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Non-insulin dependent diabetes mellitus is not just a “touch of sugar” as
many patients and physicians think. Rather, it is a serious chronic illness
with health care costs in the billions of dollars, annually. In the United
States, diabetes ranks as the leading cause of new blindness in adults and
it is the leading cause of end stage renal failure. Diabetes is also the
leading cause of non-traumatic amputation. Amputation is usually the

end result of diabetic neuropathy with resulting foot ulceration.

Fortunately, most individuals with diabetes never go blind, do not end
up on dialysis or have an amputation. What does cause diabetic
individuals the majority of their problems and is so expensive is the
macrovascular disease that occurs at such a high frequency in diabetic
people. Strokes are four times more common in diabetic individuals
than in people without diabetes. The presence of peripheral vascular
disease complicates the managemeht of foot ulcers, and contributes to the
high amputation rate. The big killer is coronary artery disease, however.
Men with diabetes are twice as likely to have coronary artery disease
than men of the same age who don’t have diabetes. Women are four to
five time more likely to have coronary artery disease than non-diabetic
women of the same age. Why women with diabetes are at such a high
risk for coronary artery disease is unknown. Mortality rates for insulin
dependent diabetic patients are five to seven times that of the general
population for men and nine to twelve times that for women. Life

expectancy for people with insulin dependent diabetes is reduced by 15



rate that is twice that of adults in the general populations. Life

expectancy is reduced five to 10 years and is greater in women than in

men.

Diabetes is a much more common disease today-than it has been in the
past. Figure 1 shows Maureen Harris’ data on the increasing peak
prevalence of diabetes from 1976 to 1980. In this survey the prevalence of
diagnosed diabetes was approximately 6%. Of great interest, is the fact
that another 6% of the population also had diabetes, but it was undiag-
nosed. The failure to diagnose diabetes is an important problem and
explains why many individuals (approximately 20%) with NIDDM
already have chronic complications at the time their diabetes is dis-

covered.
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There are two main types of diabetes, insulin dependent and non-insulin
dependent. Although the precise diagnosis is not always apparent, the
major difference between insulin dependent and non-insulin dependent
diabetes is the ability to secrete insulin. Individuals with insulin
dependent diabetes mellitus have no endogenous insulin secretory
capacity and thus are dependent upon the daily administration of insulin
for their survival. Individuals with non-insulin dependent diabetes,
although insulin deficient, can secrete some insulin. Although
approximately 60% of individuals with this type diabetes, require insulin
treatment to control hyperglycemia, they can “survive” in its absence.
The major clinical features of both types of diabetes are presented in

Table 1 and Table 2.

Table 1 Table 2

NON-INSULIN DEPENDENT
DIABETES MELLITUS

* May Be Free of Classic Symptoms

INSULIN DEPENDENT
DIABETES MELLITUS

* Insulinopenic * May Require Exogenous Insulin

* Dependent to Exogenous Insulin e Not Prone to Ketoacidosis

* Prone to Ketoacidosis ‘ « Family History of Diabetes Mellitus
e Usually Lean, but not always * Usually Obese

° Recent Weight Loss * Usually Diagnosed after Age 30, but
¢ Abrupt Onset of Symptoms, often not always

before age 30
e May Occur at Any Age



Figure 2 shows the pathogenesis of non-insulin dependent diabetes.
Non-insulin dependent diabetes is a heterogeneous disorder with two
major pathogenic features. First of all, there is insulin deficiency. All
individuals with diabetes have defective insulin secretion. Individuals
with insulin dependent diabetes have an absolute insulin deficiency.
Those with non-insulin dependent diabetes have a relative insulin
deficiency. In addition to insulin deficiency, most patients with non
insulin dependent diabetes have some degree of insensitivity to insulin,
more commonly referred to as “insulin resistance”. Both the liver and
muscle tissue are “resistant” to the effects of insulin. This results in an
increase in hepatic glucose production at times when the liver should not
be releasing glucose into the circulation and defective glucose uptake in

muscle. The combination
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more insulin resistant they will be.

The rationale for the management goals for NIDDM include the fact that
good glycemic control will reduce the microvascular complications of
diabetes and that careful management of associated cardiovascular risk
factors (hypertension, hyperlipidemia, etc), so common in individuals
with non-insulin dependent diabetes, will reduce macrovascular disease.
Finally, given today’s climate, appropriate early health care can reduce

overall health care costs.

The data, that improved glycemic control will reduce the development
and progression of the microvascular complications are irrefutable.
These data come from the DCCT which showed an appropriate 50-60%
reduction (Table 3) in the risk of the development and progression of
diabetic retinopathy, nephropathy and neuropathy in those individuals

randomized to the intensive
Table 3

treatment group. Perhaps even
more importantly, the risk of the DCCT
development of macrovascular

INTENSIVE DIABETES TREATMENT REDUCED
events was reduced by 44%. '

o & " . * Retinopathy 63%

Although this risk reduction did ’
* Nephropathy 54%

not reach statistical significance, * Neuropathy 60%
° Macrovascular Events 44%

because there were too few events,
I believe that improved glycemic

control will help reduce the very



high frequency of macrovascular disease seen in diabetic individuals.

Although the DCCT studied individuals with insulin dependent
diabetes, the DCCT study group concluded that the data obtained in the
DCCT on individuals. with insulin dependent diabetes could be
extrapolated to all individuals with diabetes. Thus, the goal of therapy
for all individuals with diabetes is a glycosylated hemoglobin level in
the range of individuals without diabetes. It makes no real difference
whether one measures a total glycosylated hemoglobin (as we do at
Parkland and the Aston Center), a HbA1 or a HbAlc. Other than the
absolute value obtained, there is little clinical difference. What is
important for the laboratory to provide is the reference range for
individuals without diabetes. Other treatment goals for individuals with

non-insulin dependent diabetes are listed in Table 4.

Table 4

TREATMENT GOALS IN
NON-INSULIN DEPENDENT
DIABETES

e Clinical Well-Being

o Glycated Hemoglobin in Range of
Individuals without Diabetes

o Normal Lipid Levels

o Body Weight Stable and as Close to
Normal as Possible
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Thus, please understand, that whenever possible , the health care
provider, and their patients should strive to achieve a glycosylated
hemoglobin level in the range of individuals without diabetes. The
relationship between glycosylated hemoglobin and diabetic
complications (Figure 3) is curvalinear and not unlike the relationship
between serum cholesterol levels and myocardial infarction and blood

pressure levels and strokes. There is no plateau. Thus, there is a

measurable and relatively stable

reduction in the risk of all the RELATIONSHIP BETWEEN THE SUSTAINED
. . o PROGRESSION OF RETINOPATHY AND MEAN
diabetic complications for every GLYCOSYLATED HEMOGLOBIN LEVELS IN THE DCCT
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10% reduction in the level of
glycosylated hemoglobin.
Table 5 shows the reduction in

risk for the development of
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for those with HbA1lc levels Figure 3

individuals in the intensive

above and below 8%. Please

note that the reduction in risk for each 10% reduction in HbAlc is the
same whether or not the HbAlc was above or below 8%. Thus, the closer
to normal your patient’s glycosylated hemoglobin, the less likely that
complications will develop or progress. However, even if one cannot
get the glycosylated hemoglobin to normal, any reduction in the level is

of benefit to the patient. This true for nephropathy, neuropathy, as well

8



as retinopathy.

Table 5

COMPARISON OF THE RELATIVE RISK
REDUCTION FOR RETINOPATHY PROGRESSION
ASSOCIATED WITH A 10% LOWER MEAN HbA1c

LEVELS BETWEEN HbA1c ABOVE AND BELOW 8%

HbA1c

Treatment Group <8% >8%
Risk Reduction %
Intensive 49 37
Conventional 69 34
Combined 53 35"

*p= <0.05 vs HbA1c < 8%

The management of non-insulin dependent can now be compared

to the way hypertension is managed.

Figure 4 shows the algorithm for Higarithoy o Lowering
Blood Pressure
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needed. In hypertension, you have

Figure 4



many choices (Figure 5). There are drugs from different classes, with
varying mechanisms of action, all of which work together to lower the
blood pressure. If the first drug chosen results in an inadequate

response, then a drug from a different class is chosen and added to the

first.

Oral Therapy of Hypertension

Diuretics Beta
\ / Blockers
Lower

o Blood ~@=——— Peripheral
ACE inhibitors e——=- | pregsure Vas:dilators

—/ \

Antagonists

Alpha Blockers

Figure 5

Figure 6 shows the algorithm for the management of non-insulin
dependent diabetes that I “borrowed” from the hypertension people. As
you can see, the algorithm for the management of non-insulin dependent

diabetes is identical to that used in hypertension, except for the drugs

that are used.
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Algorithm for Lowering

Glucose

Life Style Modification
Diet and Excercise Program

f

inadequate response

Pharmacological Therapy
Choose drug from many different classes

{

Inadequate response

Increase dose of drug
or
add second drug from different class

Inadequate response

Add second or third agent

Figure 6

For the management of non-insulin dependent diabetes, we now have
multiple oral agents, that have different mechanisms of action, and all
lower blood glucose levels (Figure 7). The remainder of this discussion
will be directed at the clinical management of non-insulin dependent

diabetes and the use of this algorifhm.
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Oral Therapy of Type |l

Diabetes
Sulfonylureas Alpha-G.lu.cosidase
/ Inhibitors
Lower )
Blood
Glucose
Thiazolidinediones Biguanides

Figure 7

Table 6 shows the treatment options for the management of non-insulin

dependent diabetes mellitus.

Table 6

TREATMENT OF NON-INSULIN
DEPENDENT DIABETES
MELLITUS

* Diet and Exercise Program
* Oral Agents

 Sulfonylureas
¢ Biguanides
* Alphaglucosidase inhibitors

° Insulin
* Combination Therapy
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DIET AND EXERCISE

The cornerstone of the management of non-insulin dependent diabetes
mellitus is a diet and exercise program. To be successful, the meal plan
must be individualized with the patient and his or her family. The
member of the health care team best qualified to help with this area of
patient care is the dietitian. The diabetes nurse clinician can help as well.
In my opinion, the member of the health care team least capable of
helping with diet, is the physician. Diet therapy is time consuming and
most physicians don’t have or won't take the time. The diet prescription
is simple. It is a “heart healthy diet”, with a nutrient content as listed in

Table 7.

Table 7

ADA RECOMMENDED
MEAL PLAN
% of Daily

Nutrient _Calorie Intake
Protein 12-20
Carbohydrates 50-60
Fats <30

e Saturated Fat <10% Total

Calories
 Cholesterol Intake <300 mg
* Fiber Intake 3045 g

13



As many patients with diabetes are overweight, the goal of diet therapy
is weight loss. It is difficult for anyone to loose weight with diet alone.
Thus, an exercise program must be incorporated into the treatment plan.
Some care must be taken when recommending an exercise program to
individuals with NIDDM. Many are older and often they have other
medical problems. In some, but certainly not all, a cardiac evaluation
should be done prior to initiating an exercise program. Most often the
exercise program recommend should be brisk walking, starting very
slowly and gradually increasing distance as the individual becomes more
fit. The benefits of diet and exercise therapy are considerable. Exercise

clearly improves insulin sensitivity as does weight loss.

ORAL AGENTS

SULFONYLUREAS

When a diet and exercise program are not effective in normalizing the
glycosylated hemoglobin level, some pharmacological intervention is
needed. The most widely used oral agents are sulfonylureas, as they
have been in use in the United States for forty years. A list of

sulfonylurea drugs available for use in the United States are given in

Table 8.
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Table 8
V= -=———-—-=-—"--"-— - >~—— > - |

SULFONYLUREA DRUGS

Generic Brand Dosage Ouration of Action
Name Name {mg) {h)
Disbeta
GLYBRIDE Micronase 1.28-20 18-24
Glynase
PresTab 0.78-12 12.24
CUPIZIDE Qlucatrol 2.6-40 1224
Ghlucatrol XL 680 24
GUIMEPIRIDE Amaryl 1-8 24
CHLORPROPAMIDE Disbinase 100-800 &0

For all practical purposes all sulfonylurea drugs are the same. There are
some minor differences with respect to duration of action, metabolism
and excretion. Of the “second generation” drugs, only glipizide XL and
glimepride are truly once a day drugs.

Sulfonylureas increase insulin secretion. Thus, they are only effective in
individuals with residual endogenous insulin secretory capacity.
Sulfonylureas work, it is thought, by binding to specific beta cell plasmav
membrane receptors. These binding receptors are coupled to ATP-
dependent K+ channels and binding results in the closure of these
potassium channels blocking efflux from the cell. Inhibition of

potassium efflux from the beta cell depolarizes the plasma membranes.

15



This leads to gating of voltage-dependent plasma membrane calcium ion
channels results in the facilitated influx of calcium ion into the beta cell.
The increase in the cytosolic calcium ion concentration activates a
cytosolic system which is responsible for the translocation of insulin
secretory granules to the cell surface and extrusion of insulin via

exocytosis.

When initiating therapy with sulfonylureas one should strive to use the
lowest effective dose. Start with a small dose and raise it every few
weeks until optimal control is achieved. There is considerable data to
suggest (see Figures 8 & 9) that if half the maximum daily dose of a
sulfonylurea is not effective in achieving normoglycemia increasing the
dose to the maximum allowable dose is not any more effective. Thus,
when normoglycemia is not achieved on half maximum dose of a
particular sulfonylurea agent, one should consider adding another drug

from a different class.

Average Home Blood Glucose
Levels in Diabetic Individuals Given
Increasing Doses of Glipizide

14
12}

B-Glucose (mmol)

-
©o N & o ® o

omg 10mg 20mg 40mg

*m p < vs placebo Stenman, etal, Ann Int Med 118:169,1993

Figure 8
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Plasma Insulin Response to a Mixed Meal
in Diabetic Individual Given Increasing
Doses of Glipizide
Glipizide dose Area under Insulin Curve (mmol/l)
mgday 0 - 240 min 0-90 min
0 219 + 46 90 +17
10 278 + 40° 126 +19°
20 286 + 42 1817
40 239 + 32" 101 +12™
*=p<0.01 vs Placebo ** =p< 0.02 vs 10mg dose
Stenman, et al, Ann Int Med 118:169,1993
Figure 9

In general, sulfonylurea therapy is effective, at least in the short term in
70-75% of patients. About 10-20% of individuals fail to respond initially,
(so called “primary failures). Individuals who are thin rarely respond to
sulfonylureas or to other oral agents, for that matter. These individuals
often need to be treated with insulin. About 5-10% of patients who seem
to be doing well on sulfonylureas seem to “fail” each year, so called
“secondary failures”. The longer an individual has non-insulin diabetes
the less likely sulfonylureas will be successful as monotherapy. The
addition of other oral agents from other drug classes in “secondary

failures” is an appropriate course of action.

The major side effect of sulfonylurea therapy is hypoglycemia.

Individuals who present with sulfonylurea induced hypoglycemia to the

17



emergency room should not be released immediately after correction of
the hypoglycemia as can be done with individuals with insulin induced

hypoglycemia. “Twenty-three hour observation “ is appropriate.

BIGUANIDES

Biguanides represent the next class of available oral agents for use in the
treatment of non-insulin dependent diabetes mellitus. There is only one
drug available, metformin. This drug, although in use in the rest of the
world for the past 20 years, was released for use in the United States by
the FDA in May, 1995. Metformin works by increasing insulin
sensitivity. It has no effect on insulin secretion. The drug decreases
hepatic glucose production (Figure 10) more than it increases peripheral

glucose utilization (Figure 11).

HEPATIC GLUCOSE PRODUCTION RATE
BEFORE AND AFTER THREE MONTHS OF METFORMIN
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* = P< 0.001 vs Before
DeFronzo, et al JCEM 73: 1294,1991

Figure 10
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GLUCOSE DISPOSAL RATE BEFORE AND
AFTER THREE MONTHS OF METFORMIN
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Figure 11

Clinically, metformin reduces hyperglycemia by reducing hepatic
glucose production and increasing glucose utilization. Interestingly, it is
said that when given alone, metformin will not cause hypoglycemia even
if given to non-diabetic individuais. This is not the case with
sulfonylureas. Metformin also improves the lipoprotein profile and does

not cause weight gain. In fact, it might even result in a few pounds of

weight loss.

Metformin can be used as monotherapy, i.e., the first choice of oral agent

19



when a diet and exercise program are not successful in normalizing the
glycosylated hemoglobin. Again, since this drug works by increasing
insulin sensitivity it is usually more effective in obese individuals than
in normal weight or thin ones. However, the way it is used most often
is in combination with sulfonylureas. Usually it is added to the
sulfonylurea, in cases of “sulfonylurea failure”, but there is no reason
that sulfonylureas could not be added to metformin in cases of
“metformin failure”. Finally, although there is not yet an indication for
the use of metformin in poorly controlled insulin treated individuals
with non-insulin dependent diabetes, I feel this will turn out to be an
effective use of this drug. We are currently engaged in a clinical trial
comparing the effects of the addition of metformin or placebo in such

individuals.

The maximum daily dose of metformin is 2.5 gm daily. The usual
starting dose is 500 mg two or three times daily with meals. The dose
should not be increased for at least six weeks. If the effect on blood
glucose control is not seen by this time the dose can be slowly increased
until a maximum of 850 mg three times a day with meals. It is also
reasonable to give it in doses of 1000 mg with breakfast, 500 mg with
lunch and 1000 mg at dinner. Figure 12 shows the effectiveness of

metformin as monotherapy.
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EFFECT OF METFORMIN TREATMENT ON FASTING PLASMA
GLUCOSE AND GLYCATED HEMOGLOBIN LEVELS IN NIDDM

Fasting Glucose (mg/df) Hemoglobin A, C(%)

250

* = p<0.05 vs Before treatment

DefFronzo, et al. J Clin Endo Metab 73:1294, 19¢

Figure 12

The side effects of metformin are listed in Table 9. The major side
effects are gastrointestinal. Patients often complain of nausea,
abdominal pain and diarrhea. Giving the medication with meals

either directly before or even the middle or after the meal, greatly
reduces the gastrointestinal side effects. The gastrointestinal side effects
are greatly reduced by starting at a low dose (even 250 mg [1/2 tablet]

once a day with a meal) and very slowly increasing the dose.
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Table 9

METFORMIN
SIDE EFFECTS

Abdominal Discomfort

Nausea

Anorexia

Diarrhea

Metallic Taste

Decreased Absorption of Folate and B,,
Lactic Acidosis

Hypoglycemia with Sulfonylureas

Also, the side effects tend to disappear with continued use. The other
major concern about metformin is the development of lactic acidosis.
Lactic acidosis is 100 times less frequent with metformin use than with
phenformin (Table 10), a biguanide drug taken off the market in 1977 by
the FDA because of a high frequency of lactic acidosis. The contraindi-

cations for the use of metformin are given in Table 11.
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Table 10
(ST S — T, e Rk 8 (SR, L AR |

RISK OF LACTIC ACIDOSIS WITH BIGUANIDE THERAPY

Phenformin 0.6 per 1000 patient years
Metformin 0.08 per 1000 patient years

(Clin Endo Metab 2:455, 1988)

Table 11
e e e = Y e 8 S e e s

METFORMIN

Contraindications

¢ Renal Disease

* Hepatic Disease

° Pregnancy

e Cardiac Insufficiency

* Hypoxic Condition

e Insulin Dependent Diabetes

23



ALPHA GLUCOSIDASE INHIBITORS

Alpha glucosidase inhibitors are a new class of antidiabetic drugs
available in the Unites States. Approved for use by the FDA in
December, 1995, they have been used in Europe and elsewhere for several
years. Acarbose is the single agent available at present from this class.
Acarbose inhibits the enzymatic digestion of carbohydrate in the
intestinal lumen. Thus, it delays the digestion of starch and sucrose.
Clinically it decreases post prandial glucose excursions (Figure 13) and
reduces HbAlc levels (Figure 14). It has no effect on fasting plasma

glucose levels or plasma lipid profiles.

THE EFFECTS OF 12-MONTH TREATMENT cu ANGE
" WITH ACARBOSE AND PLACEBO ON Sc','.“,:.'_’.‘;_af,ﬁ‘;’ %ﬁﬁ'ﬂﬁ? D,-E’.'_’"."_'G
" POSTPRANDIAL GLUCOSE LEVELS = - Il . S

o
¥

s : ud mmu—ﬂmmm ; SE1 S ConmRFetal’ AmdMed 199598447

Figure 13 Figure 14
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The initial dosage schedule for acarbose is 25 mg three times a day with
meals; slowly increasing the dosage to 100 mg three times a day if

adequate control is not achieved with a lower dose.

The major side effects of acarbose are gastrointestinal. As the drug is not
absorbed there are no systemic side effects, known. It causes local
gastrointestinal effects such as flatulence, loose stools, and abdominal
discomfort due to the induction of carbohydrate malabsorption.

Starting with a low dose and very slowly increasing the dose when

needed helps reduce the frequency of the gastrointestinal side effects.

DRUGS IN DEVELOPMENT

THIAZOLIDINEDIONES

There are several drugs in this class that are presently in various stages of
development. The drug that is closest to use is troglitazone, that was
developed by Sankyo and licensed in the United Sates and Europe to
Parke-Davis. Although the precise molecular mechanism is unknown,
troglitazone is also an insulin sensitizer. Although it has some
similarities to metfomin in this regard, troglitazone has more of an effect
on increasing glucose utilization in muscle (Figure 15) than it does in
reducing hepatic glucose production (Figure 16). This difference in tissue
sensitivity suggests that metformin and troglitazone could, after

appropriate study, be used in combination.
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EFFECT OF TROGLITAZONE THERAPY ON GLUCOSE
DISPOSE RATES IN TYPE Il DIABETES

8t

Glucose Dispose Rate
(mg/kg/min)
H

Before After

* = p<0.001 vs Before

i
i Suter, et al., Diabetes Care 15:193, 1992
|

Figure 15

EFFECT OF TROGLITAZONE THERAPY ON HEPATIC
GLUCOSE PRODUCTION RATES IN TYPE Il DIABETES

4

Hepatic Glucose Production
(mg/kg/min)
N
I

Before After

* = p<0.05 vs Before
Suter et al., Diabetes Care 15:193, 1992

Figure 16

Clinically, although there have only been a few published clinical trials,
troglitizone has been shown to reduce fasting plasma glucose levels
(Figure 17) and reduce insulin levels (Figure 18), as well as decrease

HbA1c in “sulfonylurea failures” (Figure 19)
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EFFECT OF TROGLITAZONE OR PLACEBO THERAPY ON HbAlc
LEVELS IN SULFONYLUREA TEATED INDIVIDUALS WITH
TYPE Il DIABETES

k 12
i wk4 wk8 w

0.5¢

[J Placebo

0 B8 Troglitazone

-0.5r
-1.0r

Mean AHbA1c (%)

-1.5F

*

-2.0"
* = p<0.001 vs placebo
Iwamoto, et al., Diabetic Med. 13:365, 1995

Figure 17

NON-SULFONYLUREA INSULIN SECRETAGOGUES
BTS 67-582

BTS-67 582 is presently being developed by Knoll Pharmaceuticals. This
compound is a non-sulfonylurea, insulinotropic compound with a
morpholinoguandine chemical structure. BTS-67 582 affects the
potassium ATP channel in the beta cell but at a different binding site
than the sulfonylureas. BTS-67 582 in several dosage levels has been
shown to be effective in reduéing.fasﬁng plasma glucose levels and

fructosamine levels during a four week dosing period.
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INSULIN THERAPY

When diet, exercise, and the maximal doses of combination oral agents
fail to achieve a glycosylated hemoglobin level in the range of
individuals without diabetes, consideration of initiation of insulin
therapy is appropriate. Table 12 shows the other indications for the use

of insulin in individuals with non-insulin dependent diabetes mellitus.

Table 12

INSULIN THERAPY IN NIDDM
Indications

o Significant Hyperglycemia at Presentation
o Hyperglycemia Despite Diet, Exercise,
and Maximal Doses of Oral Agents
e Weight Loss and Worsening Glycemia
e Acute Stress
Surgery, Infection, Injury
e Pregnancy
Allergy to Oral Agents

When initiating treatment with insulin a good starting point is a dose of
between 0.4 and 0.7 units/kg/day. Usually it is appropriate to begin with
at least two daily injections of a mixture of intermediate and short acting
insulin before breakfast and supper. The use of blood glucose
monitoring is appropriate as in any individual who uses insulin. Often

larger doses are needed to control hyperglycemia and often individuals
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with non-insulin dependent diabetes require multiple daily injections of
insulin and innovative treatment programs, not dissimilar to individuals

with insulin dependent diabetes.

CONCLUSION

Non-insulin dependent diabetes mellitus is a serious illness that afflicts
a large percentage of our population. The glycemic treatment goal is a
glycosylated hemoglobin level in the range of individuals without
diabetes. Over the past year or so, new treatment options have become
available and more are on the way and thus, the treatment of non-insulin
dependent diabetes is becoming more complicated. We must be
aggressive in dealing with our patients because it is clear that with
appropriate treatment we can reduce the long term complications of
diabetes. In addition to attending to the glycosylated hemoglobin levels
the astute health care provider will also carefully monitor plasma lipid
levels and deal with rising blood pressure levels. Finally, no matter how
well your patient seems to be doing, all diabetic individuals need regular
ophthalmological care and assessment of albuminuria. Immunizations

should be up to date and feet examined regularly.
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