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Learning Objectives

e Discuss pediatric environmental health concepts*

o |dentify relationships between endocrine disrupting
chemicals and health

* Review recent research regarding fluoride in drinking
water

* Discuss key points in childhood lead poisoning prevention

* Develop treatment plans to address exposures to
endocrine disrupting chemicals, fluoride, and lead
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Disclaimer

This resource was supported by cooperative agreement FAIN:
NUG61TS000356 from the Centers for Disease Control and
Prevention/Agency for Toxic Substances and Disease Registry
(CDC/ATSDR) totaling $3,673,450.00 with 73% funded by CDC/ATSDR. The
U.S. Environmental Protection Agency (EPA) provided the remaining support
through Inter-Agency Agreement 247552400078 with CDC/ATSDR. The
Public Health Institute supports the Pediatric Environmental Health Specialty
Units as the National Program Office. The contents are those of the
author(s) and do not necessarily represent the official views of, nor an
endorsement, by CDC/ATSDR, EPA, or the U.S. Government. Use of trade
names that may be mentioned is for identification only and does not imply
endorsement by the CDC/ATSDR or EPA.
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Disclosure

e | have no financial conflicts of interest to disclose

| will not be discussing the use of any non-FDA approved
drugs or devices
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Epidemiological Concepts Iin Disease

* Disease occurs through an
Host Interaction between
— People

—An “agent” (chemi

physical)
— In the context of an environment
M Environment
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Hand to mouth

Absorption “An academic br a
Nutrition . . :
Child pediatrics that studies how
environmental exposures in

early life influence health

t hrough the |1 fe
Dust - — Discovery
Paint chips Condition : :
P2+ — Diagnosis
— Treatment
Lead Pre-197/8 — Prevention of environmentally-
Carbonate Housing mediated diseases
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Consi derati ons 1 n Child
Health

o Children have increased exposure
per body weight (air, water, and
food)

 Metabolic pathways are immature

e Cellular processes in development
are easily disrupted

* Breathing zones
e Oral behaviors
e Time
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Case 1: 15-month-old male in for well check

« Mom read a book about
dropping sperm counts

o A S k i n g t O h a V e h e r Threatening Sperm Counts,

Altering Male and Female

anogenital distance measured

and Imperiling the Future

e \Wants to know your opinion
about what to do

0
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Anogenital distance?

e What?

« Why?

 |s this a thing?

e What 1 s a "nor mal
distance?

e Wh at can we do to

 |s that my MA calling me for
the next patient?




Figure 1. lllustration of AGD measurements in boys (a) and girls (b), using the ENDOCRINE ﬂ

Cambridge method. Abbreviations: AGD  ,p, anogenital distance ( ano-penile); SOCIETY s
AGD ,q, anogenital distance ( ano-scrotal); AGD ,., anogenital distance ( ano-
clitoral); AGD ,g, anogenital distance ( ano-fourchettal ).

a) b)

J Clin Endocrinol Metab, Volume 105, Issue 9, September 2020, Pages 2996—3004, https://doi.org/10.1210/clinem/dgaa393 Ly, OXFORD

UNIVERSITY PRESS

The content of this slide may be subject to copyright: please see the slide notes for details.


https://doi.org/10.1210/clinem/dgaa393

AGD different between males and females

 Males tend to have longer AGD than females
 Differences established in fetus early in pregnancy
 Influenced by action of testosterone

e Associated reduced fertility in males and PCOS in
females (post-puberty)

e A sensitive outcome to measure impact of endocrine
disrupting chemicals

Fischer, et al.J of Clin Endo & Metabolis2024 https://doi.org/10.1210/clinem/dgae342 ";.‘é”ﬁﬁ”dc‘:ien,s@ ‘ @ SRENNATI



https://doi.org/10.1210/clinem/dgae342

What are endocrine disrupting chemicals?

e Chemicals that act on the N
body’s natural ne St} s

—

hormone-responsive tissues < rerbloyghnd

e Evidence of epigenetic &
intergenerational impacts A7 | et

Thymus

B

of thyroid)

« How many? US EPA list has &3\ =
~10,000 chemicals

— Bisphenol A (BPA) ? \ W
— Phthalates |

Uterus (female)

Ovaries (female)

Testes (male)

This Photo by Unknown Author is licensed under CC BY
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https://pressbooks.online.ucf.edu/lumenpsychology/chapter/the-endocrine-system/
https://creativecommons.org/licenses/by/3.0/

Bisphenol A

e Synthetic estrogen, weaker
than diethylstilbestrol

e Used in polycarbonate plastics
and epoxy & vinyl ester resins

e >10 million tons/year produced
worldwide

 Detected in 93% of NHANES
urine samples

a )
8 HyC CH
2 ﬁ\*\] . c=0 — HOAJ—CﬂOH + H0
g H.C
Phenol Acetone BPA Water
o Figure 1: BPA formation. J

This Photo by Unknown Author is licensed
under CC BY
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https://juniperpublishers.com/etoaj/ETOAJ.MS.ID.555563.php
https://creativecommons.org/licenses/by/3.0/

Health outcomes associated with BPA exposure

 Neurodevelopmental
— Aggressive behavior

— HyperaCUVlty rec'gie;;f';’;gper sporis bottles
e Metabolic
. BPA/BPS
— Obesity
CHARGE: HORMONE DISRUPTION
— Cardiovascular disease
— Diabetes

children’s toys

— Decreased levels of endogenous
sex hormones

polycarbonate

plastic \

This Photo by Unknown Author is licensed under CC BY
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https://www.nomasaditivos.com/category/otros-temas/bisfenol/
https://creativecommons.org/licenses/by/3.0/

Phthalates = Plasticizers

 Chemical compounds added

to polyvinyl chloride (PVC) to 0 i PPN
_ N 0 B
Increase flexibility and ©¢ O NN O
durability N -

* Not chemically bound to PVC

e Leaches out over time @iwvj @i @T
“D”V\

— Heat

— Acid DIDP DNOP

https.//www.mdpl.com/uerph/uerph-ll-
03156/article _deploy/html/images/ijerph-11-
03156-g001.png o
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Health Concerns — Phthalates

e All associations are not

Table IV AAGD: Decrease in boys’ AGD with increase
underStOOd in metabolite concentration' from 10th to 90th
: : : o 2
— Endocrine disrupting effects percentiles.
— Reduced semen quality bivtitsees o) S evors - SO
_ _ 0th 90th AGD s AGDr
. Ovarlan dysfunctlon ........................................................................................
. - MEHP 0.73 5.80 4.09% 2.23%
— Genital dysmorphology in males MEHHP 232 2002 4.87% 281%
MEOHP |.68 12.37 5.05% 2.84%

— Immune disrupting effects (pro-
i nﬂ amm ato ry) Log o (SG-adjusted) phthalate metabolite concentration.

2 Average of center-specific estimates from models adjusted for age at exam,

weight-for-length Z-score, gestational age at birth, time of day of urine collection and

- Increased rISk fOr ADHD maternal age.
S.H. Swan, et al., 2015. Human Reproduction
i i i h & 78 Cincinnati i~ University of
Adapted from Etzel, ed. Pediatric Environmental Health, 4™ Ed., AAP, 2019 et s ‘ @ ERERNATL




Complex to study

e Ubiquitous
—Hard to find an “un
* Mixtures |
e Latency between exposure and o
effect S

« Sex-related effects Precautionary p”nC'EI |

— One effect in males, another in
females

« Half-life is variable depending on
compound

This Photo by Unknown Author is licensed under CC BY-NC-ND
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https://groupcoaching.blogspot.com/2016/11/group-coaching-group-is-often-its.html
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://creativecommons.org/licenses/by-nc-nd/3.0/

Avoliding exposure to Phthalates & BPA

PLASTIC RECYCLING CHART

LA NnIiIiNnian|n
pvc foPE | PP | Ps |JOTHER

POLYETHYLENE

e Look for recycling code
o Avoid #3 (phthalates), #6 (styrenes), #7 (BPA)

« Codes #1, 2, 4, and 5 are considered safer SEHEREEEE
* Do not microwave food or drinks In plastic HEIESSaE
* Do not microwave plastic cling wraps =1=1"1 |-I-

« Avoid placing plastics in the dishwasher
* Use glass or metal alternatives, when possible

* Use phthalate-free toys or those approved by the European
Union

I i i th & '8 Cincinnati =~ University of
Adapted from Etzel, ed. Pediatric Environmental Health, 4™ Ed., AAP, 2019 et s ‘ @ ERERNATL




Back to the original question about AGD

« AGD is stable before 3" trimester

— If endocrine disrupting chemical exposure, it happened very
early in pregnancy

 No established population standards for AGD
— Only studied in populations of European descent, so far

e” We can measure 11, but we C
do with t hat measur ement ”

*Reduce exposure (don’t microc

". Cincipnuti ‘ ~r~ University of
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Case 2: 3-year-old female in for well check

e You are about to leave the
room and tell mom that MA will
be in to apply fluoride varnish

e MOom says t hat
the internet that fluoride Is
brain poison

e They drink water from a
cistern to avoid fluoride

e She doesn’t W a

This Photo by Unknown Author is licensed under CC BY-SA

“® Cincinnati

Q,'Chudrens @ &R,
= o eGSR0



http://gardening.stackexchange.com/questions/8574/do-i-need-to-winterize-my-large-rain-cistern-and-if-so-when
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/

Fluoride Is a poison?

e Whoa, whoa, whoa

el sn’t fluoride v
recommended by the USPSTF?

 They taught me that it prevents
dental caries

el " m already 40 m
schedule!

JAMA2021;326(21):2172178. doi:10.1001/jama.2021.20007
= = U e




Fluoride

e 13" most common element in
Earth’s crust

« Commonly found in seawater
and groundwater

— Dissolved fluorites in well water

— In some areas, toxic levels of
fluorides in well water

e Multiple industrial uses
* Municipal drinking water e
 Fluoride containing personal et Gy, CC BY-5A30

<https://creativecommons.org/licenses/by-sa/3.0>, via
care products Wikimedia Commons
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Timeline of drinking water fluoridation
(simplified)

https://www.cdc.qov/fluoridation/timeline-for-community-water-fluoridation/index.html

https://www.nidcr.nih.gov/health-info/fluoride/the-story-of-fluoridation @ =5 Cincinnat ‘ ety o
Q. Childrer's | @ CINCiNnATL



https://www.cdc.gov/fluoridation/timeline-for-community-water-fluoridation/index.html
https://www.cdc.gov/fluoridation/timeline-for-community-water-fluoridation/index.html
https://www.cdc.gov/fluoridation/timeline-for-community-water-fluoridation/index.html
https://www.cdc.gov/fluoridation/timeline-for-community-water-fluoridation/index.html
https://www.cdc.gov/fluoridation/timeline-for-community-water-fluoridation/index.html
https://www.cdc.gov/fluoridation/timeline-for-community-water-fluoridation/index.html
https://www.cdc.gov/fluoridation/timeline-for-community-water-fluoridation/index.html
https://www.cdc.gov/fluoridation/timeline-for-community-water-fluoridation/index.html
https://www.cdc.gov/fluoridation/timeline-for-community-water-fluoridation/index.html
https://www.nidcr.nih.gov/health-info/fluoride/the-story-of-fluoridation
https://www.nidcr.nih.gov/health-info/fluoride/the-story-of-fluoridation
https://www.nidcr.nih.gov/health-info/fluoride/the-story-of-fluoridation
https://www.nidcr.nih.gov/health-info/fluoride/the-story-of-fluoridation
https://www.nidcr.nih.gov/health-info/fluoride/the-story-of-fluoridation
https://www.nidcr.nih.gov/health-info/fluoride/the-story-of-fluoridation
https://www.nidcr.nih.gov/health-info/fluoride/the-story-of-fluoridation
https://www.nidcr.nih.gov/health-info/fluoride/the-story-of-fluoridation
https://www.nidcr.nih.gov/health-info/fluoride/the-story-of-fluoridation
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Interventions with fluoride for dental health

Fluoride supplements (tablets, chewing gums, lozenges) in B 24% reduction in caries in
children <16 years permanent teeth
Fluoride varnishes B 43% reduction in caries in

permanent teeth

Fluoride toothpaste 1000-1250 ppm more effective
than non-fluoride toothpaste in
preventing caries

Fluoridated drinking water 4% (P=0.12), 3% (P=0.14)
reduction in caries in primary &
permanent dentition, respectively,

post 1975
Cochrane:
Supplements (2011) https://doi.org/10.1002/14651858.CD007592.pub2 USPSTF. JAMA. 2021:326(21):
Varnishes (2013) https://doi.org/10.1002/14651858.CD002279.pub2 2172-2178.
Toothpaste (2019) https://doi.org/10.1002/14651858.CD007868.pub3 @i R
Drinking water (2024) https://doi.org/10.1002/14651858.CD010856.pub3 ‘,’Chuldrens ‘ @ CINCINNATIL


https://doi.org/10.1002/14651858.CD007592.pub2
https://doi.org/10.1002/14651858.CD002279.pub2
https://doi.org/10.1002/14651858.CD007868.pub3
https://doi.org/10.1002/14651858.CD010856.pub3

Negative health effects from fluoride

e Dental fluorosis

o Skeletal fluorosis
— Bones too hard — prone to fracture
— Water fluoride levels >1.5 mg/L

o Cognitive neurotoxicity

— Initial concerns from communities with high levels of naturally
occurring fluoride in water

‘ “® Cincinnati ~r~ University of
Landrigan & Etzel,eds. Te xt book of Chi |l dr e n 6% EdE 024 M%%ﬁ@%t‘ W ciNginga, | ¢
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@ JAMA Network®

From:Fl uori de Exposure and Childrends | Q SAalysies: A Systemati c Revi

JAMA Pediatr. Published online January 06, 2025. doi:10.1001/jamapediatrics.2024.5542

Source Exposure B (95%CI) Lower IQ | Higher1Q Weight, %
Ding et al,34 2011 Per 1 mg/L urinary fluoride -0.59 (-1.09 to -0.09) E - 14.90
Zhang et al,35 2015 Per 1 mg/L urinary fluoride -2.42 (-4.59t0-0.25) —-—g— 6.29
Cui et al,®2 2018 Per 1 mg/L urinary fluoride -1.41(-2.81t0-0.01) —EI— 9.77
Yuetal,33 2018 Per 1 mg/L urinary fluoride -1.65(-4.83t0 1.53) * 3.71
Green et al,32 2019 Per 1 mg/L maternal urinary fluoride  -1.95(-5.18t0 1.28) - i 3.61
Saeed et al,3% 2021 Per 1 mg/L urinary fluoride -3.45 (-4.44 to -2.46) —a— | 12.20
Zhao et al,100 2021 Per 1 ma/L urinary fluoride -1.76 (-2.86 to -0.65) —l:— 11.49
Feng et al,37 2022 Per 1 mg/L urinary fluoride -0.54(-1.79t00.71) - 10.64
Goodman et al,101 2022 Per 1 mg/L maternal urinary fluoride  -4.02 (-7.22 to -0.82) ] : 3.67
Tian et al,38 2022 Per 1 mg/L urinary fluoride -2.86(-5.48t0-0.24) = i 4.93
Grandjean et al, 2023 Per 1 mg/L maternal urinary fluoride  0.26 (-2.02 to 2.54) : = 5.94
Lin et al,10 2023 Per 1 mg/L urinary fluoride -1.22(-3.64t0 1.21) . 5.48
Xiaet al,11 2023 Per 1 mg/L urinary fluoride -1.40(-3.29t0 0.50) —;‘I—— 7.37
Overall -1.63(-2.33t0-0.93) <O
10 s 0 5
B (95% Cl)

Figure Legend:

Forest Plot for Random-Effects Meta-Analysis of Regression Slopes of the Association Between Individual-Level Urinary Fluoride

Measures and |1 Q Scores in Children. The -mgfkectnmeraaseesnatwtei nagyebsbua
for individual studies are shown with boxes representing the weight, and the pooled estimate is shown as a diamond. Error bars
represent 95% Cls forthe study-s peci fi ¢ bs. Studies are pr es e riaeadliniSopplententb.nol ogi cal or

Date of download: 1/11/2025 Copyright © 2012 American Medical

Association. All rights reserved.



Interpreting the NTP report

 For ~1 mg/L increase of fluoride A ~2 |Q point decrease

e Most studies were from China
— No studies of fluoride and IQ have been done in US

 Many studies with high risk of bias
— Statistical methods used to account for this

 Examined water fluoride levels down to 1.5mg/L (1.5ppm)
e Cannot address US water fluoridation (0.7ppm)

— i i "o Cincinnati -~ University of
NTP = National Toxicology Program (part of NIH) @ Children's ‘ @ CINCINNATIL




Wait! | though that fluoridated water worked?

el t's compli cated

e Studies prior to 1975
demonstrated greater effect of
fluoridated water on
preventing dental caries

 Widespread addition of
fluoride to many items

e Water only 40-70% of fluoride
exposure

2
[ J__L_;-z_.-L‘—”i—

ol itk
wa W%LA ﬁ":ﬁ’m

B o
s

« ° 99
Look, Mom—no cavities!
thToothpastewthﬂ uoride means far fewer cavities for

very member of the fa mxly— cludin; g children of all ages.
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How fluoride prevents dental caries

e |nhibit bacterial metabolism

— HF diffuses into bacteria and
disrupts essential enzymes

e |nhibits demineralization in the e e e [ BRI
presence of acid e e
 Enhance remineralization of
teeth NO CARIES | \ CARIES
* Topical application more
effective than systemic
Featherstone, 2000. JADA, Volume 131, Issue 7, Pages 887-899, & =5 Cincinnot ‘ 1 University of
https://doi.org/10.14219/jada.archive.2000.0307 Q. Children's @ CiNCinnaT



https://doi.org/10.14219/jada.archive.2000.0307

Back to the original question

* Yes, high levels (>1ppm) of fluoride in drinking water is
assoclated with decreases in 1Q In children

* Fluoride rinses and treatments not thought to impact |Q

eWe don’t know the effect of
neurodevelopment

« Current data indicates topical fluoride is more effective
than water fluoridation in preventing dental caries

e What aboutsugar?—We '’ re not goilng th

". Cincipnuti ‘ ~r~ University of
Q. Children's | [ CINCINNATL
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Case 3: 4-year-old female

e Mom concerned that there is
“l ead I n everyt hg

e She foll ows
on Instagram

Crest toothpaste tested
positive for lead (399 ppb)

e She 1 5 “freaki

ccccccccccccccccccccccccccccccc



Lead

{® FOR USE AS A §)}
MOTOR FUEL ONLY [

 Malleable, corrosion-resistant metal "Y1 CONTAINS
LEAD |

e (TETRAETHYL) o

e Used by humans since 6500 BCE
(Turkey)

 Toxicity described by Greek Physician
Nicander in 2" Century BCE

e “The first pollutant

- % Cincinnati , ‘ =i~ University of
NIOSH/CDC, 2019; AAP, Ped Env Health 2012 Q. Childrens | W CINCiNNaTL
I ., >


https://www.flickr.com/photos/cgull/2378882777
https://creativecommons.org/licenses/by/3.0/

Lead Exposure

WCincipnati . ‘ I(I University of
CDC, 2012; CDC, 2010; Chen et al., 2007; Dietrich, et al., 2001; Wehby, 2025 ‘- Children’s CINCINNATL




Blood lead concentration is negatively
assoclated with 1Q

105

Greatest apparent decrease
at lowest lead levels

100
x"”
g 95 \\J’R
S |

90 .
85 | [ I I

0 10 20 30 40

Concurrent blood lead (11g/dL)
. ; <" 78 Cincinnati =iy University of
Lanphear et al 2005. Environmental Health Perspectives. "Chlldrens ‘ l(t[' CINCINNATI.




Common Sources of Lead

é i & ©

| 0

% | 2

Lead-based | Occupational Water Food/herbs Soil Toys Cosmetics . .Spices* Traditional
paint dust/ take-home and medicine*
chips lead ceremonial
powders*
' Lead was banned from household paint in 1978

80% of children in Ohio
are exposed this way.

“® Cincinnati

Q,'Chudrens @ &R,
JEEEEEEES




Who Should Have Blood Tested for Lead?

e At 12 and 24 months if in a high-risk ZIP
Code or Medicaid insurance*

e High risk children ages 36 to 72 months
If not previously tested

— Example: Pre-1950 housing

— Any yes/unknown answers on ODH
guestionnaire

Clinical suspicion of lead exposure

ZIP Code explains 18.1% of variance in BLLs.

http://www.ecn.purdue.edu/SafeWater/images/Brent's%20ima
ges/Home/lead%20paint%20house.jpg

ODH, 2008; MDCH, 2009
Kaplowitz PHR, 2012 127(4): 375-382 *required by Ohio state law

“® Cincinnati
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http://www.ecn.purdue.edu/SafeWater/images/Brent's%20images/Home/lead%20paint%20house.jpg
http://www.ecn.purdue.edu/SafeWater/images/Brent's%20images/Home/lead%20paint%20house.jpg

Changing levels of concern for lead

Lead Level mcg/dL

70
CDC:

Based on population-level studies (97.5"
%-tile NHANES)

60

50

. Current N

éOCI 000 Chllg

Not trinhenae il evred
30 .
concacer n.
. 3.5 mcg/dL
o ]
CDC 1960 CDC 1973 CDC 1975 CDC 1985 WHO 1986 EPA 1986 CDC 1990 CDC 2012
m L ead Level mcg/dL

Adapted from Gilbert & Weiss, Neurotox, 2006
CDC’ 2022 » Cincinnati ~y~ University of
*not an official term, but makes mor e sen‘éChﬂk:lrensrA&(‘fClNClaJNmL“b




Case 3: next steps

A. Ignore mother and move on

B. Immediately begin chelation with Succimer

C. Obtain a full heavy metal screen

D. Take a breath, ask a few clarifying questions ‘

nnnnnnn




Case 3. questions to ask

Does child use the
toothpaste?

— Yes

e |f so, how often?
— Twice daily
e How much iIs used? 9

— Pea-sized

How much Is swallowed?

- AI I Of It This Photo by Unknown Author is licensed under CC BY

“® Cincinnati
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https://www.tasnimnews.com/en/news/2018/06/20/1753676/toothpaste-and-hand-wash-are-causing-antibiotic-resistance
https://creativecommons.org/licenses/by/3.0/

Case 3. Environmental History

o Activities?

0 Attends preschool 5 days a week
« Community

o Lives in Oakley (Cincinnati) — not sure when home was built
 Household

o Home was renovated before they moved in, lots of construction in neighborhood
 Hobbies

0o Dad goes fishing sometimes
e QOccupations

o0 Mom is a nurse, dad works in a factory (not sure what he does)
e Oral behaviors — chews on fingernails

“® Cincinnati

Q,'Chudrens @ &R,
= o eGSR0




Case 3: zip code 45209

e Pre-1950 housing: 56%
e | ead service lines: 57%
* % of children with blood lead
level> 5 mcg/ dL: 1.

— (50t-75t 9%-tile on previous
slide)

“® Cincinnati

Q,'Chuldrens @ &R,
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Case 3: next steps

el t's reasonabl e Itto’ sc haelcsko ar d aesaan
level Pediatric Environmental
— Result 4.2 mcg/dL Heal t-balfbh t o di
 Lead levels can be checked o Tell parent to put the
for clinical suspicion of toothpaste aside, but not to
exposure discard it (may be needed for
— ICD-10 Z77.011 FDA investigation)
» Contact with and (suspected) o Report issue to FDA

exposure to lead

". Cincipnuti ‘ ~r~ University of
Q. Children's | [ CINCINNATL




Case 3: risk assessment

Lead detected at 0.399 mg/Kg
— 399 ppb

o Pesa zed?” amount

 Median amount dispensed by US
parents ~ 0.5 gm (X 2 uses/day)

— 1 gm/day
 Dose =0.000399 mg/day
— 0.399 mcg/day
« How much is allowed per day?

>

° @

X

‘-

Creeth J, Bosma ML, Govier K. Int Dent J. 2013 Dec;63 Suppl 2(Suppl 2):25-30. # =5 cincinnati ‘ - University of
Q. Children’s @ CINCINNATI




Case 3: regulations

 FDA interim reference level
— 2.2 mcg/day (intake/day)
— [0.399 mcg/day (our case)]

 Food regulation action levels
for baby foods

— 10 ppb for fruits, vegetables,
mixtures, yogurts, custards/
puddings, and meats

— 20 ppb for root vegetables
— 20 ppb for dry infant cereals

Courtesy: US FDA

&
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Case 3: what about Lead Safe Mama?

 The labs used are legit

Testing items increases public
pressure to “do _something”

Points out limits in our system ’5‘[[“) SAF[ MAMA

Some announcements can be
s een as ” f ear Click here to return to the Lead Safe Mama home page.

cAn “influencer” [P M RSN
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Wrapping up

 Who to call if you have
guestions about pediatric
environmental health topics?
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* In-person and telehealth visit
options
— Cincinnati, Liberty Township (OH),

Crestview Hills (KY)
Consult service available

— Providers can call through

Physician Priority Link (888) 987-
7997 (poison control after hours)

e For non-urgent questions:
— environmentalhealth@cchmc.orqg

— 513-803-3688 (clinic phone)
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Environmental Health & Lead Clinic Services

 Examples of environmental
exXposures we manage.
— Lead exposure
— Mercury poisoning
— Air quality concerns and mold
— VOCs (volatile organic compounds)

— Concern for a possible, unknown
environmental exposure




Take home points for today

e Lead: check high-risk toddlers for lead at age 1 & 2

e Fluoride

— More research is needed to understand effect of low-level
exposure in drinking water

— Brushing teeth with fluoride toothpaste and fluoride coatings
are very effective to prevent dental caries

e Pl astil cs: don’ t mi cr owave fc
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Thank you!

Meet Our Environmental Health Specialists

Mary Carol Molly McHenry, Nicholas Newman, Aimee Vester, MD, ] ]
Burkhardt, MD, FNP, AAHIV DO, MS, FAAP PhD, FAAP Aimee Kraemer Julie Stalf
MHA

RN Clinical Manager

environmentalhealth@cchmc.org
513-803-3688 (clinic phone) & s cinciot
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Figure 4. Cambridge method. Reference ranges according to ENDOCRINE =“
age for short AGD ,g (boys) (a) and AGD ,¢ (girls) (b) by center. SOCIETY mwa
Center 2 (orange) and center 4 (blue). Dots indicate individual

values, lines indicate +2SD, +1SD, mean, -1SD, -2SD. Black

lines indicate the combined reference levels for all 3 centers.

)]

Age (months) Age (months)

Nomogram for AGD in infants — note: (a) & (b) have different Y-axis scaling
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Diethylstilbestrol

® Sy n t h et I C e St ro g e n Table 2. Hazard Ratios for Adverse Health Outcomes in Women with and Those without Diethylstilbestrol (DES) Exposure.*
- 5 waposed U\r;:xposed H(agzsaozig?tio
verse Outcome omen omen T
 Used 1940-1971 to prevent s
. . Infertility 1144/3769 252/1654 2.37 (2.05 to 2.75)
com pI ications of pregnancy ro— ceasw sz 164 210158
Ectopic pregnancyi 255/2692 36/1293 3.72 (2.58 to 5.38)
. ] Loss of second-trimester pregnancyi 201/2692 35/1293 3.77 (2.56 to 5.54)
_ D I d n t W O r k Preterm deliveryf 624/2385 100/1238 4.68 (3.74 t0 5.86)
. . Preeclampsiaf 216/2412 80/1159 1.42 (1.07 to 1.89)
) D au g h te rS A | n C re ase d rIS k Of Stillbirth§ 54/2385 16/1239 2.45 (1.33 to 4.54)
Neonatal deathf 57/2383 7/1238 8.12 (3.53 to 18.65)
Vag I n al C I e ar C e | I Early menopause 181/3993 49/1682 2.35 (1.67 to 3.31)
Cervical intraepithelial neoplasia, grade =2 208/4120 40/1785 2.28 (1.59to0 3.27)
= Breast cancer at =40 yr 61/3693 21/1647 1.82 (1.04 to 3.18)
ad e n O C a rC I n O m a_ Clear-cell adenocarcinoma 4/4652 0/1926 0 (0.37 to )

* Total numbers of women vary among outcomes, primarily reflecting whether all, gravid, or parous women were included

°® F DA Wi t h d reW a u t h O r i Z ati O n i n icr;‘t/:z:tr::asl?lscelsa:::)taelzocgvnvfiirégezies?;?:wrr;il'ssing responses to the questionnaires ascertaining the outcome and to missing

1 Hazard ratios were calculated with age as the time metric and adjustment for date of birth and cohort.

i The analysis was restricted to gravid women and adjusted for number of pregnancies.
1 9 7 1 § The analysis was restricted to parous women and adjusted for number of births.

Hoover, et al.,, N Engl J Med 2011;365:1304-1314
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Avoiding phthalates Is hard to do

e |Intervention trial

e Arm 1.
— Organic food provided by study

— Significant increase in DEHP
during intervention period

— Coriander & milk with high levels
of phthalates
e Arm 2. 2-
—“Uswual <care” (re
from previous slide)

Log sumDEHP (nmol/g)
()]

Baseline

Intervention
Post —
Intervention
Intervention
Post —
Intervention

"o Cincinnati ~r~ University of
Sathyanarayana, et al., J Expo Sci Environ Epidemiol, 2013 Jul; Vol. 23 (4), pp. 378-84 & Children’s ‘ W CiNCinnaT.




	Slide 1: An update on chemical exposures that parents ask about: lead, fluoride, and endocrine disrupting chemicals
	Slide 2: Learning Objectives
	Slide 3: Disclaimer
	Slide 4: Disclosure
	Slide 5: Epidemiological Concepts in Disease
	Slide 6: What is Children’s Environmental Health?
	Slide 7: Considerations in Children’s Environmental Health
	Slide 8
	Slide 9: Case 1: 15-month-old male in for well check
	Slide 10: Anogenital distance?
	Slide 11: Figure 1. Illustration of AGD measurements in boys (a) and girls (b), using the Cambridge method. Abbreviations: AGDAP, anogenital distance (ano-penile); AGDAS, anogenital distance (ano-scrotal); AGDAC, anogenital distance (ano-clitoral); AGDAF,
	Slide 12: AGD different between males and females
	Slide 13: What are endocrine disrupting chemicals?
	Slide 14: Bisphenol A
	Slide 15: Health outcomes associated with BPA exposure
	Slide 16: Phthalates = Plasticizers
	Slide 17: Health Concerns – Phthalates 
	Slide 18: Complex to study
	Slide 19: Avoiding exposure to Phthalates & BPA
	Slide 20: Back to the original question about AGD
	Slide 21
	Slide 22: Case 2: 3-year-old female in for well check
	Slide 23: Fluoride is a poison?
	Slide 24: Fluoride
	Slide 25: Timeline of drinking water fluoridation (simplified)
	Slide 26
	Slide 27: Interventions with fluoride for dental health
	Slide 28: Negative health effects from fluoride
	Slide 29
	Slide 30: Interpreting the NTP report
	Slide 31: Wait! I though that fluoridated water worked?
	Slide 32: How fluoride prevents dental caries
	Slide 33: Back to the original question
	Slide 34
	Slide 35: Case 3: 4-year-old female
	Slide 36: Lead
	Slide 37
	Slide 38: Blood lead concentration is negatively associated with IQ
	Slide 39: Common Sources of Lead
	Slide 40: Who Should Have Blood Tested for Lead?
	Slide 41: Changing levels of concern for lead
	Slide 42: Case 3: next steps
	Slide 43: Case 3: questions to ask
	Slide 44: Case 3: Environmental History
	Slide 45: Case 3: zip code 45209
	Slide 46: Case 3: next steps
	Slide 47: Case 3: risk assessment
	Slide 48: Case 3: regulations
	Slide 49: Case 3: what about Lead Safe Mama?
	Slide 50: Wrapping up
	Slide 51: Cincinnati Children’s Environmental Health & Lead Clinic
	Slide 52: Environmental Health & Lead Clinic Services
	Slide 53: Take home points for today
	Slide 54: Thank you!
	Slide 55: Extra slides
	Slide 56: Figure 4. Cambridge method. Reference ranges according to age for short AGDAS (boys) (a) and AGDAF (girls) (b) by center. Center 2 (orange) and center 4 (blue). Dots indicate individual values, lines indicate +2SD, +1SD, mean, -1SD, -2SD. Black 
	Slide 57: Diethylstilbestrol
	Slide 58: Avoiding phthalates is hard to do

