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Conference Report

Medication Use in the Geriatric Population
First Pharmacy Conference at Baycrest Centre for Geriatric Care

Elderly patients are at high risk for med-
ication-related problems due to age-relat-
ed physiological changes, a higher
incidence of comorbid illnesses and
greater use of both prescription and over-
the-counter medications. As a result,
older adults are at increased risk of devel-
oping adverse drug events. It is impor-
tant for physicians to regularly review the
drug regimen of any older patient, in
order to determine if the drug is effective,
monitor for adverse drug events and rec-
ommend newer alternative therapies, as
they become available. These points were
addressed at the ‘First Pharmacy Confer-
ence on Medication Use in the Geriatric
Population’ held at the Baycrest Centre
for Geriatric Care. This article summa-
rizes some of the major points addressed
at this conference.

I. Osteoporosis Update
The objectives of this talk were to illus-
trate the role of combination therapy in
the management of osteoporosis; discuss
the value of guidelines in managing
osteoporosis; and demonstrate the appli-

cation of new evidence to managing
complex patients. Dr. Brown presented
four case studies by way of achieving
these objectives.

Case Synopses

Case One

A 57-year-old Caucasian female who has
been on Hormone Replacement Therapy
(HRT) for the past four years for vasomotor
symptoms. She was diagnosed with osteope-
nia two years ago and takes conjugated equine
estrogen (CEE) 0.625mg, and Medroxyprog-
esterone acetate 2.5mg daily. She has a famil-
ial history of osteoporosis, myocardial infarct
(MI) and breast cancer, and smokes a pack of
cigarettes a day. Her BMD was -2.3 spine
and -1.8 hip in January 2000, -2.6 spine and
-2.2 hip in January 2002.

Should we add a bisphosphonate to
the HRT regimen? Several studies indi-
cate beneficial effects of adding a bis-
phosphonate to ongoing HRT in
postmenopausal women. Patients on
HRT and etidronate have a significantly
greater BMD when compared to women

on monotherapy. A study of 428 post-
menopausal women with osteoporosis,
who had been receiving HRT for at least
one year, demonstrated that adding a
bisphosphonate (alendronate) signifi-
cantly increased bone mass at both spine
and hip trochanter.1 Therefore, patients
who have failed both HRT and bisphos-
phonate monotherapy should be con-
sidered for combination therapy.
Although BMD improves, several sub-
group analyses demonstrate that
changes in BMD cannot fully account for
anti-fracture efficacy. 

Case Two 
A 70-year-old Asian women with osteoporo-
sis.Her mother fractured a hip at the age of 86
years and her father developed colon cancer
at 64 years. Her BMD is spine –2.8 and hip
–1.9.Her total cholesterol is 6.85 mmol/L,LDL
4.97mmol/L, HDL 1.32 mmol/L and triglyc-
eride 1.84mmol/L.

Currently, several guidelines exist for
the treatment of osteoporosis. Unfortu-
nately, the guidelines have varying rec-
ommendations, are often outdated and
tend to focus on risk factors and initiating
therapy, without proper advice on mon-
itoring or follow-up. The guidelines from
several organizations are listed below:
1. The National Osteoporosis Founda-

tion (NOF)—First consider HRT and
then Alendronate in patients who are
unwilling or unable to take HRT, or
who fail on HRT. If both bisphospho-
nates and HRT fail, then consider cal-
citonin. Raloxifene, a selective
estrogen-receptor modulator (SERM),
is given as an alternative therapy.

2. The American Association of Clinical
Endocrinologists (AACE)—First pri-
ority is given to FDA-approved med-
ications for prevention and treatment.
There is level 1 evidence that bisphos-
phonates, calcitonin and raloxifene
decrease vertebral hip fractures.  

3. The Ontario Program for Optimal
Therapeutics (OPOT)—Try estrogen,

Christine Oyugi, BSc, Managing Editor, Geriatrics & Aging.

Speakers

I. Osteoporosis Update:
Tom Brown, PharmD, Pharmacist, Women’s Health Pharmacy Department,
Sunnybrook & Women’s College Health Sciences Centre,Toronto, ON.

II. Diabetes and the Elderly: 
Dr. Christine Papoushek, PharmD, University Health Network, Department 
of Family and Community Medicine/Pharmacy,Toronto, ON.

III. Pharmacological Management of Congestive Heart Failure: 
Fran L. Paradiso-Hardy, BScPhm, MSc Pharm, Clinical Co-ordinator/
Infectious Diseases, Department of Pharmacy, Sunnybrook Health Sciences 
Centre,Toronto, ON.

IV. New Evidence and Guidelines in Osteoarthritis: 
Natalie Kennie, PharmD, Primary Care Pharmacist, St. Michael’s Hospital 
Health Centre,Toronto, ON.



34 GERIATRICS & AGING • July/August 2002 • Vol 5, Num 6

Conference Report

bisphosphonate or SERM. If unable to
take any of the three, or if immobilized
and with acute fracture, try calcitonin.

4. The Osteoporosis Society of Canada’s
guidelines, which are in the process
of being developed, suggests the use of
bisphosphonates and raloxifene. For
this case, Dr. Brown suggests the use of
raloxifene.

Case Three
A 65-year-old Caucasian male with osteo-
porosis indicated by a BMD of –2.4 spine and
–2.6 hip. His medications are actenolol,
enalapril, atorvastatin and ASA. He had an
MI at 45 and stopped smoking 10 years ago.

For Case three, the NOF and the
AACE have no recommendations. The
OPOT would suggest starting the patient
on a bisphosphonate; a decision sup-
ported Dr. Brown. If the patient is hypog-
onadal, add testosterone and consider
calcitonin if he is immobilized with acute
pain. Studies indicate beneficial effects of
using a bisphosphonate in men with
osteoporosis. 

Case Four
An 83-year-old Caucasian woman who resides
in a nursing home. Her health is poor and
although she walks, she has difficulty getting
out of a chair.There is no information on her
BMD but she has had one fall in the past year.

According to the NOF guidelines, for
women who are at least 70 years of age
and have multiple risk factors, treatment
can be initiated without BMD. Studies
show that bisphosphonates, calcium and
Vitamin D are beneficial for preventing
hip fractures. A study on the effects of
supplementation with vitamin D3 (chole-
calciferol) and calcium on the frequency
of hip fractures and other nonvertebral
fractures (n=3270) found that hip frac-
tures were 43% lower, and non-vertebral
fractures were 32% lower, in the treat-
ment group when compared to placebo.2

So, in this case it may be beneficial to start
calcium and vitamin D therapy and per-
haps the use of hip protectors. 

Case Five
A 56-year-old woman started HRT four years
ago for prevention of heart failure (HF) and

cardiovascular disease (CVD).She had an MI
18 months ago and discontinued the HRT for
three months. She then started again due to
vaginal dryness. She was diagnosed with
osteoporosis two years ago (BMD: spine -3.0,
hip:-2.5 and had not changed in two years).
Total cholesterol 52mmol/L, LDL: 2.8mmol/L,
HDL: 1mmol/L and TG 2.8 mmol/L)

Should the patient stay on estrogen
or should another agent be added? There
is no evidence with estrogen that main-
taining BMD is sufficient to reduce hip
fracture. She has been on HRT for four
years (with the exception of the three-
month break) and her BMD has remained
constant for two years. The Heart and
Estrogen/progestin Replacement Study
(HERS) trial examined whether estrogen
plus progestin therapy alters the risk for
CHD events in postmenopausal women
with established coronary disease.3 No
significant difference was found between
groups on non-fatal and fatal CHD, lead-
ing the authors to recommended against
starting this treatment for the purpose of
secondary prevention of CHD. However,
over four years, there was a trend toward
fewer CHD events in the treatment
group; thus, it could be appropriate for
women already receiving this treatment
to continue. Another study looked at the
effect on quality of life of estrogen plus
progestin therapy used as secondary pre-
vention in women with coronary artery
disease.4 The effects of hormone therapy
depended on the presence of menopausal
symptoms; women without flushing had
greater declines in physical measures,
while women with flushing had improve-
ments in emotional measures of quality of
life. For Case five, it is recommended to
stop the HRT and initiate bisphosphonate
therapy. Use Raplens® or Estring® for the
vaginal dryness.

II. Diabetes and the Elderly—
How low can you really go?

Treatment of elderly patients with Dia-
betes Mellitus (DM) is complicated. The
aim of this talk was to address two
important considerations when treating
the elderly patient: 
1. How low can we go (referring to blood

glucose levels)? 

2. Which medications are optimal for
treating the elderly and why?

The prevalence of diabetes increases with
age, approaching 20% in Caucasian
patients over the age of 70, and in certain
ethnic groups, is as high as 50%.5 Many
members of the general population have
undiagnosed diabetes or have impaired
glucose tolerance. Most elderly patients
with diabetes are asymptomatic and are
diagnosed during a routine visit to the
physician’s office or after being hospital-
ized for a complication of diabetes. Most
of these patients have Type 2 diabetes
and can present with any of the three
conditions that are present in most dia-
betic patients—hypertension, coronary
heart disease and hyperlipidemia. How-
ever, for the elderly patient, multiple
comorbid illnesses, as well as the issue of
polypharmacy, may impact the type and
extent of treatment.

DM is the sixth most common cause
of death among the elderly. Patients with
DM have an increased risk of macrovas-
cular and microvascular disease when
compared to non-diabetic elderly per-
sons. Longitudinal studies have demon-
strated that mortality is strongly
correlated with variability in blood glu-
cose and HbA1c, similar to what is seen
in the younger diabetic population. DM
is a strong indicator of functional decline
and has also been correlated with
decreased quality of life, increased chron-
ic disease and an increase in utilization of
health care resources when compared to
non-diabetic elderly. The primary reasons
for treating diabetes are improvement of
symptoms and avoidance of associated
complications (Table 1).

Several studies show that tight con-
trol of blood glucose is important for
decreasing the long-term complications
of DM, and the risk of hypoglycemia in
the elderly, which can have serious short-
term effects.6-8 The Diabetes Control and
Complications Trial (DCCT)6 was con-
ducted to determine whether intensive
therapy (with an aim to maintain normal
glucose and HbA1c concentrations)
could prevent or delay long-term com-
plications in patients with Type 1 DM.
The trial showed that during an average
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treatment period of 6.5 years, the risk of
the development or progression of early
microvascular complications of diabetes
was substantially lower in the intensive-
therapy group relative to the conven-
tional-therapy group. Another
randomized controlled trial, the United
Kingdom Prospective Diabetes Study
(UKPDS),7 compared the effects of inten-
sive blood-glucose control with either
sulfonylurea or insulin to conventional
treatment on the risk of microvascular
and macrovascular complications in
patients with Type 2 diabetes. Intensive
blood-glucose control by either sulfony-
lureas or insulin substantially decreased
the risk of microvascular complications,
but not macrovascular disease, in this
group of patients. There are some limita-
tions to these trials. The UKPDS used
newly-diagnosed patients that were treat-
ment naïve and had less severe disease.
Patients with significant comorbid ill-
nesses were excluded, as were elderly
patients (over 65 years of age). The DCCT
looked at patients with Type 1 DM with
a mean age of 27 years.6

There are some specific issues that
must be taken into consideration when
treating a patient with DM. First, the indi-
vidual treatment goals must be defined
early on. The Canadian Diabetes Associ-
ation’s guidelines for glucose control give
a target of 4–7% mmol/L preprandial
glucose. Are you trying to achieve symp-
tom control or prevent complications?
The extent and impact of comorbidities
such as CAD, microvascular complica-
tions, functional limitations and disabili-
ties, as well as cerebrovascular and
peripheral vascular disease must also be

considered. The aforementioned can all
affect the ability to achieve tight blood
glucose control, an individual’s ability to
take medication and adherence to a spe-
cific regimen. It is also important to assess
the risk of and treat hypoglycemia. When
reviewing the treatment options, one
must also consider the patient’s life
expectancy and the time frame in which
the benefits of treatment will be achieved. 

So what are the treatment options for
the elderly? A number of drug therapies
are available (Table 2). Sulfonylureas or
Metformin are the first drugs of choice
followed by Glitazones, Glitinide, Acar-
bose and Insulin.

To summarize, the goal of treating dia-
betes in the elderly can be similar to that of
younger people, to go “low.” However,
multiple factors and comorbid conditions
need to be considered on an individual
basis. The goal of treatment should be to
maximize benefits and minimize risk. 

III. Pharmacological 
Management of Congestive
Heart Failure: Drug
Interactions, Comorbid 
Conditions and New 
Therapeutic Options

There are numerous drugs that may
potentially induce Congestive Heart fail-
ure (CHF) in patients with normal ven-
tricular function and/or precipitate heart
failure in patients with compensated
CHF. Many heart disease patients are eld-
erly and have concomitant diseases
requiring multiple medications. It is esti-
mated that medications with contraindi-
cations or precautions for use are

administered to up to 15% of patients
with heart failure. Table 3 gives a sum-
mary of the drugs associated with pre-
cipitating HF. This talk concentrated on
the risk of CHF associated with the use of
Non-steroidal anti-inflammatory drugs
(NSAIDs)—including COX-2 inhibitors.

NSAIDs are the most widely used
therapeutic agents in the elderly, generally
for the management of osteoarthritis and
rheumatoid arthritis. NSAIDs reversibly
inhibit the cyclooxygenase (COX) enzyme
and prevent the biosynthesis of
prostaglandins. In patients with HF,
prostaglandin synthesis is an important
compensatory mechanism for the mainte-
nance of cardiovascular and renal home-
ostasis. By blocking the synthesis of
prostaglandins, NSAIDs may interfere with
renal homeostasis inducing or exacerbating
HF. NSAIDs also interact with Angiotensin
Converting Enzyme (ACE) inhibitors. Both
angiotensin II (efferent arteriole vasocon-
strictor) and prostaglandins (afferent arte-
riole vasodilator) play a role in preserving
renal function. ASA has been reported to
reduce efficacy of ACE inhibitors, so it is
advisable to limit ASAdose to less than 100
mg per day in HF patients receiving an
ACE inhibitor. There is also an increased
risk of hyperkalemia with concomitant use
of NSAIDs and ACE inhibitors. 

The COX-1 enzyme is present in most
tissues, and functions as a housekeeping
enzyme, increasing prostaglandins that
mediate homeostatic functions such as
platelet activation, renal perfusion and
maintainence of normal gastric mucosa.
Blocking COX-1 can result in serious gas-
trointestinal adverse effects. COX-2 is
induced by inflammation and increases
prostaglandins that mediate pathologic
effects such as local inflammation, pain and
fever. COX-2 also increases prostaglandins
that mediate renal homeostasis. The devel-
opment of newer COX-2 selective drugs
has allowed for relief of pain and inflam-
mation without the adverse effects associ-
ated with COX-1 blockade. However, by
decreasing vasodilatory and antiaggrega-
tory prostacyclin production, COX-2 antag-
onists may lead to increased prothrombotic
activity. Ameta-analysis of trials (including
the Vioxx Gastrointestinal Outcomes

Complication of Diabetes Mellitus

Acute Complications Chronic Complications

– Presenting Symptoms: – Retinopathy, blindness
Fatigue, polyuria, blurry vision, polydipsia – Neuropathy, gastroparesis

– Infection (s) – Coronary artery disease
– Diabetic ketoacidosis (DKA) – Cerebrovascular disease
– Hyperglycemic, hyperosmolar, – Peripheral vascular disease

non-ketotic coma (HHNKC) – Infection, amputation

Table 1
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Drug Therapy for Diabetes in the Elderly Patient

Sulfonylureas – effective in reducing FPG* and HbA1c (1-2% reduction)
– preferred in lean elderly patients
– glimeprimide/tolbutamide may be advantageous in elderly patients with hypolipedemia, 

but avoid choloropramide
– Adverse effects:low blood sugar (hypoglycemia), weight gain, and allergic reactions 

in people with an allergy to sulfa medicines
– Dosages differ for each type

Metformin – Improves insulin sensitivity and decreases insulin resistance
– Inhibition of hepatic gluconeogenesis, increased muscle glyconeogenesis and reduction

of net glucose absorption by the small intestine
– Effective in reducing FPG and HbA1c
– No hypoglycemia with monotherapy
– Lipid profile may improve and may decrease microvascular complications7

– Adverse effects: diarrhea, nausea, anorexia, bloating, lactic acidosis and 
megaloblastic anemia

– Dosage: Initiate at 500mg OD and titrate weekly. Maximum dose 2550 mg per day

Acarbose – Modest effect on FPG and HbA1c (1% decrease)
– Gastrointestinal side-effects frequent early in treatment—may decrease compliance
– Can be used alone, with insulin or metformin, or with a sulfonylurea to treat type 2 diabetes

mellitus. Diet control is essential. 
– No hypoglycemia with monotherapy
– Must be taken with first bite of meal. Dosage: 25-50 mg od x 1 week then titrate to bid 

and tid at weekly intervals to 50mg tid. Max dose=100mg tid

Thiazolidinediones- – The primary method of action is to decrease insulin resistance, ultimately reduce the demand 
“glitazones” for secretion and increase beta-cell function
e.g. Rosiglitazone and – Effective in reducing FPG and HbA1c
Pioglitazone – No hypoglycemia

– Adverse effects: increase plasma volume by 3–4 %, edema (5%), weight gain, hepatoxicity 
(should monitor for first year of therapy)

– Dosage: rosiglitazone (4–8 mg/day), pioglitazone (15–45 mg/day), delayed onset of 
action (8–12 weeks)

Meglitinide analogue: – Effective in reducing FPG and HbA1c
“Glitinides” – Quick onset and short duration of action 

– Incidence of hypoglycemia and weight gain lower than with sulfonylureas
– Dosage: Repaglinide (05–4 mg tid); Nateglinide (60–120mg tid)

Insulin – Effective in reducing FPG and HbA1c
– Once daily versus multiple daily dosing
– Primary concern is hypoglycemia

*FPG=fasting plasma glucose

Table 2
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Research Study (VIGOR; 8076 patients))
and the Celecoxib Long-term Arthritis Safe-
ty Study (CLASS; 8059 patients) found that
the annualized myocardial infarction rates
for patients taking COX-2 inhibitors in both
VIGOR and CLASS were significantly
higher than those in the placebo group.9

The available data raise a cautionary flag
regarding the risk of cardiovascular events
with COX-2 inhibitors and further prospec-
tive trial evaluation may characterize and
determine the magnitude of the risk.9

There are a number of risk factors for
NSAID renal toxicity. These include pre-
existing renal disease, renal hyperfusion
and concomitant drug therapy (diuretics
and antihypertensives). NSAIDs have
been associated with hospitalization for
congestive heart failure.10,11 In patients
with pre-existing HF, use of NSAIDs is
associated with a substantially increased
risk of a relapse. It has also been reported
that the risks are greatest for NSAIDs with
a long half-life (naproxen, piroxicam).

Uncontrolled hypertension is a pre-
cipitating factor for HF in 44% of patients.11

NSAIDs cause sodium and water retention
(fluid retention 05-1L; weight gain 1–2 kg).
NSAIDs also inhibit synthesis of prosta-
cylin (PGI2) and increase peripheral resist-
ance. Thus, they can elevate blood pressure,
especially in those patients who have pre-
existing hypertension. Studies also report
that NSAIDs blunt the therapeutic effects
of antihypertensive medications.11

Approximately 10% of elderly
patients use NSAIDs and diuretics at
least once a year. NSAIDs can alter the
therapeutic effects of diuretics, especially
in patients with depleted sodium levels.
There is also an increase risk of hyper-
kalemia with concomitant use of NSAIDs
and spironolactone. 

Therefore, NSAIDs (including COX-
2 inhibitors) must be used with caution in
patients with HF and wherever possible,
alternative pharmacologic agents should
be used. If an NSAID is indicated, the
patient should be informed of the poten-
tial risks and need for regular monitoring
of serum creatinine, body weight and
signs and symptoms of HF. There are a
number of new therapeutic options. Table
4 summarizes the new options available. 

IV. New Evidence and 
Guidelines in Osteoarthritis (OA)
Using a “typical” case, Dr. Kennie identi-
fied management issues for the use of
pharmacologic alternatives in OA in the
elderly. She outlined the recent changes in
guidelines for the management of OAand
the supporting evidence, and discussed
common management issues for specific
pharmacalogic alternatives in the elderly.

Case: OTIS
A 67-year-old retired stockbroker who has had
osteoarthritis in his knee for the last three years.
Recently, his knee pain has worsened and he
has noticed stiffness and soreness for 30 min-
utes when he wakes up in the morning or after
sitting for long periods. He has some pain at
rest and has noticed a clicking sound when he
walks.Otis probably has mild OA.He has been
taking acetaminophen 500 mg, 1–2 tablets
three times a day on most days and feels that
it is somewhat useful.

Osteoarthritis (OA) is a slowly pro-
gressive disorder of the joints; very little
inflammation is involved in the early
stages, although some believe that there is
inflammation at the molecular level. OA
most commonly involves the hands, feet,
spine and weight-bearing joints such as
the knees and hips. There are two main
factors that lead to joint failure. The first is
progressive breakdown of articular carti-
lage that lines joint surfaces, which is asso-
ciated with pain and disability. The second
is the formation of dense, smooth surface
bone at the base of the cartilage lesion and
the formation of osteophytes. The goals of
therapy for OAshould be to control pain,
maintain joint function, reduce disability
and improve health-related quality of life.
The question is when to treat and with
what? This depends on the severity of the
OA pain. Guidelines on pharmacologic
therapy suggest the following:
1. The use of Acetaminophen for mild-to-

moderate OA(where pain occurs occa-
sionally). Acetaminophen has an
analgesic role, but is not an anti-inflam-
matory agent. Acetaminophen has
demonstrated similar efficacy to
NSAIDs for relief of mild-to-moderate
OA,12 and is a safer, lower cost alterna-
tive. Acetaminophen has the added ben-

efit of being used on either an as needed
or regular basis. However, it should be
used with caution in patients consum-
ing excessive alcohol or in patients with
liver damage. For adequate OAcontrol,
a dose of 1g qid is required.

2. For moderate-to-severe OA pain (pain
occurring more frequently, with some
disability), NSAIDs should be consid-
ered when symptoms are not ade-
quately controlled by acetaminophen.
This higher efficacy of NSAIDs may
relate to the fact that inflammation is
occurring in OAearlier than was previ-
ously believed. Patients tend to prefer
NSAIDs, which are superior to aceta-

Drugs Associated with
Precipitating Heart Failure

1. Fluid Overload

Bowel preps (PEG solution preferred)

Bladder irrigation (Isotonic irrigant 
preferred)

Negative Inotropes (CCB*, BB**, 
antiarrhythmics)

2. Fluid Retention

NSAIDs

Corticosteroids with mineralcorticoid 
effects (i.e. cortisone, hydrocortisone)

Glitazones

*CCB=calcium channel blockers
**BB=β-blockers

Table 3

New Therapeutic Options

1. Angiotensin Receptor Blockers 
(ARBs)

2. Vasopetidase Inhibitors (VPI)

3. Neutral Endopeptidase Enzyme 
(NEC) Inhibitors

4. Brain Natriuretic Peptide (BNP) 

5. Endothelin Receptor Antagonists 
(ET)

6. Erythropoietin (EPO)

Table 4
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minophen for pain at rest and pain on
motion.2 There are several types of
NSAIDs (salicylates, traditional, and
COX-2 selective NSAIDs) and they are
generally equivalent in efficacy for OA
pain at comparable doses. The agents
with a longer half-life may provide bet-
ter pain control (e.g. meloxicam).

3. For single joint involvement, topical
analgesics and intra-articular injec-
tions can be considered.

Certain factors must be taken into
consideration when prescribing NSAIDs
for elderly patients, including the risk of
GI toxicity, the risk of renal toxicity, con-
gestive heart failure or high blood pres-
sure. Inhibition of COX-1 can lead to
gastrointestinal mucosal injury. In patients
over 65 years, research shows that 20–30%
of all hospitalizations and deaths due to
peptic ulcer disease were attributable to
NSAIDs.14 It has also been reported that
20–25% of patients experience dyspepsia
during therapy, the severity of which is
unrelated to the severity of the mucosal
injury. The risk factors for GI toxicity
include: previous peptic ulcer disease, age
over 65 years, concomitant use of war-
farin or corticosteroids, comorbid illness,
chronic alcoholism and the use of multi-
ple medications. For high-risk patients, it
is recommended to use COX-2 selective
inhibitors or a traditional NSAID plus a
gastroprotective agent (e.g. PPI). 

Other agents may also be used for OA.
Narcotic analegesics13,15 relieve pain but
lack anti-inflammatory properties. They are
generally used to provide short-term anal-
gesia when pain has become very severe.
They may also be considered in patients
who do not respond or have contraindica-
tions to acetaminophen or NSAIDs, or are
not candidates for surgery for chronic pain
management. Patients may experience
adverse effects such as nausea, constipa-
tion, dizziness or drowsiness.

Recently, there has been new evi-
dence on the use of glucosamine sul-
fate.16,17,18 Glucosamine is believed to
stimulate the production of cartilage and
prevent its destruction by inflammatory
mediators and enzymes. Glucosamine
can be beneficial in reducing pain (mild-
to-moderate) in OA patients. One study

suggested that it may slow the progres-
sion of OA in the knee;18 however, the
agent used in the study was an oral form
of a specific glucosamine crystalline
product made in Belgium. The usual
dose is 1500mg/day (od or tid) and the
full effects are not seen for 4–6 weeks. A
common side effect is GI upset. Glu-
cosamine should be used with caution in
patients with diabetes due to potential
inteference with glucose control.             �
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