
Iron out a serious problem 
with your diabetic patients
Don’t ignore the risk of hemochromatosis

Hemochromatosis experts urge caregivers to consider whether
iron disorders can be at the root of the problems their diabetic
patients face. Often, the condition can go unrecognized, even

though it’s the most common potentially fatal disorder people in North
America can inherit.

“Not too long ago, a physician might not expect to see more than one
case of hemochromatosis in an entire career. Now we need to re-think
that,” says Vincent Felitti, MD, FACP, an internist in the department of
preventive medicine at Kaiser-Permanente in San Diego.

Hemochromatosis is a genetic metabolic disorder where an individ-
ual absorbs too much iron in the gastrointestinal tract, resulting in seri-
ous health problems including arthritis, cirrhosis, diabetes, impotence,
heart failure, and death.

It’s a disease frequently underdiagnosed, says Mary Cogswell, DrPH,
an epidemiologist at the Centers for Disease Control and Prevention in
Atlanta. But once it gets a foothold, diabetes can develop when iron accu-
mulations cripple islet cells in the pancreas. Today, diabetes ranks fourth
as a common comorbidity of hemochromatosis after arthritis, severe
fatigue, and elevated concentration of liver enzymes. But if it can be recog-
nized early enough in its development, the problems it causes can be
reversed, says Felitti, who notes that depending on the age of the patient,
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• Hemochromatosis occurs in approximately one in 250 Americans,
making it much more common than most health care professionals
realize.

• The iron-loading disorder can overload beta cells in the pancreas and
restrict insulin production. If the iron-loading condition lasts long
enough, it will destroy beta cell function, making diabetes irreversible.

• Iron experts recommend routine ferritin testing for all Type 2 diabetics, to
determine if hemochromatosis is the underlying cause of their disease.
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hemochromatosis-induced diabetes may be diag-
nosed as Type 1 or Type 2.

Earlier this year in the American Journal of
Preventive Medicine, Cogswell reported that doc-
tors look for a traditional presentation of the dis-
ease, a triad of skin pigmentation, diabetes
mellitus, and cirrhosis or liver disease. But the
condition appears this way only in a minority of
cases. Furthermore, Cogswell adds when those
classic symptoms are present, the disease is
already at the end stage and it’s too late to try to
reverse the diabetes. 

Cogswell says statistics based on diagnostic data
are probably underreported because hemochro-
matosis is rarely listed as the primary reason for a
visit to the doctor when diabetes, arthritis, or other
more symptomatic diseases are present. 

The same holds true for death certificates, she
says. For example, only 1.8 in a million deaths
in 1992 were directly attributed to hemochro-
matosis, she says. The low death rate is perhaps
partially attributable to effective treatment, 
she says, but more likely the disease has never
been diagnosed in some patients at all. Doctors
continue to treat patients as though they have
diabetes alone, when in fact, the diabetes is sec-
ondary to a life-threatening iron disorder that
could have been treated before it caused such
complications.

Cogswell says studies show hemochromatosis
is unlikely to be detected in patients with dia-
betes and liver diseases, unless doctors look for it
specifically. And if conventional diabetic medica-
tions are started, the patient’s condition usually
doesn’t respond to it. 

The disease is like a “big bully” because it can
bring such dire side effects, says Eugene Weinberg,
PhD, professor emeritus of microbiology at Indiana
University in Bloomington. But it is easily treated.
And as it’s becoming more common, more clini-
cians are learning to recognize it more often in the
United States, he says. 

Felitti says he strongly advocates testing the
general population for iron loading disorders 
at least once in a lifetime. The test should come

early in life for those who have a family history
of the disorder.

“At the very least,” he says, “All Type 2 diabet-
ics should be tested as part of the standard work-
up when blood sugars are found to be elevated
enough to warrant a diagnosis of diabetes.”

A random transferrin saturation test is as simple
as any other blood test and is both accurate and
inexpensive, says Felitti. In fact, he says, the idea
of adding transferrin saturation and serum ferrin
screenings to other types of blood panels has been
considered by several health care organizations.

“Anyone with a serum iron saturation level
over 50% is suspect for the disease, so a repeat
test is warranted, with the patient fasting and
abstaining from any vitamin or mineral supple-
ments for at least 24 hours.

“If the serum iron saturation test is still over
50% and the ferritin level is elevated, I recom-
mend proceeding directly to phlebotomy 
[the nearly universally successful therapy for
hemochromatosis],” he says. 

Cogswell notes that cutoff values should be
lower for women than for men because their 
distribution of transferrin is lower than men’s.

Weinberg adds that men usually begin show-
ing signs of hemochromatosis in their 20s or 30s,
but women frequently show no signs until they
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COMING IN FUTURE MONTHS

An unhealthy bronze

Once known as “bronze diabetes” because of
the darkened skin tones and hyperglycemia

common among sufferers, hemochromatosis is
much more common than most caregivers think. 

Recent research shows it is present in about
one in 250 Americans, mostly striking Caucasians
of northern European descent. Among these pop-
ulations, varying estimates of prevalence range
from .2% to .5%, although it has been found in vir-
tually every ethnic and racial group. In diabetics,
the prevalence of hemochromatosis may be 1% or
even higher, according to the Centers for Disease
Control and Prevention in Atlanta.  ■



reach menopause, when they no longer shed iron
through normal menstruation.

But, he says, “It varies all over the map how
much damage is done and when. It’s extraordi-
narily variable which organs are going to be
affected.”

Cogswell stops short of recommending univer-
sal hemochromatosis screening, at least in terms
of her role at the CDC, because she says there
have not been enough detailed studies on the
issue. However, “from a practical standpoint, it
would make sense to screen,” she says.

She says the disease is “common in compari-
son with many genetic disorders” and it meets
many of the criteria for population screening, but
the statistics on its incidence need further verifi-
cation with more studies. But she acknowledges
“the potential for preventing hemochromatosis-
associated illness and death through screening
and treatment may be great.”

Prevalence of hemochromatosis in the general
population is “borderline,” adds Michael
Engelgau, MD, a medical epidemiologist at the
CDC. However, he says, the prevalence of the
disease in people with diabetes is “probably high
enough to warrant special screening.”

Deterrents to testing

The cost of an across-the-board screening of
Type 2 diabetic patients, could be prohibitive,
notes Richard Dickey, MD, president of the
American Association of Clinical Endocrinology
and a practicing endocrinologist in Hickory, NC.

“Medicare will not pay for it, precluding the
test in most patients, since it costs $54 from my
lab and they would have to pay for it them-
selves,” Dickey says. He also says some labs
include ferritin levels in some panels, thereby
getting around that obstacle.

He also said that generalized testing could get
the prices down to as little as $20 per member of
a large HMO or other large health care organiza-
tion. But for individual patients seeing doctors in
small practices, the price is not likely to drop. 

Felitti also says hemochromatosis is hard 
to recognize, since patients frequently exhibit
no symptoms. “There are people who have
hemochromatosis that do not manifest it in 
any way except in death,” Dickey says.

Felitti agrees, but encourages practitioners to
look for hints of the disease. “An overloaded per-
son can go for months of even years with no
problem, and then suddenly flare up. It can be

quite dramatic to see,” he says.
The key is early diagnosis, says Felitti. “Com-

plications are 100% preventable if it is caught
early enough.” Even later stage diagnoses are
99% reversible through phlebotomy, he says. 

“I had an 82-year-old man in my office this
morning who has had 120 pints of blood
removed. His ferritin levels are now normal and
he’s feeling fine,”says Felitti. A typical patient
with hemochromatosis may require the gradual
removal of as much as 80 pints of blood or more.
If a patient is seriously overloaded with iron,
phlebotomies could take place as often as twice a
week, taking about a pint each time. 

The goal is to return iron saturation to a nor-
mal level. Then maintenance phlebotomies at reg-
ular intervals will keep the patient stable and
prevent iron buildup and the subsequent compli-
cations. Those diagnosed as a result of familial
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Stages of Hemochromatosis
EARLY

✔ Severe fatigue
✔ Impotence
✔ Arthralgia
✔ Arthritis (for some, the middle two fingers are

initially affected, hence the name “iron fist”)
✔ Amenorrhea 
✔ Abdominal pain
✔ Weight loss
✔ Hypothyroidism
✔ Chest pain
✔ Shortness of breath
✔ Elevated concentration of liver enzymes
✔ Depression

LATER
✔ Diabetes
✔ Hypogonadism and other endocrine disorders
✔ Arthropathy
✔ Cardiomyopathy
✔ Arrhythmia
✔ Heart enlargement
✔ Impotence/infertility

END STAGE
✔ Skin bronzing (sometimes called bronze 

diabetes)
✔ Congestive heart failure
✔ Cirrhosis
✔ Risk of hepatocellular carcinoma
✔ Risk of death is markedly increased

Source: Iron Disorders Institute, Greenville, SC. 



screening who present no symptoms may be de-
ironed with the removal of only 10 or 15 pints of
blood. 

When the patient’s ferritin levels have dropped
below 1,000 ng/mL, treatment may be needed on
a weekly or biweekly basis. Then, when ferritin
levels are at 300 ng/mL for men and 200 ng/mL
for women, treatment frequency drops to once or
twice a month. At the maintenance level (25-75
ng/mL), drawing blood depends on the patient’s
condition. Phlebotomies are usually performed
from once a month to quarterly.

Felitti also warns clinicians against expecting
to see the typical darkened skin of “bronze dia-
betes,” which is fairly uncommon. (See box, p.
74.) “But I did see a man at 7:15 this morning
who had remarkably dark skin, equally tan all
over, even in the underarms. That was clearly
bronze diabetes,” Felitti says, who is a scientific
advisor to the Iron Disorders Institute in

Greenville, SC. “If you wait for bronze diabetes,
you’ll make only end-stage diagnoses in people
who you are going to autopsy soon.”

“Family practitioners are overwhelmingly unfa-
miliar with the disease. Even many hematologists
have no familiarity with it at all,” says Felitti.

He gives every patient who needs to be tested
a printed letter of instruction explaining what
tests they need. “We will even interpret the lab
results at no charge because so many doctors are
resistant to direction on this issue,” he explains.

Dickey adds, “It’s certainly not something we
pick up as often as we should. Any patient with
endocrine disorder or evidence of liver disease
should be tested.”

[For more information, contact Eugene Weinberg at
(812) 855-4842, Vincent Felitti at (858) 573-5454,
Mary Cogswell at (770) 488-6053, and Richard
Dickey at (828) 322-7338.]  ■
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FDA makes labeling
changes for Rezulin
Agency tightens guidelines, considers other drugs

The U.S. Food and Drug Administration (FDA)
has tightened the recommendations for

Rezulin (troglitazone) and released new safety
information that warns of potential liver damage.
Within days of this action, the FDA then approved
another drug in the same class, Avandia (rosiglita-
zone), as a monotherapy and to use with met-
formin to treat insulin resistance.

Avandia (produced by SmithKline Beecham,
Philadelphia) may stand to replace a substantial
portion of the insulin-resistant Type 2 diabetic
market niche carved out by the problem-plagued
Rezulin. But Avandia is expected to have some
competition soon.

FDA approval for Actos (pioglitazone, pro-
duced by Takeda Pharmaceuticals America and
to be marketed in the United States by Eli Lilly
and Co. in Indianapolis), a third drug in the thia-
zolidinedione class, is expected very soon.

“[Rosiglitazone] is really exciting if the pre-
marketing data are borne out by widespread use,
because it doesn’t appear to cause any of the liver
problems that have been associated with troglita-
zone,” says Richard Dickey, MD, president of the
American Association of Clinical Endocrinologists
and an endocrinologist practicing in Hickory, NC.

However, Dickey says, “We need to be cau-
tious and monitor closely.”

The “significant” changes in safety information
regarding Rezulin were agreed upon in June by
the FDA and the drug’s manufacturer, Parke-
Davis Pharmaceuticals of Morris Plains, NJ. The
FDA slightly softened the blow to Rezulin manu-
facturers by widening its approval to include
combination therapy with metformin and sul-
fonylureas. Previously, it was recommended only
with sulfonylureas.

Physicians and patients are warned of the

• The U.S. Food and Drug Administration (FDA)
approves Avandia (rosiglitazone) as both a
monotherapy and in combination with met-
formin. Approval of Actos (pioglitazone) is
expected soon.

• FDA makes “significant” labeling changes for
Rezulin (troglitazone) to warn health care
professionals and patients of potential liver
problems:

— recommends baseline liver function test;
— requires monthly liver testing for the first year,

quarterly testing thereafter;
— limits use of Rezulin to patients not controlled

by other therapy, not as a single-agent therapy.
• FDA also approves the use of Rezulin in com-

bination with sulfonylureas and metformin for
patients not adequately controlled by the sul-
fonylurea-metformin combination.

KEY POINTS



need for extensive liver monitoring and cau-
tioned against the use of Rezulin as a monother-
apy through product labeling, patient package
inserts, a patient information sheet to be dis-
tributed with each prescription, and a “Dear
Health Care Professional” letter scheduled to be
mailed soon.

The revisions came in response to reports of the
deaths of at least 28 patients from liver failure
associated with the use of Rezulin. An FDA expert
committee considered the evidence in March and
made recommendations similar to the FDA’s final
decision.

Safety information now recommends a baseline
liver function test before a patient begins Rezulin
therapy and then monthly serum transaminase
levels during the first year of therapy and quar-
terly afterward. The original guidelines called for

10 tests during the first year of therapy and “peri-
odic” monitoring afterward.

Rezulin is not recommended as a single agent
therapy, although the “Dear Health Care Profes-
sional” letter says physicians “may consider it
appropriate, based on your clinical judgment of
the risk benefit profile in an individual patient, to
continue Rezulin in some patients who are cur-
rently receiving Rezulin as single agent therapy.”

“In all cases, the risk of hepatotoxicity that may
be associated with the continuation of Rezulin ther-
apy in an individual patient should be weighed
carefully against the expected benefits of continued
therapy in that individual patient and the risk ben-
efit profile of other available therapies.” (For more
on Rezulin, see Diabetes Management, April 1999,
p. 37.)

On May 26, the FDA issued a Talk Paper 
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Warnings from new 
Rezulin package liner

Rezulin (troglitazone) tablets

WARNINGS
❒ Hepatotoxicity.

Severe idiosyncratic hepatocellular injury has
been reported during marketed use. The hepatic
injury is usually reversible, but very rare cases of
hepatic failure, leading to death or liver transplant,
have been reported.

During all clinical studies in North America, a total of
48 of 2,510 (1.9%) Rezulin-treated patients and
three  of 475 (0.6%) placebo-treated patients had
alanine transaminase levels greater than three
times the upper limit of normal. Nineteen patients
(0.8%) had ALT over 8x ULN; five patients (0.2%)
had ALT values over 30x ULN. Twenty of the
Rezulin-treated and one of the placebo-treated
patients were withdrawn from treatment. Two of the
20 Rezulin-treated patients developed reversible
jaundice; one of these patients had a liver biopsy,
which was consistent with an idiosyncratic drug
reaction. An additional Rezulin-treated patient had a
liver biopsy, which was also consistent with idiosyn-
cratic drug reaction.

Serum ALT levels should be checked at the start
of therapy, at least monthly for the first year of
Rezulin therapy, and at least quarterly thereafter.
Rezulin therapy should not be initiated if the
patient has a history of liver disease, clinical evi-
dence of acute liver disease, alcohol abuse, or
increased serum ALT levels (ALT> 1.5 times the

upper limit of normal). (See CONTRAINDICA-
TIONS.) Liver function tests should also be
obtained for patients at the first symptoms sugges-
tive of hepatic dysfunction, fatigue, anorexia, nau-
sea, vomiting, abdominal pain, dark urine, or
jaundice. If serum transaminase levels are moder-
ately increased (ALT> 1.5 to 2 times the upper
limit of normal), liver function tests should be
repeated immediately and then weekly until the
levels return to normal. If at any time a patient has
jaundice or ALT rises above three times the upper
limit of normal, Rezulin should be discontinued.

INDICATIONS AND USAGE
Rezulin is indicated to improve glycemic control in
patients with Type 2 diabetes mellitus as an adjunct
to diet and exercise in combination with (not substi-
tuted for):
❒ a sulfonylurea drug for patients who are not ade-

quately controlled with a sulfonylurea alone;
❒ a sulfonylurea drug together with metformin for

patients who are not adequately controlled with
the combination of a sulfonylurea and metformin;

❒ Insulin in patients who are not adequately con-
trolled with insulin alone. Rezulin is not indicated
as initial therapy in patients with Type 2 diabetes.

CONTRAINDICATIONS
Rezulin is contraindicated in patients with known
hypersensitivity or allergy to Rezulin or any of its
components. Rezulin therapy should not be initiated
if the patient has a history of liver disease, or exhibits
clinical evidence of active liver disease, cirrhosis,
hepatitis, history of alcohol abuse, or increased
serum transaminase levels (ALT> 1.5 times the
upper limit of normal).  ■



recommending liver monitoring for patients
taking Avandia: “Because of the liver toxicity
associated with Rezulin, the FDA is recom-
mending . . . liver enzymes should be checked
at the start of rosiglitazone therapy and quar-
terly during the first year. After the first year,
testing should continue periodically.” 

Clinical trials of 4,000 patients showed no cases
of Avandia-related jaundice or liver failure.

“Rosiglitazone has pretty clear advantages as
far as we know it now,” says Barry Goldstein,
MD, PhD, professor of medicine and director of
the division of endocrinology, diabetes, and
metabolism at Jefferson Medical College of
Thomas Jefferson University in Philadelphia.

Goldstein, who participated in clinical trials for
both Rezulin and Avandia, says that the possibil-
ity of liver function problems had already begun
to emerge with Rezulin during clinical trials and
none as yet have been associated with Avandia.

SmithKline also got a wrist slap from the FDA
in April for jumping the gun with promotions
before the drug was approved.

In an April 28 letter to the company, FDA regu-
latory review officer, Mark Askine, RPh, directed
the company to discontinue use of a press release

that promoted Avandia as safe and effective
before it was approved.

Rezulin and Avandia are not recommended for
pregnant women because of inadequate research
in the area. The Rezulin package liners say
insulin is usually the therapy of choice for preg-
nant women to maintain blood glucose as close to
normal as possible.

Both drugs may also be connected with a mod-
erate weight gain, according to Goldstein. Parke-
Davis’ package literature for Rezulin says
improved glycemic control was accompanied by
weigh gains ranging from 5 pounds to 13 pounds
over a year. Figures were not available for Avandia.

Yet, despite its problems, Rezulin is effective in
normalizing blood glucose and its benefits out-
weigh its risks within the prescribed precautions,
the FDA’s expert panel said in March.

Clinical studies show a mean 1.9% decrease in
HbA1c values for patients taking Rezulin over a
one-year period. Avandia trials showed a mean
decrease of 1.5% in HbA1c.

[For more information, contact Barry Goldstein at
(215) 503-1272 and Richard Dickey at (828) 322-
7338.]  ■
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Depression physically
affects glycemic control
Risk factor for diabetes as well as other conditions

Researchers have long known of the link
between diabetes and depression, although

no one is certain which comes first. They’ve also
thought the depression meant that patients did
not take good care of themselves and therefore
had poor glycemic control.

But now a study from Washington University
in St. Louis shows that the increases in cortisol
relate to depression and that leads to hyper-
glycemia, for the first time linking the physiologi-
cal effects of the two disorders. Furthermore,
depression — even in patients with pre-diabetes
or impaired glucose tolerance — may promote
insulin resistance and speed the onset of Type 2
diabetes, says lead author of the paper, Patrick
Lustman, PhD. Lustman is a professor of medical
psychology and director of the Office for the
Study of Stress and Depression in Diabetes at
Washington University School of Medicine.

Lustman presented his research at the 59th

Scientific Sessions of the American Diabetes
Association in San Diego in June. He estimates
that 15% to 20% of all Type 2 diabetics suffer from
major depressive disorders and perhaps as many
as 90% of people with Type 2 diabetes have
episodes of depression.

“Depression is a risk factor for Type 2 dia-
betes,” he says, noting it may not get as much
press as obesity.

Lustman and his colleagues are looking at the
physical effects of depression at multiple levels
from onset to the progression of the disease and
its complications. In three studies, Lustman has
found that successfully treating depression

• Depression can have a clinical effect on dia-
betic patients.

• Researchers at Washington University in St.
Louis have found that depressed diabetics
and even those with impaired glucose toler-
ance are more insulin-resistant.

• There are estimates that as many as 90% of
all Type 2 diabetics have episodes of depres-
sion and 15% to 20% have major depressive
disorders.

KEY POINTS



results in improved glycemic control — with
patients reducing their HbA1c levels by .4 to
1.2%. “Nowhere else in medicine had there been
as good a case made for treating an emotional
problem and improving a patient’s medical con-
dition,” Lustman says.

“Diabetes causes abnormalities in neurotrans-
mitter function,” he continues. “Those abnormali-
ties in dopamine and serotonin production have
strong implications in depression.” He found that
cognitive behavioral therapy, a form of psy-
chotherapy designed for the treatment of depres-
sion, helped bring 85% of the diabetic patients in
his study into remission.

Treatment was effective, but it is rarely perma-
nent, as  80% of all depressed patients have recur-
rences and afflicted patients are rarely without

symptoms for more than a year at a time.
In the cognitive behavioral therapy study,

Lustman found that 92% of the patients treated
averaged 4.8 episodes of recurrence of depression
within a five-year follow-up period. He says fur-
ther studies will provide more information about
the effectiveness of cognitive behavioral therapy
and maintenance anti-depressant medication.

In the paper presented at the ADA sessions,
Lustman found that depressed diabetics experi-
enced 31% more bodily pain, considered them-
selves 49% less vital than controls, and had lower
scores on self-reported general health, mental
health, and physical and social function.

Lustman also found that recurring depression
was dependent on the severity of a patient’s med-
ical condition and particularly the presence of
neuropathy at the entry point.

“We have found that the status of a patient’s
diabetes determines the course of the disease,”
Lustman says. “It’s not really surprising since
diabetes is a major stressor in itself. The disease is
a roof that imposes itself over everything in his
life. There are worries about complications. It’s

hard to feel good when you’ve got an open sore
on your foot that won’t heal.”

Mark Peyrot, PhD, of the Loyola College
Center for Social and Community Research in
Baltimore, found that diabetic patients at the
highest risk of persistent depression were those
who had more than two complications of the dis-
ease, were not treated with insulin, and who did
not graduate from high school.

Lustman says the vast majority of diabetics
with depression are not recognized by their
physicians. “Probably two-thirds of the patients
with depression are never diagnosed or treated,”
Lustman says. “Doctors need to ask patients
about their state of mind and quality of life.”

Even though doctors are pressed for time,
Lustman says, they would likely find significant
improvements in their patients’ glycemic control
if depression is treated pharmacologically and/or
with psychotherapy. “If doctors would just rely
on a couple of quick questions, we’d have much
better results.”

Unfortunately, in many primary care practices,
patients who are diagnosed with depression are
simply given anti-depressant medications with-
out any emotional support or follow-up until
the next semi-annual visit. A patient has a 25%
chance of improving mentally and physically
with treatment for depression, and that 25%
is “no small prize in terms of quality of life,”
Lustman asserts.

He suggests asking patients these questions if
they seem to be at risk of depression:

1. Have you been feeling sad for more than
two weeks? 

2. Has your activity level changed?
Even more effective, Lustman says, is the Beck

Depression Inventory, a brief paper-and-pencil
test in which the patient answers 21 questions. It
measures cognitive and somatic symptoms that
he says would point out about 70% of depressed
diabetic patients.

Lustman’s findings are similar to Peyrot’s lat-
est paper on Type 1 disease, published in the June
issue of the Journal of Health and Social Behavior. 
In this study, Peyrot found that stress-related
lapses in self-care resulted in poor glycemic con-
trol among the patients who can least afford it
physiologically. Patients with Type 1 diabetes are
more vulnerable than those with Type 2 to stress-
related lapses in blood sugar maintenance, and
failure to attend to these matters can have disas-
trous consequences.

In an earlier study, Peyrot found that 41.3% of
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✍ Depression Rx
Researchers at Brown University recently found that
a combination therapy of the anti-depressant drug
Serzone and cognitive behavioral therapy seemed to
have a synergistic effect: 85% of all depressed
patients (nondiabetics) had significantly reduced or
even eliminated depression after a 12-week course
of treatment, compared to less than 50% success in
patients taking either the drug or the therapy alone.



all adult diabetics suffered from depression and
49.2% from anxiety, far higher than in the general
population where estimated rates of depression
and anxiety range between 10% and 20%.

Researchers at Kaiser-Permanante’s Center for
Health Research in Portland, OR, found the cost
of treating depressed diabetic patients was 68%
higher than all cost expenditures on nonde-
pressed nondiabetic patients.

Gregory A. Nichols, PhD, a senior research
assistant at Kaiser, says his organization has a data
base of 35,000 diabetic patients treated since 1988,
so there are ample opportunities to study issues
like the links between depression and diabetes.

“We found people who are depressed are more
likely to be taking insulin,” Nichols says. “Also,
the depressed group tended to be younger, were
more likely to be female, had more comorbidities,
and have a higher BMI (body mass index).”

[For more information, contact Patrick Lustman at
(314) 362-2441 and Gregory Nichols at (503) 335-
6733.]  ■

UKPDS update: Bagful 
of medications needed 
Control of sugars and hypertension key goals

Type 2 diabetics need as many as 11 drugs to
maintain glycemic control and reduce the risk

of complications over the average 24 years they
live with the disease, researchers analyzing
results of the United Kingdom Prospective
Diabetes Study (UKPDS) said at the Scientific
Sessions of the American Diabetes Association
(ADA) in San Diego in June.

British UKPDS investigator Robert C. Turner,
MD, from the University of Oxford in England,
says intense therapy on a regular basis is the key
to maintaining glycemic control and preventing
the onset of complications.

Turner says after following the changes of
glycemic control in his study participants, it
became apparent that drug therapy was effective
for about five years. Then the patients get thirsty,
problems with blood sugar resurface, and doc-
tors have to move on to using other medication
strategies. What may happen, Turner says, is
doctors can use up their options and have to go

to insulin sooner in the course of treatment, sim-
ply because other options have been exhausted.
But as a relief to many, insulin therapy did not
seem to lead to any increase in the risk of devel-
oping cardiovascular disease.

The dramatic results in HbA1c soon began right
after treatment started. But after only three
months, HbA1c began to creep back up again in
patients controlling their disease with diet and
exercise alone, while it continued to fall with the
drug therapy group.

Turner suggests this course of therapy to keep
chasing down indicators of glycemic control
(such as HbA1c levels) after diet and exercise
alone no longer keeps patients under control:

• Begin with metformin and monitor carefully
to see if the effectiveness begins to drop.

• Add sulfonylureas. One small study sug-
gests there may be an increase in complications if
the two are used together, but it will take larger
studies to establish if the risks exist.

• Go to insulin when HbA1c levels begin to
rise again uncontrollably or there are indications
of other problems with glycemic control, such as
thirst or frequent urination.

Turner’s study did not include the use of 
thiazolidediones.

Another important goal is to control blood
pressure to 135/85 or lower. The UKPDS showed
that ACE inhibitors and beta blockers work
equally well for this purpose.

Control and/or prevention of hypertension is
another key area of concern raised by the UKPDS.
Commenting on the hypertension indication of the
study at the ADA meeting, James S. Sowers, MD,
noted a study adjunct to the UKPDS showed that
Type 2 patients under tight control had 44% fewer
strokes and 58% fewer fatal strokes. In addition,
tight control brought systolic blood pressures
down 10 mm Hg and diastolic pressures down 
5 mm Hg.

Sowers also noted that hypertension is unique
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• Researchers say it may take as many as 11
different drugs to manage a patient’s diabetes
as the disease develops over decades of the
patient’s life. 

• The United Kingdom Prospective Diabetes
Study confirms importance of tight glycemic
control and managing hypertension for long-
term survival of diabetic patients.

KEY POINTS



in diabetic patients because blood pressure does
not decline at night like it does in nondiabetics,
so diabetics are subject to longer periods of sus-
tained hypertension.

Limitations of the UKPDS were noted by
David M. Nathan, MD, from Massachusetts
General Hospital in Boston. “Therapeutic
crossovers made comparisons of individual ther-
apies problematic at best,” says Nathan, who con-
tinued by noting it is hard to determine which
therapies brought which results, since many
patients were treated with medications beyond
what they started with in order to bring their con-
ditions under control.

He also noted that complications were lumped
together, so it would be difficult to determine,
for example, how many patients went on to
develop a specific complication, like retinopathy,
over the long course of the study. “This study
has been going on since the time of Moses,”
Nathan quipped, noting that in reality, Jimmy
Carter was president when the 20-year trial
began.  ■
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UKPDS Drug Shopping List
Here’s the shopping list of drugs needed to
control diabetes and limit complications, accord-
ing the UKPDS study presented to the 59th
Scientific Sessions of the American Diabetes
Association in San Diego:

Condition To Control # of Drugs Needed
Glycemic control 3-4
Hypertension 3
Lipids 1-2
Risks of 
cardiovascular disease 1 (aspirin)

Smoking 1 (nicotine patch)

The UKPDS study indicates these goals for 
diabetes caregivers to set with their patients:

✔ HbA1c below 7%
✔ Blood pressure less than 135/85
✔ LDL below 100 mg/dL

Pre-diabetics have high
risk of all-cause mortality
Soaring medical expenses should alert caretakers

Citing studies that show mortality from all
causes rises steadily in the years before a

patient is diagnosed, researchers are recommend-
ing early diagnosis more strongly than ever.

Johns Hopkins researchers told health care pro-
fessionals at the American Diabetes Association
Scientific Sessions in San Diego in June, that all-
cause mortality for patients with impaired glu-
cose tolerance (IGT) was 42% higher than in
patients with normal blood glucose levels. The
risk of death for those with undiagnosed diabetes
was 177% greater and 211% greater in those with
diagnosed diabetes.

“This makes it critically important that doctors
identify people with abnormal blood glucose lev-
els, especially those with undiagnosed diabetes,”
says Frederick L. Brancati, MD, associate professor
of medicine and epidemiology at Johns Hopkins
University School of Medicine in Baltimore.

Those figures make Brancati think that across-
the-board HbA1c testing should be the standard
for screening. “That’s where the rubber meets the
road,” he says. However, he warns, there are

many patients who “fall through the cracks” and
suggests that HbA1c levels may be “insufficiently
sensitive” to identify some IGT patients. For that
reason, Brancati looks for a resurgence in the use
of the two-hour glucose tolerance test.

“We probably lose [more diagnoses] than we
capture by not doing the GTT. It cuts out a lot of
people who may have OK fasting sugars, but still
be impaired,” says Brancati. “I know it is difficult
and time-consuming to do, and it is uncomfort-
able for the patient. That’s probably why it isn’t
done very often.” he says. “There is a progres-
sively rising risk of death as glucose tolerance
worsens, and this risk is independent of estab-
lished risk factors for cardiovascular disease.”

His team also found that 35% of all American
die by the age of 75, but for those with impaired
glucose tolerance, 42% die by the age of 75 —
52% of those with undiagnosed diabetes and 77%
of those with diagnosed diabetes.

Brancati explains the higher mortality rate
among diagnosed patients: Many patients with
diabetes go undiagnosed for years, and by the
time they are diagnosed, complications like car-
diovascular disease and nephropathy have
already set in, bringing with them them increased
risk of death.

Researchers at Kaiser Permanente’s Northwest
Region Center for Health Research in Portland,
OR, have found that glucose tolerance-impaired



patients have steadily rising medical costs in the
eight years prior to a diagnosis of Type 2 diabetes.

Gregory A. Nichols, PhD, a senior research
assistant at Kaiser, stops short of saying rising
medical costs should be a marker for increasing
insulin sensitivity, but says, “It could be an alert
that maybe diabetes is one of the things we ought
to look at.”

He says he believes Kaiser’s registry contain-
ing data on 35,000 diabetics since 1988 is the
longest running diabetes registry in the world.

Looking at data from that registry, Nichols
found that patients with IGT had significantly
lower all-cause medical costs than diagnosed dia-
betics or even nondiabetic control eight years
prior to diagnosis. But those costs began to
steadily creep upward. Six years before diagno-
sis, IGT patients cost 25% more than controls and
22% more than diagnosed diabetics.

IGT and cost of care

The figures became even more telling three
years before diagnosis, when IGT patients cost
2.8 times as much as controls and 2.1 times as
much as diagnosed diabetics.

By the year before diagnosis, IGT patients
spent a whopping $8,685 in health care costs, 4.5
times the cost of control ($1,949) and 3.1 times the
amount spent by diagnosed diabetics ($2,819).
Costs were determined in 1993 dollars.

Nearly half (43%) of pre-diagnosis costs were
cardiovascular related, Nichols says. “In a large
part, these costs are driven by efforts to manage
cardiovascular risk factors and cardiovascular dis-
ease.” This substantiates other theories that car-
diovascular complications of diabetes may get a
foothold long before a patient is diagnosed.

“We are only now beginning to understand the
longitudinal costs of diabetes after recognition,”
says Nichols. “Yet this is the first study that has
looked at costs prior to recognition.”

All of this comes despite what Nichols thinks
is a comparatively early diagnosis tradition at
Kaiser Northwest with an average HbA1C of 7.6%
among its diagnosed diabetic patients.

“Our diabetes program is very aggressive, and
because our medical care is comprehensive, we
think we’re finding diabetes earlier than in the
general population,” he says.

Nichols adds, “Certainly, I think the research is
all increasingly clear that control is a good thing. I
am surprised there was ever a question about it.”

Nichols and his team are currently studying

what he calls a dramatic jump in health care costs
among diabetic patients in the first two years
after diagnosis.

A major multicenter trial, the Diabetes
Prevention Program, is currently under way to
determine whether early treatment can prevent
or delay the onset of diabetes in people with IGT
and whether lifestyle modification or drug ther-
apy is the best approach.

[For more information, contact Frederick Brancati
at (410) 955-9843 and Gregory Nichols at  (503) 335-
6733.]  ■

Is Type 2 diabetes 
an autoimmune disease?
May be subcategory that needs separate treatment

Two researchers are presenting challenging
new ways of looking at Type 2 diabetes, one

suggesting that the disease in the elderly is some-
times caused by an autoimmune response and
the other that it should be added to the growing
list of inflammatory diseases.

One scientist suggest that there may even be a
subcategory of Type 2 diabetes that he calls
Latent Autoimmune Diabetes in Adults (LADA),
and the other found markers of inflammation
that appear to be predictive of the development
of diabetes.

Massimo Pietropaolo, MD, assistant professor
of pediatrics and medicine at the University of
Pittsburgh and a researcher in the department of
immunogenetics at Children’s Hospital of
Pittsburgh, estimates that 10% to 33% of elderly
Type 2 diabetics may actually have an autoim-
mune form of the disease requiring different
treatment.

“The fact that islet cell autoimmunity is associ-
ated with poor diabetes control among elderly
patients raises the possibility that these individu-
als may require aggressive intervention to reduce
the risk of the complications related with hyper-
glycemia . . . and may be useful in predicting the
likelihood of insulin requirement,” Pietropaolo
wrote in a paper presented at the American
Diabetes Association Scientific Sessions in June.

“It is more than likely a different disease, that
results from a combination of abnormalities in
both insulin secretion and insulin action,” says
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Pietropaolo. “And when you think that 16 million
people have diabetes in this country, that percent-
age means a very large number of people may
have LADA.”

In a study of 196 elderly Type 2 diabetic patients
and 94 nondiabetic controls, Pietropaolo found a
“significant” increase in fibrinogen and C-reactive
protein levels in addition to high levels of GAD-65
(islet autoantigen glutamic acid decarboxylase)
and/or IA-2 (protein tyrosine phosphatase-like
protein molecules found in islet cells) antibodies,
triggering an acute phase response associated with
islet cell autoimmunity “that may in part explain
the defect in insulin secretion seen in Type 2 
diabetes.”

Those who had higher levels of the autoanti-
bodies had higher fasting glucose levels, higher
glucose levels after a two-hour glucose tolerance
test, had lower serum albumin levels and had a
proportionately higher use of oral antidiabetic
agents over the seven years of the study.

Pietropaolo says there are several hypotheses
about the cause of LADA, ranging from genetic
predisposition to aging to overnutrition. “This
isn’t really a new idea,” says Pietropaolo. “It’s
simply that we have more reliable assays to iden-
tify them, particularly autoantibodies against
GAD-65 [glutamic acid decarboxylase] and we
can now find factors not present in Type 2 or
Type 1 diabetes.”

Pietropaolo adds, “We’re still in the stage of
understanding. There are no guidelines as yet
because there simply aren’t enough numbers.
We’re in the process of increasing the sample size,
and we’re currently running 11,000 samples to
substantiate our hypothesis.”

Specifically, Pietropaolo found that some Type
2 diabetics manifest symptoms typical of Type 1
diabetes, for example, a younger age at diagnosis,
lower body mass index and a relentless loss of
beta cell mass.

The diagnosis of LADA involves collecting
blood samples and testing them for recombinant
human glutamic acid decarboxylase and recombi-
nant IA-2, says Pietropaolo.

He recommends the use of medications to
block autoimmunity and anti-inflammatory
responses early to prevent complications. He also
notes that low serum albumin and high levels of
fibrinogen and C-reactive protein may all be
markers of inflammation and underlying cardio-
vascular disease.

That makes Pietropaolo think it is “conceivable”
that inflammation may be part of the autoimmune

reaction that leads to the malfunction of pancreatic
beta cells.

The perceptions of diabetes may continue to
expand, as Brazilian scientists add some data to
the theory of diabetes as an inflammatory disor-
der in a paper presented to the ADA. 

Looking at more than 12,000 subjects participat-
ing in the Atherosclerosis Risk In Communities
Study, Maria Ines Schmidt, MD, a researcher at
the Federal University of Rio Grande do Sul in
Porto Alegre, Brazil, and her colleagues found
markers she says are predictive of Type 2 diabetes.
They found specific markers of inflammation,
particularly high white cell counts and fibrinogen
levels and low levels of albumin.

Adjusting for risk factors such as family history
or obesity, those in the 25th percentile of white cell
counts were twice as likely to develop diabetes
within seven years. Those with the lowest levels
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of albumin and the highest levels of fibrinogen
were also at a higher risk for diabetes.

Schmidt also found above average levels of oro-
somucoid and sialic acid were predictive of devel-
oping diabetes within three years. She says the
inflammation is the common element bridging
cardiovascular disease and diabetes.

“Although these findings have no immediate
clinical application, a lot more research on this
issue needs to be done in order to find new clues
as to how to prevent and manage diabetes,”
Schmidt said.

[For more information, contact Massimo
Pietropaolo at (412) 692-6491.] ■

ADA session notes

The following are points of interest from the
American Diabetes Association Scientific

Sessions in San Diego in June:
•After a workshop conducted by the ADA’s

Council on Behavioral Medicine and Psychology,
representatives from the ADA, National Institutes
of Health, and Nurses Research Institute say now
is the time to ask for grant money to fund behav-
ioral research in diabetes management. Council
president Daniel J. Cox, PhD, noted the council
would try to help sharpen the research skills of
behavioral therapists to encourage more of them
to do more research and report their findings. He
noted a place to start is through communicating
with the council through e-mail. Links are avail-
able through the council, which can be found on
the ADA Web site at www.diabetes.org.

• Reducing diabetes-related heart disease is as
simple as taking an aspirin a day, but fewer than
one in five American diabetics are doing so.
While 98% of all diabetics are eligible to take the
ADA-recommended dosage of 81 mg to 325 mg
of enteric-coated aspirin, according to  Centers
for Disease Control and Prevention statistics,
only 37% of the patients with diagnosed cardio-
vascular disease and 13% of those with cardio-
vascular disease risk reported regular aspirin 
use in the NHANESIII (National Health and
Nutrition Examination Survey). 

• Diabetic patients have a significantly increased
mortality six months after a myocardial infarction,
Scottish researchers reported. Christopher J.G.
Kelly, MD, of Stobhill Hospital in Glasgow,
Scotland, found that six-month post MI all-cause

mortality in the diabetic group was 33% in the dia-
betic group and 13% in the non-diabetic group.
Kelly suggests that diabetics present to emergency
rooms later due to atypical symptoms and upon
arrival are at risk of receiving inappropriate throm-
bosis and/or secondary prevention.  ■
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CE objectives

After reading this month’s issue of Diabetes
Management, the continuing education partici-

pant should be able to:
• Identify particular clinical, administrative, edu-

cation or managerial issues related to the disease
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.  ■


