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NOTE: THIS DOCUMENT WAS REVISED NOVEMBER 14, 2020.  
REVISION NOTES CAN BE FOUND AT THE END OF THE DOCUMENT. 

 
October 23, 2020 

NASEM Committee to Review the Revised NTP Monograph on Fluoride Exposure and 
Neurodevelopmental and Cognitive Health Effects 
The National Academies of the Sciences, Engineering, and Medicine 
500 Fifth St., N.W.

Washington, D.C. 20001

USA


Sent via email to bulrich@nas.edu


	 Re: Review of the Revised NTP Monograph on Fluoride Exposure and 	 	 	
	        Neurodevelopmental and Cognitive Health Effects


Dear Ben,


We are hereby submitting comments for the Committee’s consideration regarding the 
review of the Revised NTP Monograph on Systematic Review of Fluoride Exposure and 
Neurodevelopmental and Cognitive Effects. 


We would like to note that the NTP removed the link to our earlier submission (2016) 
from their website sometime before the first NASEM review. While our submission is 
still listed, it is not accessible. For this reason, we are unsure if the 2016 submission 
was available to the first NASEM review committee, hence we are attaching it to this 
email.


We would like to thank the Committee for the invitation to submit comments.


mailto:bulrich@nas.edu
https://poisonfluoride.com/Science/NTP_Submission_2016/NTP_2019_Thyroid/NTP_Link_removal.png
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Introduction 

In a statement released on September 24, 2020, the NASEM presidents warned of 
political interference in science:


“Policymaking must be informed by the best available evidence without it 
being distorted, concealed, or otherwise deliberately miscommunicated. At 
this critical time in the course of the pandemic, any efforts to discredit the 
best science and scientists threaten the health and welfare of us all.” 

We fully agree with this statement and would like to believe that this standard must 
also apply to public health agencies and monographs such as this one under review. 


Ever since 1970, every major review done on the adverse effects of fluoride has 
distorted, concealed, or otherwise miscommunicated the scientific findings on fluoride 
effects on thyroid hormone metabolism. 


For example, although over 400 studies have been published on this subject since 
1980, not one was considered in the EPA’s 2010 Report on Dose-Response Analysis 
for Non-cancer Effects. 


Likewise, the EFSA 2013 Scientific Opinion on Dietary Reference Values for Fluoride 
did not mention the word “thyroid” even once. 


A recent review by 31 authors investigating the “totality of currently available scientific 
evidence", mysteriously missed all human studies on the thyroid - again. Not a single 
one was considered (Guth et al., 2020).


As the NTP listed many of the earlier reviews in its literature review from 2016, we 
called attention to some long-standing misrepresentations of the scientific literature in 
our 2016 submission (PFPC, 2016; Appendix A).
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All our comments about the revised NTP monograph pertain to the thyroid issue, as the 
vast and overwhelming amount of evidence clearly points to thyroid dysfunction being 
the mechanism to explain the IQ studies under review.


It is firmly established that thyroid hormone deficiency leads to loss of IQ, and many 
excellent reviews are available on this topic. This knowledge forms the very basis of 
global efforts to reduce iodine deficiency. TSH levels in infants are tested to reduce the 
incidence of congenital hypothyroidism, and guidelines for trimester-specific upper 
TSH limits have been established for pregnant women (Stagnaro-Green et al., 2011). 
The developing embryo/fetus is at greatest risk because of the dependency on the 
maternal supply of thyroid hormones (TH).


It is equally established that fluoride affects thyroid hormone metabolism. The literature 
documenting the effects of fluoride on the thyroid spans over 150 years (PFPC 2015). 
Out of 250 papers published in the last 20 years, 95% document adverse effects of 
fluoride on thyroid hormone metabolism (PFPC, 2020).


Those findings are further supported by 40 studies documenting the 30-year long 
pharmacological use of fluoride as an anti-thyroid drug, specifically to reduce thyroid 
activity in iodine-induced hyperthyroidism (PFPC, 2006). In addition, there are 70 
studies easily available from in vitro investigations conducted between 1970 and 1995 
documenting the application of fluoride as a TSH analogue. The TSH receptor is the 
only receptor known to activate all four G-protein families dose-dependently. As a TSH 
analogue, fluoride may influence all aspects of thyroid hormone metabolism, including 
iodine organification, thyroid hormone secretion, and synthesis. 


We wish for the NASEM Committee to realize that in other parts of the world, such as 
in China, the effects of fluoride on the thyroid are firmly established and acknowledged 
to be the cause of abnormal development of the child - including loss of IQ, of course. 
This knowledge informs public health intervention programs in areas with either iodine 
deficiency or iodine excess.


In China, many million people are affected by fluoride poisoning as a result of industrial 
pollution, contaminated water supplies, and indoor coal burning. 
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Since the late 1980s, fluoride/thyroid issues have been discussed at major Chinese 
health conferences (Qiu, 2008; Jin, 1991, 1989; Zhang, 1991). Hundreds of studies 
have been conducted investigating fluoride effects on the thyroid - in humans (adults 
and children), established animal fluorosis models, as well as in in vitro experiments 
(PFPC 2014). Studies also include investigations on established endocrine disruptor 
models (amphibian metamorphosis, Zebrafish).  

Is is therefore quite astonishing to read the NTP’s repeated claim that “the data do not 
support a clear indication that thyroid effects are a mechanism by which fluoride causes 
these effects in humans” (Page 56), or that “no specific mechanism has been 
determined for fluoride effects on learning and memory or other neurodevelopmental or 
cognitive outcomes” (Page 65). 

The opposite is true - the data do support a clear indication that thyroid effects are the 
mechanism by which fluoride causes adverse effects on learning and memory and 
other neurodevelopment and cognitive outcomes.


Not only have basic mechanisms been demonstrated, but numerous pathways have 
been identified, right down to a particular intracellular loop of the thyroid-stimulating 
hormone receptor (TSHr), and the pathways affected downstream from TSHr 
activation.


Unfortunately, the NASEM Committee did not address the thyroid studies, data 
collection and discussion in the first NTP Draft review (NASEM, 2020). 

As a result, no changes have been made in the revised NTP monograph.


We are asking for the Committee to consider this issue with the utmost urgency.


Are the findings documented correctly? 

To our disappointment, the NTP misrepresented the scientific results of the fluoride/
thyroid studies. 
 
Many instances could be cited as the majority of the thyroid studies have been 
misrepresented, but by far the most egregious example is the handling of the 2018 
study by Dr. Arjun Khandare and colleagues. 




5

The Khandare report is one of the most important studies that presently exist on this 
issue, for one simple reason - it is the only long-term thyroid/water fluoride study so far 
that has included an intervention.


Khandare et al. [Department of Food Toxicology, National Institute of Nutrition (ICMR), 
Ministry of Health and Family Welfare, Gov't of India] conducted this UNICEF-funded 
study on school children in India, comparing three areas with increasing amounts of 
fluoride in the water to a fourth where there was an initial high fluoride level, but then 
fluoride was removed. TSH and total thyroid hormones (T3, T4) were measured.


The areas were followed for 5 years. 


The researchers found that the TSH levels increased dose-dependently with the 
increase in fluoride. T4 levels were increased, and T3 levels were lowered. In the 
intervention area the TSH and thyroid hormone (TH) levels returned to values close to 
the control area.


These findings were unequivocal evidence that fluoride had caused the changes in 
thyroid hormone metabolism. The removal of fluoride normalized TSH and TH levels. 


TABLE 4: Khandare et al., 2018
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The NTP monograph mentions Khandare’s important work only once, in passing and 
only to state the exact opposite in regards to TSH levels: 

"Two of the nine higher risk-of-bias studies reported decreases in TSH 	 	 	
	 levels in children with higher fluoride (Khandare et al. 2017, Khandare et al. 	 	
	 2018).” (Page 55) 
 
This is a misrepresentation of the scientific record and needs to be corrected.  

The data tables also contain this incorrect information. 

Coincidentally, the findings on T4 and T3 levels by Khandare et al. mirror those found 
by Zhao et al. (1998) in a long term study on mice, results of which were equally 
distorted into their opposite in the ATSDR Toxicological Profile on Fluoride from 2003. 
This was addressed in our submission to the NTP from 2016.


Another example is the study by Hosur et al., 2012.


The NTP writes about this study:


“One of the nine studies found no significant alterations in TSH levels in 	 	 	  
	 children from fluorosis-endemic areas (Hosur et al. 2012).” (Page 58) 

Hosur et al. did not evaluate children from a fluorosis-endemic area. They studied 
children’s TSH and TH levels and compared to the occurrence and severity of dental 
fluorosis. The majority of the children consumed water at fluoride concentrations of 0.5 
to 0.6 ppm. The authors stated:  
 
“…a significant difference was found between TSH levels of moderate and severe 
fluorosis groups.” 


[Note: In the study by Hosur et al., the authors contradict their own findings in their 
conclusions. This is addressed elsewhere (PFPC 2020c).] 

Again, the NTP’s interpretation of the data is a misrepresentation of findings and needs 
to be corrected.
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Animal Studies 

There are two important aspects to discuss concerning the NTP’s handling of the 
animal studies.

 
1) The reason given for non-evaluation of animal thyroid studies 
 
2) The NTP decision to use a 20 ppm fluoride/water concentration as a cut-off for ALL 
animal studies.


1) The reason for non-evaluation of animal thyroid studies 

The NTP states that the animal studies were not evaluated further because the human 
studies “have failed to identify consistent evidence to suggest that thyroid effects are a 

Hosur et al, 2012: Figure 1 - TSH increase with degree of DF 
NOTE: Mild DF = only 4 subjects, Moderate DF = 33, Severe DF = 28   

42 dental fluorosis subjects (62%) consumed water with fluoride levels of 0.5–0.6 ppm.  
Control area is listed at <1ppm. 
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requisite mechanism by which fluoride causes neurodevelopmental or cognitive effects 
in humans.” (Page 65)


The human data did not fail to identify consistent evidence. 

Forgetting for a moment that the NTP chose only a very limited number (19) of human 
studies (there have been 100 studies since 1980) - what was the evidence in the ones 
they picked?


Out of 14 studies comparing fluoride intake to actual TSH levels (not reference ranges, 
like Barberio et al., 2017), 11 show an increase in TSH, with 3 studies showing effects 
beginning at water/fluoride concentrations at or below 0.5 ppm = 85%.


Out of 8 studies investigating T4 and T3 levels, all 8 show disturbed ratios = 100%. 


Out of 4 studies investigating FT3 and FT4, all 4 show disturbed FT3/FT4 ratios = 
100%.  
 
The FT3/FT4 ratio is used as an index of conversion of T4 to T3 by peripheral 
deiodinase activity (Haddow et al., 2014; Pasqualetti et al., 2018; 2020). 
 
(The NTP made no effort to calculate ratios, and treated total and free fractions of the 
thyroid hormones as if they were the same.) 


The findings of fluoride causing elevated TSH levels above 2.5 mIU/L at fluoride/water 
concentrations below 0.5 ppm should be reason enough to re-evaluate all fluoridation 
programs. 


As mentioned earlier, there are trimester-specific guidelines in place for an upper TSH 
limit of 2.5 mU/L - specifically to protect the fetus from neurological and cognitive 
defects.




9

 
2) 20 ppm fluoride/water concentration as a cut-off for ALL animal studies. 

The NTP stated: 
 
 “…review of the mechanistic data was limited to in vivo studies with at 	 	 	
	 least one concentration below 20 ppm. This is not considered a limitation 		 	
	 for the systematic review since the mechanistic body of evidence was used	 	
	 to evaluate biological plausibility for the effects observed in humans; 	 	 	
	 therefore, data were limited to concentrations that would be more 	 	 	 	
	 reflective of human exposures.” 

The NTP did not choose concentrations reflective of human exposure.   
 
It is commonly accepted that chronic serum fluoride levels of 2 -12 mumol/ are 
required to cause dental fluorosis in humans and rodents, although it has been shown 
to occur at lower serum fluoride levels (DenBesten, 2011; Bronckers et al., 2009). (Both 
chronic low doses and high peak doses may produce dental fluorosis.)  

If over one-half of US teens are now affected by dental fluorosis (Wiener et al., 2018), it 
follows that they would have been exposed to fluoride intake producing serum levels of 

Kheradishpeh et al., 2018  Table 2: In healthy control group fluoride at 0.3 to 0.5 ppm 
elevates TSH levels to 2.8 mIU/L - past the first trimester-specific upper limit of 2.5 mIU/

L. For those with thyroid dysfunction (cases on left) the effects are greatly amplified.
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2-12 mumol/L at critical periods of development.  
 
To obtain such serum levels in rodents, high fluoride amounts must be given. For 
example, a fluoride/water concentration of 50 ppm in mice produce a serum fluoride 
level of 4.2 mumol/L (Zhang et al. 2014). Test rodents are routinely given water at 
fluoride concentrations of 25 to 100 ppm to produce dental fluorosis (DenBesten, 2011; 
Bronckers et al., 2009).


The NTP based their unrealistic 20 ppm cut-off on erroneous calculations using a study 
by Dunipace et al., (1995) involving male Sprague-Dawley rats. It should be noted that 
no effects on the thyroid or thyroid hormones were ever investigated in that study. 


In Dunipace’s study, a 5 ppm fluoride/water concentration did not produce a fluoride 
serum level of 2 mumol/L, the lower threshold thought to cause DF in humans. The 
data shows that up to 50 ppm of NaF- are required to produce similar fluoride serum 
levels in male SD rats to those known to produce DF in humans.

	 


Dunipace et al., 1995 Figure 1: Data shows that 
concentrations up to 50 ppm water/fluoride concentration 

are required in male SD rats to produce fluoride/serum levels 
of 2 to 12 mumol/L - levels that produce dental fluorosis in 

humans (Denbesten, 2011; Bronckers et al. 2009).
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b) All animals are not the same. 

The NTP used the 20 ppm fluoride/water concentration cut-off to exclude all animal 
studies done with higher concentrations - without any consideration given to actual 
dose, time, or species-specific differences in fluoride tolerance.  In its collection of 
studies below 20 ppm, there are rats, mice, pigs, rabbits, buffalo calves, and Heifers. 
To presume that a 20 ppm fluoride/water concentration applies equally to all these 
animals is patently absurd. 


Animals react differently to fluoride. This has been established since the 1930s and 
was addressed by the National Academy of Sciences as early as 1955 (NAS, 1955). 


We already described the difference with rodents above.


Chicks have an even higher resistance to fluoride. They require 200 to 300 ppm of 
fluoride in their feed to cause symptoms of fluorosis (Weber et al., 1969; NAS, 1955). 


If the NTP had properly understood the species-specific differences in fluoride 
tolerance, there would have been a large body of data available, showing fluoride 
effects on thyroid hormone metabolism in great detail.


In China, a poultry fluorosis model was developed in the early 2000s at Shanghai’s Jiao 
Tong University. Extensive poultry fluorosis had become a major problem due to the 
use of non-defluorinated dicalcium phosphate as a mineral supplement in the rapidly 
expanding feed industry. 


As a result of the thyroid dysfunction seen in areas with endemic fluorosis, extensive 
studies were conducted on the effects of fluoride on thyroid hormone metabolism in 
poultry, including studies on fluoride effects on iodine and thyroid hormone 
metabolism, thyroid peroxidase activity, structure/ultrastructure of the thyroid, 
deiodinase activity in liver, and more (Liu et al., 2001, 2002a, 2002b, 2002c, 2002d, 
2003, 2004; Kang et al., 2001).


These studies should have all been consulted and translated if need be.  
 
It is bewildering that the NTP chose to review animal studies related to oxidative stress, 
but not the thyroid. Thyroid hormones are the major factor in oxidative stress not only 
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by their stimulation of metabolism but also by their effects on antioxidant mechanisms 
(PFPC 2004, 100 studies).


In-Vitro Studies 

The NTP states: 
 
	 “Although in vitro data were collected as part of the systematic review 	 	 	    
	 process, NTP determined that the information on neurological effects 	 	 	
	 obtained from these studies is too general, and results cannot necessarily 		 	
	 be attributed to effects on learning and memory or other cognitive 	 	 	 	
	 functions at this time.” (Page 65)


The NTP listed 60 in-vitro studies, only 10 of which dealt with the thyroid (out of 
hundreds from the last 40 years), and only a handful of which were documenting 
fluoride use as a TSH analogue. 


In our NTP submission in 2016, we supplied a link to 70 studies documenting only the 
use of fluoride to substitute for TSH.


Below we present two graphs merely to provide a visual example of the similar effects 
of fluoride and TSH. The graphs are taken from a 1971 paper by Wolff and Jones 
describing the effects of TSH and fluoride on adenyl cyclase in purified bovine thyroid 
membranes.


Wolff & Jones, 1971 - Large doses of NaF and TSH 
inactivate adenyl cyclase [G(i) proteins]

Wolff & Jones, 1971, excerpt from Fig.1
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The NTP stated: 


	 “Four factors were considered that contribute to increased confidence: potency, 		
	 dose response, consistency in terms of cellular events observed at the same or 	 	
	 lower doses than in vivo health effects, and consistency across cellular targets 	 	
	 on the same functional pathway.” (Page 20) 

The 70 studies documenting the use of fluoride as a TSH substitute in thyroid 
investigations have a dose range from 0.01 mM to 15mM. 


It is utterly unreasonable to consider only cellular events at the same or lower doses 
than in vivo health effects. 


Much higher doses are used in in vitro experiments because the levels of TSH 
receptors are much lower than they ever are in vivo. The effects of TSH are dependent 
on TSH receptor expression and occupancy.


TSH receptor levels in the thyroid are 100-fold higher than in vitro (Boutin et al., 2020).  


Protocol 
 
The protocol of the NTP monograph is based on a faulty interpretation of the literature 
and known mechanisms of fluoride effects upon thyroid hormones, as well as 
misunderstanding the factors leading to loss of IQ. This has resulted in a wrong review 
design, as well as a flawed assessment of “risk-of-bias”.


	 “Although lead and iodine sufficiency are considered potential key covariates 	 	
	 due to their potential to be related to neurodevelopmental effects, there is no 	 	
	 expectation that they would in general be related to fluoride exposure so should 		
	 not be considered “probably high RoB” or “definitely high RoB” unless there is a 		
	 reasonable expectation that these would occur with fluoride exposure and would 
	 potentially impact the results.”


Co-exposure of fluoride and iodine occurs in all areas. Iodine is an essential element, 
fluoride is not. 
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Water Concentration vs Total Intake (Dose) 

The NTP relates fluoride effects on thyroid to water concentrations even when the 
researchers specifically stated that it was TOTAL fluoride amounts in urine and serum 
that were of significance and had to be considered, NOT just fluoride in water 
(Susheela et al., 2005; Zhang et al.. 2015; Singh et al., 2014; Kumar et al., 2018; Yasmin 
et al., 2013). 
 
Or that it was serum fluoride and urine fluoride that were inversely related to IQ (rs = 
−0.47, P < 0.01; rs = −0.45, P = 0.002), not significant results were given for water fluoride 
(P=0.08) (Zhang et al., 2015). 

Goiter 

The NTP did not evaluate any fluoride/goiter studies. The reason:


	 “After review of the studies evaluating thyroid effects, studies that only 	 	 	
	 evaluated goiters and other effects on thyroid size were not considered in 		 	
	 this review. This is not considered a limitation because changes in thyroid 		 	
	 size are not functional changes to the thyroid that could specifically 	 	 	
	 indicate a mechanism for thyroid involvement in neurodevelopment.” (Page 79)


We did not think that one had to ever remind the NTP that an enlarged thyroid or goiter 
in iodine deficiency (ID) is the result of elevated TSH levels. The occurrence of goiter 
together with mental retardation (cretinism) is what prompted the first iodized salt 
programs in Switzerland 100 years ago. The primary role of iodine deficiency in 
goitrogenesis and the prevention of endemic goiter by iodine supplementation is firmly 
established (Gaitan et al., 1991). Iodine deficiency is diagnosed by elevated TSH levels. 
Elevated TSH levels are the reason why so many authors have drawn attention to the 
fact that fluoride poisoning mimics the effects of iodine deficiency, including studies 
reviewed in this NTP monograph.


The close link of fluoride and goiter goes back over 150 years (PFPC, 2015). Goiter has 
been associated with dental fluorosis for over 100 years (Schuld, 2005).


The goiter studies should all be evaluated.
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Gq/11 

Our research over the last 20 years has identified pathways downstream from Gq/11 
activation as the major pathways involved in fluoride toxicity. Activation of the Gq/11 
family results in the stimulation of phospholipase C activity, leading to calcium 
mobilization and protein kinase C activation - pathways highly relevant in 
neurodevelopment. 
 
Experiments with mice have shown that the Gq/11 pathway is essential for goiter 
formation (Kero et al., 2007), and that Gq/11 is involved in the condition of dental 
fluorosis (Zhang et al., 2014). Gq/11 have been unequivocally established to be the 
transducing G proteins for Ca(2+)-mobilizing receptors (Exton, 1993).


In thyroid physiology, the Gq/11 pathway controls thyroid hormone synthesis and 
iodide organification.


2018 Study by McPherson et al. 

We would like to briefly address this NTP study (McPherson et al., 2018). It is 
discussed in detail elsewhere (PFPC 2020b).


The NTP considers this study “the highest quality experimental animal study reviewed 
for this monograph.” (Page 58)


The NTP was to evaluate the effects of an established pharmacological iodine 
antagonist upon thyroid hormone metabolism and to evaluate effects on learning and 
memory. The way this study was conducted creates reasons for concern.


• Fluoride in the feed was measured but no attempt was made to measure  	 	       
iodine content in feed or water - a MUST for any such investigation.


• A rat chow was chosen with an iodine content that was 25 times higher than the 
amount in the standard NTP-2000 rodent chow. Excess iodine masks the effects of 
anti-thyroid substances.


• A rat strain was chosen - Long Evans rats -  long known to have a lower iodine 
sensitivity (see: Rybnikova et al., 2018;  Gilbert et al., 2011;  Okamura et al., 1981; 
Freudenberger, 1932). The normal TSH level of Long Evans rats is nearly twice as 
high as that of Sprague-Dawley rats (Rybnikova et al., 2018), and almost three times 
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as high as Wistar rats. Standard behavioural assays with Long-Evans rats do not 
readily detect the neurotoxicity induced by modest developmental thyroid hormone 
deficiency (Gilbert et al., 2013).


• Not surprisingly, Long-Evans rats perform better in motor tasks than other strains 
(Yanai et al., 1979; Rybnikova et al., 2018), and perform better at tasks related to 
learning and memory than SD or Wistar rats (Andrews et al., 1995). [Most studies on 
fluoride and thyroid/IQ have used SD and Wistar rats. We only know of one other 
study that has ever used Long Evans rats in a fluoride/thyroid investigation, 
conducted in 1955.] 

• Although thyroid was to be the focus, no attempt was made to investigate thyroid 
tissue, while other tissue was investigated.


• No efforts were made to test at multiple time points. It is firmly established that 
fluoride effects are dose- and time dependent. Thyroid hormones and fluoride levels 
were not even measured at the same time, but at dates vastly apart.


• The thyroid data was not interpreted correctly.


• The researchers went on record, claiming falsely that a standard chow was used, 
and that “there is no evidence that Long-Evans Hooded rats are differentially 
sensitive to fluoride exposure, at least from a toxicokinetic perspective.”  (Harry, 
2018).


This study should not be used to influence public health policy.


Closing Comments: 

Studies on the association of maternal thyroid function during early pregnancy with 
offspring IQ and brain morphology, using the Dutch Rotterdam cohort (“Generation R”) 
have found that both excessive FT4 and TSH during early pregnancy levels are 
associated with grey matter in children at 10 years old. FT4 was found to have no 
association after adjusting for intracranial volume, suggesting that TSH might be a more 
specific predictor for total grey matter and grey matter development than FT4. The 
association was most evident at 8 weeks and seized at 14 weeks, pinpointing to a 
crucial timeframe in development (Jansen et al., 2019; Korevaar et al., 2016).

Further, Jansen, Korevaar, and colleagues showed that maternal TSH had an inverted 
U-shaped association with offspring total grey matter volume and with cortical grey 
matter volume, and that this association differed by the duration of gestation.
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A inverse U response curve is characteristic of TSH activity. It has now been termed an 
"IUDRC" = inverted U-shaped dose response curve (see Boutin et al., 2020; Jang et al., 
2020). It is a typical example of hormesis (Calabrese, 2018).


It is of further interest that the “Generation R” studies also found that there was an 
inverse association between cord blood and early childhood TSH concentrations with 
the dental development of the child (Vucic et al., 2017). 

A recent study investigating thyroid function, intelligence, and low-moderate fluoride 
exposure among Chinese school-aged children found significant modification effect by 
TSH on the association between urinary fluoride and IQ scores. TSH level was 
identified as an independent risk factor for IQ loss (Wang et al., 2020). 

The thyroid data from three studies provide evidence that even in areas with water 
fluoride concentrations of <0.5 ppm, TSH levels can be elevated beyond the upper limit 
of 2.5 mIU/L set for pregnant women for the first trimester (Kheradpisheh, 2018; Hosur 
et al., 2012; Lin et al., 1991). 

In a perfect world, this should prompt health warnings to all fluoridated areas and areas 
with high fluoride/water concentrations. Considering that some of the documented 
effects of thyroid deficiency already occur within the first month of pregnancy, a pre-
conception screening program in such areas should be considered.


• The available mechanistic data provide strong support for biological plausibility of 
the relationship between exposure and the health effects, hence the hazard 
identification conclusion should be upgraded from “presumed” to “known”, 
beginning at exposure levels from fluoride in water at concentrations of 0.3 ppm 
(mg/L).


We hope that our comments will be helpful for the Committee’s review of the revised 
NTP monograph.

 
Andreas Schuld, Wendy Small

 
PFPC Canada 
The Fluoride Education Project 
https://poisonfluoride.com/
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November 4, 2020: 
 
REVISIONS made to original document since Oct. 26, 2020 
 
1) The following sentence (Pg. 3): 
 
“This knowledge informs public health intervention programs in areas with either iodine deficiency and or 
iodine excess.”


was changed to: 
 
“This knowledge informs public health intervention programs in areas with either iodine deficiency or 
iodine excess.”


2) The following sentence (Pg. 17):


The available mechanistic data provide strong support for biological plausibility of the relationship 
between exposure and the health effects, hence the hazard identification conclusion should be 
upgraded from “presumed” to “known”, at exposure levels of <0.5 ppm. 
  
was changed to: 
 
The available mechanistic data provide strong support for biological plausibility of the relationship 
between exposure and the health effects, hence the hazard identification conclusion should be 
upgraded from “presumed” to “known”, beginning at exposure levels from fluoride in water at 
concentrations of 0.3 ppm (mg/L).


November 14, 2020 

Further REVISIONS made to original document sent Oct. 26, 2020


3) The following sentence (Pg. 17):


“The thyroid data from three studies provide evidence that even in areas with water fluoride 
concentrations <5 ppm, TSH levels can be elevated beyond the upper limit of 2.5 mIU/L set for pregnant 
women for the first trimester (Kheradpisheh, 2018; Hosur et al., 2012; Lin et al., 1991).”


was changed to:


“The thyroid data from three studies provide evidence that even in areas with water fluoride 
concentrations of <0.5 ppm, TSH levels can be elevated beyond the upper limit of 2.5 mIU/L set for 
pregnant women for the first trimester (Kheradpisheh, 2018; Hosur et al., 2012; Lin et al., 1991)”. 

4) The following sentence (Pg. 14): 
 
“The NTP relates fluoride effects on thyroid in relation to water concentrations even when the 
researchers specifically stated that it was TOTAL fluoride amounts in urine and serum that were of 
significance and had to be considered, NOT just fluoride in water (Susheela et al., 2005; Zhang et al.. 
2015; Singh et al., 2014; Kumar et al., 2018; Yasmin et al., 2013).”


was changed to:
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"The NTP relates fluoride effects on thyroid to water concentrations even when the researchers 
specifically stated that it was TOTAL fluoride amounts in urine and serum that were of significance and 
had to be considered, NOT just fluoride in water (Susheela et al., 2005; Zhang et al.. 2015; Singh et al., 
2014; Kumar et al., 2018; Yasmin et al., 2013).” 

5) The following sentence (Pg. 8):


“Out of 14 studies investigating comparing fluoride to actual TSH levels (not reference ranges, like 
Barberio et al., 2017), 11 show an increase in TSH, with 3 studies showing effects beginning at water/
fluoride concentrations at or below 0.5 ppm = 85%.”


was changed to: 

“Out of 14 studies comparing fluoride intake to actual TSH levels (not reference ranges, like Barberio et 
al., 2017), 11 show an increase in TSH, with 3 studies showing effects beginning at water/fluoride 
concentrations at or below 0.5 ppm = 85%.”


6) The following sentence (Pg. 14): 
 
“Co-exposure of fluoride and iodine exposure occurs in all areas. Iodine is essential.” 


was changed to:


“Co-exposure of fluoride and iodine occurs in all areas. Iodine is an essential element, fluoride is not.”


7) The following sentence (Pg. 13): 
 
"TSH receptor levels in the thyroid are 100-fold higher (Boutin et al., 2020)." 


was changed to: 
 
“TSH receptor levels in the thyroid are 100-fold higher than in vitro (Boutin et al., 2020).”  



