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BETH T, age 42, is a Caucasian 
female with a 32-year history of
type 1 diabetes and a 15-year histo-
ry of Crohn’s disease. For the last 
12 years, she has been using a con-
tinuous subcutaneous insulin
pump; her most recent hemoglobin
A1c value was 5.7%. 

When she arrives in the emer-
gency department at 9 AM with a
possible GI bleed, her blood glucose
(BG) level is 98 mg/dL. At 9:45 AM,
the attending physician removes her
insulin pump and orders sliding-
scale insulin with insulin lispro, a
rapid-acting analog insulin. He 
also orders point-of-care BG testing
before meals and at bedtime, a
clear liquid diet, and a gastroen-
terology consultation. 

At 10:15 AM, the gastroenterolo-
gist puts Beth on nothing-by-mouth
(NPO) status and schedules a
colonoscopy for the next day. When
she arrives on your med-surg unit
at 1 PM, you review the orders and
feel relieved that her insulin pump
has been removed, because you
don’t know much about these
pumps. You plan to check her BG 
at 6 PM—the next scheduled time. 

But at 4:45, Beth expresses con-
cern about her BG level. She tells
you she has been taught never to re-
move her pump for more than an
hour or two. She says she feels “out
of it” and has been urinating more
frequently since the pump was re-
moved. When you notice her breath
odor is foul and her breathing is
rapid and deep, you check her BG—

and become alarmed when you see
it’s 512 mg/dL. You note she’s expe-
riencing signs and symptoms of dia-
betic ketoacidosis (DKA). You ask
yourself, “How did this happen?”

Continuous subcutaneous insulin
infusion (CSII) pump therapy is an
effective self-management tool for

patients with diabetes. It has been
linked to decreased hemoglobin
A1c levels and improved satisfac-
tion with diabetes self-management.
More than 300,000 Americans cur-
rently use these pumps, so health-
care professionals are seeing more
pumps in patients in hospitals and
other healthcare settings. 

Unfortunately, many hospital-
based clinicians lack knowledge of
these pumps because they haven’t
been educated about them or how
to manage them. This knowledge
deficit puts patients at risk for dia-
betes-related harm, such as DKA
and hyperosmolar hyperglycemic
syndrome (HHS). 

Patients who qualify for insulin
pumps are selected carefully by
their diabetes care providers. To be
eligible, they must demonstrate ad-
herence to a multiple daily injection
regimen and strict BG monitoring.
They receive in-depth training from
diabetes educators and highly
skilled pump trainers on how to
count carbohydrates, operate the
pump, change infusion sets, and
perform troubleshooting. Their ex-
tensive training enables them to
manage their pumps effectively 
and creates the expertise needed 
to navigate potential problems. 

Thanks to this extensive patient
education, some hospital patients
may have more expertise in pump
management than hospital clini-
cians. For hospital patients who are
alert, oriented, and capable, the
safest approach is to allow them to
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self-manage their pumps. Nonethe-
less, certain factors may make inpa-
tient self-management less than ide-
al. The most important factor in
safe pump management is an alert
mental status; yet the physiologic
effects of acute illness can alter the
patient’s cognitive skills and ability
to manage the pump. Clinicians
must carefully assess hospital pa-
tients to determine their ability to
self-manage the pump in the hospi-
tal; otherwise, an alternate insulin
regimen may be warranted. 

This article enhances your
knowledge of how insulin pumps
work, describes assessment parame-
ters, and discusses appropriate al-
ternative insulin regimens. 

Understanding insulin pumps
A CSII pump is a small, program-
mable electronic device that pro-
vides highly individualized insulin
therapy by delivering continuous
and intermittent subcutaneous in-
sulin. Several pump manufacturers
provide a variety of pump styles,
but all CSII pumps have the same
basic settings: basal rate, carbohy-
drate ratios, insulin sensitivity fac-
tor, and target BG. Determined by
the patient’s endocrinologist, set-
tings hinge on how the patient re-
sponds to insulin. Known as insulin
sensitivity, the patient’s response
depends on many factors, including
age, weight, diabetes type, kidney
function, and medications. (See
Continuum of insulin resistance
and sensitivity.) 

Traditional insulin pumps deliver
insulin through a syringe and infu-

sion set that consists of a small re-
fillable syringe (reservoir) and tub-
ing that connects the reservoir to
the infusion set. The infusion set
consists of an adhesive pad and a
cannula that rests in the subcuta-
neous tissue. The infusion set is
disposable and can be used for 
48 to 72 hours. 

Two companies manufacture
tubeless pumps, which use a pod
with an internal pumping mecha-
nism and an insulin reservoir to de-
liver insulin. Completely disposable,
the pod attaches to the skin with
an adhesive pad. Some patients
find the tubeless system easier to
manage because they don’t have to
wear the pumping portion of the
CSII, so the pump is less bulky and
less visible. Also, people with active
lifestyles or physically demanding
jobs may prefer tubeless pumps 
because they don’t have to worry
about exposed tubing being pulled
on and the catheter becoming dis-
lodged. 

The two types of insulin pumps
have advantages and disadvantages.
In the hospital, all insulin pumps
must be removed for radiographic
procedures. With the traditional
pump, the reservoir and tubing de-
tach completely from the infusion
set; the infusion set can remain in
place during radiographic proce-
dures because it doesn’t contain
materials that pose a risk. 

With a tubeless pump, materials
in the pod could pose a risk during
radiographic procedures, so the
pod must be removed. Pods are
completely disposable and can’t be

reused; this can lead to wasted sup-
plies if the patient requires repeat-
ed radiographic tests.   

Insulins used in pumps
Rapid-acting analog insulins are the
most commonly used insulin in
pumps. These insulins (lispro, 
aspart, and glulisine) mimic the
body’s natural endogenous insulin,
with an immediate onset (5 to 15
minutes), 1-to-2 hour peak effect,
and duration of 3 to 4 hours. Al-
though not approved for use in
pumps, regular U-500 insulin (dis-
cussed in detail later in this article)
is being used in pumps by patients
who are highly insulin-resistant.
Regular U-100 insulin, intermediate-
acting insulin, long-acting insulin,
and mixed insulins aren’t recom-
mended with insulin pumps be-
cause of their pharmacokinetic
complexity.  

Insulin pump settings
Basic settings programmed into in-
sulin pumps include the basal rate,
carbohydrate ratio, insulin sensitivi-
ty factor, and target BG.

Basal rate 
Normally, the body produces in-
sulin in response to gluconeogene-
sis, a process called basal insulin
production. The body needs a con-
tinuous insulin source to allow glu-
cose-dependent cells, such as those
in the neurologic system, to func-
tion regardless of nutritional status. 

When the pancreas can no
longer produce enough insulin to
metabolize glucose properly, basal

Continuum of insulin resistance and sensitivity
The continuum below, ranging from very resistant to very sensitive, shows factors that influence a person’s resistance and sensi-
tivity to insulin.

                                                                   Very resistant                              Resistant                                      Normal                                     Sensitive                             Very sensitive

Corticosteroid      Sepsis      Trauma      Morbid obesity        Type 2             Type 1              Low body weight         Renal failure
use diabetes         diabetes
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insulin must be replaced by an ex-
ternal source. Insulin pumps pro-
vide this continuous source through
the basal rate. The pump’s basal
rate constitutes roughly 50% of the
total daily insulin dose. It can vary
throughout the day in some pa-
tients, requiring multiple basal rates
to be programmed into the pump.
The ability to individualize basal
settings throughout the day is one
of the benefits of insulin pump
therapy.  

Carbohydrate ratio
When we eat, the pancreas releases
an insulin bolus in response to the
amount of carbohydrate consumed.
This bolus allows the body to use
food for energy. The carbohydrate
ratio setting on the insulin pump
mimics this physiologic function.
It’s programmed into the pump to
deliver 1 unit of insulin for a given
amount of carbohydrate. A com-
mon insulin-pump carbohydrate ra-
tio setting is 1:15, meaning 1 unit of
insulin is delivered for every 15 g
carbohydrate. If the patient eats a
meal containing 60 g carbohydrate,
the pump delivers a bolus of 4 in-
sulin units. 

The carbohydrate ratio also de-
pends on the patient’s insulin sensi-
tivity; typically, the more sensitive
the patient, the higher the carbohy-
drate ratio. Very insulin-sensitive
patients may have a carbohydrate
ratio of 1:20 or 1:30, resulting in a
lower insulin dose for the same
amount of carbohydrate. 

Typically, just one carbohydrate
ratio is programmed into the
pump, but some patients may have
two or more ratios that change
throughout the day, depending on
individual needs. Using the pump’s
carbohydrate ratio requires patients
to count carbohydrates accurately
and enter the information into the
pump immediately before eating.
The pump then delivers the correct
amount of mealtime insulin based
on the programmed carbohydrate
ratio. (See Carbohydrate ratios

and insulin bolus doses.) 

Target BG level, correction
insulin, and insulin sensitivity
factor
Under normal circumstances, the
body secretes enough insulin to
keep the BG level below 140
mg/dL. But in diabetes, the pan-
creas secretes too little insulin to
bring BG into a normal range. Peo-
ple with diabetes need additional
insulin to return BG to an accept-
able range; this additional insulin is
called correction insulin. 

Administering correction insulin
with a pump requires two types of
information—desired (target) BG
and quantity of insulin needed to
achieve the desired result (insulin
sensitivity factor). Determining tar-
get BG and insulin sensitivity can
be complex and, as with all pump
settings, it must be individualized
for each patient. Not everyone with
diabetes responds to insulin the
same way. Certain comorbidities
and hormonal fluctuations can
cause unpredictable insulin sensitiv-
ity. Thus, 1 unit of insulin may low-
er BG by 10 mg/dL right now, but
the same dose given to the same
patient at another time may cause 
a 20-mg/dL change in BG. (See
Blood glucose targets and pre-
dictability.) This unpredictability in-
creases hypoglycemia risk. With all
patients who have diabetes, a top

priority is to achieve glycemic con-
trol as close to a normal range as
possible while avoiding hypo-
glycemia. Those with an unpre-
dictable insulin response require
broader BG targets to reduce hypo-
glycemia risk.

Insulin sensitivity indicates how
much 1 unit of insulin lowers a
person’s BG (in mg/dL); usually,
this number ranges from 10 to 60
mg/dL. Insulin-resistant patients
have lower sensitivity factors. The
insulin sensitivity setting determines
how much correction insulin the
patient should receive. The result-
ing insulin dose is inversely propor-
tional to the sensitivity factor; a
high sensitivity factor necessitates 
a low insulin dose and vice versa. 

Rule of 1500
The “Rule of 1500” helps determine
the insulin sensitivity factor when
insulin-pump therapy is initiated.
To calculate sensitivity, divide 1500
by the total daily insulin dose the
patient will receive from the multi-
ple daily injection (vial and needle)
regimen; include all basal and bo-
lus doses. For example, a patient
who receives a total daily dose of
50 insulin units has a sensitivity fac-
tor of 30 (1500 ÷ 50 = 30).

To correct a high BG, you must
program the target BG and insulin
sensitivity factor into the pump.
Typically, target BG is a range—for

This chart shows insulin bolus doses based on carbohydrate ratio when the patient’s
carbohydrate intake is 60 g.

              Carbohydrate ratio                              Insulin bolus dose

                                  1:5                                                                12 units

                                 1:10                                                                6 units

                                 1:12                                                                5 units

                                 1:15                                                                4 units

                                 1:20                                                                3 units

                                 1:30                                                                2 units

                                 1:50                                                              1.2 units

Carbohydrate ratios and insulin bolus doses 
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instance, 100 to 140 mg/dL. Pumps
made by different manufacturers
may differ in how they use the tar-
get range. For example, one pump
may aim for the target’s midpoint;
another, for the target’s endpoint.
As a result, slightly different insulin
doses may have the same target
range and sensitivity. 

Like other settings, target BG is
highly individualized. For adults,
the starting point for target BG is
based on recommended goals set
by the American Diabetes Associa-
tion, along with goals the patient
had while on a multiple daily injec-
tion regimen. Targets are adjusted
according to patient response. Well-
controlled patients with a more pre-
dictable response may have a target
range that’s lower and narrower
than that of patients with advanced
disease, whose insulin response
may be less predictable. 

To calculate BG, subtract the pa-
tient’s actual BG from target BG;

then divide the remainder by the
sensitivity factor. The yield is the
correction dose in insulin units. The
equation for a correction bolus is
actual BG minus target BG divided
by insulin sensitivity. (See Correc-
tional insulin boluses: Target end-
point and target midpoint.)

Patient selection for insulin
pumps
The most important factor to con-
sider with an insulin pump is the
human factor. Even the most so-
phisticated insulin pumps require
patient interaction and decision-
making. Candidates for insulin
pumps must be selected carefully;
potential candidates are patients
with type 1 or type 2 diabetes 
who are on multiple daily insulin
injections. 

The ideal insulin pump user is a
patient who successfully and con-
sistently follows a multiple daily in-
jection routine, checks his or her

BG levels as appropriate, injects in-
sulin as prescribed, and seeks to
enhance positive self-management
behaviors. 

Insulin pumps may be inappro-
priate for patients with undesirable
self-management behaviors—skip-
ping BG checks, poor eating habits,
and incorrectly estimating carbohy-
drate intake. Such behaviors are
likely to persist and can lead to
poor glycemic control, regardless of
how sophisticated the insulin pump
is. Patients must understand that
managing an insulin pump may be
more complicated than injecting in-
sulin several times daily and isn’t a
cure for poor BG management.

Patient knowledge and
education
Patients using insulin pumps have
varying levels of knowledge of CSII
therapy. All patients using pumps
should be taught how to make mi-
nor adjustments to their pump set-
tings when ill or taking medications
that affect BG. Yet not all of them
receive this level of education. 
Patients with advanced education
know how to override pump set-
tings; such high-level skills are
taught only to patients who have
mastered basic skills and are ready
for advanced techniques. Determin-
ing if your patient has advanced

This chart shows blood glucose (BG) targets based on predictability of the patient’s
insulin response. Both targets shown have a 30- to 40-mg/dL range, but one avoids
BG levels below 100 mg/dL to reduce hypoglycemia risk.

                    Predictability                                      Target BG range

                    More predictable                                        90 mg-120 mg/dL

                     Less predictable                                       110 mg-150 mg/dL

Blood glucose targets and predictability

This chart gives examples of how target blood glucose (BG) and insulin sensitivity work together to correct the patient’s BG level
using two different methods—target endpoint and target midpoint.

                                                                                                                                                            Insulin                      Correctional bolus 
                                                            Actual BG                         Target BG                       sensitivity                     (in insulin units)

Pump using target endpoint         170 mg/dL                100 mg/dL−140 mg/dL                       30                                             1 unit

Equation: (Actual BG – target BG)  or  (170 – 140 = 30)  = 1 unit    
Sensitivity                                30

Pump using target midpoint         170 mg/dL                100 mg/dL−140 mg/dL                      30                                          1.7 units
                                                                                                      (midpoint =120 mg/dL)

Equation: (Actual BG – target BG)  or (170 – 120 = 50)  = 1.7 units 
Sensitivity                               30                                

Correctional insulin boluses: Target endpoint and target midpoint
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education helps the hospital team
optimize glycemic control. 

Advanced pump management
may include: 
• increasing the basal rate when

corticosteroids are administered
or the patient has an infection

• temporarily decreasing the basal
rate during hypoglycemia
episodes. Some prescribers may
instruct hospital patients to de-
crease the basal rate during pro-
longed NPO periods to avoid 
hypoglycemia. However, this
isn’t considered a best practice.

Assessing the patient’s self-
management ability 
Patients admitted with insulin
pumps must be assessed carefully
on admission. Ideally, they should
be able to self-manage their insulin
pumps in the hospital. But self-
management isn’t appropriate for
every patient. 

Generally, patients can continue
to use the pump throughout their
stay if:
• they remain awake, alert, and

oriented
• their BG level stays below 200

mg/dL
• they don’t experience hypo-

glycemia
• they are able to manipulate the

pump physically to deliver bolus
doses.
To assess the patient’s ability to

self-manage the pump, ask the fol-
lowing questions:
• How often do you check your

BG?
• What types of boluses are pro-

grammed into the pump?
• What basal rates are pro-

grammed? 
• What carbohydrate ratio is pro-

grammed?
• What is your target BG?
• What is your insulin sensitivity?

Also find out if the patient per-
forms all pump-management tasks
independently. If not, begin an al-
ternate insulin regimen, as ordered,
and remove the insulin pump. 

In addition, consider an alternate
insulin regimen for a neurologically
impaired patient or one with weak-
ness or pain that affects manual
dexterity. Mental health issues also
may pose a barrier to pump use.
Patients admitted for suicide watch,
psychiatric evaluation, or drug or
alcohol overdose could cause self-
harm if they’re allowed to self-
manage their insulin pump. For 
instance, an excessive bolus may
cause hypoglycemia; an insufficient
bolus may cause hyperglycemia or
DKA. These patients should be
placed on an alternate insulin regi-
men instead.  

Finally, patients admitted for
DKA or HHS shouldn’t continue on
the pump; as ordered, start insulin
therapy according to your facility’s
DKA and HHS protocols.

Pump supplies and insulin 
If the patient will continue to use
the pump while in the hospital, 
ask if she or he brought pump sup-
plies, such as infusion sets and in-
sulin. Because several different CSII
devices are available, most hospitals
don’t stock infusion sets; the patient
needs at least one infusion set for
every 3 days of the anticipated hos-
pital stay, plus one additional set
for unplanned or accidental re-
moval.  

The patient also needs an ade-
quate insulin supply. Many hospital
pharmacies can’t supply patients
with insulin for their pumps be-
cause they may have only one
brand of rapid-acting analog insulin
on formulary. If the patient doesn’t
have a supply of infusion sets or
insulin, consider using alternate in-
sulin therapy. 

Some hospital policies support
the practice of patients supplying
their own insulin for pump therapy.
Be sure to familiarize yourself with
your facility’s policies on pump
supplies and pump management.  

Learning about the patient’s
pump settings 

The patient can review pump set-
tings with you; you may want to
write down the settings as the pa-
tient relays them to you. However,
always review hospital policy re-
garding insulin pumps (if one ex-
ists) and document pump settings
according to policy. 

Know that not all patients can
find all the settings in their pumps;
some have received only basic
training. But this doesn’t exclude
them from using the pump in the
hospital. Always look at the big pic-
ture—the nature of the illness,
medication regimen, and BG trends.
For example, a patient admitted for
a routine surgical procedure who
maintains a stable BG level for the
first 24 hours after surgery can
probably stay on an insulin pump.
On the other hand, someone admit-
ted with an infection or inflamma-
tory disease that requires corticos-
teroids could experience unstable
BG levels; a patient with only basic
pump skills may lack the knowl-
edge required to adjust pump set-
tings accordingly. In this case, con-
sider an alternate insulin regimen. 

Avoiding care gaps
All hospital patients using insulin
pumps must have their BG evaluat-
ed when you accept them into your
care, whether they will continue
pump therapy or switch to an alter-
nate insulin regimen. A gap in care
can occur if the patient is trans-
ferred from one unit to another
around the time of a scheduled BG
check. Suppose, for example, a pa-
tient has orders for a BG check at
bedtime and is transferred just be-
fore that time. The receiving nurse
might assume that someone on the
transferring unit did the BG
check—but don’t assume this hap-
pened. Instead, determine when
the patient’s BG was last assessed
and then recheck BG, if necessary. 

Monitoring CSII therapy 
The medical team should review
BG results and insulin use at least
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every 24 hours to determine if
pump therapy is providing ade-
quate glycemic control. Some hos-
pitals require patients to sign
waivers if they wish to continue
managing their diabetes via insulin
pump. 

Documenting insulin pump
therapy  
If the patient will continue insulin
pump therapy in the hospital, doc-
ument: 
• presence of the pump
• CSII pump manufacturer and

model
• insulin type
• insertion site
• settings the patient can access.

In some hospitals, the electronic
health record (EHR) has specific ar-
eas for documenting CSII informa-
tion (including manufacturer and
model, insulin type, multiple basal
rates, carbohydrate settings, sensi-
tivity, and target BG). Blood glu-
cose monitoring must be performed
on hospital equipment and docu-
mented in the EHR. At least once
or twice per shift, assess and docu-
ment insulin boluses and the in-
tegrity of the infusion set and sur-
rounding skin. If the EHR lacks a
specific place to document this in-
formation, record it in a narrative
note. 

When the patient needs
alternate insulin therapy   
Ideally, hospital patients should be
allowed to continue to self-manage
their insulin pumps. But if the hos-
pital team determines that removing
the pump is the safest approach, an
appropriate and adequate alternate
insulin source must be established.

Rapid-acting insulin, with a 3- to
4-hour duration, has a narrow win-
dow during which the patient has
active insulin on board once the
pump is removed. As time passes,
active insulin is used quickly, 
leaving the patient vulnerable to
markedly high BG levels. Very ill 

or dehydrated patients may develop
DKA within 2 hours of pump re-
moval. Frail or elderly patients with
type 2 diabetes are at risk for de-
veloping HHS. 

Determining the ideal alternate
insulin source
The ideal alternate insulin source
for critical-care patients is a contin-
uous I.V. infusion that replaces the
patient’s total daily insulin needs.
To determine the infusion rate, di-
vide the total daily insulin dose de-
livered by the pump by 24; this
yields the hourly insulin infusion
rate. Typically, these patients either
are on NPO status or are receiving
a continuous nutrition source that
doesn’t cause postprandial BG fluc-
tuations. With transition to a regular
diet, reevaluate the alternate insulin
source. 

For patients who aren’t critically
ill but can’t self-manage their in-
sulin pumps, the ideal choice is
multiple daily subcutaneous injec-
tions. At minimum, such a regimen
must consist of long-acting insulin
and correction insulin doses. For
optimal alternate insulin coverage,
choose a basal-prandial insulin regi-
men, which consists of long-acting
insulin, correction insulin boluses,
and mealtime insulin boluses. 

Know that sliding-scale insulin as
a stand-alone therapy isn’t an effec-
tive alternate insulin therapy for pa-
tients who’ve been using insulin
pumps. It doesn’t provide continu-
ous coverage and puts the patient
at risk for DKA or HHS. If your pa-
tient’s pump has been removed and
the only orders are for sliding-scale
insulin, call the physician and ob-
tain an order at least for long-acting
insulin.

Subcutaneous alternate insulin
regimen
When initiating a subcutaneous al-
ternate insulin regimen, leave the
patient’s insulin pump in place to
infuse basal insulin until you ad-

minister the first long-acting insulin
dose. Long-acting insulins, such as
glargine and determir, have a 2-
hour onset. To avoid a gap in in-
sulin coverage, follow these steps: 
• Administer a long-acting insulin,

such as glargine, NPH, or deter-
mir.

• Wait 2 hours.
• Remove the pump.

This reduces the risk of a BG
spike from a gap in insulin cover-
age. Similarly, when discontinuing
alternate subcutaneous insulin, re-
sume pump therapy just before the
expected duration of long-acting in-
sulin expires, if possible. For exam-
ple, advise a patient who has been
receiving glargine insulin to resume
pump therapy 20 to 22 hours after
the last glargine dose. 

Special considerations for U-500
insulin  
Regular U-500 insulin, commonly
called U-500, is ultra-concentrated
(500 units/mL)—five times more
concentrated than regular U-100 in-
sulin. U-500 can be given in multi-
ple daily injections. While not FDA-
approved for use as CSII therapy,
it’s being used off-label in insulin
pumps. Patients taking it in a multi-
ple daily injection regimen at home
can use a special syringe with
markings specific to the insulin
concentration. However, many pa-
tients use regular U-100 insulin sy-
ringes, and insulin pumps can’t be
calibrated to U-500 insulin. This ne-
cessitates increased patient aware-
ness and safety checks. 

Ideally, an endocrinologist
should be consulted if the patient’s
receiving U-500 insulin. However,
some hospitals may lack an en-
docrinology consultation service. If
your hospital has a policy on U-500
administration, always refer to it.
Otherwise, consult a pharmacist
when a patient is admitted with 
U-500 insulin, whether given via a
pump or multiple daily injections. 

In hospitals, U-500 syringes usu-
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ally aren’t available. To reduce the
risk of medication errors, your hos-
pital may send syringes prefilled
with U-500. Prefilled syringes
should be labeled with the dose in
volume and units. The order should
be recorded in the medical record
the same way, and all U-500 doses
should be independently double-
verified.   

Like regular U-100 insulin, U-500
insulin has a short onset—usually
30 to 45 minutes. Due to its ultra-
concentration and extended subcu-
taneous-tissue absorption time, it
has a longer duration. This pharma-
cologic profile gives it a biphasic
effect, allowing it to act as both
prandial and basal insulin. When
administering U-500 by multiple
daily injections, give it one to three
times daily with meals. Most pa-
tients start with one daily dose,
with subsequent doses added as
the dosage is titrated upward.

As discussed earlier, insulin
pumps can’t be programmed to re-
flect U-500 insulin; instead, all set-
tings are reflected in U-100 doses.
This means all doses indicated in
the settings deliver five times as
much insulin as the setting indi-
cates. Say, for example, the basal
rate programmed into your patient’s
pump is 1.5 units/hour, but the pa-
tient uses U-500 insulin. To calcu-
late the U-500 basal rate, multiply 
5 units/mL by 1.5 units/hour (5 x
1.5); the result is a basal rate of 
7.5 units/hour. 

Be aware that because bolus set-
tings are ratios, you’ll need to di-
vide by five to obtain the U-500
dose. If the carbohydrate setting is
1 unit for every 15 g carbohydrate,
the patient’s actually getting 1 unit
for every 3 g carbo hydrate.    

Back to Beth: What should have
happened 
As you’ll recall, Beth in our open-
ing scenario was admitted for a
possible GI bleed. Most likely, she
was dehydrated and producing
stress hormones, which increased

her BG level. The attending physi-
cian ordered removal of her insulin
pump but didn’t order an alternate
insulin regimen that provided con-
tinuous insulin coverage. Instead,
after the pump was removed, Beth
received sliding-scale insulin with
rapid-acting insulin given at meals
and bedtime—with no long-acting
insulin for basal coverage. The
switch to an intermittent insulin
regimen left her without adequate
insulin coverage because it didn’t
prevent BG fluctuations. Lacking a
continuous insulin source, she
lapsed into DKA. 

Instead of removing Beth’s in-
sulin pump, the hospital team
should have considered whether to
allow her to continue insulin pump
therapy in the hospital. If they had,
they would have realized she was a
good candidate to stay on her in-
sulin pump, as long as her BG was
monitored closely for the first 24
hours to ensure pump settings were
providing adequate insulin cover-
age. (Patients without oral intake
should be monitored at least every
4 to 6 hours.) Because Beth wasn’t
critically ill, a basal bolus insulin
regimen would have been the best
option as an alternate regimen after
her pump was removed. While she
remained on NPO status, she would
need only basal insulin and correc-
tion coverage; she wouldn’t need
mealtime boluses because she 
wasn’t consuming carbohydrates. 

Be a patient advocate
Remember—all patients who’ve
been using insulin pumps need
continuous insulin coverage,
whether they receive it from a
pump or an alternate source. With-
out a continuous insulin source,
they’re at risk for hyperglycemia
and consequential illness. By in-
creasing your knowledge of CSII
therapy, you can help provide safe
passage for hospital patients using
insulin pumps to self-manage their
BG—and serve as an advocate for
these patients. �

At the time this article was written, Julie S. Lampe
was a diabetes clinical nurse specialist at the Orlando
Regional Medical Center, Orlando Health, in Orlando,
Florida.
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Please mark the correct answer
online.

1.    Which patient is likely to be the most
sensitive to insulin? 

a.  A 65-year-old man with sepsis
b. A 26-year-old woman with multiple in-
juries from an auto accident

c. A man with chronic renal failure
d. A woman on corticosteroids for asthma

2.    What is an advantage of a traditional
(with tube) continuous subcutaneous insulin
infusion (CSII) pump?

a.  The infusion set can remain in place
during radiographic procedures.

b. Patients don’t have to wear the pumping
portion of the device.

c. Exposed tubing is secure and unlikely to
become dislodged.

d. The pump can be discarded after use,
saving the patient time.

3.    Which type of insulin is least likely to be
used in a CSII pump?    

a.  Lispro 
b. Aspart 
c. Glulisine
d. Regular

4.    Typically, the basal rate of a CSII pump
constitutes what percentage of the total daily
insulin dose?               

a.  20%
b. 30%
c. 40%
d. 50%

5.    A patient’s CSII pump has a carbohydrate
ratio setting of 1:10. If the patient eats 40 g
carbohydrate, the insulin bolus would be:      

a. 2 units.
b. 4 units.
c. 8 units.
d. 12 units.

6.    Which statement about insulin sensitivity
and correctional insulin administration is
correct?         

a.  One unit of insulin typically lowers a per-
son’s blood glucose (BG) by 2 to 15 mg/dL.

b. One unit of insulin typically lowers a per-
son’s blood glucose (BG) by 5 to 25 mg/dL.

c. The correctional insulin dose is directly
proportional to the sensitivity factor.

d. The correctional insulin dose is inversely
proportional to the sensitivity factor.  

7.    The insulin sensitivity factor for a patient
receiving 100 units of insulin per day is:

a.  15.
b. 30.
c. 1,000.
d. 1,400.

8.    Using the target endpoint formula, the
correctional bolus for a patient with an actual
BG of 190 mg/dL, a target BG of 100 to 140
mg/dL, and an insulin sensitivity factor of 20
would be:       

a. 1 unit.
b. 2.5 units.
c. 3 units.
d. 4.5 units.

9.    A good candidate for CSII therapy is a
patient who:     

a.  consistently follows the self-management
routine.

b. skips meals when on long vacations.
c. decreases the number of glucose checks
at work.

d. incorrectly estimates carbohydrate intake.

10.  Which assessment finding indicates the
patient should not self-manage his insulin
pump during hospitalization?      

a.  He is alert and oriented.
b. He doesn’t experience hypoglycemia.
c. His BG level averages 300 mg/dL.
d. His BG level is below 200 mg/dL.

11.  Which statement about supplies for a CSII
pump during hospitalization is accurate?

a.  The patient will need at least one infusion
set for every 4 days of the anticipated
hospital stay.

b. The patient will need at least one infusion
set for every 5 days of the anticipated
hospital stay.

c. Many hospital pharmacies can’t supply
patients with insulin for their pumps.

d. Most hospital pharmacies can supply
patients with insulin for their pumps.

12.  For a patient with an insulin pump, how
often should the nurse document insulin
boluses and the integrity of the infusion set
and surrounding skin? 

a. At least four times per shift
b. At least once or twice per shift
c. Every day
d. Every other day

13.  For a hospital patient who can’t self-
manage her insulin pump but isn’t critically
ill, which statement about an alternative
insulin source is correct?

a. Short-acting and correctional boluses
provide the best option.

b. Stand-alone sliding-scale insulin is an
excellent substitute.

c. The ideal choice is a continuous I.V.
insulin solution.

d. The ideal choice is a regimen of multiple
daily subcutaneous insulin injections.

14.  To avoid a gap in insulin coverage when
starting a subcutaneous alternate insulin
regimen for a patient whose CSII pump will
be removed, clinicians should:

a. administer a long-acting insulin and stop
the pump 2 hours later.

b. administer a long-acting insulin and stop
the pump 4 hours later.

c. administer a short-acting insulin and stop
the pump 2 hours later.

d. administer a short-acting insulin and stop
the pump 4 hours later.

15. Which statement about regular U-500
insulin is correct?

a. Insulin pumps can be calibrated to U-500
insulin.

b. It is five times more concentrated than
regular U-100 insulin.

c. The Food and Drug Administration has
approved its use in insulin pumps.

d. Its onset of action is 60 to 90 minutes. 
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