
Entry Level Clinical Nutrition – Part 4
Dr. Jeff Moss

© Jeff Moss, DDS
http://www.mossnutrition.com
http://www.fmtown.com 1

LowLow--grade chronic metabolic acidosis:grade chronic metabolic acidosis:

How an acid promoting diet and How an acid promoting diet and 
lifestyle contributes to poor lifestyle contributes to poor 

quality of life in chronic illnessquality of life in chronic illness

1

Jeffrey Moss, DDS, CNS, DACBNJeffrey Moss, DDS, CNS, DACBN
jeffmoss@mossnutrition.comjeffmoss@mossnutrition.com

413413--530530--0858 (cell)0858 (cell)

The Alkaline Diet Will Transform Your Health Forever…

www.thealkalinediet.org
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The thing is most of the people have been eating the wrong way. The ‘balanced’ diet that taught us 
about the food pyramids, balanced meal and healthy food, are the culprits in making us obese, disease, 
and ill. And this is because the balanced diet that contains all the meat, dairy, vegetables, grains and 
fruits is an acidic meal.
Being acidic means that our body’s pH level is less than optimal (optimal pH level is around 7.35-
7.45, slightly alkaline). When our blood level is acidic, our cells and immune system would not be 
able to rebuild its tissues efficiently. And when this acidic condition persists for a long time, it would 
lead to many diseases like stroke, high blood pressure, obesity, heart disease and many other common 
diseases.
To restore our health and body, we would need to focus on our diet to balance the pH level. And to do 
that, an alkaline diet can help you achieve a healthy pH level, rebuild your cells and your tissues, and 
eventually leading to a healthy body.

These Alkaline Supplements can 
Dramatically Improve your Health
Why would you need alkaline supplements? If your body pH is too acidic, and you're finding it difficult to eat 
all the right foods necessary to turn it around.
Or you want to balance your pH as quickly as possible so you can start feeling better 
sooner.

These products below were specifically designed to get your health back on track 
quickly and naturally

3

quickly and naturally. 
This particular brand, pHion, is by far my favorite. I've used their products for 
years and have always been impressed by their quality.
pHion is the category leader when it pertains to pH balancing of the body. Their products 
range from pH Testing Devices, Alkaline Water Supplements, Green Drinks to Pre-
Package Programs designed to create and maintain optimal health and wellness.
pHion products are backed by a "no questions asked" 30 day guarantee and supported 
by second to none educational content on how to best maximize results.
There are a lot of supplements listed here - so if you're not sure which ones to 
choose, check out pHion's alkalizing program kits.
These kits give maximum results at a substantial savings. 
Feel free to contact me with questions regarding any of these alkaline 
supplements
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Causes of low grade chronic metabolic Causes of low grade chronic metabolic 
acidosis in chronic illnessacidosis in chronic illness

• Dietary imbalance of acidifying and 
alkalinizing foods and electrolytes such as 
sodium, chloride, potassium, and 
magnesium

4

magnesium.

• Metabolic imbalances seen with 
chronic illness

• Resolving low grade chronic metabolic 
acidosis in chronically ill patients involves 
the following:

– Optimizing dietary intake of acidifying and 
alkalinizing foods

5

– Optimizing dietary intake of fluid and key 
electrolytes

–Optimizing key metabolic 
imbalances seen with chronic 
illness

Key metabolic imbalances seen with chronic Key metabolic imbalances seen with chronic 
illness that contribute to an acidotic stateillness that contribute to an acidotic state

• Loss of lean body mass (sarcopenia)

• Insulin resistance

• Increased innate immunity and decreased 
adaptive immunity (Inflamm-aging)

6

adaptive immunity (Inflamm aging)

• Suboptimal caloric intake and 
carbohydrate:protein ratio (Refeeding syndrome)

• Gastrointestinal dysfunction

• Deficiency of key nutrients such as vitamin D, 
zinc, selenium, and sleep
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Summer of work exposes medical students to system’s ills, The New 
York Times, September 9, 2009
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“…a tidal wave of chronic illness…”

Crimmins EM & Beltran-Sanchez H.  Mortality and 
morbidity trends: Is there compression of morbidity?
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morbidity trends: Is there compression of morbidity? 
The Journals of Gerontology: Series B, Vol. 66B, No. 
1, pp. 75-86, 2010

“Empirical findings do not support recent compression of morbidity when 
morbidity is defined as major disease and mobility functioning loss.”

Baracos VE.  Overview on 
metabolic adaptation to 
stress, pp. 1-13.

“An understanding of the 
nature of stress is 
fundamental to the rational 
design of nutrient mixtures to 
feed patients whose 
homeostasis has been altered 
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by one or more stressors.”  

“All stresses may be 
presumed to be associated 
with characteristic 
modifications in the 
metabolism of lipids, 
carbohydrates, amino acids, 
and micronutrients.”
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Bengmark S.  Acute and “chronic” phase 
reaction – a mother of disease, Clin Nutr,
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reaction a mother of disease, Clin Nutr, 
Vol. 23, pp. 1256-66, 2004

Lowenstein C & Matsushita K.  The acute phase response and 
atherosclerosis Drug Discovery Today: Disease Mechanisms Vol 1

11

atherosclerosis, Drug Discovery Today: Disease Mechanisms, Vol. 1, 
No. 1, pp. 17-24, 2004

Key metabolic imbalances seen Key metabolic imbalances seen 
with the acute phase responsewith the acute phase response

• Metabolic acidosis
• Loss of lean body mass (sarcopenia, GI mucosal 

atrophy)
• Insulin resistance
• Inflamm-aging (Increased innate immunity and

12

• Inflamm-aging (Increased innate immunity and 
decreased adaptive immunity)

• Suboptimal caloric intake and 
carbohydrate:protein ratio (Refeeding syndrome)

• Gastrointestinal dysfunction
• Deficiencies of key micronutrients such as zinc, 

selenium, and vitamin D
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Molnar JA.  Overview of nutrition and wound healing, in Molnar JA 
ed., Nutrition and Wound Healing, CRC Press, Boca Raton, 2007, 
pp. 1-14.

13

14

Su KP.  Biological mechanism of antidepressant effect of omega-3 
fatty acids: How does fish oil act as a ‘mind-body interface’?  
Neurosignals, Vol. 17, pp. 144-152, 2009

15
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Why does chronic illness lead Why does chronic illness lead 
to acidosis?to acidosis?

17

to acidosis?to acidosis?

Welbourne T & Nissim I. Acidosis and amino acid metabolism, 
in Cynober LA ed., Metabolic and Therapeutic Aspects of 
Amino Acids in Clinical Nutrition, Second Edition, CRC Press, 

18

, , ,
Boca Raton, 2004, pp. 375-388.
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• “Metabolic acidosis, diagnosed as a 
reduction in plasma bicarbonate 
concentration, results from enhanced 
nonvolatile acid production derived from 
the incomplete oxidation of glucose 
yielding lactic acid and fatty acids yielding 

19

ketone bodies, and the complete oxidation 
of sulfur-containing amino acids and 
phospholipids yielding sulfuric acid and 
phosphoric acid, respectively.”

• “Thus a potential metabolic acidosis will be 
present in virtually all catabolic states, e.g., 
injury, starvation, chronic illnesses such as 
AIDS, endocrine disorders such as diabetes 
mellitus, and anaerobic episodes such as 
exercise and ischemia.”

• “Metabolic acidosis, without an increase in 

20

,
nonvolatile acid production, is also ubiquitous in 
the aged population, apparently reflecting 
diminished renal acid secretion and a reduced 
bicarbonate threshold.”

Welbourne TC & Mu X.  Amino acid metabolism in acidosis, in Cynober LA 
ed., Amino Acid Metabolism and Therapy in Health and Nutritional 
Di Fi t Editi CRC P B R t 1995 299 308

21

Disease, First Edition, CRC Press, Boca Raton, 1995, pp. 299-308.
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• “…acid production increases following 
glucocorticoid doses mimicking the 
catabolic state, resulting in a metabolic 
acidosis…”

• “Importantly, the sources of this acidosis 
were accelerated keto and sulfuric acid 

22

production, not unlike what is observed in 
catabolic illnesses.”

The key to resolution of acidosis The key to resolution of acidosis 
in many if not most chronically ill in many if not most chronically ill 

patients is optimizing dietary patients is optimizing dietary 
acid/alkaline balance, optimizing acid/alkaline balance, optimizing 

23

intake of fluid and key intake of fluid and key 
electrolytes electrolytes 

Plus…Plus…

24
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Key metabolic imbalances seen with chronic Key metabolic imbalances seen with chronic 
illness that contribute to an acidotic stateillness that contribute to an acidotic state

• Loss of lean body mass (sarcopenia)

• Insulin resistance

• Increased innate immunity and decreased 
adaptive immunity (Inflamm-aging)

25

adaptive immunity (Inflamm aging)

• Suboptimal caloric intake and 
carbohydrate:protein ratio (Refeeding syndrome)

• Gastrointestinal dysfunction

• Deficiency of key nutrients such as vitamin D, 
zinc, selenium, and sleep

How, specfically, does lowHow, specfically, does low--
grade chronic metabolic grade chronic metabolic 
acidosis and other key acidosis and other key 

26

yy
metabolic imbalances create metabolic imbalances create 

catabolic physiology?catabolic physiology?

Mitch WE.  Mechanisms accelerating muscle atrophy in catabolic 
diseases, Transactions of the American Clinical and Climatological 
Assoc, Vol. 111, pp. 258-270, 2000

27
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“Signals that could activate muscle 
protein degradation by this 

system…include metabolic acidosis, 
impaired response to insulin and 

30

p p
high circulating levels of cytokines.  

The activation mechanism also 
involves glucocorticoids.”
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Rajan V & Mitch WE. Ubiquitin, proteasomes, and proteolytic 

31

mechanisms activated by kidney disease, Biochimica et Biophysica 
Acta, Vol. 1782, pp. 795-799, 2008

32

Bailey JL.  Metabolic acidosis: An unrecognized cause of morbidity in 
the patient with chronic kidney disease, Kidney International, Vol. 68, 
S l 96 S15 S23 2005

33

Suppl 96, pp. S15-S23, 2005

“In muscle, branched-chain amino acid oxidation is increased and the 
ubiquitin-proteasome pathway is activated: muscle wasting results.  Even a 
modest degree of metabolic acidosis can be harmful and can initiate a series 
of maladaptive responses that are not easily reversed, although there is 
evidence that alkali therapy can be beneficial in reversing these responses.”
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Pickering WP et al.  Nutrition in CAPD: Serum bicarbonate and the 
ubiquitin-proteasome system in muscle, Kidney International, Vol. 61, 
pp. 1286-1292, 2002

34

“…our results indicate that increasing the serum bicarbonate level in CAPD 
patients leads to a down-regulation of proteolysis via the ubiquitin-proteasome 
pathway in muscle.  There is also an increase in plasma BCAA consistent with 
a decrease in their degradation.”

35

How diets high in acidHow diets high in acid--
forming foods and low in key forming foods and low in key 

electrolytes such as electrolytes such as 
potassium and magnesiumpotassium and magnesium

36

potassium and magnesium potassium and magnesium 
contribute to lowcontribute to low--grade grade 

chronic metabolic acidosischronic metabolic acidosis
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Maurer M et al.  Neutralization of western diet inhibits bone resorption 
independently of K intake and reduces cortisol secretion in humans, 
Am J Physiol Renal Physiol, Vol. 284, pp. F32-F40, 2003.

37

• “Although still within the broad range of 
normal values, plasma bicarbonate 
concentration decreases progressively 
when endogenous acid production is 
increased by menu changes among 
normal foodstuffs in normal subjects.”

• “ a very mild Western diet induced CMA

38

• …a very mild Western diet-induced CMA 
(a degree of acidosis that would not be 
recognized by applying diagnostic acid-
base criteria found in textbooks) results in 
a state of increased cortisol secretion and 
plasma concentration…”

Rylander R et al, Acid-base status affects renal 
magnesium losses in healthy, elderly 
Americans, J Nutr, Vol. 136, pp. 2374-2377,

39

Americans, J Nutr, Vol. 136, pp. 2374 2377, 
2006
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• “The consumption of animal protein, 
grain, and high amounts of milk 
increases the acidity of the body, 
whereas foods rich in minerals such as 
green vegetables and fruit increase the 
alkalinity.”

40

• “Generally, the western diet induces a 
chronic, low-grade metabolic acidosis.”

• “Acidosis influences the homeostasis of 
calcium, partly due to the influence on 
renal mechanisms.”

• “A number of diet intervention studies have 
reported a relation between  an increase in 
the body’s  acid load and an increase in renal 
calcium losses.”

• “This mechanism may also influence the 
homeostasis of magnesium.”

41

• “There are several studies indicating a 
number of similarities between renal handling 
of magnesium and calcium suggesting that 
acid-base also has an effect on magnesium, 
similar to that of calcium.”

• “Regarding acid-base regulation, the 
elderly have a decreased renal function 
that affects the capacity of the kidneys 
t t id l di t l bl d

42

to excrete acid, leading to a lower blood 
pH and a reduced plasma bicarbonate 
concentration.”
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• “The results demonstrated a close 
relation between net acid excretion as 
an indicator of net endogenous acid 
production and the excretion of both 
magnesium and calcium.”

43

• “It is known, however, that the amount 
of urinary calcium is not related to 
dietary calcium.  Furthermore, 
magnesuria is only weakly associated 
with dietary magnesium.”

Potassium and acid/alkaline Potassium and acid/alkaline 
balancebalance

44

balancebalance

Demigne C et al.  Protective effects of high dietary potassium: 
Nutritional and metabolic aspects, J Nutr, Vol. 134, pp. 2903-2906, 
2004.

45

“…fruits and vegetables contain K/organic anion salts (malate, citrate), which 
exert alkalinizing effects, through KHCO(3)(-) generation, which serves to 
neutralize fixed acidity in the urine.  Low-grade metabolic acidosis, when not 
properly controlled, may exacerbate various catabolic processes (bone Ca++

mobilization, proteolysis), especially in the elderly.”
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• “Potassium and organic anions, through 
KHCO-

3 generation…are very effective 
in neutralizing mineral acidity and 
favoring neutral or slightly alkaline urine 
pH ”

46

pH.

• “…K+ plays a crucial role in neutralizing 
excess sulfate ions (affluent sulfur 
amino acid provision, dietary sulfate)…”

Dawson-Hughes B et al.  Alkaline diets favor lean tissue mass in 
older adults, Am J Clin Nutr, Vol. 87, pp. 662-5, 2008

47

• “Muscle mass gradually declines after age 50 y, and 
muscle loss leads to muscle weakness; greater risk 
of falls, fractures, and disability; and loss of 
independence.”

• “The cause of age-related muscle loss is 
multifactorial, but there is plausible evidence that the 
composition of diets with respect to acid-base 
balance is a contributing factor.”

• “Protein and cereal grains are metabolized to acidic 
residues mainly sulfuric acid and fruit and

48

residues, mainly sulfuric acid, and fruit and 
vegetables are metabolized to alkaline residues, 
mainly potassium bicarbonate.”

• “In general, American diets are acidogenic, 
generating 75-100 mEq acid/d.  With the decline in 
renal function that occurs with aging, older persons 
are not able to excrete the excess hydrogen ions, 
and they develop mild but slowly increasing 
metabolic acidosis.”
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• “…much of the loss of lean tissue mass 
that occurs with aging can likely be 
prevented by increasing the intake of

49

prevented by increasing the intake of 
alkaline potassium salts to the 
recommended level.”

Frassetto LA et al.  Estimation of net endogenous noncarbonic acid 
production in humans from diet potassium and protein contents, Am J Clin 
Nutr, Vol. 68, pp. 576-83, 1998.

50

, , pp ,

• “Potassium bicarbonate is a natural base that the 
body generates from the metabolism of organic acid 
salts of potassium (eg, potassium citrate), whose 
density (ie, mmol K/kJ food item) is greatest from 
fruits and vegetables.”

• “Long-term supplementation of the diet with 
potassium bicarbonate has numerous anabolic 
effects.”

• “In postmenopausal women for example, calcium 
and phosphorus balances improve bone resorption

51

and phosphorus balances improve, bone resorption 
markers decrease, bone formation markers increase, 
nitrogen balance improves, and serum growth 
hormone concentrations increase.”

• “These findings suggest that the adverse effects of 
chronic, low-grade, diet-dependent acidosis are not 
inconsequential and may contribute to such age-
related disturbances as bone mass decline, 
osteoporosis and muscle wasting.”
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The impact of magnesium The impact of magnesium 
deficiency on the creation of deficiency on the creation of 

52

yy
lowlow--grade metabolic acidosisgrade metabolic acidosis

Solomon R.  The relationship between disorders of K+ and Mg+

homeostasis, Seminars in Nephrology, Vol. 7, No. 3, pp. 253-262, 
September 1987

53

• “…primary disturbances in magnesium balance, 
particularly magnesium depletion, produce 
secondary potassium depletion.”

• “This appears to result from an inability of the 
cell to maintain the normally high intracellular 
concentration of potassium, perhaps as a result 
f i i b bilit t

54

of an increase in membrane permeability to 
potassium and/or inhibition of Na+-K-ATPase.”

• “As a result, the cells lose potassium, which is 
excreted in the urine.”

• “Repletion of cell potassium requires correction 
of the magnesium deficit.”
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The impact of lowThe impact of low--grade grade 
chronic metabolic acidosis on chronic metabolic acidosis on 

55

magnesium statusmagnesium status

Acidosis and magnesiumAcidosis and magnesium

“Chronic acidosis…leads to urinary 
magnesium wasting, which, as with acute 
acidosis, may be partially corrected by the 
administration of bicarbonate ”

Quamme GA & De Rouffignac C.  Renal magnesium handling, in 
Selden DW & Giebisch G eds., The Kidney: Physiology & 

Pathophysiology, Volume II, Third Edition, Lippincott Williams & 
Wilkins, Philadelphia, 2000, pp. 1711-1729.

56

administration of bicarbonate.

Acidosis and magnesiumAcidosis and magnesium

“Metabolic acidosis diminishes magnesium 
absorption…”

Quamme GA & De Rouffignac C.  Renal magnesium handling, in 
Selden DW & Giebisch G eds., The Kidney: Physiology & 

Pathophysiology, Volume II, Third Edition, Lippincott Williams & 
Wilkins, Philadelphia, 2000, pp. 1711-1729.

57
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Acidosis and magnesiumAcidosis and magnesium

“…potassium depletion, phosphate 
deficiency, and metabolic acidosis may be 
additive.”

Quamme GA & De Rouffignac C.  Renal magnesium handling, in 
Selden DW & Giebisch G eds., The Kidney: Physiology & 

Pathophysiology, Volume II, Third Edition, Lippincott Williams & 
Wilkins, Philadelphia, 2000, pp. 1711-1729.

58

Diagnostic considerationsDiagnostic considerations

59

Whiting SJ & Muirhead JAB.  
Measurement of net acid 
secretion by use of paper 
strips, Nutrition, Vol. 21, No. 
9, pp. 961-3, September 2005

“The pH paper strip readings 
of the first voided morning 
urine correlated with the net 

id ti (NAE)

60

acid secretion (NAE) 
measured in the overnight 
urine collection.”

“The pH paper strip readings 
of the first voided morning 
urine did not correlate with 
the NAE measured in the 24-
h urine colleciton.”
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Lemann Jr J et al.  Bone buffering of acid base in 
humans, Am J Physiol Renal Physiol, Vol. 285, pp. 
F811-F832, 2003

61

62

63
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How do you know if your patient is How do you know if your patient is 
acidotic? Routine laboratory and acidotic? Routine laboratory and 

home/office analyses…home/office analyses…
• First morning salivary and urine pH 

• Ideal  6.4 – 7.0

• Fasting glucose 
• Ideal  <90

• Low normal serum potassium high normal

64

• Low normal serum potassium, high normal 
serum sodium 

• Low or low normal serum CO2 (18-22) 
• High normal BUN (24-26) with normal creatinine 

How do you know if your patient is How do you know if your patient is 
acidotic? Routine laboratory and acidotic? Routine laboratory and 

home/office analyses…home/office analyses…
• Calcium to phosphorus ratio

Ideal 10:4

Catabolic physiology 3:1 (Ca 9.3–9.5, P 2.8-2.9)

• High normal globulin (3.6-3.8) (Possible food 
ll i )

65

allergies) 

• Total cholesterol (220 –280) 

• High LDL, low HDL 

• High triglycerides 

How do you know if your patient is How do you know if your patient is 
acidotic? Routine laboratory and acidotic? Routine laboratory and 

home/office analyses…home/office analyses…
• Cholesterol to triglyceride ratio 

Ideal 2:1

• High liver enzymes (ALT, AST, GGT) 
• High WBC, high polys, high lymphs 

66

• High CRP
• High or low TSH 

Ideal 2.0

• High normal or low normal T3 and/or T4 

• High blood pressure 
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How do you know if your patient is How do you know if your patient is 
acidotic? Routine laboratory and acidotic? Routine laboratory and 

home/office analyses…home/office analyses…
• High percent body fat 

(Visceral adiposity)

NonNon athlete male ideal 12%athlete male ideal 12% 18%18%

67

NonNon--athlete male ideal      12% athlete male ideal      12% -- 18%18%

NonNon--athlete female ideal   22% athlete female ideal   22% -- 28%28%

How do you know if your patient is How do you know if your patient is 
acidotic? Nonacidotic? Non--routine laboratory routine laboratory 

analysis…analysis…

• High fasting insulin 

• High or low salivary cortisol 

• Elevated urinary catecholamine metabolites 

68

y

• Low bone density 

• High urinary sulfate (organic acid testing)

How do you know if your patient is How do you know if your patient is 
acidotic? Functional laboratory acidotic? Functional laboratory 

analysis…analysis…
• Dysbiosis 
• Leaky gut 
• Chemical toxicity - Abnormal phase I & II detox 

pathways 
• High heavy metal levels (Hair urine serum)

69

• High heavy metal levels (Hair, urine, serum) 
• Genomic variations (Folate metabolism, low 

glutathione-S-transferase, etc.)
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How do you know if your patient is How do you know if your patient is 
acidotic? Signs and symptoms…acidotic? Signs and symptoms…

• Fatigue 
• Cravings 
• Depression and/or anxiety 
• Poor diet – high in acid-based, refined foods 
• Lack of sleep or poor quality of sleep

70

• Lack of sleep or poor quality of sleep 
• Too little or too much exercise 
• Signs and symptoms of poor digestion and absorption 
• Pain, trauma, infection 

Treatment considerationsTreatment considerations

71

Sabbob H et al.  Effect of 
potassium salts in rats 

72

p
adapted to an acidogenic high-
sulfur amino acid diet, Br J 
Nutr, Vol. 94, pp. 192-197, 
2005
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• “Western diets are generally excessive in 
protein and NaCl and also frequently deficient 
in fruit and vegetables.”

• Protein sulfur amino acid catabolism results 
in SO4 production, which essentially 
eliminated through renal excretion.”

• Homeostatic systems may act to buffer 

73

excess dietary acid load, namely Ca 
mobilization from bone or glutamine 
catabolism in kidneys, which yields HCO3

-

transferred to plasma together with NH4
+ ions 

released in urine.”

• “However, long-term periods of low-
grade metabolic acidosis will lead to 
significant bone Ca wasting in rats 

74

and man, as well as to shift to 
muscle protein metabolism towards 
proteolysis.”

• “The present results suggest that increasing 
dietary K is not effective against acidosis in 
the form of the Cl salt, as previously 
reported.”

• “In fact, acidosis may even be more 
pronounced with KCl in the diet, as reflected 
by the very high rate of Mg, Ca or H+

75

excretion.”

• “This point is noteworthy since KCl is 
frequently proposed as a substitute of NaCl in 
dietetic interventions aiming at lowering blood 
pressure and the risk of stroke.”
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• “In contrast to KCl, KHCO3 or 
potassium malate were effective in 
alkalinising urine and counteracting 
various adverse effects of low grade 

id i h i C d

76

acidosis such as excessive Ca and 
Mg elimination…”

Dawson-Hughes B et al.  Treatment with potassium bicarbonate lowers 
calcium excretion and bone resorption in older men and women, J Clin 
Endocrinol Metab Vol 94 No 1 pp 96-102 January 2009

77

Endocrinol Metab, Vol. 94, No. 1, pp. 96-102, January 2009

• “Fruits and vegetables are metabolized 
to bicarbonate and are thus alkali-
producing, whereas protein and cereal 
grains are metabolized to acid and thus 
are acid-producing or acidogenic.”

• “On average, American diets tend to be 
acidogenic, producing an excess of

78

acidogenic, producing an excess of 
about 75 mEq of acid per day.”

• “With aging there is a decline in renal 
function, a decreased capacity to 
excrete hydrogen ions, and a gradually 
increasing metabolic acidosis.”
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Key finding from the studyKey finding from the study

• “Bicarbonate, but not potassium, had a 
favorable effect on bone resorption and 
calcium excretion.”

• “Treatment with potassium did enhance

79

• Treatment with potassium did enhance 
sodium excretion, as has been 
documented widely.”

Cook NR et al. Joint effects of sodium and potassium intake on 
subsequent cardiovascular disease, Arch Int Med, Vol. 169, No. 1, pp. 
32-40, January 12, 2009

80

“A higher sodium to potassium excretion ratio is associated with 
increased risk of subsequent CVD, with an effect stronger than that of 
sodium or potassium alone.”

81

“…the sodium to potassium excretion ratio displayed the strongest statistically 
significant association, with a 24% increase in risk per unit of the ratio that was 
similar for CHD and stroke and was consistent across subgroups.”
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Macdonald JE & Struthers AD.  What is the optimal 
serum potassium level in cardiovascular patients? J 
Amer Coll Cardiol, Vol. 43, No. 2, pp. 155-61, 
January 2004

82

January 2004

“Humans evolved ingesting a potassium-rich, sodium-
poor diet, and mechanisms developed to retain 
sodium and excrete potassium.  The sodium-rich diet 
of modern humans produces sodium overload and 
potassium depletion.”

83

Schauss AG.  Suggested optimum nutrient 
intake of vitamins, minerals, and trace 

84

elements, in Pizzorno Jr JE & Murray MT.  
Textbook of Natural Medicine, Third Edition, 
Churchill Livingstone Elsevier, St. Louis, 2006, 
pp. 1275-1320.
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85

Dietary considerationsDietary considerations

86

• pH balanced diet

• Optimal caloric intake

• Optimal protein intake (1.2 – 1.8 g/kg/day)

• Hypoallergic

• Optimal carbohydrate:protein ratio 

87

• Quality foods and liquids

• Eating behaviors (How fast; when, etc.)

• Medications (Hypertensive drugs, etc.)
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Product recommendationsProduct recommendations

88

89

90
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• Rule out significant renal dysfunction.  The 
easiest way to accomplish this is to examine a 
recent blood chemistry for creatinine 
elevations.  History can also be helpful in this 
regard.  In addition, note serum potassium 
levels on the patient’s blood chemistry to see if 
levels are approaching 5.5 mEq/L, which is 
usually considered to be the lower limit for 
hyperkalemia Finally determine if the patient

91

hyperkalemia.  Finally, determine if the patient 
is using any medications such as diuretics that 
may affect electrolyte metabolism.  If any of 
these is determined to exist, this protocol 
should not be administered or only be 
administered with the consent of the patient’s 
primary care physician, cardiologist, and/or 
urologist.

• Have the patient start Epsom salt baths 
using one cup of Epsom salts in a full 
bath.  Ideally, these baths should be 
done once per day for approximately 15 
minutes.  For elderly patients or others 
who have difficulty getting in and out of a 
bathtub foot soaks are an adequate

92

bathtub, foot soaks are an adequate 
substitute.  Finally, for those patients 
who are reluctant to perform either of 
these two procedures, use of the 
Designs for Health product Magna-Derm
is recommended. 

• Determine, as best as possible, based 
on the patient’s three day dietary history, 
the degree of nutritional deficiency:

93

the degree of nutritional deficiency:
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• Significant: Start with 1 K Alkaline and 1 
Magnesium Glycinate (Vital Nutrients) before 
bedtime.  Then have the patient check the urinary pH 
the next morning.  If it is still below 6.4, have the 
patient take two of each of the above that night.  
Continue increasing the dose by one of each product 
on subsequent nights until the first morning urine pH is 
between 6.4 and 7.0.  If the first morning urinary pH is 
too high (above 7.4) the next morning, simply 

94

g ( ) g, p y
decrease the dose of each product by one that night.  
Once the optimal dose has been determined, continue 
for at least 1-2 weeks.  During this time continue to 
monitor first morning urinary pH on a daily basis as 
well as other signs, symptoms, and chief complaints.  
Also, institute at your discretion, other nutritional and 
lifestyle modifications as needed.

• Minor: Use the same protocol as stated 

95

above except use K Alkaline + Mg 
instead of the two products mentioned. 

• What if the patient reports diarrhea or 
loose stools with magnesium 
ingestion? – For patients in both the 
“Significant” and “Minor” categories, 
use K Alkaline only.

• What if the patient has digestive 

96

p g
dysfunction to the extent that any 
supplements cause GI distress? – Start 
with GI support as needed depending on 
the nature of the dysfunction.  Then initiate 
the above mentioned protocol. 
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Parting thought:Parting thought:

LowLow--grade metabolic acidosis grade metabolic acidosis 
is a metabolic disorder notis a metabolic disorder not

97

is a metabolic disorder, not is a metabolic disorder, not 
just an issue of alkaline diets just an issue of alkaline diets 

and alkaline supplementsand alkaline supplements

Serebruany VL Hypokalemia cardiac failure and

98

Serebruany VL.  Hypokalemia, cardiac failure, and 
reporting NXY-059 safety for acute stroke, J 
Cardiovasc Pharmacol Ther, Vol. 11, No. 4, pp. 
229-231, December 2006.

• “The problem that free-radical scavengers 
might cause hypokalemia and QT-interval 
prolongation is not new, and such adverse 
association is known for probucol, gossypol, 
and flavonoids.”

• “With regard to the mechanism of such 

99

association, most investigators agree that 
potent trapping of free radicals leads to the 
11 beta-hydroxysteroid dehydrogenase 
blockade in the kidneys, diminishing renal 
hydrocortisone oxidation and increasing K+ 

ion urine excretion.”
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• “Importantly, potassium deficiency 
represents the major avoidable 
cause of the array of serious cardiac 
adverse reactions: QT prolongation, 
Torsades de pointes and other life-
threatening arrhythmias and higher

100

threatening arrhythmias, and higher 
risks for perioperative 
cardiopulmonary resuscitation and 
cardiac death are among just a few of 
the complications to be named.”

Thank you!!
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