
-STORY AT-A-GLANCE

N-acetylcysteine (NAC) is a powerful antioxidant that was approved as a drug in

September 1963.  Since that time it’s been used as a nutritional supplement that is not

found in natural sources.  NAC contains the amino acid cysteine, which is a precursor to

glutathione, also called “the master antioxidant.”

FDA Wants More Info on NAC

Analysis by Dr. Joseph Mercola  Fact Checked

The Council for Responsible Nutrition (CRN) and the Natural Products Association (NPA)

have filed separate citizen petitions with the FDA requesting that the agency reverse their

position on NAC; the agency is now asking for more information on the 58-year-old

supplement



According to some legal experts, the actions taken by the FDA are not legal under U.S.

code Title 21. The FDA has used the exclusion provision three other times, all of which

financially benefited the pharmaceutical industry



While past actions may have opened the door to the most recent attack against NAC, it is

not difficult to understand why the FDA chooses now to target NAC, when it has

demonstrated effective action against COVID-19



Evidence suggests those with a glutathione deficiency have worse outcomes with COVID-

19. NAC is a precursor to glutathione and may help lower the risk of severe disease



NAC can be part of your early at-home treatment that is crucial to lowering the severity of

the illness and reducing the risk of long-haul symptoms


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Glutathione is made of three amino acids — glutamic acid, glycine and cysteine.

However, NAC is only available in supplement form. The precursors to NAC can be

found in foods that are high in cysteine, which include pork, beef, chicken, eggs, dates

and sunflower seeds.

NAC is used in prescription form as an antidote for acetaminophen-induced

hepatotoxicity.  It is also a powerful mucolytic agent for use in upper respiratory

conditions. Memorial Sloan-Kettering  also lists uses in the treatment of depression,

precancers, HIV and AIDS, and to alleviate cancer treatment side effects.

In 2020, NAC made the news when the FDA decided over-the-counter sales of this

compound, which at that time had been available for 57 years, should require a

physician's prescription going forward. The FDA issued warning letters  to seven

companies the agency said were illegally selling hangover products. By May 2021,

Amazon, which also owns Whole Foods, decided to remove any supplements containing

NAC.

FDA Requests More Information on NAC

As Natural Products Insider reports, the letters warned that NAC could not be “lawfully

marketed in dietary supplements because it was first studied as a drug in 1963.”  The

Council for Responsible Nutrition (CRN) sent a letter in December 2020 to the FDA’s

Office of Dietary Supplement Programs describing the position as “legally invalid.”

The CRN and the Natural Products Association (NPA) filed separate citizen petitions

with the FDA. The CRN letter in December 2020 challenged the FDA’s determination that

NAC should be precluded from supplementary use.  They then filed a citizen position

petition June 1, 2021, requesting the FDA reverse their position and outlining why this

sudden policy change is “legally invalid on multiple grounds.”

The NPA filed a separate citizen petition with the FDA  requesting that the agency not

exclude NAC as a dietary supplement or, alternatively, that the Department of Health and

Human Services (HHS) issue a regulation finding NAC is lawful in supplements. While
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the HHS has the authority, it has not been used in the 27 years since the law giving the

HHS such power was enacted in 1994.

November 24, 2021, the FDA announced they were requesting more information about

how NAC has been marketed as a dietary supplement.  Natural Products Insider reports

that this was encouraging to some in the industry as it signaled the FDA was open to the

idea of issuing the regulation that NAC is a lawful ingredient in supplements.  The FDA

called this:

“… tentative responses to both citizen petitions, requesting additional

information from the petitioners ... and noting that the agency needs additional

time to carefully and thoroughly review the complex questions posed in these

petitions.”

The FDA  also requested information and data on the date that NAC was first marketed

as a dietary supplement, reports of adverse events and details on how the products are

marketed and sold. The data are requested by January 25, 2022. Steve Mister, president

and CEO of CRN said in a statement:

“The provisions of the Dietary Supplement Health and Education Act of 1994

(DSHEA) may not be interpreted retroactively to remove ingredients that were

lawfully marketed in 1994 and have enjoyed a long history of safe use since

then. The delay in clearing up the status of NAC by asking for more data and

refusing to admit its error disregards the law and disserves consumers who use

NAC.

This is not a complicated determination for the FDA to make. DSHEA makes

clear that ingredients in use as dietary supplement ingredients prior to its

enactment are grandfathered into the supplement marketplace. Thus,

pharmaceutical manufacturers could not have had any expectation of

exclusivity in the years prior to the creation of this provision of the law.

Given the long history of safe use of NAC, FDA cannot now try to establish a

safety concern in order to award this ingredient exclusively to drug makers.”
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FDA First Used Legally Questionable Drug Exclusion Provision

U.S. code Title 21,  specifically defines what a dietary supplement is and is not.

According to experts, the actions of the FDA in banning the sale of NAC and finding it a

“medication” is illegal under the law. Attorney Stan Soper  writes that under Title 21

§321 paragraph (ff)(3)(b)10 the actions of the FDA do not meet the Drug Exclusion

Provision.

According to Soper,  the exclusion provision has only been invoked a few times,

specifically when used to keep red yeast rice, vitamin B6 and cannabidiol (CBD) from

being sold as supplements. In each of these cases there was a potential pharmaceutical

financial loss that triggered the assertion the supplement was illegal.

In the case of red yeast rice, it contains a naturally occurring substance that acts in a

similar manner to Lovastatin, a statin medication.  In 2005, drug manufacturer

Biostratum filed an investigational new drug (IND) application with the FDA to use

vitamin B6 in the treatment of diabetic kidney disease.

Their argument was there was “no evidence that it was marketed as a dietary

supplement or food prior to its IND and Phase II investigations.”  In 2009 the FDA

declared vitamin B6 was not a dietary supplement despite documentation that it had

been sold as such before the IND application.

The FDA has also invoked the Drug Exclusion Provision against CBD, warning that it is

not a legal dietary supplement since there was no meaningful evidence it was marketed

as such before drug investigations were approved for Sativex and Epidiolex, which are

drugs that contain CBD.

After the 2018 Farm Bill was signed legalizing hemp, then-FDA secretary Dr. Scott

Gottlieb made the statement that it was illegal to introduce CBD into the food supply or

market it as a supplement.  Soper postulates  that the use of the Drug Exclusion

Provision against CBD may have opened the door for the FDA to use it against NAC.

Why Take Aim at NAC?
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In the citizen petition  sent to the FDA June 1, 2021, CRN argued that the FDA failed to

sufficiently explain this sudden change in policy on NAC, thus “rendering it arbitrary and

capricious.” According to CRN, before the seven warning letters in July 2020, “it was

FDA’s longstanding policy to permit the marketing of dietary supplements containing

NAC.”

Even though the agency had reviewed more than 100 notification structure/function

claims for NAC-containing supplements over the years, they never raised the drug

exclusion clause. In one response to a petition for a qualified health claim, the FDA had

even stated that NAC was considered a dietary supplement.

While the Drug Exclusion Provision on CBD may have opened the door, it still raises the

question of why the FDA chose now to target NAC. Historically the provision was used

inappropriately to protect the finances of pharmaceutical companies. That is also likely

the root of the motivation to ban NAC as a supplement.

As pulmonologist Dr. Roger Seheult succinctly explains in the MedCram video below,

NAC is a crucial chemical compound necessary to reduce the oxidative stress

associated with severe COVID-19 infections and thus may significantly impact the sales

of antiviral drugs. And, as I and other health experts have pointed out in the past,

without severe disease, is there truly a need for a vaccine?

Glutathione Depletion Worsens COVID-19 Outcomes

Researchers have been studying NAC since it was discovered. In 2010,  researchers

found that it could inhibit the expression of proinflammatory cytokines in cells that were

infected with highly pathogenic H5N1 influenza virus. These same proinflammatory

cytokines play a crucial role in severe COVID-19.

Researchers have confirmed that in severe cases, cytokine levels are elevated and once

they reach excessive levels it triggers a cytokine storm.  This causes significant tissue

damage that NAC may be able to inhibit. In one 2020 paper,  the authors describe a

case of COVID-19 in a patient with glucose-6-phosphate dehydrogenase (G6PD)

deficiency.
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This is a genetic disorder that can lead to hemolytic anemia  and depletes glutathione,

increasing the risk for human coronavirus infections such as the common cold. NAC

was given to the G6PD-deficient patient and nine other COVID patients on ventilators.

The NAC “elicited clinical improvement and markedly reduced CRP in all patients.”

Other published papers have since demonstrated there is a potential use of NAC in the

treatment of COVID-19.  One 2021 study  compared consecutive patients

hospitalized with moderate or severe COVID-19 pneumonia.

One group received only standard care and the other group received 600 mg of NAC

twice daily for 14 days. There were 42 in the NAC group and 40 in the control group.

Treatment with NAC led to lower rates of severe respiratory failure and significantly

lower mortality rates.

Early at Home Treatment Is Crucial

NAC is only one in a line of treatment modalities that have proven to be successful but

have been vilified by governmental agencies. Since the start of this pandemic, it seems

global and national health authorities have done everything in their power to discourage

and prevent people from accessing treatments, such as ivermectin  and

hydroxychloroquine,  that compete with the COVID jab.

The actions around NAC appear to be yet another shameful attempt to prevent patients

from helping themselves. By limiting access to nutritional supplements that have

demonstrated the capability of reducing severity of the infection, agencies are

essentially boosting the risk that infections progress into more serious cases.

Should you come down with symptoms of COVID-19, early treatment is crucial. Not only

can it significantly reduce the length of time that you’re sick, but early treatment will

also minimize your risk of long-hauler syndrome,  which can include symptoms that

last much longer than the original infection.  This can include cough, body aches,

difficulty sleeping, headaches and brain fog.
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There is also scientific evidence that NAC can improve a variety of lung problems,

including pneumonia and acute respiratory distress syndrome (ARDS), common

characteristics of COVID-19. For example:

Research  published in 2018 found NAC reduces oxidative and inflammatory

damage in patients with community-acquired pneumonia.

Another 2018 study  found NAC improves postoperative lung function in patients

undergoing liver transplantation.

A 2017 meta-analysis  found a significant reduction in ICU stays among ARDS

patients treated with NAC.

NAC is also a well-known mucolytic used to help clear mucus out of the airways of

cystic fibrosis patients.  Some studies also suggest NAC can help reduce

symptoms of COPD and prevent exacerbation of the condition.

Sources and References

     Soper Law, August 2, 2021
 Cell Journal, 2017;19(1):11
 Natural Products Insider, December 23, 2020
 Nutrients, 2019;11(9) 5. N-acetylcysteine (NAC)
 Botanical
 Memorial Sloan-Kettering, N-acetylcysteine, For Health Professionals
 Memorial Sloan-Kettering, N-acetylcysteine, For Health Professionals, purported uses and mechanism of

action
 FDA, July 29, 2020
   Natural Products Insider, May 6, 2021
 Natural Products Insider, December 8, 2020
 Council for Responsible Nutrition, CRN Action on NAC, Background bullet 2, 5
   Council for Responsible Nutrition, Citizen Petition, June 1, 2021
 Natural Products Insider, August 18, 2021
     Food and Drug Administration, November 24, 2021
 Natural Products Insider, November 24, 2021
 CRN, November 24, 2021
 Cornell University Legal Information Institute, Title 21, Chapter 9, subchapter II §321 para ff
 Medline Plus, Lovastatin
 Soper Law, August 2, 2021, Vitamin B6
 Food and Drug Administration, December 20, 2018

47

48

49

50

51

1, 21, 22

2

3

4

5

6

7

8

9, 10

11

12

13, 27

14

15, 17, 18

16

19

20

23

24

25

https://www.soperlawfirm.com/blog/the-fdas-drug-exclusion-provision
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC5241507/
https://www.naturalproductsinsider.com/ingredients/glutathione-master-antioxidant-rule-them-all-eguide
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC6770193/
https://www.botanical-online.com/en/food/cysteine-rich-foods
https://www.mskcc.org/cancer-care/integrative-medicine/herbs/n-acetylcysteine
https://www.mskcc.org/cancer-care/integrative-medicine/herbs/n-acetylcysteine
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.naturalproductsinsider.com/regulatory/amazon-confirms-plans-removing-nac-supplements
https://www.naturalproductsinsider.com/regulatory/crn-fda-holds-legally-invalid-position-nac-dietary-supplements
https://www.crnusa.org/NAC
https://www.crnusa.org/sites/default/files/Daily/2021-06/CRN%20NAC%20Citizen%20Petition%20--%206.1.21%20Final.pdf
https://www.naturalproductsinsider.com/regulatory/us-senator-npa-press-fda-nac-supplements
https://www.fda.gov/food/cfsan-constituent-updates/fda-requests-information-relevant-use-nac-dietary-supplement
https://www.naturalproductsinsider.com/regulatory/fda-requests-more-information-nac-supplements
https://www.crnusa.org/newsroom/crn-disappointed-fda-response-nac-citizen-petition
https://www.law.cornell.edu/uscode/text/21/321
https://medlineplus.gov/druginfo/meds/a688006.html
https://www.soperlawfirm.com/blog/the-fdas-drug-exclusion-provision
https://www.fda.gov/news-events/press-announcements/statement-fda-commissioner-scott-gottlieb-md-signing-agriculture-improvement-act-and-agencys


 Soper Law, August 2, 2021, last para CBD
 Biochemical Pharmacology, 2010;79(3)
 Medical Hypotheses October 2020; 143: 109862
     Clinical Immunology 2020 Oct; 219: 108544
 Medline Plus, Glucose 6-Phosphate Dehydrogenase
 Clinical Risk Management, 2020;16
 World Journal of Virology, 2021;10(2)
 Journal of Inflammatory Research, 2021;14
 Infectious Disease, 2021;53(11)
 Food and Drug Administration, September 23, 2021
 Early Treatment, Ivermectin Early Treatment Studies
 Front Line COVID-19 Critical Care Alliance, Ivermectin
 Food and Drug Administration, July 1, 2020
 Vladamir Zelenko Protocol
 International Journal of Antimicrobial Agents, 2020;56(6)
 PRNewswire, July 15, 2020
 YouTube, September 3, 2020, Minute 47:08
 UC Davis Health, October 22, 2020
 Medicine 2018 Nov; 97(45): e13087
 Bioscience Reports October 2018; 38(5): BSR20180858
 Experimental and Therapeutic Medicine 2017 Oct; 14(4): 2863
 Cystic Fibrosis News Today, NAC first section
 Multidisciplinary Respiratory Medicine 2015; 11(8)

26

28

29

30, 32, 33

31

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

https://www.soperlawfirm.com/blog/the-fdas-drug-exclusion-provision
https://pubmed.ncbi.nlm.nih.gov/19732754/
https://www.sciencedirect.com/science/article/pii/S0306987720308811
https://www.sciencedirect.com/science/article/pii/S1521661620306513
https://medlineplus.gov/genetics/condition/glucose-6-phosphate-dehydrogenase-deficiency/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC7649937/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC7995409/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC8274825/
https://pubmed.ncbi.nlm.nih.gov/34182881/
https://www.fda.gov/consumers/consumer-updates/why-you-should-not-use-ivermectin-treat-or-prevent-covid-19
https://c19ivermectin.com/
https://covid19criticalcare.com/ivermectin-in-covid-19/
https://www.fda.gov/drugs/drug-safety-and-availability/fda-cautions-against-use-hydroxychloroquine-or-chloroquine-covid-19-outside-hospital-setting-or
https://vladimirzelenkomd.com/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC7587171/
https://www.prnewswire.com/news-releases/newly-published-outpatient-study-finds-that-early-use-of-zinc-hydroxychloroquine-and-azithromycin-is-associated-with-less-hospitalizations-and-death-301094237.html
https://www.youtube.com/watch?v=MhLD1P5nH30
https://health.ucdavis.edu/health-news/coronavirus/covid-19-long-hauler-patients-search-for-answers-and-help/2020/10
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC6250560/
https://portlandpress.com/bioscirep/article/38/5/BSR20180858/87582/N-Acetylcysteine-inhalation-improves-pulmonary
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC5590037/
https://cysticfibrosisnewstoday.com/n-acetyl-cysteine-nac/
https://mrmjournal.biomedcentral.com/articles/10.1186/s40248-016-0039-2

