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A famous Stanford medical scientist John Ioannidis 
published a paper in 2005 in the open access journal 
PLOS ONE that broke all records for downloads. The title 
was “Why most published research results are wrong”. 
This reminds one of the famous graduation where the 
Dean of Medicine told the newly-minted physicians that 
they would find over the years that half of what they were 

taught was wrong. He should have said, “hoped they would…” It is also called 
progress. 
 
The phrase “fake news” has now been enshrined in our vocabulary. The 
history of this is presumably well known to readers, especially those who 
reside in North America. However, as anyone who listens to the national 
evening news, especially on the major US networks   such as NBC or ABC, 
one will be exposed to potentially fake news concerning medicine, and will 
need to filter the nonsense from what might be worth looking into. Most will be 
ads, but some will be based on news releases by either the researchers or 
their employers (government institutes or universities, or by Big Pharma). 
 
Many ads or news releases will only use the word “reduces” risks or events 
with perhaps the addition of “significantly”. Significantly generally applies to 
statistical significance which is important but tells one little else. When an 
attempt is made to discuss clinical significance, most readers may be 
confused by the language much less recognize the possible presence of a 
highly deceptive spin.  
 
If the combination of risk reduction or increase, and the word or symbol for 
percentage is in a news release, ad or article in the press or other media, 
this should wave a big red flag since this is the proven and common way to 
inflate results to make them appear falsely sensational. Used for decades—
every serious researcher and biostatistician knows all about it. If one can’t 
also get an answer to the question of absolute percent benefit or equivalent, 
the percent that do not benefit, forget it. However, you will generally need the 
actual full text (many require a subscription) and know a bit about bio 
statistics. Sometimes, all that is needed is the free abstract on PubMed, but 
that is another story since most readers may never have heard of this 
powerful Google of Medicine from the US National Library of Medicine. Good 
luck if you are, perhaps even desperately, in search of the true picture. It is 
unfortunately something that many professionals would rather not discuss 
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with patients. It would probably dramatically increase the rejection of 
guideline recommended interventions and the offer of a prescription, or the 
accepting of the advice and prescription and then ignoring both. Readers who 
want a good insight as to what is really going on in this context should read 
Doctoring Data by Dr. Malcolm Kendrick. However, maybe not—too 
depressing.  
 
Dr. Kendrick likes to ridicule the phrase that a treatment or drug or diet “saves 
lives.” The correct way to state this concept is it extends lives. Human are yet 
to live forever. Rescuing a non-swimmer from drowning is closer to a proper 
use of the term but applies to only a minute or two in the victim’s life. One 
hears this on aspirin ads where some joyful fellow says that taking this 
common medicine “saved my life.” One also needs to think about how a huge 
drug company can justify an expensive ad for a very cheap drug. Maybe it is 
the anticipated lifelong use. 
 
 When a distinguished health organization comes out with a new 
recommendation, this may also in the long run be wrong. Consider hormone 
replacement therapy for preventing heart attacks, or keeping sodium 
consumption to less than 2300 mg/day, or that saturated fat is a real demon, 
or dietary cholesterol meaningfully raises serum cholesterol. Nutritional 
advice is a leader in his area, but then nutritional research is one of the most 
difficult areas into which to venture and it is not surprising that flip-flops are 
common. There is a profound problem when applying population study based 
guidelines to an individual patient, and doing it wisely in the allotted 10-12 
minutes. Patients who are relatively new are simply black boxes traditionally 
difficult to see into. In addition, the mind boggling complexity of the human 
being makes personalized medicine exceedingly difficult to practice, 
contributes to faulty diagnoses, and useless, even dangerous or deadly 
treatments. Frustrated patients start looking for someone who can figure out 
what ails them. Maybe artificial intelligence is indeed the answer. For 
perspective, read Dr. Eric Topol’s new book, Deep Medicine.  
 
Another word to look out for is may. Quite frequently used in headlines, titles, 
abstracts, etc. It almost always signifies a very weak signal—a mere 
suggestion of benefit or harm, and thus the results are only of interest to 
medical scientists looking for clues to investigate.  
 
Finally, beware of nutritional research in general. It is notorious for producing 
results that have profound influence on practice and advice only to find the 
results are wrong. This is not really the fault of the researchers but the 
phenomenal complexity of the questions being asked. We are seeing more 
and more nutritional studies that have a maximum follow-up of about 30 years 
but the only input data was at baseline, some based simply on recall. 
Conclusions may be based on fancy statistics but there is no information on 
changes in anything after baseline other than age. This seems to raise 
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serious questions of the success in adjusting for confounding. The best 
follow-up studies were conducted over long periods had just one cohort, the 
data collected at baseline was updated periodically, and there were a limited 
number of dropouts.  
 
Consider Big Pharma ads to be theater with actors attempting to provide what 
look like patient testimonials. Furthermore, the ad agency takes the script 
from the drug maker and adds the trimmings—a dog, grandkids, loving wife, 
scenic setting etc., and then makes it appealing to the selected age group. 
The game is not to make up results, but not to tell the whole story except for 
rapidly described side effects in one or two big run-on sentences.  
 
It should never be forgotten that, in general, hypotheses are not proved. 
Rather, they can be supported but this is not proof. If falsified, they are 
unlikely to be true. The classic illustration is the black swan example. The 
phrase reflects the potential flaws in inductive reasoning and the danger of 
making sweeping generalizations from what are almost always limited 
observations.  
 
Wishing you and your family a safe and fun-filled summer, 
 

William R. Ware, PhD, Editor 

 

 

 
 
 

 
 
 
 
 

SAUNA FOR DETOXIFICATION. AN UPDATE AND PERSPECTIVE 
 

Few would disagree with the observation that in the developed world the inhabitants live 
immersed in a toxic environment, although the magnitude of this varies from country to 
country. Back before manmade toxins, the body had a well-developed and presumably 
adequate system for removing toxins encountered by hunter gatherers and preindustrial 
farmers. Naturally toxic foods were recognized early and this information passed on 
generation after generation. Thus we evolved to avoid or remove toxins encounters in 
nature but are ill prepared to cope with tens of thousands new chemicals to which 
humans were never before exposed. In spite of the fact that they are new, we do 
manage eventually to get rid of most of them of them via urine, stool, breathing and 
sweating, but many take up residence for a long time, the so-called persistent toxins. 
Many are fat-soluble and end up parked in fat. This is clear from the common 
observation that weight loss yields big increases in circulating toxins which are released 
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as fat is used as fuel. It is also why blood testing is frequently uninformative when it is 
desired to determine the body’s toxin load. Part of the evidence that natural processes 
are working is that adopting an organic diet leads to increased excretion of a whole set 
of toxins.1 This is presumably simply a change in the intake vs. elimination, i.e. what is 
eliminated is not fully or even partially replaced. The challenge is to find even more 
effective ways to speed up these processes and maximize the number of toxins 
eliminated. The fact that weight loss or even prolonged fasting can release stored toxin, 
particularly from fatty tissues, and temporarily increase the circulating toxin load should 
not discourage such practices.2-4 However, there do not appear to be studies of this 
subject.  
 
We are encouraged by governments, Big Chemical and Big Agriculture to not worry 
about these environmental risks and vast sums are spent lobbying to achieve a 
significant degree of complacency and an appreciation of attendant convenience, for 
example of prepared and ultra-prepared  foods. Nevertheless, the increasing interest in 
organic foods is a good sign, but that addresses only one of many sources of toxins. 
The general public lacks reliable information to educate them concerning the dangers, 
and human studies of dose dependent harm are ethically impossible and would require 
5-10 year follow-up. Animal studies, while suggestive, are not definitive. Even the 
number of key chemical suspects is so large that a comprehensive program to get at 
the nature and magnitude of the dangers imposes an almost insurmountable barrier. 
The manufacturers have a huge advantage in the stance “If you think there is risk, prove 
it scientifically.” Imagine how successful it would be advertising to recruit individuals to 
take part in a long-term randomized controlled trial to test the dose dependence of an 
ingested or inhaled toxic chemical on a large number of potential unhealthy outcomes. 
 
Furthermore, animals such as rodents can differ dramatically in detoxification pathways 
from humans and are poor test subjects. Thus unless one has a good diagnosis or 
strong suspicion based on anecdotal evidence that a problem is created by a toxin, e.g. 
mercury, one is left with general non-specific detoxification as well as active avoidance.  
Toxins leave the body mostly through the urine and stool, but sweat is also a very 
significant detoxification process. One of the prominent researchers in the detoxification 
field is Dr. Stephen Genuis at the University of Alberta, Canada. In particular he has 
planned and carried out a series of investigations called The Blood, Sweat and Urine 
Studies which established sweating as one of the most important actions one can take 
to achieve detoxification involving a number of toxins simultaneously. One of the most 
effective ways to induce sweating is a near-infrared sauna followed immediately by a 
shower. For many toxins he found that sweating dramatically exceeded urine in terms of 
toxin content. Saunas are also found to treat disorders such as heart failure, peripheral 
arterial disease, hypertension, circulation in patients with atherosclerosis, COPD, and 
rheumatoid arthritis. However, many of these therapeutic effects did not involve 
detoxification as the principal mechanism (see IHN May 2014 and Nov 2017). In the last 
couple of decades, the major and increasing source of toxins is manmade organic 
pollutants. 
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Exposure to toxins leads to cell inflammation and increased oxidative stress, and an 
alteration of metabolic mechanisms resulting insulin resistance, obesity, dyslipidemia, 
and type 2 diabetes. They are also related to an increased risk of cancer, 
cardiovascular disease, neurodegenerative disease, respiratory disease, and all-cause 
mortality. It is not surprising that chemicals designed to kill living things might well be 
dangerously toxic to humans but this turns out to be difficult to prove beyond doubt. See 
chapter 6 of Dr. Joseph Mercola’s book Ketofast for complete discussion and  
documentation.4 Simple elements such as arsenic, mercury, cadmium, lead and others 
are also important toxins, but are of course naturally occurring.  
 
Examples of toxins observed to be eliminated via sweat from Genuis’ group include: 
  

     Toxic elements  including mercury, cadmium, arsenic, manganese, bismuth and 

lead.5  

     Phthalate compounds which are hormone disrupters and implicated in cancer 

and adverse effects on reproduction.6 

     Bisphenol A implicated in reproductive disorders, heart disease, insulin 

resistance and type 2 diabetes, breast cancer, childhood asthma and prenatal 

development.7 

     Polyfluorinated compounds and polychlorinated biphenyl implicated in polycystic 

ovary syndrome, breast cancer, male reproductive function, thyroid disruption 

and low birth weight.8 

     Polybrominated diphenyl ethers (flame retardants—a large family of compounds)  

may be toxic to the fetus and have adverse reproductive effects and are 

transmitted to infants via breast milk.9 High concentrations are especially found in 

new homes with new furnishings.   

These examples make clear that sweating provides a non-targeted method for ridding 
the body of many toxins, both elemental such as mercury and but also a number of 
manufactured organic compounds in wide use and where humans were known to 
exhibit significant body burdens. The non-specificity is of course very important since it 
is easier just to assume one has a toxin burden than undergo extensive tests, if even 
available, that might suggest a burden or might miss it. Furthermore, sweating is simple 
to do with a sauna. It is obviously impractical to make a broad panel of toxins the object 
of blood and urine tests for screening for toxins. Furthermore, toxins are frequently 
“compartmentalized” and what is found in blood and urine is not indicative of body 
burden.  
 
It is important to understand that after sweating during a sauna, it is critical to shower. 
Otherwise the toxins remain on the skin and some can be absorbed defeating the 
purpose. Note that a significant number of toxins are introduced via the skin, but in 
some cases the absorption is enhanced by the formulation and carrier.  
 
Spas and some health clubs may have steam saunas or simply very hot rooms both of 
which will induce sweating. Ready-built home sauna cabinets are commercially 
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available and rather expensive. Furthermore, in many cases far-infrared (far-IR) saunas 
are being promoted. This may be due to the convenience of far-infrared heaters. In a 
just published book,4 Dr. Joseph Mercola mentioned above,  has a good discussion of 
sauna types. The argument for near-IR saunas is that the wavelengths provide much 
deeper penetration than the far-IR and this is judged more beneficial. The near-IR 
sources include the common red glass heat lamps such as are used in bathroom celling 
heaters. Some commercial IR cabinets use these and the bulbs are readily available at 
builders supply stores and are inexpensive. They are generally rated at 250 watts. All 
one needs to do is get four ceramic sockets designed to be mounted on flat surfaces 
and put them on a board. Holes underneath allow wires to be joined and connected to a 
cord. It may be satisfactory to hang this up on a towel bar and use a bathroom as a 
sauna cabinet. The bulbs are dangerously hot so caution is required. Some surround 
the mounting board with a frame such that wire mesh (1/4” holes) for protection. One 
then sits a yard or so away from the source and will sweat. A swivel chair is useful for 
exposing both the front and back. It is best that the room reaches about 21-26ºC (70-
80ºF), but not necessary since almost all the body heating is directly by absorbed IR. 
Any room will do. Typical changes in oral temperature are between 0.8º and 1.5º F (oral 
thermometers generally give both ºC and ºF.) One should be concerned about not going 
above this.  
 
Other precautions included are never sauna without someone at home, never after 
drinking alcohol and never before 12 hours have elapsed after heavy drinking. Saunas 
are very safe and the very few fatalities have been alcohol related. See Mercola’s 
chapter for a discussion of risks. Hydrate before and after seems reasonable. Experts 
suggest starting with just a few minutes and increase the time to 20-30 minutes if there 
are no ill effects. The common cited maximum is 30 minutes. Rarely, a sauna can cause 
a drop in blood pressure. Watch for any funny feeling in the head. Wipe he sweat off 
during the sauna and take a shower immediately after. Experts recommend a cold one 
and a Scandinavian tradition is to jump into a cold pool. If one reads, shade the eyes 
with a cap. The sauna safety is suggested by the fact that there is one sauna cabinet for 
every 5 people in Scandinavian countries. 
 
Are saunas safe for pregnant women? The critical question is so-called core 
temperature elevation which is hard to measure but is about a half degree lower than 
oral. However, what is a safe core temperature for the fetus or the blood circulating 
within? Does anyone really know? In addition, elevated core temperature can be 
produced by exercise, heat exposure in general, hot tubs, or hot baths. Studies suggest 
the danger point (also called the teratogenic threshold) for core temperature is ≥ 39º C 
(102ºF) but the evidence is rather sparse.10 Childhood epilepsy and brain tumors have 
been associated with elevated maternal temperature.11,12 Given the very  limited studies 
of this question  and the uncertainties in core temperature, and  the narrow margin 
between what is viewed as  normal and the threshold for presumed danger, it seems 
wise to adopt the very sensible philosophy while pregnant (or even trying to get 
pregnant), namely it is always wise  play it very safe. Thus the conservative answer is 
no. 
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FIVE NEW DRUGS FOR TYPE 2 DIABETES MANAGEMENT 
 

A curious aspect of what follows is that about 10 years ago the US FDA mandated in 
response to some clinical study results that all new drugs for the management of type 2 
diabetes must be accompanied with phase III randomized controlled trial to demonstrate 
that they did not increase the risk of cardiovascular events. This was very interesting 
since the object of using these drugs was to protect diabetics from just such adverse 
events along with microvascular adverse events.  
 
The introductions of many papers on type 2 diabetes mellitus (T2DM) frequently 
describe this disease as progressive independent of medications and ultimately leading 
to insulin dependence, i.e. approaching the state of type 1 diabetes. Associated 
disorders include significantly elevated cardiovascular risk, peripheral neuropathy, 
vision problems, and poor extremity circulation eventually leading to leg amputation, to 
name just the major ones. This progression takes years. Diabetes is characterized by 
elevated blood glucose, and insulin resistance. The interaction of glucose with red blood 
cells results in what is called glycated hemoglobin denoted by HbA1c, and many just 
call it A1c. It provides a 3-month average blood glucose measure. It has become a very 
popular surrogate marker for the state of the T2DM and new drugs are frequently also 
judged by this marker. HbA1c has become a target for management of diabetes, and 
now one even hears the term on the US national news ads for diabetes drugs with a 
smiling patient saying how happy he is with his A1c.  
 
While HbA1c is widely recognized as a valid surrogate for macrovascular and 
microvascular complications for T2DM, questions are being raised as to its actual 
validity. A recent study which examined eight randomized controlled trials involving over 
33,000 patients having HbA1c data were examined by a group of French 
investigators.13 The results published in Diabetes and Metabolism found that HbA1c 
decreases were not significantly clinically associated with the main study outcomes, 
total and cardiovascular mortality. In addition, they were also not associated with any 
secondary endpoints such as heart attack, stroke, or severe hypoglycemia, the latter 
being potentially fatal. The absence of an association between HbA1c lowering and a 
decrease in adverse clinical outcomes also allows the serious questioning of its 
widespread use as a surrogate outcome in trials.  
 
Four new drugs have been studied for efficacy of glucose lowering in cardiovascular 
outcome trials (death form cardiovascular causes, non-fatal heart attack, or non-fatal 
stroke. The drugs include both those that can be taken orally and those requiring 
injection. They belong to two classes, GLP-1 and SGLT-2. The former is taken by 
injection and reduces post-meal blood sugar levels. The second increases insulin 
release, inhibits release of a hormone that causes release of glucose from the liver, and 
slows the absorption of glucose into the blood circulation. All are typical of many new 
drugs in that they are very expensive. Depending on the dose, the cost can vary from 
$300 to $2000 per month. The patients included in studies were generally at high risk of 
one or more outcome listed above. This attempted to assure enough events over 2-4 
years to obtain statistical significance. However, this subject selection causes the 
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results to be non-applicable to a significant fraction of the general population with 
T2DM; this in fact has been the case with many glucose-lowering studies. Mohan et al 
found the percent of real-world patients eligible for diabetes randomized drug trials 
ranged from 3.5% to 18.3% for 6 trials that had significant impact on the treatment 
paradigms.14 With this in mind, consider the results of phase III clinical trials for these 
new drugs.  
 
The source of the absolute risk reductions in this table and in the text below were from 
Maranta et al.15 ARR is absolute risk reduction. % No benefit is simply 100 --- ARR. 
 
 

Trade 
Name 

Drug 
Type 

Cost / 
Month 

Trial 
Name 

Study 
Years 

ARR 
% 

% No 
Benefit 

Jardiance SGLT2 $400 EMPA-REG 3.1 1.6 98.4 

Victoza GLP-1 $700-2000 LEADER 3.8 1.8 98.2 

Ozempic GLP-1 $400 SUSTAIN 2.2 2.3 97.7 

Invokana SGLT-2 $300 CANVAS 3.6 1.7 98.3 

 
 
These drugs are not without side effects. The GLP-1 class carries nausea and 
increases risk of pancreatitis. The SGLT-2 class includes increased risks of urinary tract 
infections, vaginal yeast infections, low blood pressure, and diabetic ketoacidosis. 
Invokana has been associated with an increase in lower limb amputation.   
 
The relative risk reductions (not listed) ranged from 14% to 26%, which puts the results 
in a much more favorable but deceptive light. Furthermore, the SGLT-2 class of drug 
generally produced over several years only a difference of a 0.2 to 0.3 percentage point 
decrease in the HbA1c.16  The costs per year are very large, but pricing varies from 
country to country as does the extent of private or public insurance and the size of co-
pays. Even if the cost is covered by government insurance, it has to come from 
somewhere, i.e. taxes, or insurance premiums. The cost can be compared with the new 
LDL-lowering drug Repatha which in some countries comes to about $500 per month, 
the price after a recent large reduction, and the new anti-inflammatory drug Ilaris used 
to treat autoimmune disorders which is $200,000 per year. Finally, a new drug to treat a 
rare fatal genetic disorder in newborns is being priced at over $2 million but compared 
to the results we have been discussing where most derive no benefit, this is the cost of 
a cure when it works. Drugs that manage T2DM are viewed as potentially needed for 
life. 
 
The fifth drug, dulaglutide (Trulicity) is also a GLP-1 class drug designed to reduce 
HbA1c. A randomized placebo controlled trial of about 5.5 years duration has just 
reported.17 It was funded by the drug maker which is normal, and the authors of the 
report reported significant financial conflicts of interest including for some, employment 
by the manufacturer.  It was not included in the above table because of some 
differences in endpoint. Trulicity has been advertised on prime time TV in the US with 
smiling, happy people, happy with how they have control of their “A1c”. The ads are all 
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dressed up to be appealing. While called a placebo-controlled study, most participants 
were taking diabetes drugs and about 25% were also on insulin. As expected, 66% 
were on statins. 
 
Trulicity is an injectable drug with a dose of either 0.75 or 1.5 mg/week. The Trulicity 
study used 1.5 mg/week. During the last two years of the study, the A1c was down by 
0.5 percentage points from 7.3% to 6.7% whereas the placebo group experienced a 
small increase. A value of 6.5% is generally regarded as the threshold for diabetes 
diagnosis. The therapeutic objective was reducing cardiovascular adverse events. The 
composite cardiovascular endpoint was different from usual in that it included all-cause 
mortality. It barely achieved statistical significance and the absolute benefit was about 
1.6% over the length of the trial, but as pointed out this result was exaggerated by 
including all-cause mortality, although the decrease of it by itself was insignificant. 
However, patients could be told another number, also correct, that the relative risk 
reduction over about 5 years was 12%. However, heart attack (MI), either total or fatal 
or non-fatal individually, had statistically insignificant results based on the 95% 
confidence interval standard. The same was true for cardiovascular mortality, all-cause 
mortality, and both adverse eye and kidney outcomes. However, non-fatal stroke 
prevention achieved statistical significance but fatal stroke did not. A “black box 
warning” at the top of the package insert warns of increased thyroid cancer risk.  
 
Diabetes is a progressive disease. If one looks at the last 3 years of the HbA1c levels, 
both the treated and placebo groups were progressing at about the same rate. The 
treated group had an initial big drop, but then slowly recovered to progress. 
 
According to prices available on the internet, the cost is $800 US for 2ml. Given the 
concentration of 0.75 mg/0.5ml this provides one month of weekly injections. Yearly 
cost approximately $10,000. Double the numbers to correspond to the study dose. 
However, over the approximately 5 year study at 1.5 mg/ week, 98.4%, if they had to 
purchase the drug, would have spent about  $100,000, but did not benefit even in terms 
of an inflated endpoint and the higher dose. Cost is of course complex since it may be 
covered. However, if it is paid by a government plan, then it comes back to the 
taxpayer. The readers are left to draw their own conclusions. 
 
HbA1c is an important metric since the blood glucose varies over the day, spiking up 
shortly after each meal, and then normally dropping back over an hour or two to near 
the before meal value for non-diabetics. In addition, the use of the fasting blood glucose 
is a crude measure of glucose metabolism. The HbA1c averages these fluctuations and 
give a three-month average which is more informative. However, a better picture of 
glucose metabolism and the pancreatic beta cell function is obtained by the two-hour 
glucose tolerance test which looks directly at the metabolism rate triggered by the 
suddenly increased blood glucose level from a fasting state caused by a 75 g oral drink 
of glucose. Thus the appeal of the HbA1c as a surrogate marker since the two-hour 
protocol takes at least 3 hours. However, the efficacy of treatment in terms of diabetes 
management is being measured by the magnitude of a symptom. This study actually 
examined the association between lowering average blood sugar and actual clinical 
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outcomes. Unfortunately, as discussed the effect was either very small or statistically 
insignificant. 
 
If Professor Roy Taylor’s view of the mechanism of development of diabetes is correct, 
it requires the accumulation of triglycerols produced by a fatty liver, some of  which 
migrates to the pancreas and changes the insulin excreting beta cells into a different 
cell type which does not do this.18 However unless this mechanism goes on unabated, 
the altered cells can recover normal function provided there is a dramatic lowering of 
the pancreatic triglycerol levels. This is what the very low calorie 8 week diet 
accomplishes, as verified by MRI scans. A complex interplay between blood glucose 
and insulin is involved in a feedback mechanism, but the blood sugar component is 
merely a symptom of the problem. The point is that when the body is supplied with more 
glucose (read refined starch and sugar) than needed for energy production, an insulin-
related mechanism results in fat storage including in the liver and the scenario 
described above starts to operate. It can take years for the diabetic to become insulin 
dependent, which implies a drastic failure of the pancreas to generate sufficient insulin. 
The microvascular and macrovascular complications develop slowly. However, 
progression does indeed happen, just not dramatically during 3 to 4 years, the typical 
study length. It is the progression that should be the target and this translates to treating 
the cause, not a surrogate marker.  
 
 What seems clear concerning the drug approach being discussed is that in terms of 
clinical significance, the cardiovascular event reduction sits very close to being clinically 
insignificant. No one can doubt that the drug developers are doing the best they can. 
Unfortunately, it does not appear good enough to put it mildly, and this makes the new 
drug prices seem rather absurd. Especially when one considers that unless we are 
talking about diabetes of long duration, the Taylor New Castle diet produces durable 
return to roughly the prediabetes threshold if the end of the end of study weight is 
maintained. Newsletter readers are already familiar with this story. It is rarely even 
mentioned in guidelines in spite of a substantial literature including randomized trials. 
Unfortunately, many diabetics have had the disease for a long period and are insulin 
dependent, almost as though they had type 1 diabetes. They are less likely to reach 
remission with the New Castle Diet.  
 
It is hoped that the above discussion provides readers with perspective regarding recent 
trends in drug development.  
 
 

HEALTH RISKS OF AGRICULTURAL HERBICIDES AND PESTICIDES. 
AUTISM  

 
There appears to have been much more concern for this issue in the European Union 
(EU) than the US. In November 2017, The European Commission decided to extend the 
license fort the use of glyphosate-based herbicides (e.g. Roundup) for 5 years, a 
decision based on their evaluation of existing data on cancer, mutagenic action, and 
reproductive toxicity. The European Union Parliament opposed the decision on the 
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basis of the profound influence from industry studies including some merely 
unpublished reports. Their position was that independent studies with no possibility of 
industry influence were needed. This appears to be the current position. The position of 
the Parliament was echoed by a paper in 2018 calling for independent research on the 
health effects of glyphosate-based herbicides.19 and described a plan by an Italian 
institute to undertake such studies.  
  
This controversial subject is going to be difficult to resolve. Can one imagine a university 
ethics committee approving a study where pregnant women, children, and adults were 
exposed to a set of levels of exposure from inhalation and food? In addition, even if 
approved, who would agree to become a participant? One is left with involuntary 
exposure in humans and animal studies, mostly on rodents. The transferability of animal 
results to humans is controversial. Body toxin burden from human exposure is almost 
impossible to measure since urine and blood do not reflect body burdens and one must 
know and analyze for metabolites as well as the parent compounds. Add to this the 
huge costs and the requirement that there be no industry involvement either in funding 
or conflicts of interest attributable to the researchers. Finally, the adverse effects may 
take years to show symptoms. Thus industry probably feels secure in their animal 
studies and free to wage open warfare on anyone that contests the results. 
 
It is practical to study human excretion using blood, urine, and sweat but the issue here 
is what works best to accomplish or enhanced excretion. Stephen J. Genuis at the 
University of Alberta is a leader in this area. Perspiration frequently works best. In a 
recent paper he and his group report on  studies of flame retardants.9  
 
Here we are concerned with autism in this context where there are several studies on 
humans which meet the criteria of independence. These studies look at involuntary 
prenatal and infant exposure based on data available from government sources that 
include proximity to agricultural spraying with known agents and event results from 
medical records. Some have focused on glyphosate; others include different agricultural 
herbicides and pesticides. Controls are from unexposed individuals. It is assumed that 
the average exposure aside from direct area spraying was the same. This appears to be 
a simple way to obtain involuntary subjects including those with high exposure, and the 
latter can be estimated by proximity to the spraying. 
 
The most recent study was just published in the British Journal of Medicine.20 The study 
was based on California data on proximity to agricultural exposure and records from the 
California Department of Developmental Services linked to birth records. The main 
outcome was the diagnosis of autism (autism spectrum disorder with and without 
intellectual disabilities). The researchers were able to collect exposure data pertaining 
to 3 months before pregnancy, at birth and during the first year of life. It was found that 
the offspring’s risk of autism diagnosis increases following prenatal exposure within 
2000 meters of their mother’s residence compared to the offspring of women from the 
same agricultural region without such exposure. Infant exposure further increases risk 
including intellectual disability. When stratified for exposure to individual pesticide 
chemicals, glyphosate was the most toxic. These results were adjusted for a large 
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number of confounders and higher risks were observed during the first year of life. The 
authors cite several similar studies that also had findings consistent with theirs’s, either 
for autism or other disorders. One was also a California study which reported in 2014.21 
Limitations included inability to correct for smoking but point out that the prevalence of 
smoking during pregnancy in California is very low.  
 
A limitation not discussed is that most cases of autism are diagnosed after age 4, and 
thus the magnitude of the toxic effect may be significantly underestimated. The 
comparable studies they cite were also of short duration. Nevertheless, the use of 
glyphosate has been steadily increasing year after year and this is expected to 
continue. Thus if one is looking for an explanation for the exponential increase in autism 
over a number of years, it certainly parallels the increase in glyphosate use as judged 
by production records (see IHN April 2019). Of course, most exposure is not from 
agricultural spraying, but for example from food, or exposure from sprayed lawns, 
playgrounds and parks. Furthermore, exposure is actually to many such pesticide 
related toxins. In addition, the 2019 study found a statistically increased risk of         
autism  risk from 7/11 of the chemicals studied, and this did not include many toxic 
chemicals not in agricultural use but responsible for significant exposure in the home 
and food. Glyphosate is just the tip of the iceberg. Unfortunately, human studies which 
make use of involuntary significant or high exposure will probably be rare. One 
possibility is to examine outcomes such as autism and other postulated toxin effects 
such as stillbirth and fetal deformities depending of the age of the home. Old homes are 
much less likely to be toxic. Seen in new buildings as well.  A large home age difference 
could correlate with a large difference in toxin burden. However, such a study would be 
confounded by large changes in the toxin content of food. For example, the use of 
glyphosate for crop desiccation (killing) shortly before harvest is relatively new and 
responsible for increased contamination of wheat and oats which filters down to a large 
number of processed or convenience foods and even home-prepared meals. 
 
These results are not surprising. During gestation and the first year of life incredibly 
complex developmental processes are occurring. The horrific effect of thalidomide 
during a narrow window in gestation and the common adverse effects associated with 
even small amounts of alcohol consumption during pregnancy are just two examples. 
With alcohol, the difficulty in defining a minimum safe dose is reflected in the 
recommendation of zero consumption. Many toxins cause prenatal and early postnatal 
neurological or other developmental toxins and even medications await discovery or 
verification. While alcohol exposure is voluntary for the mother, most are not. The above 
example illustrates how accidentally, California governmental records allowed a 
complete well-designed study of an involuntary toxin exposure.  
 
Conclusion: The only simple solution is to minimize exposure and add personal 
detoxification. See IHN March, May and July/August, 2014 and June 2015 in our online 
archives. As discussed recently even organic diets detoxify. Obviously, the goal is much 
more general than just attempting to prevent autism and magnitude of the problem is 
not clear. 
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