
Disclaimer

The material contained in this presentation is for informational 
purposes only and is not intended to substitute for the advice provided 
by your doctor or other health care professional. You should not use 
this information for diagnosing or treating a health problem or disease, 
or prescribing any medication.  As each individual situation is unique, 
you should use proper discretion, in consultation with your health care 
practitioner, before undertaking any protocols, diet, exercises, 
supplements, or lifestyle modifications, described here. The author 
expressly disclaims responsibility for any adverse effects that may 
result from the use or application of the information contained herein.
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THE PUBLIC HOSPITAL

Do you know what helps you make your point clear? Lists like this one:

◸ They’re simple
◸ You can organize your ideas clearly
◸ You’ll never forget to buy milk!

And the most important thing: the audience won’t miss the point of your 
presentation



“All disease begins 
in the gut.”

Hippocrates
c.460 - c.370 BC

Image: https://commons.wikimedia.org/wiki/File:Hippocrates.jpg

Let food be thy medicine and medicine be thy food.
Life is short, the art long.
Wherever the art of medicine is loved, there is also a love of humanity.



2400 years later, we are still discovering of 
the importance of gut function



• 70% of our immune system

• Approximately 80% of the neurotransmitters

• Absorptive surface area of the gut is vast – similar in size to a tennis court

• The bacteria in the gut have about 100x more genetic information than that of the 
entire human genome

• Microbiota in the gut is a complex ecosystem with effects on other body systems
– These bacteria have the ability to synthesize:

• Vitamins (B-vitamins, vitamin K)

• Neurotransmitters (serotonin, GABA, dopamine)

• Enzymes (beta-glucuronidase)

The Gut has Many Different Functions

Institute for Functional Medicine, 2019.



◸ What is Hypochlorhydria?
◹ Potential Side Effects of PPIs
◹ Strategies to Increase Stomach Acid 
◹ Empirical Testing Protocol for using Betaine HCl

◸ Bile Acid Insufficiency
◸ Pancreatic Exocrine Insufficiency
◸ Specialty Diagnostics for Gut Function

What we’ll cover today...



What is Hypochlorhydria?



◸ Low stomach acid/Absence of stomach 
acid

◸ Gastric pH of <3.0 is normal
◸ Gastric pH of >7 is achlorhydria
◸ Linked to Proton Pump Inhibitor (PPI)  

and H2 blocker use 
◸ PPIs dysregulate the signaling 

mechanism behind HCl production

Hypochlorhydria/Achlorhydria



◸ Dementia
◸ Stroke
◸ Myocardial Infarction
◸ Chronic Kidney Disease
◸ Colitis - C diff, Salmonella, 

Campylobacter
◸ Microscopic colitis
◸ Osteoporosis and hip fractures
◸ SIBO
◸ Spontaneous bacterial peritonitis
◸ Anemia
◸ Hepatic encephalopathy
◸ Pneumonia

Potential Side Effects of PPIs

Targownik L. Discontinuing Long-Term PPI Therapy: Why, With Whom, and How? Am J Gastroenterol. 2018 
Apr;113(4):519-528. doi: 10.1038/ajg.2018.29. Epub 2018 Mar 20. PMID: 29557943.



◸ Long-term use of antacids
◸ Aging
◸ Chronic stress
◸ Hypothyroidism
◸ Pernicious anemia
◸ Helicobacter pylori infection
◸ Zinc deficiency
◸ Gastric bypass surgery 

Causes of hypochlorhydria



◸ An inadequate level of stomach acid 
(regardless of cause) is likely to result in a 
number of nutritional and digestive issues 

◸ Decreased gastric acid prevents adequate 
protein breakdown → limits access to 
certain proteases → poor protein digestion 
and increased food allergies

◸ Low acid → reduced absorption of key 
micronutrients (e.g. calcium, iron, folic acid, 
vitamins B6, and B12)

◸ Gastric acid prevents growth of harmful 
ingested microorganisms and hinders SIBO

Consequences of hypochlorhydria



◸ bloating and burping
◸ diarrhea
◸ gas
◸ hair loss
◸ heartburn and early satiety
◸ intestinal infections
◸ nausea while taking supplements
◸ nutrient deficiencies, including deficiencies in iron 

and vitamin B-12
◸ undigested food in the stool
◸ upset stomach
◸ weak fingernails

Symptoms of hypochlorhydria



◸ allergies
◸ anemia
◸ asthma
◸ autoimmune disorders
◸ skin problems, including acne 

and psoriasis

Hypochlorhydria is linked to other 
medical conditions



● Antiparietal and anti-intrinsic factor antibody
● Biopsy of stomach
● Gastric pH monitoring
● Serum pepsinogen level (a low serum pepsinogen level 

indicates achlorhydria)
● Serum gastrin levels (high serum gastrin levels greater 

than 500 to 1000 pg/mL may indicate achlorhydria)
● Tests for detecting H. pylori infection (urea breath test, 

stool antigen test, biopsy, polymerase chain 
reaction-PCR or fluorescent in situ hybridization [FISH]) 

● Hemoglobin level

Diagnosing achlorhydria

Fatima R, Aziz M. Achlorhydria. [Updated 2021 Jan 22]. In: StatPearls 
[Internet]. Treasure Island (FL): StatPearls Publishing; 2021 Jan-. 
Available from: https://www.ncbi.nlm.nih.gov/books/NBK507793/



◸ Stress Management
◸ Address nutrient deficiencies
◸ Treat h pylori if present
◸ Digestive Bitters
◸ Apple Cider Vinegar
◸ Betaine HCl

Strategies to Increase Stomach Acid 



Empirical Testing 
Protocol for Using 
Betaine HCl



◸ Patients experiencing burning, 
tingling, or other uncomfortable 
sensations can neutralize acid 
with 1 tsp aluminum-free baking 
soda in water or milk. 

◸ Smaller meals require less betaine 
HCl

◸ Every time a warming sensation or 
discomfort occurs, this indicates 
weaning off the dose by one 
capsule until no supplementation 
is required. 

Special Considerations



◸ Betaine HCl/pepsin is contraindicated in 
peptic ulcer disease

◸ Betaine HCl should not be taken on an 
empty stomach, only with meals

◸ Betaine HCl can irritate sensitive tissue 
and be corrosive to teeth; therefore, 
capsules should never be emptied into 
food or dissolved in beverages 

Precautions 



Bile Acids

◸ Bile is an emulsifying agent 
that breaks fat into smaller 
molecules  

◸ Bile is manufactured in the 
liver, stored in the gallbladder 
and secreted into the 
duodenum, particularly after 
high fat meals. 



Bile has many functions

◸ Bile lubricates the small intestines and stool. Less lubrication can 
result in constipation and too much can lead to diarrhea. 

◸ Bile also transports toxins out of the liver into the feces, and keeps 
everything flowing. 

◸ If bile is not continually being produced and flowing, cholesterol 
stones can result.

◸ Fat soluble vitamins, like vitamins A, D, E and K can only be broken 
down in the body if there is adequate bile. 



Bile Acid Insufficiency



◸ Biliary obstructions
◸ Gallbladder surgery
◸ Liver disease
◸ Genetic mutations
◸ Bacterial overgrowth

Causes of Bile Acid Insufficiency



◸ Incomplete digestion/absorption of fats
◸ Fat soluble nutrient deficiencies
◸ Steatorrhea
◸ Diarrhea
◸ Abdominal discomfort, bloating and flatulence
◸ Edema
◸ Bleeding tendency (vitamin K deficiency)
◸ Weight loss
◸ Failure to thrive in children
◸ Burping a taste of bacon or onions 1-4 hours 

after ingestion
◸ Musculoskeletal pain mid-thoracic
◸ Heartburn

Common Signs of Bile Acid Insufficiency



How to support healthy bile flow

◸ Proper hydration is essential for liver detoxification and bile production. 
◸ Bitter foods are great at stimulating bile production - dark green leafy 

vegetables, beetroot, artichokes and pickles.
◸ Drinks such as roasted dandelion root tea, lemon tea, celery juice and coffee 

all stimulate bile production.
◸ Swedish bitters 10-15 minutes before each meal. 
◸ Regular meal times and meals that contain fats will also insure your bile 

production is stimulated.
◸ Herbs & Spices: triphala, hibiscus, fenugreek seeds, cinnamon stick, turmeric, 

ginger
◸



Pancreatic Exocrine 
Insufficiency





◸ Toxic burden
◸ Nutritional imbalances
◸ Gastric pH imbalances
◸ Bacterial overgrowth, parasitic 

infections
◸ Food allergies
◸ Chronic gut inflammation (IBD, 

celiac disease)
◸ Dysbiosis

Causes of Pancreatic Insufficiency



◸ Diarrhea
◸ Abdominal discomfort and 

distention
◸ Flatulence
◸ Weight loss
◸ Failure to thrive in children
◸ Glucose intolerance
◸ Steatorrhea (foul smelling and 

greasy stools)

Signs of Pancreatic Insufficiency



◸ Cystic fibrosis
◸ Pancreatic cancer
◸ Untreated celiac disease
◸ Diabetes
◸ Chronic pancreatitis or history 

of pancreatic surgery
◸ Inflammatory bowel disease
◸ Aging
◸ Obesity

Who’s at Risk for PEI?



Specialty Laboratory Diagnostics for Gut Function:
The GI Effects Comprehensive Stool Profile



• The importance of gut function

• The D-I-G framework for gut health assessment

• Stool biomarker review

Overview



Assessment of Gut Function: D-I-G Provides the Framework

D Digestion/Absorption

I Inflammation/Immune response

G Gut microbiome (infection, 
metabolic imbalance, dysbiosis)



The GI Effects Comprehensive Stool Profile



• A way of prioritizing 
results with the 
most significance

• “Therapeutic 
Support Options” 
are shown on the 
report

Functional Imbalance Scores



D – Digestion and Absorption

https://www.ceresproject.org/NutritionArticles/Digestion.html



D – Digestion and Absorption
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