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What is a Clinical Pathway? et

An evidence-based guideline that decreases unnecessary variation
and helps promote safe, effective, and consistent patient care.



Connechcut

Objectives of Pathway P i ans

 Establishing a clear, unambiguous, written protocol, adapted to our
local circumstances, for appropriate triage and management of
mild-moderate DKA.

 Building consensus within all experts who are involved in DKA
management to provide highest quality care standard



Connechcut

Why is Pathway Necessary? P i ans

« DKA can have potentially fatal complications.

« Consistent and meticulous monitoring and treatment guidelines should be
followed to carefully correct the metabolic derangement, while avoiding
complications of therapy.

 Levels of monitoring and treatment vary based on a patient’s initial presentation

* The pathway provides consistent guidelines for care after a patient has been
stabilized, and to help them transition back to their routine home care when
ready.
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Background: DKA Definition “="Childrens

* Hyperglycemia: Blood glucose (BG) > 11mmol/L (~200mg/dL)
* Venous pH < 7.3 OR Bicarbonate <15 mmol/L

» Ketonemia and ketonuria
o Blood 3-hydroxybutyrate (BOHB) concentration 23 mmol/L
o Urine ketones are typically =22+ (‘moderate or large’) positive



Background: DKA Definition P i ans

Hyper-
. glycemia Other Metabolic Acidotic
Other Hyperglycemic States
States Lactic acidosis
ganS{)HU'olled DM Hyperchloremic acidosis

Salicylism
Stress hyperglycemia

Other Ketotic States.
Ketotic hypoglycemia
Alcoholic ketosis
Starvation ketosis
Isopropyl alcohol
Hyperemesis

Kitabchi AE, Nyenwe EA. Hyperglycemic crises in diabetes
mellitus: diabetic ketoacidosis and hyperglycemic
hyperosmolar state. Endocrinol Metab Clin North Am 2006;
35:725-51.
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Clinical manifestations of DKA ®=®Childrens

Click the link to see

Kussmaul breathing

* Dehydration
« Tachypnea; deep sighing (Kussmaul) respiration

* Nausea, vomiting, and abdominal pain that may mimic an acute abdominal
condition

« Confusion, drowsiness, progressive obtundation and loss of consciousness



https://youtu.be/TG0vpKae3Js

. . . . ® H
DKA risk is increased in: o P rene

 Children who omit insulin

 Children with poor metabolic control or previous episodes of DKA

» Gastroenteritis with persistent vomiting and inability to maintain hydration
 Children with psychiatric disorder

 Children with difficult or unstable family circumstances

* Peripubertal and adolescent girls

 Children with limited access to medical services

* Insulin pump therapy

s%In Children with established diabetes with recurrent DKA, insulin omission or
failure to follow sick day or pump failure management guidelines accounts for
almost all episodes.
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DKA Morbidity and Mortality “="Childrens

* In population studies, the mortality rate from DKA in children is
0.15-0.30% and may be decreasing.

» Cerebral injury is the major cause of mortality and morbidity
» Cerebral edema accounts for 60-90% of all DKA deaths

* From 10-25% of survivors of cerebral edema have significant
residual morbidity.

 Children without overt neurological symptoms during DKA treatment
may have subtle evidence of brain injury, particularly memory
deficits, after recovery from DKA.




DKA Morbidity and Mortality: «SaConnscti
Other complications PChildrens

* Hypokalemia * Rhinocerebral or pulmonary
» Hypocalcemia, hypomagnesemia mucormycosis

» Severe hypophosphatemia * Aspiration pneumonia
* Pulmonary edema

. Other central nervous system * Acute respiratory distress syndrome

complications include dural sinus (ARDS)
thrombosis, basilar artery thrombosis, * Pneumothorax, pneumomediastinum,
intracranial hemorrhage, and cerebral and SC emphysema

infarction - Rhabdomyolysis
 Ischemic bowel necrosis
 Acute renal failure

* Sepsis » Acute pancreatitis

* Hypoglycemia

* VVenous thrombosis
* Pulmonary embolism
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Cerebral Edema: Risk Factors ®=®Childrens

» Potential risk factors at diagnosis or during treatment of DKA:
o Greater hypocapnia at presentation after adjusting for degree of acidosis
o Increased serum urea nitrogen at presentation
o Severe acidosis at presentation
o Bicarbonate treatment for correction of acidosis
o A marked early decrease in serum effective osmolality

o An attenuated rise in serum sodium concentration or an early fall in glucose-
corrected sodium during therapy

o Greater volumes of fluid given in the first 4 hours
o Administration of insulin in the first hour of fluid treatment
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Cerebral Edema: Signs and Symptoms “s"Childrens

* Headache and slowing of heart rate

* Change in neurological status (restlessness, irritability, increased
drowsiness, and incontinence)

» Specific neurological signs (e.g., cranial nerve palsies, papilledema)
* Rising blood pressure
* Decreased O2 saturation




Connechcut

Cerebral Edema: Diagnostic Criteria S

* Abnormal motor or verbal response to pain
* Decorticate or decerebration posture
 Cranial nerve palsy (especially Ill, IV, and VI)

» Abnormal neurogenic respiratory pattern (e.g., grunting,
tachypnea, Cheyne—Stokes respiration, apneusis)



Cerebral Edema: Timing of Onset

®_ Connecticut

®=®Childrens

Number of patients

16
14
12
10

S N B O @@

0-2.9 689  9-11.9 >15

Time of onset of Neurological Compromise (hours)
Muir A, et al, Diab Care. July 2004
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Cerebral Edema: Treatment ‘- Childrenss

* Treatment should be initiated as soon as the condition is
suspected

 Decrease the rate of maintenance fluids

* Hyperosmotic therapies: Mannitol or Hypertonic Saline per
pathway guidelines

* Increase the head of bed to 30 degrees
* Intubation as necessary
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Cerebral Edema: Imaging “="Childrens

* After treatment for cerebral edema has been started cranial
iImaging may be considered as with any critically ill patient
with encephalopathy or acute focal neurologic deficit

* The primary concern leading to imaging is whether the
patient has a lesion requiring emergency neurosurgery

o(e.q., intracranial hemorrhage) or a lesion that may necessitate
anticoagulation (e.g., cerebrovascular thrombosis)




Glasgow Coma Scale (GCS)

<

Connecticut

Childrens

« An important tool for monitoring for cerebral edema

Modified Glasgow Coma Scale for Infants and Children

pain
No response

No response

Child Infant Score
Eye opening Spontaneous Spontaneous 4
To speech To speech 3
To pain only To pain only 2
No response No response 1
Best verbal response| Oriented, appropriate Coos and babbles 5
Confused Irritable cries 4
Inappropriate words Cries to pain 3
Incomprehensible sounds Moans to pain 2
No response No response 1
Best motor Obeys commands Moves spontaneously and 6
responsex* Localizes painful stimulus purposefully 5
Withdraws in response to Withdraws to touch 4
pain Withdraws to response in pain 3
Flexion in response to pain | Abnormal flexion posture to pain 2
Extension in response to Abnormal extension posture to pain |1

*If patient is intubated, unconscious, or preverbal, the most important part of this scale is motor
response. Motor response should be carefully evaluated.



DKA Clinical Pathway
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The DKA Clinical Pathway is divided into 5 phases of care:
1) Transport Algorithm

The first 3 phases of care focus on

2) Emergency Room Algorithm identification and initial acute management

3) PICU Management Algorithm

4) Med/Surg Management Algorithm ]_
5) DKA Resolution and Ongoing Management Algorithm

We will review each phase of care in the following slides.

The last 2 phases of
care are for patients
who have stabilized
and when DKA
resolves



DKA — Transport Algorithm



CLINICAL PATHWAY: THIS PATHWAY

SERVES AS AGUIDE
AND DOES NOT

Diabetes Ketoacidosis (DKA) Transport Algorithm REPLAGE CLINICAL

JUDGMENT.

Indusion Criteria Patient of any age presenting with potential Diabetic Ketoacidos s (DKA)
{Consider if history of: weightloss, vomiting, abdominal pain, polyuria, polydipsia, nocturia;
Consider if exam findings of: tiredness, Kussm aul respiration s, dehydration, mental status change's, abdominal pain
{can be severe and present asacute abdomen]]

Exclusion Criteria: well- appearing, HCO3 >18 mmol/L

v

EST ABUSH DIAGNOSIS
Establish DKA diagnosis (defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, ketones —blood or urine)

*Note: Hyperglycemic Hyperosmolar Syndrome (HHS) k @ spectrum with DKA, and may not have acidos s and ketones, but wil hove severe
hyperglycemia and dehydration. Dicuss care with PICU/Endocrine.

v

INITIAL MANAGEMENT

* The purpose of the Transport
Algorithm is to provide guidance for

Establish Access:
. PNV x2

teams transporting patients with

¢ Make NPO
o Give 0.9% NS bolus 10 mL/kg over 30-60 min

" y o Additiond fluidbolus only  signs of worsening dehydration or presence of shock (hypotenson, tachycardia, defayed cap refill
( : I ( : h ofiguria)
S l l S e Ct e d D KA tO I I d re l l S 0 Caution needed whe n using depre ssed mental status as marker of shock, asit may repre sent DKA a ssociated brain injury
o large volume fluid re susdtation may be associated with inareased risk of DKA assodated brain injury
o Iflong transport expected, consider initiation of special maintenance fluids from referring hospital after di scu ssion with medical control

L ]
M e d I C a I C e n t e r *if fluids and insulin drip aiready initiated atreferring hospital, tramport team to caff medicaf controf to determine next steps inmanagement.

—Any of theFollowing Present?
Persistent hypokalemia or hyperkalemia with serum K+ <3 mmol/L or >6 mmol/L
Persstent sgns of poor cardiac ou tput, unresponsive to initial re ydration
Altered mental status

* The main ObjeCtiveS are early e T
identification and initial stabilization.

Call medical control
and discu ss care with
PICU

hr—DO NOT GIVE BOLUS INSULIN
. Continue IVFsat minimum of 1.5 maintenance
o ifglucose <300: D5NS
o ifglucose =300: NS
*if transport time anticipated > 60 minutes and K 3-5 use|
befow fluids if available
o if glucose <300, K3-5: D5NS + 20 Kd
o ifglucose 2300, K3-5: N5 +20 Kdl
e Continuous monitor
o Frequent neuro assessments

. Call medical control to contact Endocrine to
discuss subcu aneous insulin

. Continue NS IVFsat minimum of 1.5
maintenance
Continuous monitor

*  Frequentneuro assessments

¢ labs:
o glucose qlh, istat chem 7 and VBG q2h

serum HCO3 <12 mmol/T"

e after initial NS bolus?

. Labs:
o glucose qlh, istat chem 7and VBG qzh
v
Admit to Emergency De partment (see Emergency
Admit to PICU Department DKA Pathway),
or direct admit to Med-Surg
Always monitor for DKA Associated Brain Injury and notify the PICU attending if s/s present!
Signs/Symptoms:

e HA, change in neuro status (restlessne ss, iritability, drowsiness), inappropriate slowing of HR or rise ofBP

Treatment: Therapy should always pre cede imaging!

o {1)Hypertonic Saline(3%) 1.25 — 2.5 mEq/kg (2.5 — 5 mi/kg) IV (over 5 min for acute herniation; over 10 min for increased intracranial pre ssure) OR
Marnitol 0.25 g/kg over 30 minutes

o {(2)Ensure pton 0.9% NS containing fluids

. (3) Discuss criteria for intubation {e.g. repiratory depression, poor airway control, worsening neurologic statu sdespite treatment)

o {4)Consider head CT

* Do notgive sedating meds outside the setting of intubation (may lead to rise of PCO2 and herni

ion)

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD

LAST UPDATED: D¢

©2019 Connecticut Children's Medical Center. Al rights reserve



CLINICAL PATHWAY: A A BB

AND DOES NOT

Diabetes Ketoacidosis (DKA) Transport Algorithm REPLAGE CLINICAL

JUDGMENT.

Inclusion Criteria: Patient of any age presenting with potential Diabetic Ketoacidosis (DKA)

[Consider if history of: weight loss, vomiting, abdominal pain, polyuria, polydipsia, nocturia;
Consider if exam findings of: tiredness, Kussmaul respirations, dehydration, mental status changes, abdominal pain
(can be severe and present as acute abdomen)]

Exclusion Criteria: well- appearing, HCO3 >18 mmol/L

i .
ESTABLISH DIAGNOSIS
Establish DKA diagnosis (defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, ketones — blood or urine)

*Note: Hyperglycemic Hyperosmolar Syndrome (HHS) is a spectrum with DKA, and may not have acidosis and ketones, but will have severe
hyperglycemia and dehydration. Discuss care with PICU/Endocrine.

—Any of theFollowing Present?
« Persistent hypokalemia or hyperkalemia with serum K+ <3 mmol/L or >6 mmolfL
o Persstent signs of poor cardiac output, unresponsive toinitial re hydration
. Altered mental status

. Notify PICU of admission and e stablish m edical control No

Those with a suspicion of DKA should be included. DKA ()
should be suspected based on concerning components —
of the history and physical, as outlined above. ¢ o

o ifglucose 2300: NS

. Call medical control to contact Endocrine to
discuss subcu aneous insulin

. Continue NS IVFsat minimum of 1.5
maintenance

. Continuous monitor

*  Frequentneuro assessments

¢ labs:
o glucose qlh, istat chem 7 and VBG q2h

serum HCO3 <12 mmol/T"
after initial NS bolus?

*if transport time anticipated > 60 minutes and K 3-5 use|

. Y . .
befow fluids if available
al’y iaentitication Is ey_ B e <0 5 5t 20
o ifglucose 2300, K3-5: N5 +20 Kdl
e Continuous monitor

. . .
o Frequentneuro assessments
Once DKA is suspected, the diagnosis should be oo
b) o glucose g1h, istat chem 7 and VBG g2h
o o - - ¥ v
. Admit to Emergency De partment (see Emergency
established based on specific criteria ]
Ll or direct admit to Med-Surg
PY I I < 7 3 Always monitor for DKA Associated Brain Injury and notify the PICU attending if s/s present!
p = Signs/Symptoms:
o HA change in neuro status (restle ssne s, irritability, drowsiness), inappropriate dowing of HR or rise of BP
° < Treatment: Therapy should always pre cede imaging!
o {1)Hypertonic Saline(3%) 1.25 — 2.5 mEq/kg (2.5 — 5 mi/kg) IV (over 5 min for acute herniation; over 10 min for increased intracranial pre ssure) OR
Marnitol 0.25 g/kg over 30 minutes
 Blood sugar >200

 Ketones in the blood or urine

[ Ye

. (3) Discuss criteria for intubation {e.g. repiratory depression, poor airway control, worsening neurologic statu sdespite treatment)
o {4)Consider head CT
* Do notgive sedating meds outside the setting of intubation (may lead to rise of PCO2 and herniation)

ONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD

V.

®_ Connecticut
“=®Childrens
©2019 Connecticut Children's Medical Center. All rights reserved



THIS PATHWAY

CLINICAL PATHWAY: SERVES AS A GUIDE

AND DOES NOT

Diabetes Ketoacidosis (DKA) Transport Algorithm REPLAGE CLINICAL

JUDGMENT.

Inclusion Criteria: Patient of any age presenting with potential Diabetic Ketoacidosis (DKA)
[Consider if history of: weight loss, vomiting, abdominal pain, polyuria, polydipsia, nocturia;
Consider if exam findings of: tiredness, Kussmaul respirations, dehydration, mental status changes, abdominal pain
(can be severe and present as acute abdomen)]
Exclusion Criteria: well- appearing, HCO3 >18 mmol/L

i .
ESTABLISH DIAGNOSIS
Establish DKA diagnosis (defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, ketones — blood or urine)

- *Note: Hyperglycemic Hyperosmolar Syndrome (HHS) is a spectrum with DKA, and may not have acidosis and ketones, but will have severe
hyperglycemia and dehydration. Discuss care with PICU/Endocrine.

* Note that Hyperglycemic Hyperosmolar
Syndrome (HHS) may present within the PRI S

o ifglucose <300: DSNS

—Any of theFollowing Present?
Persistent hypokalemia or hyperkalemia with serum K+ <3 mmol/L or >6 mmol/L
Persstent sgns of poor cardiac ou tput, unresponsive to initial re ydration
Altered mental status

Call medical control to contact Endocrine to
discuss subcu aneous insulin

Continue NS IVFsat minimum of 1.5
maintenance

Continuous monitor

o ifglucose 2300: NS

spectrum of suspected DKA. If this is present, it T

o ifglucose 2300, K3-5: N5 +20 Kdl

serum HCO3 <12 mmol/T"
after initial NS bolus?

*  Frequentneuro assessments
¢ labs:

Continuous monitor o glucose qlh, istat chem 7 and VBG q2h
Frequent neuro assessments

Is important to discuss the diagnosis and D
management with the PICU and Endocrinology [N G-
teams.

Signs/Symptoms:
HA, change in neuro status (restlessne ss, irritability, drowsiness), inappropriate slowing of HR or rise of BP

Treatment: Therapy should always pre cede imaging!
{1) Hypertonic Saline(3%) 1.25 — 2.5 mEq/kg (2.5 — 5 ml/kg) IV (over 5 min for acute herniation; over 10 min for increased intracranial pre ssure) OR
Marnitol 0.25 g/kg over 30 minutes
(2) Ensure pt on 0.9% NS containing fluids
. (3) Discuss criteria for intubation {e.g. repiratory depression, poor airway control, worsening neurologic statu sdespite treatment)
(4) Consider head CT
* Do notgive sedating meds outside the setting of intubation (may lead to rise of PCO2 and herniation)

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD

[ ] Connecticut
“=®Childrens
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CLINICAL PATHWAY: A A BB

AND DOES NOT

Diabetes Ketoacidosis (DKA) Transport Algorithm REPLAGE CLINICAL

JUDGMENT.

INITIAL MANAGEMENT

Labs:
° iSTAT chem 7, venous blood gas
° Repeat Chem 7/VBG after initial NS bolus

Establish Access:
° PIVx2

FEN*:
. Make NPO
° Give 0.9% NS bolus 10 mL/kg over 30-60 min
o  Additional fluid bolus only if signs of worsening dehydration or presence of shock (hypotension, tachycardia, delayed cap refill,
oliguria)
o  Caution needed when using depressed mental status as marker of shock, as it may represent DKA associated brain injury
o  Large volume fluid resuscitation may be associated with increased risk of DKA associated brain injury
. If long transport expected, consider initiation of special maintenance fluids from referring hospital after discussion with medical control

*If fluids and insulin drip already initiated atreferring hospital, transport team to call medical control to determine next steps in management.

. Notify PICU of admission and e stablish m edical control No
. Startregular insulininfusion (1 unit/mL) at 0.1 unit/kg/
hr—DO NOT GIVE BOLUS INSULIN

Continue IVFsat minimum of 1.5 maintenance

o ifglucose <300: DSNS

o ifglucose 2300: NS

*iftransport time anticipated > 60 minutes ond K 3-5 use)
below fiuids if availohle

o ifglucose <300, K 3-5: D5NS + 20 KO

0 ifglucose 300, K3-5: NS +20 KCl

Continuous monitor

Frequent neuro assessments

Labs:

 The initial management is focused on stabilization. _

° . ¥ v
a S A ) Admit to Emergency Department (see Emergency
Admit to PICU Department DKA Pathway),
or direct admit to Med-Surg
 Itis important to get “baseline” and repeat labs after the
Signs/Symptoms:
N S b I L L e HA, change in neuro status {restle ssne ss, irritability, drowsiness), inappropriate slowing of HR or rise of BP
O u S I S g Ive n - Treatment: Therapy should always pre cede imaging!

o {1)Hypertonic Saline(3%) 1.25 —2.5 mEq/kg (2.5 5 ml/kg) IV {over 5 min for acute herniation; over 10 min for increased intracranial pre ssure) O

. Call medical control to contact Endocrine to
discuss subcu aneous insulin

. Continue NS IVFsat minimum of 1.5
maintenance
Continuous monitor

*  Frequentneuro assessments

¢ labs:
o glucose qlh, istat chem 7 and VBG q2h

serum HCO3 <12 mmol/T"

e after initial NS bolus?

Always monitor for DKA Associated Brain Injury and notify the PICU attending if s/s present!

Marnitol 0.25 g/kg over 30 minutes

° . A 1 o {(2)Ensure pton 0.9% NS containing fluids
CCe S S . I n e S S O u e p a Ce W e n eve r p O S S I e *  (3)Discuss criteria for intubation (e.g. regiratory depression, poor airway control, wor sening neurologic statu s despite treatment)

o {4)Consider head CT
* Do notgive sedating meds outside the setting of intubation (may lead to rise of PCO2 and herniation)

.+ACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD

®_ Connecticut
“=®Childrens
©2019 Connecticut Children's Medical Center. All rights reserved



5 THIS PATHWAY
CLINICAL PATHWAY: SERVES AS A GUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

Diabetes Ketoacidosis (DKA) Transport Algorithm

INITIAL MANAGEMENT

Labs:
° iSTAT chem 7, venous blood gas
° Repeat Chem 7/VBG after initial NS bolus

Establish Access:
° PIVx2

FEN*:
. Make NPO
° Give 0.9% NS bolus 10 mL/kg over 30-60 min
o  Additional fluid bolus only if signs of worsening dehydration or presence of shock (hypotension, tachycardia, delayed cap refill,
oliguria)
o  Caution needed when using depressed mental status as marker of shock, as it may represent DKA associated brain injury
o  Large volume fluid resuscitation may be associated with increased risk of DKA associated brain injury
. If long transport expected, consider initiation of special maintenance fluids from referring hospital after discussion with medical control

*If fluids and insulin drip already initiated atreferring hospital, transport team to call medical control to determine next steps in management.

. Notify PICU of admission and e stablish m edical control No
. Startregular insulininfusion (1 unit/mL) at 0.1 unit/kg/
hr—DO NOT GIVE BOLUS INSULIN

. Call medical control to contact Endocrine to
discuss subcu aneous insulin
. Continue NS IVFsat minimum of 1.5

. Continue IVFsat minimum of 1.5 maintenance

* Itis important to make the patient NPO and give a 0.9%
NS bolus 10 ml/kg over 30-60 minutes. Large volume
fluid resuscitation may increase the risk of DKA

serum HCO3 <12 mmol/T"
after initial NS bolus?

o ifglucose 2300, K3-5: N5 +20 Kdl
e Continuous monitor
o Frequent neuro assessments

o glucose qlh, istat chem 7 and VBG q2h

associated brain injury. C ~ ) — Cw)

Additional fluid boluses should only be given if there is T e

worsening dehydration or shock (as defined by

hypotension, tachycardia, delayed cap refill and oliguria, g e s At (118 e

not depressed mental status) —
Childrens

o {2)Ensure pton 0.9% NS containing fluid's
LAST UPDA’

. (3) Discuss criteria for intubation {e.g. repiratory depression, poor airway control, worsening neurologic statu sdespite treatment)

©2019 Connecticut Children's Medical Center. Al rights reserve



5 THIS PATHWAY
CLINICAL PATHWAY: SERVES AS A GUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

Diabetes Ketoacidosis (DKA) Transport Algorithm

INITIAL MANAGEMENT

Labs:
° iSTAT chem 7, venous blood gas
° Repeat Chem 7/VBG after initial NS bolus

Establish Access:
° PIVx2

FEN*:
. Make NPO
° Give 0.9% NS bolus 10 mL/kg over 30-60 min
o  Additional fluid bolus only if signs of worsening dehydration or presence of shock (hypotension, tachycardia, delayed cap refill,
oliguria)
o  Caution needed when using depressed mental status as marker of shock, as it may represent DKA associated brain injury
o  Large volume fluid resuscitation may be associated with increased risk of DKA associated brain injury
. If long transport expected, consider initiation of special maintenance fluids from referring hospital after discussion with medical control

eam to call medical control to determine next steps in management.

. Notify PICU of admission and e stablish m edical control No

» Transport Considerations: e
- |If the patient was already started on fluids and =2

an insulin drip at an outside hospital, call

medical control to discuss with endocrinology. ) Cressmss)

Always monitor for DKA Associated Brain Injury and notify the PICU attending if s/s present!

- If there is a longer transport expected,

Treatment: Therapy should always pre cede imaging!

. Call medical control to contact Endocrine to
discuss subcu aneous insulin
IVFsat minimum of 1.5

serum HCO3 <12 mmol/T"
after initial NS bolus?

aticpated > 60 minutes od K 35 uselq

o glucose qlh, istat chem 7 and VBG q2h

o {1)Hypertonic Saline(3%) 1.25 —2.5 mEq/kg (2.5 5 ml/kg) IV {over 5 min for acute herniation; over 10 min for increased intracranial pre ssure) O
Marnitol 0.25 g/kg over 30 minutes
N

discuss starting special maintenance fluids R
with medical control.

* Do notgive sedating meds outside the setting of intubation (may lead to rise of PCO2 and herniation)

CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD

[ ] Connecticut
“=®Childrens




CLINICAL PATHWAY: THIS PATHWAY

SERVES AS AGUIDE
Diabetes Ketoacidosis (DKA) Transport Algorithm REPLACE CLINICAL

JUDGMENT.

Indusion Criteria Patient of any age presenting with potential Diabetic Ketoacidos s (DKA)
{Consider if history of: weightloss, vomiting, abdominal pain, polyuria, polydipsia, nocturia;
Consider if exam findings of: tiredne ss, Kussm aul respiration s, dehydration, mental status change's, abdominal pain
{can be severe and present asacute abdomen]]
Exclusion Criteria: well- appearing, HCO3 >18 mmol/L

\ ¢
Reassessment — Any of the Following Present?

Persistent hypokalemia or hyperkalemia with serum K+ <3 mmol/L or >6 mmol/L
Persistent signs of poor cardiac output, unresponsive to initial rehydration
Altered mental status

0, ketones—blood or urine)

il hove severe

(%3]

. Make NPO

o Give 0.9% NS bolus 10 ml/kg over 30-60 min

o Additiondd fluidbolus only § signs of worsening dehydration or presence of shoc k (hypotens ion, tachycardio, delayed cop refifl
ofiguria)

0 Caution needed whe n using depre ssed mental status as marker of shock, asit may repre sent DKA a ssociated brain injury

o large volume fluid re susdtation may be associated with inareased risk of DKA assodated brain injury

o Iflong transport expected, consider initiation of special maintenance fluids from referring hospital after di scu ssion with medical control

*if fluids and insulin drip aiready initiated atreferring hospital, tramport team to caff medicaf controf to determine next steps inmanagement.

Call medical control
and discuss care with |4Ye
PICU
—Any of the Fol lowing Present?

 After the bolus is g iven . reassessme nt should occur. s e ment s o ot o o, v esponi oA rehr o

e Alteredmental status

btify PICU of admission and e stablish medical control No
. . . . . . hrt regular insulin infusion {1 unit/mL) at 0.1 unit/kg/
. C I [ —DO NOT GIVE BOLUS INSULIN
inical signs that would prompt a admission include
o if glucose <300: DSNS
if glucose = 300: NS

* Hypokalemia (<3 mmol/L) or hyperkalemia (>6 mmol/L S

if glucose 300, K 3-5: NS +20 Kdl
b tinuous monitor

« Signs of poor cardiac output, unresponsive to the initial  a-—-

glucose q1h, istat chem 7 and VBG q2h

. Call medical control to contact Endocrine to
discuss subcu aneous insulin

. Continue NS IVFsat minimum of 1.5
maintenance
Continuous monitor

*  Frequentneuro assessments

¢ labs:
o glucose qlh, istat chem 7 and VBG q2h

serum HCO3 <12 mmol/T"
after initial NS bolus?

v

o v
rehyd ration efforts D Cmmg‘j

or dired admit to Med-Surg

° O r a I te re d m e n ta I Sta t u S Always monitor for DKA Associated Brain Injury and notify the PICU attending if s/s present!

ns/Symptoms:
HA, change in neuro status (restle ssne ss, irritability, drowsiness), inappropriate slowing of HR or rise of BP

tment: Therapy should always pre cede imaging!

{1) Hypertonic Saline(3%) 1.25 — 2.5 mEq/kg (2.5 — 5 ml/kg) IV (over 5 min for acute herniation; over 10 min for increased intracranial pre ssure) OR
Marnitol 0.25 g/kg over 30 minutes

(2) Ensure pt on 0.9% NS containing fluids

(3) Discuss criteria for intubation {e.g. repiratory depression, poor airway control, worsening neurologic statu sdespite treatment)

(4) Consider head CT

* Do notgive sedating meds outside the setting of intubation (may lead to rise of PCO2 and herniation)

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD
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CLINICAL PATHWAY: A A BB

AND DOES NOT

Diabetes Ketoacidosis (DKA) Transport Algorithm REPLAGE CLINICAL

JUDGMENT.

Additionally, a PICU
admission should occur
if there is a serum
HCO3 <12 mmol/L
present after the initial

NS bolus o
If HCO3 <12 mmol/L, a

&g Patient of any age presenting with potential Diabetic ketoacidosi s(DKA)
i foss, vomiting, abdominal pain, polyuria, polydipsia, nocturia;
igation's, dehydration, mental status change s, abdominal pain

Reassessment — Any of the Following Present?
Persistent hypokalemia or hyperkalemia with serum K+ <3 mmol/L or >6 mmol/L
Persistent signs of poor cardiac output, unresponsive to initial rehydration
Altered mental status

FEN*:
| - I - f : e Notify PICU of admission and establish medical control s . L[
reg u a r I n S u I n I n u S I O n Sta rt regu Iar insul in infusion (1 u nlt/m L) at 01 u nlt/kg/ o Addiriunniﬂu%l;zlriu;)m if signs of worsening dehydration or presence of shock (hypotens ion, tachycardia, delayed cap refif]

o Caution needed whe n using depre ssed mental status as marker of shock, as it may repre sent DkAa ssociated brain injury

h r— DO NOT GIVE BO LUS I NSU LI N o large volume fluid resusd ion may be associated with increased risk of DKA assodiated brain injury
.

S h O u I d b e g I Ve n ( N OT a ° Con ti n ue IVFS at m in im um Of 1.5 m ainte nan Ce Iflong transport expected, cgpNgr initiation of special maintenance fluids from referring hogpital after di scu ssion with medical control
bOlus) and IVF should o if glucose < 300: D5NS

o  if glucose 2 300: NS
CcO ntl nue *If transport time anticipated > 60 minutes and K 3-5 use
. below fluids if available

i i i if gl , K 3-5: |
. Gwdellnes fOf' ﬂUId o if glucose < 300, K 3-5: DSNS + 20 KC —

o if glucose =300, K 3-5: NS + 20 KCl [ oy P oo o

type are g |Ven here . e  Continuous monitor | 20".,":’:,‘31:!;;;’;&::?2@';[
[ ]

Frequent neuro assessments o if glucose 2300: NS

*if fluids and insulin drip dlig Qiring hospital, tramport team to catf medicat controf to determine next steps in management.

any of the Fol lowing Present?

serum HCO3 <12 mmol/Lge it s - <3 mnoll or 6ol
after initial NS bolus?

ntal statu's

. Call medical control to contact Endocrine to
discuss subcu aneous insulin

. Continue NS IVFsat minimum of 1.5
maintenance

. Continuous monitor

*  Frequentneuro assessments

¢ labs:
o glucose qlh, istat chem 7 and VBG q2h

serum HCO3 <12 mmol/T"
after initial NS bolus?

F . . *iftronsport time anticpated > 60 minutes ond K 3-5 use
m . below fluids if ovailcble
requent Onltorlng y ¢ Labs' o ifglucose <300, K 3-5: D5NS + 20 KO
. o ifglucose =300, K3-5: NS +20 KCl
. . o  glucose qlh, istat chem 7 and VBG g2h + Contnuousmonttor
*  Frequentneuro assessments
including labs, are =
b * o glucose q1h, istat chem 7 and VBG q2h
. . ¥ v
Admit to Emergency Department (see Emergency
I n I Ca e Admit to PICU Department DKA Pathway),
- Ad m|t to P | CU or direct admit to Med-Surg
O n Ce th e a ti e n t a rri Ve S Always monitor for DKA Associated Brain Injury and notify the PICU attending ifs/s present!
p Signs/Symptoms:
«  HA, change in neuro status (restle ssne ss, irritability, drowsiness), inappropriate slowing of HR or rise of BP
.
I n t h e P I ‘ l | th e P I ‘ l | Treatment: Therapy should always pre cede imaging!
y o (1)Hypertonic Saline(3%) 1.25 — 2.5 mEq/kg (2.5 — 5 ml/kg) IV (over 5 min for acute herniation; over 10 min for increased intracranial pre ssure) OR
Manrnitol 0.25 g/kg over 30 minutes
t I . t h e  (2)Ensure pton 0.9% NS containing fluid's
should be followed.

. (3) Discuss criteria for intubation {e.g. repiratory depression, poor airway control, worsening neurologic statu sdespite treatment)
o {4)Consider head CT
* Do notgive sedating meds outside the setting of intubation (may lead to rise of PCO2 and herniation)

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD
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CLINICAL PATHWAY: A A BB

AND DOES NOT

Diabetes Ketoacidosis (DKA) Transport Algorithm REPLAGE CLINICAL

JUDGMENT.

Indusion Criteria Patient of any age presenting with potential Diabetic Ketoacidos s (DKA)
{Consider if history of: weightloss, vomiting, abdominal pain, polyuria, polydipsia, nocturia;
Consider if exam findings of: tiredness, Kussm aul respirations, dehydration, mental status change's, abdominal pain

{can be severe and present asacute abdomen}]
Exclusion Griteria: well- appearing, HCO3 >18 mmol/L

Reassessment — Any of the Following Present? v

LISH DIAGNOSIS
Persistent hypokalemia or hyperkalemia with serum K+ <3 mmol/L or >6 mmol/L ™
. . . . « ey . ‘acidos b ondketones, but will hove severe
Persistent signs of poor cardiac output, unresponsive to initial rehydration T Fid fendoctine.

[ Altered mental status

* |f none of the PICU
criteria are met,
subcutaneous insulin

may be considered and
IVF should be

INITIAL MANAGEMENT

= iSTATchem 7, venousblood gas
o Repeat Chem 7/VBG after initial NS bolus

Establish Access:

. PNV x2
. .
FEN*:
staried/maintaine " e o
) No o Give 0.9% NS bolus 10 mL/kg ovel
o Additiond fiuid bolus ony J
oliguria)

o Caution needed whe n using
o large volume fluid re suscit;
Iflong transport expected, consi

with frequent neuro
and lab assessments.

° Call medical control to contact Endocrine to
discuss subcutaneous insulin

*if fluids and insulin drip aiready initiat]
v< e  Continue NS IVFsat minimumof 1.5
Picu
serum HCO3 <12 mmol/L maintenance
/ No—b

after initial NS bolus? ° Continuous monitor
Notify PICU of admission and e stablish medical Y Freq uent neu r-o assessments

Startregular insulininfusion (1 unit/mL) at 0.1 uj
hr —DO NOT GIVE BOLUS INSULIN

e Continue IVFsat minimum of 1.5 maintenance | @ La bS:
o ifglucose <300: D5NS .
o ifglucose 2300: NS

*if transport time anticipated > 60 minutes and o glucose qlh, Istat Chem 7 and VBG q2h
befow fluids if available

o ifglucose <300, K3-5: DSNS + 20 KO

Admission may occur
through the Emergency
Department or as a
direct admit to the
Med-surg Un|tS, In ( Admn:,p.w \/ Whm‘Ei’i‘i?;l?neg"&ﬂ?"*eEme’”“"

o ifglucose 2300, K3-5: N5 +20 Kdl
e Continuous monitor

o Frequent neuro assessments

o labs:

Signs/Symptoms:
o HA, change in neuro status {restlessne ss, irrit

Wh |Ch the appropriate ————7 Admit to Emergency Department (see Emergency
. Department DKA Pathway),
algorithm should be &

or direct admit to Med-Surg
followed PN e
- . (3) Discuss criteria for intubation {e.g. repiratory depression, poor airway control, worsening neurologic statu sdespite treatment)
e (4)Consider head CT
* Do notgive sedating meds outside the setting of intubation (may lead to rise of PCO2 and herniation)

Treatment: Therapy should always pre cede imaging!
o {1)Hypertonic Saline(3%) 1.25 —2.5 mEq/kg (2.5 — 5 ml/kg) IV {over 5 min for acute herniation; over 10 min for increased intracranial pre ssure) OR,

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD

[ ] Connecticut
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5 THIS PATHWAY
CLINICAL PATHWAY: SERVES AS A GUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

Diabetes Ketoacidosis (DKA) Transport Algorithm

Always monitor for DKA Associated Brain Injury and notify the PICU attending if s/s present!

Signs/Symptoms:
° HA, change in neuro status (restlessness, irritability, drowsiness), inappropriate slowing of HR or rise of BP

Treatment: Therapy should always precede imaging!
° (1) Hypertonic Saline(3%) 1.25 — 2.5 mEq/kg (2.5 — 5 ml/kg) IV (over 5 min for acute herniation; over 10 min for increased intracranial pressure) OR
Mannitol 0.25 g/kg over 30 minutes

° (2) Ensure pt on 0.9% NS containing fluids
° (3) Discuss criteria for intubation (e.g. respiratory depression, poor airway control, worsening neurologic status despite treatment)
° (4) Consider head CT

* Do not give sedating meds outside the setting of intubation (may lead to rise of PCO2 and herniation)

Call mnaibclconin © Persistent hypokalemia or hyperkale mia with serum K+ <3 mmol/L or >6 mmoljL.

o Persstent sgns of poor cardiac output, unresponsive toinitial re hydration
. Altered mental status

At all times, clinicians should monitor for DKA associated brain
injury and notify the PICU attending if present. e
Treatment should always precede imaging.

v

L] L . N ‘
Note the doses of hypertonic saline or mannitol, as these were ) ()

updated in 2022 to reflect the latest management guidelines. S 0
It is important to avoid sedating medications as it may lead to a rise - T
of PCO2 and herniation!

a
b not give sedating meds outside the setting of intubation (may lead torise of PCO2 and herniation)

. Call medical control to contact Endocrine to
discuss subcu aneous insulin
. Continue NS IVFsat minimum of 1.5

serum HCO3 <12 mmol/T"
after initial NS bolus?

o glucose qlh, istat chem 7 and VBG q2h

~EM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD

[ ] Connecticut
“=®Childrens
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DKA — Emergency Room Algorithm



* The purpose of the Emergency Room
Algorithm is to quickly establish the
diagnosis of DKA and provide initial
management considerations.

The point of entry into this algorithm is
if a patient presents with suspected

DKA in the emergency room, or if they
were transported from an outside
hospital.

This algorithm is similar to the
Transport Algorithm, but provides
additional interventions.

CLINICAL PATHWAY: A BB

AND DOES NOT

Diabetes Ketoacidosis (DKA) Emergency Room Algorithm | kestace cunicar

JUDGMENT.

Indusion Criteria: patient of any age presenting with potential Diabetic Ke toacidosis(DKA)
{Consider  history of: weight loss, vomiting, abdominal pain, polyuria, polycipsia, nocturia;
Consider if exam findings of: tiredne ss Kussmaul respirations, dehydration, mental status change s, abdominal pain
{can be severe and present asacute abdomenj]
Exclusion Criteria: well- appearing, HCO3 >18 mmol/L

INITIAL MANAGEMENT
Establish DKA diagnosis (defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, ketones—blood or urine)
*Note: Hyperglycemic Hyperosmolar Syndrome (HHS) & a spectrum with DKA, and may not hove acidosis and ketones, but will hove severe byperglyce mio and defydration.
Discuss care with PICU/Endocrine.
LABS: FEN: .
o Chem 10,Blood gas, CBC w diff, HDALC, o Make NPO o . EW'
STAT B-hydroxybuterate, UA e Give 0.9% NSbolus 10-20 ml/kg over 20-60 min o Ifoliguriapresent, insert
*  RepeatChem 7/VBG after initial NS bolus o Additionol fluid bolus only if signs of worsening foley catheter
) ) dehydration or s hock (hypotension, tachycardia, delayed . stictiz0
If newly diagnosed diabetes, odd: cop refill, ofiguria) v Bed Rest
*  FreeT4, TsH, islet cellantibody, insulin antibody, s Coution needed when using depressed mental status as
glutamic add decarboxylase antibody marker of shock, os it moy represent DKA associoted brain
e Consider C-peptide if BMI >95™ percentile injury
o Lorge volume fluid resuscitation moy be associotedwith
increased risk of cerebraf edema
«  Postbolus start NS at minimum of 1.5x maintenance unti
appropriate fluids (per PICU/Med Surg care) becom e available
Reassessment — Any of the Followirg Present?
o Persistent, severe metabolic acidosiswith serum HCO3 <12 mmol/L after initial NS bolus
«  Persistent hypokalemia or hyperkalemia with serum K+<3 mmol/L or >6 mmol/L
o Altered mental statusafter initial therapy
Persistent signs of poor cardiac ou tput, unresponsive to initial re hydration
¢ Arrange for Admit to PICU
o Order Regularinsulin LuniymL Proceed to Med/Surg
o Infusion rate: 0.1 unit/kg/hour Management
¢ DONOT GIVE BOLUS INSULIN
¢ Continue NS IVinfusion (minimum 1.5x mainterance)
until DKA spedficlVFs arrive
o Order DKA specific IVFsin preparation for PICU admission

Proceed to
PICU Management

Always monitor for DKA Associated Brain Injury and notify the PICU attending if s/s present!

Signs/Symptoms:
o HA, change in neuro status (restle ssne ss, irritability, drowsiness), inappropria te dowing of HR or rise of BP

Treatment: Therapy should always pre cede imaging!

o (1) Hypertonic Saline(3%) 1.25 — 2.5 mEq/kg (2.5— 5 ml/kg) IV (over 5 min for acute herniation; over 10 min for increased intracranial pre ssure ) OR
Marmnitol 0.25 g/kg over 30 minutes {can be repeated every 6-8 hours)

o (2) Ensure pton 0.9% NS fluids

o (3)IFGCS <11 after therapy, consider ETintubation

*  {4) Consider head CT

* Do notgive sedating meds outside the setting of intubation {maylead torise of PCO2 and hemiation)

If no improvement in mental status, repeat:
«  Hypertonic Saline (3%) 1.25-2.5 mEa/kg (2.5-5 mL/kg) IV {over 5 min for acute herniation; over 10 min for increased intracranial pressure) OR
Mannitol 0.25 g/kg over 30 minutes

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD
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CLINICAL PATHWAY: A BB

AND DOES NOT

Diabetes Ketoacidosis (DKA) Emergency Room Algorithm | ketace cunicar

JUDGMENT.

« Those with a suspicion
Of DKA ShOUId be Inclusion Criteria: patient of any age presenting with potential Diabetic Ketoacidosis (DKA)

[Consider if history of: weight loss, vomiting, abdominal pain, polyuria, polydipsia, nocturia;

i n CI u d ed . D KA S h O u Id Consider if exam findings of: tiredness, Kussmaul respirations, dehydration, mental status changes, abdominal pain

(can be severe and present as acute abdomen)]

be Suspected based On Exclusion Criteria: well- appearing, HCO3 >18 mmol/L

} INITIALMANAGEN}ENT
L Establish DKA diagnosis {defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, ketones —blood or urine)
CO n Ce rn I n g *Note: Huner; yor wundrome (HHS) i nectpum with DKA_gnd magy not i s gndketon, bt il b oy UL i and.
components of the

I I INITIAL MANAGEMENT
hIStory and phySICaI’ aS Establish DKA diagnosis (defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, ketones — blood or urine)

tI . d *Note: Hyperglycemic Hyperosmolar Syndrome (HHS) is a spectrum with DKA, and may not have acidosis and ketones, but will have severe hyperglyce mia and dehydration.

O u I n e . Discuss care with PICU/Endocrine.

Early identification is LaBs: EN:

. Chem 10, Blood gas, CBC w diff , HbA1C, . Make NPO o . Esglkillizssl':l\;?VcXI;RE'
key STAT B-hydroxybuterate, UA . Give 0.9% NS bolus 10-20 mL/kg over 30-60 min If oliguria present, insert
. *  Repeat Chem 7/VBG after initial NS bolus e Additional fluid bolus only if signs of worsening foley catheter ,
O nce D KA IS dehydration or shock (hypotension, tachycardia, delayed e  StrictI&0
Ifnewly diagnosed diabetes, add: cap refill, oliguria) Bed Rest
sus pected th e o FreeTs, TSH, islet cell antibody,-insulin antibody, e Caution needed when using depressed mental status as
) glutamic acid decarboxylase antibody marker of shock, as it may represent DKA associated brain
e Consider C-peptide if BMI >95™ percentile injury

diagnosis should be
eStab“Shed baSed On . Post bolus: start NS at minimum of 1.5x maintenance until

. Large volume fluid resuscitation may be associated with
increased risk of cerebral edema

appropriate fluids (per PICU/Med Surg care) become available

specific criteria:
(] p H < 7 . 3 Always monitor for DKA Associated Brain Injury and notify the PICU attending if s/s present!

Signs/Symptoms:

H C O 3 < 1 5 I ' l ' r I I/ *  HA change in neuro status {restle ssne ss, irritability, drowsin ess), inappropriate d owing of HR or rise of BP
O Treatment: Therapy should always pre cede imaging!

o (1) Hypertonic Saline(3%) 1.25 2.5 mEq/kg (2.5~ 5 ml/kg) IV (over 5 min for acute herniation; over 10 min for increased intracranial pre ssure ) OR

Mamnitol 0.25 g/kg over 30 minutes (can be repeated every 6-8 hours)

BI d > o (2) Ensure pton 0.9% NS fluids
O O S u a r . (3) If GCS <11 after therapy, consider ETintubation
*  {4) Consider head CT
* Do notgive sedating meds outside the setting of intubation {maylead torise of PCO2 and hemiation)

.
Ketones in the P ——
o Hypertonic Saline (3%) 1.25-2.5 mEq/kg {2.5-5 mL/kg) IV {over 5 min for acute herniation; over 10 min for increased intracranial pressure) OR
Mannitol 0.25 g/kg over 30 minutes

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD
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Note that
Hyperglycemic
Hyperosmolar
Syndrome (HHS) may
present within the
spectrum of suspected

DKA. If this is present,
it is important to
discuss the diagnosis
and management with
the PICU and
Endocrinology teams.

THIS PATHWAY
SERVES AS AGUIDE
AND DOES NOT

CLINICAL PATHWAY:

Diabetes Ketoacidosis (DKA) Emergency Room Algorithm | ketace cunicar

JUDGMENT.

Inclusion Criteria: patient of any age presenting with potential Diabetic Ketoacidosis (DKA)
[Consider if history of: weight loss, vomiting, abdominal pain, polyuria, polydipsia, nocturia;
Consider if exam findings of: tiredness, Kussmaul respirations, dehydration, mental status changes, abdominal pain

(can be severe and present as acute abdomen)]
Exclusion Criteria: well- appearing, HCO3 >18 mmol/L

INITIAL MANAGEMENT
Establish DKA diagnosis (defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, ketones —blood or urine)
*Note: Huner; yor wundrome (HHS) i 57

nectnim with DA and may por s ondierones hirwil boue sey

INITIAL MANAGEMENT

Establish DKA diagnosis (defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, ketones — blood or urine)
*Note: Hyperglycemic Hyperosmolar Syndrome (HHS) is a spectrum with DKA, and may not have acidosis and ketones, but will have severe hyperglyce mia and dehydration.

LABS:

. Chem 10, Blood gas, CBC w diff , HbA1C,
STAT B-hydroxybuterate, UA

. Repeat Chem 7/VBG after initial NS bolus

Ifnewly diagnosed diabetes, add:

° Free T4, TSH, islet cell antibody, insulin antibody,
glutamic acid decarboxylase antibody

. Consider C-peptide if BMI >95™ percentile

Discuss care with PICU/Endocrine.

EEN: NURSING CARE:

. Establish PIV x2
If oliguria present, insert
foley catheter

Make NPO
Give 0.9% NS bolus 10-20 mL/kg over 30-60 min
e Additional fluid bolus only if signs of worsening

dehydration or shock (hypotension, tachycardia, delayed Strict 1&0
cap refill, oliguria) Bed Rest

. Caution needed when using depressed mental status as
marker of shock, as it may represent DKA associated brain
injury

. Large volume fluid resuscitation may be associated with
increased risk of cerebral edema

Post bolus: start NS at minimum of 1.5x maintenance until

appropriate fluids (per PICU/Med Surg care) become available

Always monitor for DKA Associated Brain Injury and notify the PICU attending if s/s present!

Signs/Symptoms:
HA, change in neuro status (resstle ssne ss,irritability, drowsin ess), inappropriate dowing of HR or rise of BP

Treatment: Therapy should always pre cede imaging!
o (1) Hypertonic Saline(3%) 1.25 — 2.5 mEq/kg (2.5— 5 ml/kg) IV (over 5 min for acute herniation; over 10 min for increased intracranial pre ssure ) OR
Marmnitol 0.25 g/kg over 30 minutes {can be repeated every 6-8 hours)
(2) Ensure pt on 0.9% NS fluids
(3) IFGCS <11 after therapy, consider ETintubation
*  {4) Consider head CT
* Do notgive sedating meds outside the setting of intubation {maylead torise of PCO2 and hemiation)

If no improvement in mental status, repeat:
Hypertonic Saline (3%) 1.25-2.5 mEa/kg (2.5-5 mL/kg) IV {over 5 min for acute herniation; over 10 min for increased intracranial pressure) OR
Mannitol 0.25 g/kg over 30 minutes

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD
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THIS PATHWAY

CLINICAL PATHWAY: SERVES AS A GUIDE

AND DOES NOT

Diabetes Ketoacidosis (DKA) Emergency Room Algorithm | ketace cunicar

JUDGMENT.

Inclusion Criteria: patient of any age presenting with potential Diabetic Ketoacidosis (DKA)

[Consider if history of: weight loss, vomiting, abdominal pain, polyuria, polydipsia, nocturia;
Consider if exam findings of: tiredness, Kussmaul respirations, dehydration, mental status changes, abdominal pain
(can be severe and present as acute abdomen)]

Exclusion Criteria: well- appearing, HCO3 >18 mmol/L

INITIAL MANAGEMENT
Establish DKA diagnosis (defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, ketones —blood or urine)
*Note: Huner; yor wundrome (HHS) i nectpum with DKA_gnd magy not s gndketon, bt il b oy UL

INITIAL MANAGEMENT
Establish DKA diagnosis (defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, ketones — blood or urine)
*Note: Hyperglycemic Hyperosmolar Syndrome (HHS) is a spectrum with DKA, and may not have acidosis and ketones, but will have severe hyperglyce mia and dehydration.
Discuss care with PICU/Endocrine.

Labs include a more LABS: FEN: NURSING CARE:

. Chem 10, Blood gas, CBC w diff , HbA1C, . Make NPO . Establish PIV

thoroug h evaluation than STAT B-hydroxybuterate, UA e Give 0.9% NS bolus 10-20 mL/kg over 30-60 min «  Ifoliguria present, insert
. *  Repeat Chem7/VBG after initial NS bolus e Additional fluid bolus only if signs of worsening foley catheter
the Transport A|gOFIth m dehydration or shock (hypotension, tachycardia, delayed N Strict 180
’ . . .
. If newly diagnosed diabetes, add: cap refill, oliguria) . Bed Rest
a nd are I |Sted h ere. ° FreeTd, TSH' islet cell ant'bOdVr_'nSUI'“ antibody, e Caution needed when using depressed mental status as
glutamic acid decarboxylase ar:]t| body marker of shock, as it may represent DKA associated brain
. Consider C-peptide if BMI >95™ percentile injury

. Large volume fluid resuscitation may be associated with
increased risk of cerebral edema
. Post bolus: start NS at minimum of 1.5x maintenance until
appropriate fluids (per PICU/Med Surg care) become available

Always monitor for DKA Associated Brain Injury and notify the PICU attending if s/s present!

Signs/Symptoms:
HA, change in neuro status (resstle ssne ss,irritability, drowsin ess), inappropriate dowing of HR or rise of BP

Treatment: Therapy should always pre cede imaging!
{1) Hypertonic Saline(3%) 1.25 — 2.5 mEq/kg (2.5— 5 ml/kg) IV (over 5 min for acute herniation; over 10 min for increased intracranial pre ssure ) OR
Marmnitol 0.25 g/kg over 30 minutes {can be repeated every 6-8 hours)
(2) Ensure pt on 0.9% NS fluids
(3) IFGCS <11 after therapy, consider ETintubation
(4) Consider head (T
* Do notgive sedating meds outside the setting of intubation {maylead torise of PCO2 and hemiation)

If no improvement in mental status, repeat:
Hypertonic Saline (3%) 1.25-2.5 mEa/kg (2.5-5 mL/kg) IV {over 5 min for acute herniation; over 10 min for increased intracranial pressure) OR
Mannitol 0.25 g/kg over 30 minutes

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD
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Make the patient NPO and
give 0.9% NS bolus 10-20
ml/kg over 30-60 minutes
as a large volume fluid
resuscitation may be
associated with an increased
risk of cerebral edema.

Repeat boluses should only
be given if worsening
dehydration or shock

(hypotension, tachycardia,
delayed cap refill, oliguria; not
depressed mental status)

After the initial bolus is given,
repeat chem7/VBG and start
NS at minimum of 1.5x
maintenance until more
appropriate fluids are
available in PICU/Med Surg.

CLINICAL PATHWAY: A BB

AND DOES NOT

Diabetes Ketoacidosis (DKA) Emergency Room Algorithm | kestace cunicar

JUDGMENT.

Inclusion Criteria: patient of any age presenting with potential Diabetic Ketoacidosis (DKA)
[Consider if history of: weight loss, vomiting, abdominal pain, polyuria, polydipsia, nocturia;
Consider if exam findings of: tiredness, Kussmaul respirations, dehydration, mental status changes, abdominal pain

Exclusion Criteria: well- appearing, HCO3 >18 mmol/L

(can be severe and present as acute abdomen)]

ic Hrperosmolar Syndrome (HHS) i a spectrum with DKA, and may not have acidosis andketones, but wil have severe byperglycemia and defydration.
Discuss care with PICU /Endocrine.

Establish DKA diagnosis (defined by pH <7.3, HCO3 <15 mmol/L, blood sigar >200, ketones —blood or urine)
*Note: Hyperglycem|

INITIAL MANAGEMENT

Establish DKA diagnosis (defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, ketones — blood or urine)
*Note: Hyperglycemic Hyperosmolar Syndrome (HHS) is a spectrum with DKA, and may not have acidosis and ketones, but will have severe hyperglyce mia and dehydration.

LABS:

. Chem 10, Blood gas, CBC w diff , HbA1C,
STAT B-hydroxybuterate, UA
. Repeat Chem 7/VBG after initial NS bolus

If newly diagnosed diabetes, add:

. Free T4, TSH, islet cell antibody, insulin antibody,
glutamic acid decarboxylase antibody

. Consider C-peptide if BMI >95™ percentile

Discuss care with PICU/Endocrine.

FEN: NURSING CARE:

Make NPO e  Establish PIVx2
Give 0.9% NS bolus 10-20 mL/kg over 30-60 min If oliguria present, insert

e Additional fluid bolus only if signs of worsening foley catheter

dehydration or shock (hypotension, tachycardia, delayed e  Strict1&0
cap refill, oliguria) . Bed Rest

. Caution needed when using depressed mental status as
marker of shock, as it may represent DKA associated brain
injury

. Large volume fluid resuscitation may be associated with
increased risk of cerebral edema

Post bolus: start NS at minimum of 1.5x maintenance until

appropriate fluids (per PICU/Med Surg care) become available

Always monitor for DKA Associated Brain Injury and notify the PICU attending if s/s present!

Signs/Symptoms:
HA, change in neuro status (resstle ssne ss,irritability, drowsin ess), inappropriate dowing of HR or rise of BP

Treatment: Therapy should always pre cede imaging!
{1) Hypertonic Saline(3%) 1.25 — 2.5 mEq/kg (2.5— 5 ml/kg) IV (over 5 min for acute herniation; over 10 min for increased intracranial pre ssure ) OR
Marmnitol 0.25 g/kg over 30 minutes {can be repeated every 6-8 hours)
(2) Ensure pt on 0.9% NS fluids
(3) IFGCS <11 after therapy, consider ETintubation
(4) Consider head (T
* Do notgive sedating meds outside the setting of intubation {maylead torise of PCO2 and hemiation)

If no improvement in mental status, repeat:
Hypertonic Saline (3%) 1.25-2.5 mEa/kg (2.5-5 mL/kg) IV {over 5 min for acute herniation; over 10 min for increased intracranial pressure) OR
Mannitol 0.25 g/kg over 30 minutes

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD

[ ] Connecticut
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THIS PATHWAY

CLINICAL PATHWAY: SERVES AS A GUIDE

AND DOES NOT

Diabetes Ketoacidosis (DKA) Emergency Room Algorithm | ketace cunicar

JUDGMENT.

Inclusion Criteria: patient of any age presenting with potential Diabetic Ketoacidosis (DKA)

[Consider if history of: weight loss, vomiting, abdominal pain, polyuria, polydipsia, nocturia;
Consider if exam findings of: tiredness, Kussmaul respirations, dehydration, mental status changes, abdominal pain
(can be severe and present as acute abdomen)]

Exclusion Criteria: well- appearing, HCO3 >18 mmol/L

INITIAL MANAGEMENT
‘ s } : Eslablidﬁrl‘?'KAdialin;gs. ldeﬁnedb«pﬂ?r.s(,AHCO,S’ <15 mmol/L, blood sfgar;ioo, kem:es—;l:od or urine) y
N
ursing care IS INITIAL MANAGEMENT
. Establish DKA diagnosis (defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, ketones — blood or urine)
O u tl I n e d h e re *Note: Hyperglycemic Hyperosmolar Syndrome (HHS) is a spectrum with DKA, and may not have acidosis and ketones, but will have severe hyperglyce mia and dehydration.

Discuss care with PICU/Endocrine.

2 PIV ||neS ShOUld LABS: EEN: NURSING CARE:

. . Chem 10, Blood gas, CBC w diff , HbA1C, . Make NPO . Establish PIV x2
be e Sta b | IS h ed STAT B-hydroxybuterate, UA e Give 0.9% NS bolus 10-20 mL/kg over 30-60 min e Ifoliguria present, insert
) *  RepeatChem7/VBG after initial NS bolus e Additional fluid bolus only if signs of worsening foley catheter
. . dehydration or shock (hypotension, tachycardia, delayed o Strict 180
a n d fo I ey Cath ete r If newly diagnosed diabetes, add: cap refill, oliguria) e Bed Rest
e  FreeT4,TSH, islet cellantibody, insulin antibody, e Caution needed when using depressed mental status as
glutamic acid decarboxylase antibody marker of shock, as it may represent DKA associated brain

. Consider C-peptide if BMI >95™ percentile iniur
inserted if oliguria : jury

. Large volume fluid resuscitation may be associated with

I S p re S e n t increased risk of cerebral edema
. . Post bolus: start NS at minimum of 1.5x maintenance until

appropriate fluids (per PICU/Med Surg care) become available

Always monitor for DKA Associated Brain Injury and notify the PICU attending if s/s present!

Signs/Symptoms:
HA, change in neuro status (resstle ssne ss,irritability, drowsin ess), inappropriate dowing of HR or rise of BP

Treatment: Therapy should always pre cede imaging!
(1) Hypertonic Saline{3%) 1.25 — 2.5 mEq/kg (2.5~ 5 ml/kg) IV {over 5 min for acute herniation; over 10 min for increased intracranial pre ssure ) OR
Mamitol 0.25 g/kg over 30 minutes {can be repeated every 6-8 hours)
(2) Ensure pton 0.9% NS fluids
(3) IFGCS <11 after therapy, consider ETintubation

(4) Consider head (T
* Do notgive sedating meds outside the setting of intubation {maylead torise of PCO2 and hemiation)

If no improvement in mental status, repeat:
Hypertonic Saline (3%) 1.25-2.5 mEa/kg (2.5-5 mL/kg) IV {over 5 min for acute herniation; over 10 min for increased intracranial pressure) OR
Mannitol 0.25 g/kg over 30 minutes

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD
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CLINICAL PATHWAY: THIS PATHWAY

SERVES AS AGUIDE
Diabetes Ketoacidosis (DKA) Emergency Room Algorithm | kesace cuiicat

JUDGMENT.

Indusion Criteria: patient of any age presenting with potential Diabetic Ke toacidosis(DKA)
{Consider  history of: weight loss, vomiting, abdominal pain, polyuria, polycipsia, nocturia;
Consider if exam findings of: tiredne'ss Kussmaul respirations, dehydration, mental status change s, abdominal pain
{can be severe and present asacute abdomenj]
Exclusion Criteria: well- appearing, HCO3 >18 mmol/L

i

Reassessment — Any of the Following Present?
° Persistent, severe metabolic acidosis with serum HCO3 <12 mmol/L after initial NS bolus
° Persistent hypokalemia or hyperkalemia with serum K+ <3 mmol/L or >6 mmol/L

. Altered mental status after initial therapy
Persistent signs of poor cardiac output, unresponsive to initial rehydration

NURSING CARE:

o Establish PlVx2

o Ifoliguriapresent, insert
foley catheter

o StrictI&O

e  BedRest

Gremsion, tachycardio, delayed

oG}

Taation needed when using depressed mental status as

marker of shock, as it moy represent DKA associated brain

injury

o lorgevolume fiuid resuscitation may be associatedwith
increased risk of cerebraf edema

Post bolus: start NS at minimum of 1.5x mainterance until

appropriate fluids (per PICU/Med Surg care) become available

Reassessment — Any of the Followirg Present?
. Persistent, severe metabolic addosiswith serum HCO3 <12 mmol/L after initial NS by
. Persistent hypokalemia or hyperkalemia with seri

o Altered mental statusaftej

o Persistent signs of poor cardiac ou put,

 After the initial care is given, reassessment should
occur. This will determine the need for Med/Surg or
PICU management.

Proceed to Med/Surg
Management

] ' \_

Arrange for Admit to PICU

Order Regular insulin 1unit/mL Proceed to Med/Surg
Infusion rate: 0.1 unit/kg/hour Management
DO NOT GIVE BOLUS INSULIN

Continue NS IVinfusion (minimum 1.5x mainte nance)
until DKA spedficlVFs arrive
o Order DKA spedific IVFsin preparation for PICU admission

If none of the listed concerning signs are present, the
patient can be managed on the Med/Surg floors
Clinicians should follow the Med/Surg Management

o HA, change in neuro status (restle ssne ss, irritability, drowsiness), inappropria te dowing of HR or rise of BP

H Treatment: Therapy should always pre cede imaging!
g O rl ' ' l © (1) Hypertonic Saline(3%) 1.25 — 2.5 mEq/kg (2.5 5ml/kg) IV {over 5 min for acute herniation; over 10 min for increased intracranial pre ssure ) OR
.

Marmnitol 0.25 g/kg over 30 minutes {can be repeated every 6-8 hours)
o (2) Ensure pton 0.9% NS fluids
o (3)IFGCS <11 after therapy, consider ETintubation
*  {4) Consider head CT
* Do notgive sedating meds outside the setting of intubation {maylead torise of PCO2 and hemiation)

Proceed to
PICU Management

Always monitor for DKA Associated Brain Injury and notify the PICU attending if s/s present!

If no improvement in mental status, repeat:
«  Hypertonic Saline (3%) 1.25-2.5 mEa/kg (2.5-5 mL/kg) IV {over 5 min for acute herniation; over 10 min for increased intracranial pressure) OR
Mannitol 0.25 g/kg over 30 minutes

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD

[ ] Connecticut
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If any of these
concerning signs are
present, then the
patient should be
admitted to the PICU.
While awaiting PICU
admission, regular
insulin infusion should
be ordered/started
(NOT the bolus)

NS IV infusions
should be continued
until DKA specific IVF
arrives. These DKA
specific IVF should be
ordered to in
preparation for PICU
admission.

Once admitted to the
PICU, follow the PICU
Management
Algorithm.

Reassessment — Any of the Following Present?
° Persistent, severe metabolic acidosis with serum HCO3 <12 mmol/L after initial NS bolus
° Persistent hypokalemia or hyperkalemia with serum K+ <3 mmol/L or >6 mmol/L

Persistent signs of poor cardiac output, unresponsive to initial rehydration

THIS PATHWAY
SERVES AS AGUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

CLINICAL PATHWAY:

Diabetes Ketoacidosis (DKA) Emergency Room Algorithm

e ss Kussmaul respirations, dehydration, mental status change s, abdominal pain
e and present as acute abdomenj]

Indusion Criteria: patient of any age presenting with potential Diabetic ke toacidosis(DKA)
ider i history of: weightloss, vomiting, abdominal pain, polyuria, polydipsia, nocturia;
ring, HCO3 >18 mmol/L

Altered mental status after initial therapy

Establish PIVx2
Ifoliguria present, insert
foley catheter
7 Tochycardio, deloyed . SuidIZ0
Bed Rest
B ne edled when using depressed mentol stotus os
marker of shock, as it moy represent DKA associoted brain
injury
o iorge volume fluid resuscitation moy be associatedwith
increased risk of cerebral edema
Post bolu s: start NS at minimum of 1.5x maintenance until
appropriate fluids (per PICU/Med Surg care) becom e available

L Yes

Arrange for Admit to PICU

Order Regular insulin 1 unit/mL

Infusion rate: 0.1 unit/kg/hour

DO NOT GIVE BOLUS INSULIN

Continue NS IV infusion (minimum 1.5x maintenance)
until DKA specificlVFs arrive

Order DKA specific IVFsin preparation for PICU admission

v

Proceed to
PICU Management

Reassessment — Any of the Following Present?
Persistent, severe metabolic addosis with serum HCO3 <12 mmol/L after initial NS bolus
Persistent hypokalemia or hyperkalemia with serum K+ <3 mmol/L or >6 mmol/L

o Altered mental statusafter initial therapy
Persistent signs of poor cardiac ou tput, unresponsive to initial rehydration

‘

o Arrange for Admit to PICU

o Order Regularinsulin Tunit/mL
Infusion rate: 0.1 unit/kg/hour
DO NOT GIVE BOLUS INSULIN

o Continue NS IVinfusion (minimum 1.5% maintenance)
until DKA spedficlVFs arrive

o Order DKA spedific IVFsin preparation for PICU admission

Proceed to
PICU Management

Always monitor for DKA Associated Brain Injury and notify the PICU attending if s/s present!

Proceed to Med/surg
Management

Signs/Symptoms:
HA, change in neuro status (resstle ssne ss,irritability, drowsin ess), inappropriate dowing of HR or rise of BP

Treatment: Therapy should always pre cede imaging!
{1) Hypertonic Saline(3%) 1.25 — 2.5 mEq/kg (2.5— 5 ml/kg) IV (over 5 min for acute herniation; over 10 min for increased intracranial pre ssure ) OR
Marmnitol 0.25 g/kg over 30 minutes {can be repeated every 6-8 hours)
(2) Ensure pt on 0.9% NS fluids
(3) IFGCS <11 after therapy, consider ETintubation
(4) Consider head (T
* Do notgive sedating meds outside the setting of intubation {maylead torise of PCO2 and hemiation)

If no improvement in mental status, repeat:
Hypertonic Saline (3%) 1.25-2.5 mEa/kg (2.5-5 mL/kg) IV {over 5 min for acute herniation; over 10 min for increased intracranial pressure) OR
Mannitol 0.25 g/kg over 30 minutes

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD

[ ] Connecticut
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5 THIS PATHWAY
CLINICAL PATHWAY: SERVES AS A GUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

Diabetes Ketoacidosis (DKA) Emergency Room Algorithm

Always monitor for DKA Associated Brain Injury and notify the PICU attending if s/s present!

Signs/Symptoms: /
° HA, change in neuro status (restlessness, irritability, drowsiness), inappropriate slowing of HR or rise of BP

Treatment: Therapy should always precede imaging!

. (1) Hypertonic Saline(3%) 1.25 — 2.5 mEq/kg (2.5 — 5 ml/kg) IV (over 5 min for acute herniation; over 10 min for increased intracranial pressure) OR

Mannitol 0.25 g/kg over 30 minutes (can be repeated every 6-8 hours)
(2) Ensure pt on 0.9% NS fluids
(3) If GCS <11 after therapy, consider ET intubation
(4) Consider head CT

* Do not give sedating meds outside the setting of intubation (may lead to rise of PCO2 and herniation)

If no improvement in mental status, repeat:
. Hypertonic Saline (3%) 1.25-2.5 mEqg/kg (2.5-5 mL/kg) IV over (over 5 min for acute herniation; over 10 min for increased intracranial pressure) OR
Mannitol 0.25 g/kg over 30 minutes

e Arrange for Admit to PICU
o Order Regular insulin 1u l/mL Proceed to Med/Surg
e Infusion rate: 0.1 unit/kg/hout Management
DO NOT GIVE BOLUS INSULIN

u IVinf on (minimum 1.5x mainte nance)

At all times, clinicians should monitor for DKA associated brain
injury and notify the PICU attending if present.

Treatment should always precede imaging. T
Note the doses of hypertonic saline or mannitol, as these were o
updated in 2022 to reflect the latest management guidelines.

It is important to avoid sedating medications as it may lead to a rise
of PCO2 and herniation!

a : pvshould always pre cede imaging!
mva rtonic Saline(3%) 1.25 — 2.5 mEq/kg (2.5~ 5 ml/kg) IV {over 5 min for acute herniation; over 10 min for increased intracranial pressure ) OR
MmlwIDZSg/kgov 30 minutes {can be repeated every 6-8 hours)

®_ Connecticut
Childrens




DKA — PICU Management Algorithm



CLINICAL PATHWAY: THIS PATHWAY

SERVES AS A GUIDE
AND DOES NOT

Diabetic Ketoacidosis PICU Management REPLACE GLINICAL

JUDGMENT.

Indusion Criteria: patient of any age presenting with potential Diabetic Ketoacdosis (DKA)
[Consider if history of: weight loss, vomiting, abdominal pain, polyuria, polydipsia, nocturia; Consider if exam findings of: tiredness, Kussmaul
respirations, dehydration, mental status changes, abdominal pain (can be severe and present as acute abdomen)]
Exclusion Criteria: well- appearing, HCO3 >18 mmol/L
v

INITIAL MANAGEMENT
Establish DKA diagnosis (defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, ketones — blood or urine)
*Note: Hyperglycemic Hyperosmolar Syndrome (HHS) is a spectrum with DKA, and may not have acidosis and ketones, but will have severe hyperglycemia and dehydration.
Discuss care with PICU/Endocrine.

LABS: FEN: INURSING CARE:
e Chem10, Blood gas, CBC w diff , HbAIC, «  Make NPO o e Establish PIVx2

STAT B-hydroxybuterate, UA «  Give 0.9% NS bolus 10-20 mL/kg over 30-60 min e Ifoliguria present, insert
*  Repeat Chem7/VBG after initial NS bolus o Additional fluid bolus only if signs of shock (hypotension, foley catheter

tachycardia, delayed cap refill, oliguria) e Stricti&0

Ifnewly diagnosed diabetes, add: e Caution needed when using depressed mental status as ¢ BedRest
e Free T4, TSH, islet cellantibody, insulin antibody, marker of shock, as it may represent cerebral edema

glutamic acid decarboxylase antibody o Large volume fluid resuscitation may be associated with
o Consider C-peptide if BMI >95" percentile increased risk of cerebral edema

*  Postbolus: start NS at minimum of 1.5x maintenance until
appropriate fluids (per PICU/Med Surg care) become available

*  Persistent, severe metabolic
acidosis with serum HCO3
<12 mmol/L after initial NS

* The purpose of the PICU algorithm R

hyperkalemia with serum K+
<3 mmol/L or >6 mmol/L
®  Altered mental status with

(] (] (] (]
uickly establish DKA diagnosis AN I
, *  FRerstentsignsiofpoor o Infusion rate: 0.1 unit/kg/hour

HCO3 <12 mmol/L
after 1 or 2" boluses

HCO3 212 mmol/L
after 1 bolus

See PICU admission considerations* Proceed to Med/

Surg Management

cardiac output, unresponsive
toinitial rehydration o DONOT GIVE BOLUS INSULIN

e Continue NS IVinfusion (minimum 1.5x maintenance)

stabilize the patient with DKA l
specific IVF and insulin and provide

. Hourly neuro assessment

L L L] ,
close monitoring of the patient’s B i v —
Strict 180 infusi i 3
d ! *  Blood gasq2hrif pH infusionat 0.0unlt/ | | \ficoum of 1.5k mainterance

v <7.25 kg/hr (max 2x maintenance)
Always monitor for Cerebral Edema and notify e Mg/Phosqg8hr
the PICU attending if s/s present! Base Fluid Type:
S a u S (Use two bag protocol)

0 Signs/Symptoms: . Bag A 0.9% NS (no dextrose), Bag B
HA, change in neuro status (restlessness, irritability, DIONS
drowsiness), inappropriate slowing of HR or rise of BP . May switch Bag A to 0.45% NS after

24 hours or if Na >150 with normal
Treatment: mental status

(1) Hypertonic Saline (3%) 1.25 - 2.5 mEq/kg (2.5-5 ml/
kg) IV (over 5 min for acute herniation; over 10 min for No Ye Amount of glucose needed;
increased intracranial pressure) OR Mannitol 0.25 g/kg [Bag A: 0.9% NS (no dextrose);
lover 30 minutes (can be repeated every 6-8 hours) Bag B: DIONS]
(2) Ensure pt on 0.9% NS fluids (Ongoirc PICUG le) = Ifglu>300: run Bag Aat 100%
(3) If GCS <11 after therapy, consider ETil Proceed to DKA resolution = Ifglu200-300: run Bag Aat 50%;
(4) Consider head CT and ongoing management run Bag B at 50%

* Do not give sedating meds outside the setting
of intubation (may lead to rise of PCO2 and
herniation)

= Ifglu<200: run Bag Bt 100%

Amount of K+ added to fluid:
(divide equally between KPhos and KCl)

1fK+ <3 mmol/L: 60 mEq [call PICU]

If K+ 3-5 mmol/L: 40 mEq
: 1f K+ 5-5.5 mmol/L: 20 mEq
Hypertonic Saline (3%) 1.25 - 2.5 mEq/kg (2.5-5 ml/kg) IfK+>5.5 mmol/L, no void, or urine
IV (over 5 min for acute herniation; over 10 min for rate <1 mL/kg/hr: no K+ added
increased intracranial pressure) OR Mannitol 0.25 g/kg
over 30 minutes

Therapy should always precede imaging!

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD
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CLINICAL PATHWAY: T

AND DOES NOT

Diabetic Ketoacidosis PICU Management REPLACE GLINICAL

JUDGMENT.

Inclusion Criteria: patient of any age presenting with potential Diabetic Ketoaddosis (DKA)
ider if exam findings of: tiredness, Kussmaul

Inclusion Criteria: patient of any age presenting with potential Diabetic Ketoacidosis (DKA) esent as acute abdomen)]
[Consider if history of: weight loss, vomiting, abdominal pain, polyuria, polydipsia, nocturia; Consider if exam findings of: tiredness, Kussmay

es — blood or urine)
Jbut will have severe hyperglycemia and dehydration.

respirations, dehydration, mental status changes, abdominal pain (can be severe and present as acute abdomen)]
Exclusion Criteria: well- appearing, HCO3 >18 mmol/L

* |- Chem lo,v:lood :;us, CBC w diff, HbAIC, e Make NPO - . Esc':l;;‘ssrl.':tevi;ﬂi:
STAT B-hydroxybuterate, UA s Give009%NSholuc 1020 mi/ke over 30-60 min e |foliguria present, insert
INITIAL MANAGEMENT
Establish DKA diagnosis (defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, ketones — blood or urine)
*Note: Hyperglycemic Hyperosmolar Syndrome (HHS) is a spectrum with DKA, and may not have acidosis and ketones, but will have severe hyperglyce mia and dehydration.
Discuss care with PICU/Endocrine.
LABS: FEN: NURSING CARE: .
e  Chem10, Blood gas, CBC w diff , HbA1C, e Make NPO T e  Establish PIVx2
STAT B-hydroxybuterate, UA ° Give 0.9% NS bolus 10-20 mL/kg over 30-60 min . If oliguria present, insert >
*  Repeat Chem7/VBG after initial NS bolus e Additional fluid bolus only if signs of shock (hypotension, fOI?V catheter
' ' tachycardia, delayed cap refill, oliguria) e Strictl&O
If newly diagnosed fjlabetes, ad'd: o ' e Caution needed when using depressed mental status as *  BedRest
*  FreeTd, TSH, islet cellantibody, insulin antibody, marker of shock, as it may represent cerebral edema
glutamic acid decarboxylase ag}ubody e large volume fluid resuscitation may be associated with
. Consider C-peptide if BMI >95™ percentile increased risk of cerebral edema
. Post bolus: start NS at minimum of 1.5x maintenance until
appropriate fluids (per PICU/Med Surg care) become available i erencs
Always monitor for Cerebral Edema and notmy Mg/Phos q8hr I

the PICU attending if s/s present! Base Fluid Type:
(Use two bag protocol)

Bag A 0.9% NS (no dextrose), Bag B

DIONS

May switch Bag A to 0.45% NS after

24 hours or if Na >150 with normal

mental status

Signs/Symptoms:
HA, change in neuro status (restlessness, irritability,
drowsiness), inappropriate slowing of HR or rise of BP

Inclusion criteria and initial management boxes are the e

kg) IV (over 5 min for acute herniation; over 10 min for Amount of glucose needed:
increased intracranial pressure) OR Mannitol 0.25 g/kg [Bag A: 0.9% NS (no dextrose);

: . i . ;
same as the Emergency Room algorithm. L e . i : R
Proceed to DKAresolution .
and ongoing management

3) IfGC§ <11 after therapy, consider ETil If glu 200-300: run Bag A at 50%;

(4) Consider head CT run Bag B at 50%

* Do not give sedating meds outside the setting If glu <200: run Bag B at 100%

of intubation (may lead to rise of PCO2 and

herniation) Amount of K+ added to fluid:
(divide equally between KPhos and KCl)

.

The focus is on laboratory monitoring, NPO status, and R e

If K+ 5-5.5 mmol/L: 20 mEq
IfK+>5.5 mmol/L, no void, or urine

0.9% NS bolus 10-20 ml/kg over 30-60 min and post- T e T s
bolus IVF initiation.

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD
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CLINICAL PATHWAY: T

AND DOES NOT

Diabetic Ketoacidosis PICU Management REPLAGE CLINGAL
The patlent IS ad m Itted Inclusion Criteria: patient of any age presenting with potential Diabetic Ketoacidosis (DKA)
. . INITIAL MANAGEMENT
tO the P I CU |f there IS. Establish DKA diagnosis (defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, ketones — blood or urine)

*Note: Hyperglycemic Hyperosmolar Syndrome (HHS) is a spectrum with DKA, and may not have acidosis and ketones, but will have severe hyperglyce mia and dehydration.
Discuss care with PICU/Endocrine.

* Persistent and

severe metabolic LABS: FEN: NURSING CARE:

. . . e  Chem10, Blood gas, CBC w diff , HbA1C, e  Make NPO T e  Establish PIVx2
aCIdOSIS Wlth serum STAT B-hydroxybuterate, UA . Give 0.9% NS bolus 10-20 mL/kg over 30-60 min . If oliguria present, insert
H C03 < 1 2 mm OI/L . Repeat Chem 7/VBG after initial NS bolus . Additional fluid bolus only if signs of shock (hypotension, folgy catheter

e ) ' tachycardia, delayed cap refill, oliguria) e Strictl&0
afte r the Initi al \| S If newly diagnosed fl/abetes, add: _ e Caution needed when using depressed mental status as *  BedRest
. . e Free Tl{, TSH' islet cella ”t'bOdVr_'nSU“ n antibody, marker of shock, as it may represent cerebral edema
bOI us IS g ivéen glutamic acid decarboxylase agtlbody e Llarge volume fluid resuscitation may be associated with
. o Consider C-peptide if BMI >95™ percentile increased risk of cerebral edema
Pe rS|Stent . Post bolus: start NS at minimum of 1.5x maintenance until

to initial rehydration

appropriate fluids (per PICU/Med Surg care) become available

|- Continue NS IV infusion (minimum 1.5x maintenance) |

hypokalemia (<3

l
m mOI/L) or * PICU admission considerations:
. e  Persistent, severe metabolic HCO3 <12 mmol/L -
hype rkalem Ia (>6 acidosis with serum HCO3 after 1%t or 2" boluses P

<12 mmol/L after initial NS

I I I I I OI/L) . Hour'yneurcassessm.ent o R Serumglucose qihr
b0| us : Isf‘::jgé, K+ >6: continuous monitoring o SerumlviEquPTr . ﬁ‘xgr:a;n;ulh:"t/ Rate:
Alt ere d e nt al St atu S e  Persistent hypokalemia or . v © Seodmsqirifet khro i e
m hyperkalemia with serum K+ + Mg/Phosahe pase luid Tpe:
W|th GCS < 1 1 after <3 mmol/L or >6 mmol/L See PICU admission considerations e oo 0 (e iag
e Altered mental status with ) . v Maysvich aagAto DASKNSatir
in |t|a| thera GCS <11 after initial therapy Admit to PICU and follow PICU management below 2 hoursor ¥ Na 150wt rorma
mi al status
) . . . - A
9% «  Persistent signs of poor * OrderRegularimsulin Lunitiml, A RS
" . . . . ag A: 0. no dextrose);
Persistent signs of cardiac output, unresponsive S ONOT GIVE BoLUS INGULIN. ) — R
to initial rehydration ) T o ) Proceed to DA resolution ~ Ifglu200:300: run Bag Aat 50%
poor ca I.d |aC Outp ut e  Continue NS IVinfusion (minimum 1.5x maintenance) |, ] Ngelng aagsrere B e
)
— Amount of ks added to fluid:
- Ergeation) (divide equally be:ween KPhos and KCl)
u n reS po n S IVe to Therapy should always precede imaging! . ::? ;Ssmmlll}.l:-sfomEs [call PICU]
. + 3-5 mmol/L: mEq
If no improvement in mental status, repeat: . -5. 2
- L - Hypertonic Saline (3%) 1.25 — 2.5 mEq/kg (2.5-5 ml/kg) . ::EI iss.ss:nng/l{':nzc?vr;ffor urine
I n Itl a I re h yd rat I O n IV (over 5 min for acute herniation; over 10 min for rate <1 mL/kg/hr: no K+ added
increased intracranial pressure) OR Mannitol 0.25 g/kg
over 30 minutes

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD
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THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

CLINICAL PATHWAY:

Diabetic Ketoacidosis PICU Management

Inclusion Criteria: patient of any age presenting with potential Diabetic Ketoaddosis (DKA)

INITIAL MANAGEMENT
Establish DKA diagnosis (defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, ketones — blood or urine)
*Note: Hyperglycemic Hyperosmolar Syndrome (HHS) is a spectrum with DKA, and may not have acidosis and ketones, but will have severe hyperglyce mia and dehydration.
Discuss care with PICU/Endocrine.

Regular insulin

LABS: FEN: NURSING CARE:
. o e  Chem10, Blood gas, CBC w diff , HbA1C, Make NPO T e  Establish PIVx2
InfUSIOn Shou ld be STAT B-hydroxybuterate, U.A. . . Give 0.9% NS bolus 10-20 mL/kg over 30-60 min If oliguria present, insert
Ord ered ( N OT the . Repeat Chem 7/VBG after initial NS bolus e Additional fluid bolus only if signs of shock (hypotension, folgy catheter
] ' tachycardia, delayed cap refill, oliguria) Strict 1&0
Ifnewly diagnosed diabetes, add: e Caution needed when using depressed mental status as Bed Rest

bolus insulin) and NS

IV infusions at
minimum of 1.5x
maintenance should
be continued until the

° Free T4, TSH, islet cell antibody, insulin antibody,
glutamic acid decarboxylase antibody
. Consider C-peptide if BMI >95" percentile

marker of shock, as it may represent cerebral edema

Large volume fluid resuscitation may be associated with
increased risk of cerebral edema
Post bolus: start NS at minimum of 1.5x maintenance until

* PICU admission considerations:

appropriate fluids (per RL'CU:/OMES Srg rng care) become available

|- Continue NS IV infusion (minimum 1.5x maintenance) |

[

DKA SpeCIfIC ﬂ u |dS o Pe.r5|st.ent,' severe metabolic HCO3 <12 mmol/L -

acidosis with serum HCO3 after 1° or 2" boluses

. <12 mmol/L after initial NS

arrlve . Hourly neuro assessment Serumglugose aihr

bolus SRSITDH <73, ks >6:continuous monkaring Serumivimsq2h ¢ Contine ainsulli:rit/ .

e Persistent hypokalemia or , v btk el kelhr o it
Mg/Phos g8hr

hyperkalemia with serum K+
<3 mmol/L or >6 mmol/L
e  Altered mental status with
GCS <11 after initial therapy
° Persistent signs of poor
cardiac output, unresponsive
to initial rehydration

O
O

See PICU admission considerations®

Admit to PICU and follow PICU management below

° Order Regular insulin 1 unit/mL mi/
Infusion rate: 0.1 unit/kg/hour ke
DO NOT GIVE BOLUS INSULIN
. Continue NS IV infusion (minimum 1.5x maintenance) |,

for

[herniation)

Therapy should always precede imaging!

If no improvement in mental status, repeat:
Hypertonic Saline (3%) 1.25 - 2.5 mEq/kg (2.5-5 ml/kg)
IV (over 5 min for acute herniation; over 10 min for
increased intracranial pressure) OR Mannitol 0.25 g/kg

over 30 minutes

<>

l/N Vesﬁ
Ongoing PICU care
Proceed to DKAresolution
and ongoing management

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD

LAST UPDATED:

05.01.24

©2019 Connecticut Children's Medical Center. All rights reserved.

BaseFluid Type:
(Use two bag protocol)
Bag A 0.9% NS (no dextrose), Bag B
DIONS
May switch Bag A to 0.45% NS after
24 hours or if Na >150 with normal
mental status

Amount of glucose needed:
[Bag A: 0.9% NS (no dextrose);
Bag B: DIONS]
1f glu>300: run Bag Aat 100%
If glu 200-300: run Bag A at 50%;
run Bag Bat 50%
If glu <200: run Bag B at 100%

Amount of K+ added to fluid:
(divide equally between KPhos and KCl)

1fK+ <3 mmol/L: 60 mEq [call PICU]

1f K+ 3-5 mmol/L: 40 mEq

If K+ 5-5.5 mmol/L: 20 mEq

IfK+>5.5 mmol/L, no void, or urine

rate <1 mU/kg/hr: no k+added
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CLINICAL PATHWAY:

Diabetic Ketoacidosis PICU Management

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

Indusion Criteria: patient of any age presenting with potential Diabetic Ketoacdosis (DKA)
[Consider if history of: weight loss, vomiting, abdominal pain, polyuria, polydipsia, nocturia; Consider if exam findings of: tiredness, Kussmaul

H H . . respirations, dehydration, mental status changes, abdominal pain (can be severe and present as acute abdomen)]
See PICU admission considerations* Excuson Giteria:wel- appeatng HCO3 18 mmol
v

INITIAL MANAGEMENT

e  OrderRegularinsulin 1 unit/mL B e e . o e
o Infusion rate: 0.1 unit/kg/hour epet hamIVBG ahernalNsbolis © o e 0T kgt 0 s,
tachycardia, delayed cap refill, oliguria)

o DO NOT GIVE BOLUS INSULIN o cinbetes, ot + Coution needed when using depressed mental satus as

Free T4, TSH, islet cell antibody, insulin antibody, marker of shock, as it may represent cerebral edema
zlutamic acid decarboxylase antibody e

e  Continue NS IV infusion (minimum 1.5x maintenance) | coepide omioos* percentie iy

*  Postbolus: start NS at minimum of 1.5x maintenance until

Establish DKA diagnosis (defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, ketones — blood or urine)

Ad mit to PlCU an d fo " ow P I CU man agem ent be IOW pte: Hyperglycemic Hyperosmolar Syndrome (HHS) is a spectrum u;zrcbm?&zin;';;%;;\:::‘:fs and ketones, but will have severe hyperglycemia and dehydration.

NURSING CARE:
. Establish PIV x2
e [Ifoliguriapresent, insert

foley catheter
. Strict 1I&0
*  BedRest

appropriate fluids (per P]ICU/Med Surg care) become available

/ _

HCO3 <12 mmol/L
after 1" or 2" boluses

See PICU admission considerations™

Admit to PICU and follow PICU manage
. Order Regular insulin 1 unit/mL

o Infusion rate: 0.1 unit/kg/hour

o DONOT GIVE BOLUS INSULIN
e Continue NS IVinfusion (minimi

Monitoring

Monitoring

HCO3 212 mmol/L
after 1 bolus

Proceed to Med/
Surg Management

. Hourly neuro assessment S ) n
e . . erumglucose qlhr
: ;f;:;é, K+ >6: continuous monitoring . Seumiywsazhe +  Continueinsuin
o Blood gasq2hr if pH infusion at 0.1 unit/
v <1.25 ke/hr
Always monitor for Cerebral Edema and notify e Mg/Phosq8hr

the PICU attending if s/s present!

Signs/Symptoms:
HA, change in neuro status (restlessness, irritability,

PICU specific care is divided into the following categories:
* Monitoring gt BRI s

kg) IV (over 5 min for acute herniation; over 10 min for

increased intracranial pressure) OR Mannitol 0.25 g/kg l/N ves
lover 30 minutes (can be repeated every 6-8 hours)
L a b S (2) Ensure pt on 0.9% NS fluids (Ongoirg PICU m_-)
(3) If GCS <11 after therapy, consider ETi i Proceed to DKA resolution
(4) Consider head CT and ongoing management

* Do not give sedating meds outside the setting

.
I n S u I I n of intubation (may lead to rise of PCO2 and

herniation)

F I [ I Therapy should always precede imaging!

Hypertonic Saline (3%) 1.25 - 2.5 mEq/kg (2.5-5 ml/kg)
IV (over 5 min for acute herniation; over 10 min for
increased intracranial pressure) OR Mannitol 0.25 g/kg
over 30 minutes

-ONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD

LAST UPDATED: 4

©2019 Connecticut Children's Medical Center. All rights reserved.

*  Minimum of 1.5x maintenance

(max 2x maintenance)

BaseFluid Type:
(Use two bag protocol)
Bag A 0.9% NS (no dextrose), Bag B
DIONS
May switch Bag A to 0.45% NS after
24 hours or if Na >150 with normal
mental status

Amount of glucose needed:
[Bag A: 0.9% NS (no dextrose);
Bag B: DIONS]
1f glu>300: run Bag Aat 100%
If glu 200-300: run Bag A at 50%;
run Bag B at 50%
If glu <200: run Bag B at 100%

Amount of K+ added to fluid:
(divide equally between KPhos and KCl)

1fK+ <3 mmol/L: 60 mEq [call PICU]

1f K+ 3-5 mmol/L: 40 mEq

If K+ 5-5.5 mmol/L: 20 mEq

If K+ >5.5 mmol/L, no void, or urine

rate <1 ml/kg/hr: no K+ added

®_ Connecti
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Clinical monitoring in the PICU includes
hourly neuro assessments, with continuous
monitoring if pH >7.3 and K+ >6 mmol/L

As always, clinicians should monitor for
DKA associated brain injury and notify the
PICU attending if present.

Treatment should always precede imaging.

Note the doses of hypertonic saline or
mannitol, as these were updated in 2022 to
reflect the latest management guidelines.

If there is no improvement in the patient’s
mental status, then hyptertonic saline or
mannitol can be repeated.

It is important to avoid sedating
medications as it may lead to a rise of
PCO2 and herniation!

CLINICAL PATHWAY:
Diabetic Ketoacidosis PICU Management

Consider if history of: weight loss,

Inclusion Criteria: patis potential Diabetic Ketoadidosis (DKA)
vomiting, nocturia; Consider if exam findings of: tiredness, Kussmaul
respirations, dehydration, M o ni to rin g severe and present as acute abdomen)]
mmol/L
N\

e

. Hourly neuro assessment
. If pH <7.3, K+ >6: continuous monitoring

de  strictl&0

Establish DKA diagnosis (defined by’ I/L, blood sugar >200, ketones — blood or urine)
*Note: Hyperglycemic Hyperosmolar Syndrome (HHS) is a spectrum wit ‘not have acidosis and ketones, but will have severe hyperglycemia and dehydration.
Disct lith PICU/Endocrine.
EEN- NURSING CARE:
.

Establish PIV x2
Ifoliguria present, insert
foley catheter

Strict 1&0

Bed Rest

o Consider C-peptide if BMI >95" percentile increased l*ufcerebml edema
D e S oy

Always monitor for Cerebral Edema and notify

sraenisi the PICU attending if s/s present!

Signs/Symptoms:

HA, change in neuro status (restlessness, irritability,
drowsiness), inappropriate slowing of HR or rise of BP

Treatment:
(1) Hypertonic Saline (3%) 1.25 — 2.5 mEqg/kg (2.5-5 ml/
kg) IV (over 5 min for acute herniation; over 10 min for
increased intracranial pressure) OR Mannitol 0.25 g/kg
over 30 minutes (can be repeated every 6-8 hours)
(2) Ensure pt on 0.9% NS fluids
(3) If GCS <11 after therapy, consider ET intubation
(4) Consider head CT
* Do not give sedating meds outside the setting

»] of intubation (may lead to rise of PCO2 and

herniation)
Therapy should always precede imaging!

If no improvement in mental status, repeat:
Hypertonic Saline (3%) 1.25 — 2.5 mEqg/kg (2.5-5 ml/kg)
IV (over 5 min for acute herniation; over 10 min for
increased intracranial pressure) OR Mannitol 0.25 g/kg
over 30 minutes

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

{03 212 mmol/L
Jafter 1 bolus

>

Rate:
jnimum of 1.5x maintenance
jax 2x maintenance)

Base Fluid Type:
(Use two bag protocol)
E A 0.9% NS (no dextrose), Bag B
NS
by switch Bag A to 0.45% NS after
hours or if Na >150 with normal
ntal status

nount of glucose needed:

b A: 0.9% NS (o dextrose);
Bag B: DIONS]

u>300: run Bag Aat 100%

U 200-300: run Bag A at 50%;

Bag B at 50%

U <200: run Bag B at 100%

hount of K+ added to fluid:
lequally between KPhos and KCl)
[+ <3 mmol/L: 60 mEq [call PICU]
[+3-5 mmol/L: 40 mEq

[+ 5-5.5 mmol/L: 20 mEq

+>5.5 mmol/L, no void, or urine
e <1 mL/kg/hr: no K+ added

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD

©2019 Connecticut Children's Medical Center. All rights reserved.
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Insulin infusions should be

continued. Boluses are not
ordered at this time.

CLINICAL PATHWAY:

Diabetic Ketoacidosis PICU Management

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

Indusion Criteria: patient of any age presenting with potential Diabetic Ketoacdosis (DKA)

[Consider if history of: weight loss, vomiting, abdominal pain, polyuria, polydipsia, nocturia; Consider if exam findings of: tiredness, Kussmaul

respirations, dehydration, mental status changes, abdominal pain (can be severe and present as acute

abdomen)]

Exclusion Griteria: well- appearing, HCO3 >18 mmol/L
v

INITIAL MANAGEMENT

Discuss care with PICU/Endocrine.

LABS: FEN:

*  Chem 10, Blood gas, CBC w diff , HbA1C, e Make NPO
STAT B-hydroxybuterate, UA *  Give 0.9% NS bolus 10-20 m) & min

*  Repeat Chem 7/VBG after initial NS bolus e Additional fluidbo K (hypotension,

Ifnewly diagnosed diabetes, add:

. Free T4, TSH, islet cell antibody, insulin antibody,
glutamic acid decarboxylase antibody

o Consider C-peptide if BMI >95" percentile

Establish DKA diagnosis (defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, ketones — blood or urine)
*Note: Hyperglycemic Hyperosmolar Syndrome (HHS) is a spectrum with DKA, and may not have acidosis and ketones, but will have severe hyperglycemia and dehydration.

NURSING CARE:
. Establish PIV x2
e [Ifoliguriapresent, insert
foley catheter
. Strict 1I&0
Bed Rest

*  Persistent, severe metabolic
acidosis with serum HCO3
<12 mmol/L after initial NS
bolus

e Persistent ia or
hyperkalemia with serum K+
<3 mmol/L or >6 mmol/L

®  Altered mental status with

See PICU admission considerations* |

HCO3 212 mmol/L
after 1 bolus

Proceed to Med/
Surg Management

GCS <11 after initial therapy

e Persistent signs of poor
cardiac output, unresponsive
to initial rehydration

QoooZ

° Continue insulin
infusion at 0.1 unit/
kg/hr

Monitoring

v v

. Hourly neuro assessment S ) n
3 3 . . erumglucose glhr
. Isf‘fi:j;é' K+ >6: continuous monitoring g +  Continueinsuin
o Blood gasq2hr if pH infusion at 0.1 unit/
v <225 ke/hr
Always monitor for Cerebral Edema and notify e Mg/Phosq8hr

the PICU attending if s/s present!

Signs/Symptoms:
HA, change in neuro status (restlessness, irritability,
drowsiness), inappropriate slowing of HR or rise of BP

Treatment:
(1) Hypertonic Saline (3%) 1.25 - 2.5 mEq/kg (2.5-5 ml/
kg) IV (over 5 min for acute herniation; over 10 min for

increased intracranial pressure) OR Mannitol 0.25 g/kg No Yes

lover 30 minutes (can be repeated every 6-8 hours)

(2) Ensure pt on 0.9% NS fluids (Onguirg PICUca IE)

(3) If GCS <11 after therapy, consider ETi Proceed to DKA resolution
(4) Consider head CT and ongoing management

* Do not give sedating meds outside the setting
of intubation (may lead to rise of PCO2 and
herniation)

Therapy should always precede imaging!

mi/kg)
IV (over 5 min for acute herniation; over 10 min for
increased intracranial pressure) OR Mannitol 0.25 g/kg

If no improvement in mental status, repeat:
Hypertonic Saline (3%) 1.25 — 2.5 mEq/kg (2.5

*  Minimum of 1.5x maintenance
(max 2x maintenance)

BaseFluid Type:
(Use two bag protocol)
. Bag A 0.9% NS (no dextrose), Bag B
DIONS
. May switch Bag A to 0.45% NS after
24 hours or if Na >150 with normal
mental status

Amount of glucose needed:
[Bag A: 0.9% NS (no dextrose);
Bag B: DIONS]
= Ifglu>300: run Bag Aat 100%
. If glu 200-300: run Bag A at 50%;
run Bag B at 50%
= Ifglu<200: run Bag B at 100%

Amount of K+ added to fluid:
(divide equally between KPhos and KCl)

1fK+ <3 mmol/L: 60 mEq [call PICU]

1f K+ 3-5 mmol/L: 40 mEq

If K+ 5-5.5 mmol/L: 20 mEq

If K+ >5.5 mmol/L, no void, or urine

rate <1 ml/kg/hr: no K+ added

over 30 minutes

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD

LAST UPDATED: 05.01.24

©2019 Connecticut Children's Medical Center. All rights reserved.
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THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

CLINICAL PATHWAY:
Diabetic Ketoacidosis PICU Management

Inclusion Ci g with potential Diabetic Ketoadidosis (DKA)
[Consider if history of: weight loss,. psia, nocturia; Consider if exam findings of: tiredness, Kussmaul
respirations, deh) . (can be severe and present as acute abdomen)]
F|u|ds C03 >18 mmol/L
yd

DKA specific fluids are listed here.

Establish DKA diagnosis 15 mn::lliuglood sugar >200, ketones — blood or urine)
a a a *Note: Hyperglycemic Hyperosmolar Syndrome (HHS) is a sp m dosis and ketones, but will have severe hyperglycemia and dehydration.

The rate is always a minimum of 1.5x - e .

. . « Chem 10, Blood gas, CBC wdiff, HBALC, o EstablishPva2
maintenance rate with a max of 2x . e B e

a If newly diagnosed dialj as : ::ziic;lessl?
maintenance. e Rate: L

¢+ CmsdrCril o Minimum of 1.5x maintenance
fble

(max 2x maintenance)

e  Persistent, sg

The base fluid type utilizes a 2 bag
protocol. Bag Ais 0.9% NS and Bag B
is D1ONS. Bag A can be changed to

045% NS after 24 hOUI‘S or SOdium S 24 hours or if Na >150 with normal
mental status

>150 with normal mentation < S @
| Amount of glucose needed:

P [Bag A: 0.9% NS (no dextrose);
The amount of glucose added to the W o 5: DIONS]

g Base Fluid Type:
. Tl (Use two bag protocol)

hyperkalemid

SmmoliLo| @ Bag A 0.9% NS (no dextrose), Bag B

*  Altered men

. et D1ONS
i ®  May switch Bag A to 0.45% NS after

*  Minimum of 1.5x maintenance

: c : —— " If glu >300: run Bag Aat 100% {max2x maintenance]
fluids is based on the patient’s MRS e if glu 200-300: run Bag Aat 50%; o
. . ks change in neum run Bag B at 50% . galgasossms(ncdemose), BagB
glucose Values and g|Ven via Bag B b e If glu <200: run Bag B at 100% Y bt et tsduie
e e —
. o Amount of K+ added to fluid: O aotons
The amount of K+ added to the fluid drznsiil (divide equally between KPhos and KO g
. . iigo?.f:';évfmt:n e IfK+<3 mmol/L: 60 mEq [call PICU] IFelo oo ssgs 00
will be divided equally between Kphos ot il k35 ?mVL& “0mq e
. Therapy should always | @ +5-5.5 mmo : mEq : : E:fs"r;":o LI:-:SLJO rrrfgqca PICU
and KCl The amount g|Ven depends e imuaenid o |f K+ >5.5 mmol/L, no void, or urine " Igiiff.'ssm”""g’.}{f;?&if'murme

on the patient’s K values. 'V;m:eg%m'u‘fp rate <1 mL/kg/hr: no K+ added re el o saces

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD
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THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

REPLACE CLINICAL
JUDGMENT.

CLINICAL PATHWAY:
Diabetic Ketoacidosis PICU Management

Inclusion Criteria: p: enting with potential Diabetic Ketoadidosis (DKA)
[Consider if history of: weight loss, vomiti & Polydipsia, nocturia; Consider if exam findings of: tiredness, Kussmaul
respirations, dehydrati | pain (can be severe and present as acute abdomen)]
HCO3 >18 mmol/L

gar >200, ketones — blood or urine)

*Note: Hyperglycemic Hyperosmolar Syn fdosis and ketones, but will have severe hyperglycemia and dehydration.

crine.
LABS: NURSING CARE:
e Chem10, Blood gas, CBC w diff, HbA1C, e Establish PIVx2
STAT B-hydroxybuterate, UA 10-20 mL/kg over 30-60 min e Ifoliguria present, insert
*  Repeat Chem7/VBG after initial NS bolus fluid bolus only if signs of shock (hypotension, foley catheter

rdia, delayed cap refill, oliguria) e Strict1&0

A A B B Ifnewly diagnosed diabetes, add: Caution needed when using depressed mental status as ¢ BedRest
» Lab monitoring is listed here an T e, SRR
glutamic acid decarboxylase aaﬁbody .

LarQy volume fluid resuscitation may be associated with
. Consider C-peptide if BMI

includes hourly glucose checks, as e  Serumglucose qihr [
Il vt d blood soaamsmaied @ Serum lytes g2hr o
well as lytes an 0od gas. St @ Blood gas g2hr if pH e ot

e Persistent
hyperkalemia with ser <7 . 25
<3 mmol/L or >6 mmo|

" warmenas| @  Mg/Phos q8hr

*  Persistent signs of poo]
rdiac output,
tput,
to initial rehydration o 'DO o7} GVE ?JLUS [I{SUUN _
e Continue NS IVinfysion (minimum 1.5x maintenance)

determine if the patient stays in the |
PICU or is stable enough to

transfer to the Med/Surg units A HC03215
e Strict 1&0 X2?

Proceed to Med/
Surg Management

The HCO3 will ultimately

*  Continue insulin
infusion at 0.1 unit/
kg/hr

*  Minimum of 1.5x maintenance
(max 2x maintenance)

2

and/or proceed to DKA resolution o cosalia et

the PICU attending if s/s present! Base Fluid Type:
. (Use two bag protocol)
Signs/Symptoms: ©  BagA 0.9% NS (no dextrose), Bag B
a n d O n O I n l I l n a e I I l nt HA, change in neuro status (restlessness, irritability, DI1ONS
drowsiness), inappropriate slowing of HR or rise of BP *  Mayswitch Bag A to 0.45% NS after

24 hours or if Na >150 with normal

_N G Ye s mental status
NOLVQ Amount of glucose needed;
[Bag A: 0.9% NS (no dextrose);
r Bag B: DIONS]

Proceed to DKAresolution
and ongoing management

(] Treatment:

m (1) Hypertonic Saline (3%) 1.25 - 2.5 mEq/kg (2.5-5|ml/
a g O rI - kg) IV (over 5 min for acute herniation; over 10 min ffor
increased intracranial pressure) OR Mannitol 0.25
lover 30 minutes (can be repeated every 6-8 hour:
(2) Ensure pt on 0.9% NS,
(3) IFGCS <11 after !
(4) Consider head
* Do notgive sed|
of intubation (ma!

herniation)

Ongoing PICU care

Therapy should always precede imaging!

If-no improvement in mental status, repeat:
Hypertonic Saline (3%) 1.25 - 2.5 mEq/kg (2.5-5 ml/kg)
IV (over 5 min for acute herniation; over 10 min for
increased intracranial pressure) OR Mannitol 0.25 g/kg
over 30 minutes

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD
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DKA — Med/Surg Management Algorithm



CLINICAL PATHWAY: THIS PATHWAY

SERVES AS AGUIDE
AND DOES NOT

Diabetic Ketoacidosis (DKA) Med/Surg Managemen REPLAGE CLINICAL

JUDGMENT.

Med/surg (MS) admission considerations:
e Serum HCO3is 12-18 mmol/L after NS bolus
e Serum K+3-6 mmol/L
. Normal mental status
e Noconcern regarding cardiac output

v

Admit to MS and follow MSmanagement below

I
Monitoring* ‘ ‘

o Vitls(HR, RR, BP) qdhr e Checkglucose glhr for the first e Startinsulin lispro (Humalog); given
e Neuroassessment g4hr 4hours, then every 2 hours subQ Consider 2" bolus of 0.9% NS at 10 mt/kg
e ContinuousCV and after o Initid dose subQ: 0.2-0.4 units/kg in 30-60 minutes
respiratory moni toring ¢ UAketonesgVoid for first 4 hours, followed by
. Sietigo o Insulinlispro at 0.1-0.3 units/kg Fluid Type:
If K+ >5.5 mmol/L, no void, or urine aahr
X If blood glucose:
rate <1 mi/kg/hr: e Give long-acting insulin: insulin glargine | o 5300 mg/dL: Use D5 0.9% NS
. Serum K+ g2hr {Lantus) or detemir {Levemir} . <300 mg/dL: Use D10 0.45% NS
o Discuss the dose with endocrine
During treatment: Rate:
o iSTAT lytes, VBG and STAT beta- When HCO3 s >18 mmol/! e Runatl.s -2x maintenance
hydroxybutyrate (HH lab) at 2 s Transition to insulin lispro (Humalog)

hours, 4hours, and every 4 for meals/snacks using insulin calculator

: ; Amount of total k+added to fluid
hoursuntil resolution of DKA AND continue with insulin glargine

« The purpose of the Med/Surg
(using osly KC)
(Lantus) or detemir (Levemin) forlong: | |4 if ¢ <3 mmol/L: 60 meq [oall Endo]
. [ . [ acting basal insulin o 1K 35 mmol/Li40mEq
Algorithm is to provide ongoing T || R
management via insulin caleulator | |a i s 5.5 mmol/L, no void, or urine
Nor Ye

rate <1 ml/kg/hr:no K added

management to a stabilized patien
with DKA.

Ongaing MS care
Proceed to DKA resolution
and ongoing management

*

assessment or treatment if patient
develops:
e Headache
e Altered mental status
e Poor drculation despite
adequate hydration
e HCO3level <12 mmol/L
e Hyperkalemia {k+ >6 mmol /L) or
hypokalemia (K+ <3 mmol/L)

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD

T UPDATED: 01.19.
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CLINICAL PATHWAY: A A BB

AND DOES NOT

Diabetic Ketoacidosis (DKA) Med/Surg Management REPLAGE CLINICAL

JUDGMENT.

/ Med/Surg (M) admission considerations: \

Med/Surg (MS) admission considerations:

. SerumHCO3 is 12-18 mmol/L after NS bolus
. Serum K+ 3-6 mmol/L
. Normal mental status
° No concern regarding cardiac output
'RR‘ BP) q4hr | . Checkg\ucos'eqihrfortheﬁ'fst o Startinsulin Iispr:muma\og;;given o
¢ e e Gy A elS subQ Consider 2™ bolus of 0.9% NS at 10 mL/kg
after o Initial dose subQ: 0.2-0.4 units/kg [030.60 minutes

Admit to MS and follow MS management below

NS
NS

During treatment:
e« iSTAT lytes, VBG and STAT beta-
hydroxybutyrate (HH Iab) at 2
an.

Rate:
Run at 1.5 -2x maintenance

Amount of total K+added to fluid
(using only KC)
If K <3 mmol/L: 60 mEq [call Endo]
If K+ 3-5 mmol/L: 40 mEq
If K+ 5-5.5 mmol/L: 20 mEq
If K+ »5.5 mmol /L, no void, or urine
rate <1 ml/kg/hr:no K added

Patients appropriate for Med/Surg should meet
the following criteria:

e Serum HCO3 is 12-18 mmol/L after the NS
bolus is given

Proceed to DKA resolution
and ongoing management

Serum K+ is 3-6 mmol/L

Mentation is normal

There is no concern regarding cardiac
output

evel <12 mmol/L
e Hyperkalemia {k+ >6 mmol /L) or
hypokalemia (K+ <3 mmol/L)

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD

[ ] Connecticut
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CLINICAL PATHWAY: THIS PATHWAY

SERVES AS AGUIDE
AND DOES NOT

Diabetic Ketoacidosis (DKA) Med/Surg Management REPLAGE CLINICAL

JUDGMENT.

Med/surg (MS) admission considerations:
e Serum HCO3 is 12-18 mmol/L after NS bolus
e Serum K+3-6 mmol/L

| | T o TS e nt below

; T
Checkglucose g1hr for the first o Startinsulin lispro (Humalog); given
Ahours, then avery 2 hours ubQ

after o initial dose subQ: 0.2-0,9
. . * UA ketones gVoid for first4 hours, fo H
Monitoring o e irostod Fluids
K+25.5 mmol/L, no void, or urine aahr
rate <1 mi/kg/hr: o Give long-acting insulin: insulin
e Serum K+ q2hr {Lantus) or detemir {Levemir) AT, -
o Discuss the dose with endacrine

During treatment:
o iSTAT lytes, VBG and STAT beta- When HCO3 is >18 mmol/i:
hydroxybutyrate (HH Iab) at 2
hours, 4hours, and every 4

hours until resclution of DKA

Rate:

5 -2x maintenance
e Transition toinsulin lispro {Humzlog)

for meals/snacks using insulin caleulator Amount of total K+ added to fluid

(using only KC)
If K <3 mmol/L: 60 mEq [call Endo]
If K+ 3-5 mmol/L: 40 mEq
If K+ 5-5.5 mmol/L: 20 mEq
If K+ »5.5 mmol /L, no void, or urine
rate <1 ml/kg/hr:no K added

AND continue with insulin glargine
(Lantus) or detemir {Levemir) for long-
acting basal insulin

o Call endocrine for diabetes

managementvia insulin cal culator

Ongaing MS care

Proceed to DKA resolution
and ongoing management

Med/Surg specific care is divided into the following
categories:
Monitoring *

assessment or treatment if patient

develops:
- Headache
a S - Altered mental status

e Poor drculation despite
adequate hydration

= e HCO2level <12 mmol/L
r Il l I ' I e Hyperkalemia (K+ >6 mmol /L) or
hypokalemia K+ <2 mmol/L)

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD

©2019 Connecticut Children's Medical Center. Al rights reserve



The insulin infusion can now be changed to

the following:

 Insulin lispro (Humalog) given every 4 hours
around the clock

» Long-acting insulin: Insulin glargine

(Lantus), or detemir (Levemir)

Once HCO3 has improved further to >18
mmol/L, insulin can then be changed to:
 Insulin lispro (Humalog) with meals, and
« Long acting basal insulin

CLINICAL PATHWAY:

Diabetic Ketoacidosis (DKA) Med/Surg Management

Insulin

. Continuous|

aaaaaa
eeeeeee

aaaaa

hhhhh

When HCO3 is >18 mmol/L:

Start insulin lispro (Humalog); given
subQ
o Initial dose subQ: 0.2-0.4 units/kg |
for first 4 hours, followed by
o  Insulin lispro at 0.1-0.3 units/kg |~
géhr

THIS PATHWAY
SERVES AS AGUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

Give long-acting insulin: insulin glargine
(Lantus) or detemir (Levemir)
o  Discuss the dose with endocrine

Transition to insulin lispro (Humalog)

for meals/snacks usinginsulin calculator

AND continue with insulin glargine

(Lantus) or detemir (Levemir) for long-

acting basal insulin

o  Call endocrine for diabetes
management via insulin calculator

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD

[ ] Connecticut
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CLINICAL PATHWAY:

SSSSSSSSSSSSSS

Diabetic Ketoacidosis (DKA) Med/Surg Management REPLACE CLINICAL

JUDGMENT.

* When the patient is stabilized on the
Med/Surg floors, a second bolus

Fluids

can be given.

‘5' Consider 2" bolus of 0.9% NS at 10 mL/kg f"‘w"“mu
Fluids should be continued based in 30-60 minutes =
on blood glucose level and K+ fooodghcoser T f
levels, using D5 or D10 fluids and L e bomns [

KCI.
 Note the difference in fluids from
the PICU Amount of total K+ added to fluid

(using only KCl)
If K <3 mmol/L: 60 mEq [call Endo]
If K+ 3-5 mmol/L: 40 mEq
If K+ 5-5.5 mmol/L: 20 mEq
If K+ >5.5 mmol/L, no void, or urine
rate <1 mL/kg/hr: no K added

Rate:
Run at 1.5 -2x maintenance

 The rate should be run at 1.5 — 2x
maintenance.

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD

[ ] Connecticut
“=®Childrens




CLINICAL PATHWAY: SERVES AS A GUIDE
Diabetic Ketoacidosis (DKA) Med/Surg Management REPLACE CLI

Med/surg (MS) admission considerations:
e Serum HCO3is 12-18 mmol/L after NS bolus
S Serum K+3-6 mmol/L
Qormal mental status
Qucern regarding cardiac output

REPLACE CLINICAL
JUDGMENT.

{®  Vitals(HR, RR, BP) g4hr g
reSpiratory mon itori ng e IfK<3mmol/L:60 mEq [call Endo]

Monitoring™*
L] L] L] L]
* Monitorir 1g I Icludes vitals and neuro
o Vitls(HR, RR, BP) q4hr s CheckglucodAihr for the first o Startinsulin lispro (Humalog); given
e Neuroassessment g4hr A houiil SRours subQ Consider 2" bolus of 0.9% NS at 10 mt/kg
o [ oV and after o Initial dose subQ: 0.2-0.4 units/kg in 30-60 minutes
re s, followed by
. 5 at 0.1-0.3 units/kg
decreased frequency compared to I s
Ir (Levemir) o <300mg/dL: Use D10 0.45% NS
y o Neuro assessment g4hr =i e
Rate:
. & e Runatl.5 -2x maintenance
e  Continuous CVand o o)
e Amount of total K+added to fluid
[} i rgine (using only KC)
- or long-
. e IfK+3-5mmol/L:40mEq
H f diabetes e IfK+5-5.5 mmol/L: 20 mEqg
e  Strict1&0 | o S mtonear e
rate <1 ml/kg/hr:no K added

Endocrinology should be contacted *Call Endocrinology anytime during
if there is any headache, altered B —
mental status, or poor circulation Headache

despite adequate hydration.

Altered mental status
° Poor circulation despite
) : adequate hydration
T eae ° HCO3 level <12 mmol/L

\0 Hyperkalemia (K+ >6 mmol/L) or

hypokalemia (K+ <3 mmol/L)

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD

[ ] Connecticut
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CLINICAL PATHWAY:
Diabetic Ketoacidosis (DKA) Med/Surg Management

« Labs are monitoring frequently at
first and then spaced out over time.

e  Checkglucose qlhr for the first
4 hours, then every 2 hours L
o . - after t | ::Z’(;i"f'f"""sl"" Huma‘ogr'%"".e” Consider 2 botus of 0.9% N. mu/kg
Endocrinology should be notified if +  UhketonesqVoid o |
HCO3 drops to <12 mmol/L or there i 25,5 mmol/L no void, or urine |||
. . rate <1 mL/kg/hr: | [/ *Call Endocrinology anytime during
IS hypokalemia (<3 mmol/L) or TS | [ assessment ortreatment f saient
develops:
. During treatment: ‘ e  Headache Sueps
hyperkalemia (>6 mmol/L) at any o ISTATIytes, VBG and STAT beta-| | & Ahered mental status
t_ me hydroxybutyrate (HH lab) at 2 e  Poor circulation despite
| . hours, 4 hours, and every 4 adequate hydration
hours until resolution of DKA e  HCO3 level <12 mmol/L

Hyperkalemia (K+ >6 mmol/L) or
hypokalemia (K+ <3 mmol/L)

HCO3 determines if the patient
stays on ongoing Med/Surg
management or if they proceed to e
the DKA resolution and ongoing ((_ ongoing s care (

Proceed to DKAresolution
and ongoing management

management algorithm.

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD
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“=®Childrens




DKA — Resolution and Ongoing Management
Algorithm



CLINICAL PATHWAY: THIS PATHWAY

SERVES AS AGUIDE

AND DOES NOT

Diabetic Ketoacidosis Resolution and Ongoing Management REPLAGE GLINIGAL

JUDGMENT.

DKAresolution and ongoing management:
DKA is considered resolved when HCO3 >15 mmol/L x2 OR HCO3 >18 mmol/L x1

I
Tolerating PO

Unable to
tderate PO,

o Serumglucose | | ContinueiVinsulin orstort SubQ |[e  NPO Serum glucose | | Start fong acting insulin and subQ
ql-4hr e Consider VF qlhr x2 after insulin I5pro, if not aiready done. Stop IVF 30
(depending on IV insulin: with D5 0.45% IWinsulin Discuss dose cofculation with minutes after
trend, per «  Continue with insulin drip NS with 20 stopped Endo. first dose of
endocrine (L unit/m1)at 0.1 urit/ke/hr mEq KClat1- Glucose check subQ insulin
discretion) e Consider 0.05 unit/kg/hr to 1.5x before every Long-actinginsulin: glargine lispro
o iStat Chem7/ avoid hypoglyce mia maintenance meal, bedtime [|(Lantus) or detemir (Levemir) (Humalog)
O VBGBID and PRN o Call endocrine for dose Start PO with
* The purpose of the Resolution and S
SubQ Insulin: hypo/ Stop IVinsulin 30 minutes count for
e Transition to insulin lispro hyperglycemia after the first dose oflong- diabetes” diet
{Humalog) for meals/snacks oraddosis acting insulin

via insulin cal culator g4hr

L] n n
AND continue vith insulin SubQ insulin lispro (Humalog)
R O' ) ' | a |’ ' |' | a On N | | S O largine (Lantus or detemir ehedilod and snacksvia pain
{Levemir) for long-acting calculator.

basal insulin Carb coverage + corection factor
o Discusswith e Carb coverage: rapid-acting
Endocrinology insulin based on carbs

consumed

Correction factor: use with

carb coverage pre-meal

o Donotgive more
frequently than q3hr

o Donot use with snacks

provide care once DKA is resolved
and avoid further glucose and
electrolyte imbalances. i T,

Page endocrine to review orders
when entered

(determined by Endo) (determined by Endo)

Hyperglycemia Hyperglycemia (glu >250)
e Order correction factor for every 4 hoursasneeded ¢ Chedcketones (blood or urine)
¢ callendoif:
Hypoglycemia {glu <70) o Elrmoediel[onesT;dserale :7Llarge
¢ 2-4ml/kgof D25W IVbolus OR o blood ketones>1.5 mmol
Hypoglycemia

e 5-10 ml/kg of D1OW IVbolus OR

o Glucagon IM (turn patient on side d/t aspiration risk)
o <20kg:0.5mg
o 20 kg: 1 mg

. Recheckblood sugar in 15 min

. Notify Endocrine |

Ifglucose <70 + able to PO:

o Give 4 ozjuice; recheck glucosein 15 min

o Repeatjuice if glucose still <70, to bring gluco se up to 70
Ifpremeal: do plan above and u'se only carb coverage (no
correction factor)

Noftfy Endocrine |

Discharge Criteria:
Clinically stable, blood glucose in acceptable ranges, education scheduled/planned asoutpatient by endocrine (see below), sche duled discharge times and
outpatientvisits(see below)

o Education: RN provides ba sic diabetes edu cation using Ba sic Diabetes Education for patientsand families and Nursirg Guidelines for Ba sic Diabetes Edu cation to
patients/familie's; Patientand family to perform as much care a spossible, under RN supervision {glucose monitorirg with home meter if applicable, insulin
injections) and demonstrate understanding of conceptsand technique s; RD/Educator to provide education on carb counting {outpt or inpt)

. discharge i jent visits:

o (1) Ifdischarged after dinner: present to endo dinic pre-breakfast the following day OR

o {2)Ifdischarged on the weekend: discharge Sunday evening to present to endo dinic pre-breakfast on Monday OR

o (3)Ifdischarged Monday prior 11 AM: pre sent to endo dinic pre-lunch (12:30 PM)

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD

LAST UPDATED:
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CLINICAL PATHWAY: THIS PATHWAY

SERVES AS AGUIDE
AND DOES NOT

Diabetic Ketoacidosis Resolution and Ongoing Management REPLAGE GLINIGAL

JUDGMENT.

Ll B o

DKAresolution and ongoing management:
DKA is considered resolved when HCO3 >15 mmol/L x2 OR HCO3 >18 mmol/L x1

e Serumglucose ContinuelV insulin or start SubQ [ |e  NPO
Unable to s T Consa v
(depending on | |IV insulin: with D5 0.45%
td erate Po trend, per *  Continue vith insulin drip NS with 20
endocrine (Lunit/mL) at 0.1 unit/kg/hr mEq KClat1- subQ insulin
discre tion) o Consider 0.05 unit/kg/hr to 1.5x before every lispro
o iStat Chem7/ avoid hypoglyce mia maintenance meal, bedtime i (Humalog)
VBG BID and PRN DA Start PO with
symptom s of calculation Carbohydrate
SubQ Insulin: hypo/ Stop IVinsulin 30 minutes count for
e Transition to insulin lispro hyperglycemia after the first dose oflong- diabetes” diet
{Humalog) for meals/snacks oraddosis acting insulin

via insulin cal culator g4hr

« DKA is considered resolved when
HCO3 >15 mmol/L twice, or if HC

>18 mmol/L once

 |f DKA is resolved, resolution
management depends on the ability
to tolerate PO or not.

AND continue with insulin

glargine (Lantus) or detemir

{Levemir) for long-acting

basal insulin

o Discusswith
Endocrinology

*Blood Sugar Management
{determined by Endo)

Hyperglycemia

Hypoglycemia (glu <70)
o 2-Aml/kgof D25W IVbolus OR
e 5-10 ml/kg of D1OW IVbolus OR

o <20kg:0.5mg

o 20 kg: 1 mg
. Recheckblood sugar in 15 min
. Notify Endocrine |

Call Endo if glucose outside of target range

. Order correction factor for every 4 hoursas needed

o Glucagon IM (turn patient on side d/t aspiration risk)

SubQ insulin lispro (Humalog)
schedluled and snacksvia insulin
calculator.
Carb coverage + corection factor
e Carb coverage: rapid-acting
insulin based on carbs
consumed
Correction factor: use with
carb coverage pre-meal
o Donotgive more
frequently than q3hr
o Donot use with snacks

Page endocrine to review orders

when entered

1

Call Endo if glucose outside of targe t range
{determined by Endo)

Hyperglycemia (glu >250)

Checkketones (blood or urine)

Call endo if:

0 urine ketones moderate to large
o blood ketone s>1.5 mmol/L

Ifglucose <70 + able to PO:

o Give 4 ozjuice; recheck glucosein 15 min

o Repeatjuice if glucose still <70, to bring gluco se up to 70
Ifpremeal: do plan above and u'se only carb coverage (no
correction factor)

Noftfy Endocrine |

outpatientvisits(see below)

. discharge visits:

Discharge Criteria:

Clinically stable, blood glucose in acceptable ranges, education scheduled/planned asoutpatient by endocrine (see below), sche duled discharge times and

o Education: RN provides ba sic diabetes edu cation using Ba sic Diabetes Education for patientsand families and Nursirg Guidelines for Ba sic Diabetes Edu cation to
patients/familie's; Patientand family to perform as much care a spossible, under RN supervision {glucose monitorirg with home meter if applicable, insulin
injections) and demonstrate understanding of conceptsand technique s; RD/Educator to provide education on carb counting {outpt or inpt)

o (1) Ifdischarged after dinner: present to endo dinic pre-breakfast the following day OR
o {2)Ifdischarged on the weekend: discharge Sunday evening to present to endo dinic pre-breakfast on Monday OR
o (3)Ifdischarged Monday prior 11 AM: pre sent to endo dinic pre-lunch (12:30 PM)

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD

UPDATED: 02
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CLINICAL PATHWAY: A A BB

AND DOES NOT

Diabetic Ketoacidosis Resolution and Ongoing Management REPLAGE GLINIGAL

JUDGMENT.

ngoing manageme
mol/L x2 OR HCO3 >18 mmol/L x1

)

Unable to
tolerate PO

Unable to
tderate PO,

Tolerating PO

ContinuelV insulin or start SubQ Serum glucose

alhr 2 after top IVF 30
1V insulin: Winsulin minutes after
e Continue vithinsulin drip stopped first dose of
(Lunit/mL)at 0.1 unit/kg/hr Glucose check subQ insulin
o Consider 0.05 unit/kg/hr to before every Long-actinginsulin: glargin® lispro
e iStat Chem 7/ avoid hypoglyce mia maintenance meal, bedtime [|{Lantus)or detemir {Levemir) (Humalog)
VBG BID and PRN «  callendocrine for dose e SartPOwith
symptom s of calculation Carbohydrate
SubQ Insulin: hypo/ Stop IVinsulin 30 minutes count for
e Transition to insulin lispro hyperglycemia after the first dose oflong- diabetes” diet

(Humalog) for meals/snacks
via insulin cal culator qahr
AND continue with insulin
glargine (Lantus) or detemir

oraddosis acting insulin

SubQ insulin lispro (Humalog)
schedluled and snacksvia insulin

{Levemir) for long-acting calculator.
basal insulin Carb coverage + corection factor
o Discusswith e Carb coverage: rapid-acting
Endocrinology insulin based on carbs
consumed

Correction factor: use with

carb coverage pre-meal

o Donotgive more
frequently than q3hr

Do not use with snacks

o

e Care is divided into labs, insulin an

Page endocrine to review orders
when entered

1

FEN considerations for both —

Call Endo if glucose outside of target range
{determined by Endo)

[}
Hyperglycemia
. Order correction factor for every 4 hoursas needed
[

Hypoglycemia (glu <70)

o 2-Aml/kgof D25W IVbolus OR

e 5-10 ml/kg of D1OW IVbolus OR

o Glucagon IM (turn patient on side d/t aspiration risk)
o <20kg:0.5mg
o 20 kg: 1 mg

. Recheckblood sugar in 15 min

. Notify Endocrine |

Call Endo if glucose outside of targe t range
{determined by Endo)

Hyperglycemia (glu >250)
. Checkketones (blood or urine)
. Call endo if:
0 urine ketones moderate to large
o blood ketone s>1.5 mmol/L

Hypoglycemia
o Ifglucose <70 +able to PO:
o Give 4 0zjuice; recheck glucosein 15 min
o Repeat juice if glucose still <70, to bring glucose up to 70
¢ Ifpremeal: do plan above and use only carb coverage (no
correction factor)
Notify Endocrine |

Discharge Criteria:
Clinically stable, blood glucose in acceptable ranges, education scheduled/planned asoutpatient by endocrine (see below), sche duled discharge times and
outpatientvisits(see below)

o Education: RN provides ba sic diabetes edu cation using Ba sic Diabetes Education for patientsand families and Nursirg Guidelines for Ba sic Diabetes Edu cation to
patients/familie's; Patientand family to perform as much care a spossible, under RN supervision {glucose monitorirg with home meter if applicable, insulin
injections) and demonstrate understanding of conceptsand technique s; RD/Educator to provide education on carb counting {outpt or inpt)

. discharge i jent visits:

o (1) Ifdischarged after dinner: present to endo dinic pre-breakfast the following day OR

o {2)Ifdischarged on the weekend: discharge Sunday evening to present to endo dinic pre-breakfast on Monday OR

o (3)Ifdischarged Monday prior 11 AM: pre sent to endo dinic pre-lunch (12:30 PM)

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD

LAST UPDATED:
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CLINICAL PATHWAY: LISl .
Diabetic Ketoacidosis Resolution and Ongoing Management

AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

Unable to tolerate PO

Start long actin in ondsu

e Consider VF rx2 after || insulin lspro, if not afready done. ||e  Stop IVF 30
with D5 0.45% insuli Discuss dose calculation with minutes after

NS with 20 stoppe: ndo. first dose of

Labs are spaced depending on the o e e |
patient’s trends. serumglucose | | e
q1_4 hr ar s oraddosis acting insulin

(depending on | Fredued o

- c trend, per i

Glucose target ranges will be provided by endocrine

discretion)

endocrine. If the glucose falls outside of Sont Chomy 7/
the range, endocrinology should be VBG BID
notified.

*Blood Sugar Management
Call Endo if glucose outside of target range

(determined by Endo)

If hyperglycemia is present, correction
faCtor ShOUId be Ordered e Order correction factor for every 4 hours as needed

Hyperglycemia

Hypoglycemia (glu <70)
0 C C e  2-4ml/kgof D25W IV bolus OR
If hypoglycemia is present, options for e 5-10 mU/kgof DIOW IV bolus OR
. . Glucagon IM (turn patient on side d/t aspiration risk)
glucose replacement are given here. o <20kg05mg
o .20kg:1mg
Recheck blood sugar in 15 min
Notify Endocrine!




CLINICAL PATHWAY: A A BB

AND DOES NOT

Diabetic Ketoacidosis Resolution and Ongoing Management REPLAGE GLINIGAL

JUDGMENT.

anagement:
_OR HCO3 >18 mmol/L x1

Unable to

tolerate PO

o Serumglucose ContinueV insulin or start SubQ erumglucose || Stort ong acting insulin and subQ
ql-4hr insulin ikpro, ff not afready done. Stop IVF 30
(depending on 1V insulin: Discuss dose calculation with minutes after
trend, per o Continue vith insulin drip Endo. first dose of
endocrine (Lunit/mL)at 0.1 unit/kg/hr Glucose check subQ insulin
discretion) o Consider 0.05 unit/kg/hr to before every Long-actinginsulin: glargine lispro

e iStat Chem 7/ avoid hypoglyce mia maintenance meal, bedtime [|{Lantus)or detemir (Levemir) (Humalog)
VBG BID and PRN o Call endocrine for dose e SartPOwith

tion Carbohydrate
Suba Il Continue IV insulin or start SubQ [ mies count for

he fir st dose oflong- diabetes” diet

e  Transition to ir]

Unable to tolerate PO i

glargine (tanw| 1V insulin: ind snacksvia insulin

(Levemir) for | . . . . .

basal i | @ Continue with insulin drip e cortcionfoctor

o Discuss . . verage: rapid-acting
md (1 unit/mL) at 0.1 unit/kg/hr [beedonabs

* Insulin IV should be continued if the patient  Consder 005 unithghro. e
is unable to tolerate PO, although subQ may
be started in discussion with endocrinology

ine to review orders
fed

*Blood Sugar M

sum Insu“n: se outside of targe t range
e @ Transition to insulin lispro vy
Hyperglycemia (Humalog) for meals/snacks |, )

. Order correction factor for ev

s via |nsuI|r? caIcu[ator q4hr et o e
T B AND continue with insulin |
T e e e glargine (Lantus) or detemir feheckatucosein1s min

cose stil1 <70, to bring glucose up to 70

20kg:1
o kg:1mg e and u se only carb coverage (no

« Rechecblood sigar 15 mi (Levemir) for long-acting
Notify Endocrine | . .

basal insulin
o Discuss with

Endocrinology
Clinically stable, blood glucosein acf elow), sche duled discharge times and
outpatient visits(see below)
. Education: RN provides ba sic diabe! g Guidelines for Basic Diabetes Edu cation to
patients/familie s; Patient and famil with home meter if applicable, insulin

injections) and demonstrate under ounting (outpt or inpt)
o Suggested dischargetimesand cut]
o (1) Ifdischarged after dinner:
o {2)Ifdischarged on the weeke]
o (3)Ifdischarged Monday prio

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD
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CLINICAL PATHWAY: A A BB

AND DOES NOT

Diabetic Ketoacidosis Resolution and Ongoing Management REPLAGE GLINIGAL

JUDGMENT.

DKAresolution and ongoing management:
DKA is considered resolved when HCO3 >15 mmol/L x2 OR HCO3 >18 mmol/L x1

Tolerating PO

N
Unable to

Unable to tolerate PO

o Serumglucose | | ContinufiVinsulin orstort SubQ |[e  NPO Serum glucose | | Start long acting insulin and subQ
ql-4hr e Consider VF qlhr x2 after insulin [5pro, if not already done. Stop IVF 30
(depending on IV insulirg: with D5 0.45% IWinsulin Discuss dose cofculation with minutes after
. . trend, per «  Confinue with insulin drip NS with 20 stopped first dose of
« If the patient is unable to tolerate PO, kee S| el el
] discretion) e Consider 0.05 unit/kg/hr to 1.5x before every lin: i lispro
o iStatChem7/ avoid hypoglyce mia maintenance meal, bedtime i i (Humalog)
[ VBG BID and PRN Start PO with
symptom sof Carbohydrate
em ana consiaer at 1-1.9X o
¢ Transition to insulin lispro hyperglycemj diabetes” diet

(Humalog) for meals/ snacks or acidosip
via insulin cal culator g4hr

maintenance. A
* Fluid composition should be D5 0.45% NS
with 20 mEq KCI.
* Note that this is different from DKA Consider IVF
I with D5 0.45%

S pecifi c fluids. e NS with 20

Hyperglycemia E KC I 1

e Order correction factor for every 4 hoursas needed | I | q at =
Hypoglycemia (glu <70) 1 5

o 2-4ml/kgof D25W IVbolus OR . X

e 5-10 ml/kg of D1OW IVbolus OR

«  Glucagon IM (turn patient on side d/t aspiration risk 1
e 0 ma o : maintenance
o 20kgilmg
¢ Recheckblood sugar in 15 min
. Notify Endocrine |

™ o T
correction factor)
Noftfy Endocrine |

Discharge Criteria:
Clinically stable, blood glucose in acceptable ranges, education scheduled/planned asoutpatient by endocrine (see below), sche duled discharge times and
outpatientvisits(see below)

o Education: RN provides ba sic diabetes edu cation using Ba sic Diabetes Education for patientsand families and Nursirg Guidelines for Ba sic Diabetes Edu cation to
patients/familie's; Patientand family to perform as much care a spossible, under RN supervision {glucose monitorirg with home meter if applicable, insulin
injections) and demonstrate understanding of conceptsand technique s; RD/Educator to provide education on carb counting {outpt or inpt)

. discharge i jent visits:

o (1) Ifdischarged after dinner: present to endo dinic pre-breakfast the following day OR

o {2)Ifdischarged on the weekend: discharge Sunday evening to present to endo dinic pre-breakfast on Monday OR

o (3)Ifdischarged Monday prior 11 AM: pre sent to endo dinic pre-lunch (12:30 PM)

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD
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Tolerating PO

« If the patient is tolerating PO, the labs will

be scheduled g1hr x2 after the IV insulin
Is stopped with glucose checks
surrounding meals and PRN.

Target glucose ranges will be provided by
endocrinology.

If hyperglycemia is present, ketones
should be checked. Endo should be
notified if ketones are mod-large or blood
ketones are >1.5 mmol/L.

If hypoglycemia is present, options to
replace glucose are listed.

P A N THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

- -y - -
o} o [o 0 on and Ongo 0 anag PEFILACE EILIEAL
JUDGMENT.
DKA is consi Tol eratlng POBag >18 mmol/L x1 )
Unable to )
tderate PO, Tolerating PO
Labs® Insulin FEN Labs** Insulin FEN
Labs** elVinsulin orstart subQ | [« NPO o Serumglucose || Stort bong acting insulin and subQ
e Consider VF qthr x2 after insulin Ispro, if not already done. e Stop IVF 30
(d insulin: with D5 0.45% Winsulin Discuss dose col culation with minutes after
trend) »  Continue vithinsulin drip NS with 20 stopped Endo. first dose of
endocrine {Lunit/ml) at 0.1 urit/kg/hr mEqKClat1- e Glucose check subQ insulin
discre ion o Consider 0.05 unit/kg/hr to 1.5x before every Long-actinginsulin: glargine lispro
s iStarChem i ce mia maintenance meal, bedtime ||{Lantus)or detemir {Levemir) (Humalog)
and PRN o callendocrine for dose o SartPOwith
symptom s of calculation Carbohydrate
Serum gl ucose hypo/ o Stop IVinsulin 30 minutes count for
insulin lispro hyperglycemia after the first dose of long- diabetes” diet
qlhrx2 after |hobme. e 2cirg e
. . lculator qahr
|V INSu |I n e wdth insulin subQ insulin lispro (Humalog)
tus) or detemir scheculed and snacksvia insulin
stopp ed long-acting calculator.
Carb coverage + correction factor
with o Carb coverage: rapid-acting
Glucose check inology insulin based on carbs
consumed
beforeevery + Comecion actor:use it
. carb coverage pre-meal
meal, bedtime o Donot give more
frequently than g3hr
and PRN o Donot use with snacks
Page endocrine to review orders
symptoms of when entered
hypo/
hvoerelvcemia %m[mnge Call Endo if glucose outside of rge t range
yperglyc s {determined by Endo)
or acidosis Hyperglvcemia gl >250)

. Check ketones (blood or urine)

y 4 hoursas needed Lo s

**Blood Sugar Management
Call Endo if glucose outside of target range

(determined by Endo)

Hyperglycemia (glu >250)
. Check ketones (blood or urine)
. Call endo if:

. s and

o urine ketones moderate to large

o  blood ketones >1.5 mmol/L B i cn to
sulin

Hypoglycemia
. If glucose <70 + able to PO:

o  Give 4 ozjuice; recheck glucosein 15 min
o  Repeat juice if glucose still <70, to bring glucose up to 70
. If pre meal: do plan above and use only carb coverage (no

correction factor) Connecticut
e Notify Endocrine! Childrens




THIS PATHWAY
SERVES AS AGUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

CLINICAL PATHWAY:
Diabetic Ketoacidosis Resolution and Ongoing Management

)

Tolerating PO/}-
AR HCO3 >18 mmol/L x1

DKA is consicler2

olerating PO SN ca s &

Tolerating PO

o Serumglucose | | ContinueiVinsulin orstort SubQ |{e NP Insulin fumglucose || Start long acting insulin and subQ
ql-4hr e Consid qlhrx2 after insulfin [5pro, f not already done. | [e  Stop IVF 30
(depending on IV insulin: with D5 0. IWinsulin Discuss dose cofculation with minutes after
trend, per o Continue with insulin drip NS with 20 stopped Endb. first dose of
endocrine (L unit/m1)at 0.1 urit/ke/hr mEq KClat1- ¢ Glucose check subQ insulin
discretion) . Consider 0.05 ynit/ke/hrio 15 bof L ing insulin: glargine lispro

® Once the patient iS reliably © e N Start long acting insulin and subQ [isinew e ||+ Sennosin
tolerating PO, long acting insulin

. I . ption . Carbohydrate
swamsine | jnsulin lispro, if not already done. [insinr s comtor

mmaeafr)  Discyss dose calculation with ™

. : . ‘—" Endo. o,

I L h I b:!svaﬁTr;;ulior: | 0 rection factor

and sub Q INSulin LISPro snou d be 0| Long-acting insulin: glargine e
(Lantus) or detemir (Levemir) i

Sta rte d s o Call endocrine for dose i
calculation .

e  StopIVinsulin 30 minutes i
after the first dose of long-

*Blood Sugar M|

se outside of targe trange

e D oses an d @) rd ers s h ou I d b e muu:d Ldeermned] acting insulin m:v endol

. Order correction factor for e

. . . s < SubQ insulin lispro (Humalog) erate tolage
d ISCU Ssed an d revi ewed Wlth H §i‘1‘0mm”§é§§?§7§£vw'vw";';; scheduled and snacks via insulin :_m'ﬂ g
. Glucagon IM (turn patient on)| |

o <20kg0.5mg calculator. check glucosein 15 min

- 20 kg 1mg i cose still <70, to bring glucose up to 70
« echedkblood wgarn1smi CArb coverage + correction factor e s onyarb coverage o
Notify Endocrine | . .

. Carb coverage: rapid-acting
insulin based on carbs
consumed

Clinically stable, blood glucosein at

outpatientvisits{see below) | @ Correction factor: use with

Endocrinology.

elow), scheduled discharge times and

«  Education: RN provides basic diab carb coverage pre-meal g Guidelines for Ba sic Diabetes Fdu cation to
patients/familie s; Patient and fami with home meter if applicable, insulin
ients/famile ; Patient and fami . ith h if applicable, insu

injections) and demonstrate under, o DO not glve more ounting {outpt or inpt)
o Suggested dischargetimesand au

o (1) ifdischarged after dinner}

) dborged on e frequently than g3hr

o (3 dischareed Monca g o Do not usewith snacks

e e e =ee:| Page endocrine to review orders ®_ Connecticut
when entered “=®Childrens
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CLINICAL PATHWAY: A A BB

AND DOES NOT

Diabetic Ketoacidosis Resolution and Ongoing Management REPLAGE GLINIGAL

JUDGMENT.

DKAresolution and ongoing management:
DKA is considered resolved when HCO3 >15 mmol/L x2 OR HCO3 >18 mmol/L x1

Tolerating PO

Tolerating PO

]

ql4hr o Consider VF qlhr 2 after insulin {spro, i not already done. Stop IVF 30

(depending on IV insulin: with D5 0.45% IWinsulin Discuss dose cofculation with minutes after

trend, per «  Continue with indlin dri NS with 20 stopped first dose of

endocrine (L unit/m1)at 0.1 urit/ke/hr mEq KClat1- Glucose check subQ insulin

discretion) e Consider 0.05 unit/kg/hr to 1.5x before every lispro

o iStat Chem7/ avoid hypoglyce mia maintenance meal, bedtime {Humalog)

VBG BID and PRN *  StartPOwith

symptom sof Carbohydrate
SubQ Insulin: hypo/ count for

hyperglycemia diabetes” diet

 Once the patient is reliably toleratin Tl

PO, IVF should be stopped 30
minutes after the first dose of subQ

Stop IVF 30
minutes after
first dose of
subQ insulin
lispro
(Humalog)

|o Start PO with
“Carbohydrate
count for
diabetes” diet

Insulin is given.

*Blood Sugar Management
Call Endo if glucose outside of target range
{determined by Endo)

Hyperglycemia

. Order correction factor for every 4 hoursas needed

« Carbohydrate counts should be T

sz

e 5-10 ml/kg of D1OW IVbolus OR
o Glucagon IM (turn patient on side d/t aspiration risk)
o <20kg:0.5mg

o 20kgilmg
. ¢ Recheckblood sugar in 15 min

. Notify Endocrine |

Discharge Criteria:
Clinically stable, blood glucose in acceptable ranges, education scheduled/planned asouf
outpatientvisits(see below)

and

o Education: RN provides ba sic diabetes edu cation using Ba sic Diabetes Education for patientsand families and Nursirg Guidelines for Ba sic Diabetes Edu cation to
patients/familie's; Patientand family to perform as much care a spossible, under RN supervision {glucose monitorirg with home meter if applicable, insulin
injections) and demonstrate understanding of conceptsand technique s; RD/Educator to provide education on carb counting {outpt or inpt)

. discharge i jent visits:

o (1) Ifdischarged after dinner: present to endo dinic pre-breakfast the following day OR

o {2)Ifdischarged on the weekend: discharge Sunday evening to present to endo dinic pre-breakfast on Monday OR

o (3)Ifdischarged Monday prior 11 AM: pre sent to endo dinic pre-lunch (12:30 PM)

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD
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CLINICAL PATHWAY: A A BB

AND DOES NOT

Diabetic Ketoacidosis Resolution and Ongoing Management REPLAGE GLINIGAL

JUDGMENT.

Discharge Criteria:
Clinically stable, blood glucose in acceptable ranges, education scheduled/planned as outpatient by endocrine (see below), scheduled discharge times and

outpatient visits (see below)
Discharge Instructions:
. Education: RN provides basic diabetes education using Basic Diabetes Education for patients and families, and Nursing Guidelines for Basic Diabetes Education to
patients/families; Patient and family to perform as much care as possible, under RN supervision (glucose monitoring with home meter if applicable, insulin
injections) and demonstrate understanding of concepts and techniques; RD/Educator to provide education on carb counting (outpt or inpt)
. Suggested discharge times and outpatient visits:
o (1) Ifdischarged after dinner: present to endo clinic pre-breakfast the following day OR
o  (2) Ifdischarged on the weekend: discharge Sunday evening to present to endo dlinic pre-breakfast on Monday OR
o  (3) Ifdischarged Monday prior 11 AM: present to endo clinic pre-lunch (12:30 PM)

Stop IVF 30
minutes after
first dose of
subQ insulin
lispro
(Humalog)
Start PO with
Carbohydrate
count for
diabetes’” diet

fin lispro (Humalog)
e d and snacksvia insulin
alator.

Carb coverage + corection factor

e Carb coverage: rapid-acting

insulin based on carbs

consumed

Correction factor: use with

carb coverage pre-meal

o Donotgive more
frequently than q3hr

Do not use with snacks

Discharge criteria and instructions are listed here.

o

Page endocrine to review orders
when entered

Call Endo if glucose outside of targe t range
{determined by Endo)

RN will provide basic diabetes education to the patients i
and families. ST o o ey vt s
It is the goal that patients/families should perform much g
of the care during their stay as possible, with RN R -
supervision.

RN or the educator will provide education on
carbohydrate counting, either inpatient or outpatient.
Specific times for endocrinology follow up are given

depending on discharge time.

Hyperglycemia (glu >250)
Checkketones (blood or urine)
Call endo if:
0 urine ketones moderate to large
o blood ketone s>1.5 mmol/L

Ifglucose <70 + able to PO:

o Give 4 ozjuice; recheck glucosein 15 min

o Repeatjuice if glucose still <70, to bring gluco se up to 70
Ifpremeal: do plan above and u'se only carb coverage (no
correction factor)

Noftfy Endocrine |

Discharge Criteria:
Clinically stable, blood glucose in acceptable ranges, education scheduled/planned asoutpatient by endocrine (see below), sche duled discharge times and
outpatientvisits(see below)

Education: RN provides ba sic diabetes education using Ba sic Diab etes Education for patientsand families and Nursirg Guidelines for Ba sic Diabetes Edu cation to

patients/familie's; Patientand family to perform as much care a spossible, under RN supervision {glucose monitorirg with home meter if applicable, insulin

injections) and demonstrate understanding of conceptsand technique s; RD/Educator to provide education on carb counting {outpt or inpt)
discharge i fent visits:

o (1) Ifdischarged after dinner: present to endo dinic pre-breakfast the following day OR

o {2)Ifdischarged on the weekend: discharge Sunday evening to present to endo dinic pre-breakfast on Monday OR

o (3)Ifdischarged Monday prior 11 AM: pre sent to endo dinic pre-lunch (12:30 PM)

M DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | EMILY GERMAIN-LEE, MD
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Review of Key Points “="Childrens

» Severity of DKA will define the level of care needed.

» Initial fluid management is 0.9% (normal) saline given in 10-20
mL/kg boluses until the patient has adequate peripheral perfusion.

* Fluid management is then aimed at replacing intra- and extracellular
water and electrolytes, while flushing out glucose and ketones in the
urine.

* PICU attending and/or Endocrinology should be notified
immediately with ANY evidence of cerebral edema.

* Once a patients blood glucose and bicarbonate have corrected,
they will be transitioned to subQ insulin on an individualized plan
from Endocrine team
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Quality Metrics “=®Childrens

* Percentage of patients with pathway order set usage

» Percentage of patients on pathway for < 24 hours (excluding patients
with pH=<6.9)

* Percentage of patients without hypoglycemic episodes while on pathwa
(defined 35 blood glucose <70 m}g;dﬁ Y P P y

. Dercenta%e of patients with 1-2 episodes of hypoglycemia after pathway
complete

* Percentage of patients with 3 or more episodes of hypoglycemia after
pathway completed

» Percentage of patients with documented (by endocrine team) reason(s)
for DKA

* Percentage of patients follow-up appointment scheduled at the time of
discharge

* Length of stay
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« Cem Demirci, MD
o Department of Endocrinology

 Rebecca Riba-Wolman, MD
o Department of Endocrinology

* Emily Germain-Lee, MD
o Department of Endocrinology

« John Peng, MD

o Pediatric Emergency Medicine

« Adam Silverman, MD
o Pediatric Emergency Medicine and Pediatric Intensive Care Unit

e Leonard Comeau, MD
o Pediatric Intensive Care Unit

 Daniel Fisher, MD

o Pediatric Intensive Care Unit
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Thank You! P rens

About Connecticut Children’s Clinical Pathways Program

The Clinical Pathways Program at Connecticut Children’s aims to improve the quality of
care our patients receive, across both ambulatory and acute care settings. We have
implemented a standardized process for clinical pathway development and maintenance to
ensure meaningful improvements to patient care as well as systematic continual
improvement. Development of a clinical pathway includes a multidisciplinary team, which
may include doctors, advanced practitioners, nurses, pharmacists, other specialists, and
even patients/families. Each clinical pathway has a flow algorithm, an educational module
for end-user education, associated order set(s) in the electronic medical record, and quality
metrics that are evaluated regularly to measure the pathway’s effectiveness. Additionally,
clinical pathways are reviewed annually and updated to ensure alignment with the most up
to date evidence. These pathways serve as a guide for providers and do not replace
clinical judgment.
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