
Intestinal Alkaline Phosphatase Deficiency (IAPD) 
Causes Diabetes: A 5-Year Prospective Cohort Study

(https://drc.bmj.com/content/10/1/e002643; https://pubmed.ncbi.nlm.nih.gov/35082135/)

Madhu S. Malo, MBBS, PhD

Adviser, Diabetic Association of Bangladesh
Visiting Professor, Department of Biochemistry and Molecular Biology, BIRDEM

Ex Associate Biologist, Massachusetts General Hospital &
Ex Assistant Professor, Harvard Medical School, Harvard University

 Boston, MA, USA
Tel.: + 1-978-349-1748 (USA)

                       + 880-171-377-3204 (Bangladesh)
      + 880-171-002-3456 (Bangladesh)

Email: madhumalo@hotmail.com;  maloms@hotmail.com

Seminar @ DAB on March 22, 2022

1



Definition of Diabetes
Blood sugar level:   ≥126 mg glucose/100 ml of blood after overnight fasting

Or     ≥7.0 millimoles glucose/Liter of blood after overnight fasting
Or     ≥6.5% Hemoglobin A1c (HbA1c) in a random blood sample

Definition of Inflammation
Body’s immune response to defend against harmful bacteria, 

viruses, toxins, etc.

Low-grade systemic inflammation : No physical signs and symptoms; 
diagnosed by presence of pro-inflammatory cytokines in blood, 
e.g., Tumor Necrosis Factor (TNF)-alpha, Interleukin (IL)-1beta
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Direct Cause of Diabetes

Low-grade systemic inflammation

Death/dysfunction of
pancreatic beta-cells

Less/no production
of insulin

  Type 1 diabetes

Insufficient insulin 
signal transduction

Less function 
of insulin

 Type 2 diabetes
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Cause of Low-Grade Systemic Inflammation
Bacterial toxins (called endotoxins) lipopolysaccharides (LPS), 

Lipoteichoic acid (LTA)
These toxins are fragments of cell-wall of dead bacteria in the gut and pass

with stool (usually do not enter into blood), 
however, if you eat high fat diet, drink alcohol, cold drinks (high fructose) then 

these toxins enter into blood and cause low-grade systemic inflammation 
ultimately leading to the development of diabetes

Body’s Natural Defense against the Toxins

Intestinal Alkaline Phosphatase (IAP)
secreted by the cells (enterocytes) lining the small intestinal wall

IAP destroys the toxins

Hypothesis:  If you suffer from IAP deficiency (IAPD) 
then you will develop diabetes
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Total participants with baseline data
(healthy, non-diabetic, completed in 2015) 

(n = 671, Age: 30-60 years)

No follow-up data due to migration, 
refusal, pregnancy or death.

(n = 97, Male: 19, Female: 78)

Participants with follow-up data 
(used in current analysis in 2020)
(n = 574, Male: 168, Female: 406)

Low IAP group 
(IAP deficiency group)

 IAP level: < 65.0 U/g stool (First visit)
(n =386, Male:121, Female: 265)

High IAP group 
(No IAP deficiency group)

 IAP level: > 65.0 U/g stool (First visit)
(n = 188, Male: 47, Female: 141 )

Incident IAP deficiency group
IAP level: < 65.0 U/g stool (Second 

visit)
(All ages: n = 63)

Persistent no IAP deficiency group
IAP level: > 65.0 U/g stool (both visits)

(All ages: n = 125)

Persistent IAP deficiency group
IAP level: < 65.0 U/g stool (both visits)

(All ages: n = 266)

Remittent IAP deficiency group
IAP level: > 65.0 U/g stool (Second 

visit)
(All ages: n = 120)

Age groups

 All age group 30 – 60 yrs. (n = 188) 
 Age group 30 – 39 yrs. (n = 90)
 Age group 40 – 49 yrs. (n = 55)
 Age group 50 – 60 yrs. (n = 43)

Age groups

 All age group 30 – 60 yrs. (n = 386) 
 Age group 30 – 39 yrs. (n = 155)
 Age group 40 – 49 yrs. (n = 123)
 Age group 50 – 60 yrs. (n =108)

Research Design of the Prospective Cohort Study
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Intestinal Alkaline Phosphatase Deficiency (IAPD) 
Causes Diabetes: A 5-Year Prospective Cohort Study
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A high level of IAP is protective against diabetes irrespective of obesity

Obese Non-Obese 
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IAPD is associated with a higher incidence of 
diabetes
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T2DM Risk Ratio = 
Risk of exposed (IAPD) group 

Risk of unexposed (no IAPD) group 

Lung Cancer Risk Ratio = 
Risk of smoker group

Risk of non-smoker group 

= 
15/100 

  5/100 
= 3 

(40-year exposure)

Risk Ratio

= 
42/100 

  3/100 
= 14 

(5-year exposure)

Conclusion: Smoking causes cancer, 
        so IAPD definitely causes diabetes
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The lower the persistent IAPD 
the higher the risk of diabetes
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Diabetes Pathogenesis Model
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Summary
1. Human intestine harbors 100 trillion bacteria.
2. Fragments of dead bacterial cell-wall function as toxin (endotoxin); however, they 

usually pass with stool (do not enter blood circulation).
3. High fat diet, alcohol, cold drinks (high fructose), etc. allow toxins to enter blood.
4. Toxins in blood cause low-grade systemic inflammation affecting various organs.
5. Inflammation affecting insulin production causes type 1 diabetes.
6. Inflammation affecting insulin function causes type 2 diabetes.
7. Intestinal alkaline phosphatase (IAP) is produced by intestine  (enterocytes) and it 

destroys toxins (functions as body’s natural defense against toxins).
8. IAP deficiency (IAPD) increases toxin accumulation and toxins easily enter circulation 

causing low-grade systemic inflammation followed by diabetes (and probably ischemic 
heart disease (IHD) as inflammation also causes IHD).

9. Compared to people with no IAPD, people with IAPD have approx. 14 times higher 
chance of developing diabetes.

10. Remission of IAPD prevents diabetes.
11. Oral IAP supplementation would prevent diabetes.
12. People could be screened for IAPD  (stool IAP, STAP test) and treated for prevention of 

diabetes.
13. Eradication of worldwide pandemic of diabetes (probably also IHD) is possible.



The Vital Question

Are you going to develop diabetes 
in the near future?

The Answer

Do the STAP test – know it today!

Availability of STAP test: As soon as the Government wants!!

 (both lab-based and home-based STAP test kits are ready to be 
available to the public)
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