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What is a Clinical Pathway? e

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



Objectives of Pathway s

» 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



Why is Pathway Necessary? s

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.



Background: DKA Definition e

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

« Ketonemia and ketonuria

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



Background: DKA Definition e

Hyper-
glycemia

Other Metabolic Acidotic

Other Hyperglycemic States

States Lactic acidosis
Uncontrolled DM Hyperchloremic acidosis
HHS 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.




Clinical manifestations of DKA eoe gt

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

DKA risk iIs increased In: aop g cice

e 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

W

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.




DKA Morbidity and Mortality s

* 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:

. . ®_ Connecticut
Other complications “w"Chidrens
* Hypokalemia * Rhinocerebral or pulmonary
» Hypocalcemia, hypomagnesemia MUCOrmycosis
» Severe hypophosphatemia * Aspiration pneumonia
+ Hypoglycemia * Pulmonary edema
« Other central nervous system ) A;Ac\;lgltjesrespiratory distress syndrome
complications include dural sinus ( )
thrombosis, basilar artery thrombosis, * Pneumothorax, pneumomediastinum, and
intracranial hemorrhage, and cerebral SC emphysema

infarction « Rhabdomyolysis

Venous thrombosis - Ischemic bowel necrosis

Pulmonary embolism « Acute renal failure

Sepsis « Acute pancreatitis




Cerebral Edema: Risk Factors aop o

 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




Cerebral Edema: Signs and Symptoms e

« 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



Cerebral Edema: Diagnostic Criteria

* Abnormal motor or verbal response to pain
* Decorticate or decerebration posture
 Cranial nerve palsy (especially lll, 1V, and VI)

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



Cerebral Edema: Timing of Onset
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Cerebral Edema: Treatment

 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




Cerebral Edema: Imaging i

o After treatment for cerebral edema has been started cranial
Imaging 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.g., intracranial hemorrhage) or a lesion that may necessitate
anticoagulation (e.g., cerebrovascular thrombosis)




Glasgow Coma Scale (GCS)

* 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
response¥* 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.

<
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DKA Clinical Pathway G

The DKA Clinical Pathway is divided into 5 phases of care:

1) Transport Algorithm

2) Emergency Room Algorithm
3) PICU Management Algorithm The last 2 phases of
4) Med/Surg Management Algorithm ]- care are for patients

The first 3 phases of care focus on
identification and initial acute management

5) DKA Resolution and Ongoing Management Algorithm ‘;":gxﬁ‘éi %tiai”zed

resolves

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




DKA - Transport Algorithm
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CLINICAL PATHWAY: THIS PATHWAY

SERVES AS A GUIDE

Diabetes Ketoacidosis (DKA) Transport Algorithm REPLACE CLINIC

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

v
ESTABLISH DIAGNOSIS 1POCT Blood Ketone
Establish DKA diagnosis Interpretatiol
(defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, moderate to <0.6 mmol/L: Low

large ketones — blood* or urine) 0.6-1.5 mmol/L:

Moderate
. Note: ic Hyp (HHS) is a spectrum with >1.5 mmol/L: Large
DKA, and may not have acidosis and ketones, but will have severe

hyperglycemia and dehydration. Discuss care with PICU/Endocrine.

Algorithm is to provide guidance for e

. iSTAT chem 7, venous blood gas
*  Repeat Chem 7/VBG after initial NS bolus

teams transporting patients with S

FEN*:

(] 3y *  Make NPO
*  Give 0.9% NS bolus 10 mL/kg over 30-60 min
S u S p e C e O I re I I S ©  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
©  Iflong transport expected, consider initiation of special maintenance fluids from referring hospital after discussion with medical control

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

Medical Center.

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

Call medical control
and discuss care with
PICU

« The main objectives are early T —

e Start regular insulin infusion (1 unit/mL) at 0.1 unit/kg/hr —
DO NOT GIVE BOLUS INSULIN

= LN ol = = ngn g L) o Continue IVFs at minimum of 1.5 maintenance
o Ifglucose <300: D5NS
. o Ifglucose 2300: NS
*If transport time anticipated > 60 minutes and K 3-5 use
below fluids, if available
o If glucose <300, K 3-5: DSNS + 20 KCI
o If glucose >300, K 3-5: NS + 20 KCI
e Continuous monitor
®  Frequent neuro assessments
o labs:
o glucose qlh, istat chem 7 and VBG q2h

v

Admit to Dy (see
Admit to PICU Department DKA Pathway),

or direct admit to Med-Surg

No

«  Call medical control to contact Endocrine to
discuss subcutaneous insulin

«  Continue NS IVFs at minimum of 1.5
maintenance

«  Continuous monitor

e Frequent neuro assessments

o Labs:
o glucose qlh, istat chem 7 and VBG q2h

Serum HCO3 <12 mmol/L
after initial NS bolus?

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

Signs/Symptoms:
e HA, change in neuro status irritability,
Treatment: Therapy should always precede 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 pressure) OR
Mannitol 0.25 g/kg over 30 minutes
e (2) Ensure pt on 0.9% NS containing fluids
(3) Discuss criceria for intubation (e.g. respiratory depression, poor airway control, worsening neurologic status
despite treatment)
o (4) Consider head CT
* Do not give sedating meds outside the setting of intubation (may lead to rise of PCO2 and herniation)

ppropriate slowing of HR or rise of BP

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD

®_ Connecticut
€=®Childrens
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. THIS PATHWAY
CLINICAL PATHWAY: eyl v
AND DOES NOT
REPLACE 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

* | ESTABLISH DIAGNOSIS
Establish DKA diagnosis
g L bload

ESTABLISH DIAGNOSIS [ 1pOCT Blood Ketone
Establish DKA diagnosis [ Interpretation:
(defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, moderate to  [““le  <0.6 mmol/L: Low

large ketones — blood? or urine) e 0.6-1.5 mmol/L:

Moderate 2026 update
Note: Hyperglycemic Hyperosmolar Syndrome (HHS) is a spectrum with . >1.5 mmol/L: Large

DKA, and may not have acidosis and ketones, but will have severe
hyperglycemia and dehydration. Discuss care with PICU/Endocrine.

g e
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 at referring hospital, transport team to call medical control to determine next steps in

Reassessment: any of the following present?
Persistent hypokalemia or hyperkalemia with serum K+ <3 mmol/L or >6 mmol/L
e Persistent signs of poor cardiac output, unresponsive to initial rehydration
Altered mental status

Those with a suspicion of DKA should be included. DKA &
should be suspected based on concerning components —

Start regular insulin infusion (1 unit/mL) at 0.1 unit/kg/hr —

No

DO NOT GIVE BOLUS INSULIN

of the history and physical, as outlined above. T e

o Ifglucose 2300: NS
*If transport time anticipated > 60 minutes and K 3-5 use

Early identification is key.

Call medical control to contact Endocrine to
discuss subcutaneous insulin

Continue NS IVFs at minimum of 1.5
maintenance

Continuous monitor

Frequent neuro assessments

Labs:

o glucose qlh, istat chem 7 and VBG q2h

Serum HCO3 <12 mmol/L
after initial NS bolus?

[tYes:

o Ifglucose 2300, K 3-5: NS + 20 KCI
Continuous monitor
Frequent neuro assessments

Once DKA is suspected, the diagnosis should be N +
established based on specific criteria: ( ) ()
pH <7.3 .
HCO3 <15 mmol/L

Blood sugar >200

Moderate-large ketones in the blood or urine

increased intracranial pressure) OR
Mannitol 0.25 g/kg over 30 minutes
(2) Ensure pt on 0.9% NS containing fluids
(3) Discuss criceria for intubation (e.g. respiratory depression, poor airway control, worsening neurologic status
despite treatment)
o (4) Consider head CT
* Do not give sedating meds outside the setting of intubation (may lead to rise of PCO2 and herniation)

LONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD . Connecﬁcut
€=®Childrens

©2019 Connecticut Children's Medical Center. Al i




CLINICAL PATHWAY: THIS PATHWAY

SERVES AS A GUIDE
AND DOES NOT

Diabetes Ketoacidosis (DKA) Transport Algorithm REPLACE 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

TvoTeT IS TS O SpeTTTOTIT I
* DKA, and may not have acidosis and ketones, but will have severe
] with PICI i

ESTABLISH DIAGNOSIS ENT !POCT Blood Ketone

Establish DKA diagnosis Interpretation:
(defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, moderate to e  <0.6 mmol/L: Low

large ketones — blood? or urine) e  0.6-1.5 mmol/L:
Moderate
Note: Hyperglycemic Hyperosmolar Syndrome (HHS) is a spectrum with . >1.5 mmol/L: Large
DKA, and may not have acidosis and ketones, but will have severe i

hyperglycemia and dehydration. Discuss care with PICU/Endocrine. L [N medical control

TS T ST Y TTTeTETTITy TSP TS pOTTTETTTTo call medical control to determine next steps in

Reassessment: any of the following present?
© Persistent hypokalemia or hyperkalemia with serum K+ <3 mmol/L or >6 mmol/L

e Persistent signs of poor cardiac output, unresponsive to initial rehydration
o Altered mental status

* Note that Hyperglycemic Hyperosmolar

Syndrome (HHS) may present within the | B

. Continue IVFs at minimum of 1.5 maintenance
o If glucose <300: DSNS

. Call medical control to contact Endocrine to
discuss subcutaneous insulin

. Continue NS IVFs at minimum of 1.5
maintenance

o If glucose 2300: NS

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

o Ifglucose >300, K 3-5: NS + 20 KCI
. Continuous monitor

Is important to discuss the diagnosis and e

v

management with the PICU and Endocrinology [N )

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

Signs/Symptoms:
o HA, change in neuro status irritability, i inappropriate slowing of HR or rise of BP
. Treatment: Therapy should always precede 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 pressure) OR
Mannitol 0.25 g/kg over 30 minutes

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

o (4) Consider head CT

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

Serum HCO3 <12 mmol/L
after initial NS bolus? *  Continuous monitor

*  Frequent neuro assessments
o labs:

o glucose qlh, istat chem 7 and VBG q2h

Col CTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD
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CLINICAL PATHWAY: SR Ao A Sl

AND DOES NOT

Diabetes Ketoacidosis (DKA) Transport Algorithm REPLACE 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;

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 at referring hospital, transport team to call medical control to determine next steps in management.
= Notify PICU of admission and establish medical control No

e Start regular insulin infusion (1 unit/mL) at 0.1 unit/kg/hr —
DO NOT GIVE BOLUS INSULIN

Continue IVFs at minimum of 1.5 maintenance

o Ifglucose <300: DSNS

o Ifglucose 2300: NS

*If transport time anticipated > 60 minutes and K 3-5 use
below fluids, if available

. Call medical control to contact Endocrine to
discuss subcutaneous insulin

. Continue NS IVFs at minimum of 1.5
maintenance

. Continuous monitor

o If glucose <300, K 3-5: DSNS + 20 KCI e Frequent neuro assessments

o Ifglucose >300, K 3-5: NS + 20 KCI e Labs:

* The initial management is focused on stabilization. o 2" e s v

Labs:
o glucose qlh, istat chem 7 and VBG q2h

 |Labs: ; ) = B a— )

Serum HCO3 <12 mmol/L

[@Yes after initial NS bolus?

Admit to PICU Department DKA Pathway),
or direct admit to Med-Surg

 Itis important to get “baseline” and repeat labs after the

Signs/Symptoms:
o HA, change in neuro status irritability, i inappropriate slowing of HR or rise of BP

. .
N I I I V n 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

e Access: 2 |V lines should be p|aced whenever possib|e e v dpesion, ot ey ol e sl

despite treatment)
o (4) Consider head CT
* Do not give sedating meds outside the setting of intubation (may lead to rise of PCO2 and herniation)

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD

®_ Connecti
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CLINICAL PATHWAY: SR Ao A Sl

AND DOES NOT

Diabetes Ketoacidosis (DKA) Transport Algorithm REPLACE CLINICAL

JUDGMENT.

INITIAL MANAGEMENT

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

Establish Access:
° PIV x2

FEN*:

° Make NPO

e  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 at referring hospital, transport team to call medical controlto determine next steps in management.

«  Notify PICU of admission and establish medical control N
o Start regular insulin in

n
DO NOT GIVE BOLU!

ntrol to contact Endocrine to
s insulin

It is important to make the patient NPO and give a 0.9%
NS bolus 10 ml/kg over 30-60 minutes. Large volume L

Serum HCO3 <12 mmol/L
after initial NS bolus?

ipated > 60 minutes and K 3-5 use
ilable
0, K 3-5: DSNS + 20 KCI
00, K 3-5: NS + 20 KCI

s
o glucose qlh, istat chem 7 and VBG q2h

fluid resuscitation may increase the risk of DKA " e
associated brain injury.

Admit to Dy (see
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!

Additional fluid boluses should only be given if there is I s o e s
worsening dehydration or shock (as defined by e,
hypotension, tachycardia, delayed cap refill and oliguria, e ee———
not depressed mental status) e reE——

LAST UPDATED: 01.20.26
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CLINICAL PATHWAY: SR Ao A Sl

AND DOES NOT

Diabetes Ketoacidosis (DKA) Transport Algorithm REPLACE 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

. Iflong transport expected, consider initiation of special maintenance fluids from referring hospital after discussion with medical control

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

®  Altered mental status

Notify PICU of admission and establish medical control

» Transport Considerations: LR

Continue IVFs at minimum of 1.5 maintenance . Call medical control to contact Endocrine to
discuss subcutaneous it i

o Ifglucose <300: DSNS insulin
U U 2300: NS Continue NS IVFs at minimum of 1.5
ime anticipated > 60 minutes and K 3-5 use Serum HCO3 <12 mmol/L’ m: ance
. e patient was alreaqy started on tiuids an oo OSSR . T
), K 3-5: DSNS + 20 KCI Frequent ro assessments
), K3-5: NS + 20 KCI Labs:

s
o glucose qlh, istat chem 7 and VBG q2h

o glucose qlh, istat chem 7 and VBG q2h

an insulin drip at an outside hospital, call ‘

medical control to discuss with endocrinology. D C S

* |f there is a longer transport expected, - —
discuss starting special maintenance fluids

with medical control.

®_ Connecti
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CLINICAL PATHWAY: THIS PATHWAY

SERVES AS A GUIDE

AND DOES NOT

Diabetes Ketoacidosis (DKA) Transport Algorithm REPLACE 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;
nsider 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

lo ne
Interpretation:

<0.6 mmol/L: Low
&1.5 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

Call medical control
and discuss care with |4Yes
PICU

« After the bolus is given, reassessment should occur. ST e

. 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

*  Iflong transport expected, consider initiation of special maintenance fluids from referring hospital after discussion with medical control

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

Reassessment: any of the following present?
Persistent hypokalemia or hyperkalemia with serum K+ <3 mmol/L or >6 mmol/L
e Persistent signs of poor cardiac output, unresponsive to initial rehydration
Altered mental status

fy PICU of admission and establish medical control No
regular insulin infusion (1 unit/mL) at 0.1 unit/kg/hr —

* Clinical signs that would prompt a PICU admission include:  Ziirecs

If glucose 2300: NS
ansport time anticipated > 60 minutes and K 3-5 use

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

If glucose >300, K 3-5: NS + 20 KCI
inuous monitor

Signs of poor cardiac output, unresponsive to the initial ..

*  Call medical control to contact Endocrine to
discuss subcutaneous insulin

*  Continue NS IVFs at minimum of 1.5

Serum HCO3 <12 mmol/L maintenance

after initial NS bolus? *  Continuous monitor

*  Frequent neuro assessments

o labs:

o glucose qlh, istat chem 7 and VBG q2h

glucose q1h, istat chem 7 and VBG q2h

v

o v
rehydration efforts ) e
Or altered mental status

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

Signs/Symptoms:
e HA, change in neuro status irritability, i inappropriate slowing of HR or rise of BP
Treatment: Therapy should always precede 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 pressure) OR
Mannitol 0.25 g/kg over 30 minutes
e (2) Ensure pt on 0.9% NS containing fluids
(3) Discuss criceria for intubation (e.g. respiratory depression, poor airway control, worsening neurologic status
despite treatment)
o (4) Consider head CT
* Do not give sedating meds outside the setting of intubation (may lead to rise of PCO2 and herniation)

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD
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Additionally, a PICU
admission should occur
if there is a serum
HCO3 <12 mmol/L
present after the initial
NS bolus
If HCO3 <12 mmol/L, a
regular insulin infusion
should be given (NOT a
bolus) and IVF should
continue.

» Guidelines for fluid

type are given here.

Frequent monitoring,
including labs, are
indicated.
Once the patient arrives
in the PICU, the PICU
management algorithm
should be followed.

CLINICAL PATHWAY: THIS PATHWAY

Diabetes Ketoacidosis (DKA) Transport Algorithm REPLACE CLINICAL

JUDGMENT.

Ratient of any age presenting with potential Diabetic Ketoacidosis (DKA)
omiting, abdominal pain, polyuria, polydipsia, nocturia;

aqg, dehydration, mental status changes, abdominal pain
Ldomen)]

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 (’“‘

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

Establish Access:
. PIVx2

Notify PICU of admission and establish medical control — No
Start regular insulin infusion (1 unit/mL) at 0.1 unit/kg/ D e o botus 10 mt G i

o Additional fluid bolus only if signs of worsening dehydration or presence of shock (hypotension, tachycardia, delayed cap refill, oliguria)

hr—DONOT GIVE BOLUS INSULIN o Lage vlume ARG b sccorsvc v meensed o o XA sesetsisd e oy
Continue IVFs at minimum of 1.5 maintenance * MongtransoolSllF” " "
o if glucose < 300: D5NS rpu g
o  if glucose >300: NS

*If transport time anticipated > 60 minutes and K 3-5 use
below fluids if available

o if glucose <300, K 3-5: D5NS + 20 KCl

o if glucose 2300, K 3-5: NS + 20 Kd B e e o

DO NOT GIVE Bt

Continuous monitor « Continue IVFsat minimum o

insulin drip

Call medical control

serum HCO3 <12 mmol/L\x
after initial NS bolus?

. Call medical control to contact Endocrine to

o Ifglucose <300: D5NS discuss subcutaneous insulin
Freq uent neuro assessm ents o Ifglucose 2300: NS Con NS IVFs at minimum of 1.5
*If transport time anticipated > 60 minutes and K 3-5 use Serum HCO3 <12 mmol/L No—»] mai
La bS . below fluids, if available after initial NS bolus? «  Continuous monitor
. ) If glucose <300, K 3-5: DSNS + 20 KCI Frequent ro a ment:
o If glucose >300, K 3-5: NS + 20 KCI Labs:

o  glucose qlh, istat chem 7 and VBG g2h « Continuous monitor

e Frequent neuro assessments
o labs:

o glucose qlh, istat chem 7 and VBG q2h

* o glucose qlh, istat chem 7 and VBG q2h

(

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

v v
Admit to Dy (see
( Admit to PICU > Department DKA Pathway),
Admit to PICU or direct admit to Med-Surg

Signs/Symptoms:

e HA, change in neuro status irritability, i inappropriate slowing of HR or rise of BP

Treatment: Therapy should always precede 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 pressure) OR

Mannitol 0.25 g/kg over 30 minutes

e (2) Ensure pt on 0.9% NS containing fluids

o (3) Discuss criteria for intubation (e.g. respiratory depression, poor airway control, worsening neurologic status
despite treatment)

o (4) Consider head CT

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

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD

@ Connecticut
U €=®Childrens

©2019 Connecticut Children's Medical Center. Al rights reserved,



* |f none of the PICU
criteria are met,
subcutaneous insulin
may be considered and
IVF should be
started/maintained,
with frequent neuro
and lab assessments.

« Admission may occur
through the Emergency
Department or as a
direct admit to the
Med-Surg Units, in
which the appropriate
algorithm should be
followed.

CLINICAL PATHWAY: SR Ao A Sl

AND DOES NOT

Diabetes Ketoacidosis (DKA) Transport Algorithm REPLACE 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
v

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

1pOCT Blood Ketone

Interpretation:
00, moderate to | [e  <0.6 mmol/L: Low
¢ 0.6-1.5mmol/L:

Moderate
fome (HHS) is a spectrum with *  >1.5mmol/L: Large
‘acidosis and ketones, but will have severe

emia and dehydration. Discuss care with PICU/Endocrine.

INITIAL MANAGEMENT

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

Establish Access:
. PIVx2

FEN*:
N o *  Make NPO

©  Give 0.9% NS bolus 10 mL/kg over|
Additional fluid bolus only if

Call medical control to contact Endocrine to
discuss subcutaneous insulin
Continue NS IVFs at minimumof 1.5
maintenance
Continuous monitor
Frequent neuro assessments
DO NOT GIVE BOLUS INSULIN
©  Continue IVFs at minimum of 1.5 maintenance ° Labs:

o If glucose <300: DSNS

e e wpated » 0 miutes o  glucose qlh, istat chem 7 and VBG g2h
below fluids, if available
o If glumse <300, K 3-5: DSNS + 20 KCI

o If glucose >300, K 3-5: NS + 20 KCI
e Continuous monitor
®  Frequent neuro assessments
o labs:
o glucose qlh, istat chem 7 and VBG q2h

¥ T L2

( Admit to PICU ) ( V“im Dej anme:t DKAPath\SaeE,

Admit to Emergency Department (see Emergency
Department DKA Pathway),
or direct admit to Med-Surg

Always monitor fi

Signs/Symptoms:
e HA, change in neuro
Treatment: Therapy should
R . e
increased intracranial pressure) OR
Mannitol 0.25 g/kg over 30 minutes
e (2) Ensure pt on 0.9% NS containing fluids
o (3) Discuss criteria for intubation (e.g. respiratory depression, poor airway control, worsening neurologic status
despite treatment)
o (4) Consider head CT
* Do not give sedating meds outside the setting of intubation (may lead to rise of PCO2 and herniation)

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD
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CLINICAL PATHWAY: SR Ao A Sl

AND DOES NOT

Diabetes Ketoacidosis (DKA) Transport Algorithm REPLACE CLINICAL

JUDGMENT.

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 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

. (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 medical control
care with
PICU

Reassessment: any of the following present?

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

. Altered mental status

Notify PICU of admission and establish medical control No
o Start regular insulin infusion (1 unit/mL) at 0.1 unit/kg/hr —
DO NOT GIVE BOLUS INSULIN
Continue IVFs at minimum of 1.5 maintenance
o Ifglucose <300: DSNS

Call medical control to contact Endocrine to
cuss subcutaneous insulin
NS IVFs at minimum of 1.5

ce

Serum HCO3 <12 mmol/L

[@Yes after initial NS bolus?

3-5: DSNS + 20 KCI
3-5: NS + 20 KCl

uous monitor
ent neuro assessments

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

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

Treatment should always precede imaging. e

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

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

(3) Discuss criceria 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)

.M DEMIRCI, MD | EMILY GERMAIN-LEE, MD

@ Connecticut
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* 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: THIS PATHWAY

SERVES AS A GUIDE
AND DOES NOT

Diabetes Ketoacidosis (DKA) Emergency Room Algorithm | seeuce cinica

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, moderate to large ketones — blood? or urine)
Note: i (HHS) i a spectrum with DKA, and may not have acidosis and ketones,

but will have severe hyperglycemia and dehydration. Discuss care with PICU/Endocrine.

LABS: EEN: NURSING CARE:
o Chem 10, blood gas, CBC w diff, hemoglobin Alc; Make NPO . *  Establish PIVx2

Give 0.9% NS bolus 10-20 mL/kg over 30-60 min « Ifoliguria present, insert

POCT blood glucose and ketones?, UA ncitionot fluid bols ol ; i oliguria pr
el . fitional fluid bolus only if signs of worsening oley catheter
©  Repeat Chem 7/VBG after initial NS bol
epeat Chem 7/ er initial NS bolus 1 luid olus g 7 etoyed ,  Ioleycth

If newly diagnosed diabetes, add: Z"P refil, "”Z“;"’)h P ; , . BE;‘ rest

.

o Free T4, TSH, islet cell antibody, "“:0" reede kw en using EP'ESS:D;:EM S_mtn;s o POCT Blood Ketone
insulin antibody, ZnT8 antibody, marker of shock, as it may represent associated brain Interpretation:
glutamic acid decarboxylase antibody ’L"’”’Y tume fluid ot Y cedwith <0.6 mmol/L: Low.

e Consider C-peptide if BMI >95% percentile Large vol un.wfm resuscitation may be associated wi 0.6-1.5 mmol/L:

increased risk of cerebral edema Moderate
o Post bolus: start NS at minimum of 1.5x maintenance until >1.5 mmol/L: Large

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

Reassessment: any of the following present?

«  Persistent, severe metabolic acidosis with serum HCO3 <12 mmol/L after initial NS bolus
o Persistent hypokalemia or hyperkalemia with serum K+ <3 mmol/L or >6 mmol/L
©  Altered mental status after initial therapy

e Persistent signs of poor cardi put, to initial

|

Arrange for Admit to PICU
Order Regular insulin 1 unit/mL

Proceed to Med/Surg
Infusion rate: 0.1 unit/kg/hour Management

DO NOT GIVE BOLUS INSULIN

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

o Order DKA specific IVFs in 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:
. HA, change in neuro status irritability, 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)
o (2) Ensure patient on 0.9% NS fluids
o (3)If GCS <11 after therapy, consider ET intubation
o (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 mEq/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.

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD

@ Connecticut
T €=®Childrens
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* Those with a suspicion
of DKA should be
included. DKA should
be suspected based on
concerning
components of the
history and physical, as
outlined.

Early identification is
key.
Once DKA is
suspected, the
diagnosis should be
established based on
specific criteria:
pH <7.3
HCO3 <15 mmol/L
Blood sugar >200
Moderate — large
ketones in the
blood or urine

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

CLINICAL PATHWAY:

Diabetes Ketoacidosis (DKA) Emergency Room Algorithm | sericzcunica

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)]

l * Establish DKA diagnosis (defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, moderate to large ketones — blood? or urine)
& ; o e i

INITIAL MANAGEMENT

Establish DKA diagnosis (defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, moderate to large 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:

Chem 10, blood gas, CBC w diff, hemoglobin Alc;
POCT blood glucose and ketones?, UA
Repeat Chem 7/VBG after initial NS bolus

If newly diagnosed diabetes, add:

Free T4, TSH, islet cell antibody,

insulin antibody, ZnT8 antibody,

glutamic acid decarboxylase antibody
Consider C-peptide if BMI >95% percentile

FEN: 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 L POCTBlood Ketone
marker of shock, as it may represent DKA associated brain Interpretation:
injury e  <0.6 mmol/L: Low
. Large volume fluid resuscitation may be associated with 2026 updatk® 0.6-1.5 mmol/L:
increased risk of cerebral edema Moderate

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

>1.5 mmol/L: Large

( PICU Management )

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

Signs/Symptoms:
. HA, change in neuro status irritability,

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)
o (2) Ensure patient on 0.9% NS fluids
o (3)If GCS <11 after therapy, consider ET intubation
o (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 mEq/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.

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD

® ¢ i
P Childrens
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CLINICAL PATHWAY: SR Ao A Sl

AND DOES NOT

Diabetes Ketoacidosis (DKA) Emergency Room Algorithm | seruiczcunica

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 * Note: i (HHS) is a spectrum with DKA, and may not have acidosis and ketones,
il docnd e ek B

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

INITIAL MANAGEMENT
Establish DKA diagnosis (defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, moderate to large 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.

t f t d LABS: FEN: NURSING CARE:
rum - ' . i Make NPO e  Establish PIVx2
S peC u O S u S peC e * Chem 10, blood gas, CBC w diff, hemoglobin Al¢; Give 0.9% NS bolus 10-20 mL/kg over 30-60 min ° Ifoliguria present, insert

POCT blood glucose and ketones?, UA

e Additional fluid bolus only if signs of worsening foley catheter

DKA. If this is present,

. Repeat Chem 7/VBG after initial NS bolus

de hydration or shock (hypotension, tachycardia, delayed Strict 1&0
|t |S | m Or‘ta nt to If newly diagnosed diabetes, add: cap refill, oliguria) Bed rest
p . Free T4, TSH, islet cell antibody . Caution needed when using depressed mental status as 1pOCT Blood Ketone
d |SCUSS the d |ag nOS|S insulin antibody, ZnT8 antibody, I{szrrl;er of shock, as it may represent DKA associated brain (;;;temrefl;,\l_tirq;
glutamic acid decarboxylase antibody . o . ) <O [AEALS Loy
. S . . Large volume fluid resuscitation may be associated with . :
3 nd manaaeme nt Wlth e  Consider C-peptide if BMI >95t percentile incri'ased ﬁsk};lfcerebra/ edemp y &ijja';movl“
g . Post bolus: start NS at minimum of 1.5x maintenance until . >1.5 mmol/L: Large
appropriate fluids (per PICU/Med Surg care) become available

the PICU and
Endocrinology teams.

Proceed to
PICU Management

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

Signs/Symptoms:

. HA, change in neuro status irritability, 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)
o (2) Ensure patient on 0.9% NS fluids
o (3)If GCS <11 after therapy, consider ET intubation
o (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 mEq/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.

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD

® ¢ i
P Childrens




CLINICAL PATHWAY: SR Ao A Sl

AND DOES NOT

Diabetes Ketoacidosis (DKA) Emergency Room Algorithm | seruiczcunica

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 * Note: i (HHS) is a spectrum with DKA, and may not have acidosis and ketones,
il docnd e . B

Labs include a more INITIAL MANAGEMENT

Establish DKA diagnosis (defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, moderate to large ketones — blood* or urine)
th orou g h eva I u atl on th an 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.
the Transport Algorithm,
and are listed here. Lass: FEN: NURSING CARE:

. . - . . e  Make NPO . Establish PIV x2

Note the inclusion of * gg%"é%ﬂ;f:cij:::dckgt‘if ésrleﬂngmb'" AL Give 0.9% NS bolus 10-20 mi/kg over 30-60 min e Ifoliguria present, insert

- . Repeat Chem 7/VBG after initial ;\IS bolus e Additional fluid bolus only if signs of worsening foley catheter
h e m Og | O b | n A 1 C a n d P dehydration' ors'hock (hypotension, tachycardia, delayed . Strict I&0

| I I P O CT If newly diagnosed diabetes, add: . Zap ;eﬁ Ih ollgucr;a) h ina d d tal stat ¢ Befl rest
new y aval ab e . Free T4, TSH, islet cell antibody, aution needed when using depressed mental status as POCT Blood K.etone
insulin antibody, ZnT8 antibody, mgrker of shock, as it may represent DKA associated brain Interpretation:
b | OOd g I Uucose an d glutamic acid decarboxylase antibody injury ) o ) ) e <0.6 mmol/L: Low
. e Consider C-peptide if BMI >95t percentile e large volume fluid resuscitation may be associated with e  0.6-1.5 mmol/L:
keto nes fo r a | I pat| en tS increased risk of cerebral edema Moderate
. Post bolus: start NS at minimum of 1.5x maintenance until . >1.5 mmol/L: Large

If newly dlagnosed, aISO appropriate fluids (per PICU/Med Surg care) become available
add ZnT8 antibody to )
I i Ste d | a b S Always monitor for DKA Associated Brain Injury and notify the PICU attending if s/s present!

Signs/Symptoms:
. HA, change in neuro status irritability, 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)
o (2) Ensure patient on 0.9% NS fluids
o (3)If GCS <11 after therapy, consider ET intubation
o (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 mEq/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.

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD

@ C :
P Childrens
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CLINICAL PATHWAY: SR Ao A Sl

AND DOES NOT

Diabetes Ketoacidosis (DKA) Emergency Room Algorithm | seruiczcunica

JUDGMENT.

Make the patient NPO and
. (o) Inclusion Criteria: patient of any age presenting with potential Diabetic Ketoacidosis (DKA)
glve 09 /0 NS bOIUS 10-20 [Consider if history of: weight loss, vomiting, abdominal pain, polyuria, polydipsia, nocturia;
= Consider if findi f: tiredness, K I irations, dehydration, tal status ch , abdominal pai
mllkg over 30'60 mlnuteS onsider if exam findings of: tire ?ceas; beus:cear:arﬁ;p;rr::::aSZCUt;aaLodr;r;neerr];]a status changes, abdominal pain
as a Iarge Volume ﬂUId Exclusion Criteria: well- appearing, HCO3 >18 mmol/L
resuscitation may be

I * Note: i (HHS) is a spectrum with DKA, and may not have acidosis and ketones,
il docnd e ek B

INITIAL MANAGEMENT

aSSOC|ated W|th an |ncreased Establish DKA diagnosis (defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, moderate to large ketones — blood* or urine)
risk of cerebral edema.

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.

. EEN: NURSING CARE:

Repeat b0| uses Shou |d on ly Io-ABS.Chem 10, blood gas, CBC w diff, hemoglobin Alc;  ° Make NPO * Establish PIVx2
be |Ven |f worsen | ] POCT bIoIOd Iucise'and keton(;sl UAg ’ Give 0.9% NS bolus 10-20 mL/kg over 30-60 min . If oliguria present, insert

g g R Repeat Cheri 7/VBG after initial ;\IS bolus e Additional fluid bolus only if signs of worsening foley catheter
d h d t h k P de hydration or shock (hypotension, tachycardia, delayed . Strict 1&0

€ y ration or shoc If newly diagnosed diabetes, add: cap refill, oliguria) * Bed rest
. . . T . Caution needed when using depressed mental status as 1pOCT Blood Ketone
( h y pOte nsion y ta C h yCa rd 1a y ¢ IFnr :ue"-:;‘z:tsi:(’)s\:e;:_lgl 2:?&?2; marker of shock, as it may represent DKA associated brain Interpretation:
. . . o " inj { I/L: Low
. glutamic acid decarboxylase antibody injury . i . . ° <UD Y

d e I ayed ca p reﬂ I | y Ol |g uria y n Ot o Consider C-peptide if BMI 95" percentile e large volume fluid resuscitation may be associated with e  0.6-1.5 mmol/L:

increased risk of cerebral edema Moderate

depressed mental StatUS) . Post bolus: start NS at minimum of 1.5x maintenance until ° >1.5 mmol/L: Large

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

After the initial bolus is given, ==,

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

repeat chem7/VBG and start Np——

. HA, change in neuro status irritability, slowing of HR or rise of BP

NS at minimum of 1.5x I
Ll * (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 pressure) OR

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

maintenance until more D permeen
o (3)If GCS <11 after therapy, consider ET intubation
o (4) Consider head CT
* Do not give sedating meds outside the setting of intubation (may lead to rise of PCO2 and herniation)

appropriate fluids are Vo ipmsmantin s

©  Hypertonic Saline (3%) 1.25-2.5 mEq/kg (2.5-5 mL/kg) IV over (over 5 min for acute herniation; over 10 min for increased

available in PICU/Med Surg. R e

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD
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CLINICAL PATHWAY: SR Ao A Sl

AND DOES NOT

Diabetes Ketoacidosis (DKA) Emergency Room Algorithm | seruiczcunica

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 * Note: i (HHS) is a spectrum with DKA, and may not have acidosis and ketones,
il docnd e ek B

INITIAL MANAGEMENT
Establish DKA diagnosis (defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, moderate to large 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.

* Nursing care is
outlined here.
2 PIV IineS ShOUId Io-l.\i:Chem 10, blood gas, CBC w diff, hemoglobin Alc; : Make NPO . ¢ ESW:

POCT blood glucose and ketones?, UA Give 0.9% NS bolus 10-20 mL/kg over 30-60 min . If oliguria present, insert

b t b I I h d . Repeat Chem 7/VBG after initial ;\IS bolus e Additional fluid bolus only if signs of worsening foley catheter
e eS a IS e y dehydration or shock (hypotension, tachycardia, delayed . Strict 1&0
If newly diagnosed diabetes, add: cap refill, oliguria) ® Bed rest

a n d fo I ey Cath ete r e Free A TSH isIetceII'antibody e Caution needed when using depressed mental status as 1POCT Blood Ketone

insulin antibody, ZnT8 antibody, I{szrrl;er of shock, as it may represent DKA associated brain (;,::e reffl-t.fm
1 1 : i glutamic acid decarboxylase antibody . o ) ) e <0.6 mmol/L: Low

- o . L I id tati b ted with = :

I n Se rted If OI Ig u rl a e  Consider C-peptide if BMI >95% percentile * I_:;ii:z:;;i};’;’CQ:Z;’:/C;Z;;’;’”ay eassociateawi o &i;ja:emOVL
c . Post bolus: start NS at minimum of 1.5x maintenance until . >1.5 mmol/L: Large
I S p reS e n t 0 appropriate fluids (per PICU/Med Surg care) become available

Proceed to
PICU Management

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

Signs/Symptoms:
. HA, change in neuro status irritability, 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)
o (2) Ensure patient on 0.9% NS fluids
o (3)If GCS <11 after therapy, consider ET intubation
o (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 mEq/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.

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD

® ¢ i
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CLINICAL PATHWAY: THIS PATHWAY

SERVES AS A GUIDE

Diabetes Ketoacidosis (DKA) Emergency Room Algorithm | e cinica

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

2

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

e ketones — blood! or urine)
igpd ketones,

Stablish PIV x2
* Ifoliguria present, insert
foley catheter

7 Tachycardia, delayed o Strict1&0
. Bed rest
T needed when using depressed mental status as 1POCT Blood Ketone

marker of shock, as it may represent DKA associated brain Interpretation:

injury <0.6 mmol/L: Low

. Large volume fluid resuscitation may be associated with 0.6-1.5 mmol/L:
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

NO//\

Reassessment: any of the following present?
©  Persistent, severe metabolic acidosis with serum HCO3 <12 mmol/L after initial NS bol
o Persistent hypokalemia or hyperkalemia with serum Kisd-mmalls w

*  Altered mental status after
e Persistent signs of poor cardiac output, u

795" percentile

Moderate
>1.5 mmol/L: Large

 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

. N

Arrange for Admit to PICU

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

Continue NS IV infusion (minimum 1.5x maintenance)
until DKA specific IVFs arrive
o Order DKA specific IVFs in preparation for PICU admission

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

* (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)
o (2) Ensure patient on 0.9% NS fluids
o (3)If GCS <11 after therapy, consider ET intubation
o (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 mEq/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.

Col CTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD

@ Connecticut
U €=®Childrens



CLINICAL PATHWAY: THIS PATHWAY

SERVES AS A GUIDE

Diabetes Ketoacidosis (DKA) Emergency Room Algorithm | e cinica

JUDGMENT.

If any of these
concerning signs are
present, then the
patient should be
admitted to the PICU.
While awaiting PICU
admission, regular

ussmaul respirations, dehydration, mental status changes, abdominal pain
resent as acute abdomen)]

Inclusion Criteria: patient of any age presenting with potential Diabetic Ketoacidosis (DKA)
&hjstory of: weight loss, vomiting, abdominal pain, polyuria, polydipsia, nocturia;
CO3 >18 mmol/L

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

If oliguria present, insert
foley catheter

rdia, delayed ®  Strict1&0
L] . . L] . Bed rest
| f h | hen using depressed mentl totus os EoCT T
insulin infusion shou
injury <0.6 mmol/L: Low
Large volume fluid resuscitation may be associated with 0.6-1.5 mmol/L:
be ordered/started

Post bolus: start NS at minimum of 1.5x maintenance until >1.5 mmol/L: Large
appropriate fluids (per PICU/Med Surg care) become available

(NOT the bolus) i Yes
NS IV infusions
. Arrange for Admit to PICU
ShOUId be Contlnued Order Regular insulin 1 unit/mL
i ifi Infusion rate: 0.1 unit/kg/hour
Untll DKA SpeCIfIC IVF DO NOT GIVE BOLUS INSULIN
arrives. These DKA o
N until DKA specificlVFs arrive : LgNmzltVEgéw;mh;: Management
SpeC|f|C IVF ShOU Id be . Order DKA specific IVFs in preparation for PICU admission " Continue N Vinfusion (minimum 1.5x maneranee)
ordered to in i

Order DKA specific IVFs in preparation for PICU admission
a Proceed to
prepa ration for PICU

_ _ Proceed to
admission. PICU Management S
. HA, change in neuro status irritability, slowing of HR or rise of BP

O n Ce a d m I tte d to th e restments Therapy should aays receds maginel

(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)
P I U fo I I OW th e P I U ®  (2) Ensure patient on 0.9% NS fluids
C y C *  (3)If GCS <11 after therapy, consider ET intubation
* () Consider head CT
Management Voot s
*  Hypertonic Saline (3%) 1.25-2.5 mEq/kg (2.5-5 mL/kg) IV over (over 5 min for acute herniation; over 10 min for increased

* Do not give sedating meds outside the setting of intubation (may lead to rise of PCO2 and herniation)
. intracranial pressure) OR
AI g ori th m T 198 s S s

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

|

Continue NS IV infusion (minimum 1.5x maintenance)  erange for At o PICU

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

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD

@ Connecticut
T €=®Childrens

©2019 Connecticut Children’

's Medical Center. All rights reserved




CLINICAL PATHWAY: THIS PATHWAY

SERVES AS A GUIDE
AND DOES NOT

Diabetes Ketoacidosis (DKA) Emergency Room Algorithm | seruiczcunica

JUDGMENT.

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

Signs/Symptomes:
° 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 mEq/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

At all times, clinicians should monitor for DKA associated brain
injury and notify the PICU attending if present. et
Treatment should a|WayS precede imaging_ o apeot ke (o L2535 .55 NV over i for et b v 10 i nrsed

intracranial pressure) OR
Mannitol 0.25 g/kg over 30 minutes (can be repeated every 6-8 hours)

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

intracranial pressure) OR
Mannitol 0.25 g/kg over 30 minutes

®_ Connecti
<P Childrens
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CLINICAL PATHWAY: SR Ao A Sl

AND DOES NOT

Diabetic Ketoacidosis PICU Management REPLACE 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

v

INITIAL MANAGEMENT
Establish DKA diagnosis (defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, moderate to large ketones — blood? or urine)
Note: i y (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.
EEN: NURSING CARE:
LABS: *  Make NPO o Establish PIV x2
*  Chem 10, blood gas, CBC w diff , hemoglobin Alc; *  Give 0.9% NS bolus 10-20 mL/kg over 30-60 min e Ifoliguria present, insert
POCT blood glucose and ketones?, UA *  Additional fluid bolus only if signs of worsening foley catheter
©  Repeat Chem 7/VBG after initial NS bolus ion or shock i ia, delayed *  StrictI&0
cap refill, oliguria) o Bedrest
If newly diagnosed diabetes (and not done in ED) add: o Caution needed when using depressed mental status as
*  Free T4, TSH, islet cell antibody, marker of shock, as it may represent DKA associated brain
insulin antibody, ZnT8 antibody, injury pretation
glutamic acid decarboxylase antibody e Large volume fluid resuscitation may be associated with <0.6 mmol/L: Low
e Consider C-peptide if BMI >95% percentile increased risk of cerebral edema 0.6-1.5 mmol/L: Moderate
e Postbolus: start NS at minimum of 1.5x maintenance until >1.5 mmol/L: Large
appropriate fluids (per PICU/Med Surg care) become available

* The purpose of the PICU algorithm e

oy g
<12 mmol/L after initial NS after 17 or 2" boluses

HCO3 212 mmol/L
after 1* bolus

[ . " . bolus
. Persistent or
I I I l I I hyperkalemia with serum K+ See PICU admission considerations*
, <3 mmol/L or >6 mmol/L Proceed to Med/
*  Altered mental status with Admit to PICU and follow PICU management below Surg Management
GCS <11 after initial therapy *  Order Regular insulin 1 unit/mL

agn L] L e Persistent signs of poor o Infusion rate: 0.1 unit/kg/hour
cardiac output, unresponsive o DO NOT GIVE BOLUS INSULIN
to initial rehydration o Continue NS IV infusion (minimum 1.5x maintenance)
I
L] Ll L] L] L]
SpeCIfIC IVF and insulin and pode

n n u b ®  Hourly neuro assessment
e If pH <7.3, K+ >6: continuous monitoring *  Serumglucose qlhr
o Strict 180 *  Serumlytes q2hr «  Continue insulin Rate:
v *  Blood gas q4hr if pH <7.25 infusion at0.1unit/ | |*  Minimum of 1.5x maintenance
Always monitor for Cerebral Edema and notify * Mg/Phos shr kg/h'f . {max 2xmaintenance)
©  POCT blood ketones q2hr *  Consider 0.05 unit/
the PICU attending if s/s present! kg/hr to avoid Base Fluid Typ
status o moid (use s g o)

0 : initial pH >7.15 *  BagA0.9% NS (no dextrose), Bag B
HA, change in neuro status (restlessness, irritability, 1103 >15 and blood D10NS
drowsiness), inappropriate slowing of HR or rise of BP Kketones <1.5 x1 *  Mayswitch Bag A to 0.45% NS after

24 hours or if Na >150 with normal
mental status

Treatment:
(1) Hypertonic Saline (3%) 1.25 — 2.5 mEq/kg (2.5-5 ml/.

k) IV (over 5 min for acute herniation; over 10 min for No Amount of glucose needed:
increased intracranial pressure) OR Mannitol 0.25 g/kg l’ [Bag A: 0.9% NS (no dextrose);
over 30 minutes (can be repeated every 6-8 hours) Bag B: DIONS]

(2) Ensure patient on 0.9% NS fluids (Ongoing PICU care) *  Ifglu>300: run Bag A at 100%
(3) If GCS <11 after therapy, consider ET Proceed to DKA resolution *  Ifglu 200-300: run Bag A at 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) Amount of K+ added to fluid:
(divide equally between KPhos and KCI)

1f K+ <3 mmol/L: 60 mEgq [call PICU]

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

If no improvement in mental status, repeat: If K+ 5-5.5 mmol/L: 20 mEq

Hypertonic Saline (3%) 1.25 - 2.5 mEq/kg (2.5-5 ml/kg) If K+ >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

= Ifglu<200: run Bag B at 100%

Therapy should always precede imaging!

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD
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CLINICAL PATHWAY:

Diabetic Ketoacidosis PICU Management

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT
REPLACE 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

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

NURSING CARE:

LABS:

. Chem 10, blood gas, CBC w diff , hemoglobin Alc;
POCT blood glucose and ketones?, UA

. Repeat Chem 7/VBG after initial NS bolus

If newly diagnosed diabetes (and not done in ED) add:
. Free T4, TSH, islet cell antibody,

insulin antibody, ZnT8 antibody,

glutamic acid decarboxylase antibody
. Consider C-peptide if BMI >95t percentile

LABS:* o Make NPO = o Establish PIV 2
ry (e 10 blood oas CRC v diff in Alc: Live 0QoL NS halic 1020 ol [l 20.60 oo ITIRTS i
INITIAL MANAGEMENT

Establish DKA diagnosis (defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, moderate to large 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.

FEN: NURSING CARE: | |
. Make NPO . Establish PIV x2
. Give 0.9% NS bolus 10-20 mL/kg over 30-60 min . If oliguria present, insert
. Additional fluid bolus only if signs of worsening foley catheter
de hydration or shock (hypotension, tachycardia, delayed . Strict 1I&0
cap refill, oliguria) . Bed rest
. Caution needed when using depressed mental status as
marker of shock, as it may represent DKA associated brain 1POCT Blood Ketone
injury Interpretation:
e large volume fluid resuscitation may be associated with e  <0.6 mmol/L: Low
increased risk of cerebral edema e  0.6-1.5 mmol/L: Moderate

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

>1.5 mmol/L: Large

2026 update

Inclusion criteria and initial management boxes are the
same as the Emergency Room algorithm.

The focus is on laboratory monitoring, NPO status, and
0.9% NS bolus 10-20 ml/kg over 30-60 min and post-
bolus IVF initiation.

D T TS ——ConTmTe ST
3 ©  Blood gas q4hr if pH <7.25 infusion at0.1unit/ | |®  Minimum of 1.5x maintenance
. = Mg/Phos q8h (max 2x maintenance)
Always monitor for Cerebral Edema and notify * g/Phos g8hr kg/h'f .
et ©  POCT blood ketones q2hr ©  Consider 0.05 unit/
the PICU attending if s/s present! kg/hr to avoid Base Fluid Type:

hypoglycemia or if
= initial pH >7.15
HA, change in neuro status (restlessness, irritability,

drowsiness), inappropriate slowing of HR or rise of BP

HCO3 >15 and blood
ketones <1.5 x1
Treatment:
(1) Hypertonic Saline (3%) 1.25 — 2.5 mEq/kg (2.5-5 ml/.

ke) IV (over 5 min for acute herniation; over 10 min for £No

increased intracranial pressure) OR Mannitol 0.25 g/kg
over 30 minutes (can be repeated every 6-8 hours)

(2) Ensure patient on 0.9% NS fluids (Ongoing PICU care)
(3) If GCS <11 after therapy, consider ET 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!

Ifno 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

CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD

6

(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]
If glu >300: run Bag A at 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 KCI)

If K+ <3 mmol/L: 60 mEq [call PICU]

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

® ¢ i
P Childrens



CLINICAL PATHWAY: SR Ao A Sl

AND DOES NOT

Diabetic Ketoacidosis PICU Management REPLACE CLINICAL

JUDGMENT.

T h e p a t I e n t I S a d m I tte d K Inclusion Criteria: patient of any age presenting with potential Diabetic Ketoacidosis (DKA)
[Cor

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

a Ao as acute abdomen)]
tO th e P I C U If the re |S . Inclusion Criteria: patient of any age presenting with potential Diabetic Ketoacidosis (DKA) Y
. [Consider if history of: weight loss, vomiting, abdominal pain, polyuria, polydipsia, nocturia; Consider if exam findings of: tiredness, Kussmaul
» Persistent and
Exclusion Criteria: well- appearing, HCO3 >18 mmol/L fdosis and ketones,

respirations, dehydration, mental status changes, abdominal pain (can be severe and present as acute abdomen)] o uine
severe metabolic . A = |t

|
=
=

0 0 0 5
acidosis with serum INITIAL MANAGEMENT
Establish DKA diagnosis (defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, moderate to large ketones — blood? or urine) e
H C 03 < 1 2 mmo | / L Note: Hyperglycemic Hyperosmolar Syndrome (HHS) is a spectrum with DKA, and may not have acidosis and ketones. fion
e but will have severe hyperglyce mia and dehydration. Discuss care with PICU/Endocrine. -
after the initial NS EEN: NURSING CARE: “
LABS: . Make NPO . Establish PIV x2
bo| LS | S g ive N e Chem 10, blood gas, CBC w diff , hemoglobin Alc; e Give 0.9% NS bolus 10-20 mL/kg over 30-60 min e Ifoliguria present, insert
POCT blood glucose and ketones?, UA e Additional fluid bolus only if signs of worsening foley catheter >
P . e Repeat Chem 7/VBG after initial NS bolus dehydration or shock (hypotension, tachycardia, delayed e  Strict1&0
e rS I Ste nt cap refill, oliguria) . Bed rest
o Ifnewly diagnosed diabetes (and not done in ED) add: e Caution needed when using depressed mental status as I
h y p (@) ka I emia (< 3 e  Free T4, TSH, isletcell antibody, marker of shock, as it may represent DKA associated brain 1POCT Blood Ketone
insulin antibody, ZnT8 antibody, injury Interpretation:
mmo |/L) or glutamic acid decarboxylase antibody e large volume fluid resuscitation may be associated with e  <0.6 mmol/L: Low
e Consider C-peptide if BMI >95t percentile increased risk of cerebral edema e  0.6-1.5 mmol/L: Moderate
hype rkalemla (>6 e  Post bolus: start NS at minimum of 1.5x maintenance until e  >1.5mmol/L: Large
appropriate fluids (per PICU/Med Surg care) become available

mmol/L)

Serum glucose q1hr

If pH <7.3, K+ >6: continuous monitoring

+— Foury neuro ‘

.. . . Strict 130 Serum lytes q2hr e Continueinsulin = Rate:
* Altered mental status T oestens severe messbat. ] | e || R |
4 g if /s present! azhr * Consider 0.05 unit/ Base Fluid Type:
. acidosis with serum HCO3 HCO3 <12 mmol/L o ot (Use two bag protosol)
Wlth G CS < 1 1 afte r <12 mmol/L after initial NS after 1+t or 2" boluses J e s italpR>7.13 T Dt el dutres Begs

neuro n
ess), 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

mental status

bolus

|n |t|a| thera py . Persistent hypokalemia or

hyperkalemia with serum K+ See PICU admission considerations* f“" Yes Amount of glucose needed:
g 0 [Bag A: 0.9% NS (no dextrose);
Persistent signs of <3 mmol/L or >6 mmol/L _ .
e Altered mental status with Admit to PICU and follow PICU management below QM Proceed to DKA resolution . ::z: ;32(.’553:“rﬁ:g£§21i0:3%;
0O0r ca I..d |aC 0 ut ut GCS <11 after initial therapy e Order Regular insulin 1 unit/mL and ongelng management o hag B 2t 100%
p p ’ e Persistent signs of poor o Infusion rate: 0.1 unit/kg/hour

Amount of K+ added to fluid:
(divide equally between KPhos and KCI)
o IfK+<3 mmol/L: 60 mEq [call PICU]
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

cardiac output, unresponsive o DONOT GIVE BOLUS INSULIN

unres pOﬂSIVe tO to initial rehydration e  Continue NS IVinfusion (minimum 1.5x maintenance)
initial renydration

®_ Connecti
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CLINICAL PATHWAY: SR Ao A Sl

AND DOES NOT

Diabetic Ketoacidosis PICU Management REPLACE CLINICAL

JUDGMENT.

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

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)]

nes — blood! or urine)

Exclusion Criteria: well- appearing, HCO3 >18 mmol/L fosis and ketones.

crine.

Regular insulin " = .
LABS: . Make NPO . Establish PIV x2 )
o o t’:rsen(, insert
infusion should be INITIAL MANAGEMENT
Establish DKA diagnosis (defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, moderate to large ketones — blood? or urine) o
O rd e re d ( N OT th e Note: Hyperglycemic Hyperosmolar Syndrome (HHS) is a spectrum with DKA, and may not have acidosis and ketones, e
but will have severe hyperglyce mia and dehydration. Discuss care with PICU/Endocrine. L: Moderate
= - Large
bolus |nsuI|n) and NS FEN: NURSING CARE: .
LABS: . Make NPO . Establish PIV x2
IV | nfu sions at e  Chem 10, blood gas, CBC w diff , hemoglobin Alc; e  Give 0.9% NS bolus 10-20 mL/kg over 30-60 min e  Ifoliguriapresent, insert
POCT blood glucose and ketones?, UA e Additional fluid bolus only if signs of worsening foley catheter >
m | n | mum o f 1 5X e  Repeat Chem 7/VBG after initial NS bolus dehydration or shock (hypotension, tachycardia, delayed e  Strict1&0
. cap refill, oliguria) . Bed rest
. Ifnewly diagnosed diabetes (and not done in ED) add: e Caution needed when using depressed mental status as L
mal nte ance s h ou | d e  Free T4, TSH, isletcell antibody, marker of shock, as it may represent DKA associated brain 1POCT Blood Ketone
. . insulin antibody, ZnT8 antibody, injury Interpretation:
be con tl nu ed u ntl I th e glutamic acid decarboxylase antibody e Large volume fluid resuscitation may be associated with e  <0.6 mmol/L: Low
e Consider C-peptide if BMI >95t percentile increased risk of cerebral edema e  0.6-1.5 mmol/L: Moderate
DKA SpeCIfIC ﬂUIdS e Post bolus: start NS at minimum of 1.5x maintenance until e  >1.5mmol/L: Large
appropriate fluids (per PICU/Med Surg care) become available
arrive — ooy
If pH <7.3, K+ >6: continuous monitoring e Serumglucose glhr
Strict 180 ‘ o Serumlytes q2hr o it [T Rate:
* PICUa dmission cons iderations: v *  Blood gas g4hr if pH <7.25 infusion at 0.1 unit/ e Minimum of 1.5x maintenance
" . Mg/Phos q8hr kg/hr (max 2x maintenance)
e Persistent, severe metabolic i et e SRSV o pocTbiood ketonesazhe | |+ Consider0.05 i/ R
acidosis with serum HCO3 HC053t< 12 ’Tmoll L o ot (Use two bag protacol)
<12 mmol/L after initial NS after 1*¢ or 2" boluses inital pH >7.15 * B9 A 0%NS (o dextose), Bag 8
bolus t Sameursor i s 180wt normal
] Persistent hypokalemia or mental status
hyperkalemia with serum K+ See PICU admission considerations* Amount of glucose needed:
[Bag A: 0.9% NS (no dextrose);
<3 mmol/L or >6 mmol/L _ Bag B: DIONS]
e Altered mental status with Admit to PICU and follow PICU management below QM Proceed to DKA resolution ::5: ;32?3:';;?521,:;;13&03%;
GCS .<11 aftgr initial therapy e  Order Regular insulin 1 unit/mL andeneelng manzgement e 5 0rron g B 2t 100%
. Persistent signs of poor o Infusion rate: 0.1 unit/kg/hour Amount of Ks added to fluids
cardiac output, unresponsive o DO NOT GIVE BOLUS INSULIN (divide equally between KPhos and KCI)
e e . . If K+ <3 mmol/L: 60 mEq [call PICU.
to initial rehydration e Continue NS IV infusion (minimum 1.5x maintenance) e e P!
. 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

increased intracranial pressure) OR Mannitol 0.25 g/kg
over 30 minutes

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD
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PICU specific care is divided into the following categories:

Monitoring
Labs
Insulin
Fluids

CLINICAL PATHWAY:

Diabetic Ketoacidosis PICU Management

SERVES AS A GUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

Admit to PICU and follow PICU management below

See PICU admission considerations*

Order Regular insulin 1 unit/mL

@)
@)

Continue NS IV infusion (minimum 1.5x maintenance)

Infusion rate: 0.1 unit/kg/hour
DO NOT GIVE BOLUS INSULIN

Inclusion Crite:

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

: 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)]

v

INITIAL MANAGEMENT

Note:

hem 10, blood gas, CBC w diff , hemoglobin Alc;
OCT blood glucose and ketones?, UA
kepeat Chem 7/VBG after initial NS bolus

fy diagnosed diabetes (and not done in D) add:
ree T4, TSH, islet cell antibody,

hsulin antibody, ZnT8 antibody,

lutamic acid decarboxylase antibody

e Consider C-peptide if BMI >95t percentile

y
but will have severe hyperglyce

EFEN:
. Make NPO
. Give 0.9% NS bolus 10-20 mL/kg over 30-60 min
«  Additional fluid bolus only f signs of worsening
ion or shock i i

cap refill, oliguria)

, delayed

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

injury

e Large volume fluid resuscitation may be associated with

increased risk of cerebral edema

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

fluids (per PICLI/Med Surg care) hecom

Monitoring

available

Establish DKA diagnosis (defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, moderate to large ketones — blood! or urine)
i (HHS) i a spectrum with DKA, and may not have acidosis and ketones.
mia and dehydration. Discuss care with PICU/Endocrine.

NURSING CARE:
o Establish PIV x2
©  Ifoliguria present, insert
foley catheter
o Strict18&0
o Bedrest

Interpretation:
<0.6 mmol/L: Low

0.6-1.5 mmol/L: Moderate
>1.5 mmol/L: Large

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

o
o

Admit to PICU and follow PICU mana;
*  Order Regular insulin 1 unit/mL

Continue NS IV infusion (minimum 1.5x mainte)

See PICU admission considerations*

Infusion rate: 0.1 unit/kg/hour
DO NOT GIVE BOLUS INSULIN

Monitoring

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

o strict180
v

Always monitor for Cerebral Edema and notify
the PICU attending if s/s present!

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
over 30 minutes (can be repeated every 6-8 hours)
(2) Ensure patient on 0.9% NS fluids

HCO3 212 mmol/L
after 1* bolus

gManagement

HCO3 >15 and blood
ketones <1.5 x1

o Serum glucose glhr
®  Serum lytes q2hr e Continue insulin

«  Blood gas qahr if pH <7.25 infusion at 0.1 unit/
*  Mg/Phos gshr kg/hr

«  POCT blood ketones q2hr ©  Consider 0.05 unit/

kg/hr to avoid
hypoglycemia or if
initial pH >7.15

(Ongoing PICU care)

(3) If GCS <11 after therapy, consider ET
(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!
Ifno 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

Proceed to DKA resolution
and ongoing management

: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD

LAST UPDATED: 01.20.26

©2019 Connecticut Children's Medical Center. Al rights reserved,

(divide equally between KPhos and KCi)

Rate:

Minimum of 1.5x maintenance
(max 2x maintenance)

Base Fl 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]
If glu >300: run Bag A at 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:

If K+ <3 mmol/L: 60 mEq [call PICU]
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

Connecti
> Childrens



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.
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: THIS PATHWAY

SERVES AS A GUIDE
AND DOES NOT

Diabetic Ketoacidosis PICU Management REPLACE CLINICAL

JUDGMENT.

Inclusj; ny age presenting with potential Diabe
[Consider if history of: wejj 4, polyuria, polydipsia, nocturia; Consider if exam findings of: tiredness, Kussmaul
respiraty . . dot in (can be severe and present as acute abdomen
Monitoring > appearing, HCO3 >18 mmol/
v
INITIAL MANAGEMENT
Establish DKA diagnosis (defined by pH <7.3, HCO3 <15 mmol/L, blood sugar >200, moderate to large ketones — blood? or urine)
Note: ic HyperosNblar (HHS) is a spectrum with DKA, and may not have acidosis and ketones.
docrine.
L4 Hou rIy neuro assessment INURSING CARE:
. Establish PIV x2
o If pH <7.3, K+ >6: continuous monitoring + oligurapresen nset
° Strict |1&O layed *  Strict|&0
. Bed rest
T rewly Tiabetes (and not done 7 ED) Gad: s Caution needed when using depressed mental status as
|- Free T4, TSH, islet cell antibody, * marker of shock, as it may represent DKA associated brain 1POCT Blood Ketone
Interpretation:
i . with o <0.6 mmol/L: Low
Always monitor for Cerebral Edema and notify < 0615 mmol/L: Moderate
. . il *  >1.5mmol/L: Large
the PICU attending if s/s present! biable

Signs /Symptoms:

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

HCO3 212 mmol/L
after 1* bolus

Treatment:
(1) Hypertonic Saline (3%) 1.25 — 2.5 mEg/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 patient 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

(max 2x mainten

Base Fluid Type:
(Use two bag protocol)
©  BagA0.9% NS (no dextrose), Bag B
DIONS
®  May switch Bag A to 0.45% NS after

herniation) 24 hours or if Na >150 with normal
i ingl ag B:
Therapy should always precede imaging! . gl
= Ifglu 200-300: run Bag A at 50%;
run Bag B at 50%

If no improvement in mental status, repeat: * Mfelu<200:runbag ot 100%
Hypertonic Saline (3%) 1.25 - 2.5 mEg/kg (2.5-5 ml/kg) o o )
IV (over 5 min for acute hemiation; over 10 min for D essmmaissomin
increased intracranial pressure) OR Mannitol 0.25 g/kg ~ kx5 e vt or e

uri
rate <1 mL/kg/hr: no K+ added

over 30 minutes

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD [ ] Connecticut

€=®Childrens
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THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

REPLACE CLINICAL
JUDGMENT.

CLINICAL PATHWAY:
Diabetic Ketoacidosis PICU Management

DKA specific fluids are listed here.

The rate is always a minimum of 1.5x

idosis (DKA)

cidosi
exam findings of: tiredness, Kussmaul
sent as acute abdomen)]

Establish DKA diagnosis (defined by pH <7.3,

Note:

200, moderate to large ketones — blood!
DKA, and may not have acidosis and ketones,
uss care with PICU/Endocrine.

NURSING CARE:

maintenance rate with a max of 2x B s Do
POCT blood glucosi foley catheter
. . Repeat Chem 7/VH jayed . Strict I1&0
a I n te n a n Ce - If newly diagnosed diabd —Rate: . *  Bedrest
S i © Minimum of 1.5x maintenance el
B | (max 2x maintenance) [
il
ilable

The base fluid type utilizes a 2 bag
protocol. Bag Ais 0.9% NS and Bag B
is D10NS. Bag A can be changed to
0.45% NS after 24 hours or sodium
>150 with normal mentation

The amount of glucose added to the
fluids is based on the patient’s
glucose values and given via Bag B

* PICU admission

o Persistent, sef
acidosis with
<12 mmol/L 4
bolus

*  Persistent hy

hyperkalemia)

®  Hourly neuro asses}
o IfpH<7.3, K+ >6: o]
o strict180

Always monitor
the PICU attendil

Base Fluid Type:
(Use two bag protocol)

Bag A 0.9% NS (no dextrose), Bag B
D10NS

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]
If 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%

Base Fluid Type:
(Use two bag protocol)
©  BagA0.9% NS (no dextrose), Bag B
DIONS
e May switch Bag A to 0.45% NS after

24 hours or if Na >150 with normal
mental status

. E)':zie%i";‘" Amount of K+ added to fluid: ’;"mg:uizfj”;f’ufz";z";e:‘:i’f
Th e amou nt Of K+ da d d ed tO th e ﬂ u |d EE Enéc_s Simened (divide equally between KPhos and KCl) e
. .. Sonoiue e @ [ K+ <3 mmol/L: 60 mEq [call PICU] A
will be divided equally between Kphos SR £ 3.5 mmolL: 40 g sttt
i recprshoudahesd @ |f K+ 5-5.5 mmol/L: 20 mEq e S lal PCU]
and KCI The amount g|Ven depends Hypertani Sale 579 @ If K+ >5.5 mmol/L, no void, or urine : lﬁﬁii;;?ﬁé}ﬁi‘;ﬁ.ﬁ;‘:rdu,.ne
on the patient’s K values. e rate <1 mL/kg/hr: no K+ added

®_ Connecti
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CLINICAL PATHWAY: THIS PATHWAY

SERVES AS A GUIDE

Diabetic Ketoacidosis PICU Management REPLACE CLNICAL

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

N

Establish DKA dj L, blood sugar >200, moderate to large ketones — blood® or urine)

ltion. Discuss care with PICU/Endocrine.
EEN: NURSING CARE:

Lab monitoring is listed here and

:ABS:Chem10.hlﬂudsaS.CBdeiﬁ,hemuglo NS bolus 10-20 mL/kg over 30-60 min : IEfst()Ti:ESr:‘aP;:Ie:Znt,inserl
includ h | | heck - e |t S o
INncludes hourly giucose Cnecks. .. -
o Free T4 associated brain 1POCT Blood Ketone
insulin Interpretation:
Serum lytes can be checked every . .o
. e  Serumglucose glhr et Ll tage
2 hours, and blood gas is how *  Serumlytesq2hr
*picu) .
e  Blood gas q4hr if pH <7.25 i,
2026 update spaced to every 4 hours. 1o Me/phos agir
e POCT blood ketones g2hr ocecd toed
o Al Surg Management
G
. P

OT GIVE BOLUS INSULIN

The HCOS3 and blood ketones will
2026 update ultimately determine if the patient
stays in the PICU or is stable

to initial rehydration

cardiac output, unresponsive \

HCO3 >15 and blood
ketones <1.5 x1

Hourly neuro assessment
o If pH<7.3, K+ >6: continuous mont
e Strict1&0 «  Continue insulin Rate:
h t t f t t h M d /S ¥ fGod gas qahr if pH <7.25 infusion at 0.1 unit/ ¢ Minimum of 1.5x maintenance
Mg/Phos q8hr ke/hr (max 2x maintenance)
enougn to transter 1o tine vie urg ey monkr o R . 2o
the PICU attending if s/s present! kg/hr to avoid Base Fluid Type:
. hypoglycemia or if (Use two bag protocol)
Y initial pH >7.15 *  BagA0.9% NS (no dextrose), Bag B
units and/or proceed to =
ketones <1.5 X1 *  May switch Bag A to 0.45% NS after

24 hours or if Na >150 with normal
mental status

resolution and ongoing
management algorithm.

v Amount of glucose needed:
NS (no dextrose);

Proceed to DKAresolution
and ongoing management Jemica

herniation) B

Therapy should always precede imaging!

Ifno 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, o void, or urine
ke /hr: no K+ added

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD

®_ Connecticut
€=®Childrens
.
D . 209 Connecticw Chlren's el Center. Alights reserved



* |nsulin infusions should be
continued. Boluses are not
ordered at this time.

» An alternative option for insulin
has been provided to avoid
hypoglycemia or if the initial pH
>7.15

2026 update

CLINICAL PATHWAY: SR Ao A Sl

AND DOES NOT

Diabetic Ketoacidosis PICU Management REPLACE 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

v

INITIAL NT
Establish DKA diagnosis (defined by pH <7.3, HCO3 <15 mmol/L, Aggugar >200, moderate to large ketones — blood! or urine)
Note: i (HHS) i & DKA, and may not have acidosis and ketones.
but will have severe hyperglycemig are with PICU/Endocrine.

NURSING CARE:

LABS: . Establish PIV x2

. Chem 10, blood gas, CBC w diff , hemoglobin Alc; . If oliguria present, insert
POCT blood glucose and ketones?, UA foley catheter

. Repeat Chem 7/VBG after initial NS bolus . Strict I1&0

o Bedrest
If newly diagnosed diabetes (and not done in D) add:
o Free T4, TSH, islet cell antibody,

insulin antibody, ZnT8 antibody,

glutamic acid decarboxylase antibody
e Consider C-peptide if BMI >95t percentile

Interpretation:
<0.6 mmol/L: Low

0.6-1.5 mmol/L: Moderate
>1.5 mmol/L: Large

* PICU admission considerations: / N

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

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

©  Altered mental status with

et Continue insulin
o i vt infusion at 0.1 unit /
kg/hr
T e Consider 0.05 unit/
B kg/hr to avoid

2x maintenance)
Always monitor for Cerebral

H e ek e hypoglycemiaorif |z,

A 0.9% NS (no dextrose), Bag B

HA, change in neuro status (restle: » eg e NS
drowsiness), inappropriate slowing I n It I a I p H > 7 15 switch Bag A to 0.45% NS after
.

ours or if Na >150 with normal

P3 212 mmol/L
fter 1% bolus

ceed to Med/
E Management

Monitoring

Treatment: ital status
(1) Hypertonic Saline (3%) 1.25 — 2.
kg) IV (over 5 min for acute herniati hount of glucose needed:
increased intracranial pressure) b A: 0.9% NS (no dextrose);
over 30 minutes (can be repeated Bag B: DIONS]
(2) Ensure patient on 0.9% NS fluid: L1 >300: run Bag A at 100%

(3) If GCS <11 after therapy, consid roceed to DKA resolution . If glu 200-300: run Bag A at 50%;
(4) Consider head CT and ongoing management run Bag B at 50%

* Do not give sedating meds outside the setting = Ifglu<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 KCI)

If K+ <3 mmol/L: 60 mEq [call PICU]

If K+ 3-5 mmol/L: 40 mEq

If no improvement in mental status, repeat: If K+ 5-5.5 mmol/L: 20 mEq
Hypertonic Saline (3%) 1.25 - 2.5 mEq/kg (2.5-5 ml/kg) If K+ 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 | EMILY GERMAIN-LEE, MD
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DKA — Med/Surg Management Algorithm
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* The purpose of the Med/Surg
Algorithm is to provide ongoing

CLINICAL PATHWAY: THIS PATHWAY

SERVES AS A GUIDE
AND DOES NOT

Diabetic Ketoacidosis (DKA) Med/Surg Management | reeucecunica

JUDGMENT.

/Surg (MS)
Serum HCO3 is 12-18 mmol/L after NS bolus
Serum K+ 3-6 mmol/L
Normal mental status

No concern regarding cardiac output

v

Admit to MS and follow MS management below

Monitoring*

e Vitals (HR, RR, BP) g4hr e Startinsulin lispro (Humalog); given
* Neuro assessment qdhr e Check POCT glucose qlhr for subQ : ) Consider 2™ bolus of 0.9% NS at 10 ml/kg
. Cont_lnuous cv a.nd ) the first 2 hours, then every 2 ) Inma.l dose subQ: 0.2-0.4 units/kg in 30-60 minutes

respiratory monitoring hours after for first 2-3 hours, followed by
e Strict I&0 e Check POCT blood ketones o Insulin lispro at 0.1-0.3 units/kg

qlhr x2 then q2hr after ) q2-3hr o
. Give long-acting insull

Fluid Type:
o . If blood glucose:
: insulin glargine . >300 mg/dL: Use D5 0.9% NS

K+ 5.5 mmol/L, no void, or urine (Lantus) or insulin decludec (Tresiba) « <300 mg/dL: Use D100.45% NS
N o Discuss the dose with endocrine
rate <1 mL/kg/hr:
e Serum K+ q2hr ) Rate:
1POCT Blood Ketone When HCO3 is >18 mmol/L: e Runat15-2x maintenance

Interpretation: During treatment: e Transition to insulin lispro (Humalog)

<0.6 mmol/L: Low .
0.6-1.5 mmol/L:

Moderate
>1.5 mmol/L: Large

ISTAT lytes, VBG at 2 hours, 4 for meals/snacks using insulin dose Amount of total K+ added to fluid

hours, and every 4 hours until
resolution of DKA

calculator AND continue with insulin
glargine (Lantus) or insulin decludec
(Tresiba) for long-acting basal insulin

(using only KCI)
If K <3 mmol/L: 60 mEq [call Endo]
If K+ 3-5 mmol/L: 40 mEq

o Call endocrine for diabetes
management via insulin calculator

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

management to a stabilized patient
with DKA.

Ongoing MS care Proceed to DKA resolution
and ongoing management

*call anytime during or if patient
Headache
Altered mental status
Poor despite
HCO3 level <12 mmol/L
Hyperkalemia (K+ >6 mmol/L) or hypokalemia (K+ <3 mmol/L)

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD

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

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

CLINICAL PATHWAY:

Diabetic Ketoacidosis (DKA) Med/Surg Management

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT
REPLACE CLINICAL

JUDGMENT.

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

N

vy

Admit to MS and follow MS management below

Serum K+ is 3-6 mmol/L

Mentation is normal

There is no concern regarding cardiac
output

TESPITaTOTy TITOTTOTIE,

e Strict 1RO

1POCT Blood Ketone
Interpretation:
<0.6 mmol/L: Low
0.6-1.5 mmol/L:
Moderate

>1.5 mmol/L: Large

hours after
®  Check POCT blood ketones!
qlhrx2 then q2hr after

If K+ >5.5 mmol/L, no void, or urine
rate <1 mL/kg/hr:
Serum K+ q2hr

During treatment:
iSTAT lytes, VBG at 2 hours, 4
hours, and every 4 hours until
resolution of DKA

&>

[ 1

TOTTITSTZ S TS, TonOreTY

o Insulin lispro at 0.1-0.3 units/kg
q2-3hr

Give long-acting insulin: insulin glargine

(Lantus) or insulin decludec (Tresiba)

o  Discuss the dose with endocrine

When HCO3 is >18 mmol/L:
Transition to insulin lispro (Humalog)
for meals/snacks using insulin dose
calculator AND continue with insulin
glargine (Lantus) or insulin decludec
(Tresiba) for long-acting basal insulin
o Call endocrine for diabetes

management via insulin calculator

TTaids
9% NS at 10 mL/kg
inutes
Fluid Type:

If blood glucose:
>300 mg/dL: Use D5 0.9% NS
<300 mg/dL: Use D10 0.45% NS

Rate:
Run at 1.5 -2x maintenance

Amount of total K+ added to fluid
(using only KCI)
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

Ongoing MS care Proceed to DKA resolution
and ongoing management

*call anytime during or if patient
*  Headache
®  Altered mental status
. Poor despite ad
e HCO3 level <12 mmol/L
e Hyperkalemia (K+ >6 mmol/L) or hypokalemia (K+ <3 mmol/L)

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

SERVES AS A GUIDE

Diabetic Ketoacidosis (DKA) Med/Surg Management | feucecinicn

JUDGMENT.

/ Med/Surg (MS) admission considerations:
s Serum HCO3ic12-18 mmal/l after NS bolus
Admit to MS and follow MS management below
| v

I Admit to MSand fottow MS befow

I

Monitoring*

Insulin Fluids

e Startinsulin lispro (H

bQ
Check POCT glucose q1hr for su - !
the first 2 hours, then every 2 ° Inma.l dose subQ- U
Rours after for first 2-3 hours, followed

#9% NS at 10 mL/kg
€0 minutes

Strict 1&0 e Check POCT blood ketones! o Insulin lispro at 0.1-0.3 units/kg. Fluid Type:
qlhrx2 then q2hr after " q2-3hr P VT .
®  Give long-acting insulin: insulin glargine [ |a™*>300 mg/dL: Use D5 0.9% NS
I K 55.5 mmol/L, no void, or urine (Lantus) or insulin decludec (Tresiba) e <300 mg/dL: Use D10 0.45% NS
rate <1 mlka/hre o Discuss the dose with endocrine
e SerumK+q2hr ] Rate:
1POCT Blood Ketone When HCO3 is >18 mmol/L: e Runat15-2x maintenance
Interpretat During treatment: e Transition to insulin lispro (Humalog)
<0.6 mmol/L: Low . ISTAT lytes, VBG at 2 hours, 4 for meals/snacks using |ns\f|in.dose. Amount of total K+ added to fluid
0.6-1.5 mmol/L: hours, and every 4 hours until calculator AND continue with insulin (using only KCI)
Moderate resolution of DKA glargine (Lantus) or insulin decludec If K <3 mmol/L: 60 mEq [call Endo]
>1.5 mmol/L: Large (Tresiba) for long-acting basal insulin

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

o Call endocrine for diabetes
management via insulin calculator

Med/Surg specific care is divided into the following

categories: oy
i i XM ) (Crtongong managemen
* Monitoring (Lo ) )

Labs
Insulin
Fluids

*call anytime during or if patient
Headache
Altered mental status
Poor despite ad
HCO3 level <12 mmol/L
Hyperkalemia (K+ >6 mmol/L) or hypokalemia (K+ <3 mmol/L)

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD

®_ Connecticut
LAST UPDATED: C .-.childrenls



The insulin infusion can now be changed to

*

the following:

 Insulin lispro (Humalog) given g2-3hrs
around the clock (previously g4hrs)

» Long-acting insulin: Insulin glargine
(Lantus), or insulin decludec (Tresiba)
[formerly determir (Levemir)]

Once HCO3 has improved further to >18
mmol/L, insulin can then be changed to:

 Insulin lispro (Humalog) with meals, and

e Long acting basal insulin

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

REPLACE CLINICAL
JUDGMENT.

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

i
A;m below |

N e

AN A

° Start insulin lispro (Humalog); given

_— subQ

o o Initial dose subQ: 0.2-0.4 units/kg [scmmme" """
for first 2-3 hours, followed by 1

o Insulin lispro at 0.1-0.3 units/kg [ oeew
q2-3hr nishance

Give long-acting insulin: insulin glargine |-

(Lantus) orinsulin decludec (Tresiba)

o Discuss the dose with endocrine T

Admit

Fluid Type:

When HCO3 is >18 mmol/L :

° Transition to insulin lispro (Humalog)
for meals/snacks using insulin dose
calculator AND continue with insulin
glargine (Lantus) or insulin decludec *
(Tresiba) for long-acting basal insulin 5026 update

o  Call endocrine for diabetes
management via insulin calculator

CONTACTS: CEl

®_ Connecti
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CLINICAL PATHWAY:

Diabetic Ketoacidosis (DKA) Med/Surg Management

* When the patient is stabilized on the
Med/Surg floors, a second bolus
can be given.

Consider 2" bolus of 0.9% NS at 10 mL/kg U

Fluids should be continued based | in 3060 minutes
on blood glucose level and K+ Fluid Type: S

If blood glucose: D mantenance

levels, using D5 or D10 fluids and S 2300 me/dL: Use DS 0.9% NS

Ising only KCI)

loderate o ol/L: 60 mEq [call Endo]
. >1.5 mmol/L: Large . 3
( ; e <300 mg/dL: Use D10 0.45% NS molfs 0 mEq
- [nmol/L, no void, or urine
|/kg/hr: no K added

* Note the difference in fluids from At
the PICU. |

Amount of total K+ added to fluid
(using only K)
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
oo drclaiondesp If K+ >5.5 mmol/L, no void, or urine
¢ perilemato g rate <1 mL/kg/hr: no K added

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

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD
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Monitoring includes vitals and neuro
checks every 4 hours (note the
decreased frequency compared to
the PICU).

Endocrinology should be contacted
If there is any headache, altered
mental status, or poor circulation
despite adequate hydration.

CLINICAL PATHWAY: R A D

AND DOES NOT

Diabetic Ketoacidosis (DKA) Med/Surg Management | reeucecunica

JUDGMENT.

consp

Med/Surg (MS) admission
®  Serum HCO3 is 12-18 mmol/L ajj
. Serum K+ 3-6 mmol/L
. Normal mental status.

*  Nocon regardip

Admn\,\ Monitoring*

6

. vx Is (HR RR, BP)q4hr I h
D 1 B Vitals (HR, RR, BP) G4hr  fumscssaion
. C ntinuous CV al d the first 2| 30-60 minutes
espiratory monitoring hoursaftd @ N m t 4h
. Strict 18&0 . Check PO eu ro assess en q r Fluid Type:
qlhrx2t t-
e  Continuous CVand s s oo
1K+ >5.5 mmi dL: Use D10 0.45% NS
rate <1 mL/kg/} . t . t .
e SerumK+ p y g Rate:
oT s respiratory monitornn B
Interpretation: During treatme] .
o <0.6 mmol/L: Low o isTATIytd] @ Str 1 ( I I &O total K+ added to fluid
e 0.6-1.5 mmol/L: hours ol using only KCI)
Moderate . . I/L: 60 mEq [call Endo]
e >1.5mmol/L: Large oo (Tresiba) for long-acting basal insulin o IfK+3-5 mmol/L: 40 mEq
o Call endocrine for diabetes . 1f K+ 5-5.5 mmol/L: 20 mEq
management via insulin calculator ° If K+ >5.5 mmol/L, no void, or urine
rate <1 mL/kg/hr: no K added

*Call Endocrinology anytime during assessment or treatment if patient devel
Headache
Altered mental status

Poor circulation despite adequate hydration

HCO3 level <12 mmol/L

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

. Poor despite ad
. HCO3 level <12 mmol/L
e Hyperkalemia (K+ >6 mmol/L) or hypokalemia (K+ <3 mmol/L)

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD Connecticut
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CLINICAL PATHWAY: THIS PATHWAY

SERVES AS A GUIDE
AND DOES NOT

Diabetic Ketoacidosis (DKA) Med/Surg Management | reeucecunica

JUDGMENT.

Med/Surg (MS) admission considerations:
Serum HCO3 is 12-18 mmol/L after NS bolus
Serum K+ 3-6 mmol/L
Normal mental status
No concern regarding cardiac output

v

Admit to MS and follow MS management belo

Y

. Check POCT glucose q1hr for
the first 2 hours, then every 2

Labs are monitoring frequently the it 21
a_lt first and then spaced out over + ChedkrorThoodkeoned g
tlme' IfK+ 5.5 mmol/L, no void, or urine .
* Glucose can be checked with e <imito/
2026 4 P O C T During treatment:
POCT blood ketones monitoring © ours e overy 1 hours
0% has been added resoluion bk
During treatment, you no longer
2026 have to check STAT beta-
hydroxybutyrate

*Call Endocrinology anytime during assessment or treatment if patient develops:
Headache
Altered mental status

Poor circulation despite adequate hydration

HCO3 level <12 mmol/L

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

(Tresiba) for long-acting basal insulin 5 I K+ 3-5 mmol/L: 40 mEq
o Callendocrine for diabetes o IfK+5-5.5 mmol/L: 20 mEq
management via insulin calculator e IfK+>5.5 mmol/L, no void, or urine

rate <1 mL/kg/hr: no K added
@ 1POCT Blood Ketone
Interpretation:

<0.6 mmol/L: Low

Ongoing MS care ( Proceed to DKA resolution ) ° 0. 6_ 1. 5 mmo I/L:
and ongoing management
Moderate
° >1.5 mmol/L: Large

es \/\

if patient

1
|

TNG

C Ongoing MS care )

®_Co H
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CLINICAL PATHWAY: R A D

AND DOES NOT

Diabetic Ketoacidosis (DKA) Med/Surg Management | reeucecunica

JUDGMENT.

Med/Surg (MS) admission considerations:
Serum HCO3 is 12-18 mmol/L after NS bolus
Serum K+ 3-6 mmol/L
Normal mental status
No concern regarding cardiac output

v

Admit to MS and follow MS management belo

Y

« Endocrinology should be notified
|f HC03 drOpS tO <12 mmOI/L OI' . Check POCT glucose q1hr for
0 C he first 2 hours, then every 2
there is hypokalemia (<3 hoursateer
. e  Check POCTblood ketones!
mmol/L) or hyperkalemia (>6 gihrthenq@hrafier [0
mmol/L) at any time. s 5.5 mmalfs o vod, or urke
. SerumK+ g2hr

*Call Endocrinology anytime during assessment or treatment if patient develops:
Headache
Altered mental status

Poor circulation despite adequate hydration

HCO3 level <12 mmol/L

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

HCO3 determines if the patient S e 6 at 2 hours, 4

. hou rs, an d every 4 hours until | | (Tresiba) for long-acting basal insulin o IfK+3-5 mmol/L: 40 mEq
S a S O n O I I O I n e u r : o Callendocrine for diabetes e IfK+55.5mmol/L: 20 mEq
resolut[ on Of DKA management via insulin calculator ° If K+ >5.5 mmol/L, no void, or urine

management or if they proceed
to the DKA resolution and
ongoing management algorithm.

rate <1 mL/kg/hr: no K added
@ 1POCT Blood Ketone
Interpretation:

<0.6 mmol/L: Low

Ongoing MS care ( Proceed to DKA resolution ) ° 0. 6_ 1. 5 mmo I/L:
and ongoing management
Moderate
° >1.5 mmol/L: Large

es \/\

if patient

1
|

TNG

C Ongoing MS care )

®_Co H
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DKA - Resolution and Ongoing Managemen
Algorithm

® C ticut
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* The purpose of the Resolution and
Ongoing Management algorithm is to

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

CLINICAL PATHWAY:

Diabetic Ketoacidosis (DKA) Resolution and Ongoing Management

DKA resolution and ongoing management:

C DKA is considered resolved when HCO3 >15 mmol/L x2 OR HCO3 >18 mmol/L x1 >

Unable to
tolerate PO,

Tolerating PO

THIS PATHWAY
SERVES AS A GUIDE

AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

|
o Serum glucose Continue IV insulin or start SubQ ||e  NPO Serum glucose || Start long acting insulin and subQ Stop IVF 30
ql-4hr o Consider IVF qlhrx2after || insulin lispro, if not already done. minutes after
(depending on IV insulin: with D5 0.45% IV insulin Discuss dose calculation with first dose of
trend, per . Continue with insulin drip NS with 20 stopped Endocrine. subQinsulin
endocrine (1 unit/mL) at 0.1 unit/kg/hr mEq KClat 1- Glucose check || Page Endocrine to review orders lispro
discretion) *  Consider 0.05 unit/kg/hr to 1.5x before every when entered. (Humalog)
e iStat Chem 7/ avoid i i meal, bedtime Encourage PO
VBG BID and PRN Long-acting insulin: glargine fluids
symptoms of || (Lantus) or insulin decludec Start PO with
SubQ Insulin: hypo/ (Tresiba) “Carbohydrate
e Transition to insulin lispro hyperglycemia [|®  Call endocrine for dose count for
(Humalog) for meals/snacks or acidosis calculation diabetes” diet
via insulin calculator gahr Stop IV insulin 30 minutes
AND continue with insulin after the first dose of long-
glargine (Lantus) or insulin acting insulin
decludec (Tresiba) for long-
acting basal insulin SubQ insulin lispro (Humalog)
o Discuss with scheduled and snacks via insulin
Endocrinology calculator.
Carb coverage + correction factor
*  Carb coverage: rapid-acting
insulin based on carbs
consumed
Correction factor: use with
carb coverage pre-meal
o Do notgive more
frequently than g3hr
o Do not use with snacks
**Blood Sugar Management
*Blood Sugar Management Call Endo if glucose outside of target range
Call Endo if glucose outside of target range (determined by Endocrine)
(determined by Endocrine) Hyperglycemia (glu >250)
Hyperglycemia o Check ketones (preferred: POCT blood ketones?; secondary:
©  Order correction factor for every 4 hours as needed urine ketones) E
Callendo if: Interpretation:
Hypoglycemia (glu <70) o blood ketones >1.5 mmol/L <0.6 mmol/L: Low
o 24 ml/kg of D25W IV bolus OR o urine ketones moderate to large e
o 510 mL/kg of DIOW IV bolus OR Hypoglycemia >1.5 mmol/L: Large
«  Glucagon IM (turn patient on side d/t aspiration risk) e Ifglucose <70 + able to PO:
o <20kg:0.5mg o Give 4 oz juice; recheck glucose in 15 min
o 220kg:1mg o Repeat juice if glucose still <70, to bring glucose up to 70
*  Recheck blood sugar in 15 min If pre meal: do plan above and use only carb coverage (no
. Notify Endocrine! correction factor)
Notify Endocrine!

Discharge Criteri:
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; Encourage family to view available educational videos on diabetes; Patient and family to perform as much care as possible, under RN supervision
(glucose monitoring with home meter if insulin injections) and 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)If discharged on the weekend: discharge Sunday evening to present to endo clinic pre-breakfast on Monday OR

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

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD
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« DKA is considered resolved when
HCO3 >15 mmol/L twice, or if HC

>18 mmol/L once

CLINICAL PATHWAY:

Diabetic Ketoacidosis (DKA) Resolution and Ongoing Management

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

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

Unable to
tolerate PO

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

«  Order correction factor for every 4 hours as needed

Hypoglycemia (glu <70)

o 2-4ml/kgof D25W IV bolus OR

o 5-10ml/kg of DIOW IV bolus OR

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

©  Recheck blood sugar in 15 min

*  Notify Endocrine!

o Serum glucose Continue IV insulin or start SubQ ||e  NPO
q1-4hr o Consider IVF
(depending on | [IV insulin: with D5 0.45%
trend, per e Continue with insulin drip NS with 20
endocrine (1 unit/mL) at 0.1 unit/kg/hr mEqKClat 1-
discretion) . Consider 0.05 unit/kg/hr to 1.5x
. iStat Chem 7/ avoid I i
VBG BID
SubQ Insulii
e Transition to insulin lispro
(Humalog) for meals/snacks
via insulin calculator q4hr
AND continue with insulin
glargine (Lantus) or insulin
decludec (Tresiba) for long-
acting basal insulin
o Discuss with
Endocrinology
*Blood Sugar Management
Call Endo if glucose outside of target range
(determined by Endocrine)
Hyperglycemia

Glucose check
before every
meal, bedtime
and PRN
symptoms of
hypo/

Long-acting insul: glargine
(Lantus) or insulin decludec
(Tresiba)

SubQinsulin
lispro
(Humalog)
Encourage PO
fluids

Start PO with
“Carbohydrate

hyperglycemia
or acidosis

®  Callendocrine for dose
calculation
Stop IV insulin 30 minutes
after the first dose of long-
acting insulin

count for
diabetes” diet

SubQ insulin lispro (Humalog)
scheduled and snacks via insulin
calculator.

Carb coverage + correction factor
e Carb coverage: rapid-acting
insulin based on carbs

consumed

Correction factor: use with

carb coverage pre-meal

o Do notgive more
frequently than g3hr

o Do not use with snacks

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

Hyperglycemia (glu >250)
.

Hypoglycemia

Check ketones (preferred: POCT blood ketones?; secondary:
urine ketones)

Callendo if:

o blood ketones >1.5 mmol/L

o urine ketones moderate to large

Interpretation:
<0.6 mmol/L: Low
0.6-1.5 mmol/L: Moderate
>1.5 mmol/L: Large
If glucose <70 + able to PO:
o Give 4 oz juice; recheck glucose in 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)
Notify Endocrine!

outpatient visits (see below)

(glucose monitoring with home meter if appli insulin

Discharge Criteria:

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

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; Encourage family to view available educational videos on diabetes; Patient and family to perform as much care as possible, under RN supervision
and

education on carb counting (outpt or inpt)
e Suggested discharge times and outpatient visits:

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

of concepts and techniques; RD/Educator to provide

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD

LAST UPDATED: 01.20.26
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CLINICAL PATHWAY: SR A S

AND DOES NOT

Diabetic Ketoacidosis (DKA) Resolution and Ongoing Management | repucecunicac

JUDGMENT.

Unable to
tolerate PO

Tolerating PO ko smons )

Unable to
tolerate PO,

pntinue IV insulin or start SubQ Serum glucose || Start long acti

qlhr x2 after insulin lispro, if
IV insulin: IV insulin Discuss dose calct first dose of
*  Continue with insulin drip stopped Endocrine. subQinsulin
(1 unit/mL) at 0.1 unit/kg/hr Glucose check || Page Endocrine to review O lispro
discretion) *  Consider 0.05 unit/kg/hr to before every when entered. (Humalog)
e iStatChem7/ avoid i meal, bedtime Encourage PO
VBG BID and PRN Long-acting insulin: glargine fluids
symptoms of || (Lantus) or insulin decludec e Start PO with
SubQ Insulin: hypo/ (Tresiba) “Carbohydrate
e Transition to insulin lispro hyperglycemia [|®  Call endocrine for dose count for

calculation
Stop IV insulin 30 minutes

after the first dose of long-
acting insulin

(Humalog) for meals/snacks
via insulin calculator gahr
AND continue with insulin
glargine (Lantus) or insulin
decludec (Tresiba) for long-
acting basal insulin SubQ insulin lispro (Humalog)
o Discuss with scheduled and snacks via insulin
Endocrinology calculator.
Carb coverage + correction factor
e Carb coverage: rapid-acting
insulin based on carbs
consumed
Correction factor: use with
carb coverage pre-meal
o Do notgive more
frequently than g3hr
o Do not use with snacks

or acidosis diabetes” diet

e Care is divided into labs, insulin an

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

= (determined by Endocrine) Hyperglycemia (glu >250)
Hyperglycemia o Check ketones (preferred: POCT blood ketones?; secondary:
. «  Order correction factor for every 4 hours as needed E

Hypoglycemia (glu <70)
o 2-4ml/kg of D25W IV bolus OR
s 510 mL/kg of DIOW IV bolus OR
. Glucagon IM (turn patient on side d/t aspiration risk)

o <20kg:0.5mg o Give4 oz juice; recheck glucose in 15 min

o  220kg:1mg o Repeat juice if glucose still <70, to bring glucose up to 70
*  Recheck blood sugar in 15 min If pre meal: do plan above and use only carb coverage (no
. Notify Endocrine! correction factor)

Notify Endocrine!

urine ketones) POCT Blood Ketone
e Callendoif: Interpretatio
o blood ketones >1.5 mmol/L <0.6 mmol/L: Low

0.6-1.5 mmol/L: Moderate

o urine ketones moderate to large
8 >1.5 mmol/L: Large

Hypoglycemia
e Ifglucose <70 + able to PO:

Discharge Criteri:
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; Encourage family to view available educational videos on diabetes; Patient and family to perform as much care as possible, under RN supervision
(glucose monitoring with home meter if appli insulin injections) and ing 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)If discharged on the weekend: discharge Sunday evening to present to endo clinic pre-breakfast on Monday OR

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

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD

®_ Connecti
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THIS PATHWAY
SERVES AS A GUIDE

CLINICAL PATHWAY:
Diabetic Ketoacidosis (DKA) Resolution and Ongoing Management | &eeiace cinica

JUDGMENT.

Unable to

DKA re:
C prais comsidered escied v tolerate PO, ‘_
NG

i"g -

Unable to tolerate PO

Labs are spaced depending on the Gzt || ems | S | et |
patient’s trends. *  Serumglucose |
q 1_4 h r ::ks . ;?cl:c: :\a/ insulin 30 minutes
(depending on [ after the firstdose of g
- . trend, per 1
Glucose target ranges will be provided by endocrine g
. . discretion) | acin
endocrine. If the glucose falls outside of e istatChem7/
VBG BID o D

the range, endocrinology should be
notified.

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

(determined by Endo)

If hyperglycemia is present, correction

Hyperglycemia

faCtor ShOUId be Ordered e  Order correction factor for every 4 hours as needed
Hypoglycemia (glu <70)
c - c e  2-4ml/kgof D25W IV bolus OR
If hypoglycemia is present, options for e 5-10 ml/kgof DIOW IV bolus OR
. Glucagon IM (turn patient on side d/t aspiration risk)

o <20kg:0.5mg
o .20kg:1mg
. Recheck blood sugar in 15 min

. Notify Endocrine!
CONTACTS: CI cm'icu'
, hildrens

glucose replacement are given here.




THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

REPLACE CLINICAL
JUDGMENT.

CLINICAL PATHWAY:
Diabetic Ketoacidosis (DKA) Resolution and Ongoing Management

(_~" Unable to ~ggmmmm s )

tolerate PO
P
tolerate PO,

Serum glucose Continue IV insulin or star] e || Start long acting insulin and subQ [|e  Stop IVF 30
ql-4hr qlhrx2 after || insulin lispro, if not already done. minutes after
(dependingon | |1V insulin: IV insulin Discuss dose calculation with first dose of
trend, per e Continue with stopped Endocrine. subQinsulin
endocri (1 unit/mL) at 0.1 o Glucose check || Page Endocrine to review orders lispro
discretion) *  Consider 0.05 unit/} before every when entered. (Humalog)

e istatChem7/ avoid i i meal, bedtime ©  Encourage PO
VBG BID and PRN Long-acting insulin: glargine fluids

symptoms of || (Lantus) or insulin decludec «  StartPOwith
e ———————————————————————————————————

SubQ Insulin: hypo) (Tresiba) “Carbohydrate
ia [|*  call endocrine for dose

calculation
©  Stop IV insulin 30 minutes
after the first dose of long-
acting insulin

Continue IV insulin or start SubQ

 Insulin IV should be continued if the patient IV insulin:

) Continue with insulin drip o coveroge comection ot
(1 unit/mL) at 0.1 unit/kg/hr g on e
e  Consider 0.05 unit/kg/hr to [ chummmv'v"
avoid hypoglycemia o Do notutm s

ulin lispro (Humalog)
d snacks via insulin

is unable to tolerate PO, although subQ may
be started in discussion with endocrinology.
Note that insulin detemir (Levemir) has been
replaced by insulin decludec (Tresiba).

**Blood Sugar Management
Call Endo if glucose outside of target range
(determined by Endocrine)
mia (glu >250)
ketones (preferred: POCT blood ketones?; secondary:
ketones) 7

el SubQ Insulin:
med ®  Transition to insulin lispro bfoo-ﬁkmmljmmmlg :
] (Humalog) for meals/snacks [ N
via insulin calculator g4hr
AND continue with insulin
glargine (Lantus) or insulin
decludec (Tresiba) for long-
d ::r;:: acti ng basa I insu | in by endocrine (see below), scheduled discharge times an:
- dues o Discuss with familis, and Nursing Guidelines for Basic Diabetes Education to

patien) family to perform as much care as possible, under RN supervision

(gluco} d . ding of concepts and techniques; RD/Educator to provide
i Endocrinology
. Sugge|

d

eakfast on Monday OR

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD
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Unable to tolerate PO

CLINICAL PATHWAY:

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

Diabetic Ketoacidosis (DKA) Resolution and Ongoing Management | repucecunicac

DKA resolution and ongoing management:

DKA is considered resolved when HCO3 >15 mmol/L x2 OR HCO3 >18 mmol/L x1 >

Unable to
tolerate PO

Tolerating PO

JUDGMENT.

s Serum glucose ContinuellV insulin or start SubQ |[e  NPO Serum glucose || Start long acting insulin and subQ Stop IVF 30
q1-4 hr e Consider IVF qihr x2 after insulin lispro, if not already done. minutes after
. M (depending on IV insulin:| with D5 0.45% IV insulin Discuss dose calculation with first dose of
 |If the patient is unable to tolerate PO, keep | [ e
endocrine (1 unit/mL) at 0.1 unit/kg/hr mEq KClat 1- Glucose check || Page Endgégne to review orders lispro
) discretion) o Consider 0.05 unit/kg/hr to 1.5x before every B (Humalog)
. e iStat Chem 7/ avoid i i meal, bedtime Encourage PO
VBG BID and PRN fluids
them NPO and consider IVF at 1-1.5x e [
[l SubQ Insuli hypo/ “Carbohydrate
e Transition to insulin lispro hyperglycemj count for
(Humalog) for meals/snacks or acidosig diabetes” diet

via insulin calculator gahr
AND continue with insulin
glargine (Lantus) or insulin

maintenance.
» Fluid composition should be D5 0.45% NS
with 20 mEq KCI.
* Note that this is different from DKA
specific fluids.

Consider IVF
with D5 0.45%
NS with 20

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

Hyperglycemia E KCI t 1_
«  Order correction factor for every 4 hours as needed m q a
Hypoglycemia (glu <70) 1 5X

o 24 ml/kgof D25W IV bolus OR .

. 5-10 mL/kg of D1IOW IV bolus OR .
o Glucagon IM (turn patient on side d/t aspiration risk) t
S 08 malintenance
o  220kg:1mg
. Recheck blood sugar in 15 min If pre meal: do plan above and use only carb coverage (no
*  Notify Endocrine! correction factor)
Notify Endocrine!

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; Encourage family to view available educational videos on diabetes; Patient and family to perform as much care as possible, under RN supervision
(glucose monitoring with home meter if appli insulin injections) and of concepts and techniques; RD/Educator to provide
education on carb counting (outpt or inpt)

e Suggested discharge times and outpatient visits:

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

o (2)If discharged on the weekend: discharge Sunday evening to present to endo clinic pre-breakfast on Monday OR

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

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD
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CLINICAL PATHWAY: SR A S

AND DOES NOT

Diabetic Ketoacidosis (DKA) Resolution and Ongoing Management | repucecunicac

JUDGMENT.

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

I
Unable to .
Tolerating PO

> &> e & o

Start long acting insulin and subQ |[s  stop IvF 30
a1ty 2 after || insulin lispro, if not already done. inutes after

first dose of

Continue IV insulin or start SubQ

*  Serum glucose
alahr

. NPO |
o Consider IVF

**Blood Sugar Management

w Call Endo if glucose outside of target range ZH::.E:

Encourage PO
fluids

Start PO with
“Carbohydrate
count for
diabetes” diet

(determined by Endocrine)

Hyperglycemia (glu >250)
[ ]

Check ketones (preferred: POCT blood ketones?; secondary:
urine ketones)

* Blood sugar management is outlined here.
« Target blood glucose ranges are * Callendoif:

o  blood ketones>1.5mmol/L

o  urine ketones moderate to large
Hypoglycemia
. If glucose <70 + able to PO:

o  Give 4 oz juice; recheck glucose in 15 min

o  Repeatjuice if glucose still <70, to bring glucose up to 70
. If pre meal: do plan above and use only carb coverage (no

correction factor)
. Notify Endocrine!

o 5-10mL/kg of DIOW IV bolus OR i
*  Glucagon IM (turn patient on side d/t aspiration risk) If glucose <70 + able to PO:
o <20kg:0.5mg o Give4 oz juice; recheck glucose in 15 min
o  220kg:1mg o Repeat juice if glucose still <70, to bring glucose up to 70
*  Recheck blood sugar in 15 min If pre meal: do plan above and use only carb coverage (no
. Notify Endocrine! correction factor)
Notify Endocrine!

determined by Endo

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; Encourage family to view available educational videos on diabetes; Patient and family to perform as much care as possible, under RN supervision
(glucose monitoring with home meter if appli insulin injections) and ing of concepts and techniques; RD/Educator to provide
education on carb counting (outpt or inpt)

e Suggested discharge times and outpatient visits:

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

o (2)If discharged on the weekend: discharge Sunday evening to present to endo clinic pre-breakfast on Monday OR

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

CONTACTS: CEM DEMIRCI, 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 (DKA) Resolution and Ongoing Management

Tolerating PO

 If the patient is tolerating PO, the labs will

. .
be scheduled g1hr x2 after the 1V insulin o T
e Consider IVF qlhrx2 after || insulin lispro, if not already done. minutes after
with DS 0.45% IV insulin Discuss dose calculation with first dose of
[ [} *  Continue with insulin drip NS with 20 stopped Endocrine. subQinsulin
I S S O e W I u CO S e C e C S endocrine (1 unit/mL) at 0.1 unit/kg/hr mEqKClat1- +  Glucose check || Page Endocrine to review orders Jispro
discretion) *  Consider 0.05 unit/kg/hr to 1.5x before every when entered. (Humalog)
cemia maintenance meal, bedtime «  Encourage PO
0 and PRN Long-acting insulin: glargine fluids
o Serumglucose symptoms of | |(Lantus) or insulin decludec e StartPOwith
ymp!
hypo/ (Tresiba) “Carbohydrate
.
q 1hr x2 after insulin lispro hyperglycemia | |*  Call endocrine for dose

meals/snacks or acidosis calculation
IV insulin kulator qahr o Stop IV insulin 30 minutes
with insulin after the first dose of long-

stopped e

« Target glucose ranges will be provided by *  Glucose check fig

acting insulin

ulin lispro (Humalog)
d snacks via insulin

before every R
d . I meal, bedtime el basen on earbe
pEEEE= |  consumed
endocrinology. meal be -
symptoms of R

o Do not use with snacks
hypo/
hyperglycemia

ar Manageme
Call Endo if glucose outside of target range
(determined by Endocrine)

flanagement
Side of target range

 |f hyperglycemia is present, ketones el
oracidosis [ e re T s
should be checked (POCT blood ketones Ty TP T ——r—— ¥
*preferred). Endo should be notified if o etorminea by trdocrmg, e —
ketones are mod-large or blood ketones
are large (>1.5 mmol/L).

(determined by Endocrine)
ygergb[ceml (glu>250)
Check ketones (preferred: POCT blood ketones!; secondary:
urine ketones)
. Call endo if:
o  blood ketones>1.5mmol/L
o  urine ketones moderate to large
Hypoglyce mia
. If glucose <70 + able to PO:
o  Give 4 oz juice; recheck glucose in 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)
Notify Endocrine!

1POCT Blood Ketone
Interpretation:
. <0.6 mmol/L: Low
. 0.6-1.5 mmol/L: Moderate
. >1.5 mmol/L: Large

er
f RD/Educator to provide'

 |f hypoglycemia is present, options to
replace glucose are listed.

.
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olerating PO

* Once the patient is reliably
tolerating PO, long acting insulin
and subQ insulin lispro should be
started.

Note that insulin determir

(Levemir) has been replaced by
insulin decludec (Tresiba)

2026

Doses and orders should be
discussed and reviewed with
Endocrinology.

CLINICAL PATHWAY: SR A S

AND DOES NOT

Diabetic Ketoacidosis (DKA) Resolution and Ongoing Management | repucecunicac

JUDGMENT.

nd ongoing management:
5 mmol/L x2 OR HCO3 >18 mmol/L x1

Tolerating PO

*  Serum glucose Continue IV insulin or start SubQ Serum glucose || Start long acting insulin and subQ Stop IVF 30
ql-4hr qlhrx2after || insulin lispro, if not already done. minutes after
(dependingon | [IV insulin: IV insulin Discuss dose calculation with first dose of
trend, per . Continue with insulin drip stopped Endocrine. subQinsulin
endocrine (1 unit/mL) at 0.1 unit/kg/hr Glucose check || Page Endocrine to review orders lispro
discretion) *  Consider 0.05 unit/kg/hr to before every when entered. (Humalog)

. iStat Chem 7/ avoid hypoglycemia meal, bedtime . Encourage PO
VBG BID ng-acting insulin: glargine fluids

Start long acting insulin and subQ ||(antus) orinsuiin decludee + SwrtPOwith
SubQ Insuli (Tresiba) “Carbohydrate
e Transi insulin /iSpfO iant a/,-eady done e Callendocrine for dose count for
(Huma 4 ° calculation diabetes” diet

via insf DISCUSS dose Ca/CUIatiOﬂ With ®  StopIVinsulin 30 minutes

AND c after the first dose of long-

b | Endocrine. ~cting nsulin
=l Page Endocrine to review orders || o netn
:

lculator.
when entered. e« comection octor
e Carb coverage: rapid-acting
insulin based on carbs
- . . . consumed
Long-acting insulin: glargine . Correction factor: use with
. . carb coverage pre-meal
(Lantus) or insulin decludec o Donotgive more
frequently than g3hr

(Tresiba) o Donot use with snacks
. Call endocrine for dose TP TR——
ca IC UI atl on | Endo if glucose outside of target range

*Blood §

Call Endo if glucf (determined by Endocrine)
(determ| H . B Jglu >250)
— e  StopIVinsulin 30 minutes  [i& i eterred: poct biood ketoness; secondary:

*  Order correction facte . es) 1
- A Inter) tation:
after the first dose of lon ‘ i

Hypoglycemia (glu <70) . . . ketones >1.5 mmol/L <0.6 mmol/L: Low
o 2-4ml/kgof D25W acting insulin B - moderate to large OOt
o 510 ml/kg of D1IOW | >1.5 mmol/L: Large
©  Glucagon IM (turn pai 70 + able to PO:

©  <20kg:0.5mg . . . b 0z juice; recheck glucose in 15 min

o 220kg:1m, it juice if glucose still <70, to bring glucose up to 70

¢ | SubQ insulin lispro (Humalo i

®  Recheck blood sugar i
Notify Endocrine!

 do plan above and use only carb coverage (no

scheduled and snacks via insulin  facton
crine!
calculator.
Carb coverage + correction factor
. Carb coverage: rapid-acting
Clinically stable, blood gluct . .
outpatient visis (see belo insulin based on carbs
o Education: RN provides ba consu med les, and Nursing Guidelines for Basic Diabetes Education to
patients/families; Encourag] to perform as much care as possible, under RN supervision

(glucose monitoring withh ® Correction factor: use with  |ofconcepts and techniques; Ro/Educator to provide

education on carb counting]

« Suggested discharge times carb coverage pre-meal
o (1) Ifdischarged after
o (2)Ifdischarged on th o Do not gi\/e more t on Monday OR
o (3)Ifdischarged Moni
frequently than q3hr
o Do not use with snacks

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD

jocrine (see below), scheduled discharge times and
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CLINICAL PATHWAY: Ly

AND DOES NOT

Diabetic Ketoacidosis (DKA) Resolution and Ongoing Management | repucecunicac

JUDGMENT.

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

Unable to

tolerate PO, Tolerating PO

Tolerating PO Y §

NPO Serum glucose || Start long acting insulin and subQ Stop IVF 30
ql-4hr Consider IVF q1hrx2 after insulin lispro, if not already done. minutes after
(dependingon | [IVin ith D5 0.45% IV insulin Discuss dose calculation with first dose of
trend, per . 20 stopped Endocrine. subQinsulin
enducr?ne < T0| erat |ng PO at1- Gluizse check || Page Endocrine to review orders lispro
discretion) . =19 before every when entered. (Humalog)
o istat Chem 7/ avd maintenance meal, bedtime *  Encourage PO
VBG BID / and PRN Long-acting insulin: glargine fluids
0 0 0 0 symptoms of || (Lantus) or insulin decludec o Start PO with
SubQ Insuli hypo/ (Tresiba) “Carbohydrate
* Once the patient is reliably toleratin e MR B ol B
(Humalog) for medls/snacks or acidosis. calculation diabetes” diet

via insulin calculatgr g4hr
AND continue withTisafim

PO, IVF should be stopped 30
minutes after the first dose of subQ
iInsulin is given.
* PO fluids should be encouraged! e
 Carbohydrate counts should be L

o 5-10ml/kg of DIOW IV bolus OR
. Glucagon IM (turn patient on side d/t aspiration risk)
o <20kg: 0.5mg

o 220kg:1mg
- *  Recheck blood sugar in 15 min

*  Notify Endocrine!

Stop IV insulin 30 minutes

Stop IVF 30
minutes after
first dose of

subQ insulin e

|-1.5 mmol/L: Moderate

|| spro R /L Lo

(Humalog) [,
. Encourage PO [

fluids
. Start PO with
Discharge Crie “Carbohydrate

Clinically stable, blood glucose in acceptable ranges, education scheduled/planned as

outpatient visits (see below)
Discharge Istrut count for
«  Education: RN provides basic diabetes education using Basic Diabetes Education for pd) fabetes Education to
patients/families; Encourage family to view available educational videos on diabetes; d ia b et es" d jet  [under rnsupervision
(glucose monitoring with home meter if applicable, insulin injections) and tor 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 clinic pre-breakfast on Monday OR
o (3)Ifdischarged Monday prior 11 AM: present to endo clinic pre-lunch (12:30 PM)

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

2026

g times and
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THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

REPLACE CLINICAL
JUDGMENT.

CLINICAL PATHWAY:

Ning Management

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; Encourage family to view available educational videos on diabetes; 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) If discharged after dinner: present to endo clinic pre-breakfast the following day OR

o  (2)If discharged on the weekend: discharge Sunday evening to present to endo clinic pre-breakfast on Monday OR

Stop IVF 30
minutes after
first dose of

subQinsulin
o (3)If discharged Monday prior 11 AM: present to endo clinic pre-lunch (12:30 PM) (maog)
Encourage PO
| ——aam— o Star PO with
SubQ Insulin: hypo/ “Carbohydrate
©  Transition to insulin lispro hyperglycemia [[*  Call endocrine for dose

calculation

*  Stop IV insulin 30 minutes

after the first dose of long-
in

or acidosis

Discharge criteria and instructions are listed here.

acting basal insulin
o Discuss with
Endocrinology

RN will provide basic diabetes education to the
patients and families.

Encourage families to view available educational ——
videos on diabetes. e

It is the goal that patients/families should perform G e

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

much of the care during their stay as possible, with RN R
supervision. e
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.

*Blood Sugar Management

nes (preferred: POCT blood ketones?; secondary:

urine ketones) 1POCT Blood Ketone

o Callendoif:
o blood ketones >1.5 mmol/L
o urine ketones moderate to large :

Hypoglycemia

e Ifglucose <70 + able to PO:
G

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

d

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; Encourage family to view available educational videos on diabetes; Patient and family to perform as much care as possible, under RN supervision
(glucose monitoring with home meter if appli insulin injections) and ing of concepts and techniques; RD/Educator to provide
education on carb counting (outpt or inpt)

e Suggested discharge times and outpatient visits:

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

o (2)If discharged on the weekend: discharge Sunday evening to present to endo clinic pre-breakfast on Monday OR

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

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD
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Review of Key Points e

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

* |nitial 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




Quality Metrics G

* 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 gs blogd glucose <70 m}g/ﬁdg y P P y

. Percenta%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




Pathway Contacts e

e Cem Demirci, MD

o Department of Endocrinology

« Emily Germain-Lee, MD
o Department of Endocrinology
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About Connecticut Children’s Pathways Program

Clinical pathways guide the management of patients to optimize consistent use of evidence-
based practice. Clinical pathways have been shown to improve guideline adherence and quality
outcomes, while decreasing length of stay and cost. Here at Connecticut Children’s, our Clinical

Pathways Program aims to deliver evidence-based, high value care to the greatest number of
children in a diversity of patient settings. These pathways serve as a guide for providers and do
not replace clinical judgment.
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