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SUMMARY

1. We agree with the NTP conclusion that fluoride is a “presumed” human
neurotoxin.

2. However, we believe that this reflects a consistent and unjustified downgrading of
the body of evidence at several steps of the assessment and the correct rating
should be “known” human neurotoxin.

3. In particular, the evidence for human neurotoxicity is strongest in the highest
quality studies, many of which are at exposures below 1.5 mg/L water fluoride
concentration or its equivalent.

4. Therefore, we disagree with the NTP conclusion that the evidence is
“inconsistent” at exposures below 1.5 mg/L or equivalent.

5. Two very recent studies that are not included in the NTP monograph provide
even stronger support for the conclusion that fluoride is a “known” neurotoxin at
exposures below 1.5 mg/L or equivalent.

6. The systematic downgrading of the evidence, together with the vocal public
criticism of many of the studies, is reminiscent of the backlash in the 1990s when
Dr. Herbert Needleman was reporting studies finding that “low-level” lead
exposures were neurotoxic. Comparing the body of evidence available for lead in
the 1990s to that available now for fluoride suggests that the evidence for fluoride is
stronger than it was for lead.
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Figure 1. Assessing Confi

dence in the Body of Evidence
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Table 7. Neurodevelopmental and Cognitive Function Evidence Profile for Fluoride
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CONFIDENCE

Final confidence

Human IQ or cognitive function tests in children”

Initial Moderate

(4 prospective cohort
studies?; 9 cross-sectional
studiesb)

Moderate

rating should be

Initial Low
(5 cross-sectional studies)©

lIHith

Human IQ or cognitive function tests in adults"

Initial Low
(2 cross-sectional studies)d

Animal learning and memory or cognitive function

Inadequate to assess effects

in human

References:

Human: Barberio et al. (2017b)<; Bashash et al. (2017)3; Bashash et al. (2018)?; Choi et al. (2015)P; Cui et al. (2018)5;

Das and Mondal (2016)®; Ding et al. (2011)®; Green et al. (2019)?; Jacgmin et al. (1994)9; Li et al. (2008a)®; Li et al.

(2016)9; Rocha-Amador et al. (2007)b; Rocha-Amador et al. (2009)P; Saxena et al. (2012)b; Seraj et al. (2012)b; Valdez

Jimenez et al. (2017)?; Xiang et al. (2003)c; Xiang et al. (2011)<; Yu et al. (2018)Y; Zhang et al. (2015b)c

*This includes learning disabilities, neonatal behavioral neurological assessment, mental development index,
memory score for copy, and immediate recall.
**This includes Mini-Mental State Examination scores, psychomotor performance, and memory.

Figure 3. Hazard Identification Scheme for Neurodevelopmental or Cognitive Effects
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Figure_A3-01 Human Risk of Bias scores (neurobehavioral, lower RoB studies)
from HAWC's NTP project "Fluoride 2019”
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Did selection of study participants result in appropriate comparison groups?

Did the study design or analysis account for important confounding and modifying v ariables? I I I I I I I
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Can we be confident in the exposure characterization?

Can we be confident in the outcome assessment?

Legend

M Not applicable Were all measured outcomes reported? + I o

&8 Definitely high risk of bias

I Prabably high rsk of bias Were there any other potential threats to internal validity ? HoOH H

m Not reported
Probably lowrisk of bias
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Were outcome data complete with respect to attrition or exclusion from analysis?

All studies except one found significant adverse effects
A\= Study found adverse effects at exposure levels of 0.7 mg/L water F or equivalent
A\= Study found adverse effects at exposure levels below 1.5 mg/L water F or equivalent

A\= Study found adverse effects at exposure levels above 1.5 mg/L water F or equivalent
X= did not find statistically significant adverse effect
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All of these high quality studies at low RoB, many at water F <1.5 mg/L
or equivalent, found statistically significant adverse effects

Figure D07 Human Data (IQ in children, lower RoB studies, presented as adjusted beta)
From HAWC project NTP “Fluoride ( 2019)
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Learning and Memory: Morris Water Maze @] percentcontrol response A\ contol response @ probe response
study animal description route treatment period endpoint units  age at assessment  dose (ppm) @ statistically significant @ acquisition response
Jiang C etal. F1Rat, oral drinking  developmental Morris water maze (distance traveled cm 2 months 0.34
2014 Sprague-Dawley (49, water (GDO to PND60) to reach platform, acquisition, day 4)
Nk & —e—i All but one of
—e— ;
w25 —o—— these animal
Dong etal. 2015a  F1Rat, oral drinking  developmental Morris water maze (escape time, sec  28PND 05 Stu d |eS fo u n d
Sprague-Dawley (79,  water (pre-mating to acquisition, average over days 1-4)
N=10) PND28) Lo
Cze> ——e | Statistically
Gui etal. 2010 F1Rat, oral diet developmental Morris water maze (escape time, sec 35PND 1.77 H 'f'
Sprague-Dawley (39, (GDO to PND30) acquisition, day 6) Slg nl |Cant
N=10)
s : —o : adverse effects,
Wei et al. 2014 F1Rat, oral gavage  developmental Morris water maze (escape time, sec 35PND 045
Sprague-Dawley (4, (GDOtoPND30)  probe test, day5) —A— most at |OW
N=10)
—e—— d
— oses relevant
Gui etal. 2010 F1Rat, oral diet developmental Morris water maze (escape time, sec 30PND 1.77 t h d
Sprague-Dawley (39, (GDO to PND30) acquisition, day 1)
spro o human doses
2981 o—i
Jiang C etal. F1Rat, oral drinking  developmental Morris water maze (latency to reach sec 2 months 0.34
2014 Sprague-Dawley (49, water (GDO to PND60) platform, acquisition, day 4)
=12) - e
4525 —e—
Jiang C etal. F1 Rat, oral drinking  developmental Morris water maze (percent swim % 2 months 0.34
2014 Sprague-Dawley (49, water (GDO to PND60) distance in target quadrant, probe
N=12) test, day 5) (<}
o
45.25 (]}
Jiang C etal. F1Rat, oral drinking  developmental Morris water maze (percent of time % 2 months 0.34
2014 Sprague-Dawley (49, water (GDO to PND60) intarget quadrant, probe test, day 5)
N=12) ED o1
€ @
4525 (2]
Gui etal. 2010 F1Rat, oral diet developmental Morris water maze (platform count 36 PND 1.77
Sprague-Dawley (49, (GDO to PND30) crossing, probe test, day 7)
N=10)
29.81 e
Wei et al. 2014 F1Rat, oral gavage  developmental Morris water maze (platform count 35PND 045
Sprague-Dawley (49, (GDO to PND30) crossing, probe test, day 5)
N=10)
—e—
Dong et al. 2015a F1Rat, oral drinking  developmental Morris water maze (platform count 28 PND 0.5
Sprague-Dawley (49, water (pre-mating to crossing, probe test, day 5)
N=10) PND28)
ro-
Gui etal. 2010 F1Rat, oral diet developmental Morris water maze (time in platform sec 36 PND 177
Sprague-Dawley (49, (GDO to PND30) area, probe test, day 7)
N=10)
29.81
Dong et al. 2015a F1Rat, oral drinking  developmental Morris water maze (time in platform sec 28PND 0.5
Sprague-Dawley (49, water (pre-mating to location, probe test, day 5)
N=10) PND28)
o
I T 1 T T )
Morris water maze (studies at high overall risk of bias excluded) -100 -50 0 50 100 150 200 250
*Data not presented in study (calculated during data extraction) Percent change w/ respect to control (%)

Effects are grouped by a solid orange horizontal line by expected adversity direction (increase from reference/control group, then decrease from reference/control group). L . o . N
NOTE:This figure taken from HAWC's NTP project "Fluoride (2016)
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All but one of these animal studies found statistically significant adverse effects, most at low doses relevant to human doses 
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