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Interactive Instructions

Interactive Instructions

After viewing the full synchronized presentation, you will have the opportunity to
submit a post-test and evaluation in order to receive CME and CE credit.
While viewing a presentation, you can control the slides by using the next and
previous controls. A play/pause button is also available. You can also jump to a
specific slide using the thumbnail images at the bottom of your screen. You can
zoom into the slides by clicking the enlarge button. Then, click the slide to return it
to normal size.
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Chairman

The following program is a taped presentation by Dr. Stephen A. Brunton.
Stephen A. Brunton, MD, is Director of Faculty Development of the Cabarrus Family
Medicine Residency in Charlotte, North Carolina. Dr. Brunton is a board-certified
family practice physician with a certificate of added qualification in geriatrics.
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Association of Family Practice Residency Directors (AAPRD), Dr. Brunton has held
many positions within the American Academy of Family Physicians (AAFP). He
served as director of the division of education for the AAFP in the early 1980s and
was a family practice residency director in California for 13 years.
We will now begin the presentation.
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Improving Outcomes in Type 2 Diabetes:
Initiating Insulin Therapy Sooner

Introductory Remarks
Stephen A. Brunton, MD
Chairman

Good evening, everybody. My name is Stephen Brunton. I will be the moderator
for this evening. We have a very interesting program for you today. We’re going to
be looking at diabetes and particularly what we can do to improve the management
of our diabetic patients.
Obviously, as family physicians, we manage the majority of patients with diabetes in
the country, and we want to look at the role of insulin and how we can be using it
more appropriately. So if we look at where we are with regards to insulin
management, certainly I think as family doctors, insulin seems to be a fairly distant
approach to our management of diabetes. We were very comfortable using oral
agents, and yet they kept on decreasing the threshold at which we should be
managing patients with the extreme. We’ll talk about that today in terms of what are
the appropriate goals for the management of diabetes.
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Objectives
• Discuss the benefits of aggressive treatment of
type 2 diabetes based on lessons learned from
landmark diabetes trials
• Identify the limitations of oral antidiabetic (OAD)
therapy
• Explain the rationale for the early use of insulin
in type 2 diabetes

So if we look at the objectives today, what we’d like to do is look at the benefits of
aggressive therapy. Aggressive for family doctors is not a very good term. I like to
say “treatment to goal.” Aggressive doesn’t seem to be part of that philosophy. I
like to work with patients. But ideally, the goal is to recognize that, in fact, oral
antidiabetic drugs have limitations; and by instituting insulin a little earlier on in the
management of patients with diabetes, we can accomplish goals that will result in
decreased morbidity and mortality.
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Obesity Trends Among U.S. Adults
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Obesity Trends Among U.S. Adults
BRFSS 1995
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Obesity Trends Among U.S. Adults
BRFSS 1998
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Obesity Trends Among U.S. Adults
BRFSS 2000
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Obesity Trends Among U.S. Adults
BRFSS 2001
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If we look at where we see obesity trends in the United States, you’ll see over the
years the trends that are becoming very dramatic. You see here that Mississippi
now has over 25% of their population have obesity. Actually, there has been an
update that was released last month that shows Mississippi, Louisiana, and Florida
are approaching the same numbers.
Sixty percent of this country is either obese or overweight.
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Diabetes and Gestational Diabetes Trends
Among Adults in the U.S., BRFSS 1990
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Diabetes and Gestational Diabetes Trends
Among Adults in the U.S., BRFSS 1991-92
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Diabetes and Gestational Diabetes Trends
Among Adults in the U.S., BRFSS 1993-94
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Diabetes and Gestational Diabetes Trends
Among Adults in the U.S., BRFSS 1995-96
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Diabetes and Gestational Diabetes Trends
Among Adults in the U.S., BRFSS 1995
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Diabetes and Gestational Diabetes Trends
Among Adults in the U.S., BRFSS 1997-98
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If you look at the stroke belt, the reason is because we have a tremendous
amount of obesity, and fried food is the standard of care.
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Diabetes and Gestational Diabetes Trends
Among Adults in the U.S., BRFSS 1999
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Mokdad AH, Ford ES, Bowman BA, et al. Prevalence of obesity, diabetes,
and other obesity-related health risk factors, 2001. JAMA. 2003 Jan 1;289(1).
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Diabetes and Gestational Diabetes Trends
Among Adults in the U.S., BRFSS 2000
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Mokdad AH, Ford ES, Bowman BA, et al. Prevalence of obesity, diabetes,
and other obesity-related health risk factors, 2001. JAMA. 2003 Jan 1;289(1).
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Diabetes and Gestational Diabetes Trends
Among Adults in the U.S., BRFSS 2001
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Mokdad AH, Ford ES, Bowman BA, et al. Prevalence of obesity, diabetes,
and other obesity-related health risk factors, 2001. JAMA. 2003 Jan 1;289(1).

And so, if you look at some obesity trends, and look at diabetes, it seems to
follow the same kind of trend. As we see this now, we see a fairly similar
situation where, in fact, diabetes and gestational diabetes follow the same
trends as we see with obesity.
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Diabetes and Gestational Diabetes Trends
Among Adults in the U.S., BRFSS 1990, 1995, and 2001
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Mokdad AH, Ford ES, Bowman BA, et al. Prevalence of obesity, diabetes,
and other obesity-related health risk factors, 2001. JAMA. 2003 Jan 1;289(1).

The reason for this is fairly obvious. Certainly, as we now see this pandemic
of obesity, we are seeing type 2 diabetes even in adolescents, and it
becomes a national, if you will, outcry for change. It is suggested that
possibly by the year 2020, 60% of the population will have diabetes.
Already 30% of the adult population have diabetes or at least metabolic
syndrome, and a percentage of those folks will go on to develop diabetes.
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1995 Diabetes Trends

No Data

<4%

4%-6%

6%-8%

8%-10%

>10%

1995 Obesity Trends

No Data

<10%

10%-14%

15%-19%

20%-24%

≥25%

23

2001 Diabetes Trends
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If we look at some of the reasoning for this, we look at these diabetes and obesity
trends, we see, once again, the similarities that occur.
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Perhaps, part of the reason is, this is what a muffin looked like in 1960. This is what
a muffin looks like today. The portion size has increased dramatically. If you go to
Starbuck’s, you have a look at the lemon cake. It is 550 calories, and most of them
are fat calories. I took a cookie, had a look at it, and it had 220 calories and 60% fat
per serving, and there are four servings in this one cookie. It is very deceptive to
look at what’s happening with the diet in this country.
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If we have a look at the soda. This is true. The beverage in 1957 was 6 ounces.
Now we have the Big Gulp. You can get your daily calories just from the soda that
you drink. As you know, many of our patients with diabetes drink this amount of
soda and are unaware of the calories that they are getting, unaware of the hidden
calories in that process.
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“Would you Like to Go Big?”
Mike – Carl’s Jr

“Do you want to Supersize?”
Ray – McDonalds

“Would you like Extra Large?”
Dave – Wendy’s

Type 2 Diabetes - Epidemiology

If we look at this, it is a problem. Once again, we live in the supersize society.
They say, would you like to go big, biggie, supersize or extra large. All of these
folks have created an environment. Let’s face it. When you are offered double the
amount of fries for an extra quarter, who would say no to that? And you get twice
as much soda. You’re saving money by doing it.
And so, part of the problem then is to look at what we can do as family doctors in
the area of prevention.
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Complications Associated with Diabetes
• 6th leading cause of death among adults in the US
• Increases risk of death by 2X
• Kidney failure
•Leading cause of renal failure
• Blindness
•Leading cause of new cases of blindness
• Amputation
•Leading cause of non-traumatic amputations
• Increases risk of heart disease by 2X to 4X
• Nerve damage in 60% to 70% of patients
American Diabetes Association. National Diabetes Fact Sheet.

We reflect on the fact of where we are with regard to the complications
associated with diabetes. This is obviously something that you are very
aware of.
Cardiovascular disease is the major cause of morbidity and mortality in
patients with diabetes. It’s the sixth leading cause of deaths in the United
States, and we do know that at least the increased risk of death is double.
It’s the leading cause of renal failure, blindness, amputation, as well as
diabetic neuropathy.
Diabetic neuropathy often is unrecognized. We often don’t evaluate for it, but
frankly about 60-70% of patients who’ve had diabetes for at least 10 years do
have evidence of nerve damage, much of it either because of vascular
damage to the nerves or because of direct toxicity to the nerves themselves.
So we have a situation where diabetes in itself is a vasculopathy. By
intervening early and by intervening perhaps aggressively, we might be able
to make a bit of a change.

28

The Cost of Diabetes in 2002
Annual Costs of Diabetes in the United States

~$132 Billion
DIRECT COSTS

INDIRECT COSTS

$91.8 Billion

$39.8 Billion

General medical conditions- $44.1B
Diabetes & acute metabolic
complications- $23.2B
Chronic diabetes complications- $24.6B

Mortality- $21.6B
Lost workdays & restricted
activity- $10.8B
Permanent disability- $7.5B

ADA. Diabetes Care. 2002;26:917-932.

So if we look at the cost, all of these gee-whiz numbers, $132 billion. And if we
look at it in terms of direct costs, it’s about $92 billion, with indirect costs,
particularly in terms of lost work days and lost productivity, it’s about $40
billion. Now these numbers, I don’t know what they mean to family doctors, but
I think what they do mean is that this is a very serious disease, and things we
need to deal with.
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Healthcare Costs Increase with
Worsening Glycemic Control

3-Year Medical Costs,
1993–1995 ($)

Increase in medical costs associated with rising A1C
levels compared to costs for patients with A1C of 6%
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Gilmer TP, et al. Diabetes Care. 1997;20:1847-1853.

If we look at it in terms of health care costs per HbA1c, we see that the patients
who are in least control cost more. This is based upon a study that was done
in a managed care environment. They looked at over 1200 patients to see
based upon their baseline A1C what the healthcare costs were.
They found, in fact, that if the A1C was at least around 7 that the costs
compared to the patient with normal A1C was about 5% more. But you can
see it’s almost an exponential rise as A1C increases. And you would expect
that because you’re going to see more complications, and you’re going to see,
in fact, the cost is up to about $3000-4000 more.
Now, in the situation of paying for performance and situations of trying to
decrease health care costs, this can mean something for any health care
administrator, let alone for those of us who are managing patients.
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Risk Factors Associated
with Type 2 Diabetes
• Advancing age
• Dyslipidemia
–

•
•
•
•
•
•

High LDL and triglycerides, low HDL

Ethnicity
Family history
High fasting or postprandial glucose
Hypertension
Obesity
Polycystic ovary syndrome

The risk factors obviously are things that we are very well aware of. As we get
older, the risk of diabetes increases. Certainly we see it terms of ethnicity. We see
it much more in African-American patients, and in the Pacific Islanders.
When I was working in California, we had a lot of patients who were from the Pacific
Islands, particularly from Samoa, where you have a cultural issue, where being
overweight or being obese is considered to be desirable. In fact, being thin is
undesirable because it’s a sign of lack of health. And so you deal with some
particular issues related to that, and it becomes very challenging. In Hispanic
culture, it is also seen much more frequently. And so we have a situation where
you’re dealing as family doctors with a lot of the social cultural issues as well as with
some physical issues.
Certainly in patients who have dyslipidemia, we’ll talk about metabolic syndrome,
we see much more diabetes. If there’s a pre-diabetic state, this may be an
indication of that. The high fasting or postprandial glucose may also be an
indication of pre-diabetes as is hypertension, all part perhaps of the metabolic
syndrome. And in polycystic ovary syndrome, we see some of the same metabolic
abnormalities that result in either potential for developing or increasing diabetes.
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Multiple Pathophysiological
Defects of Type 2 Diabetes
• Insulin resistance
–
–
–
–

Insulin receptor defects
Impaired glucose uptake
Elevated free fatty acids
Hyperinsulinemia (compensatory)

• Insulin deficiency
– Glucotoxicity
– Lipotoxicity
– Apoptosis

• Progressive β-cell secretory dysfunction
Gerich JE. Eur J Clin Invest. 2002;32(Suppl 3):46-53.
Petersen KF, Shulman GI. Am J Cardiol. 2002;90(Suppl):11G-18G.

There are a number of pathophysiological defects. We talk particularly about the
issue of insulin resistance. That’s been, in a way, hammered into us. Insulin
resistance may be one of the first of the abnormalities that occur. Certainly, we see
that because of this regulation of insulin receptors, so it takes more insulin to be
effective.
This also results in impaired glucose uptake. We see elevated free fatty acids that
can also be toxic to the beta cells in a situation of hyperinsulinemia as a
compensatory effect to try and overcome this insulin resistance. You may also see,
and this tends to be a little bit less frequent, this issue of insulin deficiency. This is
seen in situations where you have glucose toxicity which may result from some of
that insulin resistance, lipotoxicity, and a normal apoptosis from the cell death.
What results more likely from insulin resistance is this beta cell dysfunction, initially
a higher output of insulin and then a tiring, if you will, in the exhaustion of the beta
cell where you start to see a decreased insulin secretion.
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Metabolic Syndrome
Metabolic syndrome is diagnosed when any 3
of the following criteria are met
Abdominal obesity
Fasting triglycerides
HDL cholesterol

>40 inch waist (men),
>35 inch waist (women)
>150 mg/dL

Blood pressure

<40 mg/dL (men),
<50 mg/dL (women)
≥130/85 mm Hg

Fasting glucose

≥110 mg/dL*

2001 NCEP guidelines
*Current ADA guidelines have lowered value to ≥100 mg/dL

Now in terms of the metabolic syndrome, we certainly hear a lot about that. There’s
some controversy. The American Diabetes Association just put out a statement that
questioned some of the issues related to this.
However, we see in our practices a lot of patients with this metabolic syndrome,
previously called Syndrome X or Reavin Syndrome. Being in San Francisco, we
should probably call it Reavin Syndrome since Reavin was here in the San
Francisco area.
It’s really three of the following. It’s either abdominal obesity, high fasting
triglycerides, a low HDL, blood pressure greater than 130/85, or fasting glucose
over 110. You notice here that BMI is not mentioned. It’s actually waist
circumference. Obviously, if you have a high BMI most will have abdominal obesity,
but the situation is really based upon a waist circumference. So we should be just
measuring the waist at the umbilicus. You see these patients who have waist
measurements of 32. It’s because they wear their belts around their hips. We’re
talking about the waist circumference measured at the umbilicus.

33

Prediabetes
Impaired Glucose Tolerance (IGT)
– 2 hr PPG (140-199 mg/dL)
– More prevalent
– Insulin resistance in muscle

Impaired Fasting Glucose (IFG)
–
–
–
–

≥100 mg/dL – lower limit
↓ basal insulin secretion
β-cell dysfunction
Insulin resistance in liver

Diabetes Prevention Program Group. N Engl J Med. 2002;346:393-403.
International Diabetes Federation Consensus Statement. Diabet Med. 2002;19:708-723.

Pre-diabetes is a fair condition to talk about because we do see characteristics that
will tend to result in a patient developing diabetes. The impaired glucose tolerance
is a much more common process where we see an impaired 2-hour postprandial
glucose between 140 to 199 and insulin resistance, particularly in the muscles
which results in hyperglycemia. It’s more uncommon to see this impaired fasting
glucose where it’s basically decreased basal insulin secretion. Particularly in type 2
we tend not to see this as much. We have beta cell dysfunction and also insulin
resistance in the liver as well.
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If we look at what part of the cause may be, this dog is unlikely to have any
metabolic abnormality. Interestingly, we’re seeing more obesity in animals,
particularly of obese owners. The diabetes prevention project showed that a good
diet as well as exercise, can decrease the development of diabetes by about 58%.
So actually, lifestyle change can make a very big difference.
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Natural History of Type 2 Diabetes
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The problem is is that when we actually make the diagnosis of diabetes, we’re often
too late. It’s usually been in existence for about 10 years.
Once again, we see the issue of a rise in postmeal glucose. This is pre-diabetes.
This is a representation of insulin resistance which becomes somewhat stable.
What helps us make the diagnosis is when we start to see this fasting glucose that
is a result of an increase of insulin production that can meet the need; but when the
beta cells start to fail, we see an increase not only of postmeal glucose but of
fasting glucose. And often, we make the diagnosis, usually based upon either the
fasting glucose or random glucose. But as you can see, the problem is a decreased
insulin production unable to compensate for the insulin resistance and now the beta
cell failure.
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Rationale for Aggressive Therapy

Landmark
Diabetes Trials

Why do we actually manage diabetes in a way that provokes the idea of trying to
get the A1C either below 7 or below 6.5, depending upon the association you
belong to? Well, it’s based upon a number of landmark trials. Because this was
very much in debate.
What is the right level?
Is there really a benefit?
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Progressive Nature of
Type 2 Diabetes
• Most patients have had the disease for ~4-7
years before diagnosis
– 20% of patients have microvascular or neurologic
complications at diagnosis

• 50% of β-cell function is lost by diagnosis
– Glycemia increases progressively as a result of
declining β-cell function

• Patients need increasing amounts of
pharmacotherapy over time to manage their
disease
UKPDS 6. Diabetes Res .1990;13:1-11.
UKPDS 16. Diabetes. 1995;44:1249-1258.
Turner RC, et al. JAMA. 1999;281:2005-2012.

In the first studies that we saw, we were really looking at type 1 diabetes. In type 1
diabetes, we could believe that, but nobody had really shown that in type 2
diabetes.
As we mentioned, we know that by the time diabetes is diagnosed, there is already
a significant number of patients, maybe up to 20%, that already have complications,
either microvascular or neurological. And by the time we make the diagnosis,
reflecting that the beta cells are unable to compensate, we’ve lost about 50% of
beta cell function. So it’s time then in terms of how do we get these patients
managed and the increase in the amount of pharmacotherapy needs.
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Lowering A1C Reduces Complications
DCCT
(Type 1)
9% → 7%

Kumamoto
(Type 2)
9% → 7%

UKPDS
(Type 2)
8% → 7%

Retinopathy

↓63%

↓69%

↓17-21%

Nephropathy

↓54%

↓70%

↓24-33%

Neuropathy

↓60%

Macrovascular*

↓41%

A1C

↓16%

*Not significant because of small number of events.

What we found is the number trials. This is the DCCT Trial (Diabetes Control and
Complications Trial) in type 1 diabetes. It showed that just by decreasing the A1C
from 9% to 7% you can see here a significant decrease of the opathies –
retinopathy, nephropathy, neuropathy and vasculopathy, macrovascular disease.
Now, you’ll see here that in this study and the Kumamoto trial with a similar
decrease of 9% to 7%, similar numbers here. In the UKPDS (United Kingdom
Perspective Diabetes Survey), this is the landmark trial looking at type 2 diabetes.
What they found in this situation was even a decrease from 8% down to 7%, a 1%
decrease in A1C, caused a very significant change in the microvascular
complications.
The macrovascular complications, i.e., cardiovascular death, didn’t actually get to
significance in either of these trials. It was .054. Very close. For my money, that’s
pretty significant. But there was a problem because in the six-year trial there
weren’t enough incidents to reach statistical significance. So the macrovascular
endpoints were not met; however, the microvascular endpoints certainly were, and
there was a trending to significance in both of these studies.
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UKPDS Key Findings
For each 1% reduction in A1C
significant reductions of:
•
•
•
•
•
•
•

14% for all-cause mortality
21% for deaths related to diabetes
14% for fatal and non-fatal myocardial infarction
12% for fatal and non-fatal stroke
37% for microvascular complications
19% for cataract extraction
43% for amputations and death from peripheral
vascular disease
• 16% for heart failure

Stratton IM, et al. BMJ. 2000;321:405-412.

What the UKPDS showed us was really the rationale for why we want to manage
diabetes much more aggressively. What we found was that there was a decrease
in all cause mortality of 14% because we saw a significant decrease not only in
these issues of fatal and nonfatal MI and strokes but even in terms of cataracts.
Certainly in terms of amputations there was a 43% decrease and a 16% decrease
in heart failure.
Now with these kinds of outcomes, once again, this is not from 10% down to 7%,
this is from 8% down to 7%; so with a 1% decrease in A1C we can see a very
dramatic impact in this situation.
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UKPDS Key Findings (cont’d)
Patients achieving FPG <140 mg/dL based on initial
monotherapy
–
–
–
–

8% on dietary therapy
18% receiving metformin
24% receiving a sulfonylurea
42% receiving insulin

Patients achieving A1C <7% based on initial
monotherapy
–
–
–
–

9% on dietary therapy
13% receiving metformin
24% receiving a sulfonylurea
28% receiving insulin

Turner RC, et al. JAMA. 1999;281:2005-2012.

The key findings were that if you could get a fasting plasma glucose at less than 140 based
on the initial monotherapy, over a period of time (they looked at these patients every 3
months and followed them for several years), what they found out was that after 6 years
only 8% were able to maintain their fasting plasma glucose on diet therapy. 42% were able
to do it on insulin. That is, they are under better control. And many of us try to maintain
patients either on metformin or sulfonylurea, less than a 1/4 of the patients are going to be
at goal if we try to maintain that. What it reflects is the progressive nature of diabetes.
Often we blame our patients, when their A1C’s go up or their glucose goes up, we know
they’ve been cheating. But, what it reflects is the fact they haven’t been cheating, they’ve
just been losing beta cells. It is the natural progression, which is why many of us suggest
that when we make the diagnosis or very early on in the diagnosis of diabetes, we tell
patients that eventually they may require insulin. The thing is, they will likely require insulin.
Often, we’ve used insulin as a threat – if you don’t stick to that diet, you’re going to get the
needle. We can hearken back to the old days when we threaten them with the needle. If
we recognize the natural history of diabetes, insulin would be part of their process and we
should teach them to embrace it rather than to reject it. The reason I say this is because
they are going to get better outcomes, but they are also going to feel better. I think most of
us are frightened of the needle, too. It sounds like a very onerous process to be on insulin.
The outcomes are so much better and the patient’s feel so much better, in fact, it should be
regarded as a natural process. Now, patients who achieve the A1C of less than 7 based on
the initial amount of therapy, once again, to do that, the majority of patients to get to that
point, required insulin.
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UKPDS Key Findings (cont’d)
• Lowest risk in patients with A1C <6%; no
threshold
• 53% of patients receiving sulfonylurea
therapy in the UKPDS required insulin after
6 years
• Insulin plus sulfonylureas do not increase
cardiovascular risk

Stratton IM, et al. BMJ. 2000;321:405-412.
Wright A, et al. Diabetes Care. 2002;330-336.
UKPDS. Lancet. 1998;352:837-853.

The key findings were that the lowest risk, i.e., of patients whose A1C was less than 6,
that means there’s no threshold. It’s not less than 7, it’s as close to normal as you can
get. In fact, over half of the patients receiving sulfonylurea ended up (within UKPDS)
requiring insulin after 6 years. So once again, it reflects the normal process. Even
insulin and sulfonylureas do not increase cardiovascular risk.
There was a belief, and I think in our minds somehow, why would you want to give
insulin because insulin is vasculotoxic. It’s not insulin that vasculotoxic, it’s the
process of the insulin resistance and the metabolic process, not insulin itself. Insulin is
curative. It’s a replacement of what is missing in the patient with diabetes.
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Glycemic Control
Normal A1C ≤6.0%

A1C = PPG + FPG
A1C every 3 months is the optimal
measurement for type 2 diabetes
management

ADA. Diabetes Care. 2001;24:775-778

If you look at glycemic control, the normal A1C is less than 6. Actually, the normal
A1C is between 4.5 and 5 in patients who don’t have diabetes. But if we can get
the patients at less than 6, you see that there is a much lower increase in the comorbidities associated with this. If you do an A1C, it says every 3 months,
obviously your patients are very well controlled and they’re doing great under 6,
maybe you could do it every 6 months; and the American Diabetes Association just
suggests that we do this on a more regular basis than we’re doing.
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Relative Risk of Death*

DECODE Trial: PPG and Risk of Death
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*Adjusted for age, sex, study center
Adapted from Decode Study Group. Lancet. 1999;354:617-621.

The DECODE trial is a meta-analysis of 20,000 patients looking at the
impact of postprandial glucose. We’ve focused so much on fasting glucose,
and in fact we may have been looking at the wrong thing. It’s sort of like in
the old days. Remember we were really concerned about diastolic blood
pressure, but then we started hearing that systolic blood pressure was the
big deal, and actually it was the pulse pressure that was the thing. But my
teaching was that we are to be focused on diastolic blood pressure, similarly
we have been so focused on fasting blood sugar, whereas in fact it may be
the postprandial glucose that is more indicative of some of the sequelae that
we see with diabetes. If you look at the DECODE 3, if you look at fasting
plasma glucose here, see the relative risk of death with a fasting plasma
glucose is actually predicated by the 2-hour postprandial glucoses. If your 2hour postprandial glucose is higher, the risk is significantly greater. The
relative risk of death is up to 2.5 times if it’s over 199. So what that’s
reflecting is the issue that we talked about before and just seeing early on in
diabetes is the increasing postprandial glucose. We have so focused on the
issue of trying to get the fasting glucose. Patients are not monitoring the
postprandial glucose and may actually not be using appropriate therapy in
that situation.
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Current Treatment Goals
ADA

AACE

<7%

≤6.5%

Fasting/preprandial
glucose (mg/dL)

90-130

<110

2-hour postprandial
glucose (mg/dL)

<180

<140

Blood pressure (mm Hg)

<130/80

<130/85

LDL-cholesterol (mg/dL)

<100

<130

HDL-cholesterol (mg/dL)

>40

>35

Triglycerides (mg/dL)

<150

<200

A1C

American Diabetes Association. Diabetes Care. 2004;27:(Suppl 1):S15-S35.
American Association of Clinical Endocrinologists. Endocr Pract. 2002;8:(Suppl 1):40-82.
American Association of Clinical Endocrinologists. Endocr Pract. 2000;6:1-52.

Now if we look at the current treatment goals, the American Diabetes Association
recommended an A1C of less than 7. If you look at a 7, if you think about 135 being
the average blood sugar, you think about 35mg for every one unit of A1C. The
American Association of Clinical Endocrinologists in a sense have been in a running
battle with the ADA. They recommended an A1C of 6.5 or less. The reason being
is that there is an incremental increase in epidemiological risk between 6.5 and 7.
So obviously, the lower the better in that situation. And there are various changes
and differences between them. It may be that normalizing the blood pressure may
be one of the most important things you can do with patients with diabetes, because
certainly with regard to vascular death, as the vascular morbidity is the biggest
problem, hypertension is a significant contributor to that. Triglycerides. You’re
going to be hearing much more about triglycerides and their role, and certainly HDL
is an important situation. So while they vary differently, the issue of postprandial
glucose is quite significant. The ADA says less than 180. Many say that’s very
cavalier, that in fact may be the AACE guidelines of less than 140 is more
appropriate. Because if you look at it, and I think Dr. Tibaldi will be talking about
this a bit more, about the importance of postprandial glucose control.
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Quality of Care
Inadequate diabetes control and
management is common in the United States
• A1C >7%
• BP >140/90 mm Hg
• LDL >130 mg/dL

57%
34%
58%

• No A1C test
• No dilated eye exam

71%
37%

• No foot exam

45%

Saaddine JB, et al. Ann Intern Med. 2002;136:565-574.

How are we doing? Frankly, if you look at surveys in terms of quality of care,
overall we’re not doing as well as we should be doing. A1C’s greater than 7 are
over 57%. Now, this is not a primary care issue. This is a national concern. We
see, in fact, that the blood pressure is not well controlled, LDL is not well controlled.
And these are patients with diabetes. These are not just average patients. These
are patients who are at greatest risk where you’d want to be getting these things
under control. No A1C tests in 71% of patients. No dilated eye exam in 37%. No
foot exam in 45%. It’s hard to believe those numbers. It’s very hard to believe
those numbers.
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Glycemic Control from 1988 to 2000
1988-1994
(n = 8 million)

1999-2000
(n = 10 million)

A1C <7%

45%

36%

OADs Only

45%

52%

Insulin Only

24%

16%

Insulin + OADs

3.1%

11.0%

Diet Alone

27%

20%

OADs = oral antidiabetic drugs.
Koro CE, et al. Diabetes Care. 2004;27:17-20.

If we look at glycemic control, interestingly, since there has been an increased push
on diabetes education, an increased push on the use of insulin, we see, in fact, that
the A1C’s less than 7 is worse. A1C’s less than 7 back in 1988 to 1994 were at
45%. Now it’s only at 36%.
Is that a reflection of poorer care? It may be just a reflection of the fact that we see
more patients with diabetes now and it’s just a greater pandemic. It also may be
that we’re not managing it as effectively as possible.
As I work with a number of groups, I think part of the reason may be that we have a
sense, a fear if you will, of adverse effects. We’d rather nurse patients along with
an A1C of 8.5 rather than bring them down to lower than goal, because in that
situation we’re worried about hypoglycemia.
The bane of a physicians’ existence are the phone calls throughout the day of
uncontrolled adverse effects. I think we’ll hear from Dr. Tibaldi, that this is an
overplayed issue. You can get patients very well controlled. An A1C of 8.5 just
doesn’t cut it any more. We really need to be getting patients towards goal.
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OAD Therapy for Type 2 Diabetes
Sites of Action

Pancreas

Impaired insulin = Insulin
deficiency
secretion

Gut

Carbohydrate absorption

Sulfonylureas
Glitinides

Acarbose
Miglitol

Hyperglycemia
Liver

Muscle
Hepatic glucose
production
Metformin

Glucose = Insulin
uptake
resistance
Rosiglitazone
Pioglitazone

Riddle M. Am J Med. 2000;108(6A):15S-22S.

So if we look at oral antidiabetic therapy, we’re in a great time to be practicing
diabetes medicine now. We see that patients are so much better controlled
because we have more and more therapy. Unfortunately, the control isn’t being
seen in all our patients. We have, certainly in terms of the pancreas, insulin
deficiency, we have both the sulfonylureas and the glitinides. We’ve had
sulfonylureas for a long time. The glitinides, since they are much more short acting,
can be given before meals. They can work very well with patients and their diets.
The use of metformin has been I think a real boon decrease to the issue of hepatic
glucose production. The issue of the acarbose and miglitol which is very good for
postprandial glucose rises. We’ve talked about the issue of insulin management but
also what the acarbose and miglitol do is delay the absorption of glucose by
inhibiting the alpha glucosidase level in the gut. However, it’s a very unpopular drug
in the US. Very popular in Europe. So the sales in the US have not been good. It
works well, but it does cause some interesting side effects. Also, the other issue of
the thiazolidinediones, rosiglitazone, and pioglitazone, and we’ve seen now even
what they call a PPAR alpha and gamma that also have the benefit of decreased
glucose uptake but may also have some benefits with regards to lipids. There are a
lot of agents that benefit, and Dr. Tibaldi, once again, will talk about the various
roles of these agents.
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Treatment of Type 2 Diabetes
Year
0
Usual sequence
of interventions

4

7
Diet and
exercise

10
OADs

16

Combination therapy
with OADs

20
Insulin

Typical clinical
course

Impaired glucose
tolerance and
insulin resistance

Development
of diabetes

Diagnosis
of diabetes

Macrovascular
complications

More advanced
microvascular
and macrovascular
disease

More advanced
disease

Death

OADs = oral antidiabetic drugs
Nathan DM. N Engl J Med. 2002;347:1342–1349.

If we look at where we are in therapy, though, we tend to postpone the use of the
appropriate drug. We tend to nurse patients along on oral antidiabetic therapy a
little bit too long. You see here that we use combination drugs for the majority of
the time, saving insulin for the very last, when we are already starting to see some
complications. I think what our thesis tonight is, to think about the potential of
getting patients to goal earlier and think about the use of insulin earlier in the
process.
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Use of Agents Among Adults
with Type 2 Diabetes

15%

12%

Insulin plus OAD
19%

Insulin only
OADs only

54%

No pharmacologic
treatment

OADs = oral antidiabetic drugs.
Centers for Disease Control 2003.

If we look at agents used in the US, we see that 15% of patients are on no
pharmacologic therapy, trying to get them by with diet and exercise. About 19% of
patients are insulin only. We have about another 12% on insulin plus oral antidiabetic therapy. So about 1/3 of the patients on some form of insulin and 54% on
an oral anti-diabetic drug. The majority of patients are taking the OAD’s.
Unfortunately, many of them are taking 3 and sometimes even 4 drugs, and one
would suggest that possibly after 2, the benefits you are going to get are not quite
as great and we should be looking at the addition of insulin.
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Insulin Therapy in Type 2 Diabetes
Advantages
• Most effective in lowering blood glucose
• No maximal dose — can be dosed to achieve
desired A1C target
• Allows more flexible meal planning with
intensive therapy
• Improves insulin sensitivity by reducing
glucotoxicity and lipotoxicity
• Can be matched to the individual needs of
patients
Riddle M. Am J Med. 2000;108:1S.
Chan JL, Abrahamson MJ. Mayo Clin Proc. 2003;78:459–467.

So lastly, if you look at the advantages of insulin and why we’d want to use it, it’s
the most effective. You can titrate insulin to the point where you’re going to get the
goal that you need to use. Certainly it allows more flexible meal planning. Patients
can get the intensive therapy that they need, and it does improve insulin
sensitivities. You basically overcome glucose toxicity, and we can manage it with
the patient’s needs. Part of the situation is, how do we get patients started on this?
Doesn’t it involve a fair amount of education in the process? And it does involve
some. Martha Funnell will talk to us a little bit about how we might use other
resources, particularly diabetes educators who can be a very valuable extension in
helping patients understand diabetes and helping them get on a regimen that makes
a lot of sense.
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Current Issues
• Incidence of type 2 diabetes is increasing
at an alarming rate
• Diagnosis often not until 9 to 12 years
after onset of development
– Many already have significant microvascular and
macrovascular complications

• Current stepwise approach for treatment
– Current diabetes care is not optimal
– Insulin is generally saved for last despite being the
most potent antihyperglycemic agent

Narayan KMV et al. JAMA. 2003;290:1884–1890.
Riddle M. Am J Med. 2000;108:1S.

So in terms of current issues, we see the incidence of type 2 diabetes is increasing
at a very alarming rate; and unfortunately, the diagnosis isn’t made for up to 10-12
years after the whole physiological process is started when patients may already
have significant macrovascular, microvascular, and neuropathic conditions. So our
approach then, is that we want to start with a step-care approach; but unfortunately,
we tend to delay the next step a little bit too long. Because our goal then is to really
sort of look at achieving targets and potentially using insulin at a much more
appropriate time.
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Current Issues
• Starting insulin sooner or intensifying insulin
therapy
– Insulin is most effective and safest drug (when dosed properly)
– Physiological rationale
– Inevitable failure of oral antidiabetic drugs

Narayan KMV et al. JAMA. 2003;290:1884–1890.
Riddle M. Am J Med. 2000;108:1S.

By doing this, we’re looking a physiological approach to managing diabetes. Once
again, by decreasing patients’ A1C’s from, now nationally about 9, bring it down to 7
will have a significant impact on morbidity and mortality.
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Rationale for Earlier Use of Insulin
• Corrects insulin deficiency
• May reverse glucose toxicity
• Many patients with type 2 diabetes will
eventually need insulin due to progressive
loss of β-cell function
• Inadequate control with oral antidiabetic drugs
– Inadequate glycemic control linked to morbidity
and mortality
Marre M. Int J Obes Relat Metab Disord. 2002;26(Suppl 3):S25–S30.

So lastly, what I’d like to do is look at how we might do just that,
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Rationale for Earlier Use of Insulin
• ↑ costs of treating complications vs. cost of
insulin therapy
• Initiating insulin sooner may maintain
glycemic control and delay onset and
progression of microvascular complications

in a process of decreasing complications and decreasing morbidity and mortality.
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Summary
• Aggressive treatment is necessary to achieve
glycemic targets and prevent complications
• Treatment should be matched to
pathophysiology of the disease
• Treatment plan should be changed when
targets not met
• Insulin should be considered sooner for patients
whose blood glucose is not controlled or in
patients with contraindications to other therapies

By doing that, we don’t necessarily have to change the regimen dramatically, but
working with the patient will allow us to accomplish those goals.
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Now we have the happy meals at Ronald McDonald’s and look at the size of the
portions that are tempting the kids. What I’m suggesting to you is that recognizing
we have a pandemic. We need to educate our patients about what sort of problems
there are, recognizing that education starts early, and as family physicians we can
have a true impact.
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Presenter Information

Approaches to
Insulin Therapy

Joseph Michael Tibaldi, MD, FACP

The following program is a taped presentation by Dr. Joseph Michael Tibaldi.
Joseph Michael Tibaldi, MD, FACP, obtained an undergraduate degree in Biochemistry at Columbia
College and graduated cum laude. He attended medical school and did his internal medicine
residency at the Mount Sinai School of Medicine in New York City. He did a fellowship in
Endocrinology and Metabolism at Montefiore Hospital where he is still affiliated and holds an
academic appointment at the Albert Einstein Medical School as an Assistant Clinical Professor of
Medicine.
Dr. Tibaldi is currently in a full-time single specialty clinical practice in Flushing, Queens, New York.
He serves as the Director of Endocrinology at Flushing Hospital Medical Center. In addition to clinical
practice, Dr. Tibaldi spends a great deal of time teaching medical residents, endocrine fellows, and
health care providers. He is a member of the American Diabetes Association, American Association
of Clinical Endocrinologists, Endocrine Society, and Fellow of the American College of Physicians.
We will now begin the presentation.
The presentation that I would like to give this evening is going to be as much as possible evidence
based in terms of insulin therapies. But a lot of insulin therapy is what you learn and how to do, and I
am going to share with you my own personal experience regarding starting people with type 2
diabetes on insulin.
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Type 2 Diabetes:
A Progressive Disease

Over time
• Progressive decline in β-cell function
• Most patients will eventually require
insulin to reach glucose targets

Bergenstal RM et al. In: DeGroot LJ, Jameson JL, eds. Endocrinology. 4th ed. Philadelphia:
WB Saunders; 2001:82
Buse JB. Diabetes Care. 1999;22(Suppl 3):C65

So we know, as has been previously presented, insulin is inevitable; and one
of the things I like to tell my patients early in their course of disease is that
my job is to help you stay alive. If you stay alive long enough, you are going
to require insulin therapy. It is not a punishment, it is a part of having type 2
diabetes. So that when you begin to introduce the concept three years
before you actually begin to talk nuts and bolts about insulin, it is much
easier.
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Insulin Preparations

Class

Agents

Human Insulin

Regular, NPH, Lente, Ultralente

Insulin Analogs

Insulin Aspart, Insulin Glulisine,
Insulin Lispro, Insulin Glargine,
Insulin Detemir

Premixed Insulin

Human 70/30, 50/50
Humalog Mix75/25
NovoLog Mix 70/30

These are the tools that we have. No longer listed are the animal insulins
which first became available about 1922. So in America, we no longer have
the animal insulins. We have human insulin which came out in the early
1980’s, and those predominantly now are regular and NPH insulin. No
longer do we have Lente and Ultralente. If you have patients on Lente or
Ultralente, there is a little bit left; but the manufacturer, which is
predominantly Eli Lilly, has stopped making it. So the patients are going to
need to be switched. In the mid-1990’s, all of a sudden, we began doing
modifications on insulin molecules. So we have what we call the insulin
analogs. The first three listed; aspart, glulisine, and lispro, are fast ones.
The last two, insulin glargine and the newly-released insulin detemir, which
has not been marketed yet, are basal insulins; and we will talk about how
they work. The last of our tools is on the bottom and those are the premixed
insulins with fixed ratio of slow and fast. The top ones are the ones made
from human insulin; and the bottom ones, Humalog Mix75/25 and NovoLog
Mix 70/30 are the analog insulins; and I will go over what the differences are.
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Human Insulin
21 amino acids

A-chain

B-chain

30 amino acids

Monomers

Dimers

Zn++
Zn++

Self-aggregation
in solution

Hexamers

When we think of human insulin, we thought that we had a wonderful device.
All of the sudden we were able to make this in vitro, we would make the
same exact thing the human body secreted. What we didn’t realize is that
hexamers were going to be formed. When this was made in suspension, all
of the sudden these things started aggregating together and you found
hexamers.
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Profiles of Human Insulins
Regular 6–8 hours
NPH 12–20 hours
Ultralente 18–24 hours

Plasma
Insulin
Levels

0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Hours
Skyler JS. Insulin treatment. In: Lebovitz HE, ed. Therapy for Diabetes Mellitus and Related Disorders. 3rd
ed. Alexandria, Va: American Diabetes Association; 1998:186-203. Clinical Education Series.
Burge MR, Schade DS. Insulins. Endocrinol Metab Clin North Am. 1997;26:575-598.

So because of the hexamers, the regular insulin that I trained with 20 years
ago isn’t as fast as I thought it would be. So let’s take a look at regular here.
It peaks at 1 to 2 hours; duration of action is about 6; most of the biological
action is over in 4. It is not really that fast. NPH is also an insulin I trained
with, and we see it here. It is an insulin that is made by taking regular,
complexing it with protamine, and you have a peaking insulin; and by having
it peak, you can also delay the action so it can last about 16 hours.
Unfortunately, again, Ultralente is no longer marketed so I would like to skip
it.
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Action Profiles of Insulin Analogs
Insulin Aspart, Insulin Glulisine, Insulin Lispro 4–6 hours
Regular 6–8 hours

Plasma
Insulin
Levels

NPH 12– 20 hours
Ultralente 18 – 24 hours
Insulin Glargine 24 hours

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Hours
Skyler JS. Insulin treatment. In: Lebovitz HE, ed. Therapy for Diabetes Mellitus and Related Disorders. 3rd
ed. Alexandria, Va: American Diabetes Association; 1998:186–203.
Burge MR. Endocrinol Metab Clin North Am. 1997;26:575–598.

Now, all of the sudden, we are in the mid-1990’s; and we are starting to do
analogs. We are changing the insulin molecules slightly and the advantages
are the following. When we look at insulin aspart, glulisine, or lispro, you
have a really fast insulin. This stuff starts to work within 20 minutes. Most of
the action is completed with the insulin within about 2 hours. So this is an
insulin which more closely mimics normal physiology at a price. The analogs
in general are about twice as expensive as human insulins, and I’ll go over
the advantages and disadvantages.
And then we have the basal insulins. We have insulin glargine which lasts
24 hours. You change an amino acid into molecule, you make it acidic and
you have a depot the last 24 hours. And not shown on this slide is
something that is going to be very similar, insulin detemir, whereby the
insulin molecule is etiolated with a fatty acid; and, again, it lasts 24 hours.
So these are our tools; and as I come through, I will try to explain how we
can use these tools with our patients.
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Therapies for Type 2 Diabetes
Glucose-Lowering Potential
↓ Fasting Glucose

↓ A1C

Secretagogues

30–70 mg/dL

Up to 2.3%

Metformin

30–64 mg/dL

Up to 2.2%

Thiazolidinediones

28–80 mg/dL

Up to 2.6%

Insulin

>100 mg/dL

Unlimited

Therapy

Kendall DM. Data adapted from multiple references.

In terms of the tools we have in oral medications, these are the best
statistics you are ever going to see for these pills. So we have
secretagogues such as the sulfonylureas. The best A1C reductions that you
are going to see are 2.3% looking at one study out of hundreds. Average
reduction in A1C is 1 to 1.5. Metformin, great drug, weight neutral. The best
hemoglobin A1C reduction you are going to see is 2.2 in clinical studies,
most times 1 to 1.5. TZD’s up to 2.6, again, one clinical study. Most times
you are going to see A1C reductions of 1 to 1.5. And insulin, when we think
about insulin, that’s the one tool that can give us unlimited lowering in terms
of the A1C. It is something that always, always works.
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Insulin 70/30 + MET vs Triple Orals
in Patients Failing 2 Drugs
• N = 188
• A1C >8%
• 24-week, open-label, parallel group
• Typical type 2 population
– Age, 54 years
– BMI, 33
– Duration, 10 years
– Baseline, A1C, 9.6

Schwartz. Diabetes Care. 2003

Let’s take a look at a comparison. This is human 70/30 insulin with
metformin versus triple therapy in terms of people failing two drugs. So in
the randomization of this trial, there were 188 people. To get into the trial,
they had to be on two pills and have hemoglobin A1C’s greater than 8%; and
they were either randomized to going onto a third pill, or adding two doses of
human 70/30. So they were average for patients with diabetes. They were
middle aged, BMI of 33, about 10 years of diabetes, their baseline A1C was
9.6. And the point that I would like to try to make tonight is the earlier the
intervention as was previously mentioned, the better you’re going to do. So
the baseline A1C is 9.6.

65

Insulin 70/30 + MET vs Triple Orals
in Patients Failing 2 Drugs

• A1C results similar (7.6%)
• Treatment failures
–Insulin: 3.5%
–Orals: 16.3%
• Cost
–Insulin: $3.20
–Orals: $10.40

Schwartz. Diabetes Care. 2003

At the end of the trial, treatment failures were defined as A1C’s greater than
8%. All of the patients had about the same A1C, but when we looked at
A1C’s doing a little bit better, obviously, failures where the A1C was greater
than 8% were 3.5% of the people on insulin versus about 16% on triple
therapy.
The nuts and bolts are on the bottom. Insulin costs one third as much. So
we have a very effective therapy. We also have a therapy which is
inexpensive. I work in the Queens area in Flushing. We have a lot of people
immigrating from all over the world, and sometimes triple therapy is not
affordable. Insulin therapy is. So our therapy is in terms of looking at the
patient.
Unfortunately, in America there are insured, underinsured, and uninsured.
Part of your therapy is you are going to have to look at the patient. Insulin is
a great drug and it works, and that is what this study has shown us.
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If You Think a Patient
Needs Insulin
They Probably Do!

So my recommendation to you is that when you are seeing a patient that you
think needs insulin, they probably do. What they are going to do is spend the
next 15 minutes trying to talk you out of it. So you are going to have to stick
to your guns because the average person doesn’t want any part of shots,
they want no part of insulin; however, insulin is an important therapy. And
one of my thoughts is to always go with your gut and don’t let the person talk
you out of it; because, again, the next 15 minutes is going to be an attempt
to talk you out of it.
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A Mock Insulin
Injection May
Alleviate a Great
Deal of Anxiety.

How do I get around this? I give a mock injection of insulin. In the old days,
they used vial and syringe. Now, we have the insulin pens. I put a needle
on one of the pens, ask their permission because as you know since the
days of HIPAA we can’t go around attacking patients, and then quickly break
their skin using a 31-gauge needle. What happens is the following: They
don’t feel it; all of the sudden they are using a pen device which grandma
didn’t use, she used to boil her syringes or something like that; and they
realize that a finger stick hurts 10 times as much and they barely feel this
break the skin. So if you are able to alleviate that fear of the pain, many
times acceptance becomes much more easy.
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Indications for Insulin Therapy in
Type 2 Diabetes
•
•
•
•
•
•

Persistent hyperglycemia with oral agents
Uncontrolled weight loss
Latent autoimmune diabetes in adults (LADA)
Advanced renal or hepatic disease
Allergic reactions to oral agents
Intercurrent events: MI, CVA, acute illness,
surgery
• Women planning pregnancy
• Gestational diabetes
Chan JL. Mayo Clin Proc. 2003;78:459–467.

So in terms of insulin therapy, we are going to spend the majority of my talk on the top one, persistent
hyperglycemia with oral medicines. Sometimes it’s very easy. Uncontrolled weight loss. When you
are interviewing a patient who has a cup of water in their hand and they are running out to use the
restroom before you can even finish talking to them, and their blood sugar is at 300 and change, you
know that they need to be on insulin therapy. So uncontrolled weight loss is another one.
The next one is one of my favorites because this is where I make mistakes left and right. It is called
LADA or latent autoimmune diabetes of adults. Have you ever seen the patient who shouldn’t have
diabetes? They are lean, they have an HDL of about 60, and have no real family history of diabetes;
and what do we do? What we do with everybody with diabetes who is an adult; we are going to give
them a pill. When the first pill doesn’t work, we give them a second; and then all of the sudden, we
say to ourselves, why are they burning through that pill in 6 months when the UKPDS said they would
last 3 years? And then you get a little bit smart, and then say maybe they have a variant form of type
1 which is called LADA, autoimmune disease. The test that is available is called a glutamic acid
dehydrogenase-65. It is called a GAD-65 for short. Once I get back that GAD-65 being positive,
when I look at that atypical person which is maybe 10% of type 2, we sit down and we talk insulin.
They can’t talk me out of it because I show it to them and they realize that they need to take insulin.
Other times we can’t use pills such as in advanced kidney disease or liver disease. There are some
people who do have allergic reactions to every kind of med you give them. You can’t be allergic to
insulin. Intercurrent events are usually hospital based, and truthfully in the hospital insulin is the way
to go. What we forget about is that diabetes is this epidemic. Younger women of childbearing age are
developing type 2. When they are thinking of getting pregnant, they shouldn’t be on triple therapy,
they should be on insulin; and obviously women who are developing diabetes during pregnancy
should be on insulin as well.
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Current Practice
Insulin Initiation in Insulin Naïve Type 2 Diabetes Patients

1 injection/
day

64%

2 injections/
day

31%

>2 injections/
day

5%

Basal insulin
95%

Basal
insulin
30%

Premix
69%

Basal bolus
84%

Other
5%

Other
1%

Other
16%

Source: NNPI Hybrid Segmentation Study, September 2002.

What is going on in America? This is a marketing survey, but basically they
ask physicians, “How do you start insulin?” My answer is one shot a day in
64% of the patients. So most patients are much more willing, at least in my
area in Queens, to accept one shot a day rather than the best way, which is
right on the bottom, and that is four shots per day. Four shots per day is
only started in about 5% of people. And truthfully when somebody is type 1,
they should go on four shots per day. Two shots per day is found in about
30% of those individuals, the majority go on premixed insulin. But if we look
at current approaches to type 2 in America for insulin initiation, it is with one
shot a day; and that is what I am going to base this talk upon.
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Combination Oral Agents +
Evening Basal Insulin

You Can Add Insulin
to Oral Therapy

What I learned when I finished my fellowship was the following: I only had
sulfonylureas available; when they no longer worked, what I would then do is
stop the sulfonylurea and start two injections of human insulin per day. And
then all of the sudden, I began learning about things, especially as more and
more oral medicines became available. By 1995 we had metformin available
here in the states and in 1997 we had the TZD’s. What I learned was the
following: You could add insulin onto oral therapy and it became
predominantly the way that I now treat type 2 diabetes.
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Starting with Basal Insulin
Bedtime NPH + Oral Agents
Reduction in A1C at 12 mo
Baseline

9.8

9.8

9.9

10.1

Change in A1C (%)
From Baseline

0
-0.5
-1
-1.5
-2

1.9
2.1

2.0

-2.5
2.5

-3
NPH at HS +

Glyburide
(n = 22)

Metformin
(n = 19)

NPH at AM
Glyburide +
Metformin (n = 23) (n = 24)

Adapted with permission from Yki-Järvinen et al. Ann Intern Med. 1999;130:389

What this is called is the thin/fat study. It was published in the Annals of
Internal Medicine and they did something very, very different. The author of
this study gave NPH insulin at bedtime to patients. She gave it at bedtime to
patients who were taking glyburide, metformin, or both; or she also did
another arm by giving two shots of NPH. And low and behold, by giving
NPH insulin at a time when the patients were sleeping and not eating, A1C’s
went down about 2%. I said to myself, what the devil is going on? Why the
heck when you give insulin at the wrong time are the people getting better?
And the reason was the following.
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Glucose Toxicity

As was mentioned previously, hyperglycemia does the following: It induces
a reversible insulin resistance, so if you lower the sugar, it’s like the oldfashioned carburetor. I am going to show my age. I used to tune up my car
and get my carburetor fixed, and all of the sudden my mileage got better.
Same thing as you lower the sugar. The insulin works better as the sugar
lowers. Number two is that glucose is poison to the beta cells. As you lower
the blood sugar, no matter how you’re doing it, and here we are doing it with
bedtime NPH, the beta cells may blossom and start working again. But this
one is a little bit of dumb luck. You cannot predict it. So if that person is real
lucky, their beta cells will work very nicely. If that person is not so lucky and
has advanced diabetes, beta cells don’t come back at all; or what happens in
the majority of people, they come back a little bit. So a little bit means if you
have a small meal, you are going to be fine. A little bit means when you
have that big Italian meal which my mother loves to cook, you’re going to be
in trouble. So we will talk about the approaches to diabetes and, again, what
this led me to believe is that sometimes treating diabetes is a little bit of
dumb luck on the physician’s part. Because we try something and see if it
works; and if it doesn’t work, we are entitled to say that it is not working and
let’s go on and try something else.
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Metformin Added to Multiple-Dose
Insulin in Type 2 Diabetes
Changes From Baseline* Body Weight and LDL-C
*Baseline = 2 mo of 3 insulin injections/d

Insulin + Placebo
Insulin + Metformin

6

0

LDL-C (mg/dL)

Body Weight (lb)

6
4
2
0
-2

-5
-10
-15

-4

-25

-6

-30

-8

-7

-14

-20

-21

-35

P<0.05

P<0.01

Bergenstal RM et al. Diabetes. 1998;47(Suppl 1):A89. Abstract 0347

If I had my options in terms of adding insulin onto pills, which pill would I
continue? Number one, two and three is metformin, because it is shown
right there in red on the left. When you give metformin with insulin, the
weight does not go up and, in fact, with this addition of metformin onto
insulin, it went down. Metformin mitigates against the weight loss that you
and I and all of the patients know about insulin. So in my mind, I can’t give
you a perspective study; but I think metformin is very useful because,
number one, it is generic; and, number two, it can help the patients maintain
their body weights. It has some other benefits as well. LDL cholesterol may
go down a little bit; but if I had to choose one pill to continue with insulin, I’m
going to choose metformin.
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Diabetes Management in Primary Care

40
30

% 20
10
0
Oral
monotherapy

Combination
oral therapy

Insulin + oral
therapy

Insulin alone

Peters AL et al. Diabetes. 1999;48(Suppl 1):A194.

A similar slide was shown earlier, but when we look at diabetes management
in primary care, the majority of patients are on 2 to 3 pills per day. About
30% are on 1 pill, and what I’d like to do is contrast over the last two
NHANES studies what has happened. What has happened between the
1990 NHANES to the year 2000 NHANES, is that insulin alone is going
down and insulin plus pills is going up. So nowadays, we are using more
combination insulin with pills, insulin alone is going down. The unfortunate
thing is we are in the midst of an epidemic, total insulin use should have
gone up when you add those two together. It has not. So what we are
relying on is the combination therapy and are allowing patients to sit at
A1C’s that are too high. There are more patients who need to be on insulin.
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Initiating Insulin Therapy with OADs
Decision to use insulin therapy:
Initiate insulin*

For primary or secondary OAD failures:
Initiate insulin
Insulin Monotherapy

Insulin in Combination

*If severe hyperglycemia or if patient has experienced weight loss, ketosis, and/or polyuria.
Based on physician and patient preference, insulin is a reasonable initial therapy since many
patients ultimately require insulin due to secondary failure of OADs.
Medical Management of Type 2 Diabetes. 4th ed. Alexandria, Va: American Diabetes Association; 1998.

So in terms of initiating insulin, sometimes it’s easy. When the patients
come in, it is all listed here, polyuria, polyphagia, they are really, really sick
and you know you have to put them on insulin. But now let’s talk about
somebody with a failure of oral medicines, and again it is not truly a failure of
the medicines. The patient’s body has changed, the beta cells are
dissipating. So let’s talk about how we can start insulin with these
individuals. I am going to come back to LADA’s again. Again, these are slim
people, high HDL’s, not a very strong family history of diabetes. These
people are insulin deficient. So insulin monotherapy I do about 10% of the
time in these individuals who I will call LADA’s because they really need
insulin. They’re not insulin resistant, they are insulin deficient. 90% of the
time I will use insulin in combination for the average person with type 2 who
tends to be perhaps a little bit above ideal body weight, who has a mixture of
insulin resistance as well as insulin deficiency, and obviously the insulin
deficiency is getting worse otherwise, why would we start insulin?
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Diabetes Experts Agree That Meeting
Glycemic Targets Is Important
AAFP1

ADA2

AACE3

–

<7%

≤6.5%

80–120

90–130

<110

<180

<180

<140

Bedtime glucose (mg/dL)

100–140

–

–

3 AM glucose (mg/dL)

70–110

–

–

A1C level
Fasting/preprandial glucose
(mg/dL)
Postprandial glucose (mg/dL)

AAFP: goals for self-monitoring of blood glucose.
1. American Academy of Family Physicians. SMBG monograph. Available at:
http://www.aafp.org/smbgmonograph.xml. Accessed: June 29, 2005.
2. American Diabetes Association. Diabetes Care. 2005;28(Suppl 1):S4–S36.
3. American College of Endocrinology. Endocr Pract. 2002;8(Suppl 1):41–650.

Here are glycemic targets. A similar slide was shown earlier. What I am going to ask you as
members of the audience is to choose your group and memorize some of these numbers. What I use
is the ADA. I will tell patients your pre-meal blood sugars have to be 90 to 130; the post-meal of 180, I
will do a little bit later. These are your goals. If you don’t reach the goals, that is when I am going to
add on the second pill; and if you don’t reach the goals, that is why we are going to need to start
insulin therapy. So when the patients are cognizant of goals it is easier to advance their therapy.
What I have to congratulate the AAFP on is they have set up goals also at bedtime.
When I begin to broach insulin with patients, I begin to stretch Medicare a little bit. Medicare allows
three finger sticks per day when you are on insulin therapy. My reading of the law is that when you
are about to start insulin therapy, you can do three finger sticks per day. So what I’ll typically do with
patients is I will say do a morning blood sugar before breakfast, do it before dinner, and do some
bedtimes. You are not going to do 21 per week, but do as many as you can and write them down for
me. And I will talk about how this is helpful in choosing the type of insulin therapy. The bedtime blood
sugar, as was mentioned before, is very important. Because you want to do something good for the
patient, you’d also like to do it safe. When patients have blood sugars at nighttime, I chose the
median value of 120. Under 120, they have a small snack. By doing that, what I am doing is the
following: I eliminate nocturnal hypoglycemia which is the scariest thing for patients. Daytime isn’t
bad, but it is bad when you wake up in the middle of the night. So that small snack at nighttime has
virtually in my practice eliminated any phone call from 11:00 on period. It is very, very easy. Now the
question will arise, are you taking an individual who is obese and feeding them too much? Truthfully
the people who get in trouble with hypoglycemia with a slightly low number at nighttime tend to be
very slim, and usually you are not making them fat because they really don’t have a problem with their
weight. So these are the goals, give some of them to your patients and particularly the pre-meal; and
we’ll come back to the post-meal in just a second.
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Increasing Contribution of PPG
as A1C Improves

% Contribution to A1C
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>10.2
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<7.3

A1C (%)

Because the question arises and everybody is asking now because there is
so much data on postprandials: What’s more important, doctor, the fasting or
the postprandial? This is a study by Dr. Monnier published in August of
2003 in Diabetes Care. What Dr. Monnier did was he took patients and
looked at A1C as a function of fasting and postprandial, looking for the
different contributions in people who were totally out of whack with A1C’s of
10.2, people fairly out of whack with a hemoglobin A1C of let’s say about 9,
and people under good control. So it turns out that when your A1C is 10.2,
70% of that A1C value is related to the fasting and only 30% is related to the
postprandial. Becoming a little bit better you are doing 50/50. But now, let’s
talk about patients we want to get to hemoglobin A1C’s from the ADA under
7. What you could see with an A1C of 7.3, is that it is 70% postprandial. So
for you to take that 7.3 and bring it to 6.5 if you want, you can lower the
fasting all you want. You’re never going to get there. You have to approach
the postprandial. So this data gives me important information in terms of
how to approach the patient, and sometimes why there might be a very good
benefit with a therapy.
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AMERICAN COLLEGE OF ENDOCRINOLOGY
TARGET A1C IS ≤6.5%
ANYONE WITH A1C >6.5% AND ADDITIONAL
THERAPY UNAVAILABLE SHOULD START
INSULIN
WHEN WOULD YOU RECOMMEND INSULIN?

The American College of Endocrinology will be publishing the following.
Their target for all patients with diabetes is 6.5; and what they are stating is
the following: Anyone with an A1C greater than 6.5 and additional therapy is
unavailable should start insulin. I’m like you. When I heard the numbers, I
said this is a bit strict and this is a little bit too hard. They mean well
because I think this is really the way to do it, but is this practical? So I’m
going to ask a rhetorical question. When would you recommend insulin? It is
a very hard question and it depends a little bit on the patient.
Let me show you a very interesting interaction I had with a patient I have
been pestering to go on insulin for about a year.
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Diabetes Control and Complications Trial*:
Absolute Risk of Retinopathy
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*DCCT = Diabetes Control and Complications Trial
Diabetes Control and Complications Research Group. Diabetes. 1995;44:968–983.

I showed him this graph. I showed him the one on the left. It is from the DCCT trial.
This is the trial where we came up with A1C’s of 7 as the goal. Because when we look
at retinopathy over time, when your A1C is 7, you have very, very little retinopathy.
When you look at 8, 9, 10, or 11, it goes up. So this gentleman had an A1C of 8, and I
told him he needed insulin a year ago; but he didn’t listen to me. He disappeared, but
his family doctor got him back. He came in with an A1C of 9.2. I asked him to look at
the curve, and he said to me, “The complication rates are going up exponentially.” I
said, “You’re right.” And with that, I gave him the make-believe injection of insulin; and
he is agreeable to go on insulin. He started with 3 injections per day, because I’m still
not quite sure based upon the quick history I took how to go about starting the insulin,
which one to choose. But I think we can help our patients make their decisions
because when they say that they want no insulin at an A1C of 9, show them a curve
like this and say this is what you’re choosing, not what I’m choosing. You are allowing
your complication rate to go up, and you can use the word exponentially. Intensive
therapy in this study were people on 3-4 shots per day. And sometimes what we are
going to need to move is somebody from a very simple one-shot regimen to a multipledose regimen. Complications are lower when you use even more shots.
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The Basal-Bolus Insulin Concept
• Basal insulin
– Controls glucose production between meals
and overnight
– Nearly constant levels
– 50% of daily needs
• Bolus insulin (mealtime or prandial)
– Limits hyperglycemia after meals
– Immediate rise and sharp peak at 1 hour
postmeal
– 10% to 20% of total daily insulin requirement at
each meal
• For ideal insulin replacement therapy, each
component should come from a different
insulin with a specific profile
Rosenstock J. Clin Cornerstone. 2001;4:50.

So in terms of starting insulin therapy, we need to do a basal/bolus type of
concept. The basal controls blood sugars between meals, the bolus limits
the hyperglycemia after meals. So the bolus is equivalent to prandial or
mealtime insulin, and the basal insulin keeps the sugar down in between.
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When A1C >8.5
• Adding another pill probably won’t work to
reach goal
• Higher success rate getting to goal with a
basal-bolus approach
• GLP 1 Analog addition won’t reach goal

So when the A1C is greater than 8.5, what I’m going to recommend is the
following. Adding another pill probably won’t reach to attain goal. You can
add a third pill, especially if it is 10; and at 10 if you subtract off 1.5, you are
never going to reach goal. At this number, when it is greater than 8.5, you
are actually going to do better if you use some sort of basal/bolus approach
to insulin therapy. The new GLP analogs that have been just released, one
attained goal, the A1C reduction is only 0.8. So 8.5 is the number, and I’ll try
to show you the clinical trials.
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Basal-Bolus Insulin Treatment
with Insulin Analogs
µU/mL

100

Insulin Lispro, Insulin Glulisine, or Insulin Aspart
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Time of day
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The best regimen that we can use for patients is a multiple-dose regimen
with fast-acting insulin and a basal. So that four shots a day, I am going to
say right up front, is the Cadillac. Many patients don’t want it.
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Initiating Once-Daily Insulin Therapy
• Continue oral agent(s) at same dosage
• Add single evening insulin dose
– Analog mix at dinner
– NPH human insulin (at bedtime only but
increased risk of nocturnal hypoglycemia)
– Long-acting analog insulin (bedtime or AM)
• Adjust dose by fasting, self-monitored blood glucose,
set goals for glucose
• Increase insulin dose 2 units every 3 days until
glycemic targets are reached
Skyler JS. Insulin treatment. In: Lebovitz HE, ed. Therapy for Diabetes Mellitus and Related
Disorders. 3rd ed. Alexandria, Va: American Diabetes Association; 1998:186–203.
Riddle MC. Endocrinol Metab Clin North Am. 1997;26:659–677.

So in terms of initiating once-daily insulin therapy, what I will do is the
following. I’ll usually continue the orals, and then I have to decide from three
things. I will either add insulin at dinner, an analog mix; I will use NPH
insulin at bedtime, but I know our priority is in higher risk of nocturnal
hypoglycemia; or I’ll use a long-acting insulin. I can give that in the morning
as well as at night. What is new with diabetes management more recently is
the patients will do the following. They’re going to help me because by
measuring the fasting, and measuring the blood sugar, we are going to set
goals. My typical goal is about 120, and I am going to ask the patient the
following. I am going to ask them to increase their insulin dose by 2 units
every 3 days until the glycemic target is recognized. If you want to use a
higher goal, fine; but what we are doing here is we are empowering the
patient. They are becoming part of taking care of their own diabetes and you
can get much better results.

84

Insulin Injection Devices

Insulin pens
• Faster and easier
than syringes
– Improve patient attitude
and adherence
– Have accurate dosing
mechanisms, but
inadequate mixing
may be a problem

In terms of insulin delivery devices, this is what’s new. Pens are faster, they
are easier for the patients to learn, they increase adherence, and they are
more accurate. This one is from Eli Lilly and that contains both human as
well as analog insulins. This one is from Novo Nordisk. It is called the
FlexPen and only has analogs. These are disposable. They are pre-filled.
They contain 300 units of insulin. What happens is you get it as a box of 5,
both of them. The patients carry with them their pen. It is good outside the
refrigerator for 2-4 weeks. The other 4 pens are kept in the refrigerator until
they are ready to use them. This is called the OptiClick. It is from SanofiAventis. It is a durable pen. What you do with this pen is you don’t dispose
of it afterwards, what this pen has is replaceable cartridges of insulin. So
this pen does not get put in the refrigerator, the unused cartridges do. But
all 3 of these pens have helped people with diabetes because they make
them more accepting of insulin.
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Nutritional Guidance
and
Exercise
Are Still Important

On the record, nutritional guidance and exercise are still important even
when you begin to embark upon insulin.
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Consider Bedtime NPH If
• Early dinner
• High FBS, low predinner BS
• 6 Units initial dose, titrate up 2 units every
3 days till FBS <130
• Need an easy pen device
• Cost
• But, no fine-tuning, no postprandial
coverage and there is a risk of nocturnal
hypoglycemia vs glargine

So when will I consider bedtime NPH? First of all is cost, it is half the price.
Number two is an easy pen device. There is a device called the InnoLet
which has kept some patients of mine out of nursing homes. It is a big thing;
it looks like an egg timer. An elderly patient can measure their own insulin
and self-administer their own insulin. It is much easier than vial and syringe.
So the only time I truthfully will use bedtime NPH is for that elderly individual.
So typically they are going to have a high fasting, a low pre-dinner, start
them on 6 units. They, assuming again we are not talking about a demented
individual, are going to titrate up 2 units every 3 days until their fastings,
usually when I am talking about the elderly, I am going to have higher goals
in terms of the morning number, still their fastings are under 130. You can’t
fine tune this, there is no postprandial coverage, and there is a risk of
nocturnal hypoglycemia when we compare it to insulin glargine.
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Starting Basal Insulin for Type 2 Diabetes
Bedtime NPH Added to Diet
12 Patients Treated for 16 Weeks
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Cusi K et al. Diabetes Care. 1995;18:843–851

So what we’re doing with the insulin is essentially a phase shift. This curve,
you are starting the NPH, you are shifting it down.
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Add second dose of 6 units before
breakfast if
A1C >7.5% after 6 months
Titrate up every 3 days by
2 units until predinner blood sugar
<130

Then where do we go from there? What I consider, and this is not evidence
based, this is the way that I’ve been doing it, I will add a second dose of 6
units before breakfast if the A1C is greater than 7.5 to 8 after 6 months.
Why do I say 6 months? Because Medicare only allows us an A1C every 3
months. I’m in no rush to get this elderly person under control; I just want
them to do a little bit better. So if I add the second dose of 6 units, now what
am I going to do? I am going to titrate based upon the pre-dinner. They are
going to increase their morning insulin by 2 units every few days until their
pre-dinner blood sugar is under 130. It works very, very nicely. Again, in the
elderly person who is 85 years old, you are not looking for perfect numbers.
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Consider Anytime Administration
of Insulin Glargine If

• Variable mealtimes but no major meals
• Need for morning injection
• Fear of nocturnal hypoglycemia
• Always eating
• Start with 10 units
• New pen device available
• But, no postprandial coverage if
diabetes is advanced

When would I consider glargine? The major thing and the major time is
people with variable meals but no major meals. Because as I mentioned
before, those beta cells have to work to prevent the blood sugar from going
up after a meal. So if they have small meals all day, this works like a charm.
If they need to take a morning shot, this one works in the morning or night.
With fear of nocturnal hypoglycemia, this is the best in terms of the lowest
incidence of hypoglycemia. If you have some patients like mine who eat
small amounts all the time, you start with 10 units and you can titrate up. I
will talk about titration in a second. If diabetes is advanced, though, you’re
going to be tricked. You’re going to have a good fasting, but you’re not
going to get to goal. So you have to do this early in the course of the
disease.
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Insulin Glargine vs NPH Insulin
Added to Oral Therapy
Methods: Forced-Titration Schedule
Start with 10 IU/d bedtime basal insulin dose and adjust weekly

Self-monitored FPG (mg/dL)*

in insulin dose (IU/d)
8
6
4
2

≥180
140–180
120–140
100–120

Treat to target FPG ≤100 mg/dL
*2 consecutive days with no episodes of severe hypoglycemia or PG <72 mg/dL.
Small ↓ (2-4 IU/d adjustment) in dose allowed when self-monitored PG <56 mg/dL
or severe hypoglycemic episode occurs
Riddle et al. Diabetes Care. 2003;26:3080

This is Dr. Riddle’s treat-to-target titration scheme. 2-4-6-8, depending upon
what the blood sugar is. Don’t use it at all. I think it is too hard.
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Insulin Glargine vs NPH Insulin
Added to Oral Therapy
Mean A1C Levels During Study
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Mean A1C (%)
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NPH insulin
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Riddle et al. Diabetes Care. 2003;26:3080

I’ll show you what I use.
What he was able to use with that titration scheme was that the A1C, when
you compared glargine to NPH, were comparable. The A1C went down from
about 8.6 to 7. Fifty-seven to fifty-eight percent of the people reached A1C
goals. It was comparable with NPH insulin. So why are we using glargine?
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Insulin Glargine vs NPH Insulin
Added to Oral Therapy
Target A1C ≤7%, Without Documented
Nocturnal Hypoglycemia (PG ≤72 mg/dL)
33*
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Insulin
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Insulin

Riddle et al. Diabetes Care. 2003;26:3080

We are using glargine because there was less nocturnal hypoglycemia. So
the incidence of hypoglycemia was less at nighttime. The overall incidence
of hypoglycemia was comparable between the two insulins; but especially
nocturnal hypoglycemia, which can be scary, was reduced.
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Mean A1C Levels During Study
9.5

Morning glargine
Bedtime glargine
Bedtime NPH
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*Decrease in A1C from baseline for morning glargine: P<0.001
vs bedtime NPH and P=0.008 vs bedtime glargine
Adapted with permission from Fritsche A et al, and the 4001 Study Group. Ann Intern Med. 2003:138:952

Then finally they did a study whereby they looked at daytime administration
of insulin glargine. Take a look over here. The daytime administration in
green had a better A1C than nighttime glargine or nighttime NPH. So
typically when I’m going to give glargine, I am going to administer it in the
morning.
Now, let’s take a look at the final goals. A1C’s at the end were 7.8, not so
hot; 8.3, not so hot. So let’s take a look at the delta. The delta in this study
in terms of A1C reduction is about 1.6. These people should have gone on
insulin probably a year or two before because if they started up here, they
would be down to 7%. These people need to have a more advanced form of
therapy because we shouldn’t sit on it at an A1C of 7.8.
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Improvement of Glycemic Control in Subjects
with Poorly Controlled Type 2 Diabetes

Comparison of two treatment algorithms
using insulin glargine
Melanie Davies, MD,1
Fred Storms, MD,2
Simon Shutler, BSC,3
Monique Bianchi-Biscay, MD,4
Ramon Gomis, MD, PhD,5
for the AT.LANTUS Study Group

Diabetes Care 28:1282-1288, 2005 © 2005 by the American Diabetes Association, Inc.

So in terms of how to go about titrating glargine, just briefly, this is published
in Diabetes Care this year, it’s called the Atlantis Study.
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Diabetes Care 28:1282-1288, 2005 © 2005 by the American Diabetes Association, Inc.

What the patients were told to do was to go up 2 units every 3 days. By
doing that, as you can see here in black, A1C reductions were superior. By
titrating 2 units every 3 days, the amount of insulin taken was better. You
get better control. So I don’t use the treat-to-target titration scheme; I use
the Atlantis Study recommendations; 2 units every 3 days.
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Increasing Contribution of PPG
as A1C Improves
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So again, let’s take a look at that person at the end of that trial with an A1C
of 7.8. What do we have to worry about? We have to worry about their
postprandial glucose.
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Glucose Excursions in Type 2 Diabetes:
PPG Elevations Even When FBG Is Normalized
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Polansky KS et al. N Engl J Med. 1988;318:1231–1239.

So let’s take a look. We have taken that individual with diabetes. We’ve
lowered their fasting; but every time they have a meal, they have a
postprandial spike. Take a look at it; it’s not only going up but it’s staying up
in a prolonged manner. Postprandial hyperglycemia with diabetes is also
longer, so they’re still hyperglycemic.
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If Not at A1C Goal at 6 Months Then:

• Add 6 units of a rapid analog before the
biggest meal
• Titrate up until postprandial at goal (ie,
<180)
• Add more injections before other meals if
needed to get to A1C goal
• Can also switch to 2 shots of premix

What I wanted to do here is to try and present some evidence-based
medicine in terms of telling you what percentages are, but this is the way
that many people treat glargine when it doesn’t work. What you can do is
simply add 6 units of a rapid analog before the biggest meal. This is
particularly important when the biggest meal is midday. What you do is then
ask the patient to titrate up until their postprandial goal such as; under 180.
Then you’ll see. I have seen A1C reductions by simply adding a second
shot of an additional 1%. If you don’t get to goal, then you can add another
shot, going up to 4 shots, doing breakfast, lunch and dinner. Again, the
Cadillac is that 4 shots per day. However, some patients are unwilling to
take more than let’s say 2 shots, and they won’t use 2 different types of
insulin. Especially if I’m using a large dose of a basal, you can also switch to
2 shots of a premixed. This is not evidence based; it is the way that I’ve
been doing it. So suppose they are on 80 units of a basal. What I’ll do is
give 40 units of a premixed before breakfast and 40 units of a premixed
before dinner, and you’re going to do better because you’re giving coverage
at breakfast and at dinner.
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Consider Predinner Premixed Insulin If:
• Obese
• Late dinner
• High FBG and bedtime glucose but
reasonable dinner glucose
• Failing basal insulin use
• Addresses postdinner glucose
• 12 units initial dose
• But, no fine-tuning, may wear off by
morning, nocturnal hypoglycemia
• Use analog mix if possible

Now, when would I consider a pre-dinner premixed insulin? Again, it’s
highlighted - in the person who is above ideal body weight and what I call the
working individual. In my neck of the woods, a lot of people come home
from work, eat very little during the day, and have a big late dinner. So
typically they’re going to have a high fasting and a high bedtime reading.
They will have a reasonable dinner reading because they are not eating,
they are running around. You could also consider a pre-dinner premixed in
somebody failing basal who also has a very large dinner because their postdinner blood sugars are very, very high. By giving a premixed insulin prior to
supper, what you’re going to do is you’re going to address the post-dinner
blood sugar because part of that insulin is fast; you’re going to prevent that
sugar from going up. The other insulin is slow, and that’s what’s going to
lower the fasting. You start with 12 units, and I’ll talk about the algorithm
shortly. Disadvantages include no fine-tuning. If you’re dealing with a 280pound individual, 2 units more or less of insulin doesn’t matter, truthfully. It
may wear off by morning but typically not if the dinner is at 5:00 p.m. or later.
There is a risk of nocturnal hypoglycemia when we use human 70/30.
Because of that, I think we should use the analog mixtures of insulin as I’ll
show you.

100

Human Insulin Time-Action Patterns
Normal insulin secretion at mealtime
Change in Serum Insulin

Human insulin 70/30 premix
Analog Mix 70/30 or 75/25
Theoretical representation of the
profiles associated with human insulin
70/30 premix and NovoLog® Mix 70/30

Baseline
Level
Time (hours)
SC Injection

So when we look at normal insulin secretion of a nondiabetic individual, if we
give human 70/30, which is 70% NPH and 30% regular, at the time of the
meal, it peaks too late. There is a second peak of NPH, and you have a lot
of insulin action out here that you don’t really need. If you use an analog mix
such as 70/30 or 75/25, and you give it at the time of the meal, the sharp
peak covers the postprandial very, very nicely and then dissipates to a basal
insulin, and there’s less hypoglycemia hours after the meal.
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Insulin Aspart 70/30: Lower Incidences
of Major Hypoglycemia in Type 2 Diabetes
Insulin Aspart 70/30 (n = 58)
Human 70/30 premix (n = 67)

15
11
Number of
Events

P=0.02

10
8

5

4

0
0
Year 1

Year 2

12-Week study + 21-month extension.
Boehm. Diabetes. 2000;49(S1):A98.

So better postprandials, less hypoglycemia. It has been clearly shown here
with insulin aspart 70/30, major hypoglycemia went down to 0. Again, these
insulins, the analog insulins, don’t have NPH. This one is 70% protaminated
aspart and 30% aspart; the other one is 75% protaminated lispro and 25%
lispro. So again, hypoglycemia goes down.
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Insulin Aspart 70/30: Initiation and
Titration in Actual Clinical Practice
• Once daily
– 12 Units at dinner
– Titrate 2 units every 3 days
– Add second dose at breakfast as needed

• Adding a second dose
– Add 6 units as a breakfast dose
– Discontinue secretagogues

• Can add third dose

So in terms of using this once a day, I will start with 12 units at dinner; and
patients do their own titration, 2 units every 3 days. Then I sit tight for 6
months and 2 A1C levels. If I’m not at goal, because I am not doing a
research study, what I will do then is add a second dose at breakfast. I will
start with 6 units; but now you don’t titrate based upon fasting, you titrate
based upon their pre-dinner blood sugar. When their pre-dinner blood sugar
is at goal, you stop. You can also add a third dose; but usually once you go
on 2 shots, you don’t need the secretagogue anymore.
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Twice-Daily Split-Mixed Regimen
or 70/30 Conventional Insulin

Insulin Action

Breakfast Lunch

4:00

REG

8:00

12:00

Dinner

NPH/
Lente

16:00

REG

20:00

NPH/Lente

24:00

4:00

8:00

Time
Adapted with permission from Leahy J. In: Leahy J, Cefalu W, eds. Insulin Therapy.
New York: Marcel Dekker; 2002:87; Nathan DM. N Engl J Med. 2002;347:1342

So these are the insulins I learned with. I learned with regular and NPH. I
used to give split mix, I used human 70/30 all the time. But let’s take a look.
The regular in the morning is working at lunchtime, the NPH is starting to
work before lunch; that’s why there’s pre-lunch hypoglycemia. You’re giving
NPH here, it’s peaking in the middle of the night; that’s why there is so much
hypoglycemia with the older insulins. When you use the newer ones, the
analogs, and here it is either 75/25 or 70/30; you get crisp sharp peaks at
breakfast, crisp sharp peaks at dinner, wears off to a basal. There’s less
hypoglycemia because these insulins don’t have NPH.
What about this guy? Lunch is only a problem when the people have a
European lifestyle with a big, big lunch. So I would like to present you data
on the following. Let’s start with an analog mixture of insulin just at dinner.
Let’s call success an A1C under 6.5 in 16 weeks. When that doesn’t work,
let’s add a second dose at breakfast and see what happens. Then when you
can’t get under 6.5 in an additional 16 weeks, let’s see what happens when
we add a third shot because there have been no studies, really, looking at 3
shots of the analog mixtures per day. This was at the ADA.
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The 1-2-3 Study:
A1C Reduction From Baseline
Insulin-naive

All

Previously treated
with basal insulin

0

-0.5
-0.9

-1
-1.2
-1.4

-1.5

-1.6
-1.7
-1.8
-1.9
-2.0

-2

-2.1

QD
BID

-2.5

P<0.05

Insulin Aspart 70/30

TID

Jain et al. ADA. 2005

So it’s called the 1-2-3 study. What we can see here is there were fairly
significant reductions in A1C’s. About 10% of these patients were already
on a basal insulin. When we look at the A1C reductions in this study,
whether it’s 1 shot, 2 shots or 3 shots, the A1C reductions were about 2%.
Now let’s take a look at somebody who was previously treated with a basal
insulin. This is somebody who is going to have a big dinner. You’re going to
make a switch. Rather than give the basal insulin, you are going to change it
to an analog mixture just at dinnertime with the 1 shot shown here. What
happens is you’re going to see an A1C reduction of an additional 0.9%.
Why? You’re lowering the post-dinner. So again, rule of thumb, by lowering
one meal that has a very high postprandial, you can sort of lower the A1C by
about 1%.

105

Twice-Daily Split-Mixed Regimens or
LisproMix (75/25)- Insulin Aspart (70/30)
Dinner

Lunch

Insulin Action

Breakfast

4:00

8:00

12:00

16:00

20:00

24:00

4:00

8:00

Time
Adapted with permission from Leahy J. In: Leahy J, Cefalu W, eds. Insulin Therapy.
New York: Marcel Dekker; 2002:87; Nathan DM. N Engl J Med. 2002;347:1342

So what we’ve actually done is start with one insulin, go onto a second, and
in the minority of the patients who need a third shot, again, those are usually
people with a big lunch, you can continue the same insulin. You don’t have
to use two different types.
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The 1-2-3 Study: Summary
• 77% of patients enrolled achieved A1C <7.0%
and 60% achieved <6.5% on QD/BID/TID
• 41% of patients achieved A1C <7.0% on
Insulin Lispro 70/30 QD
• No nocturnal major hypoglycemic events

Jain et al. ADA. 2005

So in terms of the summary, 77% of the people enrolled had A1C’s of less
than 7% and 60% achieved A1C’s of less than 6.5 on 1, 2 or 3 shots per
day. If they looked at just the completer analysis, it was about 90% that got
under control. Forty-one percent achieved A1C’s under 7% on 1 shot per
day, and there were no nocturnal hypoglycemic events. So this is the
newest way in terms of approaching type 2.
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Conclusions
• Type 2 diabetes is an underrecognized
and serious disease requiring aggressive
and intensive management targeting
A1C, PPG, and FPG
• Reducing A1C with aggressive monitoring
correlates with clinical benefit in type 2
diabetes
• Early insulin use or combination therapy
with 2 oral agents can maximize
glycemic control
UK Prospective Diabetes Study (UKPDS) Group. Lancet. 1998;352:837–853.

Conclusions: Diabetes is under-recognized. It is serious, you have to target
everything. Reducing the A1C is reasonable because it is going to be costeffective ultimately, and early insulin use is something we should do.
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We will now begin the presentation.
Thank you very much.
Well, my job is to talk about helping patients to overcome barriers to insulin therapy.
As we were given the objectives for the evening,
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Objective

• Recognize barriers to insulin therapy and
explain possible solutions

the objective I was given was to recognize barriers to insulin therapy and
explain possible solutions. Now, most of us don’t think of barriers as having
solutions. Most of us think of things we can do to overcome them. I do need
to issue a disclaimer up front. That is that I wish that I could give you two or
three magic words that you could whisper in your patient’s ear, it would take
you three seconds or less, and the patient would suddenly make enormous
changes in their lives. Unfortunately, I’m not that good. I don’t know those
magic words, and so what we have to do instead is think about some
solutions to the barriers that we encounter as we work with our patients.
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How Do You Solve a Barrier?
•
•
•
•
•
•

Go around it
Run over it
Remove it
Make it smaller
Find alternative way
Give up and go home

As I was thinking about solving a barrier, I would happened to be looking out
my window, and we’re doing a great deal of construction around our medical
center. There happened to be a place in the street where you couldn’t get
through the way that you normally could. So I had the opportunity to watch
people attempt to deal with the barrier that they were encountering. I
thought about what people do. Well, you can go around the barrier. You
can run over it. You can remove it. You can chip away at it and make it a
little smaller. You can perhaps find an alternative way. Or, you can give up
and go home. So, hopefully you’ve learned from the first two talks that we
don’t need to give up and go home, but we can, in fact, help our patients to
solve the barriers that they encounter.
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Barriers to Insulin Therapy

Is there a problem?
What is the problem?
What can we do about it?

The questions then that we need to think about are: Is there a problem? Do
patients resist insulin therapy? What is that problem? What causes that
problem? And, ultimately, what can we do about it, given that there are no
two or three magic words?
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DAWN Study
• DAWN is the largest global psychosocial
diabetes study ever undertaken
• Objective: to assess perceptions and attitudes
regarding diabetes care among people with
diabetes and health care professionals (HCP)
• Focus: psychological health; studies have
shown that psychological health is associated
with better diabetes outcomes
Alberti G. Pratical Diabetology Int. 2002;19(1):22-24.

One of the ways that we know that there is a problem, along with the fact
that those of us who see patients on a day-to-day basis don’t really need a
study to know this, but there was one, called DAWN. DAWN stands for
Diabetes, Attitudes, Wishes and Needs. It was a very large study sponsored
by Novo Nordisk and was, in fact, the largest global psychosocial diabetes
study ever undertaken. The objective of this project was to assess the
perceptions and attitudes regarding diabetes among people with diabetes
and healthcare professionals. The focus was on psychological health,
something that we often neglect as practitioners, even though studies have
shown that psychological health is associated with better diabetes outcomes.
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Methodology

Telephone or face-to-face interviews
with total of:
– 5,109 patients (500/country)
– 2,705 MD (200/country; 23%
specialist)
– 1,122 nurses (100/country;
53% specialist)
Interviews carried out between MayAugust 2001

•
•
•
•
•
•
•
•
•
•
•

Australia
France
Germany
India
Japan
Netherlands
Poland
Scandinavia*
Spain
UK
USA

* Scandinavia: Sweden, Denmark, Norway
Alberti G. Pratical Diabetology Int. 2002;19(1):22-24.

So here was the methodology. As you can see, there were over 5,000 patients in
13 countries, I believe. There were over 2,000 physicians and over 1,100 nurses.
What they did was conduct interviews. These interviews lasted anywhere between
2-3 hours; so as you can imagine, this is a huge data set. We won’t deal with all of
it tonight in the 15 or 20 minutes that I have, but I do want to share with you some of
the key findings.
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Key Topics

Self- Management
Psychological
Health

Access to
Effective Therapy

Patient-Provider
Communication

Access to
Team Care

Alberti G. Pratical Diabetology Int. 2002;19(1):22-24.

The key topics that they addressed with all 3 groups was around the issues
related to self management. As you know, diabetes, as most chronic
illnesses, is largely a self-managed disease. In reality, patients spend about
10 minutes with you every 3 months; and the rest of the time, they’re at
home taking care of themselves. What happens to them, in terms of
outcome, is much more in their hands, than yours. So, the self-management
issues they addressed in particular are psychological health, patient-provider
communication, access to team care, and access to effective therapy. We’re
going to focus on this last one here in terms of insulin.
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Key Findings of DAWN
1. Diabetes self-management is less than optimal.
2. Self-management problems are due in large part to
psychological problems. Psychological problems are
common but rarely treated.
3. Good communication between patients and health
care professionals is associated with better
outcomes.
4. Access to team diabetes care is also associated with
better outcomes.
5. Patients and health care providers often resist
initiating effective therapies, including insulin therapy.

Alberti G. Practical Diabetology Int. 2002;19(1):22–24.

So here’s what they found. First of all, they found out that diabetes self
management is less than optimal, again, that’s probably no surprise to most
of us in the room, that self management problems are largely related to
psychological problems which are very common but very rarely treated, good
communication is associated with better outcomes, and access to team
diabetes care is associated with better outcomes. And the fifth one is the
one we’re really going to focus on which is that patients and healthcare
professionals often resist initiating effective therapies which include insulin
therapy.
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Prescribing Medication to
Manage Glucose
‘I prefer to delay initiation of oral
therapy until absolutely essential’

‘I prefer to delay initiation of
insulin until absolutely essential’

43
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Overall
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Alberti G. Pratical Diabetology Int. 2002;19(1):22-24.

When we look at this whole issue of prescribing medication, if you look at the
international group, you can see that there were general practitioners,
specialist physicians that included people who identified that they saw more
than 50 people per month with diabetes, and nurses. You can see that
overall when asked the question about preferring to delay the initiation of oral
therapy until essentially somewhere between a third and a half of those
groups around the world and fewer actually in the United States agreed that
that was something that they did. However, when we look at insulin and
when people begin to initiate insulin therapy, you can see that changes quite
a bit. In fact, in the U.S., we are almost slower than most of the rest of the
world in terms of initiating insulin therapy. So, why is that, would be a
question that I would ask you and something to think about. So that, we
tend to delay initiating insulin with our patients based on these DAWN data.
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Why Patients Resist Insulin Therapy (US)

Worried about starting insulin

56%

Believe taking insulin means
failed to manage diabetes

58%

Believe taking insulin will help
manage diabetes

21%

0%
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40%
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70%

Alberti G. Practical Diabetology Int. 2002;19(1):22–24.

When they ask patients (and these are particularly patients in the United
States) why they resist beginning insulin therapy, you can see that over half
resisted because they were worried about it. They didn’t say what they were
worried about, and they didn’t ask that specifically. They believed that taking
insulin means that they have failed to manage their diabetes. Very few (and
this one’s actually the most interesting to me), only 20% actually think that
insulin will help. So we’re asking patients to do something that they’re
worried about or perhaps frightened of, it means that they have been a
failure, and they don’t think it’s going to work. So not surprisingly, they’re
somewhat resistant. The other thing that I think is important to point out is
that in the U.S., one of the slides not showing, we actually were the worst in
the countries about using insulin as a threat. And perhaps that’s another
reason why our patients are somewhat resistant.
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What Is the Problem?
Age:

62 years

Occupation:

Retired school teacher

Marital status:

Lives with her husband, also a retired teacher

Diabetes status: T2D diagnosed 1988
Treatment:
BMI:

Maximum doses of rosiglitazone, metformin, and repaglinide;
eats very carefully and walks 30-45 minutes 5-6 times a week.
27

A1C:

9.6% (continues to increase despite regimen intensification)

Presentation:

Mrs. Connell’s A1C this morning is 9.8%. At her last visit she
reacted very negatively to your suggestion she begin taking
insulin, saying,
“I have a morbid fear of needles. There must be something
else I can do. Could I take another pill?”

You are committed to helping Mrs. Connell initiate insulin therapy.

So let’s look at a patient. This is perhaps somewhat typical of your patients.
This is a woman who is 62 years old, Mrs. Connell. She lives with her
husband. Both are retired school teachers. She’s had diabetes since 1988.
She’s on maximum doses of three oral medications. Her BMI is 27. At her
last visit, her A1C was 9.6. And this morning, her A1C is 9.8. At her last
visit, you suggested to her that she might want to begin taking insulin, and
she said, “Oh no, I don’t want to do that, I have a morbid fear of needles.
There must be something else you can do. Could I take another pill?” Well,
you’re committed to helping her initiate insulin therapy. So what are you
going to do. Well, these are often the patients that I see because one of the
things people do is send them to me.
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What To Do?
• Identify the sources of Mrs. Connell’s resistance
to insulin therapy
• Help Mrs. Connell overcome her barriers to
initiating insulin therapy

And where would I begin?
Well, what would we want to do in looking at Mrs. Connell? First of all, we
need to think about why she is resistant to insulin and then help her think
about overcoming barriers. Hopefully, these will also apply to some of your
patients.
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What Is the Problem?
•
•
•
•
•
•
•
•

Fear of needles
Fear of hypoglycemia
Weight gain
Adverse impact on life/loss of independence
Reaction of family and friends
Means diabetes worse
Personal failure
Causes complications

Now when patients come in, I often get notes that say, Mrs. Connell is here, we think she should start
insulin but she’s terrified of needles. And that’s a very common reaction. But when I start talking to
Mrs. Connell, often I find out that isn’t really the problem. There are a lot of other things that go into
that. First of all, people are worried about hypoglycemia. All it takes is to be in a public situation and
see someone become hypoglycemic or have seen relatives or friends with diabetes, and that’s
worrisome for you. Weight gain might be an issue. She’s already heavy. She’s sort of a youngish
woman. Perhaps that’s a concern for her. People are worried about how it’s going to affect their lives.
For Mrs. Connell, maybe this is a time in life where she planned to travel and do some other things,
and insulin may, in fact, affect that. How are your family and friends going to react? You know, it’s
very easy to hide the fact that you have diabetes when you’re on pills. Nobody needs to know. Yet, if
you’re on insulin or you have a reaction, then people find out that you have diabetes. Some people
think that it actually means their diabetes has gotten worse. I’m still struck by the number of patients
who come to me and say, I don’t have the serious kind of diabetes. I don’t have to take insulin. Now,
I’m not sure about what the “not serious kind of diabetes” is. I’ve yet to see it my practice. But taking
insulin is a sign for many people not that diabetes is a progressive disease but, in fact, they now have
the bad kind of diabetes. It’s a personal failure, and we give them that message by using insulin as a
threat and by kind of helping them think about, we’ll say things like you failed pills. So instead, maybe
we can talk about these pills failing you or your pancreas has failed you. Also, people believe that
insulin causes complications, and I’m sure that you’ve seen that in your practice. My grandmother
started insulin and she died. Well, there is a belief among some of our patients that insulin causes
impotence. There is also a belief that insulin causes blindness and it causes death and complications.
So you’re asking patients to do something that they don’t believe will help them. In fact, they may
believe it will make them worse, and that it’s a personal failure on their part. So again, what is being
asked of them isn’t perhaps something that they are particularly interested in doing.
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3 Critical Questions
• Why is that a problem?

So how do I get to the point where I can find out from Mrs. Connell what the
problem is? This is a strategy you can use in your practice as well. If she
told me she had morbid fear of needles, I’d ask her why that is or why is that
a problem. She would probably tell me something else, and I would say,
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3 Critical Questions
•

Why is that a problem?

• Why is that a problem?

Why is that a problem? She would probably offer me another reason and I
would say,
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3 Critical Questions
•

Why is that a problem?

•

Why is that a problem?

• Why is that a problem?

Why is that a problem? Because one of the things I’ve learned is that the
problem the patient first identified is rarely the real problem. And so if we
respond to that first problem, then we often end up solving the wrong thing or
addressing the wrong thing, and it doesn’t necessarily work very well.
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What Is the Barrier?
• What does taking insulin mean to you?
• What comes to your mind or do you picture when you
think about taking insulin?
• Do you know people who have taken insulin? What
was their experience?
• What is your greatest concern/fear about taking
insulin?
• What do you need to know before you can consider
insulin therapy?

So what might you say instead? You might ask the patient, What is the
issue for you? What does it mean to you to think about taking insulin? What
have you seen in terms of other people? What are you most afraid of?
What are you most worried about? What could I tell you that would help you
to think about insulin therapy?
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How Can I Help?
• How satisfied are you with your current level of
glucose control?
• How interested are you in changing therapy?
• What problems do you think you will encounter?
• What are the biggest negative/positive for you?
• What support do you have to overcome the
negatives?
• How faithful do you think you will be in taking
insulin?
• Are you willing to try insulin? If not, what would
cause you to start taking insulin?

How can I help you? How satisfied are you with your current level of glucose
control. You saw those nice curves, and that’s long been my favorite
teaching tool. One of the things that I typically do whether I’m teaching a
group of patients or one patient is to help them look at those curves and see
where their A1C is. One of the things that does is it’s saying, here are the
data. What do you want to do with those data? Are you interested in
changing therapy? What kind of problems do you think you’re going to run
into? How can I help you with that? What kind of support do you have?
How faithful do you think you’re going to be in taking insulin? A lot of times,
we have this belief that our patients take all the medications that we
prescribe. And that, in fact, probably is not true. Are you willing to try
insulin? If not, what would cause you to start or what would cause you to be
willing to take it?
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How Do We Overcome a Barrier?
Educate
– Insulin as a therapy from the beginning
– What does patient want/need to know?
– New therapies/devices/information

How then do we overcome barriers? Well, we need to educate patients.
Insulin is a therapy that we need to help patients consider from the very
beginning of their diabetes. What does the patient want or need to know?
Do we ever just kind of walk in and start teaching without asking that
question? And also we need to help patients understand about the new
therapies, new devices, and new information. Hypoglycemia is much less
likely to occur than it used to. Pen devices, giving patients shots or having
them take a shot themselves from the very beginning is a very effective
strategy to de-mystify the injection process.
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How Do We Overcome a Barrier?
Educate
– Costs and benefits of care and therapies
– Integrate content with behavior and
psychosocial issues
– Patient role and responsibilities
– Recognize the complexity of self-care and
decision-making
– Avoid a didactic approach
– Use patient’s experiences as teachable
moments

We also need to help patients to think about their experiences, what’s
happened, how they’re feeling, and what’s important for them. What are
some of the things you want to accomplish in your life and how can we help
you to think about them.
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How Do We Overcome a Barrier?
Reframe our messages
– Avoid using insulin as a threat
– Pills failed you - not you have failed
– What is important for you in managing your
diabetes?
– You can live a good life and take care of
your diabetes

At the same time we need to recognize that diabetes is a pretty rotten
disease. One of the things that we need to think about is what all is being
asked of this person and how can we then support them as well.
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How Do We Overcome a Barrier?
Reframe our messages
- Information rarely effective
- Acknowledge but do not reinforce
“Would it help to know…”
“I understand but here’s why I am concerned...”
“Based on my experience…”

We need to think about our messages that we’re giving and start reframing
them. Insulin is not a very effective threat. We also need to point out that
pills have failed you or in fact your pancreas has failed you, not that you are
a failure as a person. One of the key things is, we tend to get very focused
as health professionals on the whole concept of A1C levels. And that’s
important, and it’s important for our patients as well. But the other, more
useful, way to think about it is, what is it you want to do? What do you want
to accomplish? How can I help present insulin as an alternative that might be
effective for you? Thinking of Mrs. Connell, perhaps she’s ready to begin
living her life to feel good, to be able to travel, to spend time with her children
and grandchildren. How can I help her accomplish those goals and at the
same time take care of her diabetes? So giving the message that you can,
in fact, live a good life and take care of your diabetes is an important one to
give. Life is more important for most of our patients than diabetes.
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How Do We Overcome a Barrier?
Reframe our relationship
– Ask about patient’s concerns
– Meet patient’s agenda
– Listen, Listen, Listen

We also need to acknowledge that when you believe something, information
is very rarely effective. And that is particularly true if the information we
have or beliefs that we have come from our own experiences. So if our
patients truly have seen other patients begin insulin, and have seen bad
thing happen to them, probably giving them information isn’t going to change
their mind. Instead, we need to think about acknowledging those fears and
concerns and at the same time to give them facts that we know. But again,
to ask them what would be helpful in terms of helping them think about it.
We need to ask about their concerns. And the most important skill that we
have is to listen, and we don’t always listen as long and as much as we
need; but most of what we need to do with and for our patients, we can
figure out very quickly if we’ve listened to them.
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Empower Our Patients
• Provide education for informed decisionmaking.
• Set collaborative goals and support
patient’s efforts to achieve them.
• Address psychosocial issues and
depression.

So how then do we empower our patients? Well, we provide education that
helps them to make informed decisions. We set goals with them, glucose
goals and other goals, offer support in their efforts to achieve them. We
need to be sure that we’re addressing some of those psychological and
psychosocial issues and depression. We know that depression is more
common in diabetes and that its effects are particularly serious. If a patient
is depressed, beginning insulin therapy is probably going to be all that much
more difficult.
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Empower Our Patients
• Provide education and ongoing support for
sustained behavior change
• Recognize the right and responsibility of
each patient to be in charge of his or her
own diabetes care
• Recognize that knowing what is best for
diabetes is not the same as knowing what
is best for each person with diabetes

Think about providing education and what resources you have within your
own practice and your own community. There are lots of people like me out
there. We’re available to help provide that education, to help work with
patients, and also to help them to begin to incorporate some of the changes
in their behavior at the same time. We also need to acknowledge that at
some point, every patient has both the right and the responsibility to be in
charge of their own care. And if that seems somewhat wrong to you, realize
that patients are out of your sight and out of your care 99.9% of the time,
and they are, in fact, making those decisions. You’re not giving them
permission, they have permission. It’s the reality of a chronic illness.
It’s also important to recognize that just because we know what’s best for
diabetes, we need to ask that patient what’s going to be best for them and
how we can be supportive of their efforts in terms of managing insulin.
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Empower Our Patients

Helping people discover and use their
own innate ability to gain mastery
over their diabetes

Finally, empowering our patients is really all about helping people to discover
and use their own abilities to gain mastery over their diabetes, whether it’s
through insulin or oral medications, or other ways to treat diabetes. Our job
is to support their efforts, offer them the best advice we can based on the
evidence we have, and help them achieve their goals as well.
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Improving Outcomes in
Type 2 Diabetes: Initiating
Insulin Therapy Sooner
Panel Discussion
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Panel Discussion
Question 1
How do we schedule more time
consulting with patients and should
we document the consultations and
recommendations for insulin?

Well, you have asked two very good questions. Like I said, I don’t have a magic
wand and I can’t give you more time in your day, I can’t give you half-hour visits as
much as you would like them. So there are several thoughts that I have about that.
One is to think about what you are doing now, and how effective it is. Is it better to
spend ten minutes doing perhaps something that will work better, or isn’t working
quite as well. The other thing is to take advantage of other resources and
opportunities that are out there and have people in your office, have diabetes
educators, have other people work with you along with those patients. The other
thing to think about; however, is that one of the things we have discovered in our
own practice (we have ten minutes at our place just like everybody else in the
world) is that meeting the patient’s agenda really doesn’t have to take any longer,
and that if we’re very focused with patients, if we begin by starting where they are,
the visits go smoother, they go much shorter, and we are better able to accomplish
our outcomes.
In terms of your second question, if you bring insulin up with patients and they are
highly resistant; then yes, by all means to protect yourself, you do need to
document that.
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Panel Discussion
Question 2
What is our role with the new
medication agents?

Byetta is a new GLP analogue. It turns out that this is an agent that is capable of causing a mild, a
very slow regeneration in the islet cells in animals. We have surrogate data in humans. It also
induces some weight loss which is very nice. Clinical studies have shown A1C reductions of 0.8%.
Disadvantages: two injections a day for now. They are going to look for long-acting ones. Cost out-ofpocket, $3,000 a year.
Symlin, I felt had a place prior to Lispro coming out, because it improves postprandial glucoses. I think
the analog insulins are a better way to do it. Symlin requires 3-4 shots per day. You have to time it
with the injections. The nice part with Symlin in some people it is an appetite suppressant. So I have
tried it a little bit to try to help people lose some weight. About 25% lose significant, 75% don’t really
lose much. The last 4 or 5 people I have chosen have been disappointed, but again the advantage
would be weight loss.
The Exubra is inhaled insulin. You are still going to need a basal insulin in people. So what the
Exubra is equivalent to is prandial insulin. In my mind, the problem with it is you only absorb about
10%. I think it is going to be expensive. I think injections are going to work a little bit better and be
cheaper; but for quality-of-life issues perhaps in some people who are “needle phobic”, it might be
reasonable. I don’t think it is going to be a large player. I think once people get used to injections by
utilizing something like a pen device, it is much more effective.
The last ones are the glitizars. Muraglitizar is going to be coming out very shortly. Reading about it,
having no practical experience, it seems that it has a little bit more fluid retention perhaps than the
TZD’s that we are using. The beauty of it is going to be with lowering triglycerides, really raising HDL.
I think what we are going to need to do, and especially since I am speaking to an organization that
really wants evidence-base medicine, we are going to have to see if that reduces morbidity and/or
mortality.
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Panel Discussion
Question 3
Is oral insulin going to happen
and, if so, when?

As far as I know, it is not going to happen. I haven’t seen anything much at the
ADA this year.
I saw another presentation on it recently and we are very far away.
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Panel Discussion
Question 4
Is insulin going to cause weight gain?

Certainly it has the potential to do that; however, I think that there are a couple of
things that you can do. One is that you can make sure that patients are aware of
that and to recognize that weight gain can be prevented by making some
adjustments. The other thing is that by using more effective insulin, some of the
insulin analogs, by not having to have a snack at night or whatever, you can also
prevent some of the weight gain. I think the other thing is to consider when you
combine some of the medications, again you can perhaps eliminate some of the
weight gain. So it is important that patients are aware of it, so that they can watch
out for it. The weight gain we see happens most often in patients who have very
high A1C’s and come down. Whereas if you are sort of at an 8-9 range, you see a
little bit less weight gain.
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Panel Discussion
Question 5
Does insulin work with
thiazolidinediones?

Regarding the thiazolidinediones, we have to look at the FDA in terms of their
approval. For rosiglitazone, it is 4mg a day with insulin, piaglitazone it is 30. The
higher the dose of the TZD, the more likely you are going to gain weight with insulin
and/or the higher the incidence of congestive heart failure and edema. So, I use
insulin with TZD’s all of the time, but I cut the dose and I warn people. I will tell
them that if you begin developing edema, shortness of breath, or you begin
increasing weight, lets say more than a pound a week or whatever, they need to call
me. So I think it is a valuable adjunct. Studies have been published in Diabetes
Care this past month showing that with TZD’s and insulin, mortality was actually
lower. So I think it is valuable but we do have to be cognizant about the weight gain
and the edema, and I think we need to warn people. So if you have somebody
tinkering on CHF on the TZD, I would get them off the TZD and I would put them on
insulin.
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Panel Discussion
Question 6
What kind of weight goals should
we help set for patients?

I think part of the concern is that we have this magical answer in that people are at 480 pounds and
they see a super-model and they have these unrealistic goals. They actually did studies looking at
people who are overweight and they asked them what they actually hope would be their goal. Most
people when they gave them a goal of 10%, most of the patients felt that would be a failure. Most
folks wanted to get a 40-50% weight loss, and felt that would be appropriate. As you know, a 10%
weight loss is not only good, it is excellent. I think if people can maintain that. Part of the problem in
diabetes is not gaining weight. Even if somebody is maintaining their weight it is a good thing. So it
is giving the patient appropriate goals. It is not setting unrealistic goals. By even decreasing 10%,
you can have a significant impact both on blood pressure and on glycemic targets. I think that is part
of the thing. Frankly, from my viewpoint, the optimal way of doing that is by dietary education and
exercise. Exercise can’t be overstressed. It is going to improve well-being, but it is also going to
improve weight gain. The other issue in terms of pharmocotherapeutic aid, there is a lot of
excitement about the potential for rimonabant which is going to be coming out next year. It will have
indication for metabolic syndrome, basically it is a marijuana antagonist. It works at the same
receptors as the cannabinoid receptors in the brain. There is increase in depression associated with
that. Then there are also agents like Meridia which can decrease weight if you want to use a
pharmacotherapeutic agent. But I think it really is all about lifestyle which obviously is a very
challenging process.
And I was being a bit facetious and unfortunately there is no magic bullet for lifestyle as well, but you
hit on many of the key things which is being very realistic to acknowledge that if you weigh 280
pounds, you’re not going to weigh 110, nor do you need to. So it is really helping people think about
what is realistic for them to do and then again, helping people to make some of those changes.
When people can’t do that on their own, and most of us can’t, and so again the importance of having
someone for them to work with whatever that is for them, I think is critical.
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Panel Discussion
Question 7
Will we see antibody development
with analog insulins like we do with
animal insulins?

The incidence of antibody formation with the analogs is very, very low. Actually the
worry is with Exubra where I think there was a higher incidence in antibody
formation. The last paper that I read it felt was not clinically significant. But we
have purification techniques these days. Insulin antibodies which I saw when I
finished my training 20 years ago, I really haven’t seen a case in I don’t know how
many years.
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Panel Discussion
Question 8
Should we be advocating insulin
pumps earlier on in therapy?

There was actually just a study that was published in Diabetes Care that looked at
insulin pump use in type 2 diabetes, and basically they found that the AlC’s came
down equally, were intensively managed and pump patients, and that they were
equally satisfied in terms of insulin therapy and rated their quality of life the same.
So, if patients are interested in pumps, it is something to consider. The difficulty is
obviously they are expensive, and for many patients their insurance won’t cover
that. Medicare will cover it, but many private insurers will not cover for type 2. Most
type 2 patients can be effectively managed, especially the typical heavy type 2
patient can be effectively managed without a pump.
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Panel Discussion
Question 9
How do you make the evaluation,
as far as cost, between
pens vs. vials and syringes?

It is true that some of the pens and cartridges are slightly more expensive; however,
in reality you waste less so over time, depending on how much insulin the patient
takes, they actually don’t cost a great deal more. Interestingly in Europe near
everybody is on a pen. They don’t even bother with syringes anymore. In fact, I
was with an educator colleague who said, “I don’t think I can teach that again.” But
part of the issue here is that they have been viewed as a convenience item. In point
of fact, they increase accuracy and there’s nothing convenient about taking four
shots a day. So, to think that this pen makes it so much better is a little ludicrous.
Sometimes what I will do is if there are cost issues, because most insurances do
cover it, it is for the self-pay, is that when people are outside of their house they are
not going to carry a vial and syringe. There was a study in Diabetes Care looking at
the Veterans Hospitals’ adherence to insulin. At that time, the Veterans Hospitals
didn’t have the pens, they have them now, but adherence rates were 77%. So
sometimes the patients do a mixture of vial and syringe at home and carry a pen
with them. But I think you know if they would carry about a bottle of insulin and they
don’t take it, that is a total waste of money.
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Panel Discussion
Question 10
How do we preserve the β-cell?

That is the magic bullet. In terms of preservation of the beta cells, as you discussed
earlier in the diabetes prevention program. Preventing diabetes from the very
beginning with lifestyle changes is #1. Looking at the people at risk, I know that
there is a study now ongoing using glargine in terms of preventing diabetes. I don’t
know how they recruited the patients for this trial because I have enough trouble
getting people with blood sugars of 200 on insulin. So there is a therapy looking at
glargine. What I think the most fascinating ones are if I look at a hypertensive
person, I would not give them a thiazide diuretic if they were at high risk for
diabetes. I would not give them a typical beta blocker, such as atenolol. I would
given them an ACE-inhibitor, an ARB, or cardivolol as those medicines lower the
risk by 25%. Choosing the medicines for blood pressure are very, very important.
In terms of pharmacotherapy, there is a study ongoing now. It is called the dream
study looking at rosiglitazone and ramipril in terms of preventing diabetes. That is
going to be out in a year so we are going to know truthfully if a TZD prevents
diabetes. So do I offer TZD’s to people with impaired glucose tolerance to prevent
diabetes. Until evidence-based medicine is there, I won’t give a TZD to prevent
diabetes. I still think a 58% reduction as was stated is a very nice reduction in
diabetes risk.
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Panel Discussion
Question 11
What’s the association with polycystic
ovary (PCO) disease and diabetes?

In terms of looking at it endocrinologically, it may be through an unknown process
you get some more insulin resistance with PCO. In fact, so treating it with some all
antidiabetic therapy actually can sometimes improve fertility in the process as well.
It seems that why that exists I think is not very well understood other than it is a
phenomenon.
I think 80% of the women are obese, so the obesity is a part of it. Twenty percent
are lean, and the defect is probably at the level of the receptor for insulin or
somewhere beyond it. When I see an individual who comes in with irregular
menses and PCO, the first thing I preach is diabetes prevention. So I recommend
again the eternal pair of sneakers, some weight loss if they are obese. If they’re
skinny, I still recommend the exercise. In terms of the meds that we use, in terms
of ovulation, I will give frequently metformin to help them ovulate. Sometimes we
continue it for the first half of pregnancy. So I can happily say that although I am
not a reproductive endocrinologist, I have helped some people with their infertility.
The medicine works very, very nicely.
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Panel Discussion
Question 12
How long do you continue diet and
exercise in the management of patients
before you go to oral therapy?

I think that obviously depends on the state in which a person comes in. If they have
an A1C of 9.5 it will help, but it is not going to get them down to a normal level. So I
think if diet and exercise is going to be part of any therapy, patients who are at a 7.5
situation that are treatment naïve, I think it is worth putting them on extensive diet
and exercise, they will probably eventually need to go on oral therapy. If you look at
their life cycles as I showed you before, over a period of time if they don’t have
enough insulin resistance as it is, they will eventually get beta cell burnout. But as
long as you can maintain it, obviously our goal is still to get them to below 7. So I
will go 3 months, 6 months, a year if the person is hovering around about the 7 level
and it motivates them. But I will tell them that eventually that they will go on
therapy. It is not a sense of failure, it is really the disease itself.
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Panel Discussion
Question 13
Do you treat chronic disease associated
with depression with an SSRI (selective
serotonin reuptake inhibitor)?

I think any chronic disease is associated with depression. The question is whether
you treat this with an SSRI. I think that you find the co-mordibity and you treat the
co-morbidity. It’s very hard to manage any chronic disease when depression is part
of that. I think it would be very appropriate to manage that at the same time. As
you mentioned before, starting a patient on insulin and a complicated diet when they
are so lethargic and their energy to manage things is hard to do. Whether one
causes the other or the two coexist, is certainly open to debate; but there is no
question in diabetes it is a very common co-morbidity and needs to be managed.
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Panel Discussion
Question 14
Have you seen a role for
cinnamon in the
management of diabetes?

First of all, let me just tell you that I am often asked by patients, “Is there a natural
treatment for diabetes?” My standard response is, “Yes, insulin,” and insulin is in
fact a natural product. But there are a variety of things. Cinnamon is one,
chromium we have heard about off and on. I read in the Parade Magazine on
Sunday drinking vinegar will help lower your blood pressure. My sense if you want
to drink a glass of vinegar, or a teaspoon of vinegar, more power to you, or lemon
juice. All of those things I think perhaps have some little bit of evidence; but they
certainly don’t work as well as insulin and oral medications, and so what we often
tell patients is feel free, go ahead. I make sure that they are not doing it in place of,
but if it is not harmful and patients feel very strongly about it, then by all means. But
the evidence on cinnamon, that is one of the newer ones, is not enough yet that you
would want to recommend it over other therapies.
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