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What is a Clinical Pathway? “=®Childrens

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



®_ Connecticut

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 > Dl], 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
In severe hypernatremia.



.:.Connecticut

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



®_ Connecticut

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
oInitial 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

SEIEN
1) PICU Post-operative

Monitoring for DI
2) PICU Management of DI
3) 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 DI




CLINICAL PATHWAY: THIS PATHWAY

P I C U PO S t -O p e r at i V e M O n i to r i n g fo r D I Diabetes Insipidus (DI) - Post-operative Neurosurgical Management E’EEL{?SE:{{:?EET

JUDGMENT.

PICU Post-operative Monitoring for DI

Pra-Operativa Inclusion Criteria: Patients > 1 year old undergoing surgery involving the sellar or parassllar regionsofthe brain
Risk Facrors for Exclusion Criteria: Age < 1 year, scute Kidney injury or chronic kidney disease
Di: ‘
enuresis

»  Admit @ PIQU post-oparatively and follcw care below for 48 hrs
. 1f Ol criteria®® presant immediately post-operativel ro0e ed to page 2 (Dl man; |

s of ez,
| Reccrd fiuid management intra-operatively |

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

parasellar regions of the brain can Y _ \/
increase the risk of DI

. Maintain A-ine for the lab draws x36 hours (fnecessary, second IV Iine can be placed

Notify PICU & Endocrine providers

- - Basaline Intake:
> via group Voalte text if: ne Intake: . ®  ISTAT sodium g2hr for12 hrs,
) . UOP 4 mligihr *  05% N with 20 mEg KO/L at maintenance rate then space to qah for next36
.

Nas >145m Ea/L »  Votewro ) . . hrs
o Encoursge all PO ntake from single velumetrc container In order to mainmin accurats

Notify Neurosurgary f intakereoord ) . «  Chem7,urine osm, serum
year of age that has such a e | N e B e

{fumble to FO . ) . post-operatively
o Centinue IVFsat maintznence with careful meni toring of output

procedure will be monitored for

Centinue foley athatar x24-48 hrsuntl one of th fol owing criteriais met:
©  Patient can urinate intouring /hat o

o Foleywas in place for 48 hrs
e development o post- e R e ey e
o Enterinto Epic hourly (in addition to paper record keeping)
operatlvely.

Sodium »145 mEa/L OR an increese in BmEa/Lin 1 hr
o

Urine output > & mifle/hr for 2 consecutive hours OR =6 mifkg/hr for hr

Continue post-op
NO—B manitoring ebovein the
PICUfor 48 hrs

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

YES
h 4

o Consider starting vasopressin infusion whie waiting for serum labs fsee DI
Management for order specifics)

pathway.

Continue monkaring for 72 hrs post-op:

180 monitoring qihr untl IOP <4 mifkg/hr

ISTAT Na g2hr until Na<145mEq/L

s Continue replacement PO ntake O IVF @ 1.5
maintenance rate

o Ifposshle, allow patient to drink freely OF increase IVF rate to 1.5 maintenance
¢ Ifstarted cn vascpressin infuson while awaiting labs
and patient does NOT have DI, titrate drip down and >300 mOsm/kg/H20

o Dl griteria met**?
discontinue per Endocrine Urine osmolality

Conbinue to assess for DI riteria, even f ransfarre: Es <300 mOsm/kg/H20

to Msfloors *  Urineoutput > & mifkg/nr
Praceed to page 2 (DI Management) for 2 ccnszcutive hours or

> miflg/hr for 1 hr
NEXT PAGE °

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

“DIDiagnostic Criteria:
Allof the following must be met:
Serum sodium >145 mEg/L

Of en increase in 8 mEa/Lin
1hr

Serum osmalality

JONATHAN MARTIN, MD | ELLIOT MELENDEZ, MD

LAST UPDATED: 10.11.2

@2018 Connecticul Chilgren's Medical Center Al rights reserve




CLINICAL PATHWAY: THIS PATHWAY

SERVES AS AGUIDE

PICU Post-Operative Monitoring for DI Diabees Insipidus (D) - Postaperative Neurosurgical Managerment

JUDGMENT.

Pre-Cperative ( Indlusion Criteria: Patients 2 1 year old undergoing sirgery imvolving the sellar or parassllar regionsofthe brain )

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

Hx of nocturia, = = =
enuresis »  Reccrd fluid menagementintra-operatively |
s Admit o PICUpost-oparatively and follow care balow for 48 hrs

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

ACan ATINE 10r he T3]

Notify PICU & Endacrine providers
viagroup Voalte text if: Basdine Intake: «  STATsodium qzhr for12 hrs,

If DI is noted immediately post-op,
o UOP=amlkeshr *  D5YNSwith 20 mEg KO/L st maintenance rate then space to qah for next 36
management should be R . o )
o Encourage all PO intake fram single vaumetric container n order to maintain accurate
Notify Neurosurgary f intake record «  Chem7,urine osm, serum
followed.

+ Change in neurolcgica exem o Ensure drinking water available to patient at all times osm toleb at 6 hrs and 12 hrs
. qumh‘er?m ) ) L post-operatively
o Centinue IVFsat maintznence with careful meni toring of output

Outputs
«  Dailyweights
*  Continue foley aatheter x24-48 hrsunti one of the following criteriais met:
©  Patient can urinate intouring /hat o
o Foleywasin place for 48 hrs
= Swictreccrding ofurine sutput glhr for 12 hrs, then may space toqzhrx 36 hrs
e SO record keeping)

*DI Diagnostic Criteria: /
All of the following must be met:
° Serumsodium >145 mEq/L
OR anincrease in 8 mEg/L in
1hr
. . ° Serumosmolality
Note tha_lt aI_I of the criteria must_ be 2300 mOsm/kg/H20
met, which includes serum sodium, e  Urine osmolality
serum osmolality, urine osmolality, <300 mOsm/kg/H20
. . Urine output >4 ml/kg/hr
and urine output. These for 2 consecutive hours or

parameters will be assessed >6 mi/kg/hrfor Lhr

Continue post-op
menitaring shovein the
PICUfor 48 hrs

ncrease in BmEg/Lin 1 hr

DI criteria are noted here.

“DI Diagnostic Criteria:
Altof the following must be met:
®  Serumsodium =145 mEg/L
OR en increase in 8 mEa/Lin
1hr
«  Serumosmdality
>300 mOsm/kg/H20
«  Urineosmadity
<300 mOsm/kg/H20
= Urineoutput>4mlfkg/hr

frequently. e Y

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

MARTIN, MD | ELLIOT MELENDEZ, MD

JOM
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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.

CLINICAL PATHWAY: THIS PATHWAY
Diabetes Insipidus (DIl) - Post-operative Neurosurgical Management

SERVES AS AGUIDE
AND DOES NOT,
PICU Post-operative Monitoring for DI nemenr

st Ind ia: ing sirgery irvolving or parasellar regionsof the brain
Ri ubeluchey injury or chronic kidney disease

Dk
H of nocuiria,

ure sis

ntake/Outpu >
fwely, romd o page 2 (DI
\ i
.

Access:

Baseline Intake:

Output:

Daily weights

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

Strict recording of urine output q1hr for 12 hrs, then may spaceto g2hr x 36 hrs
o  Enterinto Epic hourly (in addition to paper record keeping)

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

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

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

Ifable to 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

Ifunable to PO:

o  Continue IVFs at maintenance with careful monitoring of output

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD | DAVID HERSH, MD
JONATHAN MARTIN, MD | ELLIOT MELENDEZ, MD
LASTL EC: 10.11.2

> Fiidons



CLINICAL PATHWAY: SERVES ASA EUIDE

- I I I Diab Insipidus (DI) - Post- ive N ical M N
PICU Post-Operative Monitoring for DI Diabes Insipkus () - Post aperaive Neurosurgical Wanagerment

Pre-Cperatve Inclusion Criteria: Patients > 1 year old undergoing surgery involving the sellar or parassllar regionsofthe brain
Risk Factors for Exclusion Criteria: Age < 1 year, W-ev injury or chronic kidney disease
Dk
Hx of noc iz, - - / N
enuress . Record fluid managementinir:
Admit to PICU p ost-ope s
1f Ol criteria®® pressnt

@ 2Dl management)
endecrine until

Labs

WWhen tonctfy
provider

Notify PICU & Endocrine providers

via group Voalte text if: »  ISTAT sodium qzhr for 12 hrs,
UOP =4 mflg/hr then space to gdh for next 36

*  Na+>145mEa/L hrs

Notify Neurosurgery if *  Chem?7,urine osm, serum
Change in neurol ogicadl exam osmtolzh at 6 hrsand 12 hrs

post-operatively

Laboratory monitoring is also e iSTATsodium q2hr for 12 hrs, |
then space to q4h for next 36

essential to ensure that DI has not hrs
d@VElOpEd. 40 Chem 7, urine osm, serum n

osm to lab at 6 hrs and 12 hrs
post-operatively

Recommendations are listed here.

Continue monitaring f4 “DI Diagnostic Criteria:
180 monitoring q1hr untl] Allof the following must be met:
ISTAT Na g2hr unti| Na <1 = Serumscdium »145 mEq/L
s Continue replacemant B OR enincrease in 8 mEa/Lin
maintenance rate 1hr
+  Ifstartad cn vascoressin *  Serumosmdality
and patient does NOT haf >300 mOsm/kg/H20
discontinue per Endoering = Urineosmalality
Continue to assess for DI <300 mOsm/kg/H20
to Msfloors = Urineoutput >4 mifg/hr

for 2 consecutive hours or
>6 mifle/hr for 1 hr

CONTACTS: CEM DEMIRCI, MD | EM

JONATHAN MARTIN, MD | ELLIOT MELENUEZ, MU

LAST UPDATED: 10.11.2

@2018 Connecticul Chilgren's Medical Center Al rights reserve



THIS PATHWAY
SERVES AS AGUIDE
AND DOES NOT

REPLACE CLINICAL
JUDGMENT.

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

PICU Post-Operative Monitoring for DI

1 year old undergoing surgery involving the sellar or parassllar regionsofthebrain
<1 year, acute kdney injury or chronic kidney disease

T~

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

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

T hours IFnecessary, sscond IV Iine can be placed

»  ISTAT sodium g2hr for 12 hrs,
then space to gdh for next 36

T 20 mEQ KC/L at maintenance rate
g hrs

rage all PO intzke from single vaumetric container in order to mantain accurats
record ) . *  Chem7,urine osm, serum
drirking water avalable to patient at all times osm talzh at 6 hrsand 12 hrs

post-operatively

Obtain STAT serum sodium, serum osm, urine osm
. . If UOP > 6 mi/kg/hr OR iISTAT Na > 150 mEq/L:
If UOP or Na IS Concernlngv o  Consider starting vasopressin infusion while waiting for serum labs(see DI

yOU can Consider Starting Managementfororc!erspecif‘ics) . .
! . ht away Whlle o) If possible, allow patient to drink freely OR increase IVF rate to 1.5 maintenance

vasopressin rig

waiting for the other

confirmatory labs.

*DI Diagnostic Criteria:

All of the following must be met:
e  Serumsodium >145 mEqg/L
OR anincrease in 8 mEg/L in

Continue monkoring for 72 hrs post-op:
dtorT uoP

While waiting, it is advisable to 1hr

c . Serumosmolality

increase IVF to 1.5 M to help +300 mOsm/kg/H20

combat losses, or allow the e  Urineosmolality
<300 mOsm/kg/H20

patient to drink freely.

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

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD |
JONATHAN MARTIN, MD | ELLIOT MELENDEZ, MD
LAST UPDATED: 10.11.2

©2018 Conn Chilaverrs Medical Center Al rights resenves




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: THIS PATHWAY

- - - - - SERVES AS AGUIDE
Diabetes Insipidus (DIl) - Post-operative Neurosurgical Management AND DOES NOT

PICU Post-operative Monitoring for DI nemenr

Pre-Cperative Inclusion Criteria: Patients 2 1 year old undergoing surgery involving the sellar or parassllar regionsofthe brain
Risk Factors for Exclusion Criteria: Age < 1 year, acute kidney injury or chronic kidney disease
Dk: ‘

Hx of nocturia,

enuress . Record fluid managementinra-operatively
. Adrmit te PIQU post-operatively and follow care belcw for 48 hrs
. IfDI eriteria®® present immediately post-operatively, prooe ed to page 2 (DI managem ent)
®  Neurcsurgery to stress dose hydrocartisone post-operatively; wean per endocrine until
’/

cosyntropin sim test perfermed
[
Intake/Output
GOAL: INTAKE = OUTPUT
Accass:

Maintain A-ine for the lab draws x36 hours (fnecessary, second IV Iine can be placed

DI criteria met**?

U 8 Endocrine providers

via gloup Voalte text ify Basdine Intaka: . »  ISTATsedum g2hr for 12 hrs,
. o D5 NS with 20 mEq KO/L at maintenanes rate then space to gk for next36
185mEa/L = obleiw fOs hrs
YES o Encoursge all PO intske frm single valumetric container In order to maintsin accurats
e rosumgeryif: intake recond ‘ . »  Chem?7,urine osm, serum
|. wmse in neurol cgicdl exom o Ensure drirking water avalable to patient ot all times. osm talch at 6 hrs and 12 hrs

k. . post-operstively
meni torirg of outout

Proceed to page 2 (DI Management) —

then may space toq2hrx 35 hrs
per record keeping)

*DI Diagnostic Criteria:
All of the following must be met:
e  Serumsodium >145 mEq/L
OR anincrease in 8 mEg/L in
1lhr
. Serumosmolality
>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 monkoring for 72 hrs po
+  1BOmonitering athr untll UOP <4 i
+  ISTATNa a2hruntil Na<145mEa/L
¢ Centinue replacement PO intake OR |
maintenance rate
¢ IFstartad cn vascoressin infuson while
and patient does NOT have |, titrate d
discentinue per Endocrine
+  Cenbinue to assess for Di aiteria, even if
1o MSfloors

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD | DAVID HERSH, MD
JONATHAN MARTIN, MD | ELLIOT MELENDEZ, MD

LAST UPDATED: 10.11.2

©2013 Connecticut Chilorens Medical Center All fights reservea




CLINICAL PATHWAY: THIS PATHWAY

P I C U P O S t - O p e r at i V e M O n i tO r i n g fO r D I Diabetes Insipidus (DI) - Post-operative Neurosurgical Management Eégﬁc{f{{ﬁ:ﬁfﬁ

PICU Post-operative Monitoring for DI JUDGMENT.

Pre-Cperative Indlusion Criteria: Patients 2 1 year old undergolng surgery imvolving the sellar or parassllar regionsofthe brain
Risk Facrors for Exclusion Criteria: Age < 1 year, acute Kdney injury or chronic kidney disease
Dk
e .
. — »  Reccrd fluid menagementintra-operatively
s Admit o PICU post-oparatively and follow care below for 48 hrs

. I DI criteria®* presant immediately post-operatively, proce ed 1o page 2 (DI managem ent)
IFosUrgery to stress dose hydracortisone post-operatively; wean per endecrine until

Continue monitoring for 72 hrs post-op: | :
o I&0 monitoring q1hr until UOP <4 ml/kg/hr
° iSTAT Na g2hr until Na <145 mEq/L
. Continue replacement PO intake OR IVF @ 1.5 —r
maintenance rate . . . - N DI criteria met**?
° If started on vasopressin infusion while awaiting labs s
and patient does NOT have DI, titrate drip down and | e _

If DI criteria is not met:

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

AT sodium q2hr for 12 hrs,
then space to gdh for next 36

to 1.5 maintenance or replace discontinue per Endocrine e
: p Continue to assess for Dl criteria, even if transferred Ao naiis e B

to MS floors

tinue foley catheter x24-48 hrsuntl one of the fol owing criteriais met:
o Patient can urinate intouring /hat or

PO to meet UOP

Titrate vasopressin if it was e ey e
started

Continue to closely monitor for
DI as previously reviewed

*DI Diagnostic Criteria:
All of the following must be met:
e  Serumsodium >145 mEq/L
OR anincrease in 8 mEg/L in
1lhr
. Serumosmolality
>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 monkoring for 72 hrs po

+  1BOmonitering athr untll UOP <4 i

+  ISTATNa a2hruntil Na<145mEa/L

¢ Centinue replacement PO intake OR |
maintenance rate

¢ IFstartad cn vascoressin infuson while
and patient does NOT have |, titrate d
discentinue per Endocrine

+  Cenbinue to assess for Di aiteria, even if

1o MSfloors

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD | DAVID HERSH, MD
JONATHAN MARTIN, MD | ELLIOT MELENDEZ, MD

LAST UPDATED: 10.11.2

©2013 Connecticut Chilorens Medical Center All fights reservea




THIS PATHWAY

CLINICAL PATHWAY: SERVES AS AGUIDE

PICU Post-Operative Monitoring for DI Diabes Insipkus () - Pos aperaive Neurosurgical Wanagerment

ryirwolving the sellar or parasllar regionsofthebrain )

When to notify
provider

it s
- 1 o o @ 2 (DI man: t]
P rine until
cogymopin
When tonotify® YA
provider Inteke/Output

Pre-Operative
Risk Factors for

* Note that PICU/Endocrine E.
providers should be notified P R || Eees
immediately if UOP >4 mli/kg/hr "W \otify PICU & Endocrine providers

or sodium is >145 mEqg/L. This via group Voalte text if:

. . . UOP >4 mli/kg/hr

is to allow for immediate

. Na+ >145 mEq/L

mteryen_ﬂon and closer Notify Neurosurgery if:
monltorlng. e  Change in neurological exam . §

Continue post-op
menitaring ebovein the
PICU for 48 hrs

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

“DI Diagnostic Criteria:
Altof the following must be met:
®  Serumsodium =145 mEg/L
OR en increase in 8 mEa/Lin
1hr
«  Serumosmdality
>300 mOsm/kg/H20
«  Urineosmadity
<300 mOsm/kg/H20
= Urineoutput>4mlfkg/hr

e ~

NEXT PAGE °

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD | DAVID HERSH, MD
JONATHAN MARTIN, MD | ELLIOT MELENDEZ, MD
0112




CLINICAL PATHWAY: THIS PATHWAY

P I C U M anagemen t Of D I Diabetes Insipidus (D) - Post-operative Neurosurgical Management AND DOESNOT
PICU Management of DI REPLACE CLINICAL

JUDGMENT.

e diagnosed Ifall of the e met: N
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

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

o Ensure diirking water available to patient at al times

Titration of Vasopressin *  ifunobleto PO:
s Toation for UOP: o Change MFs to 05 X NSw/f20 mEq KOfL at mainenance rate
o Increase vaspressin by o Ones mlerating PO, allow FO intake to thirst and discontinue/
0.5 mUig/hr every 20- wean [VFswith goal of matching inteke to cutput

50 min unti UDP <3 i o Ifunabi intein PO {ie, Input 15<50% of outputin the last 4

o . . . . kg/hr (maxvascprassin hours), use D5 % N5 to replace 1:1 fin mi) UOP minus PO intake,
I a n OS I C C r' I e rl a are I S e dose of 5 mUfkg/hr) avery 4 hours or socner ifneeded (.., younger children have
o ITUOP <A midg/hrd his: lamger cutputs)

o Demressevascpressin by

here. Remember that all criteria SRR R

»  IfUOPincreaseswhile *#1f Na >155 mEg/L:
decreasing vasopressn: ®  Placz 2" line for access

@ Increase infuscn bad ®  Caladate free water defict and replace with D5W cver 12 haursONE
I I II I e I I I up o the lastrate TIME within 24 hours, to ageal serum Na of 150 mEg/L
[}

o Rete of serum sodium decrease thodd be epprodmety S0.5 més/

Lihr
Wi UOP remmins >4 mi/kg/te after 4
t on vasopressin motiy endocrine
UOP 23 milfkg/hr "
X612 howrs? e
vf
INTAKE/OUTPUT 'MEDICATIONS Lags
s Itk +  Ifscdium 2140 mEg/L, start Desmopressin (DOAVP): *  Serumsedium qéhr
o Continue shove care o 4yrsold:
* Ouiput: = Il 0.05 mg RO oncetotwdce daly
o Asses for widing and = Tirateto opima dally dose range: 0.1 - 0.8 mg/dayn 2 divided doses
record valume gihr o <ayrsald:
beginning 2 heurs *  DDAVP subQ4 mag/mLsalution for injection
befare, and continuing *  SubQinitial dosage:0.05 meg BID
2 hours after, oAV = Dosing rarge of0.1 — 1 mag/day daly-BO
desirg s Ifscdium<135mEqfL:
©  HOLD DDAVPand call endocrine

!

Criteriafor transfer to Med/Surg
. Patient Is stable with input = output and stabl e sodium levels on
schaduled DDAVP {sub) or FO) for 24 hoursafter thelas: tirstion in
the RICU
o Seepage3for Med/Surgcare

RETURN TO
THE BEGINNING

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

JONATHAN MARTIN, MD | ELLIOT MELENDEZ, MD

ATED: 10.11.2

©2013 Connecticut Chilorens Medical Center All fights reservea



CLINICAL PATHWAY: THIS PATHWAY

P I ‘ U M an a e m e n t Of D I Diabetes Insipidus (DI) - Post-operative Neurosurgical Management .Sx.ﬁg";:Egeﬂés_ﬁf\o‘sr%"oE
PICU Management of DI bomenr

JUDGMENT.

Part of the initial management
of DI 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.

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 mli/kg/hr x2 hrs:

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

If UOP increases while

decreasing vasopressin:

o Increase infusion back
up to the last rate

hr on vasopressin: notify endocrine

Serumosmd ality >200 mOs/kg/H2O

Diabetes dusd d if all of the & met:
*  Serumscdium >145 mEg/LOR anincrease in BmEgfLin 1 hr
.
. e cansecu r

Urine cemlality <300 mOsm/ke/H20
Lrine cutput >4 mifkafhr for 2 consecutive hours or »8 mifkg/hr for 1 hr

l

INTAKE/QUTPUT
GOAL! INTAKE = DUTPUT Lags

METICULOUS TRACKING OF INTAKE AND OUTPUT ISESSENTIAL

Accass:
«  Maintain Adine and foley catheter as lorg espatient ison vescpressin

+  seumsodim q2hrin the first
24 hrs after diagnosis; then
cen ace cut o gdhr
o FNe>155mEq/Latay

ing
Basaliine intake: record gLhr ﬂ‘rhe,r\';ﬁntm!nzf
. ffableto PO accessand replace free

o

o Encoursge all PO intske from single vd umetric container in

o

o L water deficit*®
IVFs hi

Discontinue/wean IVFswith god of matching intske to autput o LineOsmaizhr

order tomaintain accurate intake reccrd

Ensure diirkirg water available to patent at all imes

*  ifunobleto PO:
o

o

Change MFs to D5 X NSwf20 mEq KOfL at mainerence rate
Onee wlerating PO, allow FQ intske to thirst and discontinuef
wean [VFswith goal of matching intske to cutput

o Ifunabl PO (ie, Inp 0% ofoutputin the last 4

hours), use D5 % N5 to replace 1:1 fin mi) UOP minus PO intake,
every 4 hoursor socner [fnesded (1.2, younger children have
lamger cutputs)

Output: measure qlhr
*  Srricrecording of urine cutput (LOF) glhr

*¥1f Na >155 mEg/L:

®  Placz 2" line for access

+  Calodate free waker defict and replace with DSW cver 12 hoursONE
TIME within 24 hours, to agoal sarum Na of 150 mEgy/L

o

Ret of serum sacium de crease shoud be approdmatdy <0.5 méa/
Lihr

z

UIOP 23 mifigfhr
x6-12 hours?

YES

'

o Ifscdium 2140 mEg/L, start Desmopressin (DOAVP): «  Seumscdium adhr

o Ayrsold:

= Irtia 0.05 mg FO once to tvice dally

* Tirateto optimal dally dose range: 0.1 - 0.8 mg/dayin 2 divided doses
o <dyrsold:

= DDAVP b4 mag/ml salution for injection

*  subQinital dosage:0.05 meg BID

*  Dosing range of 0.1 - 1 mag/day daly-BD

®  Ifsodium<135mEg/L:

©  HOLD DDAVPand cal endocrine

!

the RO
See page 3for Med/Surg care

Criteriafor transfer to Med/Surg
. Patient Is stable with input = output and stabl e sodium levels on
schaduled DDAVP {sub) or FO) for 24 hoursafter thelas: tirstion in

*If UOP remains >4 ml/kg/hr after 4 ( .

RETURN TO
THE BEGINNING

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

JONATHAN MARTIN, MD | ELLIOT MELENDEZ, MD
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CLINICAL PATHWAY: SERVES AS A GUIDE
P I ‘ U M an ag e m e n t O'I: D I Diabetes Insipidus (DI) - Post-operative Neurosurgical Management AND DOES NOT

PICU Management of DI CELCL CIRTERL

» 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 mEqg/L:

« A 2" [ine should be placed
to allow additional fluids
Free water deficit should
be replaced with D5W
once to get to a goal of
serum Na 150 mEqg/L

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

LaBs

Access: msedim q2hein the first

Ars after diagnosls; thn

. Maintain A-line and foley catheter as long as patient is on vasopressin i 5am, ..
frme, must cbtan 2"
eccess and replace frae
water deficit™

Baseline intake: record qlhr B
. Ifable to PO:
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 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  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, E
every 4 hours or sooner if needed (i.e., younger children have
larger outputs)

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

LaBS
 Serumsedum géhr

**|f Na >155 mEq/L:
. Place 2" 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 mEqg/L
o) Rate of serum sodium decrease should be approximately <0.5
mEq/L/hr

U THE BEGINNING u

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

JONATHAN MARTIN, MD | ELLIOT MELENDEZ, MD
ASTUPDATED: 10.11
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CLINICAL PATHWAY: SERVES ASA EUIDE

P I C U M an a el I l e n t Of D I Diabetes Insipidus (DIl) - Post-operative Neurosurgical Management AND DOES NOT
PICU Management of DI CELCL CIRTERL

« Labs are directed at closely T e -
monitoring serum sodium and re—————
urine osmolality

Remember, if sodium becomes
>155 mEQg/L at any time, obtain
a 2"d [ine to replace the free
water deficit

B i, v}

. r
| o IfNe>155mEq/Latany
e, st cbten 2"
—_————— efree
ioauiput
sinerin "
=

ence rate

Serumsodium g2hr in the first ==
24 hrs after diagnosis; then =~
can space out to g4hr

o IfNa>155mEqg/Latany ...

time, must obtain 2"

access and replace free
water deficit**
UrineOsmql2hr

_N

LABS
¥ *  Seumscdum adhr
+ 0.8 mg/day in 2 divided doses
bdnniigzhmp = *  DDAVP ubQ4 meag/mLsalution for injection
befare, and continuing *  SubQinitial dosage:0.05 mag BID
Zh‘nursdnz', DDAvP *  Desing range of 0.1 — 1 mag/day dal y-BID
desirg s Ifscdium<135mEqfL:
©  HOLD DOAVPand call endcerine

v
Criteriafor transfer to Med/Surg
. Patient Is stable with input = output and stabl e sodium levels on
schaduled DDAVP {sub) or FO) for 24 hoursafter thelas: tirstion in
the RICU
o Seepage3for Med/Surgcare

RETURN TO
THE BEGINNING

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD | DAVID HERSH, MD
JONATHAN MARTIN, MD | ELLIOT MELENDEZ, MD
LASTUPLY 10112




CLINICAL PATHWAY: THIS PATHWAY

P I ‘ U M an ag e m e n t Of D I Diabetes Insipidus (DI) - Post-operative Neurosurgical Management AND DOES NOT
REPLACE CLINICAL

JUDGMENT.

PICU Management of DI

Diabetes dusd| d i all of the & met:
*  Serumscdium >145 mEQ/LOR anincrease in BmEgfLin 1 hr
o Serumosndaliy >300 mOske/H20
o Urine cemd ity <300 mOsm/kgfH2O
®  LUrinz cutput >4 mifkafhr for 2 consecutive hours or >8 mifkg/hr for 1 hr
MEDICATION INTAKE/QUTPUT
*  Order STAT Vasopressin IV GOAL! INTAKE = DUTPUT Lags
infusion at 0.5 mUkg/he (max METICULOUS TRACKING OF INTAKE AND QUTPUT IS ESSENTIAL ;
ki A + smmsadm qdhin the first
o — 24 s after diagnesis; then
o al pharmany in order «  Maintain Aine and foley catheter as lorg aspatient ison vascpressin @npace aut o g

o FNe>155mEq/Latay

If UOP has not stabilized to 2-3 P e o
mi/kg/hr for 6-12 hours, then the

water deficit™®

i i IVF: hing i
o Discontinue/wean IVFswith god of matching intske to autput o LineOsmaizhr

o Encoursge all PO intske from single vd umetric container in
ortler to maintain accurate intske reccrd
o Ensure diinking viater available topatent atal times

Titration of Vasopressin *  ifunobleto PO:
s Toation for UOP: o Change MFs to 05 X NSw/f20 mEq KOfL at mainenance rate
. . . . o Increase vasopressin by o Oneemlerating PO, allow FO intake to thirst and discentinue/
.5mUkghhr every 30- wean [VFswith goal of matching inteke to cautput
care outlined In previous slides P o o matain 0 o Ik e crecpin &
kgfhr (maxvascpresdn hours), use DS % N5 to replace 1:1 fin mi) UOP minus PO intake,
dose of 5 mUfka/hr) svery 4 hay i e
- o ITUOP <1 mifkg/hr a2 hrs:
should continue m e
. 0.2 mUAkafhr each hour,
UOP 2-3 ml/kg/hr gy .
— N Cont b
= ontnue care apove
x6-12 hours? do et
. o Increaseinfusicn bak . Glalate
up o the |astrate TIME within
o Reteofseunt v —
Lihr
Wif UOP remains >4 mi/kg/hr after 4
i on wasopressin: matify endocrine
E—
i
MEDICATIONS Lags
v ke o Ifscdium 2140 mEg/L, start Desmopressin (DOAVP): «  Serumscdum géhr
o Cotinue shove care o 4yrsol
. Output: = Irtia 0.05 mg FO once to tvice dally
o Mssess for voiding and * Tirateto optimal dally dose range: 0.1 - 0.8 mg/dayin 2 divided doses
recerd velume gthr o <ayrsald:
beginning 2 haurs = DDAVP b4 mag/ml salution for injection
before, and continuing *  subQinital desage: 0.05 meg BID
2haursafter, DDAVP = Dosing range of 0.1 - 1 ma/day daly-BO
desirg o Ifscdum<135mEg/L
©  HOLD DDAVP and call endcerine

!

Criteriafor transfer to Med/Surg
. Patient Is stable with input = output and stabl e sodium levels on
schaduled DDAVP {sub) or FO) for 24 hoursafter thelas: tirstion in
the RICU
o Seepage3for Med/Surgcare

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD | DAVID HERSH, MD
JONATHAN MARTIN, MD | ELLIOT MELENDEZ, MD

POATED: 10.11.2
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PICU Management of DI

If UOP has reached 2-3 ml/kg/hr
for 6-12 hours:

DDAVP may be started
depending on sodium levels.

CLINICAL PATHWAY:
Diabetes Insipidus (DIl) - Post-operative Neurosurgical Management

PICU Management of DI

THIS PATHWAY
SERVES AS AGUIDE
AND DOES NOT
REPLACE CLINICAL

JUDGMENT.

Diabetes dusd d if all of the & met:
*  Serumscdium >145 mEQ/LOR anincrease in BmEgfLin 1 hr
Serumosmd allty »300 mOs/ke/H2O

Urine cemlality <300 mOsm/ke/H20

Lrine cutput >4 mifg/hr for 2 cansacutive hours or 8 mifkg/hr for 1 hr

)

l

UOP 2-3 ml/kg/hr
x6-12 hours?

GOAL: INTAKE = OUTPUT
ING OF INTAKE AND OUTPUT ISESSENTIAL

= Maintain A-line and foley catheter as lorg as patientison vasopressin

Basafine intake: record qLhr
o fabieto P
o Discontinue/wean IVFswith god of matching inteke to autput
o Encourege all PO intske from single vdumetric container in
order tomaintain accurate intske reccrd
o Ensre dinking viater available to patient at al imes
*  ifunobleto PO:
o Change NMFs to 05 4 NSw/20 mEq KO/L at maintenance rate

° & vaspressin by o Onee mlerating PO, allow FO intake to thirst and discentinue/
YESﬂwhreve'v%— wean [VFswith goal of matching intske to cutput
until LD <3 mif o Ifunabi intein PO {ie, Input 15<50% of outputin the last 4
rmak vascpresin hours), use D5 % N5 to replace 1:1 fin mi) UOP minus PO intake,
dise of 5§ mUfka/hr) every 4 hoursor socner [fnesded (1.2, younger children have
o ITUOR K mife/hr <2 hrs: lamger cutputs)
) sevascpressin by
Lfkafhr each hour, Output: measure glhr
|wier than 0.2 «  Swictracording of urine cutput (UOF) qlbr

+  seumsodim q2hrin the first

«  LiineOsmqizhr

MEDICATIONS

If sodium >140 mEqg/L, start Desmopressin (DDAVP):
o 24yrsold:

] 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 <4yrsold:

. DDAVP subQ

" SubQ initial dosage: 0.05 mcg BID

] Dosing range of 0.1 — 1 mcg/day daily-BID
If sodium <135 mEg/L:
o HOLD DDAVP and call endocrine

LABS

24 hrs after diagnosis; then

cen ace cut o gdhr

o FNe>155mEq/Latay
e, st cbten 2"
accessand replace free
water deficit™

fentinue care above

doses

LaBS
o Seumscdium adhr

RETURNTO
THE BEGINNING

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

JONATHAN MARTIN, MD | ELLIOT MELENDEZ, MD
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CLINICAL PATHWAY: SERVES AS A GUIDE
P I ‘ U M an ag e m e n t O'I: D I Diabetes Insipidus (DI) - Post-operative Neurosurgical Management AND DOES NOT

PICU Management of DI CELCL CIRTERL

Diabetes dusd d if all of the & met:
*  Serumscdium >145 mEQ/L OR anincrease in BmEgfLin 1 hr
+  Serumosmdally >200 mOswhka/H20
LUrine csmel dity <300 mOsyke/H20
cutput >4 mifke/hr for 2 cansacutive hours or >6 mifg/hr for 1 hr

UOP 2-3 ml/kg/hr
x6-12 hours?

/

LABS

s Seumeodim g2hrin the first
24 hrs after diagnesis; then
Maintain A-line and foley catheter as lorg as patientison vescpressin o pace aut g

o FNe>155mEq/Latay
ina™
Basaliine intake: record qLhr irmie, Priust bt n 2
o {fabieto PO accas and replace free
o Disontinue/wean VFswith godl of matching intake to cutput . ;"f@fﬁ"c‘t
o Encoursge al PO intske from single vd umetric container in . neGsmalzhr

order tomaintain accurate intake reccrd
o Ensre dinking viater available to patient at al imes
*  ifunobleto PO:

Tiration for UG o Change MFs to 05 X NSw/f20 mEq KOfL at mainenance rate

o Inere sinty o Once mlerating PO, allow FO intake to thirs: and disccntinue/
usmYE 30 wean VFswith goal of matching inteke o cutput
50 mi 3 i/ o Ifunabi intein PO (ie, ingut 15 <50% of cutputin the last 4
g/ 1max i hours), use D5 ¥ N5 to replace 1:1 fin mi) LD minus PO iniake,
dose of 5 every 4 haursor socner [fneeded (1., younger children have
o IfUOP <1 mifdg/ r lamger cutputs)
o Degessevd

If UOP has reached 2-3 ml/kg/hr LABS | S
for 6-12 hours: e  Serumsodium g4hr

0P 2-3 mifkg/hr
%6-12 hours?

b

e Serum sodium monitoring can
be spaced to every 4 hours if not | — "
already done |

YES

'

05 mg FO once to twice dally
»optimal daily dose range: 0.1 - 0.8 mg/day n 2 divided doses

g s o = e s Q4 mag/m Lsclution for injsction
before, and continuing »  SUbQ it dessge:0.05 mg BID
2 hours after, COAVP *  Dosing range of0.1 - 1 mag/day daly-BO
desing s Ifscdium<135mEqfL:

©  HOLD DDAVPand call endocrine

!

Criteriafor transfer to Med/Surg
. Patient Is stable with input = output and stabl e sodium levels on
schaduled DDAVP {sub) or FO) for 24 hoursafter thelas: tirstion in
the RICU
o Seepage3for Med/Surgcare

o

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD | DAVID HERSH, MD
JONATHAN MARTIN, MD | ELLIOT MELENDEZ, MD
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CLINICAL PATHWAY: THIS PATHWAY

P I ‘ U M an ag e m e n t Of D I Diabetes Insipidus (DI) - Post-operative Neurosurgical Management AND DOES NOT
REPLACE CLINICAL

PICU Management of DI JUDGMENT.

LUrine csmel dity <300 mOsyke/H20
output >4 mifefhr for 2 consecutive hours or >8 mifkg/hr for 1 hr

UOP 2-3 ml/kg/hr —~
x6-12 hours?

Diabetes dusd d if all of the & met:
*  Serumscdium >145 mEQ/L OR anincrease in BmEgfLin 1 hr
*  Saumosmadality >200 mOsTka/H20

FAKE = OUTPUT Lags
G OF INTAKE AND OUTPUT ISESSENTIAL

Seumsadim a2hrin the first

4 rs after disgnosis; then

e pace cut o ganr

o ifNe>155mEq/Latay
ing

Basaliine intake: record qLhr irmie, Priust bt n 2

Maintain A-line and foley catheter as lorg espatientison vascpressin

ifableto PO: eccess and replace free
econti L wr daficite

o Discentinue/wean WFswithgodl of matching intake to cutput wa <
‘ ! ! LiineOsmq12hr

o Encoursge all PO intske from single vd umetric container in
ortler to maintain accurate intske reccrd
o Ensure diinking viater available topatent atal times

ifunabieto FO:

s Toation for LOI o Change MFs to 05 X NSw/f20 mEq KOfL at mainenance rate
o Inere snby o Once mlerating PO, allow FO intake to thirs: and disccntinue/
usmYE 30 wean VFswith goal of matching inteke o cutput
50 mi 3 i/ o Ifunabi intein PO (ie, ingut 15 <50% of cutputin the last 4
g/ 1max i hours), use D5 ¥ N5 to replace 1:1 fin mi) LD minus PO iniake,
dose of 5 every 4 haursor socner [fneeded (1., younger children have

ITUoP <1 mifke/l) A lamger cutputs)
o Derressevd

If UOP has reached 2-3 ml/kg/hr INTAKE/OUTPUT e
for 6-12 hours: e Intake:
0 Continue above care

| Ut E
o  Assess for voiding and —

Close monitoring of Intake and
Output should continue record volume glhr

Output assessment is important beginningZhours & e
. before, and continuing cwooen,
around DDAVP dosing 2 hours after, DDAVP .-

dosing ..

n/mLsalution for injection

the RO

Criteriafor transfer to Med/Surg

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

schaduled DDAVP {subQ) or FO) for 24 hoursafter thelas: tirstian in
See page 3 for Med/Surg care

RETURN TO
THE BEGINNING

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

JONATHAN MARTIN, MD | ELLIOT MELENDEZ, MD
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CLINICAL PATHWAY: THIS PATHWAY

P I C U M anagemen t Of D I Diabetes Insipidus (D) - Post-operative Neurosurgical Management AND DOESNOT
PICU Management of DI REPLACE CLINICAL

JUDGMENT.

Diabetes d d Ifall of the & met:

*  Serumscdium >145 mEQ/LOR anincrease in BmEgfLin 1 hr

o Serumosndaliy >300 mOske/H20

o Urine cemd ity <300 mOsm/kgfH2O

*  Lrine cutput >4 mifkg/hr for 2 consecutive hours ar =8 mifg/hr for 1 hr

MEDICATION
*  Order STAT Vasopressin IV GOAL: INTAKE = OUTPUT Lags
infusion at 0.5 mUkg/he (max METICULOUS TRACKING OF INTAKE AND QUTPUT IS ESSENTIAL

+  seumsodim q2hrin the first

in deseof 5
vasoprassi deseof S miyke/ 24 hrs after diagnosis; then

hrh Accass:

o Gl pharmany in arder «  Maintain Aine and foley catheter as lorg s patientison vascpressin o pace ok Io i
toenare imely (<20 o Nec1smEaLatay
min) delivery of the Basaline intake: record qLhr tme, m:d bt an
medeation o fableto o acesand replace free

water deficit™®

i i IVF: hing i
o Discontinue/wean IVFswith god of matching intske to autput o LineOsmaizhr

o Encoursge all PO intske from single vdumetric container in

« After DDAVP is titrated and the L

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. ) '

N

UIOP 23 mifigfhr
x6-12 hours?
YES

'

INTAKE/OQUTPUT 'MEDICATIONS LABS
+ Intake: o Ifsodium 2140 mEcfL, start Desmopressin (COAVP): *  Serumscdum géhr
o Continue shove care o 4yrsold:
* Ouiput: = Il 0.05 mg RO oncetotwdce daly
o Asses for widing and = Tirateto opima dally dose range: 0.1 - 0.8 mg/dayn 2 divided doses
record valume gihr o <ayrsald:
beginning 2 haurs *  DDAVPaubQ4 ma/mLslution for injection
befare, and continuing *  SubQinitial dosage: 0.05 mag BID
2haursafter, DDAVP *  Dosing range of0.1 - 1 mag/day daly-BD
desirg s Ifscdium<135mEqfL:
©  HOLD DDAVPand call endocrine

!

Criteriafor transfer to Med/Surg
. Patient Is stable with input = output and stabl e sodium levels on
schaduled DDAVP {sub) or FO) for 24 hoursafter thelas: tirstion in
the RICU
o Seepage3for Med/Surgcare

RETURN TO
THE BEGINNING

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

JONATHAN MARTIN, MD | ELLIOT MELENDEZ, MD
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CLINICAL PATHWAY: THIS PATHWAY

M ed /S u rg M an ag e m e n t Of D I Diabetes Insipidus (DI) - Post-operative Neurosurgical Management AND DOES NOT

Med/Surg Management of DI pitasia i

ped/ for Diabs e *Treatmant goals:
Patlent s transferred from PICU when stable *  Input=output
finput = cutput and stable sodium |evels on scheduled 5ubQ or PO DDAVE for 24 heurs afrer thelast fration) ®  Na+135150 mEg/l
Once criteria to transfer out of the
¥
[ Monkoring: |

P I C U tO the med/SU rg f|OOI’S iS met, Med/Surg Management for Diabetes Insipidus:
Patient is transferred from PICU when stable

fOl IOW page 3 Of the pathway: (input = output and stable sodium levels on scheduled SubQ or PO DDAVP for 24 hours after the last titration)

Med/Surg Management of DI

Endocrine to direct care for DI management below

OR unsure if thirst Thirst Intact
s intact
NAoCrinology wi Irect the care for p—— p—
MEDICATIONS METICULOUS TRACKING DF INTAKE AND OUTPUT 5 ESSENTIAL METICULOUS TRACKING OF INTAKE AND
o Continue DOAVP doseestzblished in CUIPUT IS ESSENTIAL
DI management e | (=
. *  Iftreatmentgads® are not met, s Fuidintake gods = fiiid maintanance goals for weight/BSA
additional DDAVP titration to the Intake:
optimal range may be required: Ifable to drink POs *  Fluidintake gosls = flu'd maintenance
o dyrsold: o Setfluid goal per sift {or 1" and 2° half of the day between COAVP goals for weigh/BSA
- Lﬂﬁﬂ‘l"m"‘émmdﬁ“r deses) *  Adlib POintake to meet flud intake godls
o o «  Goal: matchintake tocutput »  Encourae dll PO intake frem a single
= Tratetooptimal daily o Encourage all PO intake from single valumetric container in vaumetric container in order to mantan
dese range: 0.1 -0.8mg/ order to maintain sccurate intaka racord accurate ntake reccrd
dayin 2 divided doses o Ensure drinking water availableto patient at all times ¢ Ensure drinking water avallable to patient
o <ayrsold: atdll fmes
*  DOAVP=ubQ4mag/mL IFpoor, or unreliable, POintake: IVF replacament
salution for injection * D54 NSwith 20 mEq KO/L st mantenence rate  Qutput:
v SubQinitia: 005 Mm@ BD | |a Once toleratng PO, dlow PO intzke to thirst end disccntinufvean | [« intske = oupue
*  Opimd daly dose range: IWF to match goal intake = output *  Ifoutout =2 mifkghrin the last & hours,
0.1-1megfday daly80 [ |a ifunchlie to keep up with PO: use DS % NS 191 replacement call endocrine
o Cendder N3/PEG for long term management

Qutput:
®  Intake = Output (1-2 mifiefhr)

LaBS
»  ISTATor serum Nagizhr for 24 haurs,

®  STATor serum sodium gl2hr then daily
@ Draw before DOAVP dosesif twice daily for before AM DDAVP o Drewbefcre COAVP dosesif twice
dose 1Fon oncea day dosing) daily {or before AM COAVP dose ifon
a Urinecsmglzhe once day dosing)

Are bath of the following treatment godls® met:
e Input=Output
. Na+ 135-150 mEg

. J h 2
Ifinput does not equal cutput:
s Follow ions above to meet is* for 24 hours:
o DDAVPtitraticn’, and
o Adjust fiuid gods based on thirst®

Consider discharge home.

Discharge ariteria:

Stabi e treatment goas® for at least 24 hours

on established DDAVP doses

*  Family aduzaticn/expectations and cutpatient
follow up plan completed andin place

1f Natgoals not met:
o ifNo+ <135 mEQiL
o Hdd DOAVP and asssssinputand output
o ifNas 150 mEQIL
o Titrate DDAVP andfor increase fluid volume
o NI 2155 mEQ/LAND UOP >4 mi/kgdhr
o Consider transfer back to PICL for ICUlavel of care

Discharge Instructions:
Discherge instructions end education by
endecrine

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD | DAVID HERSH, MD
JONATHAN MARTIN, MD | ELLIOT MELENDEZ, MD

ATED; 10.11.2
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Med/Surg Management of DI

Meticulous 1&0 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

back to the PICU for closer
monitoring.

Labs are dependent upon thirst
mechanism.

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

Med/Surg Management of DI

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

e for Diabs . Treatmant goals:
Patient s transferred from PICU when stable «  Input=output
{input = cutput and stble sodium levels on schedulsd SubC o PO DDAVF for 24 hous after thelast fraticn] *  Na+135-150 mEq/L

Endocrine to direct care for DI management below

I Mankoring:

Monitoring:

Meticulous tracking of intake and output q4hr is essential
Vitals q4hr
Labs g12hr and are dependent upon thirst’ (see below)

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

MEDICATIONS N2
«  Continue COAVP dose egablishedin METCULOUS TRACKING OF INTAKE AND OUTPUT 5 ESSENTIAL

PICU pricr to transfer to Med/Surg
e Iftreatmentgols® are notmet,

< are «  Fuidintske gods = flid maintenance goals for weight/BSA
additional DDAVP titration to the

optimal range may be required: \fablate dnk POs
©  Ayrsold: «  Setfluid god per ift for 1" and 2" half of the daybety een COAVP
= It 0.05 mg twice dally deoed
£

«  Goal: matchintake tocutput
o Encoursge all PO ntake from single velumetric container in
order to maintain accurate intaka record
o Enaure drinking water swellableto patient 3t 3l times

* Tratetooptimal dally
dese range: 0.1 0,8 mg/
dayn 2 ivided doses

o <Ayrsold:
*  DDAVP=bQ4mag/mL Ifpoor, or unreliable, POintake: IVF replacament
sc\wT_férlmectlcﬂ *  D5% Nswith 20 mEq KO/L st mantenence rate
* subQnitiel: 005 mg BO | fo Once wleratng RO, dlow PO inteke to thirst and discentinughvesn
*  Opimd dally dose range: IWF to match goal intake = output

0.1-1 mag/day dally-80 s Ifunchle to keep up with PO: Use DS % N5 111 replacement
o Consder NS/PES for long term menagement

Qutput:
®  Intake = Output (1-2 mifiefhr)

= ISTAT or serum sodium gl2hr
@ Draw before DOAVP dosesif twice daily for before AM DDAVP
dose 1Fon oncea day dosing)
+  Urinecsmglzhe

METICULOUS TRACKING OF INTAKE AND
QUTPUT 15 ESSENTIAL

Intake:

*  Fluidintake goals = fluid maintenance
goals for weight/BSA

®  Adlib PDintake to meet fluid intake godls

*  Encourage dl PO intske from a single
velumetric container in order to maintan
accurate intake reccrd

+  Ensure diinking water avallabie to patent
atall imes

Output:

+ Intske = Output

+ Ifoutput =2 mifkefhrin the last & heurs,
call endocrine

LABS
+  ISTATor serum Nagizhr for 24 haurs,
then daily
o Drewbefcre COAVP desesiftwice
daily or before AM CDAVP dose [fon
oncea day dedng)

e Input=Output
.

Are beth of the following treatment goals* met

Na+ 135-150 mEg/)

h 2

Ifinput does not equal cutput:
s Follow ions above to meet is* for 24 hours:
o DDAVPtitraticn’, and
o Adjust fiuid gods based on thirst®

1f Natgoals not met:
o ifNo+ <135 mEQiL
o Hdd DOAVP and asssssinputand output
o ifNas 150 mEQIL
o Titrate DDAVP andfor increase fluid volume
o NI 2155 mEQ/LAND UOP >4 mi/kgdhr
o Consider transfer back to PICL for ICUlavel of care

Consider discharge home.

Discharge ariteria:
Stabi e treatment goas® for at least 24 hours
on established DDAVP doses

Family aduzaticn/expectations and cutpatiant
follow up plan completed andin place

Discharge Instructions:
Discherge instructions end education by
endecrine

RETURN TO
THE BEGINNING

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

JONATHAN MARTIN, MD | ELLIOT MELENDEZ, MD

LAST UPDATED: 10.11.2
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CLINICAL PATHWAY: THIS PATHWAY

SERVES AS AGUIDE

M ed /S u r M an a e' ' l e n t Of D I Diabetes Insipidus (DI) - Post-operative Neurosurgical Management AND DOES NOT
Med/Surg Management of DI pitasia i
reatment goals:
f Thirstz Diabetes Insipidus: b s
{finput = cutput am d SubQ) or PO DDAVP for 24 hours after thelast traficn) . Na# 135-150 mEg/L.
K irect care for DI management below
¥
Monitoring:
Meticulous tracking of intake and sutput gahr s essentia
e Vitdsgahr

Labs q12hrand are dependentupen thirst” (sse belaw)

Thirst not intact
. R bt mar e frequent monitering of vital signs and 1B are requived, cans tiaiill )
OR unsure if thirst - = Thirst Intact

is intact
:

irst ot intact
E [ thirer Thics Lo

Recommendations for I&0s and
labs depend on if thirst mechanisms

are Intact . INTAKE /OUTPUT INTAKE TPUT
METICULOUS TRACKING OF INTAKE AND OUTPUT IS ESSENTIAL — METICULOUS TRACKING OF INTAKE AND
rian] OUTPUT IS ESSENTIAL
Intake: »
BOth re u | re o . Fluid intake goals = fluid maintenance goals for weight/BSA
q - il Intake:
If able to drink PO: e @ Fluid intake goals = fluid maintenance

C M etICUIOUS traCkI ng Of I&OS e  Setfluid goal per shift (or 1" and 2" half of the day between DDAVP -

goals for weight/BSA

« Fluid intake goals to equal fluid

doses)

Ad lib PO intake to meet fluid intake goals

. Goal: match intake to output fadf o Encourage all PO intake from a single
. o Encourage all PO intake from single volumetric container in f'"ﬂg volumetric container in order to maintain
maintenance goals for order to maintain accurate intake record ors accurate intake record
. o Ensure drinking water available to patient at all times e Ensure drinking water available to patient
We|ght/BSA at all times
If poor, or unreliable, PO intake: IVF replacement i
I ntake = Outp ut . D5 % NS with 20 mEq KCI/L at maintenance rate =21 Output:
. 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/hr in 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: er 174
. Intake = Output (1-2 ml/kg/hr)
ot LABS
LABS ol @ iSTAT or serum Na g12hr for 24 hours,
. iSTAT or serum sodium g12hr T 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)
. Urineosm q12hr

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

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

JONATHAN MARTIN, MD | ELLIOT MELENDEZ, MD

LAST UPDATED: 10.11.2

©2013 Connecticut Chilorens Medical Center All fights reservea
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Med/Surg Management of DI

If thirst is not intact (or if there is

uncertainty):

Intake:

« Should have fluid goals set and
encourage all intake from one
container for accurate

measurements if patient is able to
PO
If PO intake is poor:
« Start maintenance IVF
« May need to replace 1:1
« Consider using a NG/PEG for
long term management

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

THIS PATHWAY
SERVES AS AGUIDE
AND DOES NOT

REPLACE CLINICAL
JUDGMENT.

Thirst not in

is intact Montorng:

fing ofintake and output gdhr is essentia
T
‘qi2hrard are dependent upen thirst” {see balow)

Ifmore frequent monitoring of vital sigs and 140 are required, consder transfer back to PICU.

S ]

INTAKE /OUTPUT
METICULOUS TRACKING OF INTAKE AND OUTPUT IS ESSENTIAL @

Intake:

Med/ for Diab du *Treatment goals;
tact Patient is transierred from PICU when stable s Input=output
a & levels on scheduled SubC: or PO DDAVP for 24 hoursafter thelast tivaticn) «  Na+135150 mEg/
OR unsure if thirst direct cre for DI management below
e v

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

QUTPUT 15 ESSENTIAL

. Once tolerating PO, allow PO intake to thirst and discontinue/wean

INTAKE/QUTPUT
METICULOUS TRACKING OF INTAKE AND

If able to drink PO: ok
' ) Rt reakegess = ufd mreenance
e Setfluid goal per shift (or 1° and 2" half of the day between DDAVP || |. TS
doses) T et o by ora 12 et
. accurate intake recerd
. Goal: match intake to output * i waker eotistopaien:
o Encourage all PO intake from single volumetric container in ,
. . . pan . Intake = Qutput
order to maintain accurate intake record © Fovmamihehri elas shars
cdl endocrine
o Ensure drinking water available to patient at all times
. . LABS
If poor, or unreliable, PO intake: IVF replacement * AT senmNoatahefor 2 hars
e D5 % NS with 20 mEq KCI/L at maintenance rate ] Dt et LA soaniton
oncea day dodng)

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 .

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

Discharge writeria:

on establishad DOAVP dosas.

Discharge Instructions:

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

endacrine

. Urine osm q12hr -

@2018 Connecticul Chilgren's Medical Center Al rights reserved

*  Swhbletreatment goas® for at least 34 hours

*  Family aduzaticn/expectations and cutpatient
follow up plan completed andin place

= Discherge instructions and education by

Qe




Med/Surg Management of DI

If thirst is not intact (or if there is

uncertainty):

Labs:
« Sodium should be measured every

12 hours and drawn before DDAVP
doses.

Urine osm should also be
monitored

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

THIS PATHWAY
SERVES AS AGUIDE
AND DOES NOT

REPLACE CLINICAL
JUDGMENT.

Thirst not in

is intact Montorng:

fing ofintake and output gdhr is essentia

T
‘qi2hrard are dependent upen thirst” {see balow)

Ifmore frequent monitoring of vital sigs and 140 are required, consder transfer back to PICU.

Med/ for Diab du *Treatment goals;
tact Patient is transierred from PICU when stable s Input=output
a & levels on scheduled SubC: or PO DDAVP for 24 hoursafter thelast tivaticn) «  Na+135150 mEg/
OR unsure if thirst direct cre for DI management below
e v

e ,
INTAKE /OUTPUT
METICULOUS TRACKING OF INTAKE AND OUTPUT IS ESSENTIAL @
Intake: L
. Fluid intake goals = fluid maintenance goals for weight/BSA e A
If able to drink PO: e

e Setfluid goal per shift (or 1° and 2" half of the day between DDAVP | | | ws i
e  Goal: match intake to output Erar g e
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

atall imes

bon | |+ intoke = ouput

cal endocrine

If poor, or unreliable, PO intake: IVF replacement

then daily

oncea day dodng)

. Once tolerating PO, allow PO intake to thirst and discontinue/wean

. Fluid intake gosls = flu'd maintenance

Ad lib PO intake to meet fluid intake godls
d +  Encourage al PO intske from a single
oses velumetric container in arder to maintain

. Ensure drinking water awallable ro patient

. If output >2 miflg/hrin the |ast & haurs,

LaBS
»  ISTATor serum Nagizhr for 24 haurs,

. D5 % NS with 20 mEq KCI/L at maintenance rate b o Drawbefre COAVE doeeslfuice

daily (or before AM COAVP dose ifon|

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 .

Consider discharge home.

Discharge writeria:

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

on establishad DOAVP dosas.

Discharge Instructions:

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

endacrine

. Urine osm q12hr -

@2018 Connecticul Chilgren's Medical Center Al rights reserved

*  Swhbletreatment goas® for at least 34 hours

*  Family aduzaticn/expectations and cutpatient
follow up plan completed andin place

= Discherge instructions and education by

Qe




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
mi/kg/hr in the last 4 hours

Labs:
* Only sodium will be monitored

CLINICAL PATHWAY:

Med/Surg Management of DI

Diabetes Insipidus (DI) - Post-operative Neurosurgical Management

Pauen[ s transferred From PICU when stable

( {input = cutput and stable sodium |evels on scheduled SubQ or PO DDAVE,

Endocrine to d.rectcar: for DI managa

Treatmant goals:
Input = output
Na+ 135-150 mEq/L.

Thirst Intact

o Vitdsgahr

Meticulous tracking ofintake and sutput gdhr is essentia
Labs q12hrand are dependentupen thirst” (sse belaw)

fmore frequent monitoring of vital sigs and 140 are required, consder transfer back ta HCU.

Moni loriu

' v

MEDICATIONS
«  Continue DDAVP deoseestzblished in
PICU prier to transfer to Med/Surg
e Iftreatmentgodls® are notmet,
additional DDAVP titration to the
optimal range may be requred:
o Ayrsold:
= it 0.05 mg twice dally
PO
= Tivatetooptimal daily
dose range: 0.1 —0.8mg/
dayin 2 divided doses
o «wsc\d
DOAVP subQ 4 mag/mL
solulion for injection
*  SubQinitial: 0.05 mag BID
*  Optima daly doss range:
0.1-1 mg/day daly-BID

MET]

Intake:
o Audi
lhblﬂod
Setfl
duses]
. Go:
°

o

tFpcer,or
DSH
«  oOnee
IvFtof
«  Ifund
«  Cend

STAT|

e Urine|

®  Follow recommendztions
o DDAVPtitraticn’, an|
o Adjust flid godis ber

o ifNo+ <135 mEQiL

o Hdd COAVP and assf
o fNas 150 mEQIL

o Tirate DOAVP andf)
o ifNa+ 2155 mEq/L AND U)

o Consder transfer baf

1finp)

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-L

JONATHAN MARTIN, MD | ELLIOT MELENDEZ, MD
LAST UPDATED: 10.11.2

@2018 Connecticul Chilgren's Medical Center Al rights reserve

INTAKE /OUTPUT
METICULOUS TRACKING OF INTAKE AND

OUTPUT IS ESSENTIAL

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
volumetric container in order to maintain
accurate intake record

. Ensure drinking water available to patient
at all times

Output:

. 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
once a day dosing)

THIS PATHWAY
SERVES AS AGUIDE
AND DOES NOT

REPLACE CLINICAL
JUDGMENT.




CLINICAL PATHWAY: THIS PATHWAY

SERVES AS AGUIDE

M ed /S u rg M an ag e m e n t Of D I Diabetes Insipidus (D) - Post-operative Neurosurgical Management AND DOES NOT

Med/Surg Management of DI JUDGMENT.

e for Diabs . Treatmant goals:
Patient s transferred from PICU when stable «  Input=output
{input = cutput and stble sodium levels on schedulsd SubC o PO DDAVF for 24 hous after thelast fraticn] *  Na+135-150 mEq/L

Endocrine to direct care for DI management below

Medications'

Montoring:
Meticulous tracking ofintake and sutput gdhr is essentia

« All patients will continue their
scheduled DDAVP dose that was P

established in the PICU. *Treatment goals:
° Input = output

Treatment goals are outlined in the “Jo  Nat+135-150 mEq/L
yellow box. DDAVP may need to be O N T |

QUTPUT 15 ESSENTIAL

v PICU prier to transfer to Med/Surg Intake:
f - - — s Fuidintske godls = flid maintanancs goals for weight/BSA
urther titrated to reach these optima s
Ifable to drink PO: s Fluidintake goals = flu'd maintenance
= Setfluid goal per sift {or1" and 2" half of the daybetween COAVP goals for weigh/BSA
deses) *  Adlib POintake to meet flud intake gods
+  Goal:matchintake tocutput *  Encourage al PO intske from a single
0 MEDI CATIO Ns o Encoursge all FOintake frem single volumetric container in velumetric conteiner in arder to maintain
order to maintain accurate intske record accurate intake record
° Conti nue DDAVP dose establish ed in o Ensure drinking water avallablato patient at 3l times . i\:r:::;\kirg water avallable to patisnt

IFpoor, or unreliable, POintake: IVF replacement

PICU prior to transfer to Med/Surg || ehia i i amininzrae ;
*  Once wleraing FO, é\autm inteke to thirst and b scontnughvesn ®  Inteke s Output )
o If treatment goals* are not met, B s e TGt e
. e . . . Consider NS/PES for long term man ag sment.
additional DDAVP titration to the e

optimal range may be required:

Qutput:
o Intake = Output (12 mife/hr)

LaBS
»  ISTATor serum Nagizhr for 24 haurs,

LABS
. = STATorserum sodium a12hr then daily
o 24 yrs Old * o Draw before DOAVP dosesif twice daily {or before AM DDAVP o Drawe before COAVP dosesif twice
.y . . dose Ifan once  day dogng) daily [or before AM CDAVP dose ifon|
= Initial: 0.05 mg twice daily [|- wneemanr Sncta don o)
: :

PO

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

Are bath of the following treatment godls® met:
e Input=Output
. Na+ 135-150 mEg/)

. J h 2

bmendations above to mest treatment gosls® for 24 hours: Censider dischargehome.

.
<4 r I : e . d Discharge ariteria:
o yrso d Lidgods based on thirst” o Swbletreatmentgoals® for at least 24 heurs
. on ssrablish=d COAVP dosss )
L D DAVP Su b Q L bt goals not met «  Family aducation/expectations and cutpatisnt

follow up plan completed andin place

= SubQ initial: 0.05 mcg BID fe™ ="

POAVP andfor increase fluid volume

. Optimal daily dose range: [aaeci e, . ...
0.1 -1 mcg/day daily-BID

Discharge Instructions:
= Discherge instructions and education by
endecrine

RETURN TO
THE BEGINNING

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD | DAVID HERSH, MD =
JONATHAN MARTIN, MD | ELLIOT MELENDEZ, MD m

©2013 Connecticut Chilorens Medical Center All fights reservea




THIS PATHWAY
SERVES AS AGUIDE

CLINICAL PATHWAY:

Diabetes Insipidus (DI) - Post-operative Neurosurgical Management
Med/Surg Management of DI JUDGMENT.

e for Diabs . Treatmant goals:
Patient s transferred from PICU when stable «  Input=output
{input = cutput and stble sodium levels on schedulsd SubC o PO DDAVF for 24 hous after thelast fraticn] *  Na+135-150 mEq/L

AND DOES NOT
REPLACE CLINICAL

Med/Surg Management of DI

Endocrine to direct care for DI management below

Manitoring:

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

Ifmore frequent monitoring of vitalsigs and 1&0s are required, consder transfer back to PICU.

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

—
INTAKE/QUTPUT
MEDICATIONS METCUIOUS TRACKING GF INTAKE AND GUT Wil METKULOUS TRACKING OF INTAKE AND
«  Continue DOAVP doseestzblishe: TP 1S ESSENTIAL

thm

If treatment goals® are not met, ) T TR e T S T

If input does not equal output,
consider DDAVP titration and
adjusting fluid goals.

weight/BsA

Intake:

*  Fluidintake goals = fluid maintenance
goals for weight/BSA

®  Adlib PDintake to meet fluid intake godls

*  Encourage dl PO intske from a single
velumetric container in order to maintan
accurate intake reccrd

+  Ensure diinking water avallabie to patent
atall imes

If input does not equal output:
e  Follow recommendations above to meet treatment goals* for 24 hours: i

o  DDAVP titration', and ...
o Adjust fluid goals based on thirst? -

| Qutput:
st and b scontinushvesn +  Inteke = Output
e Ifoutout=2 mifkg/hrin the last 4 hours,
1:1 replacement call endocrine

pif the day between DDAVP

If sodium goals are not met,

guidelines for DDAVP and/or input
adjustments are listed.

If there is concerning Na of >155
mEqg/L and UOP >4 ml/kg/hr,
consider transfer back to the PICU.

If Na+ goals not met: &
If Na+ <135 mEq/L:
o  Hold DDAVP and assess inputand output
If Na+>150 mEq/L:

il for before AM DDAVP

LaBS
»  ISTATor serum Nagizhr for 24 haurs,
then daily
o Drawbefere CDAVP desesiftwice
daily (or before AM COAVP dose ifon

oncea day dodng)
T

o  Titrate DDAVP and/or increase fluid volume
If Na+ >155 mEq/L AND UOP >4 mi/kg/hr:
o) Consider transfer back to PICU for ICU level of care

of the following treatment goals* met
e Input=Output
. Na+ 135-150 mEg/)

h 2

Ifinput does not equal cutput:

o meet T for 24 hours:

o DDAVPtitraticn’, and
o Adjust fluid goais based on thirst’

1f Natgoals not met:
o ifNo+ <135 mEQiL
o Hdd DOAVP and asssssinputand output
o ifNas 150 mEQIL
o Titrate DDAVP andfor increase fluid volume
o NI 2155 mEQ/LAND UOP >4 mi/kgdhr
o Consider transfer back to PICL for ICUlavel of care

*  Swbletreatment goas® for at least 34 hours

*  Family aduzaticn/expectations and cutpatient

= Discherge instructions and education by

Consider discharge home.

Discharge ariteria:
on established DDAVP doses
follow up plan completed andin place
Discharge Instructions:

endacrine

RETURN TO
THE BEGINNING

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

JONATHAN MARTIN, MD | ELLIOT MELENDEZ, MD

LAST UPDATED: 10.11.2
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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: SERVES ASA EUIDE

Diabetes Insipidus (DI) - Post-operative Neurosurgical Management AND DOES NOT
Med/Surg Management of DI nemenr

e for Diabs . Treatmant goals:
Patient s transferred from PICU when stable «  Input=output
{input = cutput and stble sodium levels on schedulsd SubC o PO DDAVF for 24 hous after thelast fraticn] *  Na+135-150 mEq/L

Endocrine to direct care for DI management below

Manioring:
s Meticulous tracking ofintake and cutput gdhr is essentia
s Vitdsgahr
s Labsgl2hrand are dependentupen thirst” (see below)

rt monitoring of vital siges and 1805 are required, cons der transfer back ta PICU.

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

1 T
INTAKE/QUTPUT
[ MEDICATIONS EC AND OUTPUT 5 ESSENTIAL
i oo dasseas Y £ ke T T e
PICU pricr to transfer to Med/Su.y i

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

6  Hdd DDAVP and asssssinputand output R A n place
o fNas> 150 mEQ:
o Tirate DDAVP andfor increase fluid volume |, Dischaguinstrutions:
o ifNas 2155 mEQ/LAND LOP >4 mi/kgihe: »  Discherge instructions end education by
: endecrine

kg/h
o Consider ransfer backto PO for ICUlevel of care

RETURN TO
THE BEGINNING

CONTACTS: CEM DEMIRCI, MD | EMILY GERMAIN-LEE, MD | DAVID HERSH, MD [ 0
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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.
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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.
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 Quality metrics are under development.
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 Cem Demirci, MD
o Division of Endocrinology
* Emily Germain-Lee, MD
o Division of Endocrinology

* David Hersh, MD
o Division of Neurosurgery

e Jonathan Martin, MD

O

* El

O

DIvision of Neurosurgery

1ot Melendez, MD
Division of Critical Care
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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.



