1

Reviewer 2
+ ‘ [C) Copy

[C1 Copy

Definitely low risk of bias Probably low risk of bias

Authors explain attrition, deemed not to affect outcomes (++): "For the current study, we finally excluded
five children who had lived in these areas for less than 1 year and four children who did not consent to
take 1Q test, resulting in 331 subjects eligible for our study "

331 of the 340 identified subjects were enrolled in the study. Five were excluded for not living in the

region for an appropriate duration and one for lack of consent, however the authors do not discuss the
exclusion of the other 3 individuals.

Final assessment
Judgment

Normal ¢ B I U & == L

e ——

Definitely low risk of bias v

Data were relatively completa (i.e., 5% loss). Of the 340 subjects selected for inclusion, 5 were excluded because they lived in the area for less than a year with an additional 4 not

consenting to participate.

Bias direction

not entered/unknown v
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RoB for an individual study

» Tiered approach for determining study
guality of an individual study

* Not all domains contribute equally to overall
risk-of-bias for a study

-
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&

%
i  Key domains typically include

Selective Report. .. Confounding

— confounding bias

o o
<& =
& %

'S

— exposure characterization

— outcome assessment

Legend
s = Definitely low risk of bias

- Frobahly low risk of bias
. Probably high risk of bias

B Definitely high risk of bias 14
ﬁ Mot reported
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How RoOB is incorporated into evidence integration
More informative studies

* Lower RoB studies are more informative o
for developing conclusions Selection |- |,

Confounding |

« However, studies are not excluded from an
evaluation if they are higher RoB Attrition

— Typically summarized Exposure

— They may provide important information Outcome -

— Can be used in sensitivity analyses Reporting

Other

Legend
s = Definitely low risk of bias

- Frobahly low risk of bias
. Probably high risk of bias
B [Deinitely high risk of bias

ﬁ Mot reported

15



National Institute of C
m Environmental Health Sciences TO S u m m arl Ze Jooc

Division of Translational Toxicology

OHAT risk-of-bias tool Systematic Review

Planning and Protocol

Six risk-of-bias domains (7 RoB guestions)
for observational studies

<
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. SE S Definitely low ] Probably high or NR ] ;
Four response options: . H [_tdentify Evidence

Probably low Definitely high =

@
o
E

[ewiuy

Assess risk-of-bias individual studies

Assess ROB in

individual studies

Risk-of-bias across studies used to support
evidence integration

RoB informs confidence

— Low RoB studies are most informative to in body of evidence

conclusions

— RoB across studies contribute to confidence
In body of evidence

[ Concluéions ]
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Risk-of-bias in the context of OHAT hazard identification or level of concern
conclusion

- - R

Planning

— Rate confidence in
Problem WL, Broad bodies of evidence

: Literature Evidence
Formulation h Search
Integration Factors Considered for

(Hazard Assessment Human and Animal Evidence

3 Level of Concern Factors Increasing Confidence
Integrate ) ) iude of affect
Conclusions® magnitude of effec

Systematic Reviey
i

N

[Mechans Study Cuality 1= m Devedop Hazard

Identificatan
Caonclusions

E Identify Evaluate Evidence d

£ m:m—mp Evidence Evidence - (Steps 5-7) ose response _

E - [Eteps 2-3) - . (Step 4) HEazarl:I and consistency (species/populations)
n-m'-) . e other

% - - ' Assess indaidual Il : u it Lot + residual confounding

>

[=]

Eactors Decreasing Confidence
unexplained inconsistency
Exposure indirectness/applicability
B isk of bias/i | validi
Pharmacokinetic Exposure rl:b“za::: g:t:sma valldity
Measurements Assessment p iy
+ imprecision

ADME Data &g, biomonitoring data

and other axposure

Dosimatry Modaling SiTogates

4

ADME = absorption, distribution, metabolism, excretion
*NTP is currently updating the NTP approach for reaching level of concern conclusions [expected 2016/2017)
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