
Appendix 1 – Best Practice Advisories (BPAs) and Electronic Health Record (EHR) Order Sets

BEST PRACTICE ADVISORIES (BPAs)
All BPAs fire for the designated provider upon opening of that patient’s chart in the EHR.

BPA #1 Screen for DKA  
Trigger: ED point-of-care (POC) glucose >500 mg/dL
Target: ED RN
Response: “This patient’s hyperglycemia may be due to DKA. Order VBG (if not already done) and ask MD to consider DKA.”
Screenshot of BPA
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Screenshot of Nursing Order Panel
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BPA #2:  Diagnosis of DKA
Trigger: ED patient with 1st VBG (or ABG) glucose >250 AND bicarbonate <18 AND pH <7.3   
					OR 
               ED patient with 1st BMP (or CMP) glucose >250 AND bicarbonate <18 AND anion gap >14 

Target:  ED RN and ED Provider
Response to ED RN: “Patient meets diagnostic criteria for DKA based upon labs. Click to open RN DKA Panel.”
Screenshot of Nursing BPA
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Response to ED Provider: “Patient meets diagnostic criteria for DKA based upon labs.  Click to open MD DKA Panel.”

Screenshot of Provider BPA
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Screenshot of Provider Epic Order Set
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BPA #3:  Resolution of Hyperglycemia
Trigger: First blood glucose <250 mg/dL based upon BPA #2 firing (or DKA order set utilized)
Target: RN and MD
Response to RN: “This patient’s hyperglycemia has resolved. Alert MD via Smartweb to change IV fluids to D5 and decrease insulin dose.”
Screenshot of Nursing BPA
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		                  	 2018 Epic Systems Corporation. Used with permission.

Response to MD:  “This patient’s hyperglycemia has resolved.  Open order set to change fluids and decrease insulin dose.”
Screenshot of Provider BPA
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						    2018 Epic Systems Corporation. Used with permission.

Screenshot of Provider Epic Order Set
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BPA #4:  Anion Gap Closure
Trigger: First BMP (or CMP) with anion gap <12 (in patient with BPA #2 fired or DKA order set utilized)
Target: RN and MD
Response to RN: “Patient’s DKA has resolved based on closure of anion gap.  Alert MD via Smartweb to assess patient for transition to basal insulin.”
Screenshot of Nursing BPA
[image: ]
						        	      2018 Epic Systems Corporation. Used with permission.

Response to MD:  “Patient’s DKA has resolved based on closure of anion gap.  If patient meets the following criteria (able to take PO, BG<300, AG<12 and time of day 6 am -12 pm or 6 pm - 12 am), complete the following “transition to Basal Insulin’ order set.”
Screenshot of Provider BPA
[image: ]
							         2018 Epic Systems Corporation. Used with permission.

Screenshot of Provider Epic Order Set
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								          2018 Epic Systems Corporation. Used with permission.

[image: ]
								          2018 Epic Systems Corporation. Used with permission.


image3.png
1 Patient meets diagnostic criteria for DKA based upon labs. Click to open RN DKA Panel.
Last GLUCOSEBG: Not on file
Last BICARBONATE: Not on file
LastPH: Not on file
Last GLUC: Not on file.
LastCO2: Not on file
Last AGAP: Not on file

Acknowledge reason:
|Snooze |

& Add to unsigned orders: DKA- ED Nurse Order Set
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BestPractice Advisory - Bpa,Adult Male

Last GLUCOSEBG, Collected: 6/11/2018 = 444
Last BICARBONATE, Collected: 6/11/2018 = 16.6
Last PH, Collected: 6/11/2018 = 7.251

Last GLUC: Not on file

Last CO2: Not on file

Last AGAP: Not on file

Last FGLU: Not on file

DoNotOpen | DKA -ED MD Order Set Freview

The following actions have been applied:
+ Scheduled: A follow-up advisory has been scheduled

Acknowledge Reason

Clinically Not DKA

 Accept Dismiss

© 2018 Epic Systems Corporation. Used with permission.
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~ DKA Common Orders
~ DKA Lab, Imaging and Consults
DKA Common Labs

Communication Order MD to Nursing - Alert MD of Blood glucose <100
Routine, Continuous stating Today t 0926 Until Specified
alert MD of Blood glucose <100

POC Fingerstick Glucose
Every hour - Lab Fist occurrence Today at 0926 Until Specified.

Basic Metabolic Panel
Every 4 hours - Lab First occurrence Today at 0926 Until Specified, Blood-General

Do you want to change the specimen collection from what it shows in the banner bar? Yes
Collection Method Override: Lab Collect

Dltroponint
STAT- Lab

[Lipase, Serum Or Plasma
STAT-Lab

[ urine Toxicology Screen
STAT - Lab,

[Jorug Screen (Nonforensic) Serum
STAT - Lab,

[urine culture
STAT-Lab

[culture, Blood - 1st of 2 peripheral draws
STAT - Lab, Istof 2 peripheral draws

[Cculture, Blood - 2nd of 2 peripheral draws
STAT - Lab, 2nd of 2 peripheral draws

Hgb A1C
STAT - Lab First occurrence Today at 0926, Blood-General
Do you want to change the specimen collection rom what it shows n the banner bar? No

[112 Lead ECG
STaT

[C]DKA Imaging Orders
DKA Consult Orders

IP Consult to Diabetes Educator
Rouine, Once First occurrence Today at 0926, Patient needs and wil benefit from Diabetes Self-Management Training (DSMT). Please provide DSMT to this patient for up to 10 hours over the next 12 months. Initil session(s) must
be on an individual basis due to inpatient tatus, Patient needs and will benefit from Dizbetes Self-Management Training (DSMT). Please provide DSMT to thi patient for up to 10 hours over the next 12 months. Initialsession:)
P must be on an individual basis due to inpatient status.
e e e
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 DKA Severity Assessment
Use the criteia below to determine if Non-Severe DKA OR Severe DKA Insulin order protocol should be inated.
'SEVERE: Patients meefing ANY of the following crteria should be started on an insuin dip and traged to the MICU
SPH<70
“K<33
+ Corected Na > 150
« ESRD on HD
- Othr presenting condition requirng ICU level care.
- Diagnosis of HHS (gluc > 600, pH > 7.3, HCO3 > 18, mental status changes, efectve serum osm > 320)
NON-SEVERE: Patents do not meet any of the above crieria. Subcutaneous nsuiin protocol should be iniated.
~ Flids
Bolus IV flids unless patient has ESRD o i cleary cinicaly

Patients with CHF and Iver disease wil often st be volume depleted when presenting in DKA
Patints with ESRD do not experience osmotic diuresis from DKA and thus, are much less likely to b clinicaly hypovolemic.

BB sodium choride 09 % IV Bolus
Intavenous, 2000 L 1 999 mU, Once, Today a1 0300, For 1 dose

~ Potassium Replacement

Potassium

‘Potassium Level | GFR =30 miimin | GFR<30 | Wamum Iniavenois.

(mmolt) mbmin Replacement Rate:
<33 "FOLD INSULIN

HOLD
INSULIN
GueB0mEq | Ge 40 mEq |
Give 40 mEq | Gve 20 mq | Perpheral 10 mEGHouT
Gue 20 mEq__| Gve 10 mEq.
o Replacement No | Cenral: 20 mEqhour
Replacement
‘Give magnesium sufate 2q inlravenous x 1 dose wih frst potassium replacement.

B Communication Oder MO t Nursing - orpotassu el < 33 i

Rouine, Cotnous saring Tody o1 0634 ool Species

Hpotasm vl <33 Mol gve poassm pror o starig il
potasiom crorde

[J10meq v potssim

10mEa v ot 50 L Msiom Adistotion e erhers L. 10mqhou 50 mou - Cers 20 o 100w
[J20meq v potssim

20mEq o, 5100 i, s ptasiom prtcol Masimm Adinsion Rt - PerghetUine: 10 mEg o (50w - Cend e, 20w (100 b
(a0 meq v potasim

50mEg nvenous 2550 L M Adisotion e erher L 10mEqou 25 mou - e s 20 mqhour 50 mpou
(oo meq v potssim

20 e nvavenous,t 25:50 Uy, Every 4 hour, for 2 doses,For 8 mEq dese admiister 40 o x 2 doses Masim Adinistation e - Prphers ine: 10 mEg/hour 25 o) - Cenal Une: 20 mEgfhour (50
ey

Bmagnesium sulfate (MAG BAG) VP8
2 Inravenaus, ot 25 mUhr, Onc, Today at 0900, For 1 dose, STAT
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¥ Non-Severe DKA Insulin Protocol
SQ Dosing Protocol is Lispro 0.3 Units / kg ONCE, followed 1 hour later by 0.2 Units / kg, continued every 2 hours until closure of the anion gap.
After 2" dose of SQ insulin given, RN will obtain repeat VBG to ensure they are responding appropriately, then patient can be triaged to ECU or floor to continue SQ Lispro.

Calculate corrected sodium for glucose prior to ordering additional fluids

Corrected Sodium (Katz, 1973) = Measured sodium + 0.016 * (Serum glucose - 100)

1V Infusion (after inital 2L bolus)

Corrected Sodium >/= 135 | 0.45% Sodium Chioride
-250 mi/hour x 8 hours then
-125 mi/hour x 8 hours
Corrected Sodium <= 134 | 0.9% Sodium Chioride
-250 mi/hour x 8 hours then
-125 mi/hour x 8 hours

- CLICK HERE for Link to Corrected Sodium Calculator
[CINon-severe DKA nursing orders.
DKA 5Q Insulin Protocol

insulin lispro (human) (HumMaLOG) injection - 03 Units/kg
18 Units (rounded from 17.82 Units = 0.3 Units/kg x 594 kg), Subcutaneous, Once, Today at 0900, For 1 dose, Routine
Start insulin after flids given. Potassium must be >3.2 Use restricted to ED, ECU, AIM-A, and WPS units
Followed by
insulin lispro (human) (HumMaLOG) injection - 0.2 Units/kg

12 Units (rounded from 1188 Units = 0.2 Units/kg x 504 kg), Subcutaneous, Every 2 hours, First Dose Today at 1000, Routine
Administer one hour after initial 03 Unit/kg dose Use restricted to ED, ECU, AIM-A, and WPS units

@ insulin lispro (human)
1t Daily dose of 144 Units (0.2 Units/kg Every 2 hours) exceeds recommendied maximum of 35.64 Units (0.6 Units/kg), over by 305%
t Frequency of 12 doses/day exceeds recommended maximum of 6 doses/day

[ sodium chloride 0.45 % infusion
[sodium chioride 0.9 % (NS) infusion
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 Severe DKA Insulin Protocol
Calculate corrected sodium for glucose prior to ordering additional fluids

Corrected Sodium (Katz, 1973) = Measured sodium + 0.016 * (Serum glucose - 100)

IV Infusion (after initial 2L bolus)

Corrected Sodium >/= 135 | 0.45% Sodium Chloride
250 mithour x 8 hours then
125 mithour x 8 hours

Corrected Sodium </= 134 | 0.9% Sodium Chloride
250 mithour x 8 hours then
125 mithour x 8 hours

- CLICK HERE for Link to Corrected Sodium Calculator

regular insulin infusion and D50

insulin regular (human) 1 Units/mL in sodium chloride 0.9 % 100 mL infusion
0.1 Units/kg/hr x 594 kg (594 mL/hr), Intravenous, Continuous, Starting Today at 0900
Start insuli after fluids given. Potassium must be > 3.2 mmol/L 1. Prime tubing with insulin solution 5 minutes before administration 2. lush tubing with 20 mL of insulin solution prior to placing on the pump

(& dextrose in water 50% injection 12.5 g
125 g, Intravenous, As nesded, hypoglycemia low biood sugar),Starting Today at 0856, Routine
For blood glucose < 70 ma/dL_ give one of the following interventions based on patient satus: - conscious and able to take things by mouth, give 15 grams of orl carbohyclate (eg, 4 oz juice o clar non-diet soda; 8 0z skim
mik)-If conscious and NPO, give D50 25 mL (125 g or % amp) IV -If unconscious, give D50 25 mL (12.5 g or % amp) V and alert RRT Nty the MD on call. Recheck the patient's blood glucose every 15 minutes and re-treat until

the biood glucose is graater than 100 mg/cl.
[ sodium chloride 0.45 % infusion
[sodium chioride 0.9 % (NS) infusion
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Acknowledge reason

| Snooze |

Accept Cancel
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Acknowledge reason:

10pen Order Set: DKA - Resolution of Hyperglycemia Floor Order Set preview
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DKA - Resolution of Hyperglycemia Floor Order Set Mansge My Vrsns

“This patients hyperglycenia has resolved. D5 172 NS shouid be started and insuln dose decreased, in order to avoid hypoglycemia while awaiting closure of the anion gap. They should
continue receiveing q2hr SQ Lispro (at dose of 0.1 Uikg) every 2 hours uniil DKA is resolved.

‘Addiional provider tasks (upon completion f this order sef)
- Discontinue currentiprevious IV Fiuid order

" Discontinue prior Lispro order (0.2 ukg.
 Communication and Medication Orders

BB Communicaton Orer MO to Nursing - Workwith MO to dicontinue prcr i oders
Routne,OncsFst ccurence Tody a1 0910

Work it D o oot o oot 05. Once o gscr <250 08 e b i o vy i s cors o i 5.
B Communicaton Order MO to Nursing - Work with MO to decress sro e 01 U/kg every 2 hours.

Routne, OnceFt ccurence Tody 0910

Wiork it D o s ol s ance o ko <250. i s ned b ey bl o e e awiing cosureof i 5. O o SQ v 101Ut vy 2hovr.
B estrose 5% and sosium chiride 045 % ifsion

200 nvens,Contuou, Sing Tedo o100 Rotne
s fspo (umaL0G)rfection 0 Uit every 2 hours (FLOOR and ECU ONLY,

6 Unts (ounded tom S5 Ut 01 Ui x 394k, Suotaeou, vy b, Fst Dse Ty 100 Rt

Us et 1o 0, ECU ANA nd WFS ot

Dinslin o human)

Dy dese o 72 Units (0.1 Units/kg Every 2 hours) exceeds ecormmended masmur o 35,64 nits (0.6 Ui/, over by 103%.
1 Frequency of 12 doses/day exceeds ecommended s of 6 dosesldoy
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DKA- Resolution of hyperglycemia MICU Order Set Manage My Versionv &

~ MICU Admission Orders

This patient hyperglycemia has resolved. D5 1/2 NS should be started and insulin dose decreased, in order to avoid hypoglycemia while awaiting closure of anion gap. Insulin drip should
continue (at decreased rate) until DKA has resolved.

Additional provider tasks (upon completion of this order set)
-Ensure that insulin infusion order is 0.05 Ulkglhr.
- Discontinue current/previous IV fluid order
- Discontinue current/previous insulin order

v Communication and Medication Orders
& Communication Order MD to Nursing - Work with MD to discontinue prior fluid and insulin orders

Routine, Once First occurrence Today at 0912
Work with MD to discontinue prior fluid and insulin orders and start D 0.45 NS Once blood glucose <250, DS 045 NS needs to be started to avoid hypoglycemia while awaiting closure of anion gap.

insulin regular (human) 1 Units/mL in sodium chloride 0.9 % 100 mL infusion
Intravenous, 0.05 Units/kg/hr x 594 kg (2.97 mL/h), Continuous, Starting Today at 1000
Routine

[ dextrose 5 % and sodium chloride 045 % infusion
200 mU/h, Intravenous, Continuous, Starting Today at 1000, Routine.
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Acknowledge reason

| Snooze |

Accept Cancel
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Acknowledge reason

[ZI0pen Order Set DKA- Transition to Basal Insulin preview

Accept

Cancel
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DKA - Transition to Basal Insulin Manage My Versiony A

~ Common Orders
Additional provider tasks (upon completion of this order set)
- Discontinue NPO order
- Discontinue q1h or g2h POC Blood Glucose Checks.
- Discontinue insulin drip (for ICU) or q2h SQ Lispro (Floor/ECU)
- Discontinue IV fluids (unless evidence of ongoing fluid depletion)
- Discontinue q4h BMPs.

Ideally, patient should meet the following criteria before transitioning to basal insulin once anion gap has closed:
- Able to take PO
- Blood Glucose <300
- Anion Gap <12 andlor HCO3 >18
- Time of day 6 AM - 12 PM or 6 PM to 12 A (based on clinicians judgement, patient can be transitioned outside of these time frames, but care should be given to timing of basal insulin)

Based on patient's prior to admission insulin use and insurance status, open the appropriate sections below

 Diet, Lab and Communication Orders

Diabetic Diet
Routine, Continuous sarting Today at 0913 Unil Speciied
Diabetic Carbohydrate Counting: No Concentrated Sweets

POC Fingerstick Glucose
Before meals & bedtime - Lab First occurrence Today at 1130 Unil Specified

POC Fingerstick Glucose
Once - Timed - Lab First occurrence Tomorrow 2t 0300

& communication Order MD to Nursing - Work with MD to discontinue prior insulin orders.
Routine, Continuous stating Today at 0913 Until Specified
Work vith MD to discontinue prior insulin orders.  Once DKA s resolved, discontinue prior order for insulin drip or q2h SQ Lispro

& Communication Order MD to Nursing - Work with MD to discontinue prior NPO diet order.
Routine, Continuous stating Today at 0913 Until Specified
Work with MD to discontinu prior NPO diet order and order diabetic consistent carbohycrate diet. Once DKA s resolved and patient transitioned to basalinsuln, they should be allowed to eat.

[ communication Order MD to Nursing - Work with MD to change blood glucose checks to QAC and QHS
Routine, Continuous starting Today at 0913 Until Specified
Work with MD to change blood glucose checks to QAC and QHS. Once DKA s resolved and patient s started on basalinsulin and allowed to eat, blood glucose checks should be changed to QAC and QHS.

& communication Order MD to Nursing - Work with MD to discontinue g4h BMP checks.
Routine, Continuous stating Today at 0913 Until Specified
Work with MD to discontinue q4h BMP checks. Once DKA i resolved and patient is transitioned to basal insuln,stop checking frequent BMPs.

& communication Order MD to Nursing - Work with MD to discontinue IV fluids.
Routine, Continuous starting Today at 0913 Until Specified
Once DKA is resolved and patient is transitioned to basal insulin, fluids should be stopped or rate decreased.
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| Communication Order MD to Nursing
Routine, Continuous starting Today at 0913 Until Specified
Do not discontinue current insulin order until 2 hrs after basal SQ insulin administered (Lantus, NPH or 70/30)

IP Consult to Case Management - Follow Up Appointments.
Routine, Once First occurrence Today at 0913
Follow-up Diagnosis: DKA
PCP: PT REQUESTS NO ASSIGNMENT
Reason for PCP Follow up appointment: Established Patient
PCP Time of appointment: Any time
Preferred time of day: No preferrence
Specilty: No
Patient is high rsk for readmission: Yes

¥ On Insulin Prior to Admission

- Resume prior home insulin at same dose.
- If patient takes HS Lantus and transitioning in AM (or vice versa), can give a one-time dose of NPH at half the home Lantus dose to bridge until usual Lantus time.
 Insulin Orders
[[Jeasal Insulin

[Jprandial / Rapid-Acting
(] combination Insulins

[insulin Lispro Sliding Scale

¥ Not On Insulin Prior to Admission

- Recommendation is Lantus 0.25 Ulkg ONCE daily AND Lispro 0.25 u/kg divided TID AC
¥ Insulin Orders

click for more:
~ No Insurance Coverage

The Novolin products (R, NPH, 70/30) at our pharmacy are $25 per vial. The Humuiin products (R, NPH, 70/30) are significantly more expensive.

Recommended dosing options.

1. NPH 0.25 u/kg divided BID with 2/3 of dose in AM (0.16 u/kg and 1/3 at dinner (0.08 ukg) AND Regular insulin 0.25 u/kg divided BID with breakfast and dinner
2.70/30 0.5 u/kg divided BID with breakfast and dinner

¥ Insulin Orders

click for more
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Acknowledge reason:
| Snooze |

& Add to unsigned orders: SCREEN FOR DKA
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n for DK

Blood Gas Analysis With Electrolytes (Aegis)

STAT - Call Pulm Lab First occurrence Today at 0844
FIO2 or LPM? FIO2

FIO2 or LPM amount? 2

Anticoagulants? No

Type of Draw: Venous (Sending via Tube!
Temperature (at time of ordering): 37

Alert MD to possibility of DKA given POC blood glucose >500
Routine, Continuous starting Today at 0844 Until Specified

Next Required
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