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Diabetes and Pharmaceutical
Spending: New Treatments,
New Solutions

With rising health care costs gaining more attention, some have pointed to
increased spending on prescription drugs as part of the problem. Yet this
perspective overlooks the real reasons that spending on pharmaceuticals has grown in
recent years, as well as the value that new medicines provide to patients and the econ-
omy by treating diseases more effectively and helping curb overall health care spending.

Spending on pharmaceuticals represents just 10% of overall health care spending. Yet
for some of the most serious diseases and conditions, this spending has risen consider-

ably over the past 10 years.

This paper examines one increasingly prevalent disease—diabetes—and focuses on why
spending on pharmaceuticals to treat it has grown and continues to rise. Several clear

reasons emerge:

* the number of people diagnosed with diabetes over the last decade has risen by 50%
and continues to rise;

* five new classes of medicines have emerged to treat type 2 diabetes and are being
adopted by physicians as key tools in the fight against this disease;

* current standards of diabetes care increasingly emphasize drug therapy in addition to
diet and exercise strategies; and

* disease management strategies have emphasized use of pharmaceuticals to treat dia-
betes because they can yield better health outcomes and lower overall cost.

This paper is the first in a continuing series by the Pharmaceutical Research and
Manufacturers of America (PhRMA) on the expanding use of medicines in healthcare
and the clinical and economic impact of this trend on treating disease.

In 1992, Americans spent $664.3 million on oral diabetes drugs and $646.5 million on
insulins, for a total of $1.3 billion in spending on diabetes medicines. Over the next 10
years, spending on medicines to treat diabetes increased to $7.3 billion—$1.9 billion on
insulins and $5.4 billion on oral diabetes drugs. In addition to the dramatic increase in
the number of people with diabetes, increased pharmaceutical spending also is due to
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“Diabetic patients make up 6% of our population
but consume 15% of our healthcare dollar. The
main cost of diabetes is in the treatment of its
complications and not in the day-to-day treatment
of the disease itself. The millions of dollars we
spend on treatment for patients once they develop
heart disease, stroke and kidney failure could be
significantly decreased if we instead helped
patients manage their diabetes with pharmaceuti-
cals. These new medicines provide powerful tools
to prevent complications down the road and can
help save the health care system money in the
long run. As someone once said, if you think that
it is expensive to treat diabetes, try not treating it.”

Richard O. Dolinar, MD

Member of the Legislative and

Regulatory Committee

American Association of Clinical Endocrinologists
Practicing physician

the emergence of important new medicines to treat the
diseases and a growing recognition of their value in
controlling diabetes and its costs.!

Although spending on medicines to treat diabetes has
increased, it remains a small part of the total cost of
diabetes care and of increased costs for diabetes care
over time. Since 1992, the direct cost of diabetes care
has more than doubled—from $45.2 billion in 1992
to $91.8 billion in 2002. [Figure 1] Direct medical
expenditures comprised $23.2 billion for diabetes care,
$24.6 billion for chronic complications attributable to
diabetes, and $44.1 billion for excess prevalence of
general medical conditions. Indirect expenditures
resulting from lost workdays, restricted activity days,
mortality, and permanent disability due to diabetes
totaled $39.8 billion. In addition, when adjusting for
differences in age, sex, and race/ethnicity between the
population with and without diabetes, people with dia-
betes had medical expenditures that were 2.4 times
higher than expenditures that would be incurred by

What is Diabetes?

Diabetes is a group of chronic diseases character-
ized by elevated levels of blood sugar, or glucose,
due to problems in the way the body produces
and uses insulin. Diabetes has two major forms:

* Type 1 diabetes “is an autoimmune disease in
which the body attacks and ultimately destroys
the insulin-producing cells of the pancreas.”?
Insulin is a hormone that transports glucose
from the blood to storage in tissues such as the
liver and muscles. If the body’s natural supply of
insulin is cut off, blood sugar levels rise. The dis-
ease can develop at any age, although onset is
most common during childhood. Type 1 dia-
betes accounts for 5 to 10 percent of all diag-
nosed cases of diabetes.

* Type 2 diabetes is a complex disorder in which
the body is unable to produce enough insulin or
properly use its own insulin to control blood sugar
levels. “Type 2 diabetes is the most common form
of diabetes, representing 90 to 95 percent of all
cases of diagnosed diabetes.”* This form of dia-
betes generally develops during adulthood, and is
often associated with obesity and hypertension.

The primary goal of treating both type 1 and type 2
diabetes is controlling blood sugar so that levels do
not go too high or too low. Good control of blood
sugar levels slows the progression of the disease
and reduces the occurrence of complications.
Without adequate treatment, diabetes leads to
many serious and often fatal health conditions, in
large part through vascular disorders leading to
organ failure. For example, diabetes is the main
cause of kidney failure, new cases of blindness, and
lower limb amputations, and is a major risk factor
for heart disease and stroke.® Large clinical studies
have shown that “early and aggressive treatment of
diabetes may delay or even prevent many of the
complications associated with diabetes, leading to
improved quality of life and reduced expenditures
in patients with type 2 diabetes.”® In patients with
type 2 diabetes, co-existing conditions such as
hypertension and abnormal lipid levels must also
be treated, further adding to the cost of treatment.

the same group in the absence of diabetes.? If diabetes would cost an estimated $156 billion by 2010 and

prevalence rates remained constant over time, the pro- $192 billion by 2020.

jected increase in the number of people with diabetes



Figure 1: Retail Spending on Diabetes Medications and Direct Medical Care Costs

Attributable to Diabetes, 1992 and 2002
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Why Has Spending on
Diabetes Drugs Increased?

Some are asking why spending on medicines is
increasing. Examining this question in the context of
specific diseases, such as diabetes, rather than simply
citing national-level spending figures, helps answer
this question.

The Prevalence and Diagnosis of
Diabetes Has Increased

The number of Americans diagnosed with diabetes
jumped 49% from 1990 to 2000.” About 17 million
Americans now suffer from this disease—an estimated
11.1 million have been diagnosed, and an estimated
5.9 million people (or one-third) are unaware that they

have the disease.®

According to the American Diabetes Association, “the
prevalence of diabetes increases with age and is higher

among certain racial and ethnic minority populations.
The growth, aging, and increasing racial and ethnic
diversity of the U.S. population portends a substantial
increase in the size of the population with diabetes.”
Although rates of diabetes are similar for men and
women, the rates for non-Hispanic blacks and
Mexican-Americans are higher than those for non-
Hispanic whites. For example, Type 2 diabetes among
African Americans aged 40 to 74 has doubled in just
12 years, from 8.9% to 18.2%. More than 10% of all
Mexican Americans aged 20 or older have diabetes.
This percentage more than doubles—to 24%—among
Mexican Americans aged 45 to 74. Approximately
50% of Arizona’s Pima Indians between the ages of 30
and 64 have diabetes.!”

The increase in prevalence of diabetes is a big contrib-
utor to increased prescription medicine costs and even
more important to total health care costs because the
annual healthcare costs of treating a person with dia-
betes is more than 2.4 times that of treating a person
without diabetes ($13,243 versus $5,642).!" Moreover,
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this increase is likely to continue because the Centers
for Disease Control and Prevention (CDC) “conserva-
tively estimates that diabetes in the U.S. will increase

165% by 2050.”12

More, and Better, Medications are
Now Available to Treat Diabetes

Before the discovery of insulin in 1921, everyone with
type 1 diabetes died within 6 months to 2 years after
diagnosis.13 In 1921, Canadian researchers isolated a
substance from a dog’s pancreas, which they called
“insulin.” The first insulin used to treat people with
diabetes was made from crudely purified pancreas
glands from pigs and cattle. Over the years, insulin
preparations steadily improved. In 1982, human
insulin produced in a laboratory through recombinant
DNA technology entered the market. Human insulin
has largely taken the place of the earlier insulin.

Human insulin is available in several different forms,
each for a specific use according to the needs of the
patient. Historically, regular insulin, which was the
fastest-acting insulin available until recently, had to be
given 30-45 minutes before a meal to allow insulin
action to begin. Further, regular insulin persisted in

the bloodstream for several hours, increasing the risk of
low blood sugar for many patients. This action profile
of regular insulin sometimes meant that if a person
took the insulin too close to a meal, he or she would

be likely to have high blood sugar (hyperglycemia) an
hour or two after eating, and low blood sugar (hypo-
glycemia) 3 to 6 hours after eating. Hypoglycemia can
cause a person to become nervous, shaky, confused,
and dizzy. Judgment can be impaired if blood sugar
becomes too low, and a person can faint. Seizures,
coma, and possible neurological damage are also possi-
ble with hypoglycemia.

In 1996, the U.S. Food and Drug Administration
(FDA) approved the first rapid-acting insulin analog,
and a second such insulin was recently approved.
Rapid-action insulins work more like the body’s own
insulin because of their quick action and ability to
decrease blood sugar levels after meals. The rapid-
acting insulins are designed to be taken just before, or
immediately after, a meal. Rapid-acting insulins

begin working almost immediately—within 10 to 15
minutes—to help the body metabolize sugars in carbo-
hydrates. It peaks from 1 to 3 hours after injection,
and essentially is gone from the body in roughly 4
hours. This quick action means that the insulin is less
likely to cause low blood sugar problems hours later. In
2001, a long-acting analog of insulin with activity up
to 24 hours was introduced. This long-acting insulin is
intended to provide a baseline amount of insulin

throughout the day.

Until 1995, only one category of oral medicines was
available to patients with type 2 diabetes. This category
of drugs, the sulfonylureas (SU), was a major advance
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The Accelerating Pace of Discovery in Diabetes Drug Treatments
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in treatment for type 2 diabetes because it was the first
oral medicine that could be used to treat the disease.
Available in the United States since 1954, SU drugs
stimulate the pancreas of a patient with type 2 diabetes
to produce more insulin and remains an important
part of diabetes treatment today.'* Second generation
SU drugs with fewer side effects have been developed
and are used as “monotherapy” or as part of “combina-
tion therapy” with other types of diabetes pills and/or
insulin.

Since 1995, five new classes of medicines have been
introduced to treat diabetes. These new classes
(biguanides, alpha-glucosidase inhibitors, thiazolidine-
diones, meglitinides, and D-phenylalanine derivatives)
allow physicians to customize treatments and help
individuals better manage and control their disease.
Keeping blood sugar levels as close to normal as possi-
ble is important in both type 1 and type 2 diabetes
because, by preventing or slowing the progression of
devastating complications, such as eye, kidney, and
nerve damage, they result in improved clinical out-
comes. Having a variety of medications that treat dia-
betes in different ways gives individuals greater oppor-
tunities to control their disease and achieve better
outcomes, including better quality of life.

* Biguanides, approved by the FDA in 1995 for use
in the United States, lower blood sugar levels by
keeping the liver from making too much glucose,
increasing glucose removal from the bloodstream by
enhancing the sensitivity of muscle cells to insulin,
and decreasing intestinal absorption of glucose.
Unlike the SU drugs, the biguanides do not directly
increase insulin levels; therefore they cannot cause
hypoglycemia. Nor do these medicines promote obe-
sity, high blood pressure, and abnormal blood lipid
levels, all of which are often observed in patients
with insulin resistance. Also, because biguanides have
a different mechanism of action than SU drugs,
medicines of this type can be used in combination
with SUs to better control a person’s blood sugar lev-
els, and thus avoid or delay the progression of dia-
betes and its complications.

* Alpha-glucosidase inhibitors, approved by the
FDA in 1995, help to control blood sugar levels by

blocking the enzyme that digests starches into carbo-
hydrates in the small intestine. Slowing starch diges-
tion makes it easier to avoid high levels of blood
sugar after a meal. These medicines can be used in
combination with SUs to better control a person’s
blood sugar levels—the ultimate treatment goal in
diabetes.

* Thiazolidinediones, approved by the FDA in
1997, reduce the resistance to the actions of insulin
in the muscle and other cells of patients with type 2
diabetes. Making a person’s cells more sensitive to
insulin enables these cells to remove sugar from the
blood more efficiently and to use it as a source of
energy in cell function.!® These medicines can be
used in combination with SUs or biguanides
because they work through a different mechanism
of action.

* Meglitinides, the first of which was approved by
the FDA in 1997, and D-phenylalanine deriva-
tives, the first of which was approved by the FDA
in 2000, are sometimes classified together as “gli-
tinides” or “non-SU secretagogues.” They act in a
manner similar to the SU medicines in that they
help the pancreas make more insulin in response to a
meal. However, unlike the SU medicines, they act
very quickly and their peak insulin production
effects occur about 1 hour after the pill is taken.
Thus the person’s insulin levels peak with his or her
blood glucose levels after a meal. Medicines in these
classes are structurally different than the SU medi-
cines, so they can be taken by patients who are aller-
gic to sulfa medicines. They can also taken with a
biguanide medicine to improve control of blood
sugar levels.

Because these classes of medications have different
mechanisms of action and side effects, combination
therapy (using more than one type of medicine to treat
the condition) can prevent patients from becoming
hypoglycemic, as well as prevent the long-term effects
of diabetes, such as cardiovascular problems, blindness,
amputations, and kidney failure. To facilitate this strat-
egy, one diabetes medication already available com-
bines an SU with a biguanide.



Research has revealed much about the basic science
and underlying mechanisms of diabetes, including the
role of the liver and pancreas in glucose metabolism,
issues of insulin resistance, and the effect of diabetes
on multiple body systems. As a result, medical stan-
dards for diagnosing, treating, and monitoring diabetes
have changed significantly, with a resulting increase in
spending for diabetes and related medications.

For example, in the late 1990s, the level of fasting
blood glucose used for diagnosing diabetes was lowered
from 140 mg/dl to 126 mg/dl because studies showed
that patients with the higher fasting blood sugar levels
were already developing the complications of diabetes
when they were diagnosed.'® Diagnosing patients earli-
er and providing them with appropriate medications
can help regulate blood sugar levels and prevent or
delay these complications.

The concept of early and aggressive action clearly
applies to treatment as well as diagnosis. During the
1990s, several key studies demonstrated that lowering
blood glucose levels in patients with diabetes signifi-
cantly reduced the incidence of microvascular compli-
cations, such as eye disease and kidney failure. For
example, in the UK Prospective Diabetes Study
(UKPDS), whose results were published in 1998, the
rate of microvascular complications were decreased by
25% in patients with type 2 diabetes who were treated
intensively with a sulfonylurea, metformin, or insulin
compared with patients on conventional diet thera-
py.!718 As this study concluded, “Until recently, many
patients have fallen short of these treatment goals
because of a variety of factors, including ...lack of
adherence and understanding of both patients and
physicians. New therapeutic options are now available,
and aggressive intervention may prevent or delay the
onset of microvascular and macrovascular complica-
tions, including coronary heart disease, stroke, and
peripheral vascular disease among others.”!? Although
the intensive management of diabetes, which is neces-

sary to achieve tighter blood glucose control, is associ-
ated with higher “up front” costs, the investment has

been shown to be effective in reducing morbidity and
mortality, as well as minimizing later expenditures for

the most costly long-term complications.?”

In addition to controlling blood sugar levels, ways to
reduce the risk of type 2 diabetes complications
include controlling cholesterol level and blood pressure
through diet and/or medication, smoking cessation,
maintaining an appropriate weight, and exercising reg-
ularly. Diet and exercise also have been shown to
reduce the risk of developing type 2 diabetes in people
with “impaired glucose tolerance.” An oral medicine
from the biguanide class has been found to help reduce

the risk of developing type 2 diabetes.?!

Science has also improved our methods for monitoring
diabetes in patients, allowing for adjustment of medica-
tions when necessary. For example, a blood test devel-
oped in the 1970s measures the percentage of a
patient’s hemoglobin that has glucose attached to it
(glycosylated hemoglobin or HbAlc). This test has
been shown to track a person’s long-term blood sugar
levels and, more importantly, the potential risk of
developing diabetes complications. Thus, the HbAlc
level is very useful in assessing the adequacy of a
patient’s treatment program and as a tool for adjusting
medication dosages. The goal for a person with diabetes
is to have an HbAlc level of less than 6.5-7%. Any
level about 7% indicates that changes in the patient’s
treatment should be considered. These changes can
include increasing the dosage of medicines, changing
medicine, or adding additional medicines in addition to
revisiting the weight, diet and exercise components of
the patient’s treatment plan.

Researchers and physicians have come to appreciate the
importance of controlling other chronic conditions,
principally high blood pressure and high lipid levels,
that often occur in tandem with diabetes as an integral



Institute of Medicine Report

Supports Early, Aggressive
Diabetes Treatment

The health consequences of not treating diabetes
early are grave. According to the American
Diabetes Association, “undiagnosed and untreated
diabetes can lead to many serious and often fatal
health conditions. Diabetes is the main cause of
kidney failure, new cases of blindness, and lower
limb amputations, and is a major risk factor for
heart disease and stroke.”

On January 7, 2003, the Institute of Medicine (IOM)
issued a report urging the Department of Health
and Human Services and other public and private
stakeholders to focus on 20 priority areas to
improve health-care quality and delivery for all
Americans.?2 One of the 20 priority areas identified
by the IOM was appropriate treatment of diabetes.
According to the IOM report, the aim is to “prevent
the progression of diabetes through vigilant, sys-
tematic management of patients who are newly
diagnosed or at a stage in their disease prior to the
development of major complications.”23

According to the IOM report, outcomes from the
Diabetes Control and Complications Trial confirmed
that lowering blood glucose levels slows or pre-
vents complications arising from type 1 diabetes.
Individuals in the group receiving intensive therapy
with three or more insulin injections per day (or
who used an insulin pump), and who monitored
their blood glucose levels four or more times a day,
experienced approximately a 60% reduction in risk
for eye disease, kidney disease, and neurological
disease as compared with standard treatment
group. The lifetime benefit of such intensive thera-
py could result in approximately 8 years of addi-
tional sight, 6 years free from end-stage renal dis-
ease, and 6 years deferral of lower-extremity
amputation relative to conventional therapy.?

component of diabetes management.?> These condi-
tions are frequently managed with medications. Home
glucose monitoring and newer drugs for type 2 dia-
betes and associated conditions are now allowing many
patients to achieve and maintain acceptable blood
sugar levels, blood pressure, and lipid levels, which

should significantly decrease risk for both microvascu-
lar and macrovascular complications.26 Of course,
medicines also are available to treat a variety of dia-
betes complications when they occur, such as neuropa-
thy (diabetic nerve disease), kidney disease, and erectile
dysfunction.

Disease management has played an important role in
early diabetes treatment, and these programs continue
to gain in popularity as providers try to contain
health care costs.?” For example, a comprehensive dis-
ease management program for approximately 7,000
diabetes patients in seven managed care organizations
produced savings of $50 per diabetic member per
month (12.3%). [Figure 2] Although pharmaceutical
costs increased under the program, total health care
spending declined. The largest decrease in costs for
people with diabetes was attributable to the reduction
in inpatient hospitalizations and bed days. Hospital
admissions per 1,000 diabetic member years
decreased by 18% and bed days fell by 21%.?8 Thus,
cost management strategies may contribute to
increased spending on medicines for patients with
diabetes, but they result in decreased overall health-
care spending.

A second aspect of this issue is that despite advances in
pharmaceutical and clinical care for diabetes, one-third
of people in the U.S. with the disease are not currently
diagnosed, and 58% of those who are diagnosed are not
receiving adequate treatment. Increased outreach to
diagnose people with diabetes would likely result in sig-
nificantly increased spending on prescription medicines.
However, it would also clearly improve the quality of
their healthcare and of their lives while reducing long-
term spending in other components of the healthcare
system. People with diabetes who are untreated or
undertreated are at risk for more rapid disease progres-
sion, and their overall healthcare costs are higher than



Figure 2: Overall Savings of $50 Per Diabetic Per Month in Disease Management Program

for 7,000 Diabetic Patients in 7 Managed Care Organizations
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Source: R.J. Rubin, K.A. Dietrich, and A.D. Hawk, “Clinical and Economic Impact of Implementing a Comprehensive Diabetes Management Program in
Managed Care,” Journal of Clinical Endocrinology and Metabolism 83 (1998): 8, 2635-2642.

those who receive adequate treatment.?” A random
sample of 733 patients with diabetes showed that more
than half (58%) had HbAlc of greater than 7%.
Another study of 3,017 type 2 diabetes patients showed
that each percentage point of HbAlc over 6% increased
medical care costs for these patients, by 4%, 10%,
20%, and 30%.%°

The ultimate “cure” for diabetes would be to give
someone with diabetes a new pancreas — either a bio-
logical transplant from a donor (or derived from a
patient’s own “stem cells”) or a mechanical device that
would mimic the pancreas’ normal release of insulin in
response to rising blood sugar levels. Both of these
options are being pursued and researchers have recently
made some promising advances in transplanting pan-
creatic cells, but widespread availability of either
option is not on the immediate horizon.

Experimental pharmaceutical treatments for diabetes
that work through new mechanisms of actions also are
being developed. In fact, 24 new medicines are in
development for diabetes today.’! Some of the new
experimental pharmaceutical treatments include:

* a compound that mimics the effects of a natural co-
hormone by working along with insulin to control
blood glucose levels;

* a protein to promote increased insulin secretion
when blood glucose levels are high, but not when
they are normal;

* inhaled forms of insulin that would not require
injections;

* a compound that may modify the metabolism of fat
cells and thus help treat diabetes-related obesity;

* dual-acting sensitizers that increase muscle cell
uptake of blood sugar and inhibit the liver’s produc-
tion of blood sugars, as well as reduce blood lipid
levels; and

* drugs that are designed to lessen diabetic nerve dis-
ease and complications involving small blood vessels,
such as those in the eye or kidney.




In sum, we have increased spending on pharmaceuti-
cals to treat diabetes because new medicines offer a real
solution to a serious disease. Without the emergence of
these new treatments, as well as new technologies to
diagnose and monitor diabetes, the disease and its
related complications would take a far higher toll on
the health of Americans.

As the number of people with diabetes continues to
climb, and as physicians increasingly recognize the
important role of pharmaceuticals in treating the dis-
ease, these trends can be expected to continue.

Recent experiences in disease management point to the
role that new medicines will play in meeting the grow-
ing challenge of diabetes. The dollars we spend on
more aggressive diagnosis, monitoring, and treatment
return better outcomes and lower overall costs.
Increased investment in new medicines for diabetes is a
positive trend that gives people with diabetes longer,
better lives and enables us as a society to focus on
other important health care needs rather than paying
for more kidney transplants, amputations, and services

for the blind. W
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