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Editorial

Drugs, Aging, and the Future

RUGS represent one of the classical conundrums of life: “We can’t live with them; we can’t live without them.” It is

now well established that older persons often receive excessive numbers of drugs that are often responsible for a variety
of negative effects (1-3). Nancy Reagan’s “Just say no to drugs” campaign may have produced more results if it had been
aimed at seniors instead of teenagers! In many cases behavioral modification may reduce the need for drugs. Thus, distrac-
tion techniques can successfully reduce pain (4), and resistance exercise has been shown to reduce depression (5).

Besides the potential side effects of drugs, their high costs represent a major problem for many of our older patients. The
drug companies argue that these costs are needed to recoup the costs of research and development. This is a rather shaky ar-
gument when one realizes that in the United States, pharmaceutical sales rose from $22 billion in 1980 to $149 billion in
2000. Only two of the top 13 pharmaceutical companies reported a loss in 2000. Merck reported a $6.8 billion profit with a
17% profit both on revenues and assets. Roche group reported a 30% profit on revenues, and Bristol-Myers Squibb reported
profits at 27% of revenues. Overall, the pharmaceutical industry reported a 17% profit on both revenues and assets in 2000.
In the Fortune global 500, big pharmaceutical companies accounted for six of the top 20 companies with highest returns on
both revenues and assets. The AmEx Drug Index has consistently outperformed the Dow Jones Index in the last 5 years.
There clearly is gold in them “thar” drugs!

Recently, experience has taught us that new, more expensive drugs are not necessarily better, but different. Nonsteroidal antiin-
flammatory drugs not only decrease pain but improve function (6). Thus, celecoxib, a cyclooxygenase 2 inhibitor, was shown to
be equivalent to Naprosyn, a nonspecific cyclooxygenase inhibitor, in older persons in analgesic relief and in functional im-
provement (7,8). The occurrence of side effects was equal but different. Naprosyn caused gastrointestinal bleeding; celecoxib
caused renal failure. Studies such as this clearly suggest that the FDA should require drug testing in persons over 75 years of age
before approval. In addition, before a “me too” drug makes it to the market, it should have to show a statistical advantage in a
head-to-head comparison with the drug on the market.

Physicians need to learn to prescribe drugs in a more rational manner. The Veterans Administration computerized medical
record has revolutionalized the potential to decrease medication errors, as have programs such as ePocrates for the new gen-
eration of hand-held computers. We need to learn more about how physicians prescribe drugs to older persons, as shown in
recent articles in the Journal on the management of gastroesophageal reflux disease (9), the use of cardiac medicines follow-
ing discharge from hospital (10), the use of antidepressants (11), and the use of digitalis (12). Computer programs providing
cost-effective, evidence-based management approaches to common outpatient diseases such as hypertension (13), congestive
heart failure (14), diabetes mellitus (15—17), and hypercholesterolemia (18,19) should be available for our hand-held com-
puters.

Despite this litany of problems with drugs, clearly drugs have played an important role in increasing the longevity of the
aging population and improving their quality of life. Furthermore, future drug development has the potential to revolutional-
ize the management of the older person. The decline in functional performance that occurs with age (20-22) is clearly not re-
versible by nonpharmaceutical interventions, such as exercise, alone (23-25). This is not to belittle the importance of exer-
cise and other lifestyle modifications in improving quality of life in older persons (26-30).

One of the areas in which we are liable to see major advances in drug therapy is in genomic manipulation. True gene therapy
is just emerging from the stage of science fiction with the recent advances in stem cell research, animal cloning, transgenic an-
imals, and gene knockouts. In contrast, biogenetically manufactured drugs have become a part of mainstream medicine.

Alzheimer’s disease remains one of the major scourges of old age. The drugs presently available, although efficacious,
produce minimal improvements for the majority of patients. However, the future appears to be very promising, with animal
studies demonstrating that not only antibodies to beta-amyloid (31,32) but also antisense to amyloid precursor protein
(33,34) can block beta-amyloid production and reverse cognitive dysfunction. These antisense molecules have been shown
to cross the blood/brain barrier, making them potentially useful peripherally administered drugs (35). An area where new
drugs may show dramatic effects is in the management of mild cognitive impairment (36).

Another area of potentially exciting drug development is in sarcopenia (37—40). The muscle loss with aging can clearly be
attenuated with appropriate resistance exercise programs (41,42). However, many older persons fail to exercise, and exercise
does not completely reverse this loss of muscle mass and strength. Myostatin is a protein that inhibits muscle growth (28).
High levels are associated with muscle wasting. The development of myostatin inhibitors represents a potentially exciting
area in the treatment of sarcopenia and cachexia.

There has been much enthusiasm for the use of growth hormone to increase muscle mass and strength. Unfortunately, the
studies in animals and humans have been disappointing, with side effects outweighing positive effects (43,44). On the other
hand, epidemiological studies have suggested that the testosterone decline that occurs with aging (45) may be the key factor
in the decline in muscle mass and strength in older persons (46). Some testosterone replacement studies have shown an in-
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crease in muscle mass and strength (47—49), whereas others have not (50). The enthusiasm to use testosterone in older per-
sons has been tempered by the potential side effects such as elevated hematocrit and its effects on prostate cancer (51). Just
as selective estrogen receptor molecules such as raloxifene have been developed for estrogen in an attempt to avoid its side
effects, we can expect to see selective testosterone receptor agents developed (52). As was pointed out by Katz in a recent is-
sue of the Journal (53), most of the testosterone effects on bone are mediated after it has been aromatized to estrogen. Kenny
and colleagues (50,54) have shown not only that the decline of bone mineral density in aging men is related to the decline in
bioavailable testosterone, but that testosterone replacement retards bone loss in older men. The availability of new forms of
testosterone, such as the gel and hopefully a nontoxic oral form in the United States, should lead to rapid advances in our un-
derstanding of the role of testosterone therapy in older men. Of particular interest is the response of muscles to combination
hormonal therapy as demonstrated in the article by Christmas and colleagues in this issue of the Journal (55).

Hip fracture remains a major problem for older persons, resulting in not only a decline in function but also in an increase
in mortality (56-60). Whereas calcium and vitamin D have been shown to decrease hip fracture in nursing home residents
and the once-a-week alendronate has markedly decreased hip fractures (61), we can hope to see drugs that will more dramat-
ically increase bone mass and strengthen its architecture. One such group of drugs may well be parahormone analogs (62).

Elevated cytokines have been implicated in declining function in older persons (18,63,64). Cytokines are also thought to
play a role in cachexia (37,38,65). Cytokine antagonists are in clinical use to treat rheumatoid arthritis (66). They clearly
have potential to be used for muscle wasting and the anorexia of older persons (vide infra).

The anorexia of aging, and the associated weight loss and malnutrition, represent a major problem for many older individ-
uals (67-69). Whereas early recognition, treatment of the causes, and the potential use of appetite enhancers (70) all repre-
sent useful approaches, there is clearly a need for the development of orexigenic drugs (71). Megestrol acetate increases food
intake, most probably by inhibiting cytokines (72). Its side effects include suppression of testosterone and cortisol. Dronab-
inol is the active ingredient of cannabis. It enhances appetite, suppresses nausea, and improves mood in some persons (73).
Clearly, there is a need for the development of other drugs in this area. One possibility is the development of a cholecystoki-
nin antagonist to inhibit the elevated levels that are seen in older persons (74). Leptin is an anorectic peptide (75) whose lev-
els increase in older men (76). Leptin antagonists, therefore, are a potential group of orexigenic drugs.

Postprandial hypotension is a common condition in older persons (77-79). It is associated with falls, syncope, and myo-
cardial infarction (80). Calcitonin gene-related peptide is a peptide hormone whose increase has been associated with post-
prandial hypotension (81). Development of antagonists to this peptide represent a potential area for the management of post-
prandial hypotension.

Other areas where drug development is moving forward (and we should, hopefully, soon have drugs that are useful to our
patients) are the use of growth factors in the treatment of pressure ulcers (82), the management of sleep disturbances in older
persons (83,84), the treatment of depression (85,86), and the development of new drugs specifically targeted at the genetic
abnormalities in some cancers (87,88).

An area where drug treatments may have a particularly dramatic effect on functional status is diabetes mellitus. A number
of recent studies have found that diabetics are particularly vulnerable to develop functional impairment and injurious falls
(89-91). Diabetes is a major predictor of lower body function, which in turn predicts mortality (92,93). In the last 5 years,
numerous new drugs for the treatment of diabetes have been marketed, and aggressive management of diabetes and its asso-
ciated hypertension has been demonstrated to decrease mortality (94). In addition, the recent discovery of resistin, a hormone
that inhibits insulin effects, has opened up another Pandora’s box for drugs that may be useful in treating diabetes (95).

Urinary incontinence is an extremely common condition in older persons, and it can impinge dramatically on their quality
of life (96-100). Management of urinary incontinence, despite dramatic advances in the last decade, remains unsatisfactory
for many patients. The need to find adequate drug therapies with minimal side effects for urge and stress incontinence as well
as lower urinary tract symptomatology is a key area in geriatric pharmacology.

Dietary restriction has long been one of the approaches shown to prolong lifespan (101-103). Recent studies in baboons
have suggested that caloric restriction may merely be reducing excessively overweight animals to a level of body fat closer to
that seen in the wild (104). This suggests that utilizing drugs that mimic caloric restriction may prolong life (105-107). These
would include drugs that decrease weight, decrease oxidative stress, increase insulin sensitivity, and modulate the neuroen-
docrine system in ways similar to caloric restriction. In addition, the understanding of the genetic variability in responses to
caloric restriction will be key in tailoring the drug to the individual (108). Clearly, this is an area of great potential for future
drug development.

Finally, it should be remembered that the majority of older patients use herbal and/or vitamin supplements (109-113).
These can interact with prescription drugs and have a whole series of side effects of their own. In addition, some of these
herbals, such as valerian for sleep and gingko biloba for memory problems, appear to be efficacious. Thus, we can expect to
see the appearance of drugs based on the active ingredients in some of these herbal medications.

Although it is clear that the future of drug development to enhance the function of older persons is extremely exciting,
those of us who care for older persons need to remember that most drugs come with a set of side effects, many of which the
older population are particularly vulnerable to developing. Although drugs should be used judiciously in the older popula-
tion, it is important to remember that “high touch” often is more important then “high tech” approaches in the older person.
Our Journal will do its best to provide you a balanced approach to the rapidly developing field of drug development for older
persons over the next few years.
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Because this is the first editorial of the year, I will use it also to update you on the Journal, as I have in previous years
(114). We are happy to announce that there was a marked increase in the Citation Index of the Journal in 2000, from 1.222 to
1.569. This increase moved the Journal from 12th to 9th among the geriatric journals. The Journal continues to give rapid re-
views with the mean time to first decision being 9 days and a range of 1 to 68 days. Our rejection rate, unfortunately, remains
high at 62%. This in no way reflects the quality of the articles we receive, but rather a lack of space to publish many of the
excellent submissions we receive at the Journal. Finally, I would like to encourage our readership to send letters commenting
on their views of drugs for the elderly population or on other articles in the Journal. Only if you do this can the Journal truly
be your voice.

John E. Morley

Division of Geriatric Medicine,

Saint Louis University School of Medicine,

and GRECC (Geriatric Research, Education, and Clinical Center),
VA Medical Center, St. Louis, Missouri
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