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ABSTRACT

 Objective: To develop a multidisciplinary team, the 
Diabetes Inpatient Safety Committee (DPSC), to effective-
ly address the many barriers to achieving glycemic control 
in the inpatient setting.
 Methods: The development, implementation, and suc-
cesses of the DPSC are described.
 Results: By focusing on prevention of severe hypo-
glycemia, the DPSC identified and addressed areas related  
to inpatient management that contributed to uncontrolled 
glucose levels. The introduction of a hypoglycemia treat-
ment protocol was followed by the development of a stan-
dardized order set for use of sliding scale insulin, with the 
eventual introduction of an Insulin Order Set guiding the 
use of scheduled and correctional insulin. Protocols and 
guidelines addressing more specific areas of inpatient gly-
cemic management (insulin pump therapy, perioperative 
management, diabetic ketoacidosis, intravenous insulin) 
also have been developed. 
 Conclusion: The successes of the DPSC to date have 
been directly related to strong institutional support, the  
dedication of a multidisciplinary team to address specific 
areas of glycemic management, the programmed introduc-
tion of order sets in conjunction with structured education-
al programs that accompany each protocol, and the use of 
quality improvement measures to evaluate the safety and 
efficacy of these protocols. Effective committees such as 
this will be instrumental in preventing errors and maximiz-
ing euglycemia. (Endocr Pract. 2006;12[Suppl 3]:91-99)

INTRODUCTION

 The evidence in support of goal-directed manage-
ment of hyperglycemia in patients hospitalized with known  
diabetes, previously unrecognized diabetes, and hospital- 
related hyperglycemia continues to grow (1-4). Recently 
published guidelines recommend that glucose levels among 
hospital inpatients be maintained between 110 and 180 
mg/dL, and even lower (80 to 110 mg/dL) for critically ill 
patients, as a way of reducing complications and hospital 
length of stay (1,5). Despite consensus among professional 
societies that inpatient hyperglycemia poses a major risk 
factor for adverse outcomes among hospitalized patients, 
there are many obstacles to the translation of these glyce-
mic-control guidelines into the daily routine of hospitals.
 From an illness perspective, factors contributing to dif-
ficulties in glycemic control include an increase in counter-
regulatory hormones due to the stress associated with an 
illness and the need for hospitalization (1,6,7). 
 From a patient perspective, prolonged fasting in prepa-
ration for procedures, parenteral and enteral nutrition, and 
medications such as corticosteroids can contribute to un-
predictable changes in blood glucose (BG) (8-10).
 From an institutional perspective, dedication to estab-
lished hospital routines by nursing and medical staff, incon-
sistent meal distribution, and lack of coordination between 
meals and insulin administration add to the difficulties of 
inpatient glucose control (11,12). 
 From a physician perspective, an overdependence  
on sliding-scale insulin (SSI) regimens, an underutiliza-
tion of scheduled insulin, and a reluctance to implement 
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intravenous (IV) insulin in critical care illnesses all present 
obstacles to achieving desired levels of glycemic control 
(13-15). The practice of discontinuing scheduled insulin 
and ordering SSI alone remains a deep-rooted practice of 
many physicians despite evidence demonstrating the con-
tribution of SSI to severity of hyperglycemia. Although no 
studies exist that explore the rationale for these practices, 
many factors have contributed to the perpetuation of these 
practices, including an unfamiliarity with how to order and 
adjust scheduled insulin with basal, nutritional, and cor-
rectional components; the complexity of writing insulin  
orders that address the numerous contingencies that occur 
in hospitalized patients; and the fear of inducing hypogly-
cemia by trying to achieve recommended goals (16). Fear 
and occurrence of hypoglycemia represent major obstacles 
to appropriate inpatient glycemic management.
 Achieving and maintaining glycemic control in hospi-
talized patients while avoiding hypoglycemia is challeng-
ing, but this concern does not constitute authorization for 
uncontrolled hyperglycemia. In this article, we describe 
how these barriers are being addressed at the University of 
Pittsburgh Medical Center (UPMC) through the establish-
ment of a multidisciplinary team that initially was created 
to reduce the frequency of and adverse outcomes caused 
by severe hypoglycemia in the inpatient population. In do-
ing so, the committee has initiated a series of protocols and 
educational efforts that address many aspects of inpatient 
glycemic management. 

FORMATION OF THE DIABETES PATIENT 
SAFETY COMMITTEE AT UPMC

 UPMC Presbyterian, a 716-bed acute care adult  
medical/surgical referral hospital, is the flagship hospital 
of a network consisting of 19 hospitals and other care sites 
including doctors’ offices, outpatient specialty treatment 
and imaging centers, rehabilitation facilities, and nursing 
homes. 
 In July 2000, the hospital’s Medical Emergency Team 
(MET) identified several episodes of severe hypoglycemia 
among hospitalized patients, one of which was associ-
ated with poor outcome (17). The hospital Patient Safety 
Committee asked the Endocrine Division to create recom-
mendations for both the treatment and prevention of severe 
hypoglycemia in the hospital. 
 A committee was formed, including representation 
from members of the Endocrine Division, community 
endocrinologists admitting patients to UPMC, medical 
and surgical Nursing Units, Nursing Administration, the 
Department of Medicine, Pharmacy, Case Management, 
Patient Safety, and Critical Care Medicine. The formation 
of this committee marked the beginning of the Diabetes 
Inpatient Safety Committee (DPSC) at UPMC.

Development and Implementation of a 
Hypoglycemia Protocol

The initial mission of the DPSC was to reduce 
harm due to hypoglycemia in the hospital. The strategy se-
lected by the committee was to develop an algorithm for 
treatment of hypoglycemia, to foster acceptance and use by 
nurses and physicians at our institution and, if successful, 
to extend the use of this protocol to other facilities in the 
UPMC system.
 The initial goals of the committee were to define hy-
poglycemia, to review the electronic hospital records to 
identify the frequency and location of hypoglycemic events 
within the hospital, and to review the literature for manage-
ment algorithms.
 The committee defined hypoglycemia as a BG <70 
mg/dL. This decision was based on studies demonstrating 
the initiation of counter-regulatory hormone responses at 
an arterialized plasma glucose level of 65 to 70 mg/dL in 
nondiabetic individuals (18,19). This definition is consis-
tent with that of the ADA Workgroup on Hypoglycemia 
(18). Given that the primary goal of this early initiative was 
to prevent harm caused by severe hypoglycemia, it was the 
consensus of this committee that early intervention in an 
individual receiving bedside BG monitoring would prevent 
deterioration to a more severe event. To address differences 
in severity of events, mild hypoglycemia was defined as  
BG between 50 and 69 mg/dL; moderate hypoglycemia as 
BG between 40 and 49 mg/dL; and severe hypoglycemia as 
any BG <40 mg/dL.
 A retrospective review of electronic hospital records 
from January through August 2001 identified an average of 
605 individual bedside BG values <70 mg/dL each month, 
with 418 defined as mild, 97 as moderate, and 90 as severe 
according to the established criteria. To avoid overcounting 
the hypoglycemia events (many patients had repeated mea-
sures done within a short time), this data set was refined to  
include all BG values <70 mg/dL occurring within a 4-hour 
interval as a single event (i.e., maximum of 6 events per 
patient per day) and normalized to patient days (i.e., all  
patients admitted during a specified month were monitored 
for the entire hospitalization). Using this methodology and 
eliminating episodes occurring in critical care areas, the 
frequency of hypoglycemic events was determined to be 
28.5 episodes (18 mild, 5 moderate, 5.5 severe) per 1,000 
patient days in 2001. Because these events were observed 
to occur on all hospital units, and because patients often 
are transferred between various hospital units during a sin-
gle hospitalization, the DPSC felt it important to promote  
standard treatment for patients regardless of location, and 
therefore decided that a protocol for hypoglycemic man-
agement should be implemented hospital-wide.
 A review of the literature using Medline and PubMed 
showed a paucity of published information regarding hypo-
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glycemia detection or management. Several protocols for 
hypoglycemia treatment were published in nursing journals 
without data indicating the degree to which these protocols 
were accepted or used (1). 
 Based on these findings, the DPSC developed a 
nurse-directed Hypoglycemia Treatment Protocol (HTP) 
(Appendix), divided according to severity of hypoglycemia 
and patient condition (alert, obtunded, dysphagic, fasting) 
(20). Sulfonylurea-associated hypoglycemia, which can be 
prolonged and require specialized treatment, also was ad-
dressed.
 Prior to hospital-wide implementation, the protocol 
was piloted on 2 nursing units and revised based on rec-
ommendations. The HTP was approved by the hospital 
Medical Executive Committee (MEC) and the Pharmacy 
and Therapeutics Committee for use as a standing order to 
be implemented by nursing personnel for any bedside BG 
<70 mg/dL.
 It was recognized that proper introduction and imple-
mentation of the HTP depended on the ability of bedside 
nurses to recognize signs and symptoms of hypoglycemia, 
to initiate treatment without delay, and to retest at pre-
scribed time intervals following treatment. For this reason, 
an educational initiative was implemented on all hospital 
units and included baseline and follow-up assessment of 
knowledge and confidence in the ability to recognize and 
treat in-hospital hypoglycemia. An effort was made to  
reach all nurses on all shifts.
 The process of developing, introducing, and imple-
menting the HTP throughout the hospital served to increase 
awareness of practices associated with the occurrence of 
hypoglycemia in the hospital, such as use of SSI regi-
mens and changes in nutritional status without associated  
changes in insulin regimens. Requests were submitted to 
the committee to address each of these issues.

Development and Implementation of an 
Insulin Order Set

 Early in 2002, the Adverse Drug Event (ADE) Sub- 
committee of the Pharmacy and Therapeutics Committee 
asked the DPSC to address the 11 reported moderate-to- 
severe adverse drug events and 25 medication errors in-
volving insulin during the previous year. Since the reported  
incidence of medication errors is known to be much less 
than the true incidence, the DPSC was asked to intervene 
(21).
 Following the initial review, several issues were iden-
tified as contributing to the frequency of reported insulin 
errors. Use of the abbreviation “U” for units on handwrit-
ten insulin orders resulted in inaccurate transcriptions of 
intended doses by unit clerks and nursing personnel. Other 
omissions were related to use of the brand name Humulin 
without indication as to the type of insulin to be adminis-
tered (R, N, U, or L; designating regular, NPH, ultralente, 
or lente insulin, respectively).  

 Of the described insulin medications errors, 32% were 
directly related to prescribing and administering SSI. On 
any given day, approximately 40% of inpatients had one 
of 20 different handwritten SSI regimens to treat hypergly-
cemia caused by diabetes or resulting from use of medica-
tions such as corticosteroids. The majority of patients had 
SSI prescribed as monotherapy, without scheduled oral  
glucose-lowering medications or insulin. 
 It was also observed that SSI orders were more fre-
quently physician-specific rather than patient-specific. 
Variability in the minimum BG requiring insulin, as well 
as in number of insulin units to be administered for a given 
BG, was observed. For example, insulin coverage in some 
regimens did not start until BG exceeded 200 or 250 mg/
dL.  
 Based on the assumption that the variability in SSI or-
ders contributed to the frequency of both insulin errors and 
adverse drug events, a staged approach to improving insulin 
use at UPMC was initiated. Several clinical services voiced 
resistance to abandoning the use of SSI. This prompted a 
phased approach to the creation of guidelines for use of 
scheduled basal/bolus insulin (when appropriate) in combi-
nation with correction insulin. The overall objective was to 
gradually eliminate the use of SSI as monotherapy.
 The objective of the first phase was to create and imple-
ment a standardized preprinted SSI order form as a means 
of reducing medication errors related to insulin use. The 
second phase focused on educating house staff and other 
hospital personnel on the use of scheduled insulin as a 
means of achieving and maintaining glycemic control. The 
third phase entailed developing and implementing an order 
form for use of subcutaneous (SQ) insulin, which would 
guide rational insulin therapy in the inpatient setting.

First Phase: Creation of a Standardized SSI Order Set
 The DPSC developed and implemented a standardized 
preprinted SSI order form with 3 standardized (i.e., mild, 
moderate, high) regimens initiating insulin coverage for 
BG >130 mg/dL. The goal of the preprinted form was to 
eliminate prescribing errors related to use of “U” for unit 
and type of insulin as well as to standardize the initiation 
point and treatment doses. An accompanying medication 
administration record (MAR) form also was developed and 
implemented with the order set to allow for ease of docu-
mentation of insulin doses by nursing personnel. 
  Introduction of the SSI protocol was accompanied by 
guidelines recommending that SSI be used as a supple-
ment to scheduled oral glucose-lowering medications or  
for short-term use (24 to 48 hours) as monotherapy in  
patients with an unknown insulin requirement. The MEC 
and Pharmacy & Therapeutics committees approved imple-
mentation of the SSI protocol on all non–intensive care 
units. Approval was obtained from the UPMC Patient 
Safety Committee to assess the impact of implementation 
as a quality improvement (QI) project.  
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 Within 2 months of implementation, the order form 
was used for 63% of all SSI orders, and after 1 year, for 
91% of these orders. Chart reviews performed before and 
after implementation of this order set showed a 10-fold 
reduction in prescribing errors. The incidence of hypogly-
cemia remained the same, but the incidence of hypergly-
cemia defined as a BG >300 mg/dL declined significantly 
from baseline (22). Although it was not anticipated that the 
standardization of SSI in the hospital would eliminate the 
occurrence of hyperglycemia, the reduction in events was 
encouraging. 

Second Phase: Education of House Staff and Other 
Hospital Personnel
 To investigate the working hypothesis that insufficient 
knowledge regarding use of glucose-lowering therapy 
contributes to hyperglycemia in the hospital, residents in 
several specialties were asked to complete a 15-item ques-
tionnaire requesting information regarding the confidence 
and knowledge specific to inpatient glycemic management 
(prior to implementing educational sessions addressing this 
topic). Low knowledge scores were prevalent in all special-
ties and were unrelated to the degree of expressed confi-
dence. Based on these findings, the DPSC has begun to cre-
ate educational modules for medical and nursing personnel, 
focusing on use of scheduled insulin in the hospital.

Third Phase: Developing of an Insulin Order Set
 As part of the ongoing effort to decrease, and pos-
sibly eliminate, practices contributing to the frequency  
of medication errors with insulin, the DPSC created and 
implemented a SQ Insulin Order Set that includes discrete 
sections for basal, bolus or nutritional, and correctional 
insulin (Fig. 1) (1,15,22). The order set was designed to 
serve as both a guideline and a physician order form for 
insulin therapy in the hospital. To minimize confusion by 
pharmacy and nursing when a change in one component of 
the scheduled insulin is made, a prechecked box at the top 
of the form states that all previously ordered insulin is dis-
continued, mandating that the prescriber rewrite all insulin 
doses. The ease of completing the order form reduces this 
aspect as a barrier to its use. To address areas previously 
observed to be associated with the incidence of severe hy-
poglycemia, standing orders are included for initiation of 
dextrose-containing IV fluids in the event of unanticipated 
discontinuations of oral, enteral, or parenteral nutrition in 
patients receiving basal insulin. 
 Following extensive discussions with members of 
the Department of Nursing, Hospitalists in the Division 
of General Internal Medicine, and the Pharmacy and 
Therapeutics Committee, the Insulin Order Set was intro-
duced in 2005 to one service at a time. Currently, more 
than half of the inpatient general medical and surgery units 
are using this form. The acceptance of this order set by  
the units where it has been introduced caused the MEC to 
grant permission to implement the protocol throughout the 

hospital in December 2005. A QI project investigating the 
appropriateness of insulin orders written with and without 
the order set is currently being conducted.

Diabetes Management in Specialty Areas
 The DPSC continued to monitor adverse outcomes  
due to glycemic management. The committee soon rec-
ognized that, although there is a need for standardized 
practice guidelines in specialty areas where the volume of 
at-risk patients may be low and the impact of targeted gly-
cemic control may not be well recognized, developing and 
implementing protocols in these areas presented unique 
challenges and barriers. Herein we describe how the DPSC 
addressed inpatient diabetes initiatives in 3 specialty areas: 
insulin pump therapy, perioperative glycemic management, 
and diabetic ketoacidosis (DKA). In addition, a brief dis-
cussion of the development of an IV insulin infusion proto-
col in the medical intensive care unit (MICU) is included.

Insulin Pump Therapy
 Hospital care providers seldom encounter patients  
who use an insulin pump, and caregivers may be intimi-
dated by the technology (23). Therefore, patients with an 
insulin pump have been variably treated, based on indi-
vidual practitioner preference. In some cases, insulin pump 
therapy was continued but not addressed by the primary 
team. In other cases, it was discontinued without adequate 
attention to the need for basal insulin coverage. At our in-
stitution, nurse leaders were hesitant to endorse a protocol 
that required bedside nurses to oversee an insulin delivery 
system that the nurses did not fully understand or know 
how to operate. To address this, the DPSC developed and 
implemented a guideline with an accompanying order set 
and nurse MAR for inpatients. This was accompanied by 
an educational program directed toward nurses involved 
in caring for patients who use insulin pump therapy. The 
guideline created the following rules for insulin pump  
therapy in the hospital:

1. An insulin pump should never be discontinued without 
first giving SC insulin.

2. Endocrine/diabetes service consultation is strongly 
recommended for all hospital patients on insulin pump 
therapy.

3. This type of insulin delivery should be limited to pa-
tients who have the ability to safely self-manage their 
insulin and pump while hospitalized.

4. Insulin pump therapy should be converted to SQ in-
sulin in patients who are unable to safely manage or 
who undergo testing or procedures for which this type 
of therapy is contraindicated (e.g., magnetic resonance 
imaging).

5. Communication between the patient using a pump and 
the nursing staff, with documentation of bolus and 
basal insulin doses, is essential to the safety of pump 
therapy in the hospital.
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PHYSICIAN ORDER SET
AUTHORIZATION IS GIVEN TO THE PHARMACY TO DISPENSE AND TO THE 

NURSE TO ADMINISTER THE GENERIC OR CHEMICAL EQUIVALENT WHEN 

THE DRUG IS FILLED BY THE PHARMACY OF UPMC  - UNLESS THE PRODUCT

 NAME IS CIRCLED. IMPRINT PATIENT IDENTIFICATION HERE

Check All Orders that Apply with a !       &   All Handwritten Orders Should be BLOCK PRINTED for Clarity

Date: Time: AM  /  PM  (circle)
! Discontinue all Previous Insulin Orders (All insulin orders MUST be rewritten with ANY changes)
! Check capillary blood glucose:

!"QAC and QHS !"QAC !"Q6hours !"Q4hours !" BID !" 3am !"Other:

! Initiate Hypoglycemia Treatment Protocol for any blood glucose < 70 mg/dL
!"Consult Diabetes Service (pager 1082) for: 

!" Insulin Pump !" Severe Hypoglycemia !"Uncontrolled glucose !"Other:

Scheduled Insulin: 
      Breakfast-time      Lunch-time      Supper-time       Bedtime

Basal insulin (longer acting) !"NPH

! !" glargine (Lantus)*   ______units Subq   ______units Subq   ______units Subq _____units Subq

!

Nutritional/Prandial Insulin !" lispro  (HumaLOG)
!" aspart (NovoLOG)   ______units Subq   ______units Subq   ______units Subq

!" regular (HumuLIN R)

Pre-Mixed Combinations !"HumuLIN 70/30

! !"HumaLOG Mix 75/25   ______units Subq   ______units Subq   ______units Subq

! !"NovoLOG Mix 70/30

Scheduled Short-acting Insulin !" lispro  (HumaLOG) !" every 4 hours

!" aspart (NovoLOG)   ______units Subq !" every 6 hours

!" regular (HumuLIN R) !"Other:________________________________

Other Orders:

Correction Insulin (Sliding Scale Insulin Coverage): Not recommended for use as monotherapy for > 48 hrs DO NOT HOLD IF NPO

Insulin (Select one): !"Regular Insulin !" Insulin lispro (if on HumaLOG above) !" Insulin aspart (if on NovoLOG above)
Coverage !"QAC and QHS !"QAC !"Q6hours !"Q4hours !" BID !" 3am !"Other:___________

!" Very Low Dose !" Low Dose !"Moderate Dose !"High Dose !" Patient-Specific

Begin Hypoglycemia Protocol Begin Hypoglycemia Protocol Begin Hypoglycemia Protocol Begin Hypoglycemia Protocol Begin Hypoglycemia Protocol

0 units 0 units 0 units 0 units ________________ units

1 units 2 units 4 units 8 units ________________ units

2 units 4 units 8 units 12 units ________________ units

3 units 6 units 10 units 16 units ________________ units

4 units 8 units 12 units 20 units ________________ units

5 units 10 units 16 units 24 units ________________ units

6 units and call MD 12 units and call MD 20 units and call MD 28 units and call MD ________________ units

Additional Instructions:

(BLOCK Print Name) (Signature)

Pager #
!" Unit:

0031-01-U Form ID:PUH-1506 Last Revision Date:

<70 mg/dL

70-130 mg/dL

Order Set Faxed to Pharmacy by:
(name / time)

Insulin (Subcutateous):   Initiation or Modification -- Physician Order Set

301-350 mg/dL

351-400 mg/dL

Call MD for dose adjustments if po 
intake changes
If enteral feedings are stopped 
abruptly, start D10 IV at same rate as 
feedings and notify MD

!

 * Lantus is given once or a 
maximum of twice daily in 
special cases

Hold if meal will be missed.

01/18/2006

Call MD to change dose if PO status 
changes
If enteral feedings are stopped 
abruptly, start D10 IV at same rate as 
feedings and notify MD

Scale (Select one):

*0031-01-U*

Can be used for patients on continuous 
nutrition

241-300 mg/dL

>400 mg/dL

131-180 mg/dL

181-240 mg/dL

Fig. 1. Subcutaneous Insulin Order Set.
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 To enable prompt involvement of the Diabetes Service, 
we are currently exploring procedures that will allow for 
immediate identification of admitted patients who use 
pump therapy. 
 These rules were implemented in April 2004. The 
DPSC is now in the process of creating an automated sys-
tem to identify patients admitted with a pump to and notify 
the Diabetes Service so they can provide expert practice 
more reliably. As the initial order form and MAR for in-
sulin pump therapy undergo revision to decrease the detail 
and improve ease of use, there is growing acceptance and 
respect for use of insulin pump therapy as standard practice 
at our hospital. 

Perioperative Glycemic Management
 Despite abundant evidence supporting the benefits 
of intraoperative BG control, practical application can be 
complex and idiosyncratic among physicians and nurse 
anesthetists (1,24). The DPSC has worked with members 
of the Department of Anesthesia to develop and implement 
a management plan that allows for flexibility on the part 
of the anesthesiologist while promoting the coordination 
of glycemic control with communication through multiple 
hospital departments.  
 The process of glycemic management of the patient 
with diabetes undergoing surgery can begin prior to ad-
mission. The DPSC has developed a list of preoperative  
instructions for patients treated with oral agents or insulin. 
These instructions have been made available to all those 
involved in communicating with patients preoperatively. 
Guidelines for the arrival of these patients in the preopera-
tive holding area, the operating room, recovery room with 
contingency plans for discharge to a hospital unit, critical 
care area, or home have been developed and discussed. 
Although anesthesiologists are the driving force in the im-
plementation of guideline recommendations, administra-
tive and clinical support together with educational efforts 
are ongoing to achieve wider acceptance in this specialty 
area of the hospital.  
 A QI project is currently underway to measure con-
sistency of compliance with guideline use, BG control, 
hypoglycemia events, operating room delays, and provider 
satisfaction. 

Diabetic Ketoacidosis
 DKA is a common acute metabolic emergency usually 
managed by house-staff physicians. Variability in DKA 
management, particularly in the transition from IV to SQ 
insulin, prompted the DPSC to develop and implement a 
comprehensive approach to DKA management that initially 
was introduced as 3 separate management order sets: acute 
management, maintenance, and transition phases. Recently, 
at the request of the hospitalist service, these 3 order sets 
were reviewed and condensed to a single set to facilitate 
acceptance and use by the medicine house staff.

IV Insulin Protocol
 The medical director of the MICU at UPMC ap-
proached the DPSC, requesting assistance in the develop-
ment of an IV insulin infusion protocol that would be ac-
ceptable to nursing staff and help decrease the mean BG of 
the MICU patient population. Early discussions showed re-
luctance on the part of MICU physicians and nurses to use 
a target BG of 80 to 110 mg/dL (previously reported to be 
associated with improved outcomes) because of concerns 
about hypoglycemia, but a willingness to accept a target of 
<150 mg/dL (25). 
 A protocol was developed with instructions for modi-
fying infusion rates based on the current BG, the previous 
BG, and the current rate of infusion, utilizing favorable 
aspects of previously published protocols (25-27). Over  
a period of several months, the protocol was tested and 
modified according to nurse and physician recommenda-
tions and is now used for all mechanically ventilated pa-
tients with more than one BG >150 mg/dL. The mean BG 
achieved with this protocol is 121 mg/dL (5,28). As a result 
of the positive findings, and as the comfort of the MICU 
staffed has increased, the protocol has been modified to  
target BGs of 80 to 130 mg/dL. Effectiveness and safety 
will continue to be reassessed, with consideration given to 
further modify the protocol to target a BG range of 80 to 
110 mg/dL, as currently recommended (5).

PEARLS FOR CREATING AND IMPLEMENTING 
HOSPITAL-WIDE PROTOCOLS

 We have found that certain essential elements are re-
quired for successful protocol design and implementation. 
First, the support and backing of hospital administration 
is required. After our Hypoglycemia Protocol was imple-
mented, the medical director of the hospital Patient Safety 
Committee helped disseminate the protocol and ensure its 
success by personally sending communication about it to 
all physicians at UPMC. He has subsequently supported 
our other protocols in a similar manner.
 Second, it is essential to establish a multidisciplinary 
team, with representation from each department that plays 
a role in caring for the hospitalized patient. The contribu-
tions of physicians, pharmacists, nurses, dieticians, and in-
stitutional safety officials in the development and design 
of our protocols ensure that the needs of all disciplines are 
addressed and that communications are carried between the 
DPSC and each discipline. 
 Third, prior to implementation of any protocol, evi-
dence-based educational presentations to those who will  
be using this in their clinical practice help convey the  
rationale for standardizing care, and thus contribute to the 
acceptance of a new approach. 
 Finally, QI assessment provides a means for investi-
gating the safety and efficacy of implemented protocols  
and can contribute to ongoing acceptance as benefits are 
demonstrated. 



  ACE/ADA Diabetes Conference (Korytkowski), Endocr Pract. 2006;12(Suppl 3)  97 

How Does the DPSC Help the Hospitalist?
 The goal of a good physician is to keep current with 
medical knowledge and apply it to patient care. This is a dif-
ficult task because medical knowledge increases exponen-
tially, but the time and ability to learn does not. Generalists 
frequently rely on experts in medicine subspecialties to re-
view new information and make recommendations that the 
generalist can incorporate into clinical practice. The order 
sets for glycemic management at our institution have al-
lowed for changes that maintain consistency with current 
recommendations (1,5) as well as enhance the ability of 
physicians to deliver quality care in a timely manner.
 Good diabetes care requires more than just “good” doc-
tors. Diabetes care requires a team of providers all work-
ing within a specified practice realm. That is, the multi-
disciplinary team addresses the major aspects of glycemic 
management, including the development of treatment al-
gorithms, order sets, and MARs; the ongoing evaluation of 
practices in pharmacy and clinical areas to reduce errors; 
and most importantly, the ongoing education of nurses, phy-
sicians, and patients. The DPSC has been responsible for the 
formulation of new rules, guidelines, and procedures to lead 
a program of inpatient glycemic management. The goal of 
this committee is to create more consistent glycemic man-
agement with fewer glycemic excursions, better compliance 
with ADA and hospital guidelines, and fewer errors.

A Generalist Observation of How These Order Sets 
Have Changed Care

 The role of the hospitalist on the DPSC is to bring an 
internist’s perspective to the committee and to communi-
cate with and inform colleagues about new protocols and 
their rationale. Our institution has more than 30 general in-
ternists who spend time teaching and caring for inpatients 
in the hospitalist service. The Diabetes Management Order 
Sets have helped these physicians improve the delivery of 
care to their patients with diabetes and hyperglycemia. 
 Included with many of the order sets are instructions 
that address the contingencies associated with insulin ther-
apy. For example, the Insulin Order Set instructs nursing 
staff to hold nutritional insulin for a patient who is NPO 
without the need to call the physician for additional orders. 
For patients receiving enteral nutrition, dextrose-containing 
IV fluids are started without delay, helping reduce the risk 
of a hypoglycemic event. This has contributed to a greater 
comfort level for physicians and nurses in their attempt to 
achieve tighter diabetes control. 
 As teaching attending personnel, hospitalists are  
involved in conveying information regarding inpatient  
glycemic management to the house staff in their service. 
The introduction of order sets has increased house-staff at-
tention to patient BG values and insulin orders. The inclu-
sion of spacing for basal and nutritional insulin, together 
with correctional or SSI, on the Insulin Order Form reduces 
the tendency for ordering SSI alone as the primary form of  
insulin therapy. 

 As a result of the work of the DPSC, the culture of 
our institution has changed. As physicians modify current 
practice to achieve tighter glycemic control, it is hoped that 
there will be associated reductions in morbidity and hospi-
tal length of stay. Instructions to continue correctional in-
sulin, even when a patient is not eating, have decreased the 
frequency with which nurses hold insulin. Overall, these 
order sets have contributed to the more consistent use of 
insulin in the hospital.
 Some protocols have received variable acceptance 
among services and individual practitioners. For example, 
it was perceived that the DKA order set would interfere 
with the house staff’s ability to learn and understand the 
pathophysiology of DKA by reducing the likelihood that 
they would turn to well-accepted and highly regarded  
textbooks of internal medicine to guide their management. 
Countering opinions prevail. For example, a review of  
DKA in Harrison’s Textbook of Internal Medicine mentions 
that a relative or absolute insulin deficiency, combined with 
counter-regulatory hormone excess, is the cause of this dis-
order. Although this is important basic information for all 
physicians to know, the detailed description of the metabol-
ic and enzymatic alterations in phosphofrucotkinase, pyru-
vate kinase, phosphoenolpyruvate carboxykinase, and the 
GLUT4 glucose transporter would not necessarily contrib-
ute to the management of a metabolically decompensated 
patient during an on-call day. The goal of the order sets is 
to make it easier to manage the many details involved in the 
glycemic management of a patient with diabetes or hyper-
glycemia. The primary purpose is to provide quality care to 
patients and to convey these messages to house staff, who 
will carry these learned lessons to their own practices. 

CONCLUSION

 Prior to establishment of the DPSC, the occurrence of 
hypoglycemia and hyperglycemia was not being reliably 
addressed despite the frequency with which it occurred. 
This fact was recognized following analysis of MET  
events, and spawned the formation of a committee initially 
focused on just one particular problem: the adverse con-
sequences of hypoglycemia. From that narrow beginning, 
with the help of professionals from many fields, a compre-
hensive diabetes management program has evolved that is 
designed to prevent errors and promote euglycemia. This 
requires input from hospital administration, physicians, 
nurses, and pharmacists, representing many disciplines and 
specialties, and ongoing educational programs. We have 
generated data showing efficacy in terms of processes. In 
addition, we hope to show outcome benefit in the future.
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