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TYPE 1 DIABETES MELLITUS-
A CLINICAL SNAPSHOT

by Cindi Gordner, RN, BS

Diabetes mellitus has most recently been described as a con-
stellation of metabolic disorders characterized by hyper-
glycemia resulting from defects in either insulin secretion,
action or both. Type 1 diabetes is the least prevalent form of dia-
betes, but is usually the most difficult to manage clinically.
Formerly, this type of diabetes was called juvenile onset, insulin
dependent, or type I diabetes. Because this classification system
could be misleading the present nomenclature replaces these
terms.

CAUSES: Type 1 diabetes is caused by pancreatic beta cell
destruction. This absolute or relative lack of beta cells leads to
impaired insulin synthesis and an impairment in protein, carbo-
hydrate and fat synthesis and utilization. A genetic predisposi-
tion to type 1 diabetes has been identified. Genetic studies have
focused on the histocompatibility locus, known as the HLA sys-
tem on the sixth chromosome. In particular, DR3 and DR4
appear to be present in a large proportion of Caucasians (95%
in one study) with type | diabetes. Other genotypes identified
include DQA-1 *0301 and DQB-1 *0302. However, since a
50% discordance exists between identical twins, it seems
that genes are not the only requirement for developing type 1
diabetes.

An environmental trigger is necessary for the development
of type | diabetes in susceptible individuals. The incidence of
type 1 diabetes increases in spring and fall. It has been suggest-
ed that this may be due to viral outbreaks during those times. It
has also been shown that type 1 diabetes increases in prevalence
in some populations after outbreaks of mumps. Rubella and
Coxsackie B4 viruses, Bovine serum albumin (BSA), sex
steroids seen in puberty and pregnancy, environmental toxins
like N-nitroso-derivatives and the rodenticide, vacor are all sus-
pected of being environmental triggers. Once diabetes is trig-
gered an autoimmune process begins directed against the beta
cell of the pancreas.

Identifying the genotype and possible environmental trig-
gers are two areas of research aimed at finding a cure for dia-
betes. Another exciting area is identifying susceptible individu-
als before metabolic derangements become apparent and hyper-
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Spring is here, which means it is the time when ENS mem-
bers turn their thoughts to the annual meeting. This year it is June
21 in Toronto, Ontario, Canada. As usual, it is the biggest event
of the year. However, this year it is particularly special because it
will be the tenth annual meeting of the ENS. While it may seem
to some of us that the ENS has always been here, at the same time
it feels like we have just begun. We can be proud of the slow
steady progress the ENS has made. Membership is at an all time
high and so are renewals. Nurses have discovered the value of the
ENS and are sticking with us.

At this years meeting, we hope to provide the latest informa-
tion related to endocrine nursing, as usual. However, some special
plans are also underway. Most exciting is the new format. The
review course will begin the morning before the Endocrine
Society sessions start and will flow into the afternoon. In the after-
noon, provocative testing will be presented. This new addition to
the review course will focus on practical aspects of clinical nurs-
ing. Each year a similar how to topic will be presented. Also
added to the review course are the reports of the ENS research and
clinical project awardees. In this way endocrine nurses can get the
latest scientific information, as well as the latest nursing informa-
tion and nursing research. The ENS board has worked hard to
keep this a free service to nurses interested in or practicing in the
field of endocrine nursing. We hope you will be able to take
advantage of the course and let us know your thoughts.

Another addition to this years meeting is a special presentation
by Judy Overdorf, immediate past president and Terri Loriaux,
founding president on the history of the ENS. I believe that most
of us will be pleased with the steady growth of the organization.

An area of growth that [ am especially pleased with is the for-
mation of the Education committee. It has taken a while to find the
right leaders and organize that committee, but now things are fully
on the way - thanks to Karen Pulaski and Teresa Kidder. This com-
mittee is dealing with an issue in which many of you have expressed
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an interest, certification. The committee is
formally exploring how to purse an
endocrine nursing certification. If you have
worked on this area in another organization,
or just have an interest in this area, I'm sure
Karen and Teresa would love to hear from
you. We are also close to implementing a
preceptor program for novice endocrine
nurses. There is no doubt that the expertise
of veteran endocrine nurses is needed here.
I believe Toronto will be an exceptional
professional and personal experience and 1, as
has become my custom, invite each and every
one of you to join us. Have some fun, meet
your colleagues and learn a little along the way.

ANIMAS CORPORATION
RECEIVES FDA CLEARANCE
FOR ITS INSULIN
INFUSION PUMP

FRAZER, PA - Animas Corporation
announced February 10, 2000, that it has
received 510(k) clearance from the U.S.
Food and Drug Administration (FDA) to
market its insulin infusion pump, the R-
1000, for patients with insulin-requiring
diabetes. Animas will join MiniMed and
Disetronic, two companies who are cur-
rently supplying insulin pumps to patients
with diabetes. The R-1000 pump concen-
trates on user-friendliness, with its menu-
driven format, multiple basal profiles, and
its easy cartridge-insertion mechanism. It
also incorporates occlusion detection, an
accurate remaining insulin gauge, preci-
sion basal delivery, and many other novel
features to address the needs of both the
patient and clinician. The R-1000 pump
has high-efficiency LED backlight and is
also water-tight. It can even deliver a basal
rate in .05 of a unit.
For more information about:
Animas Corporation 877-937-7867
www.animascorp.com

MiniMed 800-440-7867
www.minimed.com
Disetronic 800-280-7801

www.disetronic.com
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glycemia has occurred. The hope is to pre-
vent the development of symptomatic dia-
betes. Research related to Glutamic acid
decarboxylase (GAD), islet cell antibodies
and insulin autoantibodies are areas of
active research aimed at the prevention of
clinical diabetes.

CLINICAL MANIFESTATIONS:
Type 1 diabetes can develop at any age, but
most commonly occurs before the age of
30. While the autoimmmune process may
begin years before the disease is apparent,
the clinical onset is abrupt and associated
with the development of hypoglycemia.

* Polyuria and polydipsia resulting
from osmotic diuresis

* Weight loss

* Weakness and fatigue

If hyperglycemia and insulin deficien-
cy progress, acidosis may ensue. Profound
insulin deficiency leads to an impairment
of the body’s ability to take up glucose in
the periphery, leading to hyperglycemia.
This insulin deficiency also impairs pro-
tein synthesis causing excess protein
degradation resulting in increased hepatic
glucose production, further aggravating
hyperglycemia. Fat metabolism is also
affected. Insulin deficiency leads to exces-
sive hydrolysis of triglycerides (the stored
form of fat) causing increased amounts of
free fatty acids (FFA) and glycerol. In the
liver, ketones are formed from FFA. Since
ketones are weal acids, when they are
formed the body must neutralize or buffer
them. As ketones accumulate in larger
amounts the body exhausts its buffering
capacity and acidosis-ketoacidosis or DKA
(diabetic ketoacidosis) occurs. This can be
life threatening if not treated promptly. The
symptoms of DKA are more subtle, but
can include: fruity breath, abdominal pain,
nausea, hypothermia and rapid deep
breathing (Kussmaul’s respiration).

DIAGNOSIS: The diagnosis of dia-
betes is made by obtaining a careful histo-
ry and documenting the presence of hyper-
glycemia. The diagnostic criteria may

include any one of the following. Each
must be confirmed on a subsequent day by
any one of the following methods listed. In
other word, one instance of an elevated glu-
cose is insufficient to make the diagnosis.

- Symptoms of diabetes plus a random
plasma glucose of greater than or equal to
200mg/dl

- Or fasting plasma glucose of greater
than or equal to 126mg/dl

- Or a 2-hour post meal glucose of
greater than or equal to 200mg/dl during
an oral glucose tolerance test

TREATMENT: Diabetes care is best
facilitated by a team approach including an
endocrinologist, a diabetes educator, a
dietician and ideally a mental health coun-
selor and an exercise therapist. The goal of
therapy is near normalization of blood glu-
cose levels while maintaining an active,
flexible and comfortable lifestyle. Insulin
therapy is necessary for the treatment of
type 1 diabetes. Insulin is currently only
available for injection. A regimen, which
approximates normal pancreatic function,
is ideal. Therefore, multiple daily injec-
tions (3-4 injections of a rapid or short act-
ing insulin in conjunction with a longer
acting insulin) or the use of a continuous
subcutaneous insulin pump (continuous
delivery of fast or rapid acting insulins) are
ideal. Self-monitoring of the blood glucose
is performed so that the blood glucose
excursions and patterns can be identified
and insulin adjustments be made. (See later
in the newsletter: Insulin Pumps-The
Pittsburgh Experience).

Nutrition therapy is designed to attain
or maintain ideal body weight. Since most
people with type 1 diabetes are lean at
diagnosis, weight loss is usually not a con-
cern. The prescribed diet should take in to
consideration the likes, dislikes, lifestyle
and any other health concerns, such as
hyperlipidemia or hypertension. It is also
important that the diet assist the individual
to maintain adequate glucose control. A
variety of approaches are available. The
traditional ADA diet, which divides foods
into 6 food groups and then portions those
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out per meal, is still frequently used.
However, newer methods like carbohydrate
counting have gained in popularity.
Carbohydrate counting allows more flexi-
bility with meals. The person doing carbo-
hydrate counting has, with the health care
providers’ assistance, determined a ratio of
insulin to grams of carbohydrate, thereby
allowing inconsistency in meal amounts
while maintaining glucose control.

Exercise is as important to the person
with diabetes as it is to the general popula-
tion. However, since an increase in caloric
expenditure during exercise can lead to
hypoglycemia, specific actions may be
needed to maintain glucose control. Once
again, careful monitoring of the blood glu-
cose in order to make adjustments in the
insulin dose or food portions is needed.

Diabetes education is a critical piece of
diabetes management. The complexity of
the management of type 1 diabetes neces-
sitates the team approach identified earlier.
All the members of the team are needed to
help the person with diabetes develop the
skills necessary to manage their diabetes
safely. Specifically, self-management edu-
cation should focus on:

The disease process, acute complica-
tions (hyperglycemia and hypoglycemia)
management, medications (insulin), blood
glucose monitoring, urine ketone testing,
nutrition, exercise, lifestyle and psycho-
logical adjustments, sick day management
and social adaptations and prevention and
treatment of long term complications.

LONGTERM COMPLICATIONS:
Diabetes is a systemic disease; therefore,
its consequences can also be systemic. The
complications of diabetes are due to hyper-
glycemia. The Diabetes Control and
Complications Trial (DCCT), a ten year,
multicenter, prospective study of people
with type 1 diabetes demonstrated a dis-
tinct relationship between blood glucose
control and the development and worsen-
ing of the complications of diabetes. Using
glycosylated hemoglobin as a measure-
ment of glucose control, the results showed
that the higher the level of glycosylated
hemoglobin, (the higher the average blood

glucose) the more likely diabetes compli-
cations would occur and progress. The
American Diabetes has
defined good blood glucose control as a
glycosylated hemoglobin Alc of 7%, fast-
ing blood glucose 70 to 120 mg/dl and a
post meal glucose of less than 180 mg/dl in
nonpregnant individuals.

Association

The chronic, long term complications
of diabetes occur most frequently in the
cardiovascular system, nervous system, the
kidneys and the eyes. No single theory
explains the etiology of all of the compli-
cations. The pathophysiology of complica-
tions has been hypothesized to be due to

the following situations; accumulation of

intracellular sorbitol from the conversion
of glucose to sorbitol, tissue ischemia and
hypoxia, autoimmunity, the accumulation
of advanced glycosylated end products

through glycosylation of cellular proteins,
coagulation defects and insulin resistance
(AADE Core Curriculum).

Microvascular complications occur as
a result of thickening of the basement
membrane of capillaries. This occurs most
often in the eyes and the kidneys. The most
devastating eye complication is prolifera-
tive retinopathy. Retinopathy occurs in
several stages, nonproliferative to prolifer-
ative. Here new blood vessels appear on
the retina. They are weak and can leak and
bleed damaging the retina and leading to
blindness if not treated early with photoco-
agulation (laser treatment). The DCCT
demonstrated a 76% reduction in the risk
of proliferative retinopathy with good
blood glucose control. A dilated eye exam-
ination is recommended annually to detect
this complication so that treatment may
prevent severe visual consequences.

Nephropathy, leading to end stage renal
disease also occurs in several stages. The
earliest is the presence of microalbumin-
uria. It can progress to hypertension, gross
proteinuria, elevated serum creatinine and
finally end stage renal disease. Annual
assessment for microalbuminuria to detect
nephropathy in its earliest stages and pre-
vent or delay progression is recommended.
Once early nephropathy is detected, careful
blood pressure and blood glucose control is
recommended. Angiotensin converting
enzyme (ACE) inhibitors are the antihy-
pertensive of choice in this situation. ACE
inhibitors have been shown to delay the
progression of nephropathy. The DCCT
demonstrated a 50% reduction in renal dis-
ease risk in participants with good blood
glucose control.

Diabetic neuropathy, both peripheral
and autonomic is the most prevalent chron-
ic complication of diabetes, peripheral
neuropathy is most common. The most
common form of peripheral neuropathy
affects the lower extremities, most distally
first. While it is usually symmetric and
bilateral, it can be unilateral and affect any
nerve. Symptoms can include pain, pares-
thesias or numbness. Treatment varies on
the severity and can include neuroleptics,
analgesics or tricyclics. Sensory deficits
may put the feet at risk of injury, and if
coupled with impaired circulation can lead
to ulceration and amputation. Autonomic
neuropathy can cause abnormalities in
stomach and intestinal motility, cardiac
rhythm, blood pressure control, sexual
function and bladder function. Treatment is
specific to the organ involved. The DCCT
demonstrated 60% reduction in neuropathy
risk with good blood glucose control.

Cardiovascular complications can take
several forms. Hyperlipidemia can occur
accelerating atherosclerosis. Silent heart
attacks can be undetected until later conse-
quences develop. Cardiovascular compli-
cations have a linear relationship with the
duration of diabetes. This is most observ-
able in type 1 diabetes. Regular stress test-
ing and lipid evaluation is recommended.
The DCCT data were only suggestive that
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