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CONSENSUS STATEMENT WARNING: USE OF TYLENOL 
DURING PREGNANCY 

A warning in the form of a consensus statement has been issued 
and published in Nature Reviews Endocrinology.1 Thirteen medical 
specialists and public health professionals have advised caution in 

the use of Tylenol (acetaminophen, Paracetamol) during pregnancy based on 
increasing experimental (animal) and human epidemiological evidence. Tylenol may 
alter fetal development which could increase the risks of some neurodevelopmental, 
reproductive, and urogenital disorders. Physiologically Tylenol is an endocrine disrupter 
and can interfere with the activity of hormones essential for healthy neurological, 
urogenital, and reproductive fetal development. This consensus is not reflected in the 
positions taken by the US FDA (2015) and the European Medicines Agency (2019), with 
both taking a much more conservative view based on evidence available at the time. 
The authors call for a re-examination of these positions. 
  
The recommendation is to avoid Tylenol during pregnancy unless medically indicated, 
and consult a physician or pharmacist if in doubt, especially for long-term use. In 
addition, minimize exposure by using the lowest effective dose for the shortest possible 
time. The statement identifies limitations in the existing literature and calls for more 
research to strengthen the evidence base. These are serious issues since Tylenol is 
widely used to treat high fevers which as the authors point out, in the context of 
pregnancy high fever is a recognized risk factor for multiple disorders including neural 
tube defects, and later life cardiovascular disorders.  
 
Tylenol is available over the counter and the recommendation reflects concern about 
overuse or heavy use without recognizing the potential harm. The authors state that this 
consensus statement is currently supported by 91 scientists, clinicians, and public 
health professions internationally.  
 
Women should take no action regarding this issue without consulting their doctor. Here 
is a link that will provide a pdf of the article:  
 https://www.nature.com/articles/%20s41574-021-00553-7 
 
 
 
 

https://www.nature.com/articles/%20s41574-021-00553-7
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ASPIRIN FOR PRIMARY PREVENTION OF CARDIOVASCULAR DISEASE  
On October 12, 2021, the US Preventive Services Task Force revised its long-standing 
guidelines concerning the use of aspirin to prevent cardiovascular disease (CVD) 
events. Some viewed this as a disgraceful flip-flop that further destroyed confidence in 
the experts while others found the change encouraging in that the guideline system was 
as it should be capable of changing and keeping up with current evidence. The Draft 
Evidence Review is available on the internet (233 pages) until early November on the 
task force website. 
 
The new recommendation is that the decision to initiate low-dose aspirin for the 
primary prevention of CVD in adults aged 40-59 years who have a 10% or greater 
CVD risk should be an individual one. Evidence indicates that the net benefit of 
aspirin use in this group is small. Persons who are not at increased risk for 
bleeding and are willing to take low-dose aspirin daily are more likely to benefit. 
The USPSTF recommends against initiating low-dose aspirin for primary 
prevention of CVD in adults aged 60 or older. 
 
Thus, the burden of assisting in this decision is left to the primary care provider to 
evaluate for those in the 40-59 old age group their risk of bleeding. This has many 
issues including how much risk and how evidence based is the answer yes or no to the 
question, especially when the benefit is “small.” In addition, the determination of CVD 
risk is based on calculators that appear to overestimate, as discussed in IHN (October 
2021 issue). 
 
For perspective, consider the absolute benefits and harms of aspirin posted on  
https://www.thennt.com, a website providing the results from a group of medical 
scientists who analyze clinical trials for absolute results. The NNT is the number needed 
to treat to prevent one event over a specified time. The NNT website provides the 
documentation for their numbers.  
 
Primary prevention of CVD events over 5-7 years aspirin use. NNT = 1/333 for non-fatal 
heart attack, or stroke. Major bleeding 1/250. For taking aspirin over 1 year, 1/2000 for 
non-fatal heart attack, 1/3000 for stroke, and 1/333 for major bleeding. 
  
Consider a room filled with the NNT. How would they react when told that a proposed 
intervention will benefit only one of them over the specified period?  
 

INDUSTRIAL CHEMICALS IN FAST FOODS 
A just published study found chemicals linked to a long list of serious health problems in 
fast food including (short list) chicken nuggets, burritos, and cheeseburgers.2 They 
found phthalates and other plasticizers were widespread in prepared foods available in 
US fast food chains. They found 81% of food samples contained a phthalate called 
DNBP and 70% contained DEHP. Both chemicals have been linked to numerous 
studies in fertility and reproductive problems in humans and can increase risk for 
learning attention and behavioral disorders in childhood. 

https://www.thennt.com/
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Suspected sources include food handling gloves, industrial tubing, food conveyors belts, 
and the outer packing used to wrap fast food meals available in restaurants. 
  
The researchers suggest switching to home cooked meals which have lower levels of 
these chemicals. Caution is still necessary since chemicals can leach out of packaging 
such as the plastic containers for frozen prepared foods which should not be 
microwaved.  
 

 

ROLE OF A HOME-USE OXIMETER IN THE COVID PANDEMIC 
 

The most commonly mentioned COVID-19 symptoms are elevated temperature and 
shortness of breath. Here, the focus will be on older individuals. Both of these 
symptoms turn out be inadequate.3 Temperature failure can be due to lower baseline 
temperatures common with aging. Absence of shortness of breath (dyspnea) can 
conceal what is called asymptomatic or silent hypoxemia (hypoxia). Hypoxemia is a 
condition where not enough oxygen reaches the tissue and cells of the body. The most 
common measurement for this condition is the percent of blood oxygen saturation 
(SpO2) which is the percentage of hemoglobin binding sites occupied by oxygen. 
Normal is ≥ 95%. The common measurement of saturation uses a pulsed finger 
oximeter. The other measure is SaO2 which involves laboratory blood gas 
determination, considered the gold standard.  
 
In the context of COVID-19, atypical presentations (fatigue, body aches, weakness, and 
loss of taste and smell) can accompany a delay of fever and respiratory symptoms 
anywhere from 4-5 to 14 days after exposure. This may delay interventions resulting in 
unfavorable outcomes.4,5 Viral mediated lung damage may be so far advanced as to 
increase the likelihood of unrecognized systemic organ dysfunction, severe hypoxemia 
during intubation, or cardiac arrest. The issue here is the advisability of being able to 
monitor for silent hypoxemia at home to eliminate the delay of professional attention 
when COVID-19 is present and turns for the worse. Van Son and Eti have reviewed this 
issue.3 The key is a device called a pulse oximeter which measures SpO2.  
 
The wide availability of home oximeters (e.g. Amazon, Walmart) is no doubt due to the 
pandemic. The “medical grade” is probably worth the higher price. One can also get a 
pharmacist’s recommendation since they fill prescriptions even though the meters do 
not require them. Apps are available for smart phones that allow oxygen saturation 
measurements using the phone’s camera. In a recent study one such equipped major 
brand   of phone found that the integrated pulse oximeter met full FDA standards for 
clinical use.6  
 
Oximeters are small clip-on devices into which one inserts a finger and pushes a button. 
Both heart rate and SpO2 are rapidly measured, and the results presented on a tiny 
screen. A defective meter or an odd result can be checked by testing the meter on 
several persons. Almost all healthy persons have a saturation of 95% or higher. During 
the measurement the result may fluctuate initially over a range of 94% to 100% but 
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settle down to a fluctuation of only 1 percentage point. Studies suggest that fingers with 
painted nails should be inserted sideways. This discussion assumes a resting value. 
 
A SpO2 level of 95% or higher is considered normal. A resting level of 92% or less 
indicates that hypoxemia is probable and in the context of COVID-19 should prompt 
action if the measurement is reproducible, i.e., a visit to the nearest ER.   
 
 

COVID TREATMENT PROTOCOL BASED ON HOME OXIMETER USE 
 

Two studies recently published examined the following suggestion.5,7 For patients 
diagnosed with the RT-PCR test, the gold standard, who do not require hospitalization, 
provide oximeters and have the patient remain home until if or when the SpO2 gives a 
signal of a turn for the worse requiring an ED visit or revisit and probably hospitalization. 
The idea is to relieve the pressure on hospitals by delaying admission until it is clearly 
necessary.  
 
In the largest study, all 77 subjects who had been sent home after receiving a positive 
COVID test had resting SpO2 >92% and <92% was set for the threshold for 
discontinuing home care and seeking medical care.7 Subjects were taught to use their 
oximeter and then test three times a day for 7 days, the period judged necessary for 
their status to clarify. The primary outcome was hospitalization. Of the 77 patients 17 
with a SpO2, <92% returned to the ER, 16 were hospitalized, of which half had low 
SpO2 without worsening symptoms. Six were admitted to the ICU. Of the 58 patients 
who maintained SpO2 ≥92%, only 6 were hospitalized, 5 discharged, 47 had no ER 
revisit, and 2 were admitted to the ICU. Among the patients ending up in the ICU, 7 
developed acute respiratory distress syndrome (ARDS), six sepsis, and two died. Thus, 
it was clear that detecting hypoxemia is essential and that most symptoms alone were 
not an adequate guide. An interesting observation was that the drop in SpO2 was 
frequently abrupt rather than gradual and even occurred over a few hours. The second 
study found similar results. The use of a home oximeter reduced pressure on hospitals.7  
 
A just published study of patient acceptance of a pulsed oximeter home monitor 
protocol such as we have discussed found patients eager and willing to participate in 
this approach and were comfortable using the technology.8 These observations were 
based on 81 patients undergoing the above protocol with results similar to those 
described above for development of hypoxemia at home requiring hospitalization. 
 
PITFALLS AND PRACTICAL GUIDANCE5 
Ideally, one should purchase an oximeter that has passed regulatory approval as a 
medical device. Such devices mostly sell in the range of $40 to $60. It is important to 
realize that the application we are discussing makes limited demands since 
performance at low levels of saturation is unnecessary. All that is needed is to identify 
with satisfactory certainty the crossing of the threshold of <92% saturation. If the patient 
is in a program using the oximeter as discussed, then the responsibility of accuracy falls 
on the organizers. However, some may like the idea and while not positive for COVID, 



5 
 

get a meter to keep tabs on what is going on in their lungs during the pandemic. Some 
may benefit from help from someone knowledgeable in finger oximetry, either the 
primary caregiver or someone obtained by referral. Another option is to get a meter and 
test to see if it is reproducible, indicates normal saturation, and performs as expected 
when also tested on family members and friends, most of whom can be safely assumed 
to give normal readings if healthy. At issue is not monitoring or managing a pulmonary 
disease but identifying an unfavorable change carrying significance for a specific 
disorder, based on familiarity with of the individual’s normal reproducible results.  
 
Several diseases may interfere with the pulse oximeter providing accurate and 
reproducible results. The meter works by homing in on pulse-like signal of arterial blood 
flow. Thus, the name pulse oximeter. Hypotension, vasoconstriction medications (e.g., 
some migraine and headache medications), and the presence of peripheral vascular 
disease or Raynaud’s phenomenon or disease may potentially interfere. Raynaud’s is 
episodic and may not appear as a problem during the testing of a new meter.  
 
Does skin color influence the accuracy of the finger oximeter? This question was 
investigated in 2005 and it was found that there was only an issue which appeared for 
saturations below 90%.9 However, in 2021 a study where oximeter results (SpO2 92%--
96%) were compared with laboratory blood gas measurements Is was found that dark 
skin was responsible for significant errors where hypoxemia was missed.10 However, 
the design of the two studies made comparison difficult. Thus, the issue at present 
appears unresolved.  
 
 

CYCLE TIME OF PCR TEST, FALSE POSITIVES AND A 
TRAVELER’S NIGHTMARE 

 
On October 17 the Canadian Public Safety Minister announced that Canadians will be 
required to provide a negative PCR or similar molecular test done within 72 hours of 
return departure in order to return to Canada from the US after the border reopens to 
fully vaccinated travelers on November 8. An antibody test is not acceptable. However, 
it does not appear to be appreciated that the PCR test is not a simple yes or no test but 
in fact has many issues including false positives which are particularly critical in this 
context. In addition, there is an arbitrary aspect concerning settings of the laboratory 
equipment prior to a test, information not generally available to the recipient of the test.  
  
The PCR test (polymerase chain reaction) is a laboratory molecular test that analyzes 
upper respiratory specimens in search of genetic material of the virus that causes 
COVID-19. It is the widely used gold standard diagnostic test. The general public and 
many medical experts ignore the fact that the PCR test does not provide a black or 
white answer. The test involves small amounts of RNA in a sample obtained from nasal 
passages of the patient which is converted into DNA and then replicated (amplified) until 
detectable. The number of cycles of amplification to reach this is point is called the cycle 
threshold value. It depends mostly on the viral load. The test is run with a set limit on 
the number of cycles which if reached without a positive signal stops the test and 
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indicates a negative result. If this cycle limit is set too high, small amounts of genetic 
material not relevant to the test can be picked up resulting in a false positive before the 
automatic end of the test is reached. Thus, a high cycle limit has both the potential 
benefit of picking up a low level of infection but also will most likely give a highly 
undesirable false results if pushed too far. The laboratory technician sets the cycle limit 
according to instructions from a superior.  
 
The high cycle limit—false positive issue is apparently well known to infectious disease 
specialists and epidemiologists but seems ignored since the test is the gold standard 
and the public trust is necessary under the circumstances of a pandemic. However, the 
choice of the cycle limit is important since it has a strong impact of the number of false 
positives being counted as real cases and there is the possibility of misuse for political 
or face-saving purposes. If a negative PCR test is used as a requirement for returning to 
a country of residence, a false positive can result in considerable grief, inconvenience, 
and expense. 
 
The set cycle limit must be distinguished from the cycle threshold value, the instrument-
counted number of cycles required to stop the test and indicate a positive result. This 
number is viewed as reflecting the viral load and its utility the subject of considerable 
research and some consider the lack of generally reporting this number along with the 
positive/negative is a disservice to the recipients of the result.  
 
A French study published April 2020 examined the issue of the cycle limit and false 
positives buy using cell culture isolation of the virus to compare with the PCR results.11 
At around 22-23 cycles the false positives started to rapidly increase and by 30-31 it 
was 60%, 80% at 33-34 and extrapolated to 100% at 36 cycles.  
 
The results of the French study were confirmed by study published in August 2021 
where cycle times only up to 32 found virus growth in cell culture to confirm the result.12 
Thus, cycle times for the assay-signaling positive which exceed about 30-32 probably 
indicate that the test has detected something other than a clinically important entity, i.e. 
a false positive. The higher the cycle limit, the higher the probability. When the preset 
number of cycles exceeds the threshold for false positive results this it allows the test to 
continue over a number of cycles that may produce a verdict of positive when in fact it 
should be negative.  
 
The results of the French study resulted in expert reaction reported in the media. The 
reason is that this is not just of academic interest. The US CDC guidelines indicate the 
use of around 40 cycles before stopping and a negative result declared. In a New York 
Times article August 29, 2020, this problem was discussed by Michael Mina, an 
epidemiologist at Harvard School of Public Health. Dr. Mina commented that the cycle 
thresholds being used were so high that the test detected harmless genetic fragments 
leftover from infections that pose no risk and likened this to a hair strand in a room after 
the person has left. The article also mentioned a review by the New York Times 
involving sets of testing data from Massachusetts, New York, and Nevada which 
included the number of cycles needed to get a positive result which indicated that 90% 
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of the people testing positive barely carried any virus because the cycle number was too 
high. The Times article also contained a comment by Dr. Juliet Morrison, a virologist at 
the University of California, Riverside. “I am shocked that people would think that 40 
cycles could represent a positive.” She added that a more reasonable number would be 
30-35. Dr. Mina favored a figure of 30 or less for stopping the amplification and 
indicating a negative result. The article cites the CDC’s own calculations as suggesting 
that it is extremely difficult to detect live virus above a threshold of 33 cycles.  
 
Researchers also find that patients tested with a cycle threshold number equal or 
greater than 34 are not likely to spread infecton.13 Another study  showed that a cycle 
threshold number ≥ 30 could be considered for indicating shorter isolation.14 
 
Read accounts on the internet of travelers who have tested positive with the PCR test 
and describe their ordeal and expense. There is never any mention of false positives. 
The media evidentially have classified this as a subject to be avoided. If the cycle time 
is set at 40, then the cards are really stacked against the individual desiring an answer, 
but this is probably never disclosed. Yet one can understand why in a pandemic this is 
not common knowledge.   
 
Considering the above, consider the matter of a negative PCR test required for 
returning home to Canada from the US. What cycle limit will the laboratory use? Will it 
be disclosed? Is the lab fully accredited and adequately supervised? Perhaps it is not 
but rather a lab trying to profit from the surge in demand for the test. 
 
It is noteworthy to say the least that visitors from the US, so we are told, will not be 
required to have the PCR test. In fact, all the above does little to instill confidence in 
expert public health pronouncements and regulations, a serious problem partly 
responsible for vaccine hesitancy, especially significant among health-care workers. 
  

 

BENEFICIAL ACTION OF METFORMIN FOR CANCER PREVENTION 
OR TREATMENT 

 
Type 2 diabetes increases risk of cancer. Mechanisms involve modification of hormonal 
activity. Hyperinsulinemia increases levels of circulating insulin-like growth factor which 
stimulates cell proliferation.15 Metformin, an inexpensive and widely used drug to initially 
treat diabetes has been known for several decades to have an anti-cancer action. As of 
November 2021, PubMed had indexed 1463 articles having journal article title words 
“metformin” and “cancer” and 75 were clinical studies. 
  
In a review of recent advances in cancer prevention and therapy with metformin, the 
conclusions were that metformin used as an adjuvant to chemotherapy or radiotherapy 
or alone can 1) reduce the incidence of cancers, 2) reduce the mortality from cancers, 
3) increase the response to treatment with radiation therapy or chemotherapy, 4) reduce 
malignancy, 5) reduce likelihood of relapse, and 6) reduce the damaging effects of 
androgen deprivation therapy. Various common cancers were represented in the 
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studies reviewed.16 A meta-analysis of studies involving patients with type 2 diabetes 
treated with metformin has recently been published.17 Included were 89 studies 
concerning 12 cancers types. The endpoint was the observed incidence of cancer for 
metformin users compared to non-users or users of other anti-diabetes drugs. Only 
cancers of the breast, stomach, endometrium, and ovary had non-significant results. For 
the other 8 types (bladder, colorectal, esophageal, liver, head and neck, lung, pancreas, 
and prostate) hazards ratios indicating protection (<1.0) ranged from 0.55 to 0.81 for 
users compared with non-users and 0.53 to 0.88 for comparison with other drugs. The 
reduction of cancer incidence accompanying the use of metformin for diabetic glucose 
control seems well established.  
 
In another recent review, the issue was the effect of metformin treatment on the efficacy 
of radiotherapy in patients with cancer and diabetes. While there was considerable 
variation, an average absolute benefit of 30% was found in a meta-analysis of 5 studies 
for 5-year overall survival based on individual study patient outcomes. The cancers 
were prostate, head and neck, and esophageal. By anyone’s standards these are very 
large absolute clinical benefits involving the most severe test of all, overall survival.18 
 
Metformin plus 2-deoxyglucose (2G) decreases ovarian cancer cell viability in cell 
cultures. It has been found that metformin interferes with oxidative metabolism, 2G with 
glycolysis, and together they have a dramatic effect on cell viability since these two 
processes are vital for metabolic energy production. This combination turns out to be 
very potent and can come close to killing all the cells. Both caused apoptosis (cell 
death). The action is viewed as putting strong stress on cellular metabolism involved 
impairing ATP generation rather than generating a toxin and causing cell division arrest. 
Effective treatment of ovarian cancer is a challenge, and this research may prompt 
investigating how to fully take advantage of this unique action.19 
 
Readers should be familiar with the anticancer mechanism involving the enzyme 
present in all cancer cells, CYP1B1. Metformin also inhibits this enzyme, but rather than 
acting as a substrate to generate a cell toxic metabolite (prodrug) it appears to act by 
preventing CYP1B1 from metabolizing aromatic hydrocarbons and estrogenic 
compounds to create carcinogens.20 Thus metformin interferes with what some regard 
as the main reason why this enzyme is in all cancer cells, i.e. so it can utilize dietary 
fruit in preventing cancer (so-called Nature’s Defense).21 This undesirable feature must 
be balanced against the anti-cancer effects of metformin and its benefit for diabetics. It 
is also important to note that metformin should not be taken with Salvestrols since it 
could shut down the beneficial action.  
 
METFORMIN, CANCER STEM CELLS, AND METASTASIS 
Cancer stem cells (CSCs) play a central role in metastasis since they are resistant to 
chemotherapy agents and can evade immune response. Furthermore, they are also 
able to differentiate into tumor progenitor cells thereby supporting cancer invasion, 
metastasis, and recurrence-relapse. Thus, optimizing treatment of cancer depends on 
killing CSCs. Metformin selectively targets CSCs, suppresses tumor metastasis, 
induces cancer cell death, and reverses the epithelial-mesenchymal transition between 
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the stem cell and non-stem cell state. Metformin also sensitizes CSCs to multiple 
cancer drugs and to radiation thus enhancing the effectiveness of therapeutic 
interventions. The studies supporting these observations and clinical results are 
discussed in a review by Samuel et al.22 
 
Studies using various cancer models, including pancreatic, breast, and prostate have 
found potency of metformin in attenuating CSCs through targeting of specific pathways 
involving cell differentiation, renewal metastasis, and metabolism.23 It seems clear that 
since CSCs play a significant role in the progression of cancer and that metformin can 
intervene effectively, this emphasizes the potential role of metformin in cancer which is 
still appears much underappreciated. 
 
An interesting question involves the presence of the enzyme CYP1B1 in cancer stem 
cells. Since the polyphenols that this enzyme use as a substrate to generate cytotoxic  
metabolites in cancer cells also appear to  kill cancer stem cells, a strong case can be 
made that cancer stem cells also overexpress CYP1B1.24  Metformin would probably 
inhibit the enzyme in cancer stem cells.  
 
CONCLUSION 
Metformin is a very inexpensive prescription drug and has been off patent for a long 
time. In US$ a month’s supply runs $25 to $90 depending on dose for metformin or 
Glucophage XR, the brand name for metformin. It is estimated that about 60% of 
diabetics are taking metformin, sometimes along with another anti-hyperglycemic and 
worldwide there are about 400 million diabetics. Serious side effects are said to be rare. 
However, there is a list long enough to prompt the need for supervised use. Supervision 
is assumed for diabetics and metformin is not available over the counter in most 
countries. In clinical trials with non-diabetics, metformin doses, when cancer is the only 
issue, are similar to doses used by diabetics.16 Non-diabetics interested in this cancer 
connection should note that this is just now being studied. 
 
Individuals with type 2 diabetes clearly receive extra benefit from metformin over and 
above glucose control. When the inevitable stage of diabetes progression arrives where 
metformin no longer “manages the disease” and the addition of a second ant-
hyperglycemic drug is indicated, the above discussion provides a strong incentive for 
also keeping metformin.  
 
The evidence appears to indicate that metformin has a place in the prevention and 
treatment of cancer. With the variety of anti-hyperglycemic drugs now on the market, 
diabetics are becoming less likely to take metformin. For those who do, they obviously 
have what may be an unrecognized benefit. For individuals where there is no reason for 
lowering blood sugar, there would no doubt be significant hesitation or opposition from 
practitioners to prescribe metformin for cancer prevention or treatment. However, there 
must be large numbers of people with undiagnosed diabetes or prediabetes where 
metformin would probably be justified.  
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