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Objectives

* Review the current practice at UConn Health
with sliding scale insulin.

* |llustrate the need for changes within our
glycemic control practice based on a recent
audit and current published literature.

« Summarize the upcoming changes within the
Insulin order set including pre-checked
hypoglycemia orders
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Current Practice at UConn Health
[Sliding Scale Insulin]

In accordance with best practice, Please arder Lispro Insulin as the
preferred meal time Insulin

IMSULIM LISFRO

IMSULIM REGULAR HIUMAR

I | I R

FINGERSTICK ACHS
FINGERSTICK Q4HRS
FINGERSTICK QEHRS
FINGERSTICK Select Daily Frequency | 4333
Hospital Stanciard Times of Adminishation: (scrolf o view entive fisy " =IUen®y Standad T0A e
QDAY 0800
QDAYAC falaluv}
“Haw often? ®q = Bvery DAILY @ For a0 DAYS =
Other freguency: Cy o
*Qrder Effective Date: ; at current time @& Standard Scale " Non-standard Scale
in Ah
INSULIN SLIDING SCALE
® on = Janizoie = t [
d 150 - 200 aive o UNITS
* Priority ROUTINE =] Route 5C 20 - 250 aive 2 UNITS
251 - 300 give 4 UNITS
301 - 340 give [ UNITS
351 - 400 give g UNITS
Additional Directions
A
FOR DOSE PER SLIDING BCALE SEE
ORDER COMMENTS IN ORDER DETAIL Naotify MD If.
e [FoR GLUCOSE <70 OR =350
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Current Practice at UConn Health
[Sliding Scale Insulin]

« Sliding Scale Insulin (SSI) which uses increases in insulin doses
with pre-defined blood glucose ranges. Sliding scale insulin
regimens approximate daily insulin requirements.

« SSI can cause fluctuations in blood glucose levels throughout the
day.

- SSlinsulin doses are based on the blood sugar before a meal, so
they correct for the previous dose of insulin, rather than prepare for
the meal.

« Unstable insulin levels are hazardous to patients, potentially making
them hypoglycemic, especially in the morning after taking their
nighttime dose for the prior day. Currently, there is no
standardization for hypoglycemia treatment and sliding scale may
not have a dosage reduction for nighttime dosing.
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Primary Goals to Change Practice

Basal/bolus regimen mimics normal insulin profile
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insulin bolus
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To achieve a level of glycemic
control in a hospital setting that
closely mimics that of
nondiabetic patients in an effort
to prevent long- and short-term
complications and mortality
associated with diabetes.

Avoid wide fluctuations in blood
glucose levels

Have orders readily available for
nursing staff to treat
hypoglycemia

Becker T, Moldoveanu A, Cukierman T, et al. Clinical outcomes associated with the use of subcutaneous insulin-by-glucose sliding
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Primary Goals to Change Practice

SLIDING SCALE ONLY

Glucose-Unit Base Meter-RALS™

SSI regimens respond to

,.,__..T’ ...................................... hyperglycemia after it has
1 W oK . happened, rather than

i <<"’A """"""""""""""""" preventing it, and the sliding
‘ (

3 - & --@-JC ----------------- o, G 2 scale depends on the
I TR Gt - inaccurate assumption that
‘ é% A ’-‘f“‘"" /‘??_) ,—’{i’ “ s S insulin sensitivity is uniform
B 4 -7 O\ -y among all patients.

RALS = Remote Automated Laboratory System.

Source: Lab Med ® 2011 American Society for Clinical Pathology

Figure 1.

Example of a patient on a sliding-scale-only insulin regimen for the first few days of hospitalization with high mean glucose with large glycemic variability.
When switched to a basal/bolus insulin regimen, mean glucose gradually decreased, and glycemic variability was significantly less

http://www.medscape.com/viewarticle/744866 1
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Insulin Comparison Chart

Insulin Type Generic and Brand Names Duration
Rapid-Acting Insulin aspart (Novolog) <15 minutes 30 to 90 minutes | 3to 5 hours
Insulin glulisine (Apidra)
Insulin lispro (Humalog)
Short-Acting Insulin regular (Humulin R, 30 to 60 minutes | 2 to 4 hours 4 to 8 hours

Novolin R)

Intermediate-Acting | Insulin NPH human (Humulin | 1to 2 hours 4 to 10 hours 10 to 18 hours
N, Novolin N)
Long-Acting Insulin glargine (Lantus) 1to 2 hours No clear peak 20 to 26 hours

Insulin detemir (Levemir)

Combination

Insulin 70% NPH + 30%
Regular (NovoLIN or HumuLIN
70/30)

30 to 60 minutes

2 to 10 hours

10 to 18 hours

Combination Insulin 70% aspart protamine | <15 minutes 1to 2 hours 10 to 18 hours
+ 30% aspart (Novolog Mix
70/30)

Combination Insulin lispro protamine + <15 minutes 1to 2 hours 10 to 18 hours

lispro (Humalog Mix 75/25 or
50/50)
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AACE Position Statement:
Hospital Glycemic Goals

Intensive Care Units: 110 mg/dL

Non-Critical Care Units:
* Pre-Prandial 110mg/dL
* Max. Glucose 180mg/dL

https://www.aace.com/files/inpatientglycemiccontrolconsensusstatement.pdf
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Glycemic Control Audit

[December 2015]

« Goal was to evaluate our rates of hypoglycemia and hyperglycemia
pre-implementation of the new basal/bolus order set.

« Excluded Patients on TPN, DKA admission diagnosis, expired
during hospital stay, OB/L&D, and regular insulin for hyperkalemia.

» Total of 114 patients evaluated and included only BG readings from
December 2015.

* Hypoglycemia defined as BG <70mg/dL. Severe hypoglycemia
(<40mg/dL) during critical illness should be avoided because it has
been associated with increased mortality. 6.1% (7) experienced at
least one hypoglycemic event.

. Hyperglycemla defined as BG >180 mg/dL. Uncontrolled
hyperglycemia is associated with increased morbidity, mortality,
longer hospitalization and rehospitalization. 91.2% (104)
experienced at least one hyperglycemic event.
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Glycemic Control Audit

[December 2015]

Demographics (All Patients)

BG 40-69 pG < 40

\1%/ 0%

BG 70-180
56%

BG >350
1%

All Patients (n=2426 BG Readings)

* Another hospital with a glycemic control project (California Hospital
Engagement Network) and their rates within goal were 26.1-32.4%
(ours were 43%): http://www.hqginstitute.org/sites/main/files/file-
attachments/p2 cshp hypoglycemia presentation 0.pdf

* Inthe largest review of hospital glucose data of more than 12
million blood sugars at 126 U.S. hospitals, 46% of all blood sugars in
the ICU setting and 31.7% of all blood sugars in non-ICU patients

were in the hyperglycemic range (defined as a glucose >180 mg/dL).

In our audit, <10% were ICU patients.

Total Number of Patients 114
Age Mean 66.5
Age Median 68
Age Range 25-93
Male 50% (57)
Female 50% (57)
LOS Mean 5 days
LOS Median 4 days
LOS Range 1 to 30 days
Type | Diabetic 7.9% (9)

Type Il Diabetic

80.7% (92)

No History of Diabetes

10.5% (12)

Pre-Diabetic

0.9% (1)

Recent AIC

50.9% (58)

Recent AIC and ULN

70.7% (38)

Basal-Bolus Patients

11.4% (13)

Sliding Scale Patients

88.6% (101)

Number of BG Readings (PCD) 2426
BG 40-69 0.74% (18)
BG <40 0.04% (1)
BG 70-180 55.81% (1354)
BG 181-350 41.8% (1014)

BG >350

1.61% (39)



http://www.hqinstitute.org/sites/main/files/file-attachments/p2_cshp_hypoglycemia_presentation_0.pdf
http://www.hqinstitute.org/sites/main/files/file-attachments/p2_cshp_hypoglycemia_presentation_0.pdf
http://www.hqinstitute.org/sites/main/files/file-attachments/p2_cshp_hypoglycemia_presentation_0.pdf
http://www.hqinstitute.org/sites/main/files/file-attachments/p2_cshp_hypoglycemia_presentation_0.pdf

Glycemic Control Audit

[Basal/Bolus vs SSI|

Difficult to determine a true comparison between the group.
Basal/Bolus group may have had more insulin control issues (87.5%
[7/8] of that group if had an AIC was ULN) and small n (13).

BG 40-69 BG 40-69
0% BG <40 BG >350 1% BG < 40

0% 1% I 0%

BG >350
3%

BG 70-180
60%

Basal Bolus Patients Sliding Scale Patients
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Glycemic Control Audit
[Sliding Scale Patients with Recent AlIC]

BG 40-69

BG<40

BG >350 ‘
2% \/ 0%
BG 40-69 8G < 40
BG >350 1% o
50 \ 0%
B BG 70-180
52%

Patients with ULN AIC [n=798 BG, 34 patients]

BG 70-180
57%
BG 40-69
BG <40

0%
T~ o%

BG >350
1%

BG

All Patients with Recent AIC

[n=1220 BG, 50 patients] BG 70-180

67%

* 86% of all patients with a recent AIC were Type Il Diabetics.
* As anticipated, patients with ULN AIC are more prone to

hyperglycemic events. Patients with WNL AIC (n= 422 BG,16 patientS)
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Order Set Changes [Insulin]

* Links at the bottom of the order set (purple boxes) that
will lead to related information (e.g journal article)

« Basal Insulin Orders
« Prandial (sometimes called Bolus) Insulin Orders

» Correction Dosing Insulin (although technically a
sliding scale we will refer to correction dosing)

* Misc Insulin Orders (e.g. Humalog Mix, U-500)
« Consult Area and Labs

« Hypoglycemia Protocol Medications

— This will be pre-checked and duplicate orders may need to
be discontinued.
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Order Set Changes [Insulin]

American .
A E;as%ecﬁleastlon.c II n Ical

Home | Current Issue | Archive | Contact Us | Subscribe | Help | Alerts | Podcasts |E |6 |O

Institution: University of Connecficut / Health Center

User Name

Password

=
Inpatient Management of Hyperglycemia and
Diabetes
Vasudev Magaji, MD, MS and Jann M. Johnston, MD
IN BRIEF
v

Control of hyperglycemia in hospitalized patients is important for optimal clinical
outcomes, but can be very challenging. This article provides practical recommendations
for insulin therapy for common situations that arise during hospitalization

Uncontrelled hyperglycemia in hospitalized patients with er without a previous diagnosis
of diabetes is associated with adverse outcomes and longer lengths of stay. In addition

« Previous | Next Article »
Table of Contents

This Article

doi: 10.2337/diaclin 28.1.3
Clinical Diabetes January 2011
wol 28 no. 139

Abstract Free
» Full Text
Full Text (PDF)

[=] services

Email this article to a colleague
Alert me when this article is cited
Alert me if a comection is posted
Aricle Usage Statistics

Similar articles in this journal
Download to citation manager

Current Issue

January 2018, 34 (1)

From the Cover

Alert me to new issues of Clinical
Diabetes

The reference article for this order set will be a link within
the CPOE order set. Read the article linked below:
http://clinical.diabetesjournals.org/content/29/1/3.full

UCONN

HEALTH



http://clinical.diabetesjournals.org/content/29/1/3.full
http://clinical.diabetesjournals.org/content/29/1/3.full

Order Set Changes
[Basal Insulin]

CISCONTIMUE ALL PREVIOUS INSULIN ORDERS
*Scroll to bottom for custorm dosing, U-500 and mixinsulin®

hMedications:
BASAL INSULIN ORDERS: o | Reminder: Insulin analogs are
Fatient may require reduction in basal insulin from home dose while i
hospitalized preferred for basal, mealtime,
Estimated Insulin Total daily dose (TOD 0.3 - 0.6 unitsikg body and correction doses instead
weight, 80% of TOD to he provided as basal insulin (Lantus), and 50% as . .
bolus insulin (Lispro or Regulan. Please take into account patient's of human insulins (regUIar and
insulin sensitivity and creatinine clearance. Please see link at hottorm of .
order setto Diabetes/Hyperglycemia Mot NPH) Insulln analogs have d
more predictable absorption

*r*Levemir is nan-farmulary and will be interchanged to Lantus at 1:1 and action prof”e in addition
conversion™ . .
*+*Thig conversion is during hospitalization anlk* to less pha rmacokinetic

IMSLILIN GLARGINE HUMAR SC QDAY CC When pt is MPO, consult LIF . . . .

INSULIMN GLARGINE, HUNMAN SC HS When ptis NPO, consult LIP fo* fluctuation in patients with

OR renal insufficiency.

MSLILIMN MPH HUMAMN SC QDAY CC When ptis MPO, consult LIP for®
IMSLILIMN MPH HUMAMN SC HS When ptis MPO, consult LIP for dos®

00 OO
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Order Set Changes
[Bolus Insulin]

FRAMDIAL IMNSLILIN ORDERS:
ORDER ALL 3 TO COVER MEALS
*rovalog is non-farmulary and will be interchanged to Lispro (Humalog) at
1:1 conversion™
***This conversion is during hospitalization anly™™
(MELILIM LISPRO SC QD07 30IM Admin 0-15 min hefore or after m*
[MSLILIN LISPRO SC Q011301 Admin 0-15 min hefore or after m*
(MELILIM LISPRO SC QD1E30IM Admin 0-15 min hefore or after m*

IMNSULIN REGULAR HURMAMN SC QDOF30IN Admin 0-15 min before or *

IMNSULIN REGULAR HURMAMN SC Q01 130IM Admin 0-15 rmin before or *
IMNSULIN REGULAR HURMAMN SC QD1 B30IM Admin 0-15 min before or *

000 OO0

* Ability to customize a dose for each meal within the order set

* Reminder: Insulin analogs are preferred for basal, mealtime, and correction doses
instead of human insulins (regular and NPH). Insulin analogs have a more
predictable absorption and action profile in addition to less pharmacokinetic
fluctuation in patients with renal insufficiency.
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Order Set Changes
[Bolus Insulin]

[IMsULIN LSPRO | [ 4333
Frequensy Standard TOA 2]
*Dose: y UNT
] *Units QDAY 0300
QDAYAC 0800
QDAYCE 0800
“Route sC = aam 0800
I} BI 0300 2100
TIe 0300 1400 2100
*Priofity ROUTINE =] PRMN Reasan: e @ R YD HT)
1] 2100
HS 2200
BIDAC 0800 1600 |
c BIDCE 0800 1700
*How often? O B
®q QDO730IN BvEY DalLy & For 30 DAYS =l
AL & HS Insulins should be ordered using ACINS & ACHSINS for patient safety L I doses
*Order Effective Start: C at currenttime
C inad
@® an: " 4n/2me = at 1213
Mote: Med Administration Times will be AUTOMATICALLY calculated hased on Order Effective Date/Time and Standard Times of Administration visible in the scroll bax. Ifyou reguire a specific START DATE and TIME please indicate in the "First Dose Start At" box,
First Dose to Start At
" " ADMIN 0-15 MIN BEFORE OR AFTER
Additional Directions MEALS. HOLD IF PATIENT IS NPO, Al
UNABLE TO EAT OR IF BG<7OMG/DL [
=
oK Delste Help
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Order Set Changes
|Correction Dose Insulin]

Carrection Dose Insulin . . .
[ ]
Low Dose: recommended for ESRD, severe CHF, elderly thin patients ar PFOVIderS Can StIII CUStomlze the

e Lgi“;gfeﬂgli;i?n”gg:;;f'”5“"” daily doses for correction using the custom
[]  INSULIN LISPRO SC ACINS Low Dose Sliding Scale dose.

[]  INSULINLISPRO SC HS Low Dose Sliding Scale .
. * Doses for bedtime can be reduced to
MOHM .
[]  INSULIN REGULAR HUMAN S© ACIMS Low Dose Sliding Scale prevent hypoglycemla.
[]  INSULIN REGULAR HUMAN SC HE Low Dose Sliding Scale — 1

. Blood nded f = MODERATE DOSE — OTHER

Insulin Moderate Dose Sliding Scale Glucose e‘i;::?:rr:matie;;:ﬁ%ﬁ::;ﬂo
[]  INSULIN LISPRO SC ACINS Moderate Dose Sliding Scale e/ L LULL LLIL L, PR — e e e
|:| IMNSUILIM LISFRC SC HS Moderate Dose Sliding Scale 151-200 0 ] 2 units 0

) 200-250 2 units 1] 4 unﬁts 0 _

ey s 3% s T S o
[ INSULIN REGULAR HUMAN SC ACINS Moderate Dose Sliding 54 [5505% Sk S D S
(]  INSULIN REGULAR HUMAN SC HE Moderate Dose Sliding Scaldd | cague . ! .

Insulin Custom Dose Sliding Scale Reminder: Insulin analogs are preferred for basal
|:| IMNSUILIM LISFRO SC ACINS Custom dose sliding scale . ' ) g P ) ’
[]  INSULIN LISPRO SC HS Custom dose sliding scale mealtime, and correction doses instead of human

. insulins (regular and NPH). Insulin analogs have a
|:| IMNSUILIM REGULAR HUMAR SC ACINS Custom dose sliding scale R i i .
[ INSULIN REGULAR HUMAN SC HS Custom dose sliding scale more predictable absorption and action profile in

addition to less pharmacokinetic fluctuation in
patients with renal insufficiency.
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Order Set Changes
|Correction Dose Insulin]

[INSULIN LISPRO

4333

Frequency  Standard TOA

Hospital Standard Times of Ad tration: (scrofl o view entire fisp
(17N 0900
QDAYALC o600
*How often? ®q ACING = every [oaicy @ Far [a0 [oavs =l
Other frequency: Ty Cox |
TOrder Effectve Date: - 4t currenttime @ Standard Scale @® ron-standard Scale
' in A
INSULIN SLIDING SCALE
@ on: & I4I1J’2E|16 at |1213
150 - 200 give 0 UKNITS
* Priotity: ROUTIME = Route sC 20 - 250 give 2 UNITE
251 - 300 give 4 UNITS
301 - 350 give fi UNITS
351 - 400 give ] UNITS
Additional Directions:
A
FOR DOSE PER SLIDING SCALE SEE
ORDER COMMENTE IM ORDER DETAIL Motify WD If:
CUSTOM DOSE SLIDING SCALE [FOR GLUCOSE =701 OFt =350
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Order Set Changes
[Miscellaneous Insulin Products]

MISC. [MSULIM
M IRSULIM (LOMG ACTINGIRAPID ACTIMNG ME PRODUCT)
=*mowolog Mix FO30 and HumolindBovalin 0530 are non-formulan and will
he interchanged with Hurmalog Mix at 1.1 conversion™
*This conversion is during hospitalization onk™==
] IMNSLILIN Hurmal QG ME< 7aiza

U-800 REGULAR IMSLILIM
=*Concentrated L-500 insulin is a high alert medication that is FIVE TIMES
MORE COMCENTRATED than U-100 Insulin®=*
*Par PE&ET policy, only patients receiving greater than 200 unitsiday of
insulin {from ALL sources) are permitted to receive concentrated L-500
Insulin™*
] IMNSLULIN REGULAR, HURAR 1L-500

Miscellaneous products will be available after all the correction insulin
portion within the order set.
Insulin Infusion Orders will be a separate order set from this order set.
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Order Set Changes

[Hypoglycemia Nursing Protocol]

« Contained within the insulin order set. This will be pre-checked off to make
sure it is ordered. Be sure to delete duplicate orders.

« A separate order set just for hypoglycemia will also be available in CPOE in
case there is a need to order outside of the insulin order set.

* Orders for juice will come over to MAK as well. This is be sure that the
protocol is followed and proper documentation of the intervention for
hypoglycemia.

Hypoglycemia Protocal
If patient is responsive and able to eat If patient is responsive but NPO with [V Access
Finger Stick Glucose (FS) 50-70 Finger Stick Glucose (FS) 50-70
CLEAR JUICE 1 EA PO PRM Hypodglycemia Cranherry or Apple jui* DEXTROSE 50% 25GMISOML 12.5 GM IV PRN Hypoglycemia
: : l Finger Stick Glucasze (FS =40
Finger Stick Glucose (FS) =50 :
CLEAR JUICE 2 EA PO PRN Hypoglycermia Cranbeny or Apple jui* DEATROSE 0% 23GMISOML 25 GM IV FRN Hypoglycemia

If patient is responsive but NPO without IV Access
Finger Stick Glucose (FS) =70

Chinician Directions . CRANBERRY OR APPLE JUICE FSG 50-70 RESPONSIVE, ABLE TO GLUCAGON 1 MG IM PRM Hypoglycermia

EAT 4 OZ = 15 GM SIMPLE CARBS NOTIFY PROVIDER PER
HYPOGLYCEMIA GUIDELINES .
If patient is unresponsive with I Access
Finger Stick Glucose (FS) =70
DEXTROSE 50% 258GMA0ML 25 GM IV daily PRMN Hypoglycemia

Pharmacy Instructions : i . . i
If patient is unresponsive, withaut IV Access
Finger Stick Glucaze (FS) =70

GLUCAGOM 1 MG IM PRM Hypoglycemia FS =70

o

YERIFY FNS HYPOGLYCEMIA KIT Availahle on the unit



Hypoglycemia Nursing Protocol

Treatment Guidelines

HYPOGLYCEMIA TREATMENT GUIDELINES /0

I Practitioner order REQUIRED for any treatment requiring medication administration (i.e. D50%, Glucagon)

- Responsive, Able to Eat

Fingerstick (FS) FS50-70 FS <50
Medications / 15 grams 30 grams
Treatment simple carbs | simple carbs
(4 0z) (8 0z)
* =
Practitioner Required

Notification

Other
Interventions

Repeat F5 Repeat FSin 15 minutes

If repeat FS remains <100,
give 15 grams of simple
carbs and obtain FS 15
minutes later. Continue this
treatmentuntil FS =100

Repeat
Treatment, prn

Once FSis corrected to > 100:

After FS > 100

Responsive, NPO, with IV
Access

FS 50-70 F5 <50

Yeamp
{12.5 Grams)
D50% IVP X

1 dose

1amp
(25 Grams)
D50% IVP x

1 dose

Required

Repeat FS in 15 minutes

If repeat FS remains <100,
administer ¥2 amp D50% IVP
and obtain FS 15 minutes
later. Continue this
treatmentuntil FS > 100

Responsive, NPO, without IV
Access

F5 <70

Glucagon ImgIM x 1

Required

*  Turn patient on left side
in case of vomiting
s Obtain IV Access

Repeat FSin 15 minutes

If repeat FS remains <100,

If IV access obtained, follow
steps for “Responsive, NPO,
with IV Access”

If IV access unsuccessful
administer Glucagon1mg IM
X1 and notify practitioner

***Do not administer more
than 2 doses of glucagon in

total.

Unresponsive,
With IV Access

FS<70

1 amp (25 Grams) D50% IVP
x1 dose

Required & call RRT

Repeat FS in 15 minutes

If repeat FS remains <100,
administer 1 amp D50% IVP
and obtain FS 15 minutes
later. Continue this
treatmentuntil FS = 100

Unresponsive, without IV
Access

FS<70

Glucagon ImgIM x 1

Required & call RRT

*  Turn patient on left side
in case of vomiting
s Obtain IV Access

Repeat FSin 15 minutes
If repeat FS remains <100,

If IV access obtained, follow
steps for “Unresponsive, with
IV Access”

If IV access unsuccessful
administer Glucagon1mg IM
X1 and notify practitioner

***Do not administer more
than 2 doses of glucagon in
total.

If patientis not NPO: if patientis not expected to eata meal within 1 —1 % hours, a snack (15 grams of carbs AND a protein or fat choice) should be provided
to help stabilize blood sugars. Nursing should call the diet office to requestahalf sandwich or the standard diabetic snack for the day, or if dietary office is
closed, provide the Nabisco Ritz cheese cracker sandwiches fromthe hypoglycemia dietary kit.
If patientis NPO, collaborate with practitioner for additional orders.

*15 grams of simple carbs =4 gz apple or cranberry juice

**30grams of simple carbs = 8 gz apple or cranberry juice

AVOID orange juice & AVOID adding sugar packets to juice

***Notes about Glucagon IM
. Blood glucose should rise within 10 minutes of injectionand peak effectis reached in 30 minutes

. Repeating the Glucagon dose may make nausea‘vomiting more likely withoutraising the blood glucose level any further
« It cancause moreinsulinto bereleased andpotential for secondary reboundhypoglycemia
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