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M
ore than 100 hum

an studies suggest 
associations betw

een B
PA and hum
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A 2-m
inute crash course in chem

ical 
safety testing
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P
rior to the C

LA
R

ITY study…
G

uideline studies suggested that only high doses of B
PA w

ere 
toxic.
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In contrast, hundreds of academ
ic studies revealed effects of 

B
PA on a w

ide range of horm
one-sensitive outcom

es



W
hy w

ould guideline and academ
ic studies 

show
 vastly different effects of B

PA (and 
other chem

icals)?

D
ifferences 

in sam
ple 

sizes

D
ifferences 

in 
sensitivity

D
ifferences 

in 
relevance 
to disease

D
ifferences 
in study 
reliability



Regulatory agencies have focused 
on the guideline studies to 
conclude that BPA is safe…

 but 
the public, and several scientific 
societies, disagree.



C
LA

R
ITY-B

PA
: bringing together a 

guideline study w
ith academ

ic endpoints

C
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 Linking A
cadem

ic and R
egulatory Insights of Toxicity of B

PA



Run a guideline study… 
but add ‘academic’ 
endpoints!
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S
everal serious

adverse effects of B
PA w

ere 
observed in the FD

A
-C

ore study at low
 doses

•increases in the incidence of m
am

m
ary adenocarcinom

a (at 2.5 
µg/kg/day in the S

TO
P group)

•inflam
m

ation of the dorsal and lateral lobes of the prostate
(at 

2.5 µg/kg/day in the C
O

N
TIN

U
O

U
S

 group)
•kidney nephropathy in fem

ales (at 2.5 µg/kg/day in the 
C

O
N

TIN
U

O
U

S
 group)

•increased body w
eightin adult fem

ales (at 250 µg/kg/day in the 
C

O
N

TIN
U

O
U

S
 group)
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E
xam

ple 2: Low
 dose B

PA exposure 
increased prostate inflam

m
ation (a cancer 

risk factor)
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There are serious effects of B
PA reported in 

the FD
A C

ore S
tudy. 

This contrasts
w

ith the FD
A’s conclusions

“R
esults of the [core study] indicated that B

PA produced adverse 
effects at high doses, but not at the low

 end of the dose range 
tested, consistent w

ith its activity as a w
eak estrogen.”

.



W
hy does the FD

A ignore
low

 dose effects of 
B

PA observed in the FD
A

-C
ore study?

dose

effect

expectation:

effect

reality:

dose



Finding anything
in 

the low
 dose 

groups of the 
guideline study is 
surprising, based 
on the prior 
guideline studies on 
BPA!!



M
any, m

any effects w
ere observed in 

academ
ic studies

Prinset al. Basic &
 Clinical Pharm

 &
 Toxicol2018



E
xam

ple 1: Low
 dose 

B
PA exposure induces 

neoplasia (P
IN

) and 
adenocarcinom

a in the 
prostate 

Prinset al., EHP 2018



E
xam

ple 2: S
even 

academ
ic C

LA
R

ITY 
publications docum

ent 
effects of B

PA on brain 
and behavior
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Rebuliet al. Tox Sci 2015; Aram
bula

et al. Endocrinology 2016; 
Johnson et al. Horm

Behav
2016; Aram

bula
et al. N

eurotoxicology 
2017; Cheong et al. Epigenetics 2018; Aram

bula
et al. 

N
eurotoxicology 2018; W

itchey
et al. N

eurotoxicology 2019
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ITY w
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W
hat can w

e conclude from
 the CLARITY 

study?

D
ifferences 

in sam
ple 

sizes

D
ifferences 

in 
sensitivity

D
ifferences 

in 
relevance 
to disease

D
ifferences 
in study 
reliability



C
onclusions –

C
LA

R
ITY-B

PA (to date)
•There are serious effects

observed in the FD
A C

ore study 
after exposure to low

 doses
of B

PA
•

These effects are ignored or dism
issed by FD

A
because they w

ere 
not observed at high doses, or because they w

ere only observed in 
one group (stop-dose versus continuous)

•There are m
any, m

any effects observed in the academ
ic 

studies after exposure to low
 doses of B

PA

•Let’s learn from
 C

LA
R

ITY and develop endpoints that are 
sensitive &

 m
ore accurately reflect hum

an diseases!!!




