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Introduction

Digestive symptoms associated with too much stomach acid, such as 
Gastroesophogeal Reflux Disease (GERD) and indigestion, are common. The 
normal approach to dealing with too much stomach acid is to lower it.

We have been lowering stomach acid for decades now, first with treatments 
such as Zantac that reduced production moderately, and then with treatments 
such as Prilosec that almost completely stop production all together.

I learned in pharmacy school early on that these strategies were to be 
temporary. Yet, as a pharmacist, I see patients on these medications chronically - 
month after month for years on end.

One thought keeps going through my mind more and more is along these 
lines - do humans have a Prilosec deficiency? I can apply this to other long-term 
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treatments such as cholesterol (Statins) and depression (SSRI’s).

I have yet to find a biological indication anywhere that the cause of symptoms 
attributed to acid are because of a deficiency corrected by long-term acid 
suppression.

If you, or someone you know, is on a long-term acid suppression therapy, I 
encourage reading through this document to see if there is potentially a new 
approach that might seem to make more sense.

Background

GERD is a growing problem:

GERD is common, particularly in western countries. In the United States, GERD 
is the most frequent diagnosis of gastrointestinal origin and the most frequent 
indication for endoscopy. Therefore, GERD represents a significant concern in 
terms of burden on both the individual and the wider health system.3. The exact 
prevalence of GERD is difficult to determine due to the potential for patient self-
treatment and variation in diagnostic practices and definitions for GERD.1 
Epidemiological data indicate a prevalence of GERD of up to 27.8% in the 
United States and 25.9% in Europe. The prevalence of GERD in Japanese adults 
has been found to be as low as 11.6%.4. The prevalence of GERD seems to be 
rising. The longitudinal HUNT study in Norway found that the prevalence of at 
least weekly symptoms of GERD increased from 12% in 1995 to 17% in 1997.5 
There is also evidence that GERD prevalence in Japan is on the increase.6. In 
North America, it is estimated that 19.8% of people have at least weekly 
symptoms of GERD, compared to 15.2% in Europe, 14.4% in the Middle East, and 
only 5.2% in East Asia.7 In Australia, 11.3% of patients visiting a general 
practitioner had GERD of chronic duration.1

1 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5993040/
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GERD is where stomach contents, that are acidic by design, inappropriately 
go north from the stomach into esophageal tissue. This causes pain and tissue 
damage. An undesirable situation for sure.

Since the symptoms are disturbing, and drugs to help symptoms are readily 
available both over the counter (OTC) and via prescription, we consume 
annually a phenomenal amount of doses. Two main acid suppression therapies 
are histamine-2 receptor blockers (H2RA, eg Zantac) and Proton Pump Inhibitors 
(PPI, eg Prilosec). There is a high utilization rate -even when there is no 
established diagnosis:

Acid suppression medications were used chronically by a large number of 
patients within this population. A significant proportion of patients on chronic 
PPI or H2RA lacked definitive upper GI diagnoses in their billing data. The high 
symptom burden and low use of diagnostic testing indicates opportunities for 
improvement in the care of patients on chronic acid suppression therapy2.

Because these treatments lower acid levels, the patient’s symptoms get better:

Acid suppression seems to be an effective therapy for gastroesophageal reflux 
disease (GERD)-related chronic laryngitis (CL). There was an increase in effect 
among patients with surgery therapeutic method and longer therapy duration.3

So, if we are decreasing symptoms for patients, is that the end of the story? I 
don’t think so. 

What are the biological effects of long-term acid suppression?

Causes of GERD

2 https://www.ncbi.nlm.nih.gov/pubmed/12526936
3 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5059042/
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Not Elevated Acid Content

If the problem of too much acid is behind all these GERD symptoms and 
cases, how does that square with this graphic?

4

As we age our acid production goes down!

So, it can’t be the high acidity of stomach contents right? 

Let’s examine other causal contributors.

4 Wright, Jonathan. Why Stomach Acid Is Good for You: Natural Relief from 
Heartburn, Indigestion, Reflux and GERD . National Book Network - A. Kindle Edition. 
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Intra-Abdominal Pressure (IAP)

The Lower Esophageal Sphincter (LES) is a flap on top of the stomach 
responsible for keeping the stomach contents from heading up the esophagus. It 
is just a piece of tissue, so it is susceptible to various environmental influences 
that increase pressure and overcome its ability to persist and stay closed. We 
have heard for years that sitting upright after eating, propping up the head for 
sleeping, losing weight, and wearing loose-fitting clothes can all help ease 
symptoms. These are all getting at decreasing the physical forces pressing 
stomach contents north. And they are all good advice.

Chris Kresser, who is a leader in functional medicine and health coaching (I 
reviewed his recent book here), succinctly ties in two other factors that contribute 
in this image:

https://prescriptiveoptimization.com/2019/01/18/book-report-unconventional-medicine/
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High Carbohydrates 

Carbs are not public enemy #1, however, in excess they can contribute to 
issues. Especially, from processed foods.

5 https://chriskresser.com/the-hidden-causes-of-heartburn-and-gerd/
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More acid reflux symptoms are found after high carbohydrate diet. High 
carbohydrate diet could induce more acid reflux in low esophagus and more 
reflux symptoms in patients with gastroesophageal reflux disease6.

They have found an additional carb mechanism of reflux independent of IAP. 
LES relaxations can occur from being in a state of hyperglycemia (high blood 
sugar, outside normal fluctuations)

Acute changes in blood glucose concentration have major effects on 
gastrointestinal motor function. Patients with diabetes mellitus have an increased 
prevalence of gastroesophageal reflux. Transient lower esophageal sphincter 
(LES) relaxation (TLESR) is the most common sphincter mechanism underlying 
reflux. The aim of this study was to investigate the effect of acute hyperglycemia 
on triggering TLESRs evoked by gastric distension in healthy volunteers. .

In summary, we have demonstrated for the first time that in healthy human 
subjects, marked hyperglycemia, but not physiological variations of blood 
glucose level, increases the rate of TLESRs. The increased rate of TLESRs is 
independent of proximal gastric wall tension7.

But in Kresser’s article it wasn’t just the carbs themselves, but that they don’t 
get absorbed properly in a low acid environment. 

Bacterial Overgrowth

The acidic environment in the stomach serves two basic purposes, digestion 
and pathogenic defense. It is hard for most pathogens to survive in an acidic 
environment. So, when acid level is low - either by the aging curve above or 
drugs - more bacteria can survive and take up residence.

6 https://www.ncbi.nlm.nih.gov/pubmed/29339035
7 https://www.physiology.org/doi/full/10.1152/ajpgi.00383.2003?

url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub%3Dpubmed&
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These new residents also prefer carbs as their fuel source. Fed with a high-
carb diet, in a low acid environment where their digestion is slowe, they have a 
comfortable living situation.

Gas - another IAP related source

Kresser’s article makes another great tie in, citing a book by Dr. Robillard:

According to Suarez and Levitt (17), 30 g of carbohydrate that escapes absorption 
in a day could produce more than 10,000 mL (ten liters) of hydrogen gas. That is 
a huge amount of gas8!

High carb load, in a low acid environment, with lots of hungry bacteria where 
they  creates a tremendous amount of gas that exerts sufficient pressure, alone or 
in combination with other physical contributors listed above, to push contents 
through the LES.

LES Signaling by Acid Levels 

The LES needs to respond with a sufficient amount of pressure to keep the 
contents in the stomach and out of the esophagus. Guess what they have known 
for decades to help keep this pressure up and signal the LES to to its job? A 1970s 
study reported the more acidic, the stronger the LES tone9 and strength of 
contraction - more acid leads to improved LES performance.

Stress

As we look at many chronic health conditions, stress will probably play a role. 
It is fairly common knowledge that the same applies in GERD, and studies have 

8 Heartburn Cured: Miracle Diet - Eliminate Heartburn Immediately Without Drugs
9 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1418956/pdf/gut00446-0067.pdf
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shown this10.

Other physical causes

There are other possible underlying factors surrounding GERD symptoms, 
such as hernias, ulcers, and Zollinger-Ellison syndrome that can contribute to 
GERD symptoms. The focus of this paper is on those who have been examined 
by a doctor and do not have this structural angle involved. Most people do not, 
but please don’t assume you are in the clear until a doctor has weighed in.

Acid Reducing Drugs

Here is a quick visual. There are multiple inputs into making acid content for 
the stomach.

10 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3576549/
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Antacids

Antacids such as Tums and Maalox work to neutralize acid after production.

• Alka-Seltzer.
• Milk of Magnesia.
• Alternagel, Amphojel.
• Gaviscon, Gelusil, Maalox, Mylanta, Rolaids.
• Pepto-Bismol.
• Tums.

Histamine 2 Receptor Antagonists

11 https://pbs.twimg.com/media/BWE5B1lIAAAY00t.jpg
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Histamine is just one input in the system to make acid. Antagonizing at the 
receptor level here slows the process. It still produces acid, but at much lower 
levels.

• nizatidine (Axid)
• famotidine (Pepcid, Pepcid AC)
• cimetidine (Tagamet, Tagamet HB)
• ranitidine (Zantac)

⁃ UPDATE October 2019, all Zantac (ranitidine) products are being 
looked at because of a carcinogenic compound (NDMA). This 
compound occurs when ranitidine is heated at or just above body 
temperatures. The recommendation is to cease using ranitidine at 
this time. FDA info here.

Proton Pump Inhibitors (PPI’s)

These are the most powerful in acid suppression because they work that the 
final step in the production process. They are also the most commonly prescribed 
and purchased over the counter. 

• omeprazole (Prilosec, Prilosec OTC, Zegerid)
• lansoprazole (Prevacid)
• pantoprazole (Protonix)
• rabeprazole (Aciphex)
• esomeprazole (Nexium)
• dexlansoprazole (Dexilant)

Consequences of Acid Suppression

Having a natural and proper acid level is foundational in good health. 
Chronic acid suppression is a multi factorial contributor to declining health. 

https://www.fda.gov/drugs/drug-safety-and-availability/fda-updates-and-press-announcements-ndma-zantac-ranitidine
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Magnesium

Magnesium is a cofactor in over 700+ enzymatic reactions throughout the 
body. Number one on my list is its role in making ATP, which is the cellular 
energy currency. Decrease this and a host of things won’t work well. 

PPI’s deplete magnesium - from the FDA:

[3-2-2011] The U.S. Food and Drug Administration (FDA) is informing the public 
that prescription proton pump inhibitor (PPI) drugs may cause low serum 
magnesium levels (hypomagnesemia) if taken for prolonged periods of time (in 
most cases, longer than one year). In approximately one-quarter of the cases 
reviewed, magnesium supplementation alone did not improve low serum 
magnesium levels and the PPI had to be discontinued12.

They have implicated low magnesium in depression, musculoskeletal, 
inflammation, headaches, heart disease, asthma, and many more maladies - with 
strong mechanistic evidence.

Interestingly, low magnesium, can lead to ACID REFLUX!

Acid reflux. Spasm of the lower esophageal sphincter at the juncture of the 
stomach can leave the sphincter open, causing acid reflux, gastroesophageal 
reflux disease (GERD), or heartburn. Magnesium relieves esophageal spasms13.

That’s right. Low magnesium can precipitate LES spasms and cause GERD 
symptoms, for which we consume PPIs which cause further magnesium 
depletion. Hello? 

Ready for more?

12 https://www.fda.gov/Drugs/DrugSafety/ucm245011
13 Carolyn Dean Md Nd, The Magnesium Miracle (Second Edition), pg. 13, loc. 839
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They implicate low magnesium in diabetes. If you don’t have diabetes, 
remember the same physiology applies to “Pre” diabetes, and there are 
potentially more pre-diabetics and undiagnosed diagnosed than official 
diabetics!

Type 2 diabetes is frequently associated with both extracellular and intracellular 
magnesium (Mg) deficits. A chronic latent Mg deficit or an overt clinical 
hypomagnesemia is common in patients with type 2 diabetes, especially in those 
with poorly controlled glycemic profiles. Insulin and glucose are important 
regulators of Mg metabolism. Intracellular Mg plays a key role in regulating 
insulin action, insulin-mediated-glucose-uptake and vascular tone. Reduced 
intracellular Mg concentrations result in a defective tyrosine-kinase activity, 
postreceptorial impairment in insulin action and worsening of insulin resistance 
in diabetic patients. A low Mg intake and an increased Mg urinary loss appear 
the most important mechanisms that may favor Mg depletion in patients with 
type 2 diabetes14. 

Remember from the earlier causes section, we implicate hyperglycemia in 
GERD.  That means the circle of logic goes like this: high blood sugar -> low 
magnesium-> GERD symptoms ->Give PPI-> further deplete magnesium-
>degrade blood sugar regulation further->make GERD worse->increase PPI 
dose, and on and on.

Altered Digestion | Increased Risk for Autoimmune Disease & Depression

Quick look at how digestion works - hint sufficient acidity needed:

Dietary protein is a vital source of amino acids. Proteins ingested in the diet are 
digested into amino acids or small peptides that can be absorbed by the intestine 
and transported in the blood. 

14 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4549665/
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Protein digestion begins in the stomach, where the acidic environment favors 
protein denaturation. Denatured proteins are more accessible as substrates for 
proteolysis than are native proteins. The primary proteolytic enzyme of the 
stomach is pepsin, a nonspecific protease that, remarkably, is maximally active at 
pH 2. Thus, pepsin can be active in the highly acidic environment of the stomach, 
even though other proteins undergo denaturation there15.

Where the acid level is low from medicine or age, proteins don’t get converted 
into amino acids. This is a problem:

Humans should never absorb proteins. We must only absorb amino acids to 
make our own proteins. When we don’t have stomach acid because we are 
deficient in iodine, zinc, and vitamin B1, we absorb whole proteins. The immune 
system recognizes that the body didn’t make these proteins and assumes they are 
invaders. It makes antibodies to attack them16.

An immune system keyed up by foreign proteins could easily progress to a 
situation where it is attacking more than just foreign proteins into full-blown 
autoimmunity (immune system attacking the host - YOU). All this happening 
while the amino acids we need for cellular structure are still deficient because 
digestion didn’t happen.

The cytoplasm of the cell is made up of proteins assembled from amino acids. 
There are eight amino acids that the body can’t make (ten in children). Thus they 
are called essential amino acids. You must eat enough protein and have stomach 
acid to break the proteins into amino acids to fill this need17.

After successful absorption, the manufacturing process incorporates amino 
acids in many end products. Among them neurotransmitters:

15 https://www.ncbi.nlm.nih.gov/books/NBK22600/
16 Healing is Voltage:  The Handbook by Jerry L. Tennant MD Location 3353
17 Healing is Voltage:  The Handbook by Jerry L. Tennant MD Location 2044



16

The immediate reason is a lack of absorbtion of adequate amounts of the 
essential amino acids tryptophan and phenylalanine, and the “nonessential” but 
important amino acid tyrosine, and very likely others. The body uses these three 
amino acids for the production of the neurotransmitters serotonin and 
norepinephrine (aka, noradrenaline).

Deficiencies in these neurotransmitters are closely associated with depression 
and other emotional disorders. Drugs like Prozac, Zoloft, Serzone, and others are 
used to relieve depression because they raise the levels of these 
neurotransmitters. The amino acids themselves are derived from dietary proteins 
that are broken apart by the actions of HCl and pepsin in the stomach18.

Ready to increase your acid level yet? 

Pathogen susceptibility - Altered Microbiome

I touched on how bacterial overgrowth can take part in the cause of GERD. 
Here, the aspect of reduced acidity precipitates Small intestinal bacterial 
overgrowth (SIBO).

According to a recent report, PPIs provoke dysbiosis of the small intestinal 
bacterial flora, exacerbating nonsteroidal anti-inflammatory drug-induced small 
intestinal injury. Several meta-analyses and systematic reviews have reported 
that patients treated with PPIs, as well as post-gastrectomy patients, have a 
higher frequency of small intestinal bacterial overgrowth (SIBO) compared to 
patients who lack the aforementioned conditions. Furthermore, there is 
insufficient evidence that these conditions induce Clostridium difficile infection. 
At this time, PPI-induced dysbiosis is considered a type of SIBO. It now seems 
likely that intestinal bacterial flora influence many diseases, such as 
inflammatory bowel disease, diabetes mellitus, obesity, non-alcoholic fatty liver 
disease, and autoimmune diseases. When attempting to control intestinal 

18  Why Stomach Acid Is Good for You: Natural Relief from Heartburn, Indigestion, 
Reflux and GERD by Jonathan Wright Location 1539:
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bacterial flora with probiotics, prebiotics, and fecal microbiota transplantation, 
etc., the influence of acid suppression therapy, especially PPIs, should not be 
overlooked19.

The stomach and first part of the intestinal tract in a normal condition has 
only a sparse amount of microorganisms20. When the acid level is low, bacteria 
can take up residence due to the more palatable climate.

Once these new residents move in, the rest of our normal microbial friends are 
in a crowded state and the population altered. In every case, this is less healthy, 
and we should avoid it at all costs.

The differences between PPI users and non-users observed in this study are 
consistently associated with changes towards a less healthy gut microbiome. 
These differences are in line with known changes that predispose to C. difficile 
infections and can potentially explain the increased risk of enteric infections in 
PPI users. On a population level, the effects of PPI are more prominent than 
the effects of antibiotics or other commonly used drugs21.

Sufficient acid is a great defense mechanism against food-borne illness, low 
acid - not so much:

The evidence is unmistakable. The risk of Salmonella infection is more than 
threefold in people who have had stomach surgery that inhibits acid secretion, 
and it rises in direct proportion to the degree that the operation reduces acid-
secreting capacity22.

19 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4462721/
20 https://www.ncbi.nlm.nih.gov/books/NBK7670/
21 https://www.ncbi.nlm.nih.gov/pubmed/26657899?dopt=Abstract&holding=npg
22 Why Stomach Acid Is Good for You: Natural Relief from Heartburn, Indigestion, 

Reflux and GERD by Jonathan Wright Location 1672
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Zinc

One deficiency caused by PPI’s is the mineral zinc.

PPI use dramatically reduces supplemental zinc uptake and can result in 
decreased zinc body stores. Certain individuals on long-term PPI therapy, such 
as infants being treated for colic, may be at risk for decreased systemic levels of 
trace metals needed for developmental, regenerative and immunological 
requirements23.

Then we get into one of those circular situations:

zinc is one of the most important elements in the body. Without zinc, you can’t 
make stomach acid. Without stomach acid, you can’t digest your food. Without 
nutrition, the body can’t repair itself. In addition, without zinc, you can’t make 
neurochemicals like serotonin, dopamine, norepinephrine, and epinephrine24.

We saw in a previous whitepaper on prostate health that low zinc levels are a 
factor in prostate pathologies. If you have been taking PPIs and have a prostate, 
please have a read - we have a new method to help the prostate cells regain 
intracellular zinc concentrations.

Further, minerals don’t exist in isolation. It isn’t normally the exact blood level 
per se that is important, but the relation to other levels. Zinc and copper exist in a 
delicate balance to one another. When they get out of balance, many 
consequences are possible:

First Alzheimer’s/ Brain Inflammation

We discovered that this third type of Alzheimer’s disease has its own 
characteristic biomarkers: It affects many brain areas, not only or even 

23 https://www.ncbi.nlm.nih.gov/pubmed/27957023
24 Healing is Voltage:  The Handbook by Jerry L. Tennant MD Loc 2107

https://prescriptiveoptimization.com/prostate-health-whitepaper/
https://prescriptiveoptimization.com/prostate-health-whitepaper/
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predominantly the hippocampus, with MRIs showing that regions throughout 
the brain have atrophied (shrunk). There is often neuroinflammation and 
vascular leak, as shown by a specific finding on MRI called FLAIR (fluid-
attenuated inversion recovery), in which there are multiple abnormal small white 
spots on the MRI. Often these patients have low zinc in the blood, high copper, 
and thus a high ratio of copper to zinc25.

There is some evidence that overexposure to copper (usually through food and 
water) may accelerate the progression from mild cognitive impairment (MCI) to 
dementia due to Alzheimer’s disease. It is believed that higher blood 
concentrations of free copper (copper that is not bound to proteins) may lead to 
either an increase in the accumulation of beta-amyloid protein or a decrease in 
the ability to process and clear those plaques. High free copper may also 
contribute to brain inflammation, which is a risk factor for AD26.

A state of brain inflammation is most often accompanied by a disturbance in 
optimal omega-3 fatty acid levels. Zinc assists with keeping the omega-3 
subtypes DHA and EPA proper:

Enzymes involved in the fatty-acid conversions require specific nutrients as 
essential cofactors. These include zinc, magnesium, biotin, and vitamin B6. 
Several factors interfere with absorption of these nutrients, potentially reducing 
the production of EPA and DHA27

A previous whitepaper expanded on brain inflammation, please have a look if 
this topic interest you!

25 Dale Bredesen, The End of Alzheimer's: The First Program to Prevent and Reverse 
Cognitive Decline, loc. 1464

26 Richard S. Isaacson MD and Christopher N. Ochner PhD, The Alzheimer's Prevention & 
Treatment Diet, loc. 718

27 James DiNicolantonio and Joseph Mercola, Superfuel: Ketogenic Keys to Unlock 
the Secrets of Good Fats, Bad Fats, and Great Health, loc. 1961

https://prescriptiveoptimization.com/inflamed-brain/
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Zinc is also integral in thyroid metabolism:

Thus the T-4 must be converted to the active form of T-3. This conversion 
requires iodine, selenium, zinc, iron, progesterone, cortisol, and glutathione. If 
you are missing one of these, you can’t convert T-4 to T-3 but instead convert it to 
a fake hormone called RT-3 or Reverse T-3. RT-3 blocks a receptor site but doesn’t 
work. Thus you have normal levels of TSH and T-4 (and perhaps normal levels of 
T-3), but the thyroid isn’t functioning at the cell level28!

And here, general mental health:

Copper overloads tend to lower dopamine levels and increase norepinephrine in 
the brain. Imbalances in these important neurotransmitters have been associated 
with paranoid schizophrenia, bipolar disorder, postpartum depression, ADHD, 
autism, and violent behavior. In two separate animal studies, a diet that lowered 
blood copper levels by 75% had a massive effect on norepinephrine and 
dopamine levels in the brain29.

Another factor on the mental health angle is that low magnesium can also 
impact the metabolism of those same neurotransmitters via a gene/enzyme 
system called COMT- a 1,2 punch that is not helpful and will often lead to a 
prescription to increase those levels! 

That final nutrient, magnesium, is especially important for your COMT to 
function properly. So if you don’t have enough magnesium in your diet—and 
about 50 percent of all U.S. residents don’t—you’re going to dirty up your 
COMT.        Magnesium: dark leafy greens, nuts, seeds, fish, beans, avocados, 
whole grains Besides dietary insufficiency, there are two common reasons for 
magnesium deficiency: caffeine intake and the long-term use of a group of 

28 Healing is Voltage:  The Handbook by Jerry L. Tennant MD Loc 3552
29 William J. Walsh, Nutrient Power: Heal Your Biochemistry and Heal Your Brain, pg. 19, 

loc. 421
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antacids called proton pump inhibitors (PPIs30).

This summation hits pretty hard, but seems relevant:

Their doctor tells them that it is okay to block stomach acid and so it goes—a 
nation of people too tired to care and depressed because without stomach acid, 
they can’t absorb zinc, and without zinc you can’t make neurochemicals like 
serotonin and you can’t convert T-4 to T-3. Thus we have a nation of people fat, 
tired, and depressed—all with normal blood tests31!

Vitamin B12

Vitamin B12 is part of the methylation and methionine pathways that have 
seemingly countless consequential downstream implications. From blood 
pressure, to energy, to antioxidant capacity, you want these systems operating at 
full strength. Enter low acid:

Vitamin B12 absorption involves peptic enzymes to cleave dietary B12 from 
dietary proteins. This is performed primarily by pepsin, which requires gastric 
acid to activate it from its pepsinogen precursor. Without gastric acid, vitamin 
B12 would not be cleaved from dietary protein and would not be able to bind to 
R-proteins, which in turn protect vitamin B12 from pancreatic digestion [Festen, 
1991]. It has been hypothesized that since gastric acidity is required for vitamin 
B12 absorption, acid suppression may lead to malabsorption and ultimately 
vitamin B12 deficiency from atrophic gastritis and achlorhydria [Howden, 
200032].

Further, many people have genetic variants that can further hinder the 

30 Dirty Genes: A Breakthrough Program to Treat the Root Cause of Illness and 
Optimize Your Health by Ben Lynch ND. Loc 2211

31 Healing is Voltage:  The Handbook by Jerry L. Tennant MD Loc 3564
32 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4110863/
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performance of the methylation and B12 cycles specifically. I can help interpret 
23andme and Ancestry.com test results to see if this applies to you. Then, if you 
are taking metformin because you are diabetic, that can also hamper B12 status 
(see another whitepaper on diabetes). A high number of people could have the 
trifecta of B12 assaults. This is important to assess and correct.

Gallbladder disease

Gallbladder removal is far too high. It turns out that low acid is contributory 
here too:

Numerous studies dating back to the early 1900s have linked gallbladder disease 
with low stomach acid secretion.72 For example, in one study of fifty patients 
with gallstones, twenty-six had below-normal stomach acid output.73 Does low 
stomach acid cause gallbladder disease? Or are both the result of a common 
cause33?

The other half of those patients that didn’t have low acid and developed 
gallbladder disease likely experienced a known effect of a property in wheat. 
Wheat Germ Agglutin (WGA) can directly take part in the cause of gallstones. 
Please read an article I wrote on this.

Kidney Disease

In an article this month, shocking data, a study showed chronic kidney 
disease is 28% higher in PPI consumers.

33 Why Stomach Acid Is Good for You: Natural Relief from Heartburn, Indigestion, 
Reflux and GERD by Jonathan Wright Location 2515

http://Ancestry.com
https://prescriptiveoptimization.com/whitepapers/avoiding-insulin-in-type-2-diabetes/
https://prescriptiveoptimization.com/2019/01/30/wheat-the-gallbladder-blocker/
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Drilling down, the team found that, compared to the control group, patients who 
took only PPIs were 28.4 times more likely to report chronic kidney disease, as 
well as acute kidney injury (4.2 times more likely), end-stage renal disease (35.5 
times more likely) and unspecified kidney impairment (8 times more likely). 
Patients who took PPIs were also more likely to experience electrolyte 
abnormalities, but this varied more by individual PPI, while the kidney-specific 
effects held true for all five PPIs examined34.

Asthma

When GI contents from people with suppressed acid, contaminated with 
bacteria, reflux up the esophagus, aspirations can allow delivery to the lungs. Dr. 
Wright’s clinic in WA has success reversing wheezing by restoring acidity:

Remarkably, in children with asthma, it can be part of the cure. In hundreds of 
cases, I have found that more than 50 percent of children who come to me with 
asthma can have their wheezing cured simply by normalizing their stomach acid 
and properly administering vitamin B12, with no bronchodilators and no 
corticosteroids. Think about that: curing the wheezing of childhood asthma35!

Diseases That May Be Related to Deficient Stomach Acid 

Acne, rosacea, Addison’s disease, Allergic reactions, Celiac disease, Childhood 
asthma, Chronic autoimmune, hepatitis, Diabetes (type I-Juvenile), Eczema 
(severe), Gallbladder disease, Graves’ disease (hyperthyroid), Lupus 
erythematosus, Macular degeneration, Multiple sclerosis, Myasthenia gravis, 
Osteoporosis, Pernicious anemia, Polymyalgia, rheumatica, Reynaud’s 

34 https://medicalxpress.com/news/2019-02-common-acid-reflux-medications-
linked.html

35 Why Stomach Acid Is Good for You: Natural Relief from Heartburn, Indigestion, 
Reflux and GERD by Jonathan Wright Location 561
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syndrome, Rheumatoid arthritis, Scleroderma, Sjögren’s syndrome, Ulcerative 
colitis, and Vitiligo36.

Quite a list!

Acid Support - An Alternative Approach

First up, the precautions. Please do not make any changes to an acid 
suppression therapy without your medical providers involvement. I am more 
than willing to assist in these communications, that is what our new service is all 
about.

The following strategies apply to people who need to support healthy acid 
levels.

Follow Conventional Physical Support Recommendations

The standard recommendations offered such as don’t over eat, sit up right 
after eating, elevate the head of your ged (this can be good in the efforts to 
prevent Alzheimer’s as well), avoid tight fitting clothes, etc. These are all solid 
tips, and just because this is an alternative approach doesn’t mean we throw out 
good standard advice!

Avoid large volume of water around meals

One simple tip is to avoid large volumes of fluids when consuming food 
because it will dilute the existing acid and digestive contents in the stomach. I 

36 Why Stomach Acid Is Good for You: Natural Relief from Heartburn, Indigestion, 
Reflux and GERD by Jonathan Wright Location 2101

https://prescriptiveoptimization.com/service/
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know there has been advice going around advising to slam a bunch of water 
down at meal times to enhance a sense of fullness and reduce overeating. This is 
bad advice for optimal digestion.

Assess

Before deciding actions to change your current acid level, let’s see how acidic 
it is.

Remember back to high school chemistry class and mixing an acid with a base  
- there is quite an excitable solution, bubbling and fizzing everywhere. It is that 
bubbling and fizzing of an acid in a base introduction we can use to do a quick 
assessment of how acidic your stomach contents are. I have used this with 
patients many times, including while drafting this document:

Simple Test to Evaluate Your Stomach Acid Level

A simple test can be used to determine if your stomach acid level is low, and this 
knowledge will help you develop a plan to reduce your chronic pain. This simple 
test is a rough indicator of how much acid your stomach produces:

1. Mix 1 teaspoon of baking soda in 8 ounces of cold water and drink it first thing 
in the morning, before eating or drinking anything. The combination of baking 
soda and hydrochloric acid in your stomach creates carbon dioxide gas, causing 
you to belch.

2. Time yourself for up to five minutes for how long it takes you to form enough 
gas in your stomach to belch. Belching in two to three minutes is normal; earlier 
and repeated belching indicates an excess of acid. If you don't belch after five 
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minutes, you likely don't produce enough acid37.

This test has been very helpful for me with patients. It has confirmed a lack of 
acid every time in people who have GI difficulties. This makes sense since first 
graph showed a decline in acid levels as we age.

Here is another test that increases the acid level by supplementation to show 
effects:

The Betaine HCL Challenge Test:

This is a very reliable test you can perform if you have the symptoms above and 
failed the Baking soda test.  It will cost you a bottle of Betaine HCL ($20), which 
you will probably need anyways if to help you restore HCL levels if they truly 
are low.

To Perform the Test do the Following:

Buy some Betaine HCL with pepsin 

Eat a high protein meal of at least 6 ounces of meat (you can have veggies too)

In the middle of the meal (never in the beginning) take 1 Betaine HCL pill

Finish the meal and observe what you notice.

Possible Outcomes:

 You Don’t Notice Anything:  If you do not notice any difference it is most likely 

37 https://articles.mercola.com/sites/articles/archive/2017/07/19/how-to-safely-
address-heartburn.aspx

https://amzn.to/33gopqu
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that you have low stomach acid levels.

 You Notice Indigestion:  If you notice a burning, hotness or heaviness in your 
chest then these are signs you have adequate stomach acid levels.

It is best to do this test 2-3 times in order to make sure you aren’t getting a false 
positive.  There are 3 main reasons for someone getting a possible false 
positive.

 Didn’t Consume Enough Protein:  If it is a relatively low protein meal, you won’t 
need much HCL and therefore the supplement can cause too much of an 
increase.

 Took the Capsule Before the Meal:  This will almost always cause indigestion as 
your body isn’t ready for the supplement.

 Have Esophageal Sphincter Dysfunction:  For some individuals, they may have 
a hiatal hernia or poor contractile activity of the esophogeal sphincter that can 
cause an increase in indigestion like symptoms.  It is always good to get a 
medical exam to rule these things out before doing the test if possible38.

If you come out with indications of low acid, please read on!

Dietary Interventions

Simple points such as don’t overeat and be mindful of foods that aggravate 
symptoms are still very important - caffeine, nicotine, and alcohol can cause LES 
dysfunction in some. All the supplements in the world would be hard pressed to 
overcome ignoring the basic concepts.

38 https://drjockers.com/10-ways-improve-stomach-acid-levels/
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Reduce Carbohydrates

We implicated carbs in the cause section, so it makes sense to reduce them 
here.

In this study, a high carbohydrate diet could increase both acid reflux duration, 
reflux periods, and as well as induced more reflux symptoms in GERD patients. 
Yancy et al. first reported that five obesity individuals experienced resolution of 
GERD symptoms after self-initiation of a low-carbohydrate diet. Based on their 
observations, they had suggested that carbohydrate restriction may have 
attributed to the resolution of reflux symptoms39.

This isn’t to say as all carbs are bad, I had carbs yesterday and plan to today. 
However, carb overload can negatively impact many body systems and digestion 
is one. Start with the easy targets, processed foods, grains, sugar added, etc. 
Whole grains, for a variety of reason, are no better than their more processed 
counter parts. Avoid all wheat and corn products for the initial period. Then see 
how that is going and reduce or work back in as time goes on. 

WHEN you eat

The body’s design includes the capacity to endure periods of feeding and 
fasting, but far too often we skip the fasting. Building in sufficient time between 
feedings is crucial for overall health and may even help prevent cancer and 
improve blood sugar metabolism.

Specifically with digestive difficulty, if digestion is difficult and we digest less 
often, there will be less digestive difficulty!

Intermittent fasting is building in extended periods of time where there are no 
calories, food or beverage, so that the body can take advantage of times with no 

39 https://www.sciencedirect.com/science/article/pii/S0929664617305910
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food processing and the associated metabolic demands. I regularly do 12-36 
hours intermittent fasts and find them enormously beneficial.

Both aspects, time between meals (minimum 12 hours, longer as tolerated), 
AND sufficient time fasting before bed (2-3 Hours +) are actions highly 
recommended to start TODAY!

Caffeine

Caffeine can be a great brain boosting additive. It can though, further deplete 
magnesium levels. If you are a high consumer of caffeine, this should factor into 
your magnesium supplementation plan (see below).

Supplements

Here are concepts to support healthy and natural stomach acid functionality.

First, the stomach acid production formula:

When food or water is placed into the stomach, the stomach must go to a pH of 
2.0 (+280 millivolts). It does this by inserting HCl. It accomplishes this with the 
chemical reaction NaCl + H2O + CO2 = HCl + NaHCO3. This reaction requires 
iodine and zinc as well as vitamin B1. Note that when the stomach makes 
stomach acid, it inserts sodium bicarbonate (NaHCO3) into the bloodstream40.

With that understanding, let’s look at some supplement options.

40 Healing is Voltage:  The Handbook by Jerry L. Tennant MD Loc 2174
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Salt

Notice how NaCl (sodium chloride) is the first reactant in the equation above? 
Low salt means it will happen less often. 

Salt isn’t bad for you! At least not naturally sourced salt, of which Morton’s is 
not. There are great sources, Himalayan, Redmond (Utah - we have at Island 
Drug), and many other regional selections. 

Salt food to taste. There are taste sensors in your tongue that help guide your 
need for salt through desire for salty foods. If you want salt, have it. Many 
experts even recommend starting the day with a little salted water as it helps 
your adrenal glands get going in the morning with their initial cortisol surge.

If you have a few minutes, the best book I have read on salt is by a 
pharmacist; The Salt Fix: Why the Experts Got It All Wrong–and How Eating 
More Might Save Your Life by James DiNicolantonio. All the notes I saved in my 
kindle are available here.

Zinc

Zinc is readily available from many food sources including meats, seafood, 
and legumes. Ignore the noise about content in whole grains as most minerals are 
bound to phytates and not absorbed. 

It may warrant supplementation, but I recommend working with a provider 
knowledgeable is assessing levels and creating a customized plan. It is likely that 
if you have low acid  - by natural or drug induced means - that it warrants a zinc 
supplement at least in the short term. Something to balance however, zinc and 
copper need in proper relationship to each other so prolonged elevated zinc may 
decrease copper. 

https://amzn.to/32gp2PG
https://prescriptiveoptimization.com/booknotes/entry/140/
https://prescriptiveoptimization.com/booknotes/entry/140/
https://amzn.to/34xeEEE
https://amzn.to/34xeEEE
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Vitamin B1 (thiamine)

Various meats and nuts provide B1, so a well-balanced diet should be perform 
just fine. Supplementing in low acid situations following the label of a product 
has very little downside. If opting for a multi- or B-complex formulation, look for 
one without folic acid (we want the natural folate often abbreviated 5-MTHF).

Iodine

Iodine is an important nutrient easy to get low on. This was the main 
justification to take fake salt like Mortons and fortify it with iodine. Even still, we 
are still having trouble maintaining:

In the United States, iodine deficiency disorders (IDD) such as goiter, cretinism, 
stillbirth, spontaneous abortion, and retarded physical and intellectual 
development have been virtually eliminated through the iodization of salt. 
Recent surveys, however, have indicated that the proportion of the U.S. 
population with low urinary iodine levels is increasing41

If you have low stomach acid, I recommend this supplement at labeled doses 
(except if you have an over functioning thyroid - hyperthyroidism). It is also 
important in thyroid health, which we saw earlier is also subfunctional in low 
acid.

Magnesium

Hopefully, the importance of magnesium was communicated effectively 
above. We should supplement magnesium in a vast majority of people, especially 
in those with low acid. Testing is reasonable, seek a Red Blood Cell measurement 

41 https://www.cdc.gov/nchs/data/hestat/iodine.htm

https://amzn.to/2NMgue7
https://amzn.to/32gpxJy
https://amzn.to/2NHyUwp
https://amzn.to/2POVZ2V
https://amzn.to/2POVZ2V
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as serum is essentially useless, but I can’t imagine most people being too high 
and not a candidate for supplementation. 

There are a variety of magnesium forms available, and many more opinions 
on what is best. I avoid the oxide version as that can lead to loose stools. 
Products that mix different formulations can provide advantages. 

The form I like best, especially for those replenishing after depletion, is 
ReMag. It is a super small particle size, in liquid form, that passes through the GI 
tract easier to allow for higher levels without GI disturbances. I have tested this 
and found great benefit, especially in musculoskeletal recovery after vigorous 
workout sessions.

Apple Cider Vinegar

Raw, unfiltered, and organic, this is my preferred way to give acid levels a 
boost. It also has the benefit of making the blood sugar impact of meals less than 
without. 1-2 tablespoons diluted in a small glass of water with a meal should do 
the trick (or one of the capsules in this selection).

Betaine HCl (an acid supplement)

The HCl is hydrochloric acid, so if you opt for this make sure you take it with 
enough food or fluid to get all the way down the esophagus. Once in the stomach 
the acidity level is higher, which helps convey the positive effects to people low 
in acid. They often combine supplements with pepsin to help aid complete 
digestion as pepsin also plays a vital role. This is a reasonable strategy to use, but 
please do so under guidance with a provider knowledgeable in its use.

We should exercise caution in anyone using chronic anti-inflammatory drugs 
(NSAIDs) such as ibuprofen. These drugs can weaken the GI lining and 

https://amzn.to/2NMLjiE
https://amzn.to/2pJwVQl
https://amzn.to/2pJwVQl
https://amzn.to/2NmYSql
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increasing acidity might cause problems in this area.

Deglycyrrhizinated licorice (DGL) 

I have recommended this as a symptom manager for people to avoid taking 
Tums and overloading on calcium (especially a concern in those with low 
magnesium levels). It has shown benefit, and is a worth tool, especially because 
of a high likelihood of symptom fluctuation during therapy changes.

Deglycyrrhizinated licorice (DGL) and licorice extracts without the glycyrrhizin 
do not have side effects of hyperkalemia, hypertension, and sodium retention 
[22]. In a small, randomized, double-blind, placebo controlled study of 50 adults 
with functional dyspepsia as diagnosed by Rome III criteria, subjects were 
randomized to placebo or a 75 mg extract of Glycyrrhiza glabra (GutGard®, 
Karnataka, India) for 30 days. Symptoms were assessed with a 7-point Likert 
scale of dyspepsia symptom severity at day 0, 15, and 30. Compared to placebo, 
the licorice extract showed a significant decrease in total symptom scores (p < 
0.05) and improvement in quality of life [23]. Although more evidence is needed, 
integrative medicine practitioners frequently use deglycyrrhizinated licorice to 
help wean off acid suppression42.

A proposed mechanism of action here is its ability to help restore the gastric 
lining.

Digestive Enzymes

To help aid digestion, especially of proteins to avoid autoimmunity and help 
restore amino acids to make neurotransmitters, digestive enzyme support can be 
considered. A prolonged period of low acid almost guarantees a prolonged 
period of suboptimal digestion. This is something worth addressing. There are 
several products out there (I like this one best currently), please reach out for 

42 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4928719/

https://amzn.to/2pAG4uC
https://amzn.to/2oR5bJd
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help if this interests you.

Miscellaneous

There is a host of other natural supplements that can aid, things like 
peppermint, ginger, slippery elm, bitters, and many more. I would start with the 
above first, and these can be evaluated if needed later on.

A Compound of Digestive Support Better than 
Omeprazole

Island Drug’s compounding lab has been a PCCA43 (Professional 
Compounding Centers of America) member for decades. They provide research, 
training, testing, and formulation support. One formula on file for GERD had a 
study comparing it to omeprazole (Prilosec - a PPI).

43 http://www.pccarx.com
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This combination could be helpful, especially in the process of eliminating 
acid suppressing drugs.

Please reach out if this is an option that interests you.

Summary

This can be a lot to swallow. The predominant treatment for GERD is to 
suppress acid. Then you read that maybe the real perpetrator could be low acid?

The symptoms experienced develop when the stomach contents get into the 
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esophagus. This is serious as damage can result. Suppressing acid definitely 
decreases the symptoms because we move the stomach contents closer to the pH 
of everywhere else outside that environment. 

However, acid is not the cause of these symptoms. Reducing the symptoms 
does not fix this reality. Stomach contents are still coming up, but they don’t 
cause as much discomfort. 

Reducing the acid level while helping the symptoms makes health 
dramatically worse. Improper digestion can lead to autoimmunity, lower acidity 
allows pathogen intrusion, and critical minerals become out of balance. These 
together precipitate chronic disease.

The mechanisms documented above show that a variety of contributors work 
to exert pressure on the LES that eventually can overwhelm its strength. Low 
acid is one factor that makes the LES close less efficiently. We decrease in 
stomach acidity as we age.

If we address the causes, the symptoms should recede.

Improve diet, support healthy acidity, replace deficient minerals, and apply 
common sense lifestyle modifications - this is a proper path forward. 

The improper path forward is taking no action on the causation side while 
soliciting symptom relief from a doctor - PPIs will be the endgame, because they 
address symptoms. 

Because of the many factors here with medication adjustments, this is a classic 
example of why we developed an upgraded health coaching service. Health 
Coaches do fantastic work, but lack training or credentialling to manage medical 
therapy. As a pharmacist, adding a health coaching certificate to my credentials 
combines the best of both worlds. Please reach out for a free consultation if you 

https://prescriptiveoptimization.com/service/
https://prescriptiveoptimization.com/2019/01/31/human-potential-coach-certification/
https://prescriptiveoptimization.com/introcall/
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want help working with you and your prescriber to address the root cause of 
GERD and get back on the path to health!
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Prescriptive Optimization is a Health Coaching Service provided by Island 
Drug. For more information please visit PrescriptiveOptimization.com/service 

The information presented in this document is general health information and 
is not to be considered medical advice. - nor is it intended to be all encompassing 
Please do NOT alter any active prescribed treatments without proper 
communications with your prescriber.

Some links in the document are affiliate based - I may get a few pennies from 
any purchases you make. 

THANK YOU FOR READING!

http://PrescriptiveOptimization.com/service

