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Introduction
The data for the 2000 US Census Bureau are beginning to come out. The population has increased to more than 280 million persons with a corresponding increase in the number of seniors. This, literally speaking, is the growth of humanity and it is an appropriate backdrop for the introduction of an illness that will affect at least half of all women and one third of all men.( 1)  The illness at hand is osteoporosis, a common disease characterized by loss of bone mass. I stress the point that at least one in two women and one in three men will be affected because these many women and men will develop fractures of bones because of osteoporosis (1) but not all persons who have osteoporosis develop fractures. While some of the consequences of bone fractures are clearly evident: pain, lack of function, etc, others are indeed more serious. These complicating features of fractures in the adult deal with declining function, chronic infections of the urinary tract and respiratory system, mental illness including dementia, and an increased mortality. (1) Hence it is no surprise that there is concern about not just the one women - out of the two - or the one man - out of the three - that will have fractures associated with osteopenia or osteoporosis. No, first of all we may not be able to decipher who is the one woman of the two or the one man of the three who will develop an osteoporotic fracture! Therefore, all men and women need to be concerned about this dreadful process that diminishes bone mass and places patients at high risk of serious consequences.

The magnitude of the problem is not only evident in terms of human disease and suffering. It is estimated that the cost of treating fractures associated with osteoporosis is of the order of 14 million dollars per year in the USA. (2) The magnitude of the public health problem in terms of osteoporosis could not be overstated given these numbers! While osteoporosis is said to be asymptomatic, paradoxically, others have found it symptomatic. These are somewhat recent observations coming out of our experience after the introduction into clinical practice of highly effective drugs to treat osteoporosis such as calcitonin and the biphosphonates. The judicious and careful use of these new drugs has, over the past ten years, shed light on the clinical scenario of osteoporosis. Experience has shown that certain musculoskelal aches and pains in particular those pertaining to the axial skeleton (the spine) and the long bones with their joints may be abated or appreciably decreased with proper management of osteoporosis. It is not known if these clinical findings suggest that indeed there are "microfractures" in the bony trabeculla of lamellar bones. If this were the case, one would expect osteoporosis not to be asymptomatic but indeed very painful. Although all of these details at the cellular level may not be entirely clear at this time, suffice it to say that while further clinical data are needed, attention must be directed to preventing first and treating effectively later the most common metabolic bone disease in America: osteoporosis.

Osteoporosis was not a major public health problem when women (and men) lived to the age of 50 years or less (roughly the age of the female menopause) in the early XX century. At present, however, the life expectancy in the USA is of the order of 70 to 80 years of age. Therefore, a woman can expect to outlive her menopause by 20 to 30 years. (3,4,5,6) Although the main focus of the support and prevention of osteoporosis has centered around calcium nutrition and estrogen supplementation, it is known that other nutrients must be considered in such efforts. The clinical approach to osteoporosis must take into account other disorders of bone metabolism and structure such as osteomalacia. Furthermore, the therapy for osteoporosis and its prevention are best approached from a perspective of a multifactorial pyramid where fundamental issues such as activity may be placed in the base of the pyramid and other issues such as vitamin D higher up. Judicious use of currently available drugs to combat osteoporosis requires a thorough knowledge of the biology, biochemistry and pathology of bone.

In this monograph, we have organized a review of normal bone metabolism and structure, a clarification of the various definitions of conditions related to osteoporosis, issues dealing with the pathology and clinical presentation of osteoporosis, and a sample write up to get community support in the screening and early detection of osteoporosis. A schematic review of the drugs available to deal with these disorders is offered. Furthermore, the nutritional factors that are important in the management of osteoporosis are summarized.

An Overview of Bone Structure and Metabolism: Issues on living physics and chemistry (7,8)
Bone is a structurally important and metabolically active tissue formed by three main cell types: osteoblasts, osteocytes, and osteoclasts (the bone marrow is conceptually and pathologically not considered here). These cells are dispersed in a complex organic lattice known as osteoid matrix. Osteoblasts are associated with alkaline phosphatase activity and bone formation. Osteoclasts, in contrast, are associated with bone resorption or breakdown. Osteocytes appear to be stable but in fact are maintaining the osteoid matrix chemically. Each of them literally occupies a three dimensional lacunae in the osteoid matrix. Calcium and phosphate ions occur in solution in bone is a socalled "metastable equilibrium":, that is in a solution that is of adequate concentration for its ions to undergo crystallization but it requires a nidus or specific stimulus or surface for such crystallization. Without such stimulus for crystallization the ossification and calcification of bone does not occur. The osteoid matrix serves in the human skeleton as a nidus or stimulus for calcium crystallization. The matrix contains 90% of the collagen (type I) present in bone. Ionic interactions that seem important, from the biochemical point of view, and deserve the attention of physicians in clinical practice at all levels are: the presence of Na, Mg, and F (fluoride) ions in the osteoid matrix. These ions and nutrients are required for and associated with the crystallization of calcium phosphate in bone. Most calcium is crystallized in the form of hydroxyappatite crystals.

The structure of normal bone (7) may be considered in terms of the mechanically inefficient woven bone and the lamellar bone. The latter is associated with an increased ability to tolerate physical stress in great manner due to its layering (lamellar) format. Some have compared this type of bone to that of plywood. Lamellar bone may be further subdivided into compact (cortical) bone and cancellous or spongy (trabecullar) bone. The latter may be appreciated both anatomically and radiographically. The head of the femur, for example, has definite trabecullations that are apparent in special anatomical preparations and also may be appreciated from plain radiographs available to the clinician. The same applies to the os calcaneus., a spongy bone used frequently in clinical practice for the evaluation of osteoporosis.

The osteoid matrix accounts for 22% of the weight of bone but 40% of its volume. 90% of it is made up of a collagen that is similar to the type I collagen of skin and tendons which in bone seems to be slightly modified to accommodate the minerals of bone. The latter include 99% of the calcium in the body. Other minerals and organic compounds present (in percent in bone versus body as a whole) in bone are: 88% of phosphate, 80% of sodium, 70% of citrate, and 50% of magnesium.  It seems imperative to be concerned about these nutrients and the balances (intake and output) of the ions in the whole organism when considering the medical issues of osteoporosis.

The foremost control of calcium metabolism is exerted by the vitamin-hormone of bone, vitamin D (3,4,5,6). It is also known as is calciol or calciferol. Chemically, it is a sterol compound synthesized in the human body through the action of ultraviolet light on metabolites of cholesterol. The adult daily requirement of vitamin D is of the order of 0.01 mg per day. This may be consumed from sources in the diet such as milk, egg yolk, and cod liver. Obviously, the vitamin D requirement may be met through in vivo synthesis from cholesterol. Foods that are naturally rich in vitamin D are not popularly consumed in the Western diet. The all too common and appropriate concern about the exposure to sun light, the usual source of UV light required for the in vivo synthesis of vitamin D, is increasing in terms of the growing prevalence of skin cancers observed in clinical practice.

The bony protein matrix is in turn made up in great part out of collagen. The process through which the initial pro-collagen fibrils become the formidable structures responsible for the high tensile strength of bone with its remarkable physical properties is a complex physico-chemical process. It involves a number of chemical changes including: sulfhydril group oxidation, hydrolysis, oxidation of alcoholic groups in lysine, and condensation reactions between adjacent chains leading to crosslinking of the fibrils. Specific nutrients that deserve attention in this context because of their involvement in these vital biochemical processes are: iron, vitamin C, various antioxidants effective in an aqueous medium. This simple review of these processes may therefore serve to list important nutrients that must be considered, aside from calcium, in the prevention and treatment of osteoporosis. Some of these issues have been discussed in clinical circles ( 5, 6,7,9).

Finally, we must appreciate that bone is not only a metabolically active, mineral and organically rich tissue, it is also a tissue that serves as a structural element in vertebrates. Considering the role of bone in the human architecture, it is important to review some general laws regarding physical stress before leaving this preliminary section on bone. The first, let us consider Hooke's Law. It basically states that the stress applied to stretch or compress a body such as a bone is proportional to the strain, or change in length produced by such stress. This stress-strain relationship persits until the limit of elasticity is reached. At that point the material in question fractures. In order to appreciate this in a quantitative manner and make comparisons between different materials or the same material in different settings, it is useful to state this law in the form of a mathematical relationship. This, in formula, becomes:

stress a (is proportional to) strain

Now, if we only deal with the interval throughout which the stress level is zero through and prior to the elastic threshold, the point where the material fails to be elastic, then we can write that

Stress = K (strain)

This constant, K, is called the "module of elasticity " The higher the magnitude of this constant, the greater the ability of the bone or the structure in question to tolerate a stress without breaking. The lower the modulus of elasticity, the greater the elasticity of the particular material. That is, the ability to return to its original shape after sustaining a stress without breaking. Note that in the following table we can compare bone to various solids and their modules of elasticity. A perfectly elastic material in the particular range of stress considered ( between zero stress to just prior to the elastic threshold) would have a "modulus of elasticity" of 1.0

Table 1.- Strength of bone compared to other materials. (2, 13.11)
	
	T.R
	OS.
	M.E.

	Human cortical bone 
	7-10
	14-21
	1.6

	Cast iron  
	7-21
	42-100
	20.0

	Mild steel 
	42-63
	45
	30.0

	Mahogany
	8
	4
	1.3

	Granite
	10-20
	9-26
	--


T.E.   is   "Ultimate   tensile  Stress"   in  kg/mm  sq.

C.S.   is   "   Ultimate  Compressive   strength"  in  kg/mm  sq.

M.E.   is  the   "modulus  of elasticity."

The second law of physics that we must review is Wolff’s Law. The latter states that:
 "every change in the form and the function of a bone, is followed by a change in its internal architecture and secondary alterations in it external conformation."
Essentially, Wolff’s law proposes that the function of bone is intimately related to its structure. The latter is obviously related to its chemical composition. Hence, the need to study and treat bone and bone disorders appreciating the totality of their magnitude. Although the changes suggested by Wolff’s law are noticeably radical in infancy, adolescence, and young adulthood - in my experience even to age of 30 years -, it is imperative to appreciate the decline in function associated with osteoporosis and its complications.


Types of Osteoporosis (8,9,10)
Osteoporosis can affect the entire skeleton but certain parts of the skeleton may be more prone to it. It should not be assumed that because a particular part of the skeleton -such as the wrist- is easily accessible with some technical instrument to assess bone density, that this particular part of the body is an appropriate or adequate sampling area where total body bone density can or should be measured. Before going into more practical issues such as where to check bone density, let us turn to the cellular scenario first. Increased osteoclast activity affects mostly the cancellous bone or portions of bones that have an increased surface area. This is true for example in the vertebral bodies. The osteoporotic trabeculae are thin and may lose their interconnections leading to a faulty architecture with progressive "mircrofractures" in their lattice. In senile, or age related osteoporosis, the cortex of long bones is also thinned.

Generalized osteoporosis can be divided into two main types:

1. Primary Osteoporosis

2. Secondary osteoporosis

Although most textbooks claim that primary osteoporosis is the most common type found, the prevalence of such data obviously depends on the patient population studied. It is not difficult to understand that a clinic where diabetes mellitus is a very common disorder, may find that secondary osteoporosis is very common. Diabetes is a known cause of secondary osteoporosis.

Primary osteoporosis is usually subdivided into premenopausal and senile. This may be questioned since recent studies on the hormonal milieu of the so called senile osteoporosis point at estrogen deficiency as a likely etiology. On the other hand, it has been noted that osteoblasts from aging individuals do have a decreased or deficient ability to reproduce.

The influence of hormones, particularly estrogen, on bone metabolism and structure are well known and can be easily illustrated. Once the maximal skeletal mass has been attained, the turnover of bone is of the order of 0.7% per year. Bone turnover is not 100% perfect. The very small deficit in turnover may be used to explain the loss of bone due to aging. How come? It is suggested that the remodeling of bone through the complex interactive action of osteoblasts and osteoclasts is not entirely perfect. Thusly, a deficit, all be it small, is observed in structure with each cycle. The small deficit of aging needs to be added to the deficits imposed by hormonal deficits. In the decade after menopause, the loss of bone increases form 0.7% to 2 % ( nearly 3 times greater loss ) in cortical bone and to 9% (nearly 13 times greater) in cancellous bone. In this manner, women without appropriate support may loose from 35% to 50% of their cancellous, trabecullar, bone after menopause depending on their life span. This is obviously a remarkable loss that is associated with both biochemical and structural dysfunction. The ultimate structural dysfunction can be considered to be a fracture.

Estrogen alone is not responsible for the post menopausal bone loss. It has been suggested that increased levels of certain cytokines such as lnterleukin-1 and lnterleukin-6, and tumor necrosis factor are involved in the process. (8) Hence the propensity of menopausal woman and the elderly to complain about bone and joint pains where perhaps these cytokines are part and parcel of the inflammatory process of other pathologies. The clinical importance of these facts is clear when one considers the role of these cytokines in the various degenerative, pathological processes of joints associated with osteoporosis and the post menopausal pathophysiology. Some of these cytokines may be measured clinically. For example some clinicians use levels of neopterin to gauge tumor necrosis factor levels.

Secondary osteoporosis can be further subdivided as follows (an incomplete list) :

A. Endocrine Disorders

Hypo- and hyper- parathyroidism

Hypothyroidism

Hyperthyroidism

Hypogonadism

Diabetes mellitus type 1 and type 2

Addison's disease

B. Neoplasia

Pituitary tumors

Multiple meyloma 

Carcinomatosis

C. Gastrointestinal disorders 

Malaborption and maldigestion syndromes 

Hepatic insufficiency

D. Toxic - Pharmacologic Agents 



Anticoagulants

Chemotherapy for cancer

Glucocorticoids

Anticonvulsants

Alcohol

Tobacco

E. Nutritional disorders

Magnesium deficiency 

Calcium deficiency

Vitamin D deficiency

Protein Calorie Malnutrition

F. Reproductive processes and disorders Pregnancy


Multiparity

E. Miscellanea

Immobilization 

Homocysteinuria

Certainly, the most common offenders in this list in terms of the general population are tobacco (first and second hand) (11), alcohol, and diabetes mellitus. Coffee has not been found to be a risk factor associated with osteoporosis. However, tea consumption is associated with a beneficial effect in terms of osteoporosis. It is thought that flavanoids present in tea are useful in their function as antioxidating agents. The need to educate the population at large on these associations should increase with all other preventive measures.

Osteomalacia is a term used to described a disease or condition that may be confused with osteoporosis. Note that osteomalacia is a disease characterized by a gradual softening and bending of the bones accompanied by varying severity of pain. 
The softening occurs because the osteoid tissue has failed to calcify because of either a deficient level of vitamin D or the presence of renal tubular disorder. It occurs more frequently in women than in men.

Certain facts about osteomalacia are reviewed here. The etiology of osteomalacia is generally thought of in terms of the following: 

1. Vitamin D deficiency:

A. This may be due to faulty dietary intake.

B. From faulty, deficient or poor effect of UV light on cholesterol biproducts, providing in-vivo vitamin D1.

C. From faulty conversion of vitamin D2 (-25 hydroxy) in the liver. This may be seen clinically in patients with antiseizure medications and hepatic cirrhosis.

D. From faulty synthesis of vitamin D3 (1,25-hydroxy) in the kidney, poor gastrointestinal absorption. This is common in patients with end stage renal disease.

2. Phosphate associated problem:

A. Phosphate deficient ( congenital, autosomal recessive disorder) 

B. Phosphaturia.

C. Cystinosis ( congenital or acquired). 

D. Renal tubular acidosis.

            E. And a humoral neoplastic effect associated with bone and mesenchymal tumors.

Early Diagnosis Of Osteoporosis
The early diagnosis of osteoporosis is indicated given three important facts.

(First, osteoporosis is a public health problem that affects more than 25 millions in the USA alone.

(Second, there are specific clinical data, both subjective and objective, that can be used to reasonably defend a diagnosis of osteoporosis.

(Third, there are specific remedies available that can be used to prevent and treat early osteoporosis.

The goal of these interventions is primarily to prevent progression of the disease and abate all possibilities of fracture-related osteoporosis and its dreadful sequellae associated with decline in overall function. While up to this time the diagnosis of osteoporosis was considered in the setting of certain fractures in the elderly, current clinical goals must be updated to detect and treat early those patients at high risk of osteoporosis and signs of early disease(11,12).

The subjective data that should increase your clinical suspicion for osteoporosis are summarized here:

Nutritional history

arthritis

chronic musculoskeletal disorders

calcium metabolism disorders

chronic liver disease

chronic kidney disease

colitis

diabetes mellitus

medication use (glucocorticoids, anticonvulsants)

menopause

milk intolerance

paralysis

kidney stone disease

thyroid disease

tobacco smoking

immobilization

pregnancy and post-pregnancy

lactation

Consideration from the physical examination can be organized as follows:

As a general rule patients are asked if they know their own height. This information is usually recorded in the medical record by a medical attendant or nursing staff. It is imperative to perform the measurement of the height of the patient preferably without shoes. Then, note the patient's height by history compared to the actual height that was measured in the examining room. With the advent of aging in the adult there is a loss of height. Any deficit in height thusly observed is already a clue to inquire further into the diagnosis of osteoporosis. Although loss of height is in part related to the loss of volume and hydration of the intervertebral discs, the association between loss of height and osteoporosis from loss of bone mass must be strongly considered in sedimentation rate, normal alkaline phosphatase, normal electrocardiogram, normal PA chest radiograph aside from the left mastectomy and normal bone scan. A set of specialized radiographs were obtained after the initial visit. First, I looked at the chest laterally and then a CT exam of the chest itself. The radiographic appearance of the thoracic vertebra on lateral chest projection appeared to be ghostly. This was particularly true of the lower thoracic vertebrae observed just above the reflection of the diaphragms posteriorly in the lateral chest film. That is, what was observed was a sharp calcified edge of the vertebrae with minimal or no discernible opacification of the body of the vertebrae.

She was placed on a biphosphonate and calcium supplements to cover 1,500 mg per day orally. In a matter of 48 hours she was free from pain. She continued to take biphosphonate daily for two weeks and then was switched to calcitonin nasally because of upper gastrointestinal discomfort. That latter complaint was also worked up to include ultrasound and CT of the abdomen and upper gastrointestinal endoscopy. Only mild gastroesophagitis was found in the latter examination.

This clinical vignette demonstrates the clinical observation that osteoporosis is not inevitably an asymptomatic illness. There was not clinical evidence of osteomalacia. The patient had a negative metastatic disease work up at that time. At the time of this writing, the patient has been cancer free for fifteen years. During that time further observation have been made in other patient with and without osteoporosis. Those observations have served for the methods that are described herewith.

Specific radiographic studies are indicated in order to complete the work up for any patient suspected of having osteoporosis. The most readily available study is the plain radiograph. The specific films that can be used to evaluate for osteoporosis are:

1. Lateral film of the thoracic vertebrae.

2. Lateral film of the os calcaneous
The clinician must look at each of these films searching for other pathologies but primarily looking for:

1. The height and opacification of the body of the vertebrae 

2. The trabeculae spanning the length of the calcaneus.

The first set of observation refer to an assessment of cortical bone. The second refers more properly to the assessment of trabecullar bone.  Patients with deficits in both of the radiographs described usually have documented osteoporosis by density study. Patients who have an abnormal reading in only one os the films, are likely suffering from osteopenia. The bone mineral density of the calcaneus has been used in multiple studies to evaluate patients for osteoporosis.(13) Obviously, a systematic clinical study assessing the technique, reading, and bone density parameters is needed to further adopt these preliminary criteria that have been advanced in this monograph.

Bone mineral density (BMD) (4,5,6,7,8) studies performed in clinical practice are essentially single or dual proton absorptiometric determinations. Quantitative CT and biopsy studies may be done also. However, the most commonly used method currently is the so called DXA (dexa). In the study, the bone density is assessed through proton absorption in the lumbar spine distal forearm, and hip. Criteria for the diagnoses of metabolic bone disorders have been suggested by a committee on the classification of bone mineral density results. The latter gathered through the WHO and proposed the following:

Diagnosis
BMD T score

NORMAL
> -1

OSTEOPENIA         less or equal -1 but less than - 2.5

OSTEOPOROSIS   equal or less than -2.5

The definitions of osteopenia and osteoporosis according to the Stedman's Medical Dictionary are as follows:
Osteopenia: A condition characterized by a decreased calcification or density of bone. This is descriptive term that does not imply a particular etiology or pathophysiology.

Osteoporosis: Reduction in the quantity of bone or atrophy of the skeletal tissue. A pathological condition resulting in bone trabeculae that are scanty, and thin. The metabolic activity of such osteoporotic tissue is one that favors osteoclastic activity.

Results of the DXA studies are usually reported in colorful printouts. The report usually has a graphic display of BMD versus age where the patient's results are plotted. The following is a diagrammatic drawing of a sample report.
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Both of these graphs cover the ages from 20 to 52 years. Note that the various levels of deficit in the standard deviation from the normal are shaded with dots with decreasing density up to a blank rectangle for the most osteoporotic rank in the picture. The T - score refers to the standard deviation from the sample. The Z- score refers to the standard deviation from an aged matched sample. Although the T-score and the Z-score have been used indiscriminately and loosely, they refer to different comparisons and should be used as defined. One important problem in interpreting these data revolves around the fact that there may not be enough data for some ethnic and racial groups in order to make the proper comparisons this setting.

The next clue in the physical examination may be obtained when the patient is supine and the examiner is standing on the right side of the patient. The examiner must then place the left hand in the posterior, ventral, aspect of the rib cage on the right. The- right hand is placed in the lower border of the rib cage on the right nearest to the sternum. With the hands placed in this position, a gently compression is applied to the rib cage. The pressure exerted should not be greater than 60 mm Hg. Two observations are then made. First, the examiner inquires about the patient feeling discomfort or pain as a result of this compression. Secondly, the examiner observes the resistance that the tissues exert against the hand compression. These observations may be interpreted in this fashion. The presence of pain may be related to either of these conditions:

osteoporosis

osteomalacia

metastatic bone disease

costochondritis

thoracic neuropathy with out without skin manifestations

The first patient where I made these observations was a 42 year old nurse that I had known for years and had attended recently for a left breast mass that turned out to be carcinoma. In the course of the management of her breast carcinoma, she had a simple mastectomy on the left, received chemotherapy and later was submitted to a total abdominal hysterectomy and oopherectomy. Post the oopherectomy she was not on any hormone replacement. She came to see me about six months after the last surgery. In that occasion she was complaining of severe chest pain. She was concerned that she may have metastatic disease.

I examined her and her rib cage compression revealed more than 4 centimeters of compression at the lower right sternal border. The compressibility of the ribs was increased, meaning it was easily accomplished applying less than 30 mm Hg. Furthermore, the compression was associated with pain. The pain was described as being similar to the pain she had observed before. Further clinical examinations were ordered to investigate her condition. They revealed a normal calcium level, normal phosphorus level, normal vitamin D level, normal magnesium level, normal through several mechanisms (14):

(decrease circulating testosterone
(decrease circulating estrogen 

(decrease osteoblastic activity

Proper supplementation of calcium during their use and judicious use of calcitonin preparations is advised early in any course of glucocorticoids that lasts more than one week. A North East medical center has published data on the cost effectiveness of treating patients for osteoporosis who suffered from rheumatoid arthritis and were awaiting treatment with glucocorticoids. It was found that the use of pharmacologic agents to treat and prevent osteoporosis was cost effective when patients with a T score of -2.5 or greater were selected for treatment.

Other agents associated with bone mineral loss are tobacco. (10) However, concern with tobacco is properly to stop its use and not to provide support with a medication to guard against only one of its toxic effects. The effect of tobacco on calcium metabolism results in bone mass loss. This is thought to be mediated through toxic action of tobacco resulting in low levels of vitamin D and parathyroid hormone in postmenopausal women who smoke tobacco.

Lastly, in the area of pharmacology proper, there are five types of drugs commonly used in the management of osteoporosis:


1. Estrogens

2. Selective Estrogen Receptors Modulators (SERM)

3. Calciferol (Vitamin D) and related active agents

4. Calcitonin active agents and

5. Biphosphonates (also written bisphosphonates).

Selective drugs from each of these classes are listed in the table below.
Drug Class

  Drug(s) 

 Route 

Comments

==================================================================

	Estrogen, patch
	Alora

Climara

CombipatcIV

Esclim

Estraderm

Vivelle



	Estrogen
	Cenestin

Estrace

Ogen

Ortho-Est

Premarin



	Estrogen/Progestin
	Combipatch

Activella

FemHRT 1/5

Ortho-Preset

Prempro



	SERM
	Evista (ralofifene



	Calcitonin


	Mialcin Nasal Spray 
(miacalcin Injectable)


	Bisphosphonates
	Actonel (residronate)
Fosamax (alendronate)


The use of estrogen in men is obviously not recommended. Those female patients who do have an intact uetrus should be placed in coverage with a progestin or combination drug in order to prevent an increased level of complications with neoplasia of the uterus. Breakthough bleeding is not unusual when there is an intact uterus and low dose progestin is used. Proper patient education and diagnostic studies are needed in order to maintain patient acceptance and keep complications at a minimum.

Bisphosphonates are now available in weekly dosage. That is, alendronate, for example, may be used once weekly at either 35 mg or 70 mg per week. This formulation of alendronate may be useful to patients who have difficulties adjusting their morning routine to being able to take alendronate on an empty stomach with a few ounces of water. The manufacturer recommends that the drug should be taken 30 minutes before food and with 8 ounces of water. Our patients have had excellent results and no increased side effects following a more liberal recommendation: "Take the medicine at least 15 minutes before you ingest food for breakfast. Pre-lubricate oral cavity and esophagus with 2 ounces of water freely swallowed before any pill is ingested. Then use at least 4 ounces of water. Make sure the pill has advanced to the esophagus with the bolus of water swallowed. If any question exists, swallow another 4 ounces of water. "
Patient Education
Patients are bombarded with advertising in the television, the press, their clubs and even the bus stops. It is imperative for the primary care physician to maintain an access to these sources of advertising and to exert on them proper input in order to achieve the desired balance of information. The following is a copy of a message I delivered to an indifferent audience of potential patients. It is submitted here for your critical evaluation. Furthermore, it has some tips of information that did not get covered in the manuscript above.

Your Bone Mass Is At Risk:
Here Is A Fresh Look At Osteoporosis
The data from the 2000 US Census are beginning to come out. The population has increased to more than 280 million persons in America. This serves as an appropriate backdrop for the introduction of an illness that will affect at least half of all women and one third of all men. The illness at hand is osteoporosis, a common disease characterized by loss of bone mass. It affects the elderly, particularly women, and younger persons too when they suffer from underlying risks like diabetes, alcohol use, tobacco abuse, multiple pregnancies, and thyroid disorders. I stress the point that at least one in two women and one in three men will have osteoporosis because it is known from a recent population study on health and aging that these many women and men will develop fractures of bones because of osteoporosis.  People with osteoporosis tend to develop fractures but sometimes they do not have fractures, hence at least. Then, while some of the consequences of bone fractures are somewhat evident, pain, lack of function, etc, others are indeed more life threatening and serious. These complicating features of fractures in the adult deal with declining function, chronic infections of the urinary tract and respiratory system, mental illness including dementia, and an increased mortality rate.
Hence, it should be no surprise that there is concern about osteoporosis. Our concern is indeed not just the one women - out of the two - or the one man - out of the three -that will have osteoporosis. No! Our concern is all the men and women since all must be instructed on these issues so that those at highest risk are diagnosed and treated early in the course of their illness - osteoporosis - in order to prevent fractures and their complications. It is imperative first of all to be able to decipher who is the one woman of the two or the one man of the three! Then it is imperative to engaged the patient to program. A gym helps but here in South Florida we have parks and side walks also. Without musculoskeletal activity, your skeleton looses function progressively. Therefore, if you cannot move for any reason whatsoever, you are already at high risk for osteoporosis. On top of this first echelon we must place the issues that have something to do with the chemistry of bone: calcium, estrogen, phosphate, ascorbic acid, magnesium and other factors. Not the least of these is vitamin D. While the level of active vitamin D depends on your exposure to sunshine, your liver, and your kidney, it is imperative to be careful against the one most common cancer in America: skin cancers, associated with sun exposure! Therefore, caution is necessary on exposure to sunshine and vitamin D supplementation of the diet is highly suggested. Last in the pyramid we place the drugs, among them a biotechnology product, calcitonin, assists in fixing the calcium to the bone. The other products are in the class of chemicals called biphosphonates. They are very useful but - like all drugs - require careful monitoring for side effects particularly gastritis.
The amount of calcium in the diet is of paramount importance. Here is a simple way to calculate your calcium intake. Note that if you take tablets of antacid or medications containing calcium those "milligrams (mg) of calcium" must be added to what you consume in your food. Here is the way!. If you drink milk, any type of it, take 300 mg of calcium for every 8 ounces (1 cup). Add to this 400 mg of calcium for every 8 ounces of yogurt you take. Then add 200 mg of calcium for every ounce of cheese (about one inch cube) you eat in the day. Here are the numbers again: 300 for one cup of milk, 400 for one cup of yogurt, and 200 for one ounce of cheese. When you are done adding you should be taking between 1000 mg and 1500 mg of calcium per day.
Life expectancy is getting longer. You are part of it. The spectacular growth in our numbers in America, particularly here in South Florida, must also be part of a growth in our humanity, our understanding and effective handling of our needs. Get checked and treated for osteoporosis.
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