
FDA panel says Rezulin should 
not be used as monotherapy
Experts say benefits to patients outweigh risks

Rezulin remains on the market, but with some new restrictions and
many caveats — after a Food and Drug Administration (FDA)
advisory panel decided March 26 the benefits of the controversial

insulin-sensitizing drug outweigh the risks of liver failure.
The recommendations of the Endocrinologic and Metabolic Drugs

Advisory Committee, expected to be taken up by the full FDA in April,
warn against the use of Rezulin as a monotherapy, but acknowledge its
effectiveness when used for patients with particularly stubborn insulin
resistance.

“This is not to be used ever as a first-line drug for diabetes,” says
panel member Jules Hirsch, MD, senior physician at the Laboratory for
Human Behavior and Metabolism at The Rockefeller University in New
York City.

Rezulin, marketed by Warner-Lambert, has been linked to at least 28
deaths from acute liver failure. 

The panel’s recommendation was greeted as a “good decision” by
Richard Kahn, PhD, chief scientific and medical officer of the American
Diabetic Association (ADA) in Alexandria, VA. “Monotherapy and the
risk of adverse events are a concern. The use of monotherapy suggests
that other therapies haven’t been tried,” he says.

In conjunction with either insulin, metformins, or sulfonylureas, Kahn
says he believes the benefits to hundreds of thousands of patients who
are particularly insulin-resistant outweigh the risks of liver damage.

Testimony from FDA epi-
demiologist David Graham,
PhD, showed that at least 28
people have died from liver
failure connected with the use
of Rezulin since the drug was
approved in January 1997.
Seven others survived only
with liver transplants, and five
recovered without a transplant.

However, Graham told the
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panel he believes the incidence of adverse liver
reactions due to the use of Rezulin has been
underreported. He conservatively estimates that
only about 10% of the liver side effects have been
reported, suggesting the incidence of acute liver
failure is as high as one in 1,800 patients using the
drug. Reports in the Los Angeles Times alleged 155
deaths might be tied to Rezulin. Approximately
750,000 patients have used it. 

Last July, Warner Lambert inserted package
liners alerting physicians to perform liver func-
tion tests at the beginning of Rezulin therapy and
repeat them monthly for the first eight months of
using the drug. With the start of month nine, liver
tests should be done every two months for the
remainder of the first year of Rezulin therapy,
then performed periodically thereafter.

Rapid failures can’t be detected early

However, Graham told the panel it took less
than a month for patients to experience the most
dramatic reactions to Rezulin, and as many as
75% of liver failures would be missed by monthly
monitoring because of extremely rapid deteriora-
tion. He called these patients “rapid risers,” who
went into sudden acute liver failure in as little as
four days after beginning Rezulin therapy.

“For most of these patients, jaundice was the
first sign of trouble, and by then, the horse is out
of the barn,” he said, adding that encephalopathy

rapidly follows jaundice.
Some panel members suggested that patients

need additional education when they begin taking
Rezulin, and they should be advised to contact
their physicians immediately if they experience
nausea, vomiting, or jaundice. 

Graham said the risk of complications increases
the longer patients stay on troglitazone, and
patients taking the drug have a risk of acute liver
failure that is 50 times greater than that of the gen-
eral population.

However, Warner Lambert argued that the risk
seemed to diminish as patients take Rezulin for
longer periods of time. The company said no
cases of acute liver failure have appeared beyond
11 months of using the drug.

Stephen Clement, MD, an endocrinologist at
the Georgetown University Medical Center in
Washington, DC, argued on behalf of the ADA
that “the benefits of Rezulin may outweigh its
risks.

“Rezulin is a drug whose mechanism of action
is not shared by any other approved glucose-
lowering agent, and because of that fact, it has
offered health care professionals an important
advance in pharmacotherapy,” Clement told the
panel. 

He said Rezulin has been “invaluable for
countless individuals who, for many reasons,
cannot achieve good glycemic control with the
other drugs available.”

Clement said the ADA trusts the FDA’s exper-
tise, not only in the matter of Rezulin, but in
approving and reviewing new drugs, weighing
benefits and risks in diabetes treatment.

March 23, the British equivalent of the FDA,
the UK Medicines Control Agency, rejected an
application by Glaxo Wellcome to reintroduce
troglitazone to the British market. Glaxo volun-
tarily withdrew the drug from that market in
December 1997 after reports of liver toxicity
emerged in the United States and Japan. Glaxo
applied for the reintroduction with recommenda-
tions of increased liver monitoring. 
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COMING IN FUTURE MONTHS

• FDA advisory panel says Rezulin (troglita-
zone) should not be used as a monotherapy.

• Panel rules benefits of Rezulin outweigh the
risks of liver failure that caused at least 28
deaths.

• Patient education will be expanded to include
warnings that those experiencing vomiting 
or nausea should contact their physicians
immediately.

KEY POINTS



[For more information, contact the American
Diabetes Association at (703) 549-1500. Contact the
FDA’s Center for Drug Evaluation and Research
Endocrinologic and Metabolic Drugs Advisory
Committee at (301) 827-7001.]  ■

Calcium channel blocker
study fails to sway critics 
Older diabetics may benefit, but caution urged

Critics are pouring cold water on a recent
Finnish study that says the use of calcium

channel blockers in older diabetic patients pro-
duces dramatic reductions in myocardial infarc-
tion and stroke.

The study, published in the March 4 issue of
the New England Journal of Medicine, concludes
that nitrendipine-based antihypertensive therapy
produced markedly improved results for diabetic
patients with hypertension.

The study conducted by Finnish researchers as
part of the Systolic Hypertension in Europe (Syst-
Eur) trial found that over two years, the use of
calcium channel blockers by 492 diabetic patients
produced these results:

❒ reduced systolic and diastolic pressure in dia-
betic patients by 10.3 and 4.5 mm Hg respectively;

❒ reduced overall mortality by 55%;
❒ reduced mortality from cardiovascular dis-

ease by 76%;
❒ reduced nonfatal stroke by 73%;
❒ reduced all cardiac events by 83%.

Among non-diabetic patients, the study showed
respective reductions of 26% and 38% for all car-
diovascular events and all strokes.

A 1995 meta-analysis published in the journal
Circulation showed that short-acting dihydropyri-
dine calcium channel blockers seemed to provoke
myocardial infarction (MI), as well as other data
published in the intervening four years.

One of the authors of that original study was
Bruce Psaty, PhD, MD, an internist and profes-
sor of medicine at the University of Washington
in Seattle. Psaty is highly critical of the Finnish
study’s methodology and the quality of the
medical care available to the study’s subjects in
Eastern Europe. 

About half the patients in the Syst-Eur study
were from Eastern Europe, which typically has 
“a lower quality of medical care,” he says. “The
CHF and stroke statistics in the study are typical
of medical care in the U.S. in the 1960s. It looks
like there were fewer events and higher numbers
of fatalities, which suggests to me that either the
investigators are missing mild events or the med-
ical care system is missing them.”
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FDA gives Pioglitazone 
priority review status

While the Food and Drug Administration (FDA) is
considering serious side effects of troglitazone,

it has given priority review status to pioglitazone,
another drug in the same class, thiazolidinediones
(TZDs), which work by reducing insulin resistance
and taking the stress off the pancreas.

Pioglitazone, developed by Takeda America
Research and Development Center of Princeton,
NJ, will be marketed in the United States by Eli
Lilly and Co., under the brand name ACTOS.

Pioglitazone has been studied in human trials in
the United States involving 2,500 subjects to date. 

“Clinical studies indicate that ACTOS
improves glycemic control in terms of fasting
blood glucose and hemoglobin A1c,” says
Roberta L. Schneider , MD, Takeda’s vice presi-
dent for drug development and lead clinical
researcher in the Princeton headquarters. 

Schneider says ACTOS attacks insulin resis-
tance, which “offers a more logical approach to
treatment than many other therapies.”

In January, the FDA granted priority review to
rosiglitazone, another drug in the TZD class being
developed by SmithKline Beecham under the
brand name Avandia.

[Eli Lilly and Co. can be reached at (317) 277-
1172. Contact Roberta Schneider at (202) 261-
2873.]  ■

• Finnish study shows benefits of calcium chan-
nel blockers in preventing stroke and myocar-
dial infarction in elderly diabetic patients.

• Critics say trial was not definitive and repeat
warnings that long-term calcium channel
blocker therapy can worsen congestive heart
failure and increase mortality for diabetic
hypertensive patients.

KEY POINTS



He points out that the Finnish study is “The
one and only positive trial that has looked at cal-
cium channel blockers.”

He and a group of fellow researchers have
written a letter to the New England Journal of
Medicine disputing the findings.

Some of the issues Psaty pointed out were:
❒ Trials are compared though placebo patients

were not similar.
❒ The analysis was done through a posthoc

subgroup analysis, rather than through a planned
study, which “makes it difficult to know what it
means.”

❒ The study was conducted on a drug that is
not available in the United States (nitrendipine, a
dihydropyridine calcium channel blocker). 

Researchers say study is supported

The Finnish researchers, led by Jaakko
Tuomilehto, MD, at the National Public Health
Institute in Helsinki, Finland, argued their 
findings are supported by the 1991 Systolic
Hypertension in the Elderly Program (SHEP),
although the prevention of cardiovascular
events and stroke was somewhat lower. 

Other studies, such as the Appropriate Blood
Pressure Control in Diabetes Trial (ABCD) showed
higher incidence of MI among the nisoldipine
group, but because patients received many differ-
ent drugs at the same time, it is difficult to deter-
mine what accounted for the different risk.

The Finnish study underscores the importance
of treating hypertension in diabetics, says Sidney
Smith, MD, professor and chief of cardiology at the
University of North Carolina Medical School in
Chapel Hill and a past president of the American
Heart Association.

“The article suggests that long-term calcium
antagonists can be used among patients where
other forms of antihypertensive therapy are not
working,” he says. Smith notes that diuretics and
ACE inhibitors were also being used by some
patients, indicating that combination therapy
may have had some bearing on the Finnish
results.

He says the burgeoning incidence of hyperten-
sion may warrant the use of aggressive therapies
such as calcium channel blockers, particularly
among diabetics who are so susceptible to vascu-
lar disease.

[Bruce Psaty can be reached at (206) 731-5865.
Contact Sidney Smith at (919) 966-0732.]  ■

Does the Y2K bug threaten
the insulin supply? 
Producers are confident, pharmacists concerned

The Y2K computer glitch could quickly create
life-threatening problems if it impedes the

flow of insulin from manufacturers to patients
who need it on a daily basis.

The two insulin manufacturers in the United
States say not to worry. Meanwhile, the American
Pharmaceutical Association Foundation and
industrial consultants warn a bit of concern is
appropriate, advising diabetics to begin slowly to
accumulate an extra 30-day supply of essential
prescriptions, just to be safe.

They all agree on one thing: If health care
providers, pharmacies, and patients worry too
much and begin to accumulate larger stockpiles
than 30 days, they could create a “self-fulfilling
prophecy,” resulting in a shortage of insulin.

The bottom line is that the Food and Drug
Administration (FDA) is calling on pharmaceuti-
cal manufacturers to determine the vulnerability
of the supply of prescription drugs in the face of
the challenges presented — if computer pro-
grams won’t recognize the rollover to the year
2000.

Known by the shorthand Y2K, the problem
arises from older computer systems programmed
to recognized the year by two digits, as in “99”
for 1999, which will refuse to function in 2000
because it will be unable to distinguish it from
1900. Business and industry are urgently imple-
menting remedies for the problem, but some
won’t finish before 2000, and others are depen-
dent on vendors and those who could fail to be
compliant in time. 

Eli Lilly and Co. in Indianapolis, the coun-
try’s largest insulin producer, expects to be fully
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• Insulin producers take steps to ensure insulin
stream will be uninterrupted after 1999.

• Pharmacists and others express concern and
recommend patients keep an extra 30 days of
medication on hand.

• Producers and pharmacists fear stockpiling
will make insulin shortage a “self-fulfilling
prophecy.”

KEY POINTS



Y2K-compliant by mid-1999 and Novo Nordisk
Pharmaceuticals in New York City says its com-
pliance will be complete by the third quarter of
this year.

But spokeswomen for both companies caution
their ability to produce insulin will be based on the
assumption that computer-dependent municipal
electric and water supplies remain uninterrupted.

“It’s obviously a complicated issue,” says
Susan Jackson, spokeswoman for Novo Nordisk.
“Our manufacturing process is very dependent
on the delivery of electricity and water. If there
was an interruption, all our manufacturing pro-
cesses would stop and fermentation tanks would
have to be emptied.”

Novo’s plant in Clayton, NC, will continue its
ordinary insulin production, which keeps ahead
by three to six months, not including “any stores
already sold but not in patients’ hands yet,”
Jackson says.

Lilly’s spokeswoman, Doyia Chadwick, says
at the beginning of the fourth quarter (Oct. 1), her
company will have a 40- to 80-day supply of
insulin based on normal buying patterns. She
says Lilly always has a minimum of 45 days’ sup-
ply of insulin on hand. She confirms that Lilly’s
Indianapolis manufacturing facility could be vul-
nerable to any power or water system failures
from its surrounding community. “We’re doing
everything in our means to be ready.”

Stockpiling could create shortages

Both firms say they are concerned that fearful
suppliers and patients may create shortages by
stockpiling supplies of insulin. “We’re not recom-
mending stockpiling in any way,” Jackson says.
“We believe patients will have the product they
need.”

Chadwick adds, “If everybody walks the walk,
there will be no problem.” But there are some
who would rather be safe than sorry.

In a story published in the Washington Post on
March 22, the American Red Cross recommended
patients have several days to a week’s supply of
prescription medications on hand before the end
of 1999. 

Ben Bluml, RPh, the American Pharmaceutical
Association Foundation’s senior director for
research in Washington, DC, takes a more cau-
tious stance by recommending that consumers
get a month ahead on their medications. “People
should start stocking up in late summer or early
fall,” he says. “If people all start to get prepared

ahead of time, we’ll all start to feel comfortable
without creating an excessive burden on the sup-
ply chain.”

Bluml says health care professionals should 
be sure the message is delivered in a way that
“ensures responsible behavior.” He called on
pharmaceutical manufacturers to help instill “con-
fidence in our system, but with technology the
way it is, the supply chains are not that deep.”

Bluml says health care providers recommend-
ing their patients get an extra month’s supply of
insulin should be aware that health plans often
restrict prescription refills to one every 30 days,
so patients may have to fight for reimbursement
or finance the extra medications themselves.

The ECRI (Emergency Care Research Institute),
a nonprofit global think tank in Plymouth
Meeting, PA, is conducting its own research on
Y2K issues, largely those involving the function-
ing of biomedical devices, and is offering tele-
phone seminars on preparedness for health care
professionals.

During a recent seminar, an informal poll
showed that nearly half of the 179 participants (all
health care professionals) intended to stockpile
some medications in anticipation of some breaks
in the supply line. Three out of four said they
would save a week’s supply or more, says Tom
Skorup, associate director of the health support
group at ECRI. Skorup says he is concerned about
the manufacturers’ ability to meet what appears
to be a trend for at least moderate stockpiling.

“We can’t foresee any real problems, but there’s
no way to be 100% sure,” says Tony Montagnolo,
ECRI’s vice president for technological planning.
“On the fringes, there are people who believe this
is a giant hoax and others believe it may be the
end of the world. We don’t believe it’s either.” Yet,
he adds, “There will definitely be problems. How
serious they are depends on how well-prepared
we are.”

“If everybody behaves responsibly, we have no
reason to believe Jan.1, 2000, will be any different
from Dec. 31, 1999,” Bluml concludes. 

At least one major mail order source of pre-
scription drugs already has plans to stock up on
insulin.

“We’re just being prudent,” says Rick Lynch,
president of 50-50 Pharmacy in Carrollton, TX. “It
doesn’t hurt to have too much, but it will hurt if
you have too little.”

Lynch says he feels statements from Lilly and
Nova are “ambiguous,” and he needs to protect
his patients, who buy 10,000 bottles of insulin a
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month from 50-50. Of those, 95% of them are chil-
dren. He’s ordering extra stocks and bringing in
extra refrigeration units.

[Contact Susan Jackson at (212) 867-0123, Doyia
Chadwick at (317) 277-6990, Ben Bluml at (800) 237-
2742, and Tom Skorup and Tony Montagnolo at (610)
825-6000.]  ■

Helping patients cope
with impact of diabetes
Look for signs of depression regularly

The technical name might be diabetes mellitus,
but one clinician has dubbed it “diabetes

overwhelmus.” 
“A diagnosis of diabetes requires a patient to

make hundreds of decisions a day related to the
disease. It can all be overwhelming,” says
Richard Rubin, PhD, assistant professor of
medicine and pediatrics at Johns Hopkins School
of Medicine in Baltimore.

Rubin tells the story of his son, diagnosed with
Type 1 diabetes 20 years ago at the age of 7. “He
told me recently that he hasn’t gone 15 minutes
without thinking of his diabetes since then,”
Rubin says. “That’s a heavy burden for anyone.”

Diabetes is an unusual disease because it
requires patients to manage their own disease
99% of the time, he adds.

The disease requires total lifestyle change,
regardless of the age of the patient. An adult
diagnosed with Type 2 diabetes has to change
diet, exercise, and general health habits. Children
diagnosed with Type 1 can involve the whole
family in their care, considering how important it

is to eat the proper diet and take medications
properly.

It’s not surprising that many diabetics and
their families begin to suffer psychological set-
backs, sometimes even serious psychological dis-
orders that become comorbidities of their disease.

Among the most common psychological effects
of diabetes are:

✔ clinical depression, especially among Type 2
diabetics and older children with Type 1;

✔ anger at being saddled with a disease that
changes lives forever;

✔ family dysfunction triggered by the lifestyle
changes required by the disease;

✔ denial often manifested by statements such
as “I had a touch of sugar once, but now I’m
OK.”

In the following articles (below and p. 44),
Diabetes Management examines the unique psy-
chological conditions often associated with Type
1 and Type 2 diabetes and some ways to treat
them.  ■

Family affair: Managing a
child with Type 1 diabetes
Coping tools can have profound impact

Adiagnosis of diabetes in a child changes that
family forever. “There’s no vacation, no

respite. Nobody else can do it for you. You always
have to pay attention to the clock,” says Sandy
Puczynski, PhD, director of research and evalua-
tion for the Medical College of Ohio in Toledo and
chairwoman for research of the Juvenile Diabetes
Foundation.

“When a child gets diabetes, it’s much as
though the whole family gets the disease because
everyone has to deal with it,” says Christine
Ternand, MD, a pediatric endocrinologist at the
University of Minnesota Hospital System in
Minneapolis.

Both Ternand and Puczynski advocate individ-
ual contact with patients and their families as
well as group therapy. Referral to a behavioral
therapist is recommended if it the situation is
serious enough to warrant it. 

Ternand teaches coping skills to the entire fam-
ily that focus on a model of grieving for the child
that will never exist again through the classic
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• Diabetes can be a psychologically overwhelm-
ing disease for the patient and his or her family.

• Patients and family members, where appro-
priate, should be screened regularly for
depression.

• Experts say empowering patients and family
members to manage their disease helps alle-
viate depression, anger, guilt, and denial. 

KEY POINTS



stages of death and dying. “Some feel they have
fallen into a black hole, a place of not feeling and
denial,” she says. “Another stage is guilt for hav-
ing developed the disease, another is fear of the
condition worsening, and finally, there is accep-
tance,” she explains.

The need to grieve

The grieving for the life a child might have
lived without diabetes is profound “because
there are losses at the ages of 6, 12, 16, as there 
are things the child can’t do because of diabetes,”
Ternand says. 

She remembers a woman in her 40s who came
to her office one afternoon in support of a friend
whose young daughter had recently been diag-
nosed with diabetes.

“When I told them we needed to say goodbye
to the child who doesn’t need shots, she began to
sob,” Ternand says. “She cried for 40 minutes,
grieving her own ‘self’ as a child diagnosed with
diabetes more than 30 years before and never
having had the opportunity to grieve.”

Unresolved grief may look very much like
depression, she adds. “People become afraid to
feel their sadness, anger, and fear. They can’t
move on through the cycle until they do.” 

At the acceptance stage, she says, people begin
to look at “what’s the plus?”

“I truly believe that everything has a blessing,”
Ternand says. “So I help them see that the family
is pulling together. Maybe the whole family is
eating healthier, that the child is becoming more
responsible, that a child met her best friend at
diabetes camp. I recently had a boy who discov-
ered he was eligible for a scholarship because he
is diabetic.”

“Some people don’t want to talk to me after I
introduce this idea, but I have planted the seed,
even if it takes 10 or 15 years to sprout,” she says.

Puczynski adds that diabetic children often
grow up to be extraordinary adults because they
mature at an early age.

Ternand works with an art therapist to help
patients and their families express their feelings
“at an awesome level.” She recalls a little girl
who drew a picture of herself and a friend walk-
ing down the street with a fence between them.
“That fence was diabetes,” Ternand says. (See
samples of patient art, inserted in this issue.)

Diabetics and their families frequently express
rage at the unfairness of the disease, Ternand says,
recalling a diabetes camp counselor who was “the

sweetest girl you’d ever want to meet and she
drew an ax murderer chopping up diabetes.”

She stresses the importance of being aware of
the impact of diabetes on siblings. She remem-
bers a child who drew the entire family in red
except one child who was blue and crying huge
tears. “That was the sibling who felt she had been
excluded from something important.” The father
of one young patient drew an atom bomb when
asked to portray the impact of diabetes on his
life, she says. “Diabetes is a challenge for the
entire family, and we need to treat it as such.” 

Both Puczynski and Ternand say diabetes can
cause an already dysfunctional family to fall
apart, in which case the burden of managing the
disease will fall upon the shoulders of one parent
— most often the mother.

Parents of diabetic children face multiple chal-
lenges. Puczynski says it’s difficult for a parent of
an infant or toddler who must cause the child
pain through repeated finger sticks and injections
the child does not understand. “Even when par-
ents know it’s for the child’s good, it is hard to
hurt a child,” she says. 

It’s also hard to see a child lose his freedom, to
lose his spontaneity, and as the teen-age years
arrive, to address compliance issues in children
who resent being different, who don’t want to
take injections when they are with their friends,
she says. Yet, she adds, teen-agers don’t want to
embarrass themselves by having a hypoglycemic
incident in public.

When to let go

Ternand and Puczynski agree one of the great-
est challenges for health care professionals deal-
ing with young diabetics is to help parents know
when it is time to allow the child to take more
responsibility for the disease and when to assert
more control. They also agree the best approach
to caring for any child with diabetes is to take an
attitude of support, not one of criticism. 

It’s very dangerous to threaten a child with
dire warnings about the consequences of failing
to maintain strict control, Puczynski warns. And
when the going gets rough, Ternand recommends
referral.

“Children with diabetes should be seeing peo-
ple who deal with children with diabetes,”
Ternand concludes. 

[Sandy Puczynski can be reached at (419) 383-5507.
Contact Christine Ternand at (651) 641-3165.]  ■
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Depression undertreated
in adult diabetics
Empowering patient improves compliance

Richard Rubin, PhD, says nearly half of his dia-
betic patients plunge into clinical depression.

“Depression is a severely underdiagnosed and
undertreated problem for people with diabetes,”
explains the assistant professor of medicine and
pediatrics at Johns Hopkins School of Medicine in
Baltimore. “It’s uniquely devastating because it
can lead them into a downward physical spiral.”

He says depressed patients with diabetes are
more likely to have complications probably
because they don’t care for themselves or their
disease as well as they should. “Some of them
say, ‘To hell with it all,’” Rubin says, remember-
ing a patient in a group therapy session who told
him that those with the “hell with it” attitude
often wind up in a living hell.

Depression tends to increase with the serious-
ness of the disease and as complications set in,
says Beth Venditti, PhD, licensed psychologist,
coordinator of lifestyle resources in the Diabetes
Prevention Program at the University of
Pittsburgh.

“I see people with borderline diabetes, at the
earliest stages, so I don’t see as much depres-
sion,” Venditti says. “That in itself is another
strong argument for prevention of diabetes.”

She points out, “A diabetic person isn’t going
to automatically be in the mental health system,
so it’s important for endocrinologists, clinicians,
and diabetes educators to become very familiar
with the criteria for depression so they can treat it
or make the appropriate referrals.” (See box for
list of questions to ask your patient, at right.)

Treat depression as a separate disease

Depression should not be treated casually,
Rubin adds, and it must be treated as a disease
separate from diabetes. Treating diabetes, even
with good control, doesn’t necessarily answer the
problem of depression, which may require ther-
apy or medication.

Health care professionals who treat diabetic
patients should screen them for depression at
every visit. “We need to recognize when some-
body is depressed and treat them with appro-
priate medications, counseling, and cognitive

behavioral therapy,” he says. Among diabetics,
Rubin adds, “Depression is common, severe,
debilitating, and treatable.”

Other emotions are significant as well. “People
tell me they are angry they have to deal with this
disease,” Venditti says. Anger, like depression,
lessens the likelihood of patient compliance.

Denial gets in the patient’s way as much as
anger or depression and may be triggered by a
lack of education among those who have been
told they have “a touch of sugar” and think they
have “recovered” from diabetes. 

Add that to the guilt many patients feel for not
sticking with their diets or exercise plans, and
compliance suffers even more, she says. It’s tough
to urge patients who feel that way to make the
lifestyle changes necessary to manage their dia-
betes without triggering the syndromes of guilt,
anger, denial, or even depression.

Reaching out

Rubin’s answer is to reach out to struggling
patients by asking, “What’s the hardest thing for
you right now?”

He follows that with, “What have you done to
change?” 

The final question, which Rubin says requires a
very specific answer is, “What do you want to
change?”

For example, he recalls a patient who told him
he was a “grazer” and spent several hours an
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Screening for Depression

Experts recommend asking diabetic patients the
following questions:

1. Are you feeling sad or hopeless?
2. Are you more tearful than usual?
3. Are you sleeping more than you once did? 
4. Has your appetite or weight changed since

your were diagnosed? 
5. Have you lost interest in things that once inter-

ested you?
6. Has your level of enjoyment and pleasure

declined?
7. Do you feel guilty or bad about yourself?
8. Are you having troubles or concerns?
9. Do you have any thoughts about hurting or

killing yourself?

Source: Richard Rubin, PhD, Johns Hopkins School of
Medicine, Baltimore.



evening eating a little bit of one thing, then a little
bit of another thing. “The key was for me to help
him see he had the solution to the problem,” Rubin
says. “I asked him about the times he didn’t graze
and how he felt.”

“Inevitably when you ask a patient about the
times he was in compliance, he will say some-
thing positive,” he says. The way to increase the
amount of compliance is to be “facilitative rather
than directive,” says Rubin, who is author of 
several books, including Practical Psychology for
Diabetes Clinicians.

Empowering patients to manage their disease
lies at the heart of managing the psychological
effects of diabetes, he says. “Engage their exper-
tise. They are experts in their own lives. That’s
fundamental. The job is not to manage diabetes,
but to help [patients] manage their diabetes.
That’s what helps keep them from getting over-
whelmed,” he says.

[Richard Rubin can be reached at (410) 243-6565
and Beth Venditti at (412) 383-2478.]  ■

Diabetic feet require 
regular care, attention 
New treatments may help prevent amputations

Vigilance has long been the watchword in treat-
ing the feet of diabetic patients. Even so, up to

15% of all people with diabetes suffer a lower
extremity amputation sometime in their lifetimes.

And as the incidence of diabetes increases and
the diabetic population ages, the rate of foot ulcers
is increasing at an even faster pace with the num-
ber of amputation increasing 29% in the 1980s.

Yet, the American Diabetes Association (ADA)
says simple and inexpensive interventions can
decrease the amputation rate by 85%. There are
also some interesting new treatments already in
use that can provide relief in extreme cases just
short of amputation.

“The key is prevention. If we can identify those
at high risk and target service to them, we’ll
improve outcomes and prevent amputations,”
says Lee Sanders, DPM, the ADA’s vice-president
for health care and education who practices at the
VA Medical Center in Lebanon, PA. (See patient
foot care checklist, inserted in this issue.)

The ADA recommends an annual foot exam 

for all patients with diabetes and more often for
those at high risk.

The following are risks to foot health:
• Compared to the general diabetic popula-

tion, those over 65 who have had the disease for
more than 10 years face twice the risk of needing
an amputation.

• Males have a 1.6-fold increased risk of ulcers
and as much as 6.5-fold risk of amputation com-
pared to females.

• African-Americans and Hispanics have
about twice the risk of amputation, and some
Native American tribes have a four-fold higher
rate than whites with diabetes.

• Living alone presents up to 3.8-fold increase
risk of amputation.

• Comorbid conditions, including diabetic
retinopathy, renal disease, and macrovascular
disease such as coronary artery disease are major
risk factors.

• Lack of patient education on foot-care meth-
ods more than triples the risk of amputation.

Simple screenings

Sanders says a clinician should check patients’
feet at every checkup, examining the skin for
breaks, color changes, and overall integrity and
texture. The clinician should also look out for any
deformities to the feet and take pedal pulses.

He says the simplest screening technique is the
use of a Semmes-Weinstein 5.07 monofilament
used to test sensation in the foot, which is avail-
able at most medical supply centers. “Every
physician who is seeing diabetic patients should
have one of these in his pocket,” says Sanders.

“If they can’t feel that monofilament, then
they’ve lost their protective sensation and they are
at high risk for foot ulcers and possible eventual
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• Risk of foot ulcers increases in:
— people who have had diabetes more than 

10 years;
— males;
— patients who have poor glucose control; 
— those who have cardiovascular, retinal, or 

renal complications. 
• Several new treatments for foot ulcers are

available, including a new surgical technique,
a healing gel, and an extreme form of debride-
ment with the help of maggots.

KEY POINTS



amputation,” says Vincent Giacalone, DPM,  a
podiatrist at the Hackensack University Medical
Center and the Pascack Valley Hospital in
Westwood, NJ. He also is a member of the dia-
betes advisory committee of the American
Podiatric Medical Association.

Giacalone explains the importance of perform-
ing such tests because patients might not notice
the gradual and painless loss of sensation on
their own.

Beyond the simple screening devices that virtu-
ally any clinician can perform, signs of abnormal-
ity should be a signal for referral to a podiatrist or
an orthopedist for further investigation.

Many specialists have pressure plate sensors in
their offices, which can help determine weight
distribution and detect pressure points that could
cause an ulcer. “The patient walks across a gait
platform that picks up pressure on the ball of the
foot. When they place a lot more pressure on the
ball of the foot, they are vulnerable to ulcers,”
Giacalone says. The key, he says, is to get the
pressure off, whether through inserts or special
shoes. Once an ulcer develops, the treatment is
far more difficult, he says, and signals the time
when a primary care physician should consider a
referral if one has not already been made.

“Most often, we see patients with ulcers that
are not responding to care by primary care physi-
cians because they are not getting the pressure
off. Getting the pressure off is the key to healing
those ulcers,” he adds.

Treatment involves weekly debridement, heal-
ing sandals, and sometimes, total contact casts
replaced weekly for several weeks.

Looking at the unconventional 

In cases of stubborn ulcers that do not respond
to conventional treatment, two new treatments
have gained considerable attention.

The first is Regranex, a unique bioengineered
gel that speeds healing. “It works very well; I like
it, “ says Giacalone.

Sanders says Regranex can play a “useful role,”
but its high cost precludes it from being a treat-
ment of first choice. “It should be for those who
haven’t done well with the simpler approaches,”
he says. (The medicine costs $350 to $400 per tube;
patients usually need two tubes to treat their feet
over a two-month period.)

Giacalone says in a year or so he expects bio-
engineered skin cultured from the foreskins of
circumcised infants to become available.

Research is showing maggot therapy may
become useful as well. But even though the crea-
tures are cultured under sterile conditions,
patients can be squeamish about inserting live
maggots into their open ulcers. An Israeli study
showed maggots applied from two to five times a
week for 24 to 72 hours completely debrided 67%
of foot ulcers within six weeks of use. Healthy
new tissue had grown over the wound. 

Giacalone says the treatment works because
“maggots will only eat dead tissue,” but adds,
“Generally, we like to use a scalpel.”

Other treatments require more tools than a
scalpel. Perhaps most unconventional of the new
treatments is a dramatic surgery called diabetic
foot salvage and used for Charcot’s foot (a condi-
tion where bones in the foot collapse).

R.J. Sullivan, MD, an orthopedic surgeon at
the University of Connecticut Health Center in
Farmington, has had “good success” with the
complex procedure that involves screws and
wires in the bones and finally a plantar plate. He
says he’s had a 75% to 80% success rate with the
procedure, but cautions, “It’s a last attempt to sal-
vage the foot before amputation.” 

Prevention is still the best way to tackle these
problems, says Sanders, who says many of the
serious diabetic foot problems can be stopped
before they start with a simple foot exam every
time a patient visits the primary care provider.

[Lee Sanders can be reached at (717) 228-5952.
Contact Vincent Giacalone at (201) 445-2000 and R.J.
Sullivan at (860) 679-6600.]  ■

Developing an artificial
organ — getting closer

Researchers trying to develop a synthetic pan-
creas may be one step closer to success, now

that a continuous glucose monitoring system
received conditional Food and Drug Administra-
tion (FDA) approval in March. One day, the tech-
nology may be used with an insulin pump, in
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order to restore some of the functions a healthy
organ would do on its own.

The monitor, developed by MiniMed in Sylmar,
CA, is composed of a sensor inserted subcuta-
neously to monitor glucose in interstitial fluids. A
thin wire attaches it to a pager-sized glucose mon-
itor. Its readings can then be downloaded into a
computer.

The FDA approved use of the monitor under
physician supervision, and it is intended to be
worn for three days to provide a comprehensive
record of glucose fluctuations, says Bob Murtfeldt,
MBA, a chemical engineer and biochemist who is
MiniMed’s director of business development. 

The monitor includes an event menu that can
mark mealtimes, exercise periods, insulin injec-
tions, and other data important to the manage-
ment of the disease.

“Endocrinologists tell us there isn’t anybody
they wouldn’t want a three-day report on, as
opposed to three or four snapshots a day you get
from a glucose monitor,” Murtfeldt says.

MiniMed also manufactures insulin pumps. 
he says, “An artificial pancreas is our long-term
goal, to combine the pump and the sensor to
insulin can be delivered on demand. This is a
step in that direction.”

MiniMed is working on the first-generation
combined pump and monitor, and the project is
about three years away from human trials,
Murtfeldt says. The company hopes to receive
approval for consumer purchase and use of the
Continuous Glucose Monitoring System soon.

“It will save a lot of finger sticks with just a
small needle-injected sensor,” Murtfeldt says. ▼

Lilly launches insulin pens
and glucagon injectibles 

Eli Lilly and Co. of Indianapolis has launched
two new products important to diabetes

management.
Recombinant glucagon for use in severe hypo-

glycemic events has replaced the company’s ani-
mal-source glucagon product and was expected
to be available in pharmacies in March.

The Humulin 70/30 (70% human insulin iso-
phane suspension, 30% human insulin), Humulin
N, and Humalog injections are intended to sim-
plify insulin delivery.

The pre-filled disposable pens hold 300 units of

insulin. No refrigeration is necessary after the
first use. The pocket-sized pen has a magnified
dosage window to dispense precise quantities of
insulin. It’s designed to improve glycemic control
in patients with irregular schedules.  ▼

Study links nephropathy
with familial risk of stroke

AScottish study published in the March issue of
Diabetes Care links a familial history of stroke

and vascular disorders to diabetic nephropathy.
Parents of patients with diabetic nephropathy

had a four-fold increase risk of stroke and a signif-
icantly shorter life span than parents of controls.

Researchers at the Royal Infirmary of Edinburgh
NHS Trust said, “This supports the hypothesis that
a common hereditary risk factor predisposes to
both vascular death and diabetic renal disease.”
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(See: Lindsay et al. Diabetic nephropathy is associ-
ated with an increased familial risk of stroke. Diabetes
Care 1999; 22:422-425.) ▼

Genetic link between 
diabetes and obesity

What if your patients could eat all they like
and take a little pill to suppress genes that

trigger insulin resistance and weight gain?
Sound like a dream?
That little pill may still be a decade or more

away, but important new findings from the
Merck-Frosst Center for Therapeutic Research in
Pointe Claire-Dorval, Quebec have turned atten-
tion toward suppression of the gene protein tyro-
sine phosphatase-1B (PTP-1B) as the wave of the
future of treatment of diabetes.

Lead researcher Brian Kennedy, PhD, a molec-
ular biologist and senior research fellow at Merck-
Frosst says the discovery “will open a whole new
area of diabetes research. I have a pretty good
feeling this may be the underlying cause of resis-
tance in Type 2 diabetes.”

His excitement is mirrored on a slightly less
enthusiastic level by Harvey Ketzeff, MD, chief
of the division of Endocrinology at Long Island
Jewish Medical Center in New Hyde Park, NY.

“This is further evidence that genetic influ-
ences are critical in the development of diabetes
and obesity,” Ketzeff said. “There are many genes
involved in insulin action, but understanding
how this gene works will help us learn how to
become sensitive to insulin.”

Kennedy’s research team was able to remove
the PTP-1B gene by using altered stem cells in a
tissue culture in mice. The altered mice and a
control group were fed the same high-fat high-
calorie diet.

“In the fed state, PTP-1B mice had a signifi-
cant 13% reduction in blood glucose concentra-
tions. . . . The PTP-1B mice had circulating
insulin concentrations that were about half those
of the control-fed animals.” Kennedy wrote in
the study published in Science on March 5.

Kennedy said he was surprised to find the
mice did not gain weight. “During the 10 weeks
the mice were on this diet, male and female wild-
type littermates rapidly gained weight, whereas
PTP-1B mice were substantially protected from
diet-induced weight gain.”

“I wouldn’t be surprised if some people are
genetically protected against diabetes and obe-
sity,” Kennedy says. “This is the first time there
has been such a link found and it’s a good target
to develop drugs against.”

[Contact Brian Kennedy at (514) 695-8221.]  ■

CE objectives

After reading this month’s issue of Diabetes
Management, CE participant should be able to:

• identify particular clinical, administrative,
education or managerial issues related to the dis-
ease management of diabetes patients;

• describe how those issues affect diabetes
patients, diabetes management programs, and
diabetes costs;

• cite practical solutions to disease manage-
ment problems associated with diabetes, based
on overall expert guidelines from the National
Institutes of Health, the American Diabetes
Association, the American Association of Diabetes
Educators, or other authorities, or based on inde-
pendent recommendations from clinicians at indi-
vidual institutions.  ■
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