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Office of Health Assessment and Translation

* Incorporates and expands scope of former Center for the

Evaluation of Risks to Human Reproduction (CERHR) from
1998-2010

» Conduct literature-based evaluations
— NTP opinions (public peer-review)
— State-of-science evaluation
— Organize research projects to address data needs
* Flexible process
— Evaluation process tailored to meet needs of each project

— External scientific input, i.e., NTP Board of Scientific Counselors,
technical advisors, listening sessions, etc.

— Include opportunities for public comment & interagency review




NTP Level of Concern Conclusions

* Level of concern
— Integrate evidence for toxicity + extent of human exposure

Evidence for toxicity Level of concemn
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« acrylamide, BPA, bromopropanes, fluoxetine, ethylene & propylene
glycol, hydroxyurea, methanol, phthalates, amphetamines &
methylphenidate, soy infant formula, styrene




Other Peer-Reviewed Conclusions & Products

« NTP Monograph on Health Effects of
Low-level Lead (June 2012)

* Draft NTP Monograph on Developmental
Effects and Pregnancy Outcomes
Associated with Cancer Chemotherapy

Use during Pregnancy (October 1-2,
2012)

* Role of Environmental Chemicals in
Diabetes and Obesity: A National
Toxicology Program Workshop Review
(EHP 2012 Jun;120(6):779-89)




Systematic Review

« A scientific investigation that focuses on a specific
question, and uses explicit, pre-specified methods to
identify, select, summarize, and asses the findings of
similar but separate studies.

— Used to develop evidence-based conclusions, clinical or public
health recommendations, and clarify need for additional research

— May or may not resultin a quantitative meta-analysis
— Traditionally used for assessment of healthcare interventions

Search for and Select Extract Data from Analyze and Report Systematic

P Topi 3 2
HEPHIE R OG Studies for Inclusion Studies Synthesize Studies Review




Systematic Review & New Tools

* Why?
— Enhance transparency
— More consistent data collection
— More efficient information management
— Develop publically accessible data extraction repository
* Reduce duplication of efforts across agencies & research community
* How?
— Engage technical experts in systematic review
— Interagency communication
* Webinars

« Interagency Information Management Workgroup
— Co-chairs: George Woodall (EPA) and Andrew Rooney (NTP)
— EPA, NTP, NIOSH, ATSDR




What Does A Systematic Review Not Do?

* Does not eliminate the need for expert judgment
— Goal is be transparent in communicating scientific judgments
* Does not guarantee reproducibility of conclusions

— Increased transparency does not necessarily eliminate differences in
scientific judgment

* Does not provide guidance on how to reach evidence of
toxicity conclusions

* Does not provide guidance how to integrate evidence across
human, animal, & mechanistic studies




Importance of Systematic Review Protocol

* Pre-defined approach for conducting the systematic
review

— Background, rationale, question(s) being addressed

— Literature search strategy
Inclusion/exclusion criteria for selecting studies
Approach for data collection and reporting study results
Evaluation of study quality (“risk of bias”)
Approach for synthesizing results

« Conducting a systematic review is an iterative process




Topic Focus & Refinement

» Systematic review methodology oriented towards specific
question

- PICO
« Patient population, Intervention, Comparison, Outcomes

* Environmental health questions are often broad

« Strategies to refine scope for broad topics
— Use previous evaluations to help focus and refine scope
— Exploratory screening stage to identify “added value” question

— Engage technical experts and the public early in protocol
development




Phased Approach for Topic Selection

Release FR announcing topic under consideration
— Public comment, request for information, identify experts
— Create list-serve for interested parties

Develop draft protocol with assistance of federal partners and
technical experts

Present draft protocol to NTP BSC
— Opportunity for public comment
Begin systematic review

— Website to disseminate progress and document protocol
modifications
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Literature Search
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Document Flow of Information

# of records identified # of additional records
through database identified through other
searching SOUrces

Identification

1 lv — Develop inclusion/exclusion criteria
I # of records after duplicates removed | - Independent I'EVI-EWEI'S y
l — Strategy for resolving conflicts

——— ——

# of records

# of records scre
f records screened axolidad

l

# of full-text articles
assessed for eligibility

Screening

# of full-text
articles
excluded, with

l reasons

Eligibility

# of studies included
in qualitative synthesis

l

Included

L Moher D et al. 2009. Preferred reporting items for
# of studies included systematic reviews and meta-analyses: The PRISMA

N GUINIIIE., statement. Joumnal of Clinical Epidemiology 62(10):
synthesis (meta-analysis) 1006-1012.

Fig. 1. Flow of information through the different phases of a systematic review.




Distiller Systematic Review Software

* Industry standard software to manage systematic review
— Facilitate screening process
— Develop customizable data extraction forms

— Software is proprietary, but customized reports can be exported
into public disseminations (e.g., Excel, Word)




Systematic Review Software

File Edit View History Bookmarks Tools Help . - -
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Screening Level Form

Y. Kim and B. K. Lee. 2011. A il i mellitus in the Korean general population according to KNHANES 2008. Sci Total Environ 409{19): 4054-62.

SubmitForm |and goto This Form - Mext Reference w or Skip to Next

INTRODUCTION: We present data from the Korean Do the title or abstract suggest the article contains original data related Add text here to described
Mational Health and Nutrition Examination Survey to a topic of interest? screening level criteria for
(KNHANMES) 2008 on the assocdiations between urinary ) relevance:
arsenic and diabetes meliitus in a representative 2 yes Inclusion criteria
sample of the adult Korean population, =,

P Pop 1) yes (non-English) ® bullet format

METHODS: This study was based on data obtained in () yes, butis a review, commentary, or letter with no original data ® bullet format
KNHANES 2008, which was conducted for three years = Exclusion criteria
(2007-2009) using a rolling sampling design involving no, not relevant * bullat vt
a complex, stratified, multistage, probability-cluster ) not directly relevant, but could be supportive material ® bullet format
survey of a representative sample of the =

institutionalized civilian population of South Korea. - unsure

RESULTS: Geometric means of total urinary arsenic
concentration in females and tolal participants with
diabetes mellitus were significantly higher than in
participants without diabetes mellitus after agjustment SubmitForm |and goto This Form - Next Reference ~ or Skip to Mext
for covariates, g age, food ¢ ption,
body mass index (BMI), hypertension, area of
idence, regional area, education level, and ing
and drinking status. Multiple regression analysis after
similar adjustment showed that total urinary arsenic
concentration was iated with diabetes status in
the females and total participants. In addition, after
similar adjustment, the odds ratios (ORs) for diabetes
meliitus in female participants and all participants
were 1.502 (95% CI, 1.038-2.171) and 1.312 (95% CI,
1.040-1.655), respectively, for doubling of the level of
urinary total arsenic concentration.

Comments

CONCLUSION: This study showed an association

between tolal urinary arsenic concentration and the

prevalence of diabetes mellitus in a representative

sample of the adult population, especially women, with

emvironmental arsenic exposure after adjustment for
food intake and risk factors.

[iview Audit Log




Exclusion Preferences

« Can be done at literature screening or data extraction level
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Exclusion Report
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Review, commentary, or letter with no original data
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Data Extraction Files
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Data Extraction Forms — General Features

Refid: 144, Maternal arsenic exposure and impaired glucose tolerance during pregnancy
A 5. Ettinger A.R. Zota, C. J. Amarasiriwardena, M. R. Hopkins, J. Schwartz, H. Hu and R. O. Wright

Attachments
Ettinger2009_144 pdf

Submit Form andN Form, New Instance - This reference - or Skip to Mext

Upload file for a reference
+ multiple files okay
*  bulk upload option

Study Design  ¢ross-sectional
Pnstructions]  (5ajact an Answer

cohort, prospective
cohort, retrospective
cross-sectional . . .
case-contiol When possible use multiple choice or
case-control. nested T ”
case report checkall that apply” to control vocabulary
case series —— T TR
RCT
other

lil. STUDY POPULATION

Study Design  cross-sectional Country g Inclusion Criteria give live birth at specific
[instructions] [Pnstructions] {Example] PnstructonsiExample]  nospital,intent to live in
study area for 2 yrs, not
enrolled with another child,
English proficiency for
consent form

Study Description |Long)  s32 pregnant women living Region  TarCreek, OK
fnstructions} [Example]  proximate to the Tar Creek {country codes)(state codes)
[nstruchons] [Example]

Study acronym or unique feature  paq, superfund site

Calendar Years of Enrollment  2002.2008 narutonsiEnmle Exclusion Criteria  niaaing bBlosd As or glucese

fnstructions] [Example] N finstructions] Sex [nstuctions) FnstrucionsiExample]  Axes

Superfund

532 pregnant 2




Data Extraction Forms — Logic Based Questions

Methods
Animal Model
Treatment

Chemical Class

Diet

Treatment
Period

Study Design

w Animal Source  notreported

arsenic Chemical

other Vehicle

Lab Diet505

Sweeks Age at Exposure

[Instructions]

subchronic (8-90 davs) v Age at Assessment

« Species

| dog
arsenite, As(lll) og fish

deionized water | hamster

4w

Fiw

Species |[pat

t an Answer

‘t an Answer [ ¥

mouse Strain

Select an Answer
rat

C57BL/6

Chemical Purity 993

goat

guinea pig

oute of Exposure grg)
pig (general)

rabbit

other Lifest at

g
Exposure

Lifestage at  Selectan An

[x] Strain |Select an Answer[¥]
Select an Answer k
not reported
albino
E Chemic cp
F344
Long Evans
Route of E Sp:ggue-Dawley
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Life other
Exposure
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Answer [ ¥ |
e ANSWET [E]
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Data Extraction Forms — Effect Size Conversions
(Animal Form)

3

* Continuous data

N N
(as presented) (for effect size) Mean sD

Control Group 68 - 139 0.980
Treatment Group 68 7 15.7 1.225

Tt

I XRREAX]

Effect Size Lower 95% Ci Upper 95% CI
(calculated valug) (calculated value) (calculated value)

Normalized Effect Size (% Control) 1295 516 20.74

Standardized Mean Difference 162 041 283

clgarette
smoke

» Categorical data

automatically calculated

Number with Number without - -
outcome outcome

Control Group 5 45

body
welght

Treatment Group 15 35

o X S

Effect Size Lower 35% CI Upper 95% CI
(calculated value) (calculated value) (calculated value)

Odds Ratio 386 128 1164

x

g
#
o | S

g
g
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Link To Other Toxicology Tools

Administered Doses [Instructions]

Administered Doses g 25 50 Administered Dose Unit  ppm ~ Does administered dose need
(as presented) (as presented) to be converted to mglkg?
[Instructions] {use ICF Dosimetry Tool)

Doses in mg/kg bw Basis of Conversion g

[Instructions] [Instructions]

yes, via ICF tool

A ™ mlE e Ewe

A W W EE H e s e

et v

[Tt s T a0 ardersa i B 1o i n o Wy B iy v o]
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“Prospective in Spirit” Power Assessment

N
{for effect size)

Control Group 6

POWER

Sample size for each aroup to detect a 10% chanae in the mean value of the control group with 80% power and alpha of 0.05

-—- Sample Size for ANOVA -——-
Alpha: 0.050
Number of treatment groups: 3
Minimum detectable difference: 1.39

Standard deviation of residual: 0.98
Power: 0.800

Sample size (for each group): 11

Does the study appear adequately powered to detect a 10% difference between groups?
somewhat underpowered E|




Data Collection — Other Features

» Study design and experimental details

* Exposure information: relative category and quantitative
 Effect size conversions for human studies
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Assess the Quality of Individual Studies

* Use predefined criteria to assess internal validity (“risk of
bias”)
— Are you confident in the study findings?
» Studies are assessed with a “domain-based” approach
Single summary scores of studies strongly discouraged
« Requires weighting, a source of subjectivity
Endpoint specific
Reporting quality checklist # risk of bias tool
Risk of bias assessed for individual studies and across studies

No consensus on how to assess for observational human studies or
animal studies




“*major elements

Cross:
sectional

> | > | Animal

Bias Criterion

Selection Was treatment adequately randomized?

Was treatment allocation adequately concealed?

Is the comparison group appropriate?®*

Was the subject recruitment strategy uniform across study groups?

Were exposed and non-exposed subjects drawn from the same population? **

Does the study design adjust/control for important confounding and
variables?**

Performance Did researchers adjust/control for other exposure<
results?

Attrition In RCT, cohort studies, does "
studies, is the time

cases an”

Was

Is the

a0
Wasth \base % c!
Detection Canwe | “0 *.iatthe outcome of interest did not precede exposure?

Were the vuteome assessors blinded to the exposure or intervention status of
participants?

Is inclusion/exclusion criteria measured reliably, implemented consistently?

Can we be confident in the exposure assessment?**

Can we be confident in the outcome assessment?**

Are confounding variables assessed using reliable and consistent measures?

Reporting Are outcomes pre-specified by the researchers? Are all pre-specified outcomes X XX |x|x|Xx

reported? . : . e g ; 3 L 7
AHRQ. 2011. Assessing the risk of bias of individual studies when comparing medical interventions
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