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What is a Clinical Pathway? e nngcticat

An evidence-based guideline that decreases unnecessary variation,
and therefore promotes safe, effective, and consistent patient care.
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Background “="Childrens

 Diabetes insipidus (DI) refers to the passage of large volumes of dilute urine
and may result from decreased secretion of antidiuretic hormone (ADH) by the

posterior pituitary gland.

« Patients undergoing surgery in the sellar or parasellar region are at risk for
postoperative DI, which may be transient, triphasic [DI > SIADH > DI], or
permanent.

 Patients without an intact thirst mechanism (adipisic central Dl) are a particular
challenge, as they may not drink enough to replace their urine losses, resulting

INn severe hypernatremia.
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Why is the DI Pathway Necessary? Childrens

* Uncontrolled hypernatremia has adverse effects, including an increased risk of
neurological sequela and venothromboembolism

 Provider variability and inconsistent care delivery/monitoring are barriers to establish
diagnosis and deliver timely and effective care in the absence of a standardized
protocol
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Objectives of the DI Pathway “="Childrens

» Standardize the management of postoperative patients at risk for
developing DI
o Initial PICU monitoring for development of DI
o Initial PICU management if DI develops
o Standardized clearance for patient’s transfer to med/surg floors

« Standardize the management of post-operative patients with
confirmed DI in the PICU and on the floors

o Minimize fluctuations in sodium level and volume status

o Expedite the development of an outpatient plan in order to facilitate a
safe discharge to home




Pathway Overview
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 This is the Diabetes

Insipidus (DI) Post-operative
Neurosurgical Management
Clinical Pathway.

There are 3 portions of the

pathway:
PICU Post-operative

Monitoring for DI

) PICU Management of DI

) Med/Surg Management of
DI

* We will be reviewing each

component in the following

slides.

CLINICAL PATHWAY:
Diabetes Insipidus (DI) - Post-operative Neurosurgical Management
PICU Post-operative Monitoring for DI

CLINICAL PATHWAY:
Diabetes Insipidus (DI) - Post-operative Neurosurgical Management
PICU Management of DI

CLINICAL PATHWAY:
Diabetes Insipidus (DI) - Post-operative Neurosurgical Management
Med/Surg Management of Dl




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

CLINICAL PATHWAY:

Diabetes Insipidus (DI) Post-operative Neurosurgical Management
PICU Post-operative Monitoring for DI

PICU Post-Operative Monitoring for DI

Pre-Operative
Risk Factors for
DI
Hx of nocturia,
enuresis

Indusion Criteria: Patients > 1 year old undergoing surgery involving the sellar or parasellar regions of the brain
Exclusion Criteria: Age < 1 year, acute kidney injury or chronic kidney disease

. Record fluid management intra-operatively
«  Admit to PICU post-operatively and follow care below for 48 hrs

Inclusion Criteria: Patients > 1 year old undergoing surgery involving the sellar or parasellar regions of the brain
Exclusion Criteria: Age < 1 year, acute kidney injury or chronic kidney disease

w

Because any surgical procedure
that involves the sellar or
parasellar regions of the brain can
increase the risk of DI

Access:
a 0 . Maintain A-line for the lab draws x36 hours. If necessary, second IV line can be placed
development, any child that is =1 e gousvoshs s
y _— via group Voalte text if: "ﬂse""e"“m{ . o iSTATsodium q2hr for 12 hrs,
o UOP >4 mi/kg/hr ©  DS5% NS with 20 mEq KCI/L at maintenance rate then space to q4h for next 36
o Na+>145mEq/L ¢ IfabletoPo: hrs
o Encourage all PO intake from single volumetric container in order to maintain accurate
year Ol age that nas suchn a mserecos S —
d il b it df

Notify Neurosurgery if:

e Change in neurological exam o Ensure drinking water available to patient at all times

e Ifunableto PO:
o Continue IVFs at maintenance with careful monitoring of output

osmtolabat 6 hrs and 12 hrs
post-operatively

Output:
o Daily weights
e Continue foley catheter x24-48 hrs until one of the following criteria is met:
o Patient can urinate into urinal/hat or
o Foley was in place for 48 hrs
o Strictrecording of urine output q1hr for 12 hrs, then may space to q2hr x 36 hrs
o Enterinto Epic hourly (in addition to paper record keeping)

the development of DI post-
operatively.

Sodium >145 mEq/L OR an increase in 8 mEq/Lin 1 hr
OR

Of note, those with any acute
kidney injury or chronic kidney
disease are excluded from the
pathway. B

If possible, allow patient to drink freely OR increase IVF rate to 1.5 maintenance
Continue monitoring for 72 hrs post-op:

180 monitoring q1hr until UOP <4 ml/kg/hr
ISTAT Na q2hr until Na <145 mEq/L

«  Continue replacement PO intake OR IVF @ 1.5
maintenance rate

hours OR >6 ml/kg/hr for 1 hr

>4 ml/kg/hr for2

Continue post-op
NO monitoring abovein the
PICU for 48 hrs

YES
A 4

*  Obtain STAT serum sodium, serum osm, urine osm

*DI Diagnostic Criteria:

Allof the following must be met:
e Serumsodium >145 mEq/L
ORan increase in 8 mEq/L in
1hr

to Ms floors

*  Ifstarted on vasopressin infusion while awaiting labs

o Dl criteria met**?

( Proceed to page 2 (DI Management) )
NEXT PAGE o

Serumosmolality

Urine output >4 mi/kg/hr
for 2 consecutive hours or
>6 mi/kg/hr for 1 hr

and patient does NOT have DI, titrate drip down and >300 mOsm/kg/H20
discontinue per Endocrine e« Urineosmolality
e Continue to assess for DI criteria, even if transferre YES <300 mOsm/kg/H20

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | DAVID HERSH, MD | JONATHAN MARTIN, MD

ELLIOT MELENDEZ, MD

LAST UPDATED:; 12.10.24
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PICU Post-Operative Monitoring for DI

All patients with sellar/parasellar
surgery will be admitted to the
PICU for monitoring of DI
development.

If DI is noted immediately post-op,
DI management should be
followed.

DI criteria are noted here.

Note that all of the criteria must be
met, which includes serum sodium,
serum osmolality, urine osmolality,

and urine output. These
parameters will be assessed
frequently.

CLINICAL PATHWAY: ) e

Diabetes Insipidus (DI) Post-operative Neurosurgical Management AND DOES NOT

. . . REPLACE CLINICAL
PICU Post-operative Monitoring for DI JUDGMENT.
Pre-Operative Indlusion Criteria: Patients > 1 year old undergoing surgery involving the sellar or parasellar regions of the brain
Risk Factors f Exclusion Criteria: Age < 1 year, acute kidney injury or chronic kidney disease
DI
Hx of nocturia,
eeeee i |- Record fluid management intra-operatively |

Record fluid management intra-operatively

Admit to PICU post-operatively and follow care below for 48 hrs

If DI criteria** present immediately post-operatively, proceed to page 2 (DI management)
Neurosurgery to stress dose hydrocortisone post-operatively; wean per endocrine until
cosyntropin stim test performed

Access:
*  Maintain A-line for the lab draws x36 hours. If necessary, second IV line can be placed
Notify PICU & Endocrine providers

via group Voalte text if: Baseline Intake:

! ; «  iSTATsodium q2hr for 12 hrs,
e UOP >4 mi/kg/hr ©  DS5% NS with 20 mEq KCI/L at maintenance rate

then space to g4h for next 36

«  Na+>L45mEQ/L ¢ [IfabletoPo: i ) contairer ntai hrs
o Encourage all PO intake from single volumetric container in order to maintain accurate
intake record

Notify Neurosurgery if:
«  Change in neurological exam

*  Chem7, urine osm, serum

o Ensure drinking water available to patient at al times osm o labat 6 hrs and 12 hrs

e Ifunableto PO:
o Continue IVFs at maintenance with careful monitoring of output

post-operatively

Output:

o Daily weights

e Continue foley catheter x24-48 hrs until one of the following criteria is met:
©  Patient can urinate into urinal/hat or

o Folevwasinplace forag hrs

*DI Diagnostic Criteria: foorg
All of the following must be met:
° Serumsodium >145 mEg/L
OR anincrease in 8 mEg/L in
1hr
° Serum osmolality
>300 mOsm/kg/H20
° Urine osmolality
<300 mOsm/kg/H20
° Urine output > 4 ml/kg/hr
for 2 consecutive hours or
>6 ml/kg/hr for 1 hr

= Continue (o assess for DI criterfa, even If Gransferr VES

to Ms floors
Proceed to page 2 (DI Management)

NEXT PAGE o

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | DAVID HERSH, MD | JONATHAN MARTIN, MD

Continue post-op
monitoring abovein the
PICU for 48 hrs

ile waiting for serum labs (see DI

IR increase IVF rate to 1.5 maintenance

*DI Diagnostic Criteria:
Allof the following must be met:
e Serumsodium >145 mEq/L
ORan increase in 8 mEq/L in
1hr
s serumosmolality
>300 mOsm/kg/H20
. Urine osmolality
<300 mOsm/kg/H20
. Urine output >4 ml/kg/hr
for 2 consecutive hours or
>6 mi/kg/hr for 1 hr
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PICU Post-Operative Monitoring for DI

The most important aspect of DI is to ensure

intake = output. Meticulous tracking of 1&0s
is essential.

Intake:

» All should be started on maintenance IVF.

* In order to maintain accurate intake, PO
from one container is encouraged, and
patient should have water available at all
times.

Output:

* Foley catheter is maintained for 24-48
hours until the patient can urinate or the
foley has been in for 48 hours.

Strict recording of output is needed every 1
hour for 12 hours, and then every 2 hours
for 36 hours thereafter.

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

CLINICAL PATHWAY:
Diabetes Insipidus (DI) Post-operative Neurosurgical Management
PICU Post-operative Monitoring for DI

olving the sellar or parasellar regions of the brain
lury or chronic kidney disease

GOAL: INTAKE = OUTPUT
METICULOUS TRACKING OF INTAKE AND OUTPUT IS ESSENTIAL

Access:
e Maintain A-line for the lab draws x36 hours. If necessary, second IV line can be placed

Baseline Intake:
e D57 NS with 20 mEq KCI/L at maintenance rate
e Ifableto PO:
o  Encourage all PO intake from single volumetric container in order to maintain accurate
intake record
o  Ensure drinking water available to patient at all times
e Ifunableto PO:.
o  Continue IVFs at maintenance with careful monitoring of output

Output:

o  Daily weights

e  Continue foley catheter x24-48 hrs until one of the following criteria is met:
o  Patient can urinate into urinal/hat or
o  Foley was in place for 48 hrs

e  Strict recording of urine output q1hr for 12 hrs, then may spaceto q2hr x 36 hrs
o  Enterinto Epic hourly (in addition to paper record keeping)

NEXT PAGE o

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | DAVID HERSH, MD | JONATHAN MARTIN, MD
ELLIOT MELENDEZ, MD
LAST UPDY 21024
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PICU Post-Operative Monitoring for DI

Laboratory monitoring is also
essential to ensure that DI has not

developed.

Recommendations are listed here.

CLINICAL PATHWAY: ) e

Diabetes Insipidus (DI) Post-operative Neurosurgical Management AND DOES NOT
PICU Post-operative Monitoring for DI S ament

Pre-Operative Indusion Criteria: Patients > 1 year old undergoing surgery involving the sellar or parasellar regions of the brain
Risk Factors for Exclusion Criteria: Age < 1 year, acute kidney Wmnlc Kidney disease

154

Hx of nocturia,
enuresis . Record fluid management intra-operatively,

*  Admit to PICU post-operatively and foll

. If DI criteria** present immediately.

. Neurosurgery to stress dose h

cosyntropin stim test perform
‘When to notify
provider

Access:
e  Maintair

Notify PICU & Endocrine providers
via group Voalte text if: Bﬂse""'"‘"“ JSTAT sodium q2hr for 12 hrs,
e UOP >4 mi/kg/hr ¢ D5%NS hen space to q4h for next 36

o Na+>145mEq/L . g ”“’E:“ s
Notify Neurosurgery if: 'E"t [hem 7, urine osm, serum
e Change in neurological exam M sm to lab at 6 hrs and 12 hrs
& i . g"mg’.: -ost—:’:pelz!itlelv
Output:
*  Daily we|
e Continug
o Pal
o Fo . .
- s @ iISTAT sodium g2hr for 12 hrs,
then space to g4h for next 36

hrs

»<' ° Chem 7, urine osm, serum

Continue post-op

monitoring abovein the
t I b t 6 h d 12 h PICU for 48 hrs
osmtolaba rs an s
post-operatively
e Obtai
e Ifuol
o
o
Continue monitoring for 72 hrs post-o :
1&0 monitoring q1hr until UOP <4 ml/kg/i bllowing must be met:
iSTAT Na g2hr until Na <145 mEq/L hsodium >145 mEq/L
. Continue replacement PO intake OR IVF @ increase in 8 mEq/L in
maintenance rate
*  Ifstarted on vasopressin infusion while ay h osmolality
and patient does NOT have DI, titrate drip) JmOsm/kg/H20
discontinue per Endocrine osmolality
Continue to assess for DI criteria, even if t} JmOsm/kg/H20
to Ms floors output >4 mi/kg/hr

fonsecutive hours or

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | DAVID HERSH, MD | JONATHAN MARTIN, MD

ELLIOT MELENDEZ, MD .:.Em:'ei::':

LAST UPDATED:; 12.10.24

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



PICU Post-Operative Monitoring for DI

If sodium is >145 mEQ/L (or an
increase by 8 mEq/L in 1 hr)
OR there is urine output that is
>4 mil/kg/hr for 2 consecutive
hours (or >6 ml/kg/hr for 1 hr),
you MUST obtain stat labs to
evaluate if Dl is present.

If UOP or Na is concerning,

you can consider starting
vasopressin right away while
waiting for the other
confirmatory labs.

While waiting, it is advisable to
increase IVF to 1.5 M to help
combat losses, or allow the
patient to drink freely.

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

CLINICAL PATHWAY:
Diabetes Insipidus (DI) Post-operative Neurosurgical Management
PICU Post-operative Monitoring for DI

0ing surgery involving the sellar or parasellar regions of the brain
kidney injury or chronic kidney disease

Sodium >145 mEq/L OR an increase in 8 mEg/L in 1 hr
OR
Urine output > 4 ml/kg/hr for 2 consecutive hours OR >6 ml/kg/hr for 1 hr

Gurs. If necessary, second IV line can be placed
Notify PICU & Endo
via group Voalte text if:
. UOP >4 mi/kg/hr
e Nat+>145mEq/L

. iSTAT sodium q2hr for 12 hrs,
then space to q4h for next 36
hrs

70 mEq KCI/L at maintenance rate

el 3
o[ Encourage all PO intake from single volumetric container in order to maintain accurate

Notify Neurosurgery if: takerecord . e Chem?7, urine osm, serum
«  Change in neurological exam YES;S‘:’EP‘:J""""H% yatecaziableiopatientataltines osmtolabat 6 hrs and 12 hrs
S :

post-operatively

VConﬁnueIVFaf i ith careful monitoring of output

. Obtain STAT serum sodium, serum osm, urine osm
° IfUOP > 6 mi/kg/hr OR ISTAT Na > 150 mEq/L:
o  Consider starting vasopressin infusion while waiting for serum labs (see DI
Management for order specifics)
o  Ifpossible, allow patient to drink freely OR increase IVF rate to 1.5 maintenance

vein the
PICU for 48 hrs

*DI Diagnostic Criteria:
All of the following must be met:
. Serumsodium >145 mEq/L

OR anincrease in 8 mEg/L in

‘Continue monitoring for 72 hrs post-op: 1hr
e I&0monitoring g1hr until UOP <4 mi/kg/hr
. ISTAT Na g2hr until Na <145 mEqg/L H
* Continue eplacemen PO itake ORIVF @ 1.5 . Serum osmolality
maintenance rate
«  Ifstarted on vasopressin infusion whie awaiting labs >300m Osm/kg/H 20
and patient does NOT have DI, titrate drip down and
discontinue per Endocrine H H
ke, even f ranstrr e  Urineosmolality
to MS floors
<300 mOsm/kg/H20

. Urine output > 4 ml/kg/hr
for 2 consecutive hours or
>6 ml/kg/hr for 1 hr

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | DAVID HERGi, iz | ommt timin wimn iy,
ELLIOT MELENDEZ, MD

“Pchildre

ns

I . 7019 Connectiout Chren's Medical Center: Al fights reserved



PICU Post-Operative Monitoring for DI

If DI criteria is met after those
STAT labs are obtained, then

you will proceed to DI
management on page 2.

CLINICAL PATHWAY:
Diabetes Insipidus (DI) Post-operative Neurosurgical Management
PICU Post-operative Monitoring for DI

Pre-Operative
Risk Factors for
DI
Hx of nocturia,
enuresis

Indusion Criteria: Patients > 1 year old undergoing surgery involving the sellar or parasellar regions of the brain
Exclusion Criteria: Age < 1 year, acute kidney injury or chronic kidney disease

Record fluid management intra-operatively

Admit to PICU post-operatively and follow care below for 48 hrs

If DI criteria** present immediately post-operatively, proceed to page 2 (DI management)
Neurosurgery to stress dose hydrocortisone post-operatively; wean per endocrine until
cosyntropin stim test performed

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

REPLACE CLINICAL
JUDGMENT.

Access:
*  Maintain A-line for the lab draws x36 hours. If necessary, second IV line can be placed

« IfabletoPO: hrs
o Encourage all PO intake from single volumetric container in order to maintain accurate

o e YES
) 4

Proceed to page 2 (DI Management)

Intakﬂrd *  Chem7, urine osm, serum
osmtolabat 6 hrs and 12 hrs
post-operatively

utput

eria is met:

TSUTY T U IO T2 TS, TIeT may space to q2hr x 36 hrs
o Enterinto Epic hourly (in addition to paper record keeping)

Baseline Intake: . iISTAT sodium q2hr for 12 hrs,
. D5 % NS with 20 mEq KCI/L at maintenance rate then space to g4h for next 36

[
Intake/Output
DI criteria met**?

*DI Diagnostic Criteria:

Connue o o 72 repes o e  Urineosmolality
BTATS canr ot N <l et <300 mOsm/kg/H20

«  Continue replacement PO intake OR IVF @ 1.5
maintenance rate

and patient does NOT have D|, titrate drip down and

Continue to assess for DI criteria, even if transferres

toMs ors o >6 ml/kg/hr for 1 hr

All of the following must be met:

«  Ifstarted on vasopressin infusion while awaiting labs L] Urineo utp ut>4m I/kg/h r
e D o for 2 consecutive hours or

= e  Serumsodium >145 mEqg/L
OR anincrease in 8 mEq/L in
1hr
: S’e"‘;c}i@ . Serumosmolality
| >300 mOsm/kg/HZO

NEXT PAGE o

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | DAVID HERSH, MD | JONATHAN MARTIN, MD

ELLIOT MELENDEZ, MD

LAST UPDATED:; 12.10.24

©2019 Connecticut Children's Medical Center. All rights reserved
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PICU Post-Operative Monitoring for DI

If DI criteria is not met:

Continue closer monitoring until
patient is more stable
Increase input by increasing IVF

to 1.5 maintenance or replace
PO to meet UOP

Titrate vasopressin if it was
started

Continue to closely monitor for
DI as previously reviewed

CLINICAL PATHWAY: THIS PATHWAY

SERVES AS A GUIDE

Diabetes Insipidus (DI) Post-operative Neurosurgical Management AND DOES NOT
REPLACE CLINICAL

PICU Post-operative Monitoring for DI JUDGMENT.

Pre-Operative
Risk Factors for
DI

Indusion Criteria: Patients > 1 year old undergoing surgery involving the sellar or parasellar regions of the brain
Exclusion Criteria: Age < 1 year, acute kidney injury or chronic kidney disease

Hx of nocturia,
enuresis Record fluid management intra-operatively
|0 Admit to PICU post-operatively and follow care below for 48 hrs
resent If p i proceed to page 2 (DI management)
H H M dose hydrocortisone post-operatively; wean per endocrine until
Continue monitoring for 72 hrs post-op: e

1&0 monitoring g1hr until UOP <4 ml/kg/hr
iSTAT Na g2hr until Na <145 mEq/L

Continue replacement PO intake OR IVF @ 1.5
maintenance rate

If started on vasopressin infusion while awaiting labs
and patient does NOT have DI, titrate drip down and
discontinue per Endocrine

Continue to assess for DI criteria, even if transferred
to MS floors

‘4

Zodium q2hr for 12 hrs,
NG n space to g4h for next 36
hrs

gle volumetric container in order to maintain accurate
A *  Chem?7, urine osm, serum
£ble to patient at all times osm tolabat 6 hrs and 12 hrs
N post-operatively

fenance with careful monitoring of output

ghts
e Continue foley catheter x24-48 hrs until one of the following criteria is met:
o Patient can urinate into urinal/hat or
o Foley was in place for 48 hrs
o Strictrecording of urine output q1hr for 12 hrs, then may space to q2hr x 36 hrs
o Enterinto Epic hourly (in addition to paper record keeping)

*DI Diagnostic Criteria:
All of the following must be met:

= e  Serumsodium >145 mEqg/L
OR anincrease in 8 mEq/L in
1hr
T Toorsemii) e  Serumosmolality
" o] >300 mOsm/kg/H20

Continue monitoring for 72 hrs post-op:

° Urine osmolality
L STATv e s e <300 mOsm/kg/H20

«  Continue replacement PO intake OR IVF @ 1.5

maintenance rate H
«  Ifstarted on vasopressin infusion while awaiting labs L] Urineo utp ut>4m I/kg/h r
and patient does NOT have D|, titrate drip down and

discontinue per Endociine for 2 consecutive hours or

. Continue to assess for DI criteria, even if transferres

toMs ors o >6 ml/kg/hr for 1 hr

NEXT PAGE o

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | DAVID HERSH, MD | JONATHAN MARTIN, MD

ELLIOT MELENDEZ, MD .:.mtei::,:

LAST UPDATED:; 12.10.24

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



CLINICAL PATHWAY: ) e

P I C U P ost-o pe rative M o n ito ri n g fo r D I Diabetes Insipidus (DI) Post-operative Neurosurgical Management ANDDOESNOT

PICU Post-operative Monitoring for DI JUDGMENT.

Pre-Operative Indusion Criteria: Patients 1 year old sellar or parasellar regions of the brain
Risk Factors for Exclusion Griteria; . nic kidney disease
ok When to notify
Hx of nocturia —
enuresis o Record fluid manag .
res * hamitto icU post o provider
. If DI criteria** present im

Neurosurgery to stress dose h ff wean per endocrine until
cosyntropin stim test performed

‘When to notify
provider

Note that PICU/Endocrine 3

Notify PICU & Endocrine providers

providers should be notified ST ittt
o Na+>145mEq/L 1 hrs

immediately if UOP >4 ml/kg/hr T s || | Notify PICU & Endocrine providers [| || Sersmim s,

or sodium is >145 mEq/L. This »| Viagroup Voalte text f:

: . . :|e  UOP >4 ml/kg/hr
is to allow for immediate |e  Na+>185mEq/L
intervention and closer T8\ oty Neurosurgery if: - —

monitoring. e  Change in neurological exam

Continue post-op
| B> no monitoring abovein the
PICU for 48 hrs

Neurosurgery should be notified
if there is any change in
neurological examination.

Continue monitoring for 72 *DI Diagnostic Criteria:

« 180 moritoring q1hr until UOP) Allof the following must be met:

. iSTAT Na g2hr until Na <145 m| . Serumsodium >145 mEq/L

. Continue replacement PO intal ORan increase in 8 mEq/L in
maintenance rate 1hr

*  Ifstarted on vasopressin infusi ®  Serumosmolality

and patient does NOT have DI, >300 mOsm/kg/H20
discontinue per Endocrine Urine osmolality
<300 mOsm/kg/H20

o Continue to assess for DI criteria, even if transferr: VES
to Ms floors

Proceed to page 2 (DI Management) )

NEXT PAGE o

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | DAVID HERSH, MD | JONATHAN MARTIN, MD

ELLIOT MELENDEZ, MD .:.Eﬁi'lﬁ:'ei::':

Urine output >4 mi/kg/hr
for 2 consecutive hours or
>6 mi/kg/hr for 1 hr

D U, 0 Connectiut Chiren's Medical Certer Al fgts eserved



PICU Management of DI

If DI criteria is met, follow the
2nd page of the algorithm for
PICU management of DI

Diagnostic criteria are listed
here. Remember that all criteria
must be met.

CLINICAL PATHWAY: Ay

Diabetes Insipidus (DI) ANDDOESNOT_
PICU Management of DI Spement

Diabatas losiciius i cifall —rn

Diabetes Insipidus diagnosed if all of the following are met:
Serumsodium >145 mEg/L OR an increase in 8 mEg/Lin 1 hr

Serum osmolality >300 mOsm/kg/H20

Urine osmolality <300 mOsm/kg/H20

Urine output >4 ml/kg/hr for 2 consecutive hours or >6 ml/kg/hr for 1 hr

To ensure timely (<30 4 o
min) delivery ofthe Baseline intake: record q1hr e Scloban
medication « fable to drink PO religbly’s access and replacefree
o Discontinue/wean IVFs with goal of matching intake to autput | water deficit
o Encourage all PO intake from single volumetric container in *  Urine Osm ql2hr
order to maintain accurate intake record
o Ensure drinking water available to patient at all times
Titration of Vasopressin o Ifunable to PO:
«  Titration for UOP: o Change IVFs to DS %NS w/20 mEq KCI/L at maintenance rate
o Increase vasopressin by o Once tolerating PO, allow PO intake to thirst and discontinue/
0.5 mU/kg/hr every 30- ‘wean IVFs with goal of matching intake to output
60 min until UOP <3 ml/ o If unable to maintain PO (ie, input is <50% of output in the last 4
kg/hr (max vasopressin hours), use DS %NS to replace 1:1 (in mi) UOP minus PO intake,
dose of 5 mU/kg/hr) every 4 hours or sooner if reeded .e., younger children have
e IfUOP <1 ml/kg/hr x2 hrs: larger outputs)
6 Decrease vasopressin by
0.2 mU/kg/hr each hour, Output: measure qLhr
to o lower than 0.2 o Strict recording of urine output (UOP) q1hr
mU/kg/hr
. If UOP increases while **If Na >155 mEq/L:
decreasing vasopressin: o Place 2"line for access
o Increase infusion back o Caleulate free water deficit and replace with DSW over 12 hours ONE
up to the last rate TIME within 24 hours, to a goal serum Na of 150 mEq/L
o Rate of serum sodium decrease should be approximately <0.5
mEa/L/hr
*If UOP remains >4 mi/kg/hr after 4
hr on vasopressin: notify endocrine

ISigns of reliable PO drinking (i.e. intact thirst):

UOP 2-3 mi/kg/hr
¥6-12 hours?

e Hasaccurate thirst with Na > 145 and
significant thirst with Na > 150

o lsnot thirsty if Nais < 135

e Isawake and alert without significant

sedation
o Isallowed to PO ad lib (e.g. is not NPO for
procedure) Yes
INTAKE/QUTPUT MEDICATIONS LABS
. Intake: . If sodium >140 mEgq/L, start Desmopressin (DDAVP): e Serum sodium g4hr
o Continue above care o >ayrsold:
e Output: = Initial: 0.05 mg PO once to twice daily
o Assess for voiding and = Titrate to optimal daily dose range: 0.1- 0.8 mg/day in 2 divided doses
record volume q1hr o <Ayrsold:
beginning 2 hours *  DDAVP subQ
before, and continuing = SubQinitial dosage: 0.05 mcg BID
2 hours after, DDAVP = Dosing range of 0.1 1 mcg/day daily-BID
dosing o Ifsodium <135 mEq/L:
o HOLD DDAVP and call endocrine

Criteria for transfer to Med/Surg:

o Patient is stable with input = output and stable sodium levels on
scheduled DDAVP (subQ or PO) for 24 hours after the last titration in
the PICU

e See page 3 for Med/Surg care

RETURN TO
THE BEGINNING

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | DAVID HERSH, MD | JONATHAN MARTIN, MD
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PICU Management of DI

Part of the initial management
of Dl is vasopressin.

One role of vasopressin is to
stimulate arginine vasopressin
receptors (aka, antidiuretic
hormone, or ADH).

This results in decreased urine
output and increased
osmolality.

Vasopressin is titrated based
on UOP.

If UOP stays >4 ml/kg/hr
despite 4 hrs of vasopressin
therapy, endocrine should be
notified.

CLINICAL PATHWAY:

Diabetes Insipidus (DI)
PICU Management of DI

MEDICATION

Order STAT Vasopressin IV

infusion at 0.5 mU/kg/hr (max

vasopressin dose of 5 mU/kg/
hr)

o  Call pharmacy in order
to ensure timely (<30
min) delivery of the
medication

Titration of Vasopressin

Titration for UOP:

o Increase vasopressin by
0.5 mU/kg/hr every 30-
60 min until UOP <3 ml/
kg/hr (max vasopressin
dose of 5 mU/kg/hr)

If UOP <1 ml/kg/hr x2 hrs:

o  Decreasevasopressin by
0.2 mU/kg/hr each hour,
to no lower than 0.2
mU/kg/hr

If UOP increases while

decreasing vasopressin:

o Increase infusion back
up to the last rate

*If UOP remains >4 mi/kg/hr after 4
hr on vasopressin: notify endocrine

ELLIOT MELENDEZ, MD

LAST UPDATED: 12.10.24
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THIS PATHWAY
SERVES AS AGUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

Diabetes Insipidus diagnosed if all of the following are met:
Serum sodium >145 mEq/L OR an increase in 8 mEq/Lin 1 hr

Serum osmolality >300 mOsm/kg/H20

Urine osmolality <300 mOsm/kg/H20

Urine output > 4 mi/kg/hr for 2 consecutive hours or >6 mi/kg/hr for 1 hr

}

INTAKE/OUTPUT
GOAL: INTAKE = OUTPUT
METICULOUS TRACKING OF INTAKE AND OUTPUT IS ESSENTIAL

Access:
*  Maintain Aline and foley catheter as long as patient is on vasopressin

Baseline intake: record q1hr
*  Ifableto drink PO reliably":
o Discontinue/wean IVFs with goal of matching intake to output
o Encourage all PO intake from single volumetric container in
order to maintain accurate intake record
o Ensure drinking water available to patient at all times
©  Ifunable to PO:
©  Change IVFs to D5 %NS w/20 mEq KCI/L at maintenance rate
o Once tolerating PO, allow PO intake to thirst and discontinue/
wean IVFs with goal of matching intake to output
o If unable to maintain PO (ie, input is <50% of output in the last 4
hours), use DS %NS to replace 1:1 (in ml) UOP minus PO intake,
every 4 hours or sooner if needed i.e., younger children have
larger outputs)

Output: measure q1hr
©  Strict recording of urine output (UOP) q1hr

**If Na >155 mEq/L:
©  Place 2"line for access
*  Calculate free water deficit and replace with DSW over 12 hours ONE
TIME within 24 hours, to a goal serum Na of 150 mEq/L
o Rate of serum sodium decrease should be approximately <0.5
mEq/L/hr

e Serum sodium g2hr in the first

. Urine Osm q12hr

LABS

24 hrs after diagnosis; then

can space out to g4hr

o IfNa>155 mEq/L at any
time, must obtain 2'
access and replace free
water deficit**

E

UOP 2-3 mi/kg/hr
¥6-12 hours?

YES

or

NO Continue care above

MEDICATIONS
e Ifsodium 2140 mEq/L, start Desmopressin (DDAVP):
o >ayrsold:
*  Initial: 0.05 mg PO once to twice daily

= Titrate to optimal daily dose range: 0.1 - 0.8 mg/day in 2 divided doses

o <Ayrsold:
= DDAVP subQ
= subQinitial dosage: 0.05 mcg BID
= Dosing range of 0.1~ 1 mcg/day daily-BID
o Ifsodium <135 mEq/L:
o HOLD DDAVP and call endocrine

«  Serum sodium qdhr

Criteria for transfer to Med/Surg:
o Patient s stable with input = output and stable sodium levels on
scheduled DDAVP (subQ or PO) for 24 hours after the last titration in
the PICU
o See page 3 for Med/Surg care

RETURN TO
THE BEGINNING
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PICU Management of DI

» Again, meticulous tracking of
intake and output is essential.

The goal would be to ensure that
intake = output. Careful
monitoring is necessary,
especially while on vasopressin.

* While the patient is on
vasopressin, an A line and
Foley should be maintained.

If the patient’s sodium reaches
over 155 mEq/L:

« A 2" [ine should be placed
to allow additional fluids
Free water deficit should
be replaced with DSW
once to get to a goal of
serum Na 150 mEqg/L

CLINICAL PATHWAY:
Diabetes Insipidus (DI)

PICU Management of DI

THIS PATHWAY
SERVES AS AGUIDE
AND DOES NOT
REPLACE CLINICAL

JUDGMENT.

Diabetes Insipidus diagnosed if all of the following are met:
e Serum sodium >145 mEq/L OR an increase in 8 mEq/Lin 1 hr
. "

20

~

MEDICATION
. Order STAT Vasopressin IV
infusion at 0.5 mU/kg/hr (max
vasopressin dose of 5mU/kg/
hr)

o  Call pharmacy in order
to ensure timely (<30
min) delivery of the
medication

Titration of Vasopressin
. Titration for UOP:
o Increase vasopressin by
0.5 mU/kg/hr every 30-
60 min until UOP <3 ml/
kg/hr (max vasopressin
dose of 5 mU/kg/hr)
. If UOP <1 ml/kg/hr x2 hrs:
o  Decreasevasopressin by
0.2 mU/kg/hr each hour,
to no lower than 0.2
mU/kg/hr
. If UOP increases while
decreasing vasopressin:
o Increase infusion back
up to the last rate

*If UOP remains >4 mi/kg/hr after 4
hr on vasopressin: notify endocrine

INTAKE /OUTPUT
GOAL: INTAKE = OUTPUT
METICULOUS TRACKING OF INTAKE AND OUTPUT IS ESSENTIAL

Access:
. Maintain A-line and foley catheter as long as patient is on vasopressin

Baseline intake: record q1hr
e Ifableto drink PO reliably":
o  Discontinue/wean IVFs with goal of matching intake to output
o  Encourage all PO intake from single volumetric container in
order to maintain accurate intake record
o Ensure drinking water available to patient at all times
. Ifunable to PO:
o Change IVFs to D5 %NS w/20 mEq Kd/L at maintenance rate
o  Once tolerating PO, allow PO intake to thirst and discontinue/
wean IVFs with goal of matching intake to output
o Ifunableto maintain PO (ie, input is <50% of output in the last 4
hours), use D5 %NS to replace 1:1 (in ml) UOP minus PO intake,
every 4 hours or sooner if needed (i.e., younger children have
larger outputs)

Output: measure qlhr
. Strict recording of urine output (UOP) glhr

**If Na >155 mEq/L:
e Place2™ line for access
. Calculate free water deficit and replace with D5W over 12 hours ONE
TIME within 24 hours, to a goal serum Na of 150 mEg/L
o  Rate of serum sodium decrease should be approximately <0.5
mEqg/L/hr

LABS
Serumsodium g2hr in the first
24 hrs after diagnosis; then
can space out to g4hr
o  IfNa>155 mEq/L at any
time, must obtain 2"
access and replace free
water deficit**
Urine Osmql12hr

!

Criteria for transfer to Med/Surg:

o Patient is stable with input = output and stable sodium levels on
scheduled DDAVP (subQ or PO) for 24 hours after the last titration in
the PICU

e See page 3 for Med/Surg care

RETURN TO
THE BEGINNING
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It is vitally important to
understand how to evaluate for

intact thirst. Signs of reliable PO
drinking are now listed on the
pathway.

CLINICAL PATHWAY:

Diabetes Insipidus (DI)
PICU Management of DI

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

C

Diabetes Insipidus diagnosed if all of the following are met:
Serum sodium >145 mEq/L OR an increase in 8 mEq/Lin 1 hr

Serum osmolality >300 mOsm/kg/H20

Urine osmolality <300 mOsm/kg/H20

Urine output > 4 mi/kg/hr for 2 consecutive hours or >6 mi/kg/hr for 1 hr

}

MEDICATION
«  Order STAT Vasopressin IV
infusion at 0.5 mU/kg/hr (max
vasopressin dose of 5 mU/kg/
hr)

o Call pharmacy in order
to ensure timely (<30
min) delivery of the
medication
——

INTAKE/OUTPUT
GOAL: INTAKE = OUTPUT
METICULOUS TRACKING OF INTAKE AND OUTPUT IS ESSENTIAL

Access:
Maintain A-line and foley catheter as long as patient is on vasopressin

Baseline intake: record qLhr

o Ufable to drink PO reliably’;

Serum sodium q2hr in the first
24 hrs after diagnosis; then

If Na >155 mEq/L at any

access and replace free

'Signs of reliable PO drinking (i.e. intact thirst):

Has accurate thirst with Na > 145 and
significant thirst with Na> 150

Isnotthirsty if Nais< 135
Is awake and alert without significant

sedation

Is allowed to PO ad lib (e.g. is not NPO for

procedure)

Continue care above

Serum sodium qdhr

record volume q1hr
beginning 2 hours
before, and continuing
2 hours after, DDAVP
dosing

o <Ayrsold:
DDAVP subQ.
SubQ initial dosage: 0.05 mcg BID
Dosing range of 0.1~ 1 meg/day daily-BID
o Ifsodium <135 mEq/L:
o HOLD DDAVP and call endocrine

ELLIOT MELENDEZ, MD

LAST UPDATED: 12.10.24
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Criteria for transfer to Med/Surg:
Patient is stable with input = output and stable sodium levels on
scheduled DDAVP (subQ or PO) for 24 hours after the last titration in
the PICU
See page 3 for Med/Surg care
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Presentation Notes
New slide – please blow up “signs of reliable PO drinking box”


CLINICAL PATHWAY: Ay
a nagemen o Diabetes Insipidus (DI) ANEIBOE SO
REPLACE CLINICAL

PICU Management of DI JUDGMENT

Diabetes Insipidus diagnosed if all of the following are met:
«  Serum sodium >145 mEq/L OR an increase in 8 mEq/Lin 1 hr
e Serum osmolality >300 mOsm/kg/H20
«  Urine osmolality <300 mOsm/kg/H20
e Urine output > 4 ml/kg/hr for 2 consecutive hours or >6 ml/kg/hr for 1 hr
.
« Labs are directed at C|OS€|y :
MEDICATION INTAKE/OUTPUT
L] Ll ] «  Order STAT Vasopressin IV GOAL: INTAKE = OUTPUT Lags
m O n Ito rl n g S e ru m Sod I u m a n d infuscion 4 0 i1l § METICI I Q11 TRACKING NE INTAKE AND OIITDIIT IS ECSENTIAL
urine osn ||Ity

Serum sodium q2hr in the first
24 hrs after diagnosis; then

.
= can space out to g4hr
o IfNa>155 mEq/L at any
S — time, must obtain 2'
access and replace free

water deficit**

itput
B Urine Osm q12hr

e  Serumsodium g2hrin the first ..
24 hrs after diagnosis; then &
can space out to g4hr
o IfNa>155mEg/L atany ..

time, must obtain 2"
access and replacefree

water deficit**
o UrineOsmqgl12hr

Remember, if sodium becomes
>155 mEq/L at any time, obtain
a 2" line to replace the free
water deficit

LABS

Intake: *  Ifsodium 140 mEq/L, start Desmopressin (DDAVP): Serum sodium qdhr
o Continue above care o ayrsold:
Output: - Initial: 0.05 mg PO once to twice daily
o Assess for voiding and *  Titrate to optimal daily dose range: 0.1- 0.8 mg/day in 2 divided doses

record volume q1hr o <Ayrsold:

beginning 2 hours . DDAVP subQ

before, and continuing = SubQinitial dosage: 0.05 mcg BID

2 hours after, DDAVP = Dosing range of 0.1 1 mcg/day daily-BID

dosing o Ifsodium <135 mEq/L:

o HOLD DDAVP and call endocrine

Criteria for transfer to Med/Surg:
Patient is stable with input = output and stable sodium levels on
scheduled DDAVP (subQ or PO) for 24 hours after the last titration in
the PICU
See page 3 for Med/Surg care
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THE BEGINNING
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CLINICAL PATHWAY: THIS PATHWAY

. .. SERVES AS A GUIDE
Diabetes Insipidus (DI) AND DOES NOT
PICU Management of DI e

PICU Management of DI

Diabetes Insipidus diagnosed if all of the following are met:
«  Serum sodium >145 mEq/L OR an increase in 8 mEq/Lin 1 hr
e Serum osmolality >300 mOsm/kg/H20
«  Urine osmolality <300 mOsm/kg/H20
«  Urine output > 4 mi/kg/hr for 2 consecutive hours or >6 ml/kg/hr for 1 hr
MEDICATION INTAKE/OUTPUT
©  Order STAT Vasopressin IV GOAL: INTAKE = OUTPUT LaBs
infusion at 0.5 mU/kg/hr (max METICULOUS TRACKING OF INTAKE AND OUTPUT IS ESSENTIAL ) A
vasopressin dose of & mufkg/ * Serum sodium q2nrin the first
) Access: 24 hrs after diagnosis; then
o o Call pharmacy in order e Maintain A-line and foley catheter as long as patient is on vasopressin can space out to g4hr
to ensure timely (<30 o IfNa>155 mEq/L atany
a S n O S a I I Ze O = min) delivery of the Baseline intake: record q1hr time, must obtain 2
medication «  Ifable to drink PO reliably"; access and replace free
o Discontinue/wean IVFs with goal of matching intake to output | water deficit
o Encourage all PO intake from single volumetric container in *  Urine Osm ql2hr
l ' l r O r = O u rS e n e order to maintain accurate intake record
] o Ensure drinking water available to patient at all times
Titration of Vasopressin o Ifunable to PO:
" " L] [ . n for UOP: o Change IVFs to D5 %NS w/20 mEq KCI/L at maintenance rate
care outlined in previous slides et G
0.5 mU/kg/hr every 30- wean IVFs with goal of matching intake to output
60 min until UOP <3 ml/ o If unable to maintain PO (ie, input is <50% of output in the last 4

should continue.

kg/hr (max vasopressin
dose of 5 mU/kg/hr)
o IFUOP <1 mi/kg/hr x2 hrs:
o Decreasevasop

UOP 2-3 ml/kg/hr wauis\ O

up to the last rate

*If UOP remains >4 mi/kg/br after 4
hr on vasopressin: notify endocrine

x6-12 hours? —
. s IfUOPincreases while **If Na >155 mEq/L:
decreasing vasopressin: o Place 2"line for a
) Increase infusion back . Calculate free water de!

hours), use DS

Continue care above

TIME within 24 hours, to a goal serum Na of 150 mEq/L
o Rate of serum sodium decrease should be approximately <0.5
mEq/L/hr

ISigns of reliable PO drinking. tact thirst):

e Hasaccurate thirst with Na > 145 and
significant thirst with Na > 150

o lsnot thirsty if Nais < 135

e Isawake and alert without significant

UOP 2-3 mi/kg/hr

x6-12 hours? ue care above

sedation
e Isallowed to PO ad lib (e.g. is not NPO for
procedure) Yes
INTAKE/OUTPUT MEDICATIONS LABS
. Intake: . If sodium >140 mEgq/L, start Desmopressin (DDAVP): e Serum sodium g4hr
o Continue above care o >ayrsold:
. *  Initial: 0.05 mg PO once to twice daily

record volume q1hr
beginning 2 hours
before, and continuing
2 hours after, DDAVP
dosing

= Titrate to optimal daily dose range: 0.1~ 0.8 mg/day in 2 divided doses
o <Ayrsold:
= DDAVP subQ
= subQinitial dosage: 0.05 mcg BID
= Dosing range of 0.1~ 1 mcg/day daily-BID
o Ifsodium <135 mEq/L:
o HOLD DDAVP and call endocrine

Criteria for transfer to Med/Surg:

o Patient is stable with input = output and stable sodium levels on
scheduled DDAVP (subQ or PO) for 24 hours after the last titration in
the PICU

e See page 3 for Med/Surg care

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | DAVID HERSH, MD | JONATHAN MARTIN, MD
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ol BT
a nagemen O Diabetes Insipidus (DI) R S o
PICU Management of DI R T

Diabetes Insipidus diagnosed if all of the following are met:
Serum sodium >145 mEq/L OR an increase in 8 mEq/Lin 1 hr
Serum osmolality 300 mOsm/kg/H20
Urine osmolality <300 mOsm/kg/H20

Urine output > 4 ml/kg/hr for 2 consecutive hours or >6 ml/kg/hr for 1 hr

UOP 2'3 m I/kg/hr\ INTAKE[lBUTPUT

x6-12 hours? e

(CKING OF INTAKE AND OUTPUT IS ESSENTIAL

. Serum sodium q2hr in the first
24 hrs after diagnosis; then

= Maintain A-line and foley catheter as long as patient is on vasopressin can space out to q4hr
o IfNa>155mEq/Latany
Baseline intake: record qlhr time, must obtain 2'
If able to drink PO reliably”: access and re.p'lace free
o Discontinue/wean IVFs with goal of matching intake to output  water deficit
o Encourage all PO intake from single volumetric container in ¢ Urine Osm q12hr

order to maintain accurate intake record
o Ensure drinking water available to patient at all times

Titr: If unable to PO:
Titration fu o Change IVFs to DS %NS w/20 mEq KCI/L at maintenance rate
o |an ES'essin by o Once tolerating PO, allow PO intake to thirst and discontinue/
05n . very30- wean IVFs with goal of matching intake to output
60 min unfil UOP <3 ml/ o If unable to maintain PO (ie, input is <50% of output in the last 4
kg/hr (max vasopressin hours), use D5 %NS to replace 1:1 (in ml) UOP minus PO intake,
dose of 5 fnU/kg/hr) every 4 hours or sooner f needed (i.e., younger children have
o IfUOP <1 ml/igd/br x2 hrs: larger outputs)
o Decreasfsopressin by

MEDICATIONS
° If sodium >140 mEq/L, start Desmopressin (DDAVP):
o 24yrsold:
If UOP has reached 2-3 mIIkgIhr ] Initial: 0.05 mg PO onceto twice daily
for 6-12 hours: ] Titrate to optimal daily dose range: 0.1 — 0.8 mg/day |uweew )
in 2 divided doses
o <4yrsold:
. DDAVP subQ

DDAVP may be started

depending on sodium levels. ] SubQ initial dosage: 0.05 mcg BID j e
. Dosing range of 0.1 — 1 mcg/day daily-BID §

. If sodium <135 mEq/L:
o HOLD DDAVP and call endocrine

SeE I STOT TSI T
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CLINICAL PATHWAY: THIS PATHWAY

SERVES AS A GUIDE

PICU Management of DI Diabotes Inspidus (0) Ressas

PICU Management of DI JUDGMENT

Diabetes Insipidus diagnosed if all of the following are met:
©  Serum sodium >145 mEq/L OR an increase in 8 mEq/Lin 1 hr
rum osmolality >300 mOsm/kg/H20
olality <300 mOsm/kg/H20
|/kg/hr for 2 consecutive hours or >6 mi/kg/hr for 1 hr

UOP 2-3 ml/kg/hr —~—_
x6-12 hours?

[TAKE = OUTPUT LaBs

ING OF INTAKE AND OUTPUT IS ESSENTIAL : : "
*  Serum sodium g2hr in the first

24 hrs after diagnosis; then
can space out to g4hr
o IfNa>155 mEq/L at any
time, must obtain 2'
access and replace free
water deficit**
©  Urine Osm q12hr

Maintain A-line and foley catheter as long as patient is on vasopressin

to ensure

min) delivery of th Baseline intake: record q1hr

medication «  Ifable to drink PO reliably":

o Discontinue/wean IVFs with goal of matching intake to output

o Encourage all PO intake from single volumetric container in
order to maintain accurate intake record

o Ensure drinking water available to patient at all times

Titration of Vasopras<in ©  Ifunable to PO:
« Titration for UOP: o Change IVFs to D5 %NS w/20 mEq KCI/L at maintenance rate
o Increase vaso| ES o Once tolerating PO, allow PO intake to thirst and discontinue/
0.5 mU/kg/hr . ‘wean IVFs with goal of matching intake to output
60 min until UOP <3 mi/. o If unable to maintain PO (ie, input is <50% of output in the last 4
kg/hr (max vasopresin hours), use DS %NS to replace 1:1 (in ml) UOP minus PO intake,
dose of 5 mU/kg/hs every 4 hours or sooner if needed i.e., younger children have
e IfUOP <1 ml/kg/hr x2 hr larger outputs)
o Decrease vasopi
0.2 mU/kg/hr Output: measure q1hr
tono lower th «  Strict recording of urine output (UOP) glhr

If UOP has reached 2-3 mi/kg/hr LABS
for 6-12 hours: e  Serumsodium g4hr T

3 mi/kg/hr

thours?

* Serum sodium monitoring can
be spaced to every 4 hours if not

(s
already done = o
art Desmopressin (DDAVP): o Serum sodium gdhr
o Continue above care o 4yrsold:
o Output: = Initial: 0.05 mg PO once to twice daily
o Assess for voiding and = Titrate to optimal daily dose range: 0.1~ 0.8 mg/day in 2 divided doses
record volume q1hr o <Ayrsold:
beginning 2 hours = DDAVP subQ
before, and continuing = SubQinitial dosage: 0.05 mcg BID
2 hours after, DDAVP = Dosing range of 0.1 1 mcg/day daily-BID
dosing o If sodium <135 mEq/L:
o HOLD DDAVP and call endocrine

Criteria for transfer to Med/Surg:

o Patient is stable with input = output and stable sodium levels on
scheduled DDAVP (subQ or PO) for 24 hours after the last titration in
the PICU

e See page 3 for Med/Surg care
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THE BEGINNING
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ELLIOT MELENDEZ, MD ...gml:‘usf

LAST UPDATED: 12.10.24

I 7019 Gormectiot Chirents Media Center A Tohtsreserved




CLINICAL PATHWAY: THIS PATHWAY
PICU Management of DI Siabstes nepious (o)

PICU Management of DI R T

Diabetes Insipidus diagnosed if all of the following are met:
©  Serum sodium >145 mEq/L OR an increase in 8 mEq/Lin 1 hr
rum osmolality >300 mOsm/kg/H20
olality <300 mOsm/kg/H20
|/kg/hr for 2 consecutive hours or >6 mi/kg/hr for 1 hr

UOP 2-3 ml/kg/hr —~_
x6-12 hours?

ITAKE = OUTPUT LaBs

ING OF INTAKE AND OUTPUT IS ESSENTIAL : : "
*  Serum sodium g2hr in the first

24 hrs after diagnosis; then
can space out to g4hr
o IfNa>155mEq/Latany
Baseline intake: record qlhr time, must obtain 2
medication «  Ifable to drink PO reliably": access and 'ef"a':e free
o Discontinue/wean IVFs with goal of matching intake to output  water deficit
o Encourage all PO intake from single volumetric container in *  Urine Osm ql2hr

order to maintain accurate intake record
o Ensure drinking water available to patient at all times

Maintain A-line and foley catheter as long as patient is on vasopressin

Titration of Vasopras<in ©  Ifunable to PO:
« Titration for UOP: o Change IVFs to D5 %NS w/20 mEq KCI/L at maintenance rate
o Increase vaso| ES o Once tolerating PO, allow PO intake to thirst and discontinue/
0.5 mU/kg/hr . ‘wean IVFs with goal of matching intake to output
60 min until UOP <3 mi/. o If unable to maintain PO (ie, input is <50% of output in the last 4
kg/hr (max vasopresin hours), use DS %NS to replace 1:1 (in ml) UOP minus PO intake,
dose of 5 mU/kg/hs every 4 hours or sooner if needed i.e., younger children have
e IfUOP <1 ml/kg/hr x2 hr larger outputs)
o Decrease vasopi
0.2 mU/kg/hrﬁ Output: measure q1hr
tono lower th «  Strict recording of urine output (UOP) glhr

If UOP haS I'eaChed 2'3 m|/kg/hl' |NTAKE/OUTPUT e

for 6-12 hours: e Intake: |
o Continue above care
. . ] Output:
Close monitoring of Intake and o Assess for voiding and . .
Output should continue record volume glhr

Output assessment is important beginning 2 hours
before, and continuing

around DDAVP dosing 2 hours after, DDAVP o e

ce to twice daily
d OSI ng y dose range: 0.1 - 0.8 mg/day in 2 divided doses

105 meg BID
1 meg/day daily-BID

crine

!

Criteria for transfer to Med/Surg:

o Patient is stable with input = output and stable sodium levels on
scheduled DDAVP (subQ or PO) for 24 hours after the last titration in
the PICU

e See page 3 for Med/Surg care

RETURN TO
THE BEGINNING

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | DAVID HERSH, MD | JONATHAN MARTIN, MD

. 0
ELLIOT MELENDEZ, MD ...gml:‘usf

LAST UPDATED: 12.10.24

I 7019 Gormectiot Chirents Media Center A Tohtsreserved



CLINICAL PATHWAY: Ay
a nagemen o Diabetes Insipidus (DI) ANEIBOE SO
REPLACE CLINICAL

PICU Management of DI JUDGMENT

Diabetes Insipidus diagnosed if all of the following are met:

«  Serum sodium >145 mEq/L OR an increase in 8 mEq/Lin 1 hr
o Serum osmolality >300 mOsm/kg/H20
©  Urine osmolality <300 mOsm/kg/H20
«  Urine output > 4 mi/kg/hr for 2 consecutive hours or >6 mi/kg/hr for 1 hr
MEDICATION INTAKE/OUTPUT
©  Order STAT Vasopressin IV GOAL: INTAKE = OUTPUT LaBs
infusion at 0.5 mU/kg/hr (max METICULOUS TRACKING OF INTAKE AND OUTPUT IS ESSENTIAL ) o
vasopressin dose of 5 mU/kg/ . Serum SOﬂIUWf qZhr.m the first
hr) Access: 24 hrs after diagnosis; then
o Call pharmacy in order «  Maintain A-line and foley catheter as long as patient is on vasopressin can space out to g4hr
to ensure timely (<30 o IfNa>155 mEa/Latany
min) delivery of the Baseline intake: record q1hr time, must obtain 2’
medication o Ifable to drink PO reliably’: access and replace free
I i o Discontinue/wean IVFs with goal of matching intake to output . water deficit
o After DDAVP is titrated and the e e e G

patient remains on scheduled Criteria for transfer to Med/Surg:
doses for 24 hours, transfer to

° Patient is stable with input = output and stable sodium levels on

. } scheduled DDAVP (subQ or PO) for 24 hours after thelast titration in
med/surg can be considered if the PICU

intake = output and sodium e  See page 3 for Med/Surg care
levels are stable.

*If UOP remains >4 ml/kg/hr after 4
hr on vasopressin: notify endocrine

ISigns of reliable PO drinking (i.e. intact thirst):

©  Hasaccurate thirst with Na > 145 and UOP 2-3 mi/kg/hr NO
significant thirst with Na > 150 X6-12 hours?
Is not thirsty if Na is < 135
Is awake and alert without significant
sedation
e Isallowed to PO ad lib (e.g. is not NPO for
procedure) Yes
INTAKE/QUTPUT MEDICATIONS LABS
. Intake: . If sodium >140 mEgq/L, start Desmopressin (DDAVP): e Serum sodium g4hr
o Continue above care o >ayrsold:
e Output: = Initial: 0.05 mg PO once to twice daily
o Assess for voiding and = Titrate to optimal daily dose range: 0.1~ 0.8 mg/day in 2 divided doses
record volume q1hr o <dyrsold:
beginning 2 hours *  DDAVP subQ
before, and continuing = SubQinitial dosage: 0.05 mcg BID
2 hours after, DDAVP = Dosing range of 0.1 1 mcg/day daily-BID
dosing o Ifsodium <135 mEq/L:
o HOLD DDAVP and call endocrine

Criteria for transfer to Med/Surg:

o Patient is stable with input = output and stable sodium levels on
scheduled DDAVP (subQ or PO) for 24 hours after the last titration in
the PICU

e See page 3 for Med/Surg care

RETURN TO
THE BEGINNING

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | DAVID HERSH, MD | JONATHAN MARTIN, MD

. 0
ELLIOT MELENDEZ, MD ...gml:‘usf
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Med/Surg Management of DI

Once criteria to transfer out of the
PICU to the med/surg floors is met,
follow page 3 of the pathway:
Med/Surg Management of DI

Endocrinology will direct the care for
DIl management.

CLINICAL PATHWAY:
Diabetes Insipidus (DI)
Med/Surg Management of DI

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

REPLACE CLINICAL
JUDGMENT.

Med/Surg Management for Diabetes Insipidus: *Treatment goals:
Patient is transferred from PICU when stable e Input=output
(input = output and stable sodium levels on scheduled SubQ or PO DDAVP for 24 hours after the last titration) o Nat135-150 mEq/L

Endocrine to direct care for DI management below

Med/Surg Management for Diabetes Insipidus:
Patient is transferred from PICU when stable

Endocrine to direct care for DI management below

(input = output and stable sodium levels on scheduled SubQ or PO DDAVP for 24 hours after the last titration)

hirst not intact

= Initial: 0.05 mg twice daily
PO

= Titrate to optimal daily
dose range: 0.1~ 0.8 mg/
day in 2 divided doses

o <4yrsold:

= DDAVPsubQ

= SubQinitial: 0.05 mcg BID

= Optimal daily dose range:
0.1-1 meg/day daily-BID

“signs of reliable PO drinking
(L. intact thirst):

Has accurate thirst with

Na > 145 and significant

thirst with Na > 150

o Isnotthirsty if Nais < 135

o Isawake and alert without
significant sedation

o Isallowed to PO ad lib

(e.g. is not NPO for

procedure)

Goal: match intake to output

OR unsure if thirst Thirst Intact
is intact
INTAKE/OUTPUT INTAKE/QUTPUT
MEDICATIONS METICULOUS TRACKING OF INTAKE AND OUTPUT IS ESSENTIAL METICULOUS TRACKING OF INTAKE AND
«  Continue DDAVP dose established in OUTPUT IS ESSENTIAL
PICU prior to transfer to Med/Surg Intake:
e If treatment goals* are not met, e Fluid intake goals = fluid maintenance goals for weight/BSA
additional DDAVP titration to the Intake:
optimal range may be required: If able to drink PO reliably’: «  Fluid intake goals = fluid maintenance
o 24yrsold: o Setfluid goal per shift (or 1* and 2" half of the day between DDAVP goals for weight/BSA
doses) *  Adlib PO intake to meet fluid intake goals

«  Encourage all PO intake from a single
ic container in order to maintain

o Encourage all PO intake from single i in

order to maintain accurate intake record
o Ensure drinking water available to patient at all times

atall times
If poor, or unreliable, PO intake: IVF replacement
D5 %NS with 20 mEq KCI/L at maintenance rate D
Once tolerating PO, allow PO intake to thirst and discontinue/wean e Intake = Output

IVF to match goal intake = output
If unable to keep up with PO: use DS %NS 1:1 replacement
Consider NG/PEG for long term management

Output:
Intake = Output (1-2 mi/kg/hr)
LABS
LABS «  iSTAT or serum Na q12hr for 24 hours,
o iSTAT or serum sodium q12hr then daily
o Draw before DDAVP doses if twice daily (or before AM DDAVP o Draw before DDAVP doses if twice

dose if on once a day dosing)

*  Urine osm q12hr

accurate intake record
©  Ensure drinking water available to patient

. If output >2 mi/kg/hr in the last 4 hours,
call endocrine

daily (or before AM DDAVP dose if on
once a day dosing)

Are both of the following treatment goals* met?
*  Input=Output
¢ Na+135-150 mEg

v

«  Follow recommendations above to meet treatment goals* for 24 hours:
o DDAVPtitration', and
o Adjust fluid goals based on thirst®

o IfNa+ <135 mEq/L:
o Hold DDAVP and assess input and output
o IfNa+>150 mEg/L:
o Titrate DDAVP and/or increase fluid volume
e If Na+ >155 mEq/L AND UOP >4 mi/kg/hr:
o Consider transfer back to PICU for ICU level of care

If input does not equal output:

If Na+ goals not met:

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | DAVID HERSH, MD | JONATHAN MARTIN, MD

ELLIOT MELENDEZ, MD

LAST UPDATED: 12.10.24
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RETURN TO
THE BEGINNING

Consider discharge home.

Discharge criteria:

e Stable treatment goals* for at least 24 hours
on established DDAVP doses

. Family education/expectations and outpatient

follow up plan completed and in place

Discharge Instructions:
Discharge instructions and education by
endocrine

Connecti
P hildrens



Med/Surg Management of DI

CLINICAL PATHWAY:

Diabetes Insipidus (DI)
Med/Surg Management of DI

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

(input = output and stable sodium levels on scheduled SubQ or PO DDAVP for 24 hours after the last titration) .

Med/Surg Management for Diabetes Insipidus:
Patient is transferred from PICU when stable

Endocrine to direct care for DI management below

e Input=output
Na+ 135-150 mEq/L

Meticulous I&O tracking is essential.
On the med/surg floors, this is done .
every 4 hours in conjunction with

vitals. If more frequent monitoring is
required, then consider transferring

Vitals g4hr

Monitoring:

Meticulous tracking of intake and output q4hr is essential

Labs gq12hr and are dependent upon thirst (see below)

If more frequent monitoring of vital signs and I&0Os are required, consider transfer back to PICU.

back to the PICU for closer
monitoring.

Labs are dependent upon thirst
mechanism.

2 2 v
INTAKE/OUTPUT INTAKE/OUTPUT
MEDICATIONS METICULOUS TRACKING OF INTAKE AND OUTPUT IS ESSENTIAL METICULOUS TRACKING OF INTAKE AND
OUTPUT IS ESSENTIAL

e Continue DDAVP dose established in
PICU prior to transfer to Med/Surg
. If treatment goals* are not met,
additional DDAVP titration to the
optimal range may be required:
o 24yrsold:
= Initial: 0.05 mg twice daily
PO
- Titrate to optimal daily
dose range: 0.1— 0.8 mg/
day in 2 divided doses
o <4yrsold:
. DDAVP subQ
®  SubQinitial: 0.05 mcg BID
= Optimal daily dose range:
0.1 -1 meg/day daily-BID

“signs of reliable PO drinking
(L. intact thirst):

Has accurate thirst with

Na > 145 and significant
thirst with Na > 150

o Isnotthirsty if Nais < 135

o Isawake and alert without
significant sedation

o Isallowed to PO ad lib

(e.g. is not NPO for

procedure)

Intake:
e Fluid intake goals = fluid maintenance goals for weight/BSA

If able to drink PO reliably’:

o setfluid goal per shift (or 1 and 2" half of the day between DDAVP
doses)

*  Goal: match intake to output
o Encourage all PO intake from single i in

Intake:

©  Fluid intake goals = fluid maintenance
goals for weight/BSA

«  Adlib PO intake to meet fluid intake goals
«  Encourage all PO intake from a single

ic container in order to maintain

order to maintain accurate intake record
o Ensure drinking water available to patient at all times

If poor, or unreliable, PO intake: IVF replacement

© D5 %NS with 20 mEq KCI/L at maintenance rate

*  Once tolerating PO, allow PO intake to thirst and discontinue/wean
IVF to match goal intake = output

e« Ifunable to keep up with PO: use DS %NS 1:1 replacement

*  Consider NG/PEG for long term management

Output:
e Intake = Output (1-2 ml/kg/hr)

LABS
o iSTAT or serum sodium q12hr
o Draw before DDAVP doses if twice daily (or before AM DDAVP
dose if on once a day dosing)
. Urine osm q12hr

accurate intake record
©  Ensure drinking water available to patient
atall times

Output:

* Intake = Output

o Ifoutput >2 mi/kg/hr in the last 4 hours,
call endocrine

LABS
«  iSTAT or serum Na q12hr for 24 hours,
then daily
o Draw before DDAVP doses if twice
daily (or before AM DDAVP dose if on
once a day dosing)

*  Input=Output

Are both of the following treatment goals* met?

¢ Na+135-150 mEg

v

«  Follow recommendations above to meet treatment goals* for 24 hours:
o DDAVPtitration', and
o Adjust fluid goals based on thirst®

o IfNa+ <135 mEq/L:
o Hold DDAVP and assess input and output
o IfNa+>150 mEg/L:
o Titrate DDAVP and/or increase fluid volume
e If Na+ >155 mEq/L AND UOP >4 mi/kg/hr:
o Consider transfer back to PICU for ICU level of care

If input does not equal output:

If Na+ goals not met:

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | DAVID HERSH, MD | JONATHAN MARTIN, MD

ELLIOT MELENDEZ, MD

LAST UPDATED: 12.10.24
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RETURN TO
THE BEGINNING

Consider discharge home.

Discharge criteria:
Stable treatment goals* for at least 24 hours
on established DDAVP doses

Family education/expectations and outpatient
follow up plan completed and in place

Discharge Instructions:
Discharge instructions and education by
endocrine

®_ Connecticut
<"

Childrens



CLINICAL PATHWAY: SERVES AS A GUIDE
e u rg a nagemen O Diabetes Insipidus (DI) ADIDEZI R
Med/Surg Management of DI Sooement

nagement for Diabetes Insipidus:

i 2 *Treatment goals:
Thirst z
ransferred from PICU when stable ©  Input=output
(input™> /els on scheduled SubQ or PO DDAVP for 24 hours aftdr the last titration) o Na+135-150 mEq/L
Endocrine to direct care for DI management below

v
Monitoring:
Meticulous tracking of intake and output qdhr is essential
e Vitals gdhr
Labs q12hr and are dependent upon thirst’ (see below)

Thirst not intact
OR unsure if thirst
is intact

If more frequent monitoring of vital signs and I&0s are requir

/ﬁlm

Thirst Intact

Recommendations for I&Os and
labs depend on if thirst mechanisms

are | nta Ct INTAKE /OUTPUT INTAKE /OUTPUT
METICULOUS TRACKING OF INTAKE AND OUTPUT IS ESSENTIAL | METICULOUS TRACKING OF INTAKE AND
e OUTPUT IS ESSENTIAL e anp
ira- Intake:
BOth req uire: e  Fluid intake goals = fluid maintenance goals for weight/BSA [
drin nance
. . wid Intake:
* M eticu IO us traCkI ng Of I&OS If able to drink PO reliably’: [  Fluid intake goals =fluid maintenance Lree ™"
« g . e Setfluid goal per shift (or 1° and 2" half of the day between DDAVP | . goals for weight/BSA i
y FIUId Intake goals to equal ﬂUId doses) “le  Adlib POintake to meet fluid intake goals |**""
. e  Goal: match intake to output [“']e  Encourage all PO intake from a single
mal ntenanCe gOalS fOr o  Encourage all PO intake from single volumetric container in TOE volumetric container in order to maintain = }4nous,
. order to maintain accurate intake record tm accurate intake record
We|g ht/BSA o  Ensure drinking water available to patient at all times e Ensure drinking water available to patient
at all times
I nta ke =0 Utp Ut If poor, or unreliable, PO intake: IVF replacement e hmwi;e
. D5 %NS with 20 mEq KCI/L at maintenance rate 24 Output: e o
. Once tolerating PO, allow PO intake to thirst and discontinue/wean |—{e Intake = Output
IVF to match goal intake = output . If output >2 ml/kg/hrin the last 4 hours,
. If unable to keep up with PO: use D5 %NS 1:1 replacement call endocrine
. Consider NG/PEG for long term management
Output: "::é
. Intake = Output (1-2 ml/kg/hr) osef 24 hours
i LABS outpatient
LABS ={e  STAT or serum Na q12hr for 24 hours, i
e  iSTATorserum sodium q12hr o then daily nby
o  Draw before DDAVP doses if twice daily (or before AM DDAVP [ o  Draw before DDAVP doses if twice
dose if on once a day dosing) daily (or before AM DDAVP dose if on
. Urine osm q12hr q once a day dosing)
CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | DAVID HERSH, MD | JONATHAN MARTIN, MD ®_ Connecticut
: “s®Childrens

LAST UPDATED: 12.10.24
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THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

CLINICAL PATHWAY:

Diabetes Insipidus (DI)
Med/Surg Management of DI

Med/Surg Management for Diabet . .
Patient i transferred from Pl Thirst not intact ‘
(input = output and stable sodium levels on scheduled St . .
OR unsure if thirst
Endocrine to direct care for
v

REPLACE CLINICAL
JUDGMENT.

*Treatment goals:
Input = output
Na+ 135-150 mEq/L

Med/Surg Management of DI

is intact

Monitoring:

If thirst is not intact (or if there is

-
Ll
u I e Vitals g4hr
L] e Labsq12hrand are dependent upon thirst’ (see below)
If more frequent monitoring of vital signs and I&0s are required, consider transfer back to PICU.

I n t a k e: Medicator INTAKE /OUTPUT
. . METICULOUS TRACKING OF INTAKE AND OUTPUT IS ESSENTIAL
 Should have fluid goals set and —_

1Signs of reliable PO drinking . Fluid intake goals =fluid maintenance goals for weight/BSA

(i.e. intact thirst):

encourage all intake from one
container for accurate ™28 1£ able to drink PO reliably’:

Foesmens sou* Set fluid goal per shift (or 1* and 2" half of the day between DDAVP

o Iftreatment goals* { @

measurements if patient is able to *  Hasaccurate thirst with wimenad  doses)
Na > 145 and significant - matofe  Goal: match intake to output
PO thirstwith Na > 150 TN o  Encourage all PO intake from single volumetric container in
Is notthirsty if Nais< 135 o s order to maintain accurate intake record
* subQinit o  Ensure drinking water available to patient at all times

Optimal
0.1-1mj

If PO intake is poor: :
« Start maintenance IVF significant sedation

Is awake and alert without

If poor, or unreliable, PO intake: IVF replacement

° D5 %NS with 20 mEq KCI/L at maintenance rate

Once tolerating PO, allow PO intake to thirst and discontinue/wean
IVF to match goal intake = output

If unable to keep up with PO: use D5 %NS 1:1 replacement
Consider NG/PEG for long term management

- . . Is allowed to PO ad lib
May need to replace 1:1 (e 2. is not NPO for .

» Consider using a NG/PEG for procedure)
long term management

Output:
. Intake = Output (1-2 ml/kg/hr)

LABS

. iSTAT or serum sodium q12hr
o  Draw before DDAVP doses if twice daily (or before AM DDAVP

dose ifon once a day dosing)
o Urine osm g12hr

RETURN TO
THE BEGINNING

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | DAVID HERSH, MD | JONATHAN MARTIN, MD [ ] Cormecl'icul'
of 7
€=®Childrens

ELLIOT MELENDEZ, MD

LAST UPDATED: 12.10.24
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THIS PATHWAY

SERVES AS A GUIDE
AND DOES NOT
REPLACE CLINICAL

CLINICAL PATHWAY:
Diabetes Insipidus (DI)

JUDGMENT.

*Treatment goals:
Input = output
Na+ 135-150 mEq/L

Med/Surg Management of DI

Mo s> Thirst not intact \
(input = output and stable sodium levels on scheduled St . .
P OR unsure if thirst
Endocrine to direct care for L
v is intact

Monitoring:
o Meticulous tracking of intake and output qdhr is essential

e Vitals gdhr
o Labsq12hrand are dependent upon thirst® (see below)

Med/Surg Management of DI

If more frequent monitoring of vital signs and 1&0s are required, consider transfer back to PICU.

If thirst is not intact (or if there is INTAKE JOUTPUT
METICULOUS TRACKING OF INTAKE AND OUTPUT IS ESSENTIAL

uncertainty):
!Signs of reliable PO drinking

Labs: (i.e. intact thirst):

Intake:

. Fluid intake goals =fluid maintenance goals for weight/BSA

« conmcomrad If able to drink PO reliably’:
Farenment a4 Set fluid goal per shift (or 1% and 2" half of the day between DDAVP

If treatment goals* 4 @

+ Sodium should be measured every e
° Has accurate thirst with dnions DO doses)
12 hours and drawn before DDAVP Na > 145 and significant " Miele Goal: match intake to output
thirst with Na > 150 T o Encourage all PO intake from single volumetric container in
doses. . Isnotthirsty if Nais< 135 . MZDEV: order tc;r’.nakiptain accurat(?I ir;ake record .
Urine osm should also be . Is awake and alert without :Dr;uml:: o  Ensure drinking water available to patient at all times
significant sedation If poor, or unreliable, PO intake: IVF replacement

° D5 %NS with 20 mEq KCI/L at maintenance rate

momtored ° Is allowed to PO ad lib
(e.g.isnot NPO for ‘Sinsof i) @ Once tolerating PO, allow PO intake to thirst and discontinue/wean
procedu re) s ot IVF to match goal intake = output
theecwilis If unable to keep up with PO: use D5 %NS 1:1 replacement

Is not thirsty if

Consider NG/PEG for long term management

(e.g. is not NPQ

Output:
. Intake = Output (1-2 ml/kg/hr)

LABS

. iSTAT or serum sodium q12hr
o  Draw before DDAVP doses if twice daily (or before AM DDAVP

dose ifon once a day dosing)
o Urine osm g12hr

RETURN TO
THE BEGINNING

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | DAVID HERSH, MD | JONATHAN MARTIN, MD [ ] Cormecl'icul'
of 7
€=®Childrens
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Med/Surg Management of DI

If thirst is intact
Intake:

PO should be ad lib and monitored
from one container

Output:

* Closely monitor output and call
endocrine if output exceeds 2
ml/kg/hr in the last 4 hours

Labs:
* Only sodium will be monitored

CLINICAL PATHWAY:
Diabetes Insipidus (DI)

Med/Surg Management of DI

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

REPLACE CLINICAL
JUDGMENT.

C

Patient is transferred from PICU when stable

Med/Surg Management for Diabetes Insipidus:
Thirst Intact
N\

Endocrine to direct care for DI management beloy

(input = output and stable sodium levels on scheduled SubQ or PO DDAVP for 2;

v

Monitoring:
o Meticulous tracking of intake and output qdhr is essential
e Vitals gdhr
e Labsql2hrand are dependent upon thirst’ (see below)

If more frequent monitoring of vital signs and 1&0s are required, consider transfer back to PICU.

! A /

MEDICATIONS

o 2Ayrsold:

PO

o <4yrsold:
DDAVP subQ.

«  Continue DDAVP dose established in
PICU prior to transfer to Med/Surg
If treatment goals* are not met,
additional DDAV titration to the
optimal range may be required:

Initial: 0.05 mg twice daily

= Titrate to optimal daily
dose range: 0.1~ 0.8 mg/
day in 2 divided doses

SubQ initial: 0.05 meg BID
Optimal daily dose range:
0.1-1 meg/day daily-BID

METICULOY|

Intake:
. Fluid intake

If able to drink PO)
o Setfluid goal
doses)

. Goal: match.
o Encour]

order tf
o Ensure

If poor, or unrelial
o D5%NSwith
o Oncetolerat]

IVF to match
o Ifunableto
o Consider NG|

(i.e. intact thirst):

e« Has accurate thirst with
Na > 145 and significant

thirst with Na > 150

significant sedation

(e.g. is not NPO for
procedure)

“signs of reliable PO drinking

* Isnotthirsty if Nais < 135
* Isawake and alert without

. Is allowed to PO ad lib

Output:
. Intake = Outj

o iSTATor ser
o Drawb}
dose if

e Urineosmg

o IfNa+ <135 mEq/L:

o IfNa+>150 mEq/L:

Ifin)
Follow recommendations above
o DDAVPtitration', and
o Adjust fluid goals based on

If Na+
o Hold DDAVP and assess inp
o Titrate DDAVP and/or incre;

If Na+ >155 mEq/L AND UOP >4
o Consider transfer back to Pl

ELLIOT MELENDEZ, MD

LAST UPDATED: 12.10.24

©2019 Connectiout Children’s Medical Center. Allfights reserved

o

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | DAVID HERSH, MD | JONATHAN MARTIN, MD

Intake:

. Fluid intake goals = fluid maintenance
goals for weight/BSA

. Ad lib PO intake to meet fluid intake goals
Encourage all PO intake from a single

Output:

INTAKE/OUTPUT
METICULOUS TRACKING OF INTAKE AND
OUTPUT IS ESSENTIAL

volumetric container in order to maintain
accurate intake record

Ensure drinking water available to patient
at all times

Intake = Output
If output >2 ml/kg/hr in the last 4 hours,
call endocrine

LABS
iSTAT or serum Na q12hr for 24 hours,
then daily
o  Draw before DDAVP doses if twice
daily (or before AM DDAVP dose if on
oncea day dosing)

®_ Connecti
> Childrens



CLINICAL PATHWAY: o

Med/Su rg Management of DI L ML [ AleRERGTe

Med/Surg Management of DI JUDGMENT.

Med/Surg Management for Diabetes Insipidus:
Patient is transferred from PICU when stable ©  Input=output
(input = output and stable sodium levels on scheduled SubQ or PO DDAVP for 24 hours after the last titration) o Na+135-150 mEq/L

. . 1
Medications Endocrin o divect car for DI management blow
v
Monitoring:
o Meticulous tracking of intake and output qdhr is essential
e Vitals gdhr
o Labsq12hrand are dependent upon thirst’ (see below)

» All patients will continue their
scheduled DDAVP dose that was
established in the PICU.

If more frequent monitoring of vital signs and 1&0s are

‘ *Treatment goals:
e Input=output
° Na+ 135-150 mEg/L

T

hirst nf
OR unsul
isi

Treatment goals are outlined in the
yellow box. DDAVP may need to be i !

further titrated to reach these optimal

E:
Fluid intake goals = fluid maintenance goals for weight/BSA

Intake:
E to drink PO reliably : . Fluid intake goals = fluid maintenance
ra n e S ME DI CATl o NS ISet fluid goal per shift (or 1* and 2™ half of the day between DDAVP goals for weight/BSA
- —_—— doses) e Adlib PO intake to meet fluid intake goals
. . . JGoal: match intake to output «  Encourage all PO intake from a single
. Continue DDAVP dose established in | touageai so ke om singe voametic contanern e container n order 1o maitain
. order to maintain accurate intake record accurate intake record
P |C U p rior to tra nsf erto Med /Su r'g o Ensure drinking water available to patient at all times . :::n;lr:r:zgkmg water available to patient
* r, or unreliable, PO intake: IVF replacement
° If treatment goals* are not met, 05 45 with 20 mEq KCYL at maintenance rate Output:
.. . . Once tolerating PO, allow PO intake to thirst and discontinue/wean * Intake = Output
additional DDAVP titration to the VF to match goal intake = output « Ifoutput =2 mi/kg/hr in the last 4 hours,
if unable to keep up with PO: use DS %NS 1:1 replacement call endocrine
. . . IConsider NG/PEG for long term management
optimal range may be required:
it:
@) >4 yrso Id: intake = Output (1-2 mi/kg/hr)
LABS
TONN . . LABS o ISTAT or serum Na q12hr for 24 hours,
- Initial: 0.05 mg twice daily [surer serumsociumaizn then day
& Draw before DDAVP doses if twice daily (or before AM DDAVP o Draw before DDAVP doses if twice
PO fliose if on once a day dosing) daily (or before AM DDAVP dose if on
Urine osm q12hr once a day dosing)

- Titrate to optimal daily
dose range: 0.1 — 0.8 mg/
day in 2 divided doses

o <4 yrsold: ¥ N
If input does not equal output:

] D DAVP su b Q tons above to meet treatment goals* for 24 hours:

b, and
= SubQ initial: 0.05 mcg BID [ "™
If Na+ goals not met:
*  Optimal daily dose range: [ . . .o
0.1 —1 mcg/day daily-BID  |userinesse tuvotume

IND UOP >4 mi/kg/hr:
fer back to PICU for ICU level of care

Are both of the following treatment goals* met?
*  Input=Output
¢ Na+135-150 mEg

Consider discharge home.

Discharge criteria:

e Stable treatment goals* for at least 24 hours
on established DDAVP doses

. Family education/expectations and outpatient

follow up plan completed and in place

Discharge Instructions:
Discharge instructions and education by
endocrine

RETURN TO
THE BEGINNING

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | DAVID HERSH, MD | JONATHAN MARTIN, MD

. 0
ELLIOT MELENDEZ, MD .-.E?‘liiﬁchclg
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CLINICAL PATHWAY: THIS PATHWAY

SERVES AS A GUIDE

Med/Su rg Management of DI ML) oLt i,

Med/Surg Management of DI JUDGMENT.

Med/Surg Management for Diabetes Insipidus: *Treatment goals:
Patient is transferred from PICU when stable e Input=output
(input = output and stable sodium levels on scheduled SubQ or PO DDAVP for 24 hours after the last titration) o Nat135-150 mEq/L

Endocrine to direct care for DI management below

v
Monitoring:
o Meticulous tracking of intake and output qdhr is essential
e Vitals gdhr
e Labsql2hrand are dependent upon thirst’ (see below)

Remember that treatment goals
are input=output and sodium levels
within 135-150 mEq/L

If more frequent monitoring of vital signs and I&Os are required, consider tras

Are both of the following treatment goals* met?
° Input = Output

If input does not equal output, Na+ 135-150 mEq/

. . . [ | NTAKE/OUTRUT T
CO n S I d e r D DAV P tI tratl O n a n d * | ) 'MEDICATIONS X ) | II\IOMETICULDUS TRACKING OF INTAKE AND OUTPUT IS ESSENTIAL MUICULO%NTAKEAND

OUTPUT IS ESSENTIAL
i i i If input does not equal output: weigh/osa
adjusting fluid goals. S
J g g . Follow recommendations above to meet treatment goals* for 24 hours: B becweenoonve | |* qosstorwemmisn
. Ad lib PO intake to meet fluid intake goals
o DDAVP titration’, and ... |[ o
. o Adjust fluid goals based on thirst’ - o Emvuredrnang water avaiabl o atient
If sodium goals are not met,
Output:
" " . . d discontinue/wean * Intake = Output
g u |d el ines fo r D DAVP a nd/o rin p ut If Na+ goals not met: . " ot 2 mihghrinth ot b,

e  IfNa+<135mEgq/L:

adeStmentS are listed. o Hold DDAVP and assess inputand output -~
° If Na+ >150 mE CI/ L: T T Na q12hr for 24 h,m%

o  Titrate DDAVP and/or increase fluid volume all orbefore AV DDAVP dse fon

once a day dosing)

If there is concerning Na of >155 *  [fNa+>155mEq/L AND UOP >4 mi/ka/hr: '
o  Consider transfer back to PICU for ICU level of care .

mEg/L and UOP >4 ml/kg/hr, ot .

consider transfer back to the PICU.

o DDAVPtitration', and
o Adjust fluid goals based on thirst®

Discharge criteria:

e Stable treatment goals* for at least 24 hours
on established DDAVP doses

. Family education/expectations and outpatient

follow up plan completed and in place

If Na+ goals not met:

o IfNa+ <135 mEq/L:
o Hold DDAVP and assess input and output
o IfNa+>150 mEg/L:
o Titrate DDAVP and/or increase fluid volume
e If Na+ >155 mEq/L AND UOP >4 mi/kg/hr:
o Consider transfer back to PICU for ICU level of care

Discharge Instructions:
«  Discharge instructions and education by
endocrine

RETURN TO
o
CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | DAVID HERSH, MD | JONATHAN MARTIN, MD [ ] Connecticut

ELLIOT MELENDEZ, MD ,
€=®Childrens
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Med/Surg Management of DI

If treatment goals are met for both
input=output and Na 135-150
mEQ/L while on established DDAVP
for at least 24 hours, then patient

can be considered for discharge.

Discharge education and
instructions will be provided by
endocrinology.

CLINICAL PATHWAY:
Diabetes Insipidus (DI)
Med/Surg Management of DI

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

Med/Surg Management for Diabetes Insipidus: *Treatment goals:
Patient is transferred from PICU when stable e Input=output
(input = output and stable sodium levels on scheduled SubQ or PO DDAVP for 24 hours after the last titration) o Nat135-150 mEq/L

Endocrine to direct care for DI management below

v

Monitoring:
o Meticulous tracking of intake and output qahr is essential
itals qahr

<% are dependent upon thirst? (see below)

igns and I&0s are required, consider transfer back to PICU.

Are both of the following treatment goals* met? ——~~_ -
° Input = Output @
° Na+ 135-150 mEq

MEDICATIONS
e Continue DDAVP dose establi
PIC i ransfer {p

Discharge criteria:

on established DDAVP doses
° Family education/expectatio
follow up plan completed an

endocrine

Consider discharge home.

° Stable treatment goals* for at least 24 hours

Discharge Instructions:
Discharge instructions and education by

INTAKE/OUTPUT
Q RACKING OF INTAKE AND

ns and outpatient
din place

o Adjust fluid goals based on thirst’

If Na+

oals not met:

o IfNa+ <135 mEq/L:
o Hold DDAVP and assess input and output
o IfNa+>150 mEg/L:
o Titrate DDAVP and/or increase fluid volume
e If Na+ >155 mEq/L AND UOP >4 mi/kg/hr:
o Consider transfer back to PICU for ICU level of care

RETURN TO
THE BEGINNING

CONTACTS: CEM DEMIRCI, MD | REBECCA RIBA-WOLMAN, MD | DAVID HERSH, MD | JONATHAN

ELLIOT MELENDEZ, MD
LAST UPDATED: 12.10.24
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*  Stable treatment goals* for at least 24 hours
on estal

P eria:
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Review of Key Points “="Childrens

» Central DI can develop post-operatively after a neurosurgical
procedure following sellar and parasellar regions

DI diagnosis depends on serum sodium, serum osmolality, urine
osmolality and urine output measures

* The main goal is for the patient to maintain intake = output, thus
careful monitoring of 1&0Os are essential

* A second goal is to achieve desirable sodium levels. Frequency of
monitoring depends on the clinical situation.




o :
Use of Order Set P rens

* An associated order set in Care Navigator is undergoing completion. We will
make an announcement when it is available.



.:.Connecticut

Quality Metrics Childrens

Percentage of eligible patients with pathway order set usage (PICU, Med-Surg Unit)

Average time (minutes) from arrival to PICU to administration of Vasopressin if DI
suspected/confirmed

Number of transfers from Med-Surg unit back to PICU (all cause)
Number of patients with DI post-operatively

Average length of stay (PICU, days)

Average length of stay (hospital, days)



Pathway Contacts

®_ Connecticut

®=®Childrens

 Cem Demirci, MD
o Division of Endocrinology

 Rebecca Riba-Wolman, MD
o Division of Endocrinology

» David Hersh, MD
o Division of Neurosurgery

* Jonathan Martin, MD

O

* El

O

Division of Neurosurgery

ot Melendez, MD
Division of Critical Care
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. .
Thank You! P rens

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.



	Diabetes Insipidus (DI) Post-operative Neurosurgical Management
	What is a Clinical Pathway?	
	Background
	Why is the DI Pathway Necessary?
	Objectives of the DI Pathway
	Pathway Overview
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Review of Key Points
	Use of Order Set
	Quality Metrics
	Pathway Contacts
	References
	Thank You!

