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Launching a Clinician-Centric CPOE System

n just a few weeks, the three hospitals

at the University of Utah will go live

with a computerized provider order
entry system that includes medications,
lab orders, and radiology.

“It’s kind of a clinician-centric system,”
said Dr. Michael Strong, the University of
Utah'’s chief medical information officer
and founder and director of the hospi-
talist program there in Salt Lake City.

Dr. Strong has been involved in devel-
opment of the CPOE system for several
years. Going forward, he and his hospi-
talist colleagues have signed on to be “su-
per users” who will receive additional
training and then help other hospital
clinicians begin using the system.

Implementing such health IT systems
has been a challenge for many hospitals.
Only about 17% of nonfederal U.S. hos-
pitals use CPOE for medications in all
their major clinical units, according to a

A Weh-hased
physician portal
will ‘enhance the
link’ between
hospitalists and
community
physicians.
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survey of nearly 3,000 hospitals spon-
sored by the U.S. Office of the National
Coordinator for Health Information Tech-
nology (N. Engl. . Med. 2009 Mar. 25; doi:
10.1056/NEJMsa0900592). Cost is the
overriding barrier, but physician resistance
has also played a role, the survey found.
By getting involved on the ground
floor in the CPOE discussions at his in-
stitution, Dr. Strong said, he was able to
help customize the order sets so that the
CPOE system helped clinical workflow.
Another clinician-centric feature of the
CPOE system is that it includes links to
current practice guidelines. That feature
makes for an excellent teaching tool that
lets residents learn more about a disease
when they order medications, he said.
For Dr. Strong, the next step will be to
use his role as chief medical information
officer to advance another IT project with
important clinical implications for hospi-
talists. Over the next 2 years, the Univer-
sity of Utah plans to develop a Web-
based physician portal that referring
physicians can use to securely access clin-
ical data on patients at the hospital. This
will “enhance the link” between hospi-
talists and community physicians, he said.
Working on the CPOE project was
just one way that he and his hospitalist
colleagues have tried to focus on quality
improvement and patient safety activi-
ties. Aside from the clinical care benefits,
investing time in quality improvement
enabled Dr. Strong’s hospitalist group to
cement their position within the hospi-
tal and make themselves more valuable
to the administration, he said.
Over time, as his group showed im-
provements in quality and efficiency
through measures such as decreased
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length of stay, they gained enough bar-
gaining power to move some hospitalists
into seats on key administration councils.

Building a partnership with the hospi-
tal administration can also soften some
of the pressure that hospitalist programs
can feel to make a dent in the bottom
line. “The bottom line is important and
certainly we have accountability for it,
but I don't feel our hospital administra-

tion hammers us on that,” Dr. Strong
said. “They see value that extends be-
yond dollars-and-cents items.”

And the working partnership with the
hospital administration has created a bet-
ter working environment for the hospi-
talist group, which in turn has resulted
in limited staff turnover—an advantage
for house staff programs, residency pro-
grams, and research activities.

Another role for hospitalists in academic
settings is as researchers on topics such as
patient flow and process improvement.
“Hospitalists are in a wonderful position
to be able to further knowledge about
how hospitals work and how we can do it
better and safer,” he said. “Hospitalists
have taken up the clarion call.” [ |

By Mary Ellen Schneider
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INDICATIONS AND USAGE: NovoLog® is an insulin analog indicated to improve glycemic control in
adults and children with diabetes mellitus.

CONTRAINDICATIONS: Novolog® is contraindicated during episodes of hypoglycemia and in
patients hypersensitive to NovoLog® or one of its excipients.

WARNINGS AND PRECAUTIONS: Administration: NovoLog® has a more rapid onset of action
and a shorter duration of activity than regular human insulin. An injection of NovolLog® should
immediately be followed by a meal within 5-10 minutes. Because of NovoLog®'s short duration of action,
a longer acting insulin should also be used in patients with type 1 diabetes and may also be needed in
patients with type 2 diabetes. Glucose monitoring is recommended for all patients with diabetes and is
particularly important for patients using external pump infusion therapy. Any change of insulin dose
should be made cautiously and only under medical supervision. Changing from one insulin product to
another or changing the insulin strength may result in the need for a change in dosage. As with all insulin
preparations, the time course of NovoLog® action may vary in different individuals or at different times
in the same individual and is dependent on many conditions, including the site of injection, local blood
supply, temperature, and physical activity. Patients who change their level of physical activity or meal
plan may require adjustment of insulin dosages. Insulin requirements may be altered during ilIness,
emotional disturbances, or other stresses. Patients using continuous subcutaneous insulin infusion
pump therapy must be trained to administer insulin by injection and have alternate insulin therapy
available in case of pump failure. Hypoglycemia: Hypoglycemia is the most common adverse effect of
all insulin therapies, including NovoLog®. Severe hypoglycemia may lead to unconsciousness and/or
convulsions and may result in temporary or permanent impairment of brain function or death. Severe
hypoglycemia requiring the assistance of another person and/or parenteral glucose infusion or glucagon
administration has been observed in clinical trials with insulin, including trials with NovolLog®. The
timing of hypoglycemia usually reflects the time-action profile of the administered insulin formulations
[see Clinical Pharmacology). Other factors such as changes in food intake (e.g., amount of food or timing
of meals), injection site, exercise, and concomitant medications may also alter the risk of hypoglycemia
[see Drug Interactions]. As with all insulins, use caution in patients with hypoglycemia unawareness and
in patients who may be predisposed to hypoglycemia (e.g., patients who are fasting or have erratic food
intake). The patient’s ability to concentrate and react may be impaired as a result of hypoglycemia. This
may present a risk in situations where these abilities are especially important, such as driving or
operating other machinery. Rapid changes in serum glucose levels may induce symptoms of
hypoglycemia in persons with diabetes, regardless of the glucose value. Early warning symptoms of
hypoglycemia may be different or less pronounced under certain conditions, such as longstanding
diabetes, diabetic nerve disease, use of medications such as beta-blockers, or intensified diabetes
control [see Drug /nteractions]. These situations may result in severe hypoglycemia (and, possibly, loss
of consciousness) prior to the patient's awareness of hypoglycemia. Intravenously administered insulin
has a more rapid onset of action than subcutaneously administered insulin, requiring more close
monitoring for hypoglycemia. Hypokalemia: Al insulin products, including NovoLog®, cause a shift
in potassium from the extracellular to intracellular space, possibly leading to hypokalemia that, if left
untreated, may cause respiratory paralysis, ventricular arrhythmia, and death. Use caution in patients
who may be at risk for hypokalemia (e.g., patients using potassium-lowering medications, patients
taking medications sensitive to serum potassium concentrations, and patients receiving intravenously
administered insulin). Renal Impairment: As with other insulins, the dose requirements for NovoLog®
may be reduced in patients with renal impairment [see Clinical Pharmacology]. Hepatic Impairment:
As with other insulins, the dose requirements for NovoLog® may be reduced in patients with hepatic
impairment [see Clinical Pharmacologyl. Hypersensitivity and Allergic Reactions: Loca/
Reactions - As with other insulin therapy, patients may experience redness, swelling, or itching at the site
of NovoLog® injection. These reactions usually resolve in a few days to a few weeks, but in some
occasions, may require discontinuation of NovoLog®. In some instances, these reactions may be related
to factors other than insulin, such as irritants in a skin cleansing agent or poor injection technique.
Localized reactions and generalized myalgias have been reported with injected metacresol, which is an
excipient in NovoLog®. Systemic Reactions - Severe, life-threatening, generalized allergy, including
anaphylaxis, may occur with any insulin product, including NovoLog®. Anaphylactic reactions with
NovoLog® have been reported post-approval. Generalized allergy to insulin may also cause whole body
rash (including pruritus), dyspnea, wheezing, hypotension, tachycardia, or diaphoresis. In controlled
clinical trials, allergic reactions were reported in 3 of 735 patients (0.4%) treated with regular human
insulin and 10 of 1394 patients (0.7%) treated with NovoLog®. In controlled and uncontrolled clinical
trials, 3 of 2341 (0.1%) NovoLog®-treated patients discontinued due to allergic reactions. Antibody
Production: Increases in anti-insulin antibody titers that react with both human insulin and insulin
aspart have been observed in patients treated with NovoLog®. Increases in anti-insulin antibodies are
observed more frequently with NovoLog® than with regular human insulin. Data from a 12-month
controlled trial in patients with type 1 diabetes suggest that the increase in these antibodies is transient,
and the differences in antibody levels between the regular human insulin and insulin aspart treatment
groups observed at 3 and 6 months were no longer evident at 12 months. The clinical significance of
these antibodies is not known. These antibodies do not appear to cause deterioration in glycemic control
or necessitate increases in insulin dose. Mixing of Insulins: Mixing NovoLog® with NPH human
insulin immediately before injection attenuates the peak concentration of NovoLog®, without significantly
affecting the time to peak concentration or total bioavailability of NovoLog®. If NovoLog® is mixed with
NPH human insulin, NovoLog® should be drawn into the syringe first, and the mixture should be injected
immediately after mixing. The efficacy and safety of mixing NovoLog® with insulin preparations
produced by other manufacturers have not been studied. Insulin mixtures should not be administered
intravenously. Subcutaneous continuous insulin infusion by external pump: When used in
an external subcutaneous insulin infusion pump, NovoLog® should not be mixed with any
other insulin or diluent. When using NovoLog® in an external insulin pump, the NovoLog®-specific
information should be followed (e.g., in-use time, frequency of changing infusion sets) because
NovoLog®-specific information may differ from general pump manual instructions. Pump or infusion set
malfunctions or insulin degradation can lead to a rapid onset of hyperglycemia and ketosis because of
the small subcutaneous depot of insulin. This is especially pertinent for rapid-acting insulin analogs that
are more rapidly absorbed through skin and have a shorter duration of action. Prompt identification and
correction of the cause of hyperglycemia or ketosis is necessary. Interim therapy with subcutaneous
injection may be required [see Dosage and Administration, Warnings and Precautions, How Supplied/
Storage and Handling, and Patient Counseling Information). NovoLog® is recommended for use in pump
systems suitable for insulin infusion as listed below. Pumps: MiniMed 500 series and other equivalent
pumps. Reservoirs and infusion sets: NovoLog® is recommended for use in reservoir and infusion
sets that are compatible with insulin and the specific pump. In-vitro studies have shown that pump
malfunction, loss of metacresol, and insulin degradation, may occur when NovolLog® is maintained in a

Q

. ®
novo nordisk

pump system for longer than 48 hours. Reservoirs and infusion sets should be changed at least every 48
hours. NovoLog® should not be exposed to temperatures greater than 37°C (98.6°F). NovoLog® that
will be used in a pump should not be mixed with other insulin or with a diluent [see Dosage
and Administration, Warnings and Precautions and How Supplied/Storage and Handling, Patient
Counseling Information].

ADVERSE REACTIONS: Clinical Trial Experience: Because clinical trials are conducted under
widely varying designs, the adverse reaction rates reported in one clinical trial may not be easily
compared to those rates reported in another clinical trial, and may not reflect the rates actually observed
in clinical practice. Hypoglycemia: Hypoglycemia is the most commonly observed adverse reaction
in patients using insulin, including NovolLog® [see Warnings and Precautions). Insufin_initiation
and glucose contro! intensification: Intensification or rapid improvement in glucose control has been
associated with a transitory, reversible ophthalmologic refraction disorder, worsening of diabetic
retinopathy, and acute painful peripheral neuropathy. However, long-term glycemic control decreases
the risk of diabetic retinopathy and neuropathy. Lipodystrophy: Long-term use of insulin, including
NovoLog®, can cause lipodystrophy at the site of repeated insulin injections or infusion. Lipodystrophy
includes lipohypertrophy (thickening of adipose tissue) and lipoatrophy (thinning of adipose tissue),
and may affect insulin absorption. Rotate insulin injection or infusion sites within the same region
to reduce the risk of lipodystrophy. Weight gain: Weight gain can occur with some insulin therapies,
including NovoLog®, and has been attributed to the anabolic effects of insulin and the decrease in
glucosuria. Peripheral Edema: Insulin may cause sodium retention and edema, particularly if previously
poor metabolic control is improved by intensified insulin therapy. Frequencies of adverse drug reactions:
The frequencies of adverse drug reactions during NovoLog® clinical trials in patients with type 1 diabetes
mellitus and type 2 diabetes mellitus are listed in the tables below.

Table 1: Treatment-Emergent Adverse Events in Patients with Type 1 Diabetes Mellitus

(Adverse events with frequency > 5% and occurring more frequently with NovoLog®
compared to human regular insulin are listed)

NovoLog® + NPH Human Regular Insulin + NPH
N=596 N= 286
Preferred Term N (%) N (%)
Hypoglycemia* 448 75% 205 72%
Headache 70 12% 28 10%
Injury accidental 65 11% 29 10%
Nausea 43 7% 13 5%
Diarrhea 28 5% 9 3%

*Hypoglycemia is defined as an episode of blood glucose concentration <45 mg/dL with or without
symptoms. See Clinical Studies for the incidence of serious hypoglycemia in the individual clinical trials.

Table 2: Treatment-Emergent Adverse Events in Patients with Type 2 Diabetes Mellitus
(except for hypoglycemia, adverse events with frequency > 5% and occurring more
frequently with NovoLog® compared to human regular insulin are listed)

NovoLog® + NPH Human Regular Insulin + NPH

N (%) N (%)
Hypoglycemia® 25 27% 33 36%
Hyporeflexia 10 11% 6 7%
Onychomycosis 9 10% 5 5%
Sensory disturbance 8 9% 6 7%
Urinary tract infection 7 8% 6 7%
Chest pain 5 5% 3 3%
Headache 5 5% 3 3%
Skin disorder 5 5% 2 2%
Abdominal pain 5 5% 1 1%
Sinusitis 5 5% 1 1%

*Hypoglycemia is defined as an episode of blood glucose concentration <45 mg/dL, with or without
symptoms. See Clinical Studies for the incidence of serious hypoglycemia in the individual clinical trials.

Postmarketing Data: The following additional adverse reactions have been identified during
postapproval use of NovoLog®. Because these adverse reactions are reported voluntarily from a
population of uncertain size, it is generally not possible to reliably estimate their frequency. Medication
errors in which other insulins have been accidentally substituted for NovoLog® have been identified
during postapproval use [see Patient Counseling Information).

OVERDOSAGE: Excess insulin administration may cause hypoglycemia and, particularly when given
intravenously, hypokalemia. Mild episodes of hypoglycemia usually can be treated with oral glucose.
Adjustments in drug dosage, meal patterns, or exercise, may be needed. More severe episodes with
coma, seizure, or neurologic impairment may be treated with intramuscular/subcutaneous glucagon or
concentrated intravenous glucose. Sustained carbohydrate intake and observation may be necessary
because hypoglycemia may recur after apparent clinical recovery. Hypokalemia must be corrected
appropriately.

More detailed information is available on request.
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