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BACKGROUND RESULTS DEMOGRAPHIC AND CLINICAL CHARACTERISTICS

Vidant Medical Center has successfully used an

electronic glucose management system (eGMS) Hypoglycemic Episodes Mean Time (hrs) to resolution of AG | Sejper Software Program
. known as EndoTool® (now marketed by Monarch Variable Protocol (PP) (SP) p value
Medical Technologies) for intravenous insulin 0 D22 84 Age (mean, years) 38.8 40.2 0.68
dosing since December 2008. os
. _ A . 21..92 Gender (Female) 45% 52% 0.50
The technology was introduced to 6 of the 7
Vidant Health community hospitals in November : 5 o : s : % of Type 1 DM 70% 62% 0.44
t2h015 At the.ti:nedof |tz Ipltlathnl, a new mode cz(f = Paper Protocol = Software Program m Paper Protocol = Software Program BMI 2714 2572 031
erapy was introduced for insulin managemen Race AA 5704 AA 450
In Diabetic Ketoacidosis (DKA). ' ' ' ' . .
in Diabetic Ketoacidosis ( ) Mean Time (minutes) to FSBS <200mg/dL Mean Total hours on IV insulin Caucasian 38% Caucasian 55%
Introduction of the eGMS at the community I 287 Other 5%
hospitals provided an opportunity to evaluate the b =042 P Initial Labs
safety and effectiveness of this technology _ 336 I 1877 Serum glucose 582 mg/dL 536 mg/dL 0.35
c:)mgarg_d t(zj the pre(\j/ipus stantdarcll of care, a ' oH 7 29 7 26 0.40
S a.n ar |Ze nurse' rlven pI’O OCO . 260 270 280 290 300 310 320 330 340 0 c 10 1s 20 - 20 - .
m Paper Protocol mSoftware Program m Paper Protocol = Software Program Anlon gap 25 25 095
Serum Bicarbonate 13.73 mEg/L 13.59 mEg/L 0.91

0% Adh ‘0 Dosing R dati HbAlc 11.0 % 11.3 % 0.56
METHODS Mean # FSBS checks per hour o Adherence to Dosing Recommendations
- [ D 1000
- 100% DISCUSSION

Patients admitted with DKA to 6 community hospitals in Eastern North p=0.001

Carolina between 12/2014 and 4/2016 were identified retrospectively. e 099 P 37%

e Literature has shown both safety and efficacy of computer-based insulin infusion

40 and 42 consecutive patients treated with standard paper protocol 1 protocols among hospitalized patients for hyperglycemia in various settings (i.e. post
(PP) and with software program (SP) were included in the paper arm " Paper Profocol = Software Program “Paper Protocol  ® Software Program surgery, MICU, ER) but to the best of our knowledge, there is no published literature
and software arm respectively on safety and efficacy of computer-based insulin infusion programs in adult
| hospitalized DKA patients.
o o Case Examples P P
Pertinent clinical and demographic variables were collected by chart : : . : _ L _ .
review and analyzed to compare the outcomes. Representative Patients with Median AG 25 e The difference in incidence of hypoglycemia between the two groups indicates that
IV Insulin Infusion Rate and BG data in a patient on Paper Protocol IV insulin infusion rate and BG data in a patient on Software Program an eGMS is a safer approach for managing Insulin infusions for DKA patients.
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Time to resolution of DKA was calculated as time required to get
calculated Anion Gap (AG) less than or equal tol2. Total time on IV
Insulin was calculated as the difference between initiation and 5

e The time to resolution of DKA was not different between the two approaches
Indicating a similar efficacy in terms of IV insulin infusion.

nfusion Rate

Blood Glucose

discontinuation of IV insulin. Hypoglycemia was counted as a FSBS <70. : g - . - . .
g w0 A , E e Secondary comparisons indicated similar results on Mean Time to FSBS <200mg/d|
T test was done to compare the means of the variables between two c TS, \__/ X gnd Mean # FS%S checks per hour. Lf"”ge'f duratlon_o; I\r: is u]!m on tge Software
groups. SPSS (v.17.0) was used to analyze the data. o rogram may indicate greater ease of nursing use with the Software Program.
o : T 0 e oms ows ss ws s s s s w0 e The Software Program simplifies insulin dosing, removing need for nurse calculation
Paper Protocol (PP) T e T e and improvin adr?erence tg dosin recommer?dations X
« Paper algorithm followed by nursing staff e tlood Glucoe ——Blood Glucose -+-Insulin Rate ¥ J J |

* Initial insulin infusion rate determined by provider . . . . . .
. Dose titration requires nurse input of current fingerstick blood sugar e Our study also illustrates the implementation of an eGMS for insulin dosing In

(FSBS) and change in FSBS from previous entry, and nurse community hospitals. Orders that complement the software instructions were

calculation of dose DKA Mode of Therapy grouped in an order set.

* Assumes linear relationship of insulin to FSBS

e |n the composite management of DKA, hyperglycemia is one of several metabolic
components that requires active management. Irrespective of method used, other
supportive measures (i.e. aggressive |V hydration, potassium, initiation of dextrose
containing fluid when required, etc) are equally important. To achieve optimal

rate of decline of the blood glucose. An alert is embedded in the - - - -

. o .. . SN : Complementarv Order Set Components outcomes, providers can use IV insulin dosing systems as a tool for glucose
De\./elo,ps patient-specific physiologic insulin dosing curves based on software to ask the nurse If dextrose is begun when FSBS is p ) P . . management as part of their DKA management plan.
patient's weight, age, diabetes type, and GFR <200mg/dL, and VMC order set reflects the best practice of adding e Initiate EndoTool® software by entering necessary patient

" Aclustments to dose recommendations to minimize and prevent DSYANS (rate entered by MD) at this point, Once blood sugarsreach - ZCR B2, IS REnta A T, (OTuter prote REFERENCES
hy::)oglycemia and hyperglycemia P the goal of 150-200mg/dL for 2 hours, another alert asks the nurse if Enter Type of le;betes (1, 2, Unknown, None)
the anion gap is less than 12; when the anion gap is confirmed to be e Follow EndoTool® software instructions

less than 12, the software converts the goal of therapy to 140- e I Total Parenteral Nutrition (TPN) or Tube Feeds (TF) on

® Linear Protocol @ EndoTool 180ma/dL hold for any reason run D10W at same rate until TPN or Fort et al. J Pediatr En_docrinol Metab. 2009 Feb;22(2):119-25.
, g/aL. TE resumed Vogelzang et al. Intensive Care Med. 2008 Aug;34(8):1421-7.

Genleral Hospital _CCU _Michels MedDvector © ¢ : . : . Davidson et al. Diabetes Care. 2005 Oct;28(10):2418-23.
| e |f patient is eating, check FSBS 30 min after start of meal Kitabchi et al. Metab Clin Exper. 2016 Apr: 65(4):507-21
@ e and follow EndoTool® instructions Tanenberg RJ, Hardee S, Rothermel C, Drake AJ 3rd Endocr Pract. 2017 Mar;23(3):331-341
e Notify prescriber if EndoTool® program runs at 15 units/hr

s crare R — or greater for 2 consecutive hours CONCLUSIONS
o0 Dextrose Lower Range . .
T sl o Monitor lab results for Anion Gap (Ordered every 4 hours)

‘ Message
e Notify prescriber immediately when blood glucose

Software Program (SP) When the DKA mode of therapy with EndoTool®is ordered, an

* Software system that Integrates with hospital information systems intermediate FSBS goal is set (150-200 mg/dL), which slows down the
« Uses mathematical modeling and feedback controls
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DKAComm.Rar;ge e — decreases below 200mg/dL Initiation of eGMS In community hospitals can be accomplished safely and effectively.

: > : : >
Blood Glucose 300 mg/dL Blood Glucose 300 mg/dL Standard Control Range

R | ki e R ~ e D5LNS (ellter rate). StOp all other IV fluids and start when
NOTE: Many protocols dose insulin based on an initial blood glucose reading. NOTE: EndoTool initiates the firstinsulin dose based on multiple patient
As reading tinue, insulir ntinues to | dministered withou unting rariables (including the blood glucose reading). EndoTool then develops . I : : |I
s readings contin nsulin continues to be administere hout accountin variables (including the blood cose rea ’ ng). Endo OO, then develops a o i o — o o— i _— — _— FSBS I I t 2 / .

iously administered insulin. If/when a patient reaches a blood glucose trend to model and predict the patient response in order to reduce the
patient i isk foral cemi a result of amount of insulin administered, thus bringing the patient safely to control. 02:00 04:00 06:00 08:00 10:00 12:00 14:00 18:00 20:00 22:00

A computer-based insulin-dosing software program for treatment of patients with DKA
appears to be safer and no less efficacious than a standard paper protocol. Larger
prospective and multicenter studies are needed to validate these findings.
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