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Objectives
• Describe the relationship between poor
glycemic control and adverse inpatient
outcomes
• Identify effective strategies for improving
glycemic control in hospitalized patients
• Discuss options for insulin therapy in
patients soon to be discharged
• Explain how to create an effective diabetes
education plan

This program will describe the relationship between poor glycemic control and adverse inpatient
outcomes, identify effective strategies for improving glycemic control in hospitalized patients with diabetes
and with hyperglycemia, discuss options for insulin therapy in patients soon to be discharged, and explain
how to create an effective diabetes education plan.
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Diabetes in Hospitalized Patients
• 5.1 Million US hospitalizations
• 25.7 Million hospital days
• 44% of all diabetes-related costs
– 5% Diabetic ketoacidosis (DKA) and
hyperosmolar hyperglycemic state (HHS)
– 48% Diabetes long-term complications
– 52% Other conditions
CDC, Data & Trends- United States. 2006.
Clement S et al. Diabetes Care. 2004;27:553–591.
ADA, Diabetes Care. 2003;26:917–932.

We have 5.1 million people with diabetes hospitalized in the United States. There are 25.7 million
hospital days related to diabetes or hyperglycemia, making up 44% of all diabetes-related costs.
Diabetes is second only to mental health in what this country spends on a particular disease.
Therefore, it is an extremely expensive disorder. Five percent of admissions are related to acute
complications such as diabetic ketoacidosis or hyperosmolar hyperglycemic state. Forty-eight percent
are related to the long-term complications of diabetes, such as end stage renal disease, heart
disease, or amputations; 52% of the admissions, however, are related to other conditions. Diabetes is
often not even considered.
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Reasons for Higher Costs
in Diabetes
•
•
•
•
•
•
•

Higher rates of hospitalization
Longer stays
More procedures, medications
Chronic complications
More arteriosclerotic disease
More infections
Complicated pregnancies

Clement S et al. Diabetes Care. 2004;27:553–591.

Why are there higher costs for people with diabetes?
They have higher rates of hospitalizations and they stay longer. When compared with patients without
diabetes who have the same disorder or the same procedure, people with diabetes have longer lengths
of stay. They have more procedures, more medications, and they have chronic complications which
makes them a lot more complicated.
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Effects of Hyperglycemia
• ↑Osmotic diuresis
– Fluid/electrolyte abnormalities
– ↓Renal fx

•
•
•
•

↓Leukocyte phagocytosis, chemotaxis
Impaired complement activity
Abnormal platelet function
One BG reading >220 mg/dL results in
5.8 times increase in nosocomial
infection rate*

*Pomposelli, New England Deaconess

What happens with hyperglycemia?
There is increased osmotic diuresis, which causes fluid and electrolyte abnormalities and decreased
renal function.
An increased infection rate is related to decreased phagocytosis and chemotaxis. There is impaired
complement activity and abnormal platelet function; all of the things with the circulation that are used to
heal wounds and fight infection. A recent study showed that one blood glucose reading greater than 220
mg/dL results in a 5.8-fold increase in nosocomial infection rate. Therefore, we need to keep those
blood sugars down.
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Effects of Hyperglycemia
• Impaired wound healing
– Deficient granulation
– Poor tensile strength

• May exacerbate ischemic brain
damage in elderly
• Can spiral into HHS or DKA

There is impaired wound healing and deficient granulation.
A lot of folks, at least in my facility, are admitted for foot ulcers. If they have decreased granulation, then
their ulcers are not going to heal. Poor tensile strength also impairs wound healing.
Actually, hyperglycemia may exacerbate ischemic brain damage in the elderly. We used to say if
someone comes into the emergency room and you are not sure if they have low blood sugar or high
blood sugar, treat it as if it were low blood sugar. What we found is that the hyperglycemia in a stroke
will cause higher mortality and higher morbidity.
So we really need to keep the blood sugars as close to normal as possible, particularly in stroke as in a
lot of other circulatory disorders.
Then, of course, hyperglycemia can spiral into HHS or DKA.
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INPATIENT DIABETES AND GLYCEMIC
CONTROL: WHAT NEXT?

Relationship Between Poor Glycemic
Control and Adverse Inpatient
Outcomes
Jennifer G. Reddan, PharmD

I will be talking just briefly about some of the key clinical trials and then later we will talk about our
experience with implementing insulin pens within our institution.
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Inpatient Glucose Control
Why the increased focus?
– Affects a large number of patients
• 12% Discharged with diagnosis of diabetes
• 25% of hospitalized patients meet criteria for Dx of DM
• 29% of all cardiac surgery patients have DM
• Estimated cost for inpatient DM care = $40 billion

– Improved outcomes demonstrated with improved glycemic control
– High alert medication per Institute for Safe Medication Practices
– High potential for error
– High potential for severe adverse effects
– Multiple variables affect dosing, not “cookie cutter”

Clement S et al. Diabetes Care. 2004;27:553–591.

Why the increased focus on inpatient glucose control? Obviously, because it affects a large number of
patients. As we know, 12% of patients are discharged with a diagnosis of diabetes and 25% of
hospitalized patients meet the criteria for diabetes. The estimated inpatient cost for hospital facilities is
huge—$40 billion. As we know and as we will hear about, improved outcomes are seen with improved
glycemic control.
Insulin has always been a high-alert medication according to the Institute of Safe Medication Practices
and I do not know about your institutions, but at mine, insulin and heparin are always number one and
number two. So we are always looking for opportunities to improve the safety. There is a high potential
for error. There are a lot of different nurses, not just specialty nurses, giving insulin throughout the
hospitals, all sorts of areas, so there is a high potential for error. Obviously, there is a high potential for
severe adverse effects and you have probably seen those at your institution as well. Finally, multiple
variables affect the dosing; it is not cookie cutter. You cannot treat every patient the same way, you
have to be very individualized.
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Hyperglycemia Facts
• BG needs to be optimally controlled for better
outcomes
• 20.8 Million Americans have DM; one in three
unaware
• Also at risk are those with hyperglycemia due
to stress of illness
• Stroke patients with high BG are more likely
to die/experience permanent disability

CDC, National Diabetes Fact Sheet- United States. 2005.

I will add a few more hyperglycemia facts to expand on what Linda has already talked about. Blood
glucose needs to be controlled optimally for better outcomes. According to 2005 data, 20.8 million
Americans have diabetes and, since then this number has probably gone up.
One in three of those patients are unaware, so that is why you will see a lot of patients coming in who
are then diagnosed with diabetes. One of my favorite stories is that we had a patient who fell off a
ladder and when he came in he actually ended up being diagnosed with diabetes and was very
disappointed with that.
But aside from just the patients with diabetes, there are also the patients who have hyperglycemia
because of stress. Because the majority of the patients in the hospital are under some sort of stress it
is a big impact for the majority of the patients.
As Linda has alluded to, stroke patients with high blood glucose levels are more likely to die or
experience disability than those with normal blood sugars.
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Hyperglycemia Facts (cont)
• Myocardial Infarction (MI) patients twice as likely
to be alive one year later if intensive BG control
was achieved as an inpatient
• BG >110 mg/dL increased both in-hospital
mortality and CHF in MI inpatients
• FBG >126 mg/dL, random BG >200 mg/dL, on
medical/surgical units resulted in an 18X increase
in in-hospital mortality, longer length of stay
• Etc, etc, etc……..
Malmberg K et al. BMJ. 1997;314:1512–1515.
Cape SE et al. Lancet.2000;355:773–778.

Myocardial infarction (MI) patients are twice as likely to be alive at 1 year if their blood glucose was
adequately controlled while they were an inpatient. By adequately controlled, we mean a blood
glucose of less than 110 mg/dL. The days of 240 mg/dL, or something like that, are gone. Blood
glucose has to be very tightly controlled to achieve these good outcomes.
Fasting blood glucose greater than 126 mg/dL or random blood glucose greater than 200 mg/dL on
medical/surgical units resulted in an 18 times increase in hospital mortality. There are multiple data
available to prove this.
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Proposed Mechanism
• Insulin
– Lowers catecholamine-induced free fatty
acid release
– Regulates vasomotor function and
contractility of myocardium and vasculature
– Improves endothelial function (stimulates
nitric oxide)
– Lowers inflammatory and prothrombotic
mediators and cytokines

The proposed mechanism for better outcomes are multifactorial. Insulin lowers
catecholamine-induced free fatty acid (elevated free fatty acids are associated with
poor outcomes particularly with cardiovascular arrhythmias); regulates vasomotor
function; improves endothelial function; stimulates nitric oxide, which is an arterial
vasodilator; and lowers inflammatory and prothrombotic mediators and cytokines.
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Proposed Mechanism (cont)
• Hyperglycemia
– Impairs immune function
– Induces proinflammatory/prothrombotic
state
– Does it cause poor clinical outcomes or
reflect sicker patients with increased
counterregulatory responses?

On the flip side, hyperglycemia, as we have discussed briefly, impairs immune function and induces a
proinflammatory state. One of the questions that comes up is, does hyperglycemia cause the poor
clinical outcome or is it just reflective of sicker patients in general? That is a question that can be
debated back and forth.
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Pros of Tighter Glucose Control
• Decreased mortality, ICU, and CV
surgery
• Improved long-term survival in DM
patients with acute MI
• Reduced infection rates
• Reduced hospital days

The pros of tighter glucose control include: decreased mortality, improved long-term survival in
patients with diabetes particularly acute MI, stroke, reduced infection rates, reduced hospital stays,
and reduced ICU stays as well.
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Cons of Tighter Glucose Control
• Hypoglycemia
– Catecholamine release leading to
proarrhythmogenic consequences
– Inadequate brain blood glucose supply may
worsen cerebral function in poststroke
patients
• Increased monitoring
• Medicolegal risks

As you would expect, the biggest con that we see is hypoglycemia. The catecholamines (that
counterregulatory hormones) released during a hypoglycemic event can cause arrhythmias and lead
to proarrhythmogenic consequences and the inadequate brain blood glucose can worsen stroke.
Increased monitoring takes a huge amount of nursing time when running insulin drips in the ICUs and
in other units.
The medical–legal risks, are a double-edged sword—you can either not treat patients well enough or
overtreat them giving them hypoglycemia.
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Van den Berghe Study, SICU
• Hypothesis: Hyperglycemia (or insulin deficiency)
during critical illness in SICU patients may
directly/indirectly lead to complications
– Severe infections, polyneuropathy, multiple-organ failure,
death

• Primary endpoint: Reduction in morbidity and
mortality among critically ill surgical patients
• Group 1 (n = 765): BG 80–110 mg/dL
• Group 2 (n = 783): Conventional BG treatment,
insulin only if BG >215 mg/dL

Van den Berghe G et al. N Engl J Med. 2001;345:1359–1367.

We have known for years that better glucose control in the outpatient setting results in better
outcomes. The Van den Berghe Study is really the main study that got the ball rolling for the inpatient
setting. It was published in the New England Journal of Medicine in 2001 and pertains to surgery ICU
(SICU) patients. There is one published that pertains to medical ICU patients as well.
The hypothesis of the study is that hyperglycemia during critical illness may directly or indirectly lead
to complications. The complications are: infections, polyneuropathy, multiorgan failure, and death. So
the primary endpoint of the study is just reduction of morbidity and mortality among the critically ill
surgery ICU patients.
About 800 patients per group were divided and the first group had a blood sugar maintenance of 80 to
110 mg/dL and group 2 had conventional blood glucose treatment—probably what we have been
doing forever. They only started insulin if blood glucose was greater than 215 mg/dL.
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Van den Berghe Study,
SICU (cont)
• Results
– Intensive control reduced mortality from 8% (conventional) to
4.6% (P < 0.04)
– Intensive insulin therapy reduced:
•
•
•
•
•

Overall in-hospital mortality by 34%
Bloodstream infections by 46%
Acute renal failure requiring hemodialysis by 41%
Median number of RBC transfusions by 50%
Critical-illness polyneuropathy by 44%

• Authors’ conclusions: Intensive BG control <110 mg/dL
reduces morbidity/mortality in SICU

Van den Berghe G et al. N Engl J Med. 2001;345:1359–1367.

As you would expect, the results showed that the intensive control reduced mortality from 8% to 4.6%,
which was statistically significant. In addition, it reduced overall in-hospital mortality by 34%,
bloodstream infections by 46%, and acute renal failure by 41%. These are big numbers, big
percentage points that proved good glucose control resulted in fewer transfusions, fewer days in the
hospital, fewer days in the ICU—so it was very positive. The author has concluded that intensive blood
glucose of less than 110 mg/dL reduces morbidity and mortality in the surgery ICU.
Then, of course, the question came up, “What about the medical ICU patients?”
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Van den Berghe Study, MICU
• Objective: to determine whether intensive
insulin therapy improves prognosis of MICU
patients
• Primary endpoint: death from any cause in
the hospital; multiple secondary endpoints
• Group 1 (n = 605): BG 180–200 mg/dL,
started when BG >215 mg/dL
• Group 2 (n = 595): BG 80–110 mg/dL,
started when BG >110 mg/dL
Van den Berghe G et al. N Engl J Med. 2006;354:449–461.

This study was just completed in 2006 and, again, it was published in the New England Journal of
Medicine. The objective was to determine whether this intensive insulin therapy improves the
prognosis in medical ICU patients. Again, the primary endpoint was death from any cause and there
were multiple secondary endpoints. The study included a large number of patients—group 1, blood
glucose 180 to 200 mg/dL and insulin was started when blood glucose was greater than 215 mg/dL,
very similar to the other study; and group 2, blood glucose 80 to 110 mg/dL and insulin was started
when blood glucose was greater than 110 mg/dL.
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Van den Berghe Study,
MICU (cont)
• Results, primary endpoints
– Intention to treat:
• ICU and in-hospital mortality not significantly reduced by intensive
insulin therapy
• ICU and in-hospital mortality at day 3 not significantly different

– Patients in ICU >3 days:
• In-hospital mortality reduced from 52.5% to 43% (P = 0.009)
• Decreased morbidity

– Patients in ICU >5 days:
• Mortality reduced from 54.9% to 45.9% (P = 0.03)

• Authors’ conclusions
– Intensive insulin therapy significantly reduced morbidity, but not
mortality among all patients in the MICU. Further study needed.
Van den Berghe G et al. N Engl J Med. 2006;354:449–461.

This study was not as favorable as the surgery ICU study. In the intention to treat, meaning that they
kept everybody in the results, the ICU and in-hospital mortality were not significantly affected by better
glucose control while they were in the medical ICU and the in-hospital mortality was not significantly
different at day 3. For those patients who stayed in the medical ICU longer than 3 days, their inhospital mortality was statistically significantly reduced. So it did decrease morbidity, fewer
transfusions, less renal failure, and decreased length of stay both in the ICU and in the hospital. This
continued for patients in the ICU more than 5 days; the mortality was reduced from 55% to 45%.
Again, statistically significant for the longer-term patients in the medical ICU settings. The hard part is
that there is no way to predict who is going to be in the ICU longer than 3 days, so you have to pretty
much treat everybody intensively.
The authors concluded that intensive insulin therapy significantly reduced morbidity but not mortality in
the patients in the medical ICU and, again, this is for less than 3 days. So this study did not change
anything as far as our goals for glucose control in the ICU settings. We are still striving for the less
than 110 mg/dL.
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Diabetes and Insulin-Glucose
Infusion in Acute MI (DIGAMI Study)
• 620 Patients enrolled; 306 randomly assigned to
intensive insulin therapy (126–196 mg/dL), 314
received routine DM therapy
• Routine acute MI treatment provided
• Long-term mortality: 33% of patients in
intensive group and 44% of patients in the
control group died (P = 0.011)
– Mortality predicted by age, previous heart failure, and
severity of glycemic state at admission versus
conventional risk factors or gender
Malmberg K et al. Circulation. 1999;99:2626–2632.

The DIGAMI study is a multicenter randomized trial to determine the effect of tight glucose control on
morbidity and mortality in diabetic patients with an MI. A total of 620 patients were enrolled and 306
were randomly assigned to intensive insulin therapy, but this was not as intense as what we saw in the
Van den Berghe studies. Their BG levels were 126 to 196 mg/dL. Routine MI therapy was provided, so
there was no change from what is normally done.
Long-term mortality of this DIGAMI 1 study did show that 33% of the patients in the intensive group
and 44% in the control group died. That was statistically significantly fewer patients that died in the
tightly controlled group in DIGAMI 1. So what they found was that mortality was predicted by age,
heart failure, and glycemic state versus conventional risk factors or gender.
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DIGAMI 2
• Group 1 (n = 474): Acute insulin-glucose infusion followed
by insulin-based, long-term glucose control, HbA1c = 7.2%
(126–180 mg/dL)
• Group 2 (n = 473): Acute insulin-glucose infusion followed
by conventional treatment, HbA1c = 7.3%
• Group 3 (n = 306): Conventional treatment, HbA1c = 7.3%
• Endpoints
– Primary endpoint: All-cause mortality between groups 1 and 2
– Secondary endpoint: Total mortality between groups 2 and 3
– Tertiary endpoints: Morbidity differences (nonfatal MI, stroke)

Malmberg K et al. Eur Heart J. 2005;26:650–661.

DIGAMI 2 was recently published. This was a set of patients divided into 3 different groups. The first
group received acute insulin infusion followed by insulin long term. They were very tightly controlled
patients—again, 126 to 180 mg/dL; although not quite as tight as the Van den Berghe study.
Group 2 received acute insulin-glucose infusion followed by conventional treatment, and group 3
received just conventional treatment. The primary endpoint was all-cause mortality between groups 1
and 2. Basically, they compared groups 1 and 2 versus groups 2 and 3, and also looked at morbidity
differences between the groups.
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DIGAMI 2 (cont)
• Median study duration = 2.1 years
• At end of follow-up, HbA1c did not differ significantly
between groups
• No statistical difference in CV and all-cause mortality
seen between any groups
– Group 1: 23.4%, Group 2: 22.6% (P = 0.831)
– Group 2: 22.6%, Group 3: 19.6% (P = 0.203)

• Authors concluded that glucose level is a strong,
independent predictor of long-term mortality following
MI

Malmberg K et al. Eur Heart J. 2005;26:650–661.

The median study duration was 2.1 years. At the end of follow-up, the hemoglobin A1C did not differ
significantly between any of the groups, as indicated by the numbers listed.
Despite this, the authors still concluded that glucose is a strong predictor of prognosis following an MI
so they are still recommending that good control be achieved.
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DIGAMI Controversy
• DIGAMI 2 underpowered
• Marked glucose level differences between
intensive and conventional groups in DIGAMI 1,
marginal in DIGAMI 2
• Lower than ideal reperfusion rates in DIGAMI 2
• Insulin infusions not started early enough in
DIGAMI 2
• Moderate-severe hyperglycemia must be
avoided in acute MI patients
American Diabetes Association. 2005;11:1–2.

There is a fair amount of controversy surrounding DIGAMI 2. First, it was underpowered. They did not
achieve their enrollment predictions so they did not receive appropriate power for the study. There
were marked glucose level differences, meaning that they did not attain the tight glucose control in
DIGAMI 2 versus DIGAMI 1, so right there that could be controversial. Some other reasons for
controversy are lower than ideal reperfusion rates and the insulin infusions were not started early
enough. The bottom line with all these data is that tight inpatient glucose control is very important and
does show better outcomes.
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Regulatory/Quality Focus
• JCAHO
– Created a voluntary advanced certification
program for the inpatient management of
patients with diabetes and hyperglycemia
(Proposed Launch: 2006)
– Institutions would have to demonstrate
compliance with disease-specific care
standards in addition to diabetes-specific
requirements
www.jcaho.org

As a result of data that are now available, the regulatory bodies have started to take an increased look
at tight glucose control. JCAHO is expected to come out with—it’s voluntary at this time—an advanced
certification program for inpatient management of diabetes and hyperglycemia. There are very specific
criteria to meet to receive this advance certification and institutions would have to demonstrate
compliance with these criteria to achieve this certification.
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http://www.diabetes.org/uedocuments/InpatientDMGlycemicControlPositionStmt02.01.06.REV.pdf

In February of 2006, the Inpatient Diabetes and Glycemic Control: A Call to Action Conference
developed a consensus statement.

25

Inpatient Diabetes and
Glycemic Control: A Call to
Action Conference
• Consensus Development Conference
– American Association of Clinical
Endocrinologists (AACE)
– American College of Endocrinology (ACE)
– American Diabetes Association (ADA)

• Position Statement: February 1, 2006

http://www.diabetes.org/uedocuments/InpatientDMGlycemicControlPositionStmt02.01.06.REV.pdf

A very high-powered endocrinology diabetes group developed this consensus statement—American
Association of Clinical Endocrinologists, American College of Endocrinology, and American Diabetes
Association.
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Inpatient Diabetes and
Glycemic Control: A Call to
Action Conference (cont)
• Recommendations
– Identify elevated BG in ALL hospitalized patients
– Establish multidisciplinary team to DM
management in the hospital
– Implement structured protocols for insulin
– Create educational programs for hospital
personnel
– Plan for smooth transition to outpatient care
http://www.diabetes.org/uedocuments/InpatientDMGlycemicControlPositionStmt02.01.06.REV.pdf

Basically, the recommendations are to identify elevated blood glucose in all hospitalized patients. At
our institution, it is now automatic that every patient get their blood glucose checked when they are
admitted.
Institutions should establish a multidisciplinary team to manage diabetes in the hospital setting.
Diabetes management is very complicated. This is due in part to the many insulin products available
and to the number of nurses and physicians that need to be educated.
This consensus statement also calls for implementation of structured protocols for insulin, both
subcutaneous and intravenous, and creation of educational programs for hospital personnel. Again,
insulin changes so much that it is really important to keep the educational channels flowing.
Finally, the statement suggests a plan for smooth transition to outpatient care.
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Upper Limits for Glycemic
Targets (Nonpregnant)
Noncritical care units
ICUs
110 mg/dL
(6.1 mmol/L)

Preprandial
Glucose
110 mg/dL
(6.1 mmol/L)

Maximal
Glucose
180 mg/dL
(10 mmol/L)

Endocrine Practice Vol 10 (1) January/February 2004. 77-79

These are the upper limits for glycemic targets for inpatients. As you can see for ICUs, the upper limit
is 110 mg/dL. Preprandial glucose for noncritical care units is 110 mg/dL and the maximum is 180
mg/dL—so much tighter than what we were doing previous to these studies.
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Inpatient Diabetes and
Glycemic Control: A Call to
Action Conference (cont)
• Recommendations for treatment
– Insulin: IV or SC
– Subcutaneous protocol
• Include basal and meal coverage
• Provide “correction” insulin for unexpected
highs
• Use of “sliding scale” alone is discouraged

– Identify patients at risk for hypoglycemia
http://www.diabetes.org/uedocuments/InpatientDMGlycemicControlPositionStmt02.01.06.REV.pdf

Recommendations for treatment from the consensus statement is insulin given either intravenously or
subcutaneously. A subcutaneous protocol must have a basal and a meal coverage. One of the things
we are now seeing in our institution is that some of the physicians are starting to order a number of
insulin units per carbs that the patient eats. So that is another huge educational initiative for nurses
who are not used to dealing with diabetic patients. And then provide correction insulin for unexpected
highs. The use of sliding scale alone is highly discouraged. Finally, we must identify patients at risk for
hypoglycemia, which it seems is the majority.
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Inpatient Diabetes and
Glycemic Control: A Call to
Action Conference (cont)
• Common sources of error
– Lack of coordination between feeding and
medication administration
– Lack of frequent BG monitoring
– Orders not clearly written
– Failure to recognize changes in insulin
requirements

• Suggested “fixes”
– CPOE, checklists, protocols, improved
communication
http://www.diabetes.org/uedocuments/InpatientDMGlycemicControlPositionStmt02.01.06.REV.pdf

Some of the common sources of error in managing inpatient diabetes is lack of coordination between
feeding and medication administration. Has anybody in their hospital seen the room service for
patients as opposed to standardized meal tray delivery times? At our hospital, we have moved to room
service. The patient, granted they have a diabetic menu, can order whatever they want any time of
day. That is a great patient satisfier, however from a pharmacy perspective, it is hard for food–drug
interactions and insulin administration as well as everything else. We are working on that and checking
our errors associated with this new system.
The lack of frequent blood glucose monitoring can lead to problems. Obviously, if you do not know
your blood sugar, you do not know your goal. Orders not clearly written are another issue. I do not
know if anybody else is having trouble with use of abbreviations, but we are. We still see U being used
despite significant education on that. So if orders are not clearly written that can lead to confusion.
Another common error is the failure to recognize changes in insulin requirements, whether it is a new
medication or a higher period of stress from whatever the case.
Suggested fixes to make ordering easier would be CPOE, which I know a lot of places are moving
toward, checklists, protocols for nurses, and just improved communication.
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Additional Websites…

The following are some additional Websites or resources that I find useful .
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GlycemicControl.net tends to update articles and other information frequently, so it is a good site to
visit. If you are looking for something recent, it is a great Website.
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“Safe Use of Insulin in Hospitals” was published by ASHP and is a great resource to get some ideas
on improving your medication errors associated with insulin. The URL is:
http://www.ashp.org/emplibrary/Safe_Use_of_Insulin.pdf
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INPATIENT DIABETES AND GLYCEMIC
CONTROL: WHAT NEXT?

Effective Strategies for Improving
Diabetes Management in
Hospitalized Patients
Linda Haas, PhC, RN, CDE

Jennifer has presented the case for improved glycemic control in the inpatient setting. I would like to
talk about a few of the effective strategies that some medical centers or hospitals have used.
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Question
How do we achieve good
glycemic control in the busy
inpatient hospital setting?

How do we achieve good glycemic control in the very busy inpatient hospital setting?
As you all know if you work in the inpatient setting, our patients are sicker, they have
other major problems, and there are all kinds of things happening on a 24-hour
basis.
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General Principles
• Patient’s home medication regimen
should be continued or may need to be
modified to improve glycemic control
– In future, more inpatients will be treated with
insulin regimens

• Caloric intake is controlled during
hospital stay
• Insulin needs increase with stress
• Insulin needs increase with limited
physical activity

I’ll address some general principles. The patient’s home medication regimen should be continued if at
all possible, but often it cannot. Therefore, it may need to be modified but with as little modification as
possible.
In the future, more and more patients will probably just be treated with insulin while they are inpatients.
All their oral medications will be stopped. Nowadays, metformin is usually stopped but all oral meds will
be stopped and they will just be treated with insulin while they are inpatients. The other thing that
happens, except in Jennifer’s setting with the room service, is caloric control. Caloric intake is usually
controlled during hospital stay. We are trying to go more for nutrition than serving consistent
carbohydrate meals.
The ADA diet no longer exists; it has not existed since the ‘90s. If somebody orders an ADA diet, what
we are hoping and what we are working on with nutrition services is that the person will be served a
consistent carbohydrate meal plan or meal. We do not recommend anybody in an inpatient setting
being on a reduced hypocaloric diet. If you are trying to recover from a wound or from an illness, this is
not the time to try to lose weight. Yet providers will consistently write 1,500-calorie diets and hopefully
nutrition services will ignore that.
Insulin needs increase with stress and that is a very important concept to communicate. Once someone
is stressed, the body reacts with certain counterregulatory hormones. It does not matter what the stress
is—whether they are stressed because they had a fight with someone, whether they are stressed
because they had a heart attack, or whether they are stressed because they are having surgery. Even
though they are asleep, when somebody gets a knife wound—like a surgical wound—it is a stress to the
body. Insulin needs increase with limited physical activity. If someone has limited activity they require
more insulin, actually because they are less insulin sensitive because activity improves insulin
sensitivity.

36

Case Study 1
• JT is a 70-year-old WM with DM and CAD hospitalized with
CHF. He is on a regular insulin sliding scale only: 151–200
2 units; 201–250 4 units; 251–300 6 units; 301–350 8 units;
351–400 10 units, >400 10 units
• His CBGM at 5:30 AM is 450 mg/dL. He receives 12 units of
regular insulin.
• His CBGM at 8:30 AM is 385 mg/dL. He receives 10 units of
regular insulin.
• His CBGM at 11:45 AM is 252 mg/dL. He receives 6 units of
regular insulin.
• At 15:00 he feels dizzy, shaky, and sweaty.
His FS is 40 mg/dL.

JT is a 70-year-old white male with diabetes and coronary artery disease hospitalized with congestive
heart failure. He is on a regular insulin sliding scale only—151 to 200 mg/dL, he gets 2 units; 201 to
250 mg/dL, he gets 4 units; 251 to 300 mg/dL, he gets 6 units; and then goes up 2 units every 50
mg/dL. His CBGM or capillary blood glucose monitoring at 5:30 AM is 450 mg/dL; he receives 12 units
of regular insulin. His CBGM at 8:30 AM is 385 mg/dL; he receives 10 units of regular insulin. His
CBGM at 11:45 AM is 252 mg/dL, so according to the sliding scale he gets 6 units of regular insulin.
Guess what happens. At 3:00 PM he feels dizzy, shaky, and sweaty. His fasting sugar is 40 mg/dL.
So the question is…
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Case Study 1
Sliding-scale insulin is:
1) Useful to determine total daily insulin needs in
insulin naive-patients
2) Useful to prevent hyperglycemia
3) A nonphysiologic insulin regimen
4) Recommended for type 2 patients

Sliding-scale insulin is: useful to determine total daily insulin needs in insulin-naive patients, useful to
prevent hyperglycemia, a nonphysiologic insulin regimen, or recommended for type 2 patients.
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Most of you realized that it is a nonphysiologic insulin regimen. It is really not useful to determine total
daily insulin needs in insulin-naive patients. One, for folks with type 1 diabetes you can usually pretty
much calculate how much they will need per kilogram. For folks with type 2 diabetes who are insulin
resistant, there is really no way to figure out what their ideal insulin dosing will be, plus they are in a
hospital setting. So it just does not work that way. It does not prevent hyperglycemia. What it does is
treat hyperglycemia—it does not prevent it and it is not recommended for type 2 patients.
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Problem: Managing DM with
Sliding-Scale Insulin Only
Problems

Explanation

Reactive, not proactive

Dosing is based on inadequacy of
previous dose

Goal is hyperglycemia

Starts at 200 mg/dL

Does not take previous regimen into
account

“One size fits all”

Rarely reevaluated

Patient’s glucose control is rarely
reevaluated

Little to no clinical thinking

Without clinical basis, endpoints,
lack critical thinking

No basal insulin

Fasting, postprandial, nocturnal, and
intermeal glucose control

The problem with sliding scale is it is reactive, not proactive. It is based on the inadequacy of the
previous dose. The purpose of insulin is to prevent blood sugar from going up, not to treat it once it is
up. The best analogy is the antibiotic. When someone has an infection, you give them an antibiotic to
maintain a steady blood level. You do not wait until their temperature spikes to give them a shot of an
antibiotic and then nothing until their temperature spikes again. That is what sliding scale does. It waits
until somebody’s blood sugar spikes and then gives them some insulin. We know they are going to
need insulin so we need to be proactive.
With sliding scale, the goal is hyperglycemia. Usually, it does not start until 150 to 200 mg/dL and, as
Jennifer mentioned, that is hyperglycemia in today’s hospital setting. It does not take the previous
regimen into account, like what the person was at home. It is sort of like one size fits all. And there are
a lot of variables that go into someone’s insulin needs.
At the VA, we do not have any children. However, a 12 year old with type 1 diabetes is going to need
very different insulin doses than a 350-pound 50 year old and yet sliding scale is the same. It just does
not make sense. It is rarely reevaluated.
There is little or no clinical thinking. They are just looking at endpoints without critically thinking what is
going on with this individual patient and there is no basal insulin. We really need fasting, postprandial,
nocturnal, and intermeal glucose control, and for that you need a basal insulin.
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Various Protocols Exist
• Yale protocol (IV insulin therapy to maintain
blood glucose between 100 and 139 mg/dL)
• Markovitz (IV insulin therapy to maintain blood
glucose between 120 and 199 mg/dL)
• Leuven protocol (IV insulin therapy to maintain
blood glucose between 80 and 110 mg/dL)
• Portland protocol (perioperative use of IV
insulin)
Goldberg PA et al. Diabetes Care. 2004;27:461–467.
Markovitz LJ et al. Endocr Pract. 2002;8:10–18.
Van den Berghe G et al. N Engl J Med. 2001;345:1359–1367.

There are various protocols that are listed here with references. If you are in the process of setting up
this type of program in your medical center or your hospital, you can certainly research any of these
and get some very good ideas.
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Maintaining Physiologic
Insulin Delivery in the Hospital
Supplemental or
“stress” insulin
Mealtime
insulin
(bolus)
Basal insulin

This is a slide I use when we are talking with our staff and trying to have them understand physiologic
insulin delivery. This graph is really normal physiology. This is a person without diabetes and those
are their insulin curves. So it goes up at breakfast, then down a little bit, up at lunch, down a little bit,
up at dinner, and then down. But there is always a basal level. So what we need to do is have a basal
insulin, so that is the light blue line, then a mealtime insulin, and then a supplemental or stress insulin.
When we are thinking of insulin in an inpatient setting—we also do this in the outpatient setting too—
we think of a basal insulin, the mealtime or bolus, and then a supplemental or stress insulin, and all 3
components need to be addressed.
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INSULIN TACTICS

Multiple Daily Injections (MDI)
NPH + Regular
NPH at AM and HS + Regular AC

Insulin Effect

Regular
NPH

B

L

D

HS

6-24

These are just some examples of different types of insulin regimens. Here is Regular insulin before
breakfast and dinner and neutral protamine Hagedorn (NPH) insulin before breakfast and at bedtime.
We sort of lose out on lunch but it certainly is better than just Regular.
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Case Study 2
• KH, a 65-year-old WM with DM and PAD hospitalized
with pneumonia, is on the following insulin regimen:
– Prebreakfast: 13 units Reg/26 units NPH
– Predinner: 10 units Reg
– HS: 10 units NPH

• His CBGM predinner is 84 mg/dL. His Reg insulin is
held because “his glucose was too low.”
• At HS, his CBGM is 280 mg/dL.

Here is another case study. KH is a 65-year-old white male with diabetes and peripheral arterial
disease. He is hospitalized with pneumonia and is on the following insulin regimen. Before breakfast,
he gets 13 units of Regular, 26 of NPH; predinner 10 units of Regular; and then at bedtime 10 units of
NPH. He is probably not terribly overweight. So his CBGM before dinner is 84 mg/dL. His Regular
insulin is held because his glucose is too low. At bedtime, his CBGM is 280 mg/dL.
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Case Study 2
This case is an example of:
1)
2)
3)
4)

Prudent nursing care
Lack of knowledge
Inadequate insulin orders
Patient noncompliance

This case is an example of: prudent nursing care as the nurse held the insulin, lack of knowledge,
inadequate insulin orders, or patient noncompliance.
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Actually, the correct answer is lack of knowledge.
I often give inservices to our staff nurses and every time I do a nurse will say, “I’m not going to give a
patient insulin when his blood sugar is 80 mg/dL.” It’s like “If he’s going to eat, his blood sugar is going
to go up.” This is presupper. So it is not really prudent nursing care. I think it is lack of knowledge on
the part of the nurse realizing that when somebody eats their blood sugars go up. It is really not
inadequate insulin orders because the orders were there; they were not followed.
It is not patient noncompliance. Noncompliance is a term I never use—the patient had nothing to do
with what is going on. And that is one of the problems in the hospital—the patients have absolutely no
control.
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INSULIN TACTICS

Multiple Daily Injections (MDI)
NPH + Mealtime Short-Acting Insulin Analog
NPH at AM and HS + Short-Acting Insulin Analog AC

Insulin Effect

Aspart, Glulisine, or Lispro
NPH

B

L

D

HS

B

6-29

These again are examples of different insulin regimens. NPH is given twice a day or an intermediate
acting insulin twice a day and then a rapid-acting analog before each meal. That is pretty physiologic.
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PHYSIOLOGIC INSULIN THERAPY

Long-Acting Insulin Analog at HS +
Premeal Short-Acting Insulin Analog
Aspart, Glulisine, or Lispro

Insulin Effect

Detemir or Glargine

B

L

D

HS

6-56

Another one would be giving insulin detemir or insulin glargine as a basal insulin and the rapid-acting
analogs before each meal. Again, that is probably the most physiologic regimen we have available
now except maybe for insulin pumps, which we rarely use in an inpatient setting.
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All These Regimens Require:
• On-time consistent delivery of basal insulin
– NPH insulin at breakfast and at HS
– Glargine or detemir q24h (same time)

• Synchronization of CBGM, prandial or mealtime insulin,
and meals (or tube feeds)
–
–
–
–

CBGM Æ SC insulin Æ meal
Regular insulin 30 min ac
Lispro/glulisine/aspart insulin 10 min ac
On-time meal delivery

• Education of providers and patients about insulin

All of these regimens require on-time consistent delivery of basal insulin so that patients receive NPH at
breakfast or at bedtime, insulin detemir or insulin glargine every 24 hours, or in some cases twice a day,
but the times need to be consistent.
We need to synchronize capillary blood glucose monitoring and prandial or mealtime insulin with meals
or tube feeds so that the monitoring is done before the insulin which is given before the meal. That just
does not always happen. Traditionally in nursing, the night nurse does the monitoring and that may be
at 5:00 in the morning. Then they give the insulin before they go off and who knows when the meal is
going to come. This takes a lot of coordination between a lot of different services. So Regular insulin
should be given 30 minutes before meals and the rapid-acting insulin 10 minutes with on-time meal
delivery—lots of luck. Then there is the education of providers and patients about insulin.
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The VA has a dynamite electronic medical record, which, by the way, is public domain if anybody is
interested.
What this shows you is 2 options. One is if the patient is NPO; the other, if they are getting food. What
the provider can do is choose which one they want. It gives them some guidelines on what to do.
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This is what the order sheet looks like.
It is for their stress insulin. After the nurse has ordered the basal and they have ordered the prandial,
they can then order a correction insulin. They have several different choices depending upon how much
insulin that particular person needs. All they have to do is click on Accept Order and it comes up on the
order sheet.
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Transitioning from IV to
SC Insulin
Points to consider
1. Oral intake
2. Other therapies
3. Will insulin needs continue?
4. Prior insulin regimen
5. Implementation of basal or basal/bolus MDI
6. Consider special situation

So it does help to reduce errors because there are no poor handwriting questions and our pharmacy
has set up our electronic record so that if you order something that is a little outlandish, it will come up
with a little thing that says, “Are you sure you want to do this?” So you have to override the pharmacy’s
concern about what you are ordering. It has been very helpful.
What happens when you have a patient with IV insulin and you need to transition to sub-Q because
they are going home in 2 days and they cannot go home on an IV drip. What you want to consider
then is their oral intake. Are they actually taking food at this point? What other therapies are they
receiving? Are they receiving cancer chemotherapy? Are they getting steroids? What else is going on?
Will their insulin needs continue? If this is someone who came in with an A1C of 6.5 and they were not
receiving treatment or receiving an oral agent, they probably would not need insulin when they were
discharged depending upon how much insulin they needed in the hospital.
In the new JCAHO standards, you do need to have an A1C either at admission or available within the
past 2 months to give providers an idea of the person’s previous control. Often, we do not know that.
What was their prior insulin regimen? If somebody came in with 1 shot of insulin, which nowadays
does not work at all, is this time to implement a basal, bolus, multiple daily injection? Then consider
special situations, like are they going home on steroids. You see the effect of steroids late morning,
early afternoon. You do not want to be fiddling around with bedtime insulin because the effect of the
steroid is gone by the next morning. So if you are giving people a lot of insulin at night they are going
to get low. You have to think about what kind of special situations are going on.
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Transitioning from IV to
SC Insulin (contd)
• D/C drip 2 hours AFTER first SC dose
• Establish 24-hr insulin needs
• Give 50% as basal, 50% as bolus
(or 1 U/10 g carbohydrates)
• Monitor ac and HS at 0300
• Correction bolus for all BG >140 mg/dL

To transition from intravenous to subcutaneous insulin, discontinue the intravenous drip 2 hours after
the first subcutaneous dose. The drip should continue until after they have received their
subcutaneous dose. Try to establish the patient’s 24-hour insulin needs. Once that is done, give 50%
as basal insulin and 50% as bolus insulin. Alternatively, base the bolus dose on 1 unit of insulin per 10
grams of carbohydrates. Monitor the patient before meals, at bedtime, and at 3:00 AM and give a
correction bolus for all blood sugars over 140 mg/dL.
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Conditions Creating High Risk for
Hypoglycemia in Patients Receiving
Scheduled Insulin
• Sudden nothing by mouth status or decreased
oral intake
• Enteral feeding discontinued
• TPN or IV dextrose discontinued
• Premeal insulin given and meal not eaten
• Unexpected transport from nursing unit after
rapid-acting insulin given
• Reduction in corticosteroid dose

Clement S et al. Diabetes Care. 2004;27:553–591.

Jennifer mentioned that one of the big cons or the downside of insulin therapy in the hospital is
hypoglycemia and I actually have seen a couple of patients who have permanent brain damage from
inpatient hypoglycemia, and this happened probably 20 years ago. It really is a concern and a danger.
So what are some of the things that cause high risk for hypoglycemia? Suddenly someone goes NPO or
they decrease their oral intake. Their enteral feeding is discontinued. TPN or IV dextrose is
discontinued. The premeal insulin is given and for some reason the meal is not eaten, either they are
nauseated or they go off the floor, there is an unexpected transport from the nursing unit after the rapidacting insulin was given, or there is a reduction in steroid dose without a concomitant reduction in the
morning and maybe prelunch insulin.
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These are standing orders on our electronic record for hypoglycemia. We follow the rule of 15, which is
if the blood sugar is between 50 and 70 mg/dL, treat with 15 grams of carbohydrate and wait 15
minutes; if it is not up, treat with another 15 grams and that is orally. We can also give IV dextrose or we
can give IM or IV glucagon and then put in saline. If it is less than 50 mg/dL, then we treat with 30
grams and we give the nurses some examples on what that could be.
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Then all the provider has to do is select all 3 of those or just 1 if that is what he or she wants to do and
then sign it. It makes it very easy and it is very clear and it is the same on every unit. It is also important
to make sure you have fast-acting glucose on every unit.
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Psychology of Diabetes
in Hospital
• Patients expect good glycemic
control as part of hospital care
• They strive for recommended goals
at home
• Difficult to understand staff’s casual
approach to BG >150 mg/dL

What about patients in the inpatient setting? In the outpatient setting we work a lot with folks to try and
help them get good glycemic control to prevent the long-term complications. They come into the
hospital and nobody seems to care about their blood sugars.
I have a lot of folks who will call me and say, “I’m being admitted next week. I want you to come and
oversee what they’re doing.” Sometimes I can, sometimes I cannot but they really expect that in the
inpatient setting we care as much about their diabetes as they do and they are appalled sometimes
because we do not. They strive for goals at home and they really cannot understand the casual attitude
of folks. “Oh, your blood sugar is 200 mg/dL. Oh, it’s 150 mg/dL. It’s no big deal.” Well, to them it is a
very big deal and it sort of shoots down our credibility.
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Patient Empowerment
• Patients on intensive insulin
regimens should be able to manage
them in the hospital (QA issues to
be worked out!)
• Patients should be able to remind
RNs if their insulin doses are due

If patients are on intensive insulin regimens, they should be able to manage them in the hospital. If they
are cognitively aware, they may be able to give their own insulin and the new JCAHO recommendations
will allow that if certain criteria are met. They can remind nurses, although I will say nurses do not like to
be told what to do, so they have to be tactful.
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Components for Safe Diabetes
Self-Management in the Hospital
• Simultaneous lab-measured capillary or venous blood test
and patient-performed CBGM. CBGM should be within 15%
of lab value
• Demonstration that patient can self-administer insulin
accurately
• Patient is alert and able to make appropriate decisions on
insulin dose
• All insulin administered by patient and nurse is recorded in
the medical record
• Provider writes order that the patient may perform insulin
self-management
Clement S et al. Diabetes Care. 2004;27:553–591.

Components for safe self-management. If someone is going to be testing their own blood sugar or
giving their own insulin, do some simultaneous capillary or venous blood tests that should be within
15% of the labs.
Patients should demonstrate that they can self-administer their own insulin and that they are giving it in
the appropriate place. We used to teach people to rotate sites. We do not do that any more. Unless they
are giving insulin glargine, they should always give their insulin in the abdomen because that is where it
is absorbed the best, but move it around within the abdominal area.
The patient should be alert and able to make appropriate decisions. All the insulin that is given should
be recorded somewhere in the chart so that we know what they are taking. And the provider has to write
an order that the patient may perform insulin self-management.
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INPATIENT DIABETES AND GLYCEMIC
CONTROL: WHAT NEXT?

Effective Strategies for Insulin
Administration in Hospitalized
Patients
Jennifer G. Reddan, PharmD

Here is a brief background of the institution where I work.
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Clarian Health

• Methodist / Indiana University /
Riley Hospital for Children
• 2005 Statistics
– 1399 Staffed beds
– 56,584 Admissions

• Areas of excellence:
– Transplant, neuroscience, critical care, oncology

I work at Clarion Health, which is a large medical center located in downtown Indianapolis. It is made
up of Methodist Hospital, which is a 750-bed private hospital; Indiana University (IU), obviously a
teaching hospital; and Riley Children’s, which is a pediatric hospital. We have 1,399-staffed beds and
in 2005 we had ~57,000 admissions.
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Clarian Glucostabilizer
• “Home-grown” IV insulin drip program
• Allows RN to enter BG into computer with
patient multiplier to adjust drip rate
• Effective late 2004
• Subcutaneous “glucostabilizer” currently in
pilot phase
• For additional information:
http://www.medicaldecisionsnetwork.net/
MDN-CGS.htm

With all of the hype about inpatient glucose control, we struggled to develop a protocol or procedure to
actually obtain blood sugars less than 110 mg/dL. One of our physicians, a pediatric endocrinologist
by trade, developed a homegrown IV insulin drip protocol and basically it is just a simple algebra
equation that the nurse enters into a computer giving the patient a multiplier. The starting level is 0.02
and from there it goes up.
This went into effect in late 2004 and we call it the glucostabilizer. We are currently piloting a sub-Q
glucostabilizer protocol. We just finished up a pilot at IU and are now moving it to Methodist and we
are starting it in pediatrics as well. There is more information on this program at the website listed.
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Glucostabilizer Insulin Infusion
• ICU
– Low blood glucose target: 80 mg/dL
– High blood glucose target: 110 mg/dL
– Initial multiplier: 0.02

• Non-ICU
– Low blood glucose target: 100 mg/dL
– High blood glucose target: 150 mg/dL
– Initial multiplier: 0.02

• Blood glucose obtained hourly with IV infusion rates
adjusted as needed

For the glucostabilizer IV infusion in the ICU, the low blood glucose target is 80 mg/dL and the high is
110 mg/dL. The initial multiplier is 0.02 and the nurses are trained how to use this program and how to
determine what the multiplier will be. For non-ICU, it is a bit higher and uses the same initial multiplier
as the ICU.
The blood glucose is obtained hourly and it actually beeps to remind the nurse to obtain the blood
glucose value. Once the blood glucose value is obtained, it is entered into the computer. The multiplier
is either changed or left as is and the computer then tells the nurse how to adjust the drip—whether it
needs to be increased or decreased or remain the same.
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This is a small graph on the percentage of blood glucose values less than 110 mg/dL. You can see
that in late 2004 50% of our blood sugars were less than 110 mg/dL. These data were tracked on an
ongoing basis, so we are seeing really good results.
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These are the blood glucose values less than 50 mg/dL, and this table actually only goes back to
February of 2005. You can see it has stayed pretty consistent. Overall it has been very positive for us.
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Question
Are you using insulin delivery devices
(excluding pumps) in your hospital?
1) Yes
2) No
3) In special circumstances only

Before I move on to describe insulin pen implementation at Clarion, I am curious as to how many of
you are currently using insulin pens in your inpatient setting. We got yes/no or in special
circumstances only, meaning sometimes you allow the patient to use it on their own.
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About 60% are not currently using insulin pens.
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Insulin Pens
The Clarian P&T and Medication Safety committees
have recognized the need for changes to reduce the
system and product/administration problems for insulin.
The following are the recommendations:
1. Continue to educate physicians and nurses on correct
abbreviations and order writing elements
2. Provide an easy-to-use device that
• Helps reduce dose-setting errors
• Minimizes the variability in administering the correct insulin
dose
• Removes syringes from the process
Fox C et al. Pract Diabetes Int. 2002;19:104–107.

Our number 1 and number 2 errors are insulin and heparin over and over. We have been trying
different ways to reduce our number of insulin errors and we thought we should try insulin pens
because one of the errors that we frequently saw was the nurse mixing up the type of insulin that was
given. With the insulin pens, the different types of insulin look different, so we were hoping to see a
dramatic improvement.
This went through our Clarion P&T and Medication Safety committees and, based on those
recommendations, we decided to continue to educate physicians and nurses on correct order writing,
not using abbreviations, no trailing zeros, that sort of thing, and then to provide an easy-to-use device
that helps reduce the dosing errors, the confusion between insulin types, and remove syringes from
the process. We did have a fair number of needle sticks at that time.
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Insulin Pens
Some of the following slides are from the
Clarian computerized training module
used by nursing/pharmacy personnel for
education on insulin pens
Insulin pens implemented March 2005

Some of the following slides are from the computerized nursing education program that we have put in
place and I will explain more about this in detail as we go. We did implement insulin pens in March
2005 for adult patients at Clarion. Actually, I was surprised that the pediatric endocrinologist did not
want to do it automatically for pediatric patients, but I think they wanted to see how it went with adults
first. Then they wanted to make sure that the education was continuing for these kids who would be on
insulin for the rest of their lives. We are now moving toward implementation in our pediatric patients as
well.
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What Types of Insulin Are
Available in Pen Devices?
The FlexPen® is prefilled with 300 units of NovoLog® or
NovoLog® 70/30 or Levemir®.

At Clarian, all adult insulin orders for NovoLog and
NovoLog Mix 70/30 will be filled with a FlexPen.
(However, when specifically ordered by the physician, vials can be obtained as well.)

At Clarion, for all adult insulin orders the patients automatically receive a pen. They are sent from the
pharmacy and we label the barrel of it, not the cap. It gets a little bit tight with labeling, but it is labeled
from the pharmacy and delivered to the floor.
However, we do have some enormous doses of insulin that are given. If a physician does not want a
dose of 120 units to result in multiple injections for the patient, we will dispense a vial if it is specifically
ordered. If it is not specified, they will get a pen for adult patients.
It is the exact opposite of that for pediatrics. Pediatrics will automatically get a vial and syringe unless
the physician specifically orders a pen.
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What Types of Insulin Are
Available in Pen Devices?
The Novolin® InnoLet® is prefilled with 300 units of
Novolin® N, Novolin® R, or Novolin® 70/30 insulin

Beginning March 1, all adult insulin orders for Novolin® N,
Novolin® R, or Novolin® 70/30 will be filled with an InnoLet®.
(However, when specifically ordered by the physician, vials can be obtained as well.)

We also stock the InnoLet, containing the human insulin products NPH, Regular, and 70/30 mix. A vial
of these human insulin products can be ordered as well, but patients will automatically receive the
pens.
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What Types of Insulin Are
Available in Pen Devices?

Lilly Insulin Prefilled Pens
•

Humalog®

•

Humulin® N

•

Humulin® 70/30

•

Humalog® Mix75/25®

Other types of insulin devices include the Lilly insulin prefilled pens containing rapid-acting analog,
NPH, 70/30 mix, and a 75/25 analog mix. They are all available in the pen shown above. Therefore, all
of the insulin products look the same in the pen.
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What Types of Insulin Are
Available in Pen Devices?
OptiClik® Pen
Lantus®
Apidra®

The OptiClik pen is available containing either a long-acting insulin analog or a rapid-acting insulin
analog. It is not a disposable pen so we have not moved toward this pen at this time. What I am
hearing is that a disposable pen containing the long-acting analog will be available the first part of
2007. We may consider moving toward this disposable pen when it is available.
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What Are the Benefits of
These Devices?
1. Designed for simplicity, dose-setting accuracy, and
portability
2. Design based on input from patients with diabetes
3. Colored tips to minimize drug selection error
4. Audible clicks in 1-unit increments and easy-to-read dials
when selecting dose amount
Actually, the only caveat is that insulin formulations
cannot be mixed…meaning that patients needing 2 types
of insulin would have to take 2 injections, unless the
physician ordered vials of insulin to facilitate mixing

The benefits of these devices are that they are designed for simplicity in dose setting and portability.
There have been a lot of studies published for the outpatient side describing patient satisfaction with
insulin pens and, as you would expect, the majority of the patients prefer to carry an insulin pen as
opposed to a vial and syringe. It is a good patient satisfier.
The design of the pens was based on input from patients with diabetes. The colored tips help to
minimize drug selection error.
An additional benefit are the audible clicks in 1 unit increments and the easy-to-read dials. They are
definitely an advantage for patients and for nurses to ensure dose accuracy.
One of the things that we have educated nurses on upfront is that the insulin formulations cannot be
mixed. If you have somebody who was on a split mixed dose before, they have to get a shot of
Regular and a shot of NPH, or whatever the case may be. They cannot be mixed. Now, that is not
really as much of a big deal with the approval of Byetta and Symlin. Diabetic patients are tending to
receive a lot more injections anyway, so it is not as much of an issue as we predicted it would be.
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Preparing the Insulin
Before using a pen for
the first time:
Roll the pen between your
palms 10 times. The rolling and
turning procedure must be
repeated until cloudy insulins
(NPH, 70/30, NovoLog Mix
70/30 or Humalog Mix75/25)
appear uniformly white and
cloudy.
Before each injection:
Thereafter, turn the pen up and
down 10 times so that the glass
ball moves from one end of the
reservoir to the other.

Just remember, the
process is the same for
all….

In preparing the insulin we educate nurses on making sure that the cloudy insulins are mixed
appropriately—not by shaking them. The mixing process is exactly the same for all pens.
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Changing the NovoFine®
AutoCover
Next, we need to change
the needle.

SAFETY
NEEDLE

Just remember, the
process is the same
for either pen….
Attach
NovoFine
Autocover
to the pen

The NovoFine autocover came out in 2005. This is a safety needle for pen delivery that we were very
excited about because before we had a needle remover for the insulin pen needles. You can see it is a
cloudy cover over the needle and the needle does not stick out at anytime. Just simply push it on and
twist it. The safety needles should be universal for all pens, so whether using Aventis, Lilly, or Novo
Nordisk pens, the insulin safety needle should be universal.
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Dial a Dose
Time to dial up the patient’s dose. First,
check to make sure the dial has returned
to zero following the airshot.

Then, simply “dial up” the appropriate dose
(between 1 unit and 60 units; 1–50 units for
InnoLet®). You cannot set a dose larger than the
number of units left in the reservoir. The dose
can be corrected either up or down by turning the
dose selector in either direction. The dose scale
returns to zero during the injection, confirming
the proper dose delivery.

Our education on how to select a dose is basically just dial up. If you go too far, you can just dial
backwards. The pens are very user-friendly. The InnoLet uses the old-fashion egg timer–like dial and
you can only select up to 50 units. With some of our bigger doses—80 to 90 units of insulin—providers
want to use vials, but it actually does not happen as frequently as I thought it might.
You cannot set a dose larger than the number of units left in the reservoir. That was a concern from
the nurses. It returns to zero during the injection so that you know the full dose has been administered.
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Delivering the Dose

1. Verify 5 rights
2. Prepare the injection site with appropriate cleanser
3. Pinch the skin slightly, align the pen perpendicular to the site,
and poke
4. Deliver the dose by fully depressing the push button
5. After the injection, the needle should remain in the skin for at
least 6 seconds
6. Keep the push button fully depressed until the needle is
withdrawn from the skin. This will ensure that the full dose has
been delivered
Just remember, the process is the same for all….

When delivering the dose, verify the 5 rights, then clean the skin. One of the biggest problems that we
have noticed with the safety needles is pinching the skin. As you can see in the picture that shows the
safety needle, when you pinch the skin it kind of dimples the skin. This may cause the needle to lock
up and then the insulin will not be given. The insulin will run down the arm. We have changed our
process and we educate our nurses not to pinch the skin, but keep a flat taut surface to put the needle
into so that you do not get that dimpling of the skin. This has worked better since we have done the
education.
The needle should be kept in place for 6 seconds after you push the plunger down. That was a change
in practice for nursing too. Six seconds can be a really long time from a nursing perspective. Then you
just keep the plunger fully depressed until the needle is withdrawn from the skin, and again, the
process is the same for all devices.
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Key Points: Safety Needle
When the needle is primed with 2 units of insulin, the insulin resides
on the inside wall of the clear safety cylinder which could be
mistaken for insulin that was supposed to be given during the
injection.
When the needle is being pushed into the skin
It is important that the nurse does not release the
downward motion of the needle.

DO NOT HESITATE

The safety device may lock into place if the device
is pulled backwards BEFORE the full injection is given.
Thus insulin may indeed appear on the skin.
If the indicator window is red, the safety device is locked.

Remember, the needle is very fine.
Push the plunger slowly with constant pressure
to ensure correct administration of the insulin.

9/2/05

We had a pretty significant education program following the implementation of the safety needle and
so this is an educational slide that we put together. We distributed handouts all over the hospital for
the nursing staff. Some of the complaints that we were getting was that insulin was running down the
patients’ arms. I do not know if that was because the skin was dimpling, the needle had locked
accidentally or it was just the primed insulin that remained in the reservoir. But we did say that when
the pen is primed with 2 units of insulin, the primed insulin resides on the wall and it could be mistaken
for insulin that was supposed to be given during the injection. So we had to do a lot of reinforcement
and show nursing how to confirm the accuracy.
We also said that when the needle is being pushed into the skin, you cannot release the downward
motion, you cannot hesitate. If you release your thumb, the needle locks and that can contribute to the
patient not getting the full dose. So we really reinforce that you have to keep constant steady pressure.
It is a tiny needle, you have to keep pushing on the plunger and not hesitate. It is also important to
know that the safety device may lock into place if the syringe is pulled backwards before the full
injection is given. If the indicator window is red, that means that the needle is locked and it cannot be
accessed at that point.
When we first implemented the pens, we had roving inservices and I would highly recommend those.
We did a 24-hours-a-day, 7-days-a-week program and all the nursing units got actual inservices.
Additionally, the nurses were required to do a computer training module. So we did a lot of education.
It was a big initiative.
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Implementation, March 2005
• Computerized training module for staff
• Inservices provided by insulin pen
manufacturer
• Follow-up survey completed November 2005
• Ongoing follow-up with nursing for
troubleshooting

We implemented this in March 2005—first a computerized training module and then inservices. We did
a follow-up nursing service that was completed in November of 2005. This was about a month after we
had implemented the safety needles and we were doing ongoing follow-up with nursing for
troubleshooting. Our facility had developed a multidisciplinary group, pharmacy and nursing, to work
on this. I went to the nursing educator group multiple times because they are the ones who go out to
the different units and educate the floors on what to do. So there was significant education.
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Insulin Pen Safety Devices Work!
z

June 05

z

New insulin pens were
implemented on the IU and
Methodist campuses

z

June 05–December 05

z

No blood or body fluid
exposures were reported to
EOHS related to insulin pens

z

Congratulations!

in June 2005, the insulin pens were implemented on the IU and Methodist campuses. In the period
June 2005 to December 2005, after we implemented the safety needles, there were no needle sticks
reported. So that was positive and we sent this notice out for nursing staff as a kind of reinforcement
on the positive of the safety needles.

81

Nursing Comments on Pens
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The nursing survey that we did in November 2005 showed that overall the comments on the pens
were very positive. They provide quality patient care, are easy to use, and reduced the number of
medication errors and the number of needle sticks we did see. The overwhelming negative comment
was about the needles. But overall, the feedback has been very positive from the nursing staff and the
patients.
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Case Study 3
• SM is a 45-year-old male with DM type 2 who is being
transferred out of ICU following a MVA. While in the
ICU, his diabetes was controlled with an IV insulin
infusion.
• His total daily dose of Regular insulin via infusion was
110 units. He will be converted to 60 units of longacting analog HS and fast-acting analog AC via insulin
pens.
• The patient is curious about the pens and is wondering
why the hospital doesn’t use insulin vials and syringes.

SM, a 45-year-old male with type 2 diabetes, is being transferred out of ICU following a motor vehicle
accident. While in the ICU, his diabetes was controlled with an IV insulin infusion. His total daily dose
of Regular insulin was 110 units. He is converted to 60 units of a long-acting analog and rapid-acting
analog before meals via insulin pens. The patient is curious about the pens and is wondering why the
hospital does not use insulin vials and syringes.
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Case Study 3
Which is not a potential benefit of using
insulin pens in the hospital setting?
1) Opportunity to educate patients about
new technology
2) Easy to use and convenient
3) Ability to easily mix insulin
4) Availability of safety pen needles

Which is not a potential benefit of using insulin pens in the hospital setting?
The opportunity to educate patients about new technology, easy to use and convenient, ability to
easily mix insulin, or availability of safety pen needles.
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One of the things that we feel is a benefit of using the insulin pens on the inpatient setting is the
opportunity to educate patients who may not see a diabetic specialist on the outpatient side or just is
not receiving maybe the ideal care for patients with diabetes. So it’s always good when they come into
the hospital to teach patients about other alternatives for diabetes care and just other care in general.
The pens are very easy to use and convenient, both from a nursing standpoint and the patients, and
then obviously you cannot mix the insulin so that is a potential disadvantage. The availability of the
safety pen needles, while it’s great for reducing needle sticks, there are some significant education
issues that need to be done before those were implemented just because it’s a little bit of a change in
practice.
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Future Plans
• Implement Sub-Q glucostabilizer program
• Assess BD safety needles when available
• Provide feedback to manufacturer of current
pen safety needles
• Expand usage of pens for all insulin
administration to pediatrics and procedural
areas
• Resurvey nursing staff for input following
implementation of new needles

A question that I usually hear is what was the effect on medication errors. While the effect wasn’t the
end of our insulin errors, we did see a decrease in the number of needle sticks and in the confusion
between the different types of insulin, so that was a positive. At this time, we don’t require the pens for
pediatric patients and we have not implemented pens in our procedural areas.
A few months ago, we had a nurse, I think it was in the catheterization lab, an area where nurses are
not typically giving insulin doses, who grabbed a 10-mL syringe to give an insulin dose, and injected
an entire vial of insulin. So we are implementing insulin pens in the procedural areas now as a result of
this error and we are also moving toward implementing them for pediatric patients. Again, insulin is a
big challenge for medication safety and medication errors. Also, we have seen an improvement in the
mixing of the wrong type of insulin, so that has been positive.
We projected a cost savings as a result of the switch from vials to insulin pens. However, we found
that there had been so much sharing of vials on the floors that it was a wash in terms of cost.
Our future plans are to implement the sub-Q glucose stabilizer program where the pens will be used
for administration of insulin, but the computer program will tell the nurse what dose to give based on
the blood sugar.
And we are going to look at the BD safety needles when they are available. At this time, the autocover
needles are the only insulin pen safety needles available.
We are expanding to the pediatrics and procedural areas, and then we’re planning to resurvey the
nursing staff for further input following implementation of the new needles.

86

INPATIENT DIABETES AND GLYCEMIC
CONTROL: WHAT NEXT?

Transitioning Diabetes Therapy
from the Inpatient to the
Outpatient Setting
Linda Haas, PhC, RN, CDE

You’ve had this patient as an inpatient and it’s time for them to go home. What happens now?
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Clinical Pathway
• Evidence based
• Developed with input from staff who
would be implementing
• Consistent education materials
• Educational needs identified and
addressed

Courtney L et al. Diabetes Educ. 1997;23:664–671.

In doing the research for this ADA/AACE inpatient conference, there was very little written from a
nursing perspective, and even from a pharmacy perspective in terms of inpatient management.
Although, there is an excellent article in the American Journal of Health-System Pharmacy on a root
cause analysis of hyper- and hypoglycemia in the hospital.
There has been some published data, one study done by Courtney et al, using a clinical pathway. They
took the evidence-based standards and then developed the clinical pathway with input from the staff
who would be implementing the pathway, and this is really important, and they used consistent
education materials and the educational needs of the patients were identified and addressed.
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Pre-/Postevaluation of
Clinical Pathway
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Courtney L et al. Diabetes Educ. 1997;23:664–671.

Here is the pre- and postevaluation of the clinical pathway. Patients were more satisfied, SMBG or selfmonitoring of blood glucose, could be CBGM, was done more appropriately rather than just as ordered.
And often it is done too often. I do not know about your hospitals but I think strips are the ninth largest
cost of our pharmacy. It is a huge expense. So blood glucose monitoring was done more appropriately.
Nutrition assessment was done more frequently, insulin instruction and insulin administration was done
more frequently, and patients were able to relate the signs and symptoms of hypo- and hyperglycemia.
These are all things that patients going home need to know how to do. So using the clinical pathway,
the staff were able to really improve patients’ readiness to be discharged.
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Clinical Pathway
• All patients newly admitted in 12-month
period
• Randomized to clinical pathway (CP) or
no clinical pathway (NCP)
• One group of wards received ongoing
support compared with the rest of the
wards where the staff had no ongoing
support
O’Brien J. Diabetes Nursing, 2004.

Another clinical pathway, which was done by O’Brien in the United Kingdom, looked at all patients
newly admitted in the 12-month period. They were randomized to a clinical pathway or no clinical
pathway. In addition, one group of nursing wards received ongoing support by a diabetes specialist or a
clinical specialist; the rest of the wards did not receive this extra support.
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Results: CP vs NCP
• Better management of A1C, urine protein,
and cholesterol
• More appropriate CBGM frequency,
referral to diabetes team
• More apt to take action with abnormal
results
• Less readmissions
O’Brien J. Diabetes Nursing, 2004.

What they found was that in the clinical pathway group there was better management of A1C, urine
protein, and cholesterol so that when there were abnormalities, they were managed more appropriately
in the patients who were randomized to the clinical pathway. There was more appropriate CBGM
frequency. Again, it was more appropriate not necessarily more frequent, and there was more referral to
a diabetes team while patients were in the hospital. They are also more apt to take action after receiving
abnormal results. There were also fewer readmissions, so there was a significant cost saving in terms
of readmissions.
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Connecting Inpatient Care to
Outpatient Support
• Multidisciplinary team: Case manager, clinical
pharmacist, RD, bedside nurse
• High-risk patients identified at admission
• Bedside nurse does assessment using
Admission Database form adds 5 questions
related to diabetes
• If need identified, bedside nurse contacts
appropriate team member
Pollom RK et al. Critical Care Nursing Quarterly. 2004;27:185–188.

This is a study in Critical Care Nursing Quarterly connecting inpatient care to outpatient support and this
is a big area. When patients come into the hospital, they may have been on oral agents. They are then
put on insulin, the insulin is stopped, and they go home. What now?
In our setting, I have a clinic on Monday mornings where the inpatient clerks, when somebody is
discharged, can schedule people right in, so they can be seen pretty quickly. But I am not sure that all
hospitals have that ability. We see the same people inpatient and outpatient, so you may not have that
fortunate setting.
What this group did was that they had a multidisciplinary team—a case manager, clinical pharmacist,
dietitian, and a bedside nurse. They identified high-risk patients at admission and they had some preset
criteria. The bedside nurse does an assessment and they actually had an admission database form
which they used on all patients to which the nurse added 5 questions related to diabetes. It was not a
huge amount of extra work for the person. If a need was identified, the bedside nurse contacted the
appropriate team member. If it was a medication issue, she would contact the pharmacist or he would
contact the pharmacist; nutrition, the dietitian; and for a financial–social issue, the case manager would
be contacted—possibly 2 or 3 of them would be contacted.
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Connecting Inpatient Care
to Outpatient Support
• Diabetes clinical pathway added to that used
for admitting Dx
• Coordinated by bedside nurse who does selfmanagement teaching (eg, SMBG, insulin
injection)
• All team members use same education
materials and resources
Pollom RK et al. Critical Care Nursing Quarterly. 2004;27:185–188.

I mentioned earlier that 52% of people with diabetes who are admitted to the hospital are admitted for
reasons other than their diabetes, so that they have this whole other issue going on. The diabetes
clinical pathway is added to that used for the admitting diagnosis. It is coordinated by the bedside nurse
who does most of the self-management teaching. For example, teaching them how to test their blood
sugar, how to give an insulin injection, with all team members using the same education material and
resources.
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INPATIENT DIABETES AND GLYCEMIC
CONTROL: WHAT NEXT?

Structuring an Effective Diabetes
Education Plan
Linda Haas, PhC, RN, CDE

So how do we structure an effective diabetes plan? Diabetes self-management education is not giving
a handout. It really is a fairly extensive process.
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Barriers to Appropriate Care
• Lack of “ownership” of patient’s diabetes
• Discordance of CBGM, insulin dosing, and
meals
• Lack of staff knowledge related to:
– Diabetes
– Meal planning
– Medications, especially insulin
Smith et al. AJHP. 2005;62:714–719
Haas. Endocrine Practice. 2006;(Suppl 3).

This is the article by Smith et al in 2005 showing that one of the major barriers to appropriate care is
lack of ownership of patient’s diabetes. They come in for their cancer chemotherapy or for arthritis or for
renal failure. Nobody owns their diabetes and this has been a major problem in the inpatient setting.
There is also a discordance of CBGM insulin dosing in meals. There is lack of staff knowledge related
not only to diabetes. Those of us who work in the field have seen tremendous changes in just the past 5
years. There are constantly new medications for diabetes and now we have new medicines to treat the
complications, and even as a so-called expert in the field, I have trouble keeping up. Someone who is
not well versed in diabetes probably has even more trouble. So staff may not know about meal planning
or about medications.
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RN/LPN CE Program
• Overview and evidence-based practice for
inpatient diabetes management
• 3 Case studies: Nursing perspective and
management
• Diabetes and other medications, actions, and
interactions
• New carb counting: What works for the inpatient
• Self-management: Safety when at home
• New directions: Making it work on the floor
• Next steps: Identifying issues and strategies for
DM inpatient care

This was an RN/LPN CE half-day program that we did at the VA. We did it on Saturdays and
participants were given time-and-a-half to come to the inservice. That was a real nice buy-in from our
administration. These are just the things that we went through—overview 3 case studies and then
diabetes and other medications, new carbohydrate counting, and what works for the inpatient stay.
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RN/LPN CE Program
• Preworkshop requirement: Review inpatient
nurses education program located on the VA
homepage, Clinical Resources, click diabetes
care team http://vaww1.va.gov/psdct/
• Optional: Review the diabetes modules
located on the VA homepage, Clinical
Resources, click diabetes care team

We also had a preworkshop requirement which we had up on our Website. It had several modules that
we expected them to read and go through before they came to the workshop.
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Education Process

Self-management Education

Assessment

Planning

Teaching

Evaluation

In terms of education, it is really a process. You need to do an assessment—what is going on with this
individual—some planning, some actual teaching, and then evaluate the teaching. It is actually a 4-step
process; it is not just teaching.
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Assessment: Start at Admission
• Documentation of type and duration of DM,
and current therapy
• Assessment of patient’s need for diabetes &
nutrition education
• Determination of whether patient needs
glucose meter teaching
• Assessment of patient’s “competency” to
perform SMBG
• Assessment of patient’s “competency” to
manage diabetes medications and/or insulin

Assessment should really start at admission and the documentation of the type and duration of diabetes
and their current therapy. It is surprising to me how often “the when” someone was diagnosed is not in
their problem list and yet that is probably the single most important factor in their risk for developing
complications—the duration of diabetes. We pretty much know when folks with type 1 were diagnosed.
That is when it developed.
We are not sure with patients who have type 2 diabetes but at least we can find out when they were
diagnosed. So get some handle on what is going on with them. What is their need for diabetes and
nutrition education? Someone says to me, “I never eat sugar” then I know they probably need a little
nutrition education because the guidelines have really changed, and it is okay for them to have sugar.
Determination of whether the patient needs glucose meter teaching, assessment of their competency to
do that, and their competency to manage diabetes and/or insulin and their medications.
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Discharge Planning
•
•
•
•

Based on assessment
Start at admission
Multidisciplinary
Match patient’s needs with resources

Discharge planning is really based on their assessment. Again, it should start at admission, it should be
multidisciplinary, and it should match the patient’s needs with the resources that are available. This is
where the social worker or case manager really comes in handy.
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Education Process
• Assessment
–
–
–
–

What is usual day like
Who does food shopping and cooking
Knowledge of effect of carbs on glucose
Ability to do SMBG

• Planning
– Discuss regimen that will fit lifestyle
– Gather teaching materials
– Identify needed resources

I try to find out what your usual day is like. Not everybody gets up at 8:00 AM, eats breakfast at 9:00
AM, lunch at 12:00 PM, dinner at 5:00 PM and goes to bed at 10:00 PM. We deal with a lot of folks
with posttraumatic stress disorder who are up all night. So I have to figure out their regimen which may
be totally different than some fellow who works all day long.
So what is their usual day like? Who does the food shopping and cooking? That person is who you
really would hope to get in for some of the nutrition counseling. Do they know the effects of
carbohydrates on glucose? Do they know that bread is going to raise their blood sugar just as quickly
as the soda with sugar in it? Can they do glucose monitoring?
And then once you know what their usual day is like and what this person is capable of, discuss the
regimen that will fit their lifestyle. I do not say, “Okay, now that you have diabetes you have to eat
breakfast and you have to have a bedtime snack.” You really do not. We have so many regimens, so
many insulin products nowadays, that if I have a patient who does not eat breakfast, I will just make
sure he does not take a fast-acting or rapid-acting insulin in the morning, and it is surprising to me how
often patients will take the secretagogues by the clock. “I take them 12 hours apart.” Nothing at all to
do with their food, so it is really important that they know to take secretagogues before eating. Gather
teaching materials and identify the needed resources. There are a lot of resources in your
communities and I think if anybody is trying to do education, this is the kind of thing you need to find
out.
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Education Process
• Teaching
– When interest is expressed
– Teachable moments
• When insulin is being given
• When meals are served/collected

• Evaluation
– Return demonstration
– Plan menu, state carbohydrate contents of favorite
foods
– Referral if needed

Teaching—when interest is expressed and there are teachable moments like when the nurse is giving
any insulin or if you are doing some discharge teaching and you are holding a vial or a pen of insulin
talking about it. You know this will start to work in a certain amount of time, it will peak at a certain
time, and you should take it here and there because you are holding it there. It bothers me when
nurses are giving insulin and they are not talking to the patient about what this is and what it is doing.
We actually now have starter kits on all the nursing units and we worked with the nurses so that they
can teach people how to give insulin because they are doing it all the time and that is the time to
teach. When meals are served or collected talk about “Well, you know, there are so many
carbohydrates in this serving. Here is a piece of bread that is one carbohydrate serving or 12-15 g of
carbohydrates.” That means we as providers need to learn some carbohydrates and how they impact
control of diabetes.
Regarding evaluation, it is really important to do a return demonstration and people will remember
better if they say the steps as they are doing a skill. So you say you pull back on the syringe, so they
actually verbalize the steps. They will remember better than if they just do it. Helping them to plan a
menu, just state the carbohydrate content to favorite foods. If I have a patient who never eats oatmeal,
I do not bother talking about the carbohydrate content of oatmeal, but I try to find out what they do eat
and then we talk about that food. Finally, I provide a referral if needed.
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Case Study 4
• MR is a 56-year-old BF admitted for CABG.
Her admission glucose was 253 mg/dL and
her A1C was 9%. She denies a history of
diabetes, but does have a strong family
history of type 2 diabetes. Her children were
all >8.5 lb at birth.
• She will be discharged to home, where she
lives with her husband and 2 grandchildren.

Here is another case study. MR is a 56-year-old black female admitted for CABG. Her admission
glucose is 253 mg/dL and her A1C was 9%, meaning actually in our labs, she should have an average
blood sugar about 210 mg/dL. She denies a history of diabetes. She does have a strong family history
of type 2 diabetes and her children were all larger than 8.5 pounds at birth. So what are we thinking?
She has had diabetes for a long time. She probably had gestational diabetes. She will be discharged
to home where she lives with her husband and 2 grandchildren.
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Case Study 4
MR’s discharge planning should include:
1) Referral to a diabetes education program
within 1 week
2) Instruction to avoid sugar
3) Instruction in foot care
4) Instruction in monitoring

Her discharge planning should include which of the following: referral to a diabetes education program
within 1 week, instruction to avoid sugar, instruction in foot care, and instruction in monitoring.
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The correct answer is referral to a diabetes education program within a week. Current diabetes
education programs are about 10 hours. At least that is what Medicare will cover, and they really are
extensive in terms of daily management so that people are most receptive to that 4 to 6 weeks after
diagnosis.
When they first find out they have diabetes, they are still in denial. They have no clue as to what they
are going to do, so they need a little bit of time to sort through their feelings. It is really about 4 to 6
weeks after diagnosis that folks are most receptive. Although I will say that we are getting a lot of folks
with prediabetes referred to our diabetes classes now. That is kind of interesting.
Regarding the instruction to avoid sugar, there is no reason to avoid sugar if you have diabetes. You
just need to count that as part of your carbohydrate allowance for that particular meal.
Often in my setting, instruction in foot care is a survival skill. In most settings, people who are fairly
newly diagnosed have sensate feet, so you can put off instructions in foot care for a little bit. However,
they should be monitoring.
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Survival Skills
•
•
•
•
•
•
•
•

Carbohydrate effect on glycemia
Medication(s)
Effect of exercise/activity
Monitoring
Sx and Rx hypo-/hyperglycemia
Sick-day guidelines
How/when to seek help
Plan for postdischarge education or
self-management support

JCAHO, 2006.

If you look at JCAHO's survival skills, and this is in the new program, what people need to know before
their discharge are carbohydrate effect on glycemia, medications, effective exercise and activity,
monitoring, symptoms and treatment of hypo- and hyperglycemia, sick-day guidelines, when and how to
seek help, and a plan for postdischarge education or self-management support. They do not have to be
referred right away and actually you do not want them right away. When we see folks postdischarge, it
is very much a continuation of survival skills, and then we will refer them to our diabetes classes.
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SYNCHRONIZATION
OF FS, INSULIN, MEALS
ON-TIME MEALS

ON-TIME INSULIN

What does it take to achieve excellent
glycemic control for patients with
diabetes in the hospital?

EMPOWERED
PATIENTS

PROVIDER
EDUCATION

COMMUNICATION

TIME, EXTRA
STAFFING?

What does it take to achieve excellent glycemic control for patients with diabetes in the hospital? It
takes a lot. You need to ensure on-time insulin. We need empowered patients who feel comfortable
saying to the nurse, “My meal is here and I haven’t had my insulin yet.” Do we need extra staffing or
do we need to have staff work more effectively or more efficiently? We need good communication
between the provider or physician or PA or nurse practitioner, the staff nurse, the pharmacist, the
dietitian, social worker. We all need to be talking the same language. We need provider education. We
need on-time meals. We need a lot. I think we can do that, but we need to work together in a
multidisciplinary way.
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INPATIENT DIABETES AND GLYCEMIC
CONTROL: WHAT NEXT?

Panel Discussion
Linda B. Haas, PhC, RN, CDE
Jennifer G. Reddan, PharmD

The following is a panel discussion between Linda Haas and Jennifer Reddan.
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INPATIENT DIABETES AND GLYCEMIC
CONTROL: WHAT NEXT?

Do you allow IV insulin infusions to
be used in non-ICU areas and if so,
are there any problems?

Jennifer Reddan: We do allow it, although it is not done very often because the nursing load
is much higher in the non-ICU areas and so is the patient load. Typically we don’t, but it can
be used.

Linda Haas: There was a study that was published in The Diabetes Educator in December
2005 and I think it was Kaiser in California, where they did this. In the ICU, you have a
nurse-to-patient ratio of maybe 1 nurse to 1 to 2 patients. And in this, they did a medical unit
where the ratio is 1 nurse, not always an RN, it could be an LPN, to 5 to 6 patients and they
were actually able to do it. What they did was a lot of education of the staff. They also found
out what their potential barriers were—one was they were not comfortable with the math. So
they all got clipboards with calculators on them and they were actually able to, I think, out of
376 insulin calculations, they got 375 correct. They actually implemented the IV insulin on an
intermediate medical floor and were very pleased with themselves. Then this nursing unit
was used as experts to go around to the other nursing units to implement it and now they
have implemented it hospitalwide. So, it is possible and it just takes some consultation with
the staff who are going to be implementing the new process.
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INPATIENT DIABETES AND GLYCEMIC
CONTROL: WHAT NEXT?

Are pens given to patients at
discharge?

Jennifer Reddan: Technically no, but it happens. Usually the pens only have 300 units in
them, so it is not going to last very long if they do take it home. For the kids, we ask the
nurse to take the insulin cartridge out and give them the pen to take home.
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INPATIENT DIABETES AND GLYCEMIC
CONTROL: WHAT NEXT?

What is being done with patients if
they are on an insulin pump?

Linda Haas: It really depends on their cognition and what else is going on. If they come into
our psychiatry floors, they usually stay on the pump unless they are really psychotic, but
usually in an inpatient setting they stop the pump. If they are having surgery, they stop the
pump and they just go on an IV drip and that works quite well. Then they transition back to
the pump before their discharge. We only put those people on pumps who are really able to
manage them themselves, so they are not a big burden to the nursing staff because they are
really taking care of themselves.
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INPATIENT DIABETES AND GLYCEMIC
CONTROL: WHAT NEXT?

What are we doing to coordinate
insulin administration and meal
delivery with the room service
program?

Jennifer Reddan: All of the menus for the patients, whether a diabetic menu or any sort of
menu, have a sheet in there that says if you take any of the following medications notify your
nurse before you order your food. Whether that happens 100% of the time, I suspect no, but
they are instructed to notify their nurse. Usually, the turnaround for the tray once it is ordered
to come to the floor is within a half an hour so the nurse can coordinate the delivery.
Actually, we will be moving toward all analogs because of this room service and lack of
predictability as to when the food tray is going to arrive. So when the patient calls the nurse
to say that their food is there, we can give them a rapid-acting analog. Oral agents are also
on the list of medications requiring nurse notification if you are ordering your food.
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INPATIENT DIABETES AND GLYCEMIC
CONTROL: WHAT NEXT?

We see more and more patients on the
new U-500 insulin. This product is
prone to error in prescribing,
dispensing, and administration. What
are some strategies to reduce the risk?

Linda Haas: You would think with U-500, you simply adjust the dose down to 20%. It does
not work that way. U-500 is much stronger than that and we do not use it in our inpatient
setting at all. I do use it in some outpatients when we can get it through the pharmacy. I only
use it in very selected patients who I am comfortable are going to do it correctly because it is
quite an expensive insulin.
Would a U-500 syringe help? I really think it would. I think it would help with the dosing, but
deciding the appropriate dose for any individual patient is still a challenge, although people
who use it love it.
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INPATIENT DIABETES AND GLYCEMIC
CONTROL: WHAT NEXT?

A patient is admitted with COPD, has
type 2 diabetes, and is on oral
medications. He is now NPO and on IV
steroids. Where do we start with his
insulin therapy?

Linda Haas: That would be dependent upon his dose of steroids. If it is less than 20 mg a
day, it is not going to cause insulin resistance. It is when you get over 20 mg that you run
into a problem. What I would do would be to start his basal depending upon his weight and
his bolus and then do a supplemental if he starts going up. I would make sure that his IV is
straight across the day, then you are not going to worry about him getting low during the
night when the effect of the steroids wears off. That is the big problem I see in the outpatient
setting. They start to get low in the evening, late evening when the steroids are no longer
around.
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How do you approach patient
education when using insulin vials on
discharge versus pens in the hospital?

Jennifer Reddan: All of our type 1 patients get a CDE (certified diabetes educator) consult so
they are educated on both routes of administration for insulin and, as I said before, there was
concern with requiring or making the pens mandatory for pediatric patients because of the
educational concern, but I think we have gotten that addressed.
For adult patients, if they have not been on insulin before, they can receive a CDE consult
based on the interaction with their nurse. We also have care coordinators who work with
them on discharge to help with insurance coverage on discharge and that kind of thing and
they can ask for a referral as well.
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What is the appropriate role for longacting insulins for inpatients when
their nutritional intake varies: NPO,
delayed, missed meals?

Linda Haas: The appropriate role is as a basal insulin. We have about 11 to 13 units of
insulin floating around in our bloodstreams at all times. And then when we eat, our pancreas
shoots out insulin in the first 10 minutes and, as long as our blood sugars are above 100 to
110, the pancreas continues to manufacture and secrete insulin to bring the blood sugar
down to the premeal level, but we always have this basal level of insulin, people without
diabetes. So what we are trying to do with the long-acting insulins is mimic that basal level,
but it is not a huge amount. How much the basal is usually just depends on the person’s
size. And if you think of someone with type 2 diabetes, they probably have 3 to 4 times as
much insulin floating around as they did when they were 18 and were of normal weight.
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How do you control patients on total
parenteral nutrition?

Linda Haas: It really depends upon the patient—whether they are in tight control. In this
article or consensus statement, there are exceptions to tight control, and some of them have
to do with frail elderly, people with multisystem failure. You certainly do not want them
fasting or postprandial above 150 or 180 mg/dL, but keeping them at 80 and 110 mg/dL even
in the ICU is sometimes not appropriate. Again, you have to individualize each patient—it is
not one size fits all.
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In critical care, how much insulin
is too much?
Is 40 units or more excessive?

Linda Haas: I think if you have a patient weighing 400 pounds in a critical care unit who is
stressed, he is probably going to need a lot of insulin. In a thinner person who needed a lot
of insulin, I would wonder what was going on. If somebody is very overweight and very
stressed, and I cannot imagine anybody in the critical care unit not being stressed, then they
will need huge amounts of insulin. What tells you if it is too much is what happens to the
blood sugar. If the blood sugar starts to go too low, then that is too much insulin and that is
why they, or the nurses, are doing capillary monitoring every hour, just to check that it is not
going too low. Most protocols will say that as the blood sugar starts to drop to 80 mg/dL or
so, then you cut back on the drip. It is different than at home where people may be checking
a couple of times a week. This is done every hour and the protocols really tell you when to
cut back.
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Thank you for participating in the activity Inpatient Diabetes and Glycemic Control: What Next. Please
proceed to the posttest.
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