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Introduction

 


I have been writing medical articles for my
blog http://kennethkee.blogspot.com (A Simple Guide to Medical
Condition) for the benefit of my patients since 2007.

 


My purpose in writing these simple guides was
for the health education of my patients.

 


Health Education was also my dissertation for
my Ph.D (Healthcare Administration).

 


I then wrote an autobiolographical account of
his journey as a medical student to family doctor on his other blog
http://afamilydoctorstale.blogspot.com.

 


This autobiolographical account “A Family
Doctor’s Tale” was combined with my early “A Simple Guide to
Medical Conditions” into a new Wordpress Blog “A Family Doctor’s
Tale” on http://ken-med.com.

 


From which many free articles from the blog
was taken and put together into 600 eBooks.

 


Some people have complained that the simple
guides are too simple.

 


For their information they are made simple in
order to educate the patients.

 


The later books go into more details of
medical conditions.

 


The first chapter is always from my earlier
blogs which unfortunately tends to have typos and spelling
mistakes.

 


Since 2013, I have tried to improve my
spelling and writing.

 


As I tried to bring you the latest
information about a condition or illness by reading the latest
journals both online and offline, I find that I am learning more
and improving on my own medical knowledge in diagnosis and
treatment for my patients.

 


Just by writing all these simple guides I
find that I have learned a lot from your reviews (good or bad),
criticism and advice.

 


I am sorry for the repetitions in these
simple guides as the second chapters onwards have new information
as compared to my first chapter taken from my blog.

 


I also find repetition definitely help me and
maybe some readers to remember the facts in the books more
easily.

 


I apologize if these repetitions are
irritating to some readers.

 



Chapter 1

 


Hypophosphatemia

 


What is Hypophosphatemia?

 


Hypophosphatemia is a medical disorder with a
phosphate level of lower than 2.5 mg/dL (0.8 mmol/L).

 


The Phosphate is required for a wide range of
cellular processes in the body.

 


One of the major parts forming the skeleton
is phosphate that gives mineral strength to bone.

 


Phosphate is an essential part of the nucleic
acids that make up DNA and RNA.

 


Phosphate attached to ATP transport the
energy that is needed for all cellular functions.

 


Phosphate also provides a buffer in bone,
serum, and urine.

 


The main mechanisms for the control of their
activity are the addition and deletion of phosphate groups to
enzymes and proteins.

 


The phosphate homeostasis is a highly
controlled process that is required due to the wide breadth of
influence of this mineral.

 


What are the causes of Hypophosphatemia?

 


1. Too little vitamin D - Since phosphate is
so widely available in food, dietary low phosphate is normally seen
only in cases of near-total starvation.

 


2. Alcoholism – Alcohol can leach phosphate
from the bone and result in low phosphate

 


3. Starvation - Low phosphate occur in
starving or anorexic patients on re-feeding regimens that are high
in calories but too low in phosphate

 


4. Overactive parathyroid gland
(hyperparathyroidism) – causes the production of high calcium and
conversely low phosphate

 


5. Diabetics who are recovering from an
episode of diabetic ketoacidosis will have low phosphates

 


6. Patients with respiratory alkalosis will
have low phosphates

 


7. Antacids - Phosphate levels also drop from
the effects of medicines such as antacids and diuretics.

 


8. Certain medicines, such as foscarnet,
acetazolamide, pentamidine, imatinib, and sorafenib can also lower
phosphate levels

 


9. Fanconi syndrome: proximal kidney tubule
disorders can cause a low phosphate level

 


10. Hypophosphatemia produced by inherited
disorders of phosphate homeostasis (phosphate wasting disorders) is
linked to high urinary excretion or poor renal reabsorption of
phosphates in affected people.

 


Insufficient phosphate intake seldom results
in abnormally low serum phosphate levels (hypophosphatemia) because
renal reabsorption of phosphate increases to compensate for
decreased intake.

 


Severe hypophosphatemia can be dangerous to
life in rare occasions.

 


Medical disorders such as celiac disease and
Crohn's disease make it hard for people to absorb nutrients and
phosphate.

 


What are the symptoms of
Hypophosphatemia?

 


Symptoms of Hypophosphatemia are:

 


a. Loss of appetite,

b. Anxiety,

c. Bone pain,

d. Fragile bones,

e. Stiff joints,

f. Fatigue,

g. Irregular breathing,

h. Irritability,

i. Numbness,

j. Muscle weakness,

k. Weight change.

l. Confusion

 


Growth reduction and poor bone and tooth
production may occur in children.

 


Physical Examination

 


Physical findings specific for
hypophosphatemia are not present.

 


Short stature and proof of rickets with
bowing of the legs can be linked with chronic hypophosphatemia,
when it is caused by one of the genetically transmitted phosphate
wasting disorders.

 


Bone pain upon palpation is more frequently
linked with chronic hypophosphatemia in adults.

 


Physical findings, such as focal neurological
findings, disorientation, evidence of heart failure, seizures and
muscle pain is present in severe acute hypophosphatemia.

 


Laboratory Studies

 


Serum calcium, magnesium, and potassium

 


Blood studies of phosphate, calcium and
magnesium can detect low phosphate.

 


High calcium levels together with low
phosphate levels show the presence of primary hyperparathyroidism
while low calcium levels will indicate vitamin D deficiency or
malabsorption.

 


Poor nutrition is caused by low magnesium
levels.

 


Serum potassium derangements, such as
hypokalemia, may happen with certain hypophosphatemic conditions,
such as DKA and alcoholism.

 


Serum albumin

 


The changes in serum albumin levels involve
the total calcium concentration because the serum calcium is
attached to almost 50% of serum albumin.

 


In hypoalbuminemia, a reduction in albumin of
1 g/dL produces a fall in total calcium of 0.8 mg/dL.

 


Intact PTH and vitamin D levels

 


Elderly persons frequently have primary
hyperparathyroidism.

 


Geriatric or chronically ill persons also
have vitamin D deficiency.

 


The diagnosis of PTH and vitamin D disorders
are confirmed from the excellent tests available for assessment of
PTH and vitamin D levels.

 


Arterial blood
gas:

 


If respiratory alkalosis is believed to be a
cause of hypophosphatemia, an arterial blood gas study would be
needed.

 


Urinary phosphate determination

 


If the phosphate wasting is not resolved, a
24-hour urine collection for phosphate should be done.

 


Urinalysis

 


Phosphate wasting and later hypophosphatemia
can be due to proximal tubule disorders such as Fanconi
syndrome.

 


Full-blown Fanconi syndrome has:

 


a. Renal glycosuria,

b. Aminoaciduria,

c. Type II renal tubular acidosis,

d. Hypo-uricemia due to hyper-uricosuria,

e. Hypophosphatemia due to phosphate
wasting.

 


The urinalysis in Fanconi syndrome shows the
presence of amino acids (proteinuria) and glucose.

 


Uric acid levels are also decreased, often
less than 2 mg/dL.

 


Imaging Studies

 


Looser zones in plain bone radiographic films
are very indicative of osteomalacia.

 


The circular punched-out lesions in the long
bones and the erosions of the distal phalanges and clavicles are
very indicative of primary hyperparathyroidism.

 


Ultrasound images of the neck will be able to
detect a parathyroid adenoma.

 


A technetium Tc 99m sestamibi scan will also
detect ectopic parathyroid tissue.

 


A bone biopsy can confirm histologically and
chemically the presence of low phosphate in the body.

 


What is the treatment of
Hypophosphatemia?

 


Low phosphate is seldom seen in patients
because it is so readily present in the food supply.

 


Higher levels of phosphate are normally a
result of kidney disorder or by the consumption of too much
nutritional phosphate and not adequate dietary calcium.

 


The use of Phosphates is able to treat:

 


1. Hypophosphatemia, low levels of phosphate
in the body

 


2. Hypercalcaemia, high blood calcium
levels

 


3. Calcium based kidney stones

 


A doctor is essential to treat these
conditions.

 


1. Phosphates are also present in enemas as
laxatives.

 


2. Most people get sufficient phosphate in
their diets.

 


3. Some athletes take phosphate supplements
before competitions or heavy workouts to help decrease muscle pain
and fatigue even though it is not obvious how and if it enhances
performance.

 


Dietary Sources

 


Excellent sources of phosphate are protein
rich foods, such as meat, poultry, fish, eggs, dairy products,
nuts, and legumes.

 


Alternative phosphate sources are hard
potatoes, whole grains, dried fruit, garlic cloves, and carbonated
beverages.

 


Many food additives used in food processing
consists of phosphates and is present in cola soft drinks as
phosphoric acid.

 


Phosphate intakes were high above the EAR
(Estimated Average Reference) and RDA (Recommended Daily Amount), with average daily
intakes of 1,602 mg in men and 1,128 mg in women.

 


The total dietary phosphate consumed by the
average person in the US can be under estimated by more than
20%.

 


 Bioavailability

 


The storage form of phosphate called phytic
acid or phytate is the phosphate in plant seeds (beans, peas,
cereals, and nuts).

 


Only about half of the phosphate from phytate
is available to humans because we do not have the enzymes
(phytases) that release phosphate from phytate.

 


Yeasts have phytases, so whole grains made
into leavened breads have more bio available phosphate than whole
grains made into breakfast cereals or flat breads.

 


Protein sources of phosphate in grain-based
vegetarian diets may be chosen over meat-based diets because
decreasing dietary phosphate absorption may help individuals with
poor kidney function that are at danger of hyperphosphatemia (serum
phosphate above the normal range).

 


Phosphate-rich food

 


Salmon (chinook, cooked) - 3 oz – 315 mg

Yogurt (plain, nonfat) --- -- 8 oz -- 306

Milk (skimmed) ---------------- - 8 oz --
247

Halibut (Atlantic or Pacific, cooked)- 3 oz –
244 mg

Turkey (light meat, cooked) - - 3 oz –
217

Chicken (light meat, cooked) - -- 3 oz –
135-196 mg

Beef (chuck eye steak, cooked) - -- 3 oz –
179

Lentils (cooked) - ½ cup- 178

Almonds (23 nuts) - 1 oz 136

Cheese, mozzarella (part skim) - 1 oz 131

Peanuts - 1 oz 108

Egg (hard-boiled) - 1 large 86

Bread, whole-wheat - 1 slice 68

Bread, enriched white - 1 slice 25

 


Phosphate Treatment

 


Elemental phosphorus should be taken only
under the guidance of a qualified doctor.

 


These inorganic phosphates that are not toxic
at typical doses are used instead:

 


1. Dibasic potassium phosphate

2. Monobasic potassium phosphate

3. Dibasic sodium phosphate

4. Monobasic sodium phosphate

5. Triphasic sodium phosphate

6. Phosphatidyl choline

7. Phosphatidyl serine

 


Doctors advise a balance of calcium and
phosphate in the diet.

 


The normal Western diet provides about 2 - 4
times more phosphate than calcium.

 


10-20 times as much phosphate as calcium is
provided by the meat and poultry while carbonated beverages such as
colas have as much as 500 mg of phosphate in one serving.

 


The body always prefers to use the calcium
stored in bones when there is more phosphate than calcium.

 


This can produce osteoporosis (brittle bones)
and result in gum and teeth problems.

 


The danger of osteoporosis can be reduced by
balancing dietary calcium and phosphorus.

 


Possible Phosphate Interactions

 


Phosphates should never be used if you are at
present being treated with any of the following medications:

 


1.
Alcohol

 


The phosphate can be leached from bones by
alcohol which can also cause low phosphate levels in the body.
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