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What is a Clinical Pathway? et

An evidence-based guideline that decreases unnecessary variation and helps
promote safe, effective, and consistent patient care.
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Objectives of Pathway “=®Childrens

 To decrease variation in the care of neonates admitted for hyperbilirubinemia

 To triage admission processes including when to directly admit to
medical/surgical floors vs. Neonatal Intensive Care Unit

 To standardize breastfeeding support during admission, including pumping,
when to supplement, and lactation consultation for all breastfeeding infants

» To encourage continuation of exclusive breastfeeding
« To decrease unnecessary use of intravenous therapies

« To guide care involving phototherapy, and decrease delay in initiation of
phototherapy

 To standardize laboratory monitoring and decrease unnecessary rebound total
serum bilirubin testing

* To ensure Vitamin D supplementation, when indicated
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Why is Pathway Necessary? “=®Childrens

« Neonates requiring readmission for treatment of hyperbilirubinemia patients are
a vulnerable low volume though high risk population

* In 2022 the APP released updates from the original 2004 guidelines for the care
of infants = 35 weeks gestation

* Primary goal of care is the prevention of kernicterus; a permanent disabling
neurological condition

* Reducing variation in care such as feeding support, laboratory assessments,
and phototherapy treatment is essential to providing high value and equitable
care for this vulnerable population

« Maximizing nutrition and initiating lactation support at the start of the admission
are essential parts of care often overlooked for these patients




Updates to Pathway 2023 O e

« Page 1 of pathway is a navigation page for quick clicking to admission
algorithm, ED management, inpatient management, and helpful appendices

» Updated bilirubin nomograms and treatment criteria based upon updated APP
clinical practice guideline released August 2022

* Clarified recommendations for extended lab evaluation and when it is indicated

 Improved guidance for Total Serum Bilirubin (TSB) monitoring during and after
phototherapy

« Appendix C Etiologies and Risk Factors updated
 Defined phototherapy dosing to ensure patient receives intensive phototherapy

 Improved guidance for expected feeding volumes of a neonate based on age
(Inpatient algorithm and appendix D) and how to assess for suboptimal intake
(appendix D)
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What is Neonatal (Indirect) Hyperbilirubinemia '.'Ch.urens

* More than 80% of neonates will have some degree of jaundice
* Neonatal Hyperbilirubinemia is nearly a universal condition in the newborn

 Clinical Manifestations
—yellowing of skin, sclera, mucous membranes (jaundice)

« Biochemical Manifestations
—Increased total serum bilirubin (TSB) as a result of an elevated indirect serum bilirubin

* Requires a consistent approach to screening and treatment

* The mainstay of treatment is NUTRITION and PHOTOTHERAPY (when
indicated) |

Kemper, A. R., et al. (2022).
Gallois, Sarathy, & Staude (2022)




Bilirubin Metabolism
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What's the big deal? O e

 Bilirubin is a cell toxin

 High free unconjugated bilirubin can be deposited in the tissues, including the
brain

* Bilirubin neurotoxicity and kernicterus are preventable consequences brain
damage caused by bilirubin deposition in the brain



CLINICAL PATHWAY: S AE AlGUIEIE

AND DOES NOT

Hyperbilirubinemia in the Neonate REPLACE CLINICAL

JUDGMENT.

Inclusion criteria: newboms already discharged from birth hospital or who remain in NICU AND
are <14 days old, born at 235 wk gestation, previously suspected/known indirect hyperbilirubinemia with
suspected/known need for phototherapy
Exclusion Criteria: >14 days old; <35 wk gestation at birth, suspected sepsis, signs of hyperbilirubinemia
neurotoxicity (hypertonia, arching, retrocollis, opisthotonos, fever, high pitched cry)

This is the Hyperbilirubinemia in the
Neonate Clinical Pathway — Navigation Phase of Care Navigation Links
p a g e e  Admission Algorithm

¢ Emergency Department

® Inpatient Management

Navigation page provides quick clicking to

admission algorithm, ED management,
inpatient management, and helpful
append|ces ¢ Appendix A: Phototherapy Nomograms

¢ Appendix B: Exchange Transfusion Nomograms

Appendices and Feeding Log

e Appendix C: Etiologies and Risk Factors
e Appendix D: Admitting RN Tips and Tricks

We will be reviewing each component of the «  AppendiE: Feeding Log
pathway in the following slides.

NEXT PAGE o

CONTACTS: JILL HERRING, APRN | MARY LUSSIER, RN, IBCLC | ILANAWAYNIK, MD | KRISTIN WELCH, MD
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5 THIS PATHWAY
CLINICAL PATHWAY: SERVES AS A GUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

Hyperbilirubinemia in the Neonate

Inclusion criteria: newboms already discharged from birth hospital or who remain in NICU AND
are <14 days old, born at 235 wk gestation, previously suspected/known indirect hyperbilirubinemia with
suspected/known need for phototherapy
Exclusion Criteria: >14 days old; <35 wk gestation at birth, suspected sepsis, signs of hyperbilirubinemia
neurotoxicity (hypertonia, arching, retrocollis, opisthotonos, fever, high pitched cry)

Hyperbilirubinemia in the Neonate
C||n|Ca| Pathway Phase of Care Navigation Links

e Admission Algorithm
¢ Emergency Department

® Inpatient Management

Please review these updated inclusion and

exclusion criteria:

* Newborns already discharged from birth Appendices and Feeding Log
hospital or who remain in NICU AND «  AppendixA: Phototherapy Nomograms
o rest Of Cr'tena rema|n the same e Appendix B: Exchange Transfusion Nomograms

e Appendix C: Etiologies and Risk Factors

e Appendix D: Admitting RN Tips and Tricks

e Appendix E: Feeding Log

Inclusion criteria: newborns already discharged from birth hospital or who remain in NICU AND

are <14 days old, born at 235 wk gestation, previously suspected/known indirect hyperbilirubinemia with
suspected/known need for phototherapy

Exclusion Criteria: >14 days old; <35 wk gestation at birth, suspected sepsis, signs of hyperbilirubinemia

neurotoxicity (hypertonia, arching, retrocollis, opisthotonos, fever, high pitched cry)

NEXT PAGE o

CONTACTS: JILL HERRING, APRN | MARY LUSSIER, RN, IBCLC | ILANAWAYNIK, MD | KRISTIN WELCH, MD
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CLINICAL PATHWAY: S AE AlGUIEIE

AND DOES NOT

Hyperbilirubinemia Admission Algorithm REPLACE GLINICAL

JUDGMENT.

Geterrmne outpatient total serum bilirubin (TSB) and refer to appropriate service unit as determined be\wv

S ‘ ‘

This is the Hyperbilirubinemia in the Neonate Clinical

- - L ]
P ath way. — Ad mission Al ori t h m A v TR v T =T Pyt e PP P2 P
- met:
Result > 8hrs old . TSBat threshold line on Exchange Transfusion

Phototherapy indicated per phototherapy AND/OR Nomograms [Appendix B) or BiliTool

nomograms [Appendix A) or BiliTool (MUST e Does notmeet direct admisson criteria’ OR

be TSR alue, not TcB) AND/OR e TSB=2pdntswithin exchange transfusion

o IfTSBwithin £ 2 paintsof threshdd line e EDevauation otherwise indicated nomecgram line (Appendix B) WITH signs of
on Exchange Transfusion Nomograms hemolysis (anemia, reticul ocy tos's), sepsi s, or signs
(Appendix B), must be WITHOUT signs of ofhyperbilirubineria neurotoxicity*

hemolysis (anemis, reticul oeytosis),
sepsis, or signs of hyperbilirubinemia

Admission algorithm helps determine if patient requires e
admission, and if may be direct admission to med/surg ’
vs. requires ED visit vs. requires direct admission to —— L e

.
Children’s One Call 1-833-PEDS-NOW (1-833- One Call 1-823-PEDS NOW (1-833-733-7660) to
A A ; discuss adrission with NICU attending on-call.

733-7669) to discuss admission with Hospital . :

HFTSR <
Nodicine attending oncall {fTSE < 2 points of exchange but none of the

Meets direct admission criteria”

above risk factors, may callon call NICU Attending
i to discuss clinical concerns**

!

Followe treatment protocol on Inpatient
S Follow treatment protocol on ED Man agement of
Management of Hyperbiliubinemia (page 4) of ment proto Care off pathway, per NICU
ol Hyperbilirubinemia (page 3) of pathway

« Admission criteria are based on updated bilirubin
nomograms and patient’s risk for hemolysis.

Links added to bring you directly to nomograms and
to assist with assessment for treatment based
on updated nomograms

1Sizns of ilirubi It dcity “Direct admission criteria:
o Hyertonia o Patienthas TSBwithin 8hoursof admission
. . o o Arching o Patentseen inlast24 hoursby referring service
o Retrocollis o Patienthasaccepting attending
eslational age Is accounted 1or in eacn nomogram (no > osorcs o nbi e oo medfa it
o Fever medical attention for 30 minutes
o Highpitchedery

risk factors & 1 or more risk factors)

RETURNTO
THE BEGINNING

CONTACTS: JILL HERRING, APRN | MARY LUSSIER, RN, IBCLC | ILANAWAYNIK, MD | KRISTIN WELCH, MD
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Phototherapy Nomograms s

Phototherapy Thresholds: No Hyperbili Phototherapy Thresholds: One or More
Neurotoxicity Risk Factors Hyperbili Neurotoxicity Risk Factors

24

20

- - =

Photatherapy Thresholds: No Hyperbilirubinemia Neurotoxicity Risk Factors

Total Serum Bilirubin (mg/dL)
Total Serum Bilirubin (mg/dL)

Gestational Age
— 40 Weeks Gestational Age
= 39 Weeks = =38 Weeks
— 38 Weeks - 37 Weeks
= 37 Weeks — 36 Weeks
— 36 Weeks - 35Weeks
= 35Weeks
/
r
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Age - hours Age - hours
(days) (days)

Hyperbilirubinemia Neurotoxicity Risk Factors:

Albumin <3.0 g/dL; isoimmune hemolytic disease, glucose-6-phosphate dehydrogenase (G6PD) deficiency, or other hemolytic conditions;
sepsis; or any significant clinical instability in the previous 24 hours. Gestational age accounted for within in nomogram.

Adapted from: Kemper, A. R,, et al. (2022). Clinical Practice Guideline Revision:
Management of Hyperbilirubinemia in the Newborn Infant 35 or More Weeks of

Gestation. PediatricsI 150i3h €2022058859.
]
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Exchange Transfusion Nomograms Childrens

Exchange Transfusion Thresholds: No Exchange Transfusion Thresholds: One or
Hyperbili Neurotoxicity Risk Factors More Hyperbili Neurotoxicity Risk Factors
28 24
BT T T A T T | LT T 2
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g 20
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E e
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Age - hours Age — hours
{days) {days)

Hyperbilirubinemia Neurotoxicity Risk Factors:
Albumin <3.0 g/dL; isoimmune hemolytic disease, glucose-6-phosphate dehydrogenase (G6PD) deficiency, or other hemolytic conditions;
sepsis; or any significant clinical instability in the previous 24 hours. Gestational age accounted for within in nomogram.

Adapted from: Kemper, A. R., et al. (2022). Clinical Practice Guideline Revision:
Management of Hyperbilirubinemia in the Newborn Infant 35 or More Weeks of

Gestation. PediatricsI 150i3h €2022058859.
]



This is the Hyperbilirubinemia in the
Neonate Clinical Pathway. —
Emergency Room Management

We will be reviewing each
component in the following slides.

CLINICAL PATHWAY: THIS PATHWAY

SERVES AS AGUIDE

AND DOES NOT

Hyperbilirubinemia Emergency Room Management REPLACE CLINICAL

JUDGMENT.

Inclusion criterfa: newboms already dischaged from birth hospital o who remain in NIOJ AND are <14 daysold, barn at
235 wkgestation, previously suspected/known indirect hyperbilirubine miawith suspected/known need for phototherapy
Exclusion Criterfa: »14 days old; <35 wk gestation at birth, suspected sepsis, signs of hyperbilirubinemia neurotoxicity”

Determine appropriate admission service [MS Floor vs NICU) based on outpatient bilirubin [Admission Algorithm):

v

If patient sent to El

zns of

Hypertonia
o Triage RN: ESl level 2 {acute)
0 ED RN:
o Obtain sample for total and direct serum bilirubin and POCT gluccse via heel stick, regardiess ofneed for
additional labs o 1V access {includes patientsw/pricr resut < 8hrs old)
o Placeinfant onblli blanket STAT

Initial Provider Assessment

High pitched
oy

Clinical history/physical exam:
o Gestational Age
e Currentagein hours
e Mother'sblood type (Infant’s Hlood type if mother type O, Rh negative, or antibody +)
o Birthweightand current weight
e Method and frequency of feeding
e Stoolandurine cutput
o Signs/level of dehydration

Hyperbilirubinemia Evaluation for Treatment:
o Consider etiologies and risk factors for necnatal hyperbilirubinemia (Appen dix ¢)
e Determinef there is pathclcgic rate of rise (2 0.2mg/dL/hour or >Smg/dL in 24 hours)
e Determine threshold for phototherapy and exchange transfusion usirg BiliTool or pY @ ix A) and Exchange
(Appendix B)

Laboratory: Consider additional labsas clinicallyindicated
o CBCwdiff, reticulocyte count, DAT, [ifnot known), type and screen, peripheral smear - If mother/baby blood types unknown, early-onset Jaundice (first 24 hrs
after birth), phototx or exchange transfusion during birth hospitalization, bilirubin levelsw/in 2 mg/dLof threshald in 1748 hrs oflife, rapidy rising TSBlevels
(increasing by 20.2 me/dLper hour), ABO incompatikility regardless of DAT reault, family hxinherited hemolytic disorder
e GBPD- if clinical ccncem For hemdlysis and DAT negative, or if early onset hyperbil and persistent beyond first week of life, familial or radial or ethnic risk
o Electrolytes, POCT urine dip for specific gravity — Obtain if concern for moderate or severe dehydration
o Additicnal labs considerations (i clirically indicated): Liver panel and albumin; blood, urine, CSFeultures/counts

FEN/GI:
o Initate home feeding
o Providebreastfeading mothers with breast pump, kit, and pumping instructions If prol cnged ED stay
o Atemptentera repletion of hydration (PO or NG)
o WWhydration only If severe dehydration or electrolyte abnorml ities

Phototherapyindicated
per phototherapy
nomograms [Appendix A) or
BiliTool (MUST be TSB value, not TeB)

Totalserum bilirubin
<2 paints of nomogram line on

Exchange Transfusion Nomograms
[Appendix B) or BiliTool WITH signs of
hemolysis (anemmia, reticul ccytosis), sepsis, or
signs of bilirubin neurctoxicity®

Phototherapy NOT indicated per
Phototherapy Nomograms [Appendix A) AND
well appearing without other indicaticn for
admission

IFTSE within < 2 points of thresholdlineon
Exchange Transfusion Nom ograms (Appendix
B) or BiliTool, must be WITHOUT signs of
hemolysis (anemia, reticulocytosis),
sepsk, or sigrs of bilibin

neurotoxicity’

IfTSBwithin 2 points of exchange,
bt none of above risk factors,
may call to discuss
se with NiCU
attending

Discharge with dose follow up

e AdmittoNICU
e Careoff pathway

©  Refer to Exchange Transfusion
Nomograms (Appendix B} or BiliTool

e Admitto Med/Surg on Pediatric Hospital
Medicine

Discharge Instructions:

e Continue feedirgs on dermand with goal of
10-12 feedingsper day. Follow up with PCP
1 dayafter discharg e

e Continue feedirg, supplermenting feedings,
and pumpirg asrecommended by

Primary Care Team

e Continue care per Inpatient Management
of Hyperbilirubinemia [page 4)

Startintensive phototherapy in ED f boarder or

. N oy i
awditing inpatient bed placement for>2 hours, in ED if there will be a waitfor a NICU beg

RETURNTO
THE BEGINNING

CONTACTS: JILL HERRING, APRN | MARY LUSSIER, RN, IBCLC | ILANAWAYNIK, MD | KRISTIN WELCH, MD
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CLINICAL PATHWAY: THIS PATHWAY

SERVES AS AGUIDE
AND DOES NOT

Hyperbilirubinemia Emergency Room Management REPLACE CLINICAL

JUDGMENT.

Inclusion criterfa: newboms already dischaged from birth hospital o who remain in NIOJ AND are <14 daysold, barn at
235 wkgestation, previously suspected/known indirect hyperbilirubine miawith suspected/known need for phototherapy
Exclusion Criterfa: »14 days old; <35 wk gestation at birth, suspected sepsis, signs of hyperbilirubinemia neurotoxicity”

Determine appropriate admission service [MS Floor vs NICU) based on outpatient bilirubin [Admission Algorithm):

v

If patient sent to ED: Hypertonia
Arching

Retrocollis

o Triage RN: ESl level 2 {acute)
0 ED RN:
o Obtain sample for total and direct serum bilirubin and POCT gluccse via heel stick, regardiess ofneed for
additional labs o 1V access {includes patientsw/pricr resut < 8hrs old)
o Placeinfant onblli blanket STAT

Initial Provider Assessment

High pitched
oy

e Currentagein hours

n l Ca I Pathway _E m e rg e n cy . y;/‘\rotiq‘ir;‘sgt:;)::dt\zig:iamwssg:\tood type if mother type O, Rh negative, or antibody +)
Management

IC-I;?{p_erbiIirubinemia in the Neonate
|

Method and frequency of feeding
Stool and urine output
Signs/level of dehydration

Hyperbilirubinemia Evaluation for Treatment:
o Consider etiologies and risk factors for necnatal hyperbilirubinemia (Appen dix ¢)
e Determinef there is pathclcgic rate of rise (2 0.2mg/dL/hour or >Smg/dL in 24 hours)
e Determine threshold for phototherapy and exchange transfusion usirg BiliTool or pY @ ix A) and Exchange
(Appendix B)

Laboratory: Consider additional labsas clinicallyindicated
o CBCwdiff, reticulocyte count, DAT, [ifnot known), type and screen, peripheral smear - If mother/baby blood types unknown, early-onset Jaundice (first 24 hrs
after birth), phototx or exchange transfusion during birth hospitalization, bilirubin levelsw/in 2 mg/dLof threshald in 1748 hrs oflife, rapidy rising TSBlevels

Delay in initiati f phototh must
e ay I.r'] I n I I a I O n O p O O e ra py u S (increasing by 20.2 mg/dLper hour), ABO incompatibility regard ess of DAT result, family hxinherited hemolytic disorder
e GEPD—if clinical concem for hemolysis and DAT negative, or if early cnset hyperbili and persistent beyond first week of life, familial or racial or ethnic risk
b e a VO I d e d . Electrolytes, POCT urine dip for specific gravity — Obtain if concern for moderate or savere dehydration
o Additional labs considerati ons (if clinically indicated): Liver panel and albumin; blood, urine, CSF cultures/counts
. .
« ED RN to obtain total and direct
e Initiate home feeding
= - - o  Providebreastfeedng mothers with breast pump, kit, and purmping instructions if prol cnged ED stay
serum bilirubin & POCT glucose e
b h I t. k . . IV hydration only if severe dehydration or electrolyte abnormal ities

Start patient on biliblanket
STAT while labs are pending

Phototherapyindicated

per phototherapy
nomograms [Appendix A) or
BiliTool (MUST be TSB value, not TeB)

Totalserum bilirubin
<2 paints of nomogram line on

Exchange Transfusion Nomograms
[Appendix B) or BiliTool WITH signs of
hemolysis (anemmia, reticul ccytosis), sepsis, or
signs of bilirubin neurctoxicity®

Phototherapy NOT indicated per
Phototherapy Nomograms [Appendix A) AND
well appearing without other indicaticn for

IFTSB within 2 points of thresholdlineon
Exchange Transfusion Nom ograms (Appendix
B) or BiliTool, must be WITHOUT signs of
hemolysis (anemia, reticulocytosis},
sepsk, or sk of bilubin

admission IfTSBwithin 2 points of exchange,

hut none of above risk factors,
may call to discuss
u

If patient sent to ED:

. Triage RN: ESI level 2 (acute)
ED RN:
o  Obtain sample for total and direct serum bilirubin and POCT glucose via heel stick, regardless of need for
additional labs or IV access (includes patients w/prior result < 8 hrs old)
o  Placeinfant on bili blanket STAT

Transfusion
lendix B) or BiliTool

erapy immedately
it for a NICU b

CONTACTS: JILL HERRING, APRN | MARY LUSSIER, RN, IBCLC | ILANA WAYNIK, MD | KRISTIN WELCH, MD ]
...Coqnedlan
Childrens
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Hyperbilirubinemia in the
Neonate Clinical Pathway. —
Emergency & Inpatient Clinical history/physical exam:
Management *  Gestational Age

¢ Current age in hours

CLINICAL PATHWAY: CERVis AS A GUIDE
Hyperbilirubinemia Emergency Room Management

AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

iths owin need for phototherapy
s of hyperbilirubinemia neurotoxicity”

e TriageRN: ESI level 2 (acute)

s EDRN:
o Obtain sample for total and direct serum bilirubin and POCT glucose via heel stick, regardless of need for ‘

‘ If patient sent to ED:

Initial Provider Assessment

Initial provider assessment *  Mother's blood type (Infant's blood type if mother type O, Rh negative, or antibody +)

+  Birth weight and current weight
¢ Method and frequency of feeding
¢ Stool and urine output

o Critical clinical history & physical
exam are included

« essential to determine ¢ Signs/level of dehydration
phototherapy and

exchange transfusion Hyperbilirubinemia Evaluation for Treatment:

criteria +  Consider etiologies and risk factors for neonatal hyperbilirubinemia (Appendix C)

o Determine treatment threshold

*  Determine if there is pathologic rate of rise (> 0.2mg/dL/hour or > Smg/dL in 24 hours)

with BiliTool.org or AAP ¢ Determine threshold for phototherapy and exchange transfusion using BiliTool or Phototherapy Nomograms (Appendix A) and Exchange Transfusion Nomograms

nomograms 2022 (Appendix)
Must also consider if there is a
pathological rate of rise =
0.2mg/dL/hour

Appendix C added to support
review of etiologies and risk
factors

|Appendix 5§ o Bl 1 001 WL H SIgNS oF
hemolysis (anemmia, reticul ocytosis), sepsis, or
signs of bin neurctosicity®

may call to discuss
case with NICU
attending

e AdmittoNICU
edicine e Careoff pathway

©  Refer to Exchange Transfusion
Nomograms (Appendix B} or BiliTool

inue care per Inpatient Management
ubinemia (page 4,

lema
r day. Follow up with PCP
ge

Startintensive phototherapy in ED f boarder or

. N oy i
awditing inpatient bed placement for>2 hours, in ED if there will be a waitfor a NICU beg

RETURNTO
THE BEGINNING

CONTACTS: JILL HERRING, APRN | MARY LUSSIER, RN, IBCLC | ILANAWAYNIK, MD | KRISTIN WELCH, MD
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CLINICAL PATHWAY: A A SIS

Hyperbilirubinemia in the Neonate R oLACE ELINICAL
Appendix C: Etiologies and Risk Factors JUDGMENT.

Etiologies of Hyperbilirubinemia

Hyperbilirubinemia in the Neonate
Clinical Pathway. — Appendix C:

Etiologies and Risk Factors

Impaired Bilirubin Conjugation

e Gilbert syndrome
e Crigler-Najjar syndrome | and Il
o Human milk jaundice

Risk Factors to Consider

Adapted from: Kemper, A. R., et al. (2022). Clinical Practice Guideline Revision: Management of Hyperbilirubinemia in the Newborn Infant 35 or
More Weeks of Gestation. Pediatrics, 150(3), e2022058859.

RETURN TO
THE BEGINNING
CONTACTS: JILL HERRING, APRN | MARY LUSSIER, RN, IBCLC | ILANA WAYNIK, MD | KRISTIN WELCH, MD
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Hyperbilirubinemia
in the Neonate
Clinical Pathway. —
Emergency &
Inpatient
Management

Initial Laboratory
Guidance for

evaluating patient’s
risk for hemolysis
and appropriate
labs to obtain
added

Included
clarification for
which patients to
screen for G6PD
Clarified additional
lab considerations

CLINICAL PATHWAY: THIS PATHWAY

SERVES AS AGUIDE

Hyperbilirubinemia Emergency Room Management REPLACE CLINICAL

JUDGMENT.

iths owin need for phototherapy
s of hyperbilirubinemia neurotoxicity”

v

If patient sent to ED:

e TriageRN: ESI level 2 (acute)
e EDRN:

o Obtain sample for total and direct serum bilirubin and POCT gluccse via heel stick, regardiess ofneed for
additional labs o 1V access {includes patientsw/pricr resut < 8hrs old)
o Placeinfant onblli blanket STAT

Initial Provider Assessment ‘

Fever
o Highpitched
oy

Laboratory: Consider additional labs as clinically indicated

CBC w diff, reticulocyte count, DAT, (if not known), type and screen, peripheral smear - If mother/baby blood types unknown, early-onset jaundice (first 24 hrs
after birth), phototx or exchange transfusion during birth hospitalization, bilirubin levels w/in 2 mg/dL of threshold in 1% 48 hrs of life, rapidly rising TSB levels
(increasing by 20.2 mg/dL per hour), ABO incompatibility regardless of DAT result, family hx inherited hemolytic disorder

G6PD - if clinical concern for hemolysis and DAT negative, or if early onset hyperbili and persistent beyond first week of life, familial or racial or ethnic risk
Electrolytes, POCT urine dip for specific gravity — Obtain if concern for moderate or severe dehydration

Additional labs considerations (if clinically indicated): Liver panel and albumin; blood, urine, CSF cultures/counts

Phototherapyindicated
per phototherapy

Totalserum bilirubin

<2 paints of nomogram line on

Exchange Transfusion Nomograms

[Appendix B) or BiliTool WITH signs of

hemolysis (anemmia, reticul ccytosis), sepsis, or
signs of bin neurctosicity®

may call to discuss
case with NICU
attending

. Admit to NICU
edicine o Careoff pathway

©  Refer to Exchange Transfusion
Nomograms (Appendix B} or BiliTool

inue care per Inpatient Management
ubinemia (page 4)

lema
r day. Follow up with PCP
ge

Startintensive phototherapy in ED f boarder or
awaiting inpatient bed placement for>2 hours

. oy
in ED if there will be awaitfor a NICU beg

RETURNTO
THE BEGINNING

CONTACTS: JILL HERRING, APRN | MARY LUSSIER, RN, IBCLC | ILANAWAYNIK, MD | KRISTIN WELCH, MD
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CLINICAL PATHWAY: THIS PATHWAY

SERVES AS AGUIDE
AND DOES NOT

Hyperbilirubinemia Emergency Room Management REPLACE CLINICAL

JUDGMENT.

Inclusion criterfa: newboms already dischaged from birth hospital o who remain in NIOJ AND are <14 daysold, barn at
235 wkgestation, previously suspected/known indirect hyperbilirubine miawith suspected/known need for phototherapy
Exclusion Criterfa: »14 days old; <35 wk gestation at birth, suspected sepsis, signs of hyperbilirubinemia neurotoxicity”

Determine appropriate admission service [MS Floor vs NICU) based on outpatient bilirubin [Admission Algorithm):

v

Hyperbilirubinemia in the
Neonate Clinical Pathway. —
Emergency Room
Management

If meets criteria for discharge from

ED

» Critical to provide appropriate
post discharge feeding and
pumping guidance to
caregivers
Ensure timely post discharge
follow up with primary care
provider

If patient sent to ED: Hypertonia
Arching

Retrocollis

o Triage RN: ESl level 2 {acute)
0 ED RN:
o Obtain sample for total and direct serum bilirubin and POCT gluccse via heel stick, regardiess ofneed for
additional labs o 1V access {includes patientsw/pricr resut < 8hrs old)
o Placeinfant onblli blanket STAT

Initial Provider Assessment

High pitched
oy

Clinical history/physical exam:
o Gestational Age
e Currentagein hours
e Mother'sblood type (Infant’s Hlood type if mother type O, Rh negative, or antibody +)
Birth weight and current weight
Method and frequency of feeding
Stool and urine output
Signs/level of dehydration

Hyperbilirubinemia Evaluation for Treatment:
o Consider etiologies and risk factors for necnatal hyperbilirubinemia (Appen dix ¢)
e Determinef there is pathclcgic rate of rise (2 0.2mg/dL/hour or >Smg/dL in 24 hours)
e Determine threshold for phototherapy and exchange transfusion usirg BiliTool or pY @ ix A) and Exchange
(Appendix B)

Laboratory: Consider additional labsas clinicallyindicated
o CBCwdiff, reticulocyte count, DAT, [ifnot known), type and screen, peripheral smear - If mother/baby blood types unknown, early-onset Jaundice (first 24 hrs
after birth), phototx or exchange transfusion during birth hospitalization, bilirubin levelsw/in 2 mg/dLof threshald in 1748 hrs oflife, rapidy rising TSBlevels
(increasing by 20.2 me/dLper hour), ABO incompatikility regardless of DAT reault, family hxinherited hemolytic disorder
e GBPD- if clinical ccncem For hemdlysis and DAT negative, or if early onset hyperbil and persistent beyond first week of life, familial or radial or ethnic risk
o Electrolytes, POCT urine dip for specific gravity — Obtain if concern for moderate or severe dehydration
o Additicnal labs considerations (I clirically indicated): Liver panel and albumin; blood, urine, CSFeultures/counts

FEN/GI:

home feeding
Stfeeding mothers with breast pump, kit, and purmpirg instructions if prol cnged ED stay

Discharge with close follow up | i S

Discharge Instructions:
Continue feedings on demand with goal of
10-12 feedings per day. Follow up with PCP
1 day after discharge
Continue feeding, supplementing feedings,
and pumping as recommended by
Primary Care Team

Phototherapyindicated
per phototherapy
nomograms [Appendix A) or
BiliTool (MUST be TSB value, not TeB)

Totalserum bilirubin
<2 paints of nomogram line on
Exchange Transfusion Nomograms
[Appendix B) or BiliTool WITH signs of
hemolysis (anemmia, reticul ccytosis), sepsis, or
signs of bilirubin neurctoxicity®

IFTSB within 2 points of thresholdlineon
Exchange Transfusion Nom ograms (Appendix
B) or BiliTool, must be WITHOUT signs of
hemolysis (anemia, reticulocytosis},
sepsk, or signs of biliubin
neurotoxicity

IfTSBwithin 2 points of exchange,
bt none of above risk factors,
may call to discuss
se with NiCU
attending

fith close foll ow up

e AdmittoNICU

e Admitto Med/Surg on Pediatric Hospital
Medicine

e Careoff pathway
©  Refer to Exchange Transfusion
Nomograms (Appendix B} or BiliTool

Discharge Instructions:

e Continue feedirgs on demmand with goal of
10-12 feedingsper day. Follow up with PCP
1 dayafter discharg e

e Continue feedirg, supplermenting feedings,

and pumpirg asrecommended by

Primary Care Team

e Continue care per Inpatient Management
of Hyperbilirubinemia [page 4)

Startintensive phototherapy in ED f boarder or

. N oy i
awditing inpatient bed placement for>2 hours, in ED if there will be a waitfor a NICU beg
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This is the Hyperbilirubinemia in
the Neonate Clinical Pathway. —
Inpatient Management

Inpatient algorithm also pulls out
initial provider assessment,
important H&P details, risk

factors, and initial laboratory
guidance which is the same as
the ED content

We will review the additional
inpatient management content on
the next few slides

THIS PATHWAY
SERVES AS AGUIDE
AND DOES NOT

CLINICAL PATHWAY:
Hyperbilirubinemia Inpatient Management

REPLACE CLINICAL
JUDGMENT.

Indusion eriteria: newboms already dischaged from birth hospital o who remain in NIOJ AND are <14 daysold, barn at
235 wkgestation, previously suspected/known indirect hyperbilirubine miawith suspected/known need for phototherapy
Exclusion Criterfa: »14 days old; <35 wk gestation at birth, suspected sepsis, signs of hyperbllirubinemia neurotoxicity’

Clinical history/ physical exam:
o Gestationa Age
e Currentagein hours
o Birthweightand cur

e Stoo and urine outp!

Provider Assessment

rentweight

e Method and frequency of feeding

ut

o Signsflevel of dehydration

for

o Consider eficlogies and risk facters for necnatal hyp erbilirubinemia (Appendix €)
e Determine if there ispathd cgic rate of rise (2 0.2mg/dL/hour or > 5mg/elL in 24 hours)

. Detemmine

for p Py, and

using BiliTool or Phototherapy Nomograms

Hypertonia
Arching

Retrocollis
Opisthotonos
Fever

High pit ched
ery

(Appendix A) and Exchange Transfusion Nom ograms [Appendix B)
T

Phototherapy

See Appendix D: Admitting RN Tipsand
Tricks

Phototherapy Set Up:
e Prepare cpen infant bassinet with
white sheet over sidesand bottom
e Arrarge phototherapy light bank
above and bilirubin blanket below
infant
*  Ensure maximum skin exposure to
alllight surfaces, cover eyes
s Postionlight banks atleast 10 cm
from infant

Phototherapy Management:
- Initiate continuous intensive
phototherapy (230 pW/crm?/nm) | |o
upon admission. For Connecticut
Children’s employees, please refer
to Connecticut Children's -
Phototherapy Policy

TSB —Obtzin if ED or outpatient total serum kilirubin obtained > 6
hours from admission {or socnerif 2 paints of excharg e transfusion
nomegram line)

Direct Bilirubin — Obtain if direct serum bili not donein ED or patient is
adirect admit to PHM

CBC w diff, reticulocyte count, DAT, [ifnot known), type and screen,
peripheral smear - If mother/baby blood types unknown, early-onset
jaundice (first 24 hrs after birth), phototx or exchange transfusion
during birth hespitalization, bilirubin | evelsw/in 2 mg/dLof thresholdin
1748 hrs oflife, rapidly rising TSB | evels (increasing by 20.2 mg/dLper
hour), ABO incompatibility regard ess of DATresult, family hx inherited
hemolytic disorder

G6PD — If clinical concern for hemolysisand DAT negative, or If early
onset hyperbilirubinemia and persistent beyond firstweek of life,
familial or racial or ethnic risk

Electrolytes, POCT urine dip for specific gravity — Obtain if concern for
moderate or severe dehydraticn:

Lab G fif clinically T
alburmin and blood, urine, CSF aultures/counts

liver panel,

Intiate hame feeding
Assess for signsof suboptimal intake
(Appendix D page 2)

Assess for dehydration

Attempt enteral repletion (PO, NGTPRN)
IVFs only for: clinical or bicchermical signs of
dehydraticn and unableto replete enterally
Vitamin D3 400 1U daily

o Recordstartand stop imes

in phototherapy flowsheet
e Measure phototherapy light level
with bili-meter at initiation and
daily. Document in flowsheet.

Duration of

TSB monitoring DURING pheotothera py:
If admissicn TSBwithin < 2 paints of threshcld line on exchange
nomecgram, repeat TSBin 2 hrs
If admissicn TSB:> 2 paints of threshold line on exchange nemogram,
repeat TSBin 4-6 hrsand then I TSB decliring, every 812 hrs

e Infant may be outfor feedings for

!

a total of 30 minsina2 hour time

period R
o Use bilirubin blanket during
feedings

e Discontinue phototherapywhen
TSBdecreased by at least 2 mg/dL
below the threshold at the
initiation of phototherapy
(Consider longer phatotherapy if
risk foctors for rebound hyperbifi)

TSB Moni g AFTER phototherapy

For most pati ents, TSBshould be obtained 1 day after d/c of

phototherapy and may be obtained outpatient or inpatient as dinically

indicated

For patientswith ANY of the foll awing risk factors, TSBshoud be

repeated 6-12 hrs after d/c of phototherapy and also the day after d/c

of phototherapy:

o Infantswho excesded the phototherapy threshdd during the
birth hospitalizaticn and recelved phototherapy before 48 hrs of
age

o Positive DAT

o Known or suspected hemalytic disease

Breastfed Infants
Order lactation Consult
Admitting RN:
o Providebreast pump, instructions,
pumping schedule
o Provide/review Kid's Health education
on Jaundice and Breastfeeding
o Complete Epic task/order for
Education: mother's milk express an,
milk weights, supplementation
Feeds:
o Feed an demand, minimum g 2-3 hrs,
10-12 feeds in 24 hrs
o Supplementpost feeds at breast if:
= Suboptimal feedingsvaumes at
breast based on milk weights
Minimum total feed volume by
=e
% 48-96 hour old: 30 ml/feed
» 9 hours—7 daysold: 45
ml/feed
»  7-14 daysold: 60 ml/feed
= Weightis 10%below birth weight
= Signs of dehydration
= Use expressed breast milk (EBM)
first, if available
= Usefomulaonlyifno EBM
available
‘Weights:
o Milkweightsbefore and after all feeds
o Daly morning weights

Eormula Fed Infarts
Infant formula ad Iib on demand
Resume pre-hespital formula after discharge

4
Discharge Criteria:

Acceptable TSBlevel; taking adequate intake as defined by mul§disdplinary team; absence of excessive weight |oss; adequate follow up plan with PCP;
confirm breast pump available for home for breastfeeding Infants; foll ow app dintments in place (PCPwith in 1-2 daysafter discharge,
lactation consultant if indicated); VNA referral for weight checks and feeding assessment to alternate with PCP follow up if indicated

Discharge Instructions:

Continue feedings on demand with goal of 10-12 feedings per day; follow up with PCP 1 day after discharg e; continue feeding,
supplementing feedings, and pumping asrecommended by mul tidi sdiplinary team including lactation consultant

UPDATED!
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CLINICAL PATHWAY: THIS PATHWAY

SERVES AS AGUIDE

Hyperbilirubinemia in the Neonate oL ACE CLINICAL
Appendix D: Admitting Nurse Tips and Tricks JUDGMENT.

Setting up for Admission:

o Review Phototherapy Nursing Policy
o Gather equipment (location listed in table below)

o Set up for Phototherapy

White sheet should be covering all sides of open bassinet, and infant placed on top of sheet
Bilirubin blanket should be placed in bassinet and will be beneath infant, overhead lights above
Overhead lights slide underneath cot

Overhead lights no closer than 30 cm to infant as per manufacturer recommendations

o 0 O O O

Goal dose of phototherapy is > 30 uW/cm?/nm — assessed with bili-meter at time of set up and
once daily on MS floors

Appendix D provides
ad d |t|on al tl pS a nd trl CkS fo r Open cot/bassinet One cot designated for MedSurg units, usually

found in back storage hallway (MS7), otherwise
call NICU and 5-TEAM will deliver
Nurses
« Setting up for admission
« Setting up phototherapy
Where to obtain

Isolette (incubator) — only when indicated NICU

for critically ill, premature, temperature

concerns

Overhead Phototherapy Lights Equipment Depot

Bilirubin Blanket Equipment Depot

equipment at CT
Children’s Hartford

Bilirubin Blanket Disposable Pad Covers MS6 and MS7 Omni

Bilimeter (radiometer) Equipment Depot

campus
Admitting RN
responsibilities

Purple eye shields MS6 and MS7 Omni
Breast Pump and Supplies Equipment Depot/ Omni
Milk weight scale MS Clean Storage Room

White linen MS Clean Utility/Storage Rooms

RETURNTO
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Setting up photot py
White sheet to cover bottom

and all sides of open cot
Biliblanket below infant

Light bank above infant

Ensure maximum skin exposure
to all light surfaces

CLINICAL PATHWAY: THIS PATHWAY

SERVES AS AGUIDE

AND DOES NOT

Hyperbilirubinemia Inpatient Management REPLACE GLINICAL

JUDGMENT.

Indusion eriteria: newboms already dischaged from birth hospital o who remain in NIOJ AND are <14 daysold, barn at
235 wkgestation, previously suspected/known indirect hyperbilirubine miawith suspected/known need for phototherapy
Exclusion Criterfa: >14 days old; <35 wk gestation at birth, suspected sepsis, signs of hyperbilirubinemia neurotoxicity

Intial Provider Assessment
Clinical history/ physical exam:
o Gestationa Age
e Currentagein hours Hypertonis

; ;. . Archi
+ Birthweightand currentwelht Retmeatiz
e Method and frequency of feeding Opisthotonos
e Stool and urine output Fever

o Signsflevel of dehydration High pit ched
- cry

clcgic rate of rise (2 0.2mg/dL/hour or > Smg/dL in 24 hours)
PI to " erapy herapy; and exchangetransfusion using BiliTool or Phototherapy Nomograms
i ] e Initiate hame feeding
f2rum bilirubin obtained > 6 ®  Assess for signsof suboptimal intake
T . k 1 ) o e Attemptenteral repletion (PO, NGTPRN)
r|c s bili notdonein ED or patientis s IVFsonlyfor:clinical or biochemical sgns of

valuat.ion for Treatment:
Sfusion Nom ograms [Appendix B)
T
See Appendix D: Admitting RN Tips and [parerosmseresiien {sppenci Dpage 2
dehydraticn and unableto replete enterally

< and risk factors for necnatal hyp erbilirubinemia (Appendix C)
o Assessfor dehydration
. Vitamin D3 400 |U daily

0 Prepare cpen Infant basinetwith | |8 CoC W TSUNE, DAT; Tifnot known), type and screen,
T peripheral smear - If mother/baby blood types unknown, early-onset
e Arrarge phototherapy light bank jaundice (first 24 hrs after birth), phototx or excharge transfusion Breastfed Infants
above and bilirubin blanket below during birth hospitalization, bilirusin | evelsw/in 2 mg/dLof thresholdin| [*  Order lactation Consult
infant 1% 48 hrs of life, rapidly rising TSB levels (increasing by 20.2 me/dLper e Admitting RN:
e Ensure maximum skin exposure to hour), ABO incompatibility regard ess of DAT result, family hx inherited o Providebreast pump, instructions,
alllight surfaces, cover eyes hemolytic disorder pumping schedule
o Provide/review Kid's Health education
ative, or if early on Jaundice and Breastfeeding

weekofife, o CompleteEpic taskforder for
Education: mother’s milk express on,
milk weights, supplementation

Phototherapy Set Up
. Prepare open infant bassinet with = 77" | | s minmaaie,

10-12 feedsin 24 hrs

. - I} liver panel, o Supplement post feeds at breast if:
white sheet over sides and bottom—_—_| - swoptng drgsvumes
= i Minirmum total feed volume by
. Arrange phototherapy light bank o w
e - > 96 h -7d Id: 45
above and bilirubin blanket below 20 e
o »  7-14 daysold: 60 ml/feed
= Weightis 10%below birth weight

infant 7 P
5Bshould be

first, If available
= Useformuzonlyifno EBM
available

wrdfc of = Use expressed breast milk (EBM)
. Ensure maximum skin exposure to” "
a | | | |Eht 5L r‘hEEEF Cover E'!FE'E | i Zveig}r‘\:\?\:kwe\'ghtsbefcxe and after all feeds

1old during the o Daly morning weights
- - ¢ before 48 hrs of

. Position light banks at least 10 cm Fomuls Fad infarts

. Infant formula ad lib on demand

o Resume pre-haspital formula after discharge

from infant ‘

ey By R R 0 7ty e XSSV WeighE | 0ss; adequate follow up plan with PCP;
confirm breast pump available for home for breastfeeding fnfants; foll ow app ointments in place (PCPwith in 1-2 daysafter discharge,
lactation consultant if indicated); VNA referral for weight checks and feeding assessment to alternate with PCP follow up if indicated

Discharge Instructions:
Continue feedings on demand with goal of 10-12 feedings per day; follow up with PCP 1 day after discharg e; continue feeding,
supplementing feedings, and pumping asrecommended by mul tidi sdiplinary team including lactation consultant
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Phototherapy

CLINICAL PATHWAY:
Hyperbilirubinemia Inpatient Management

See Appendix D: Admitting RN Tips and
Tricks

THIS PATHWAY
SERVES AS AGUIDE
AND DOES NOT

REPLACE CLINICAL
JUDGMENT.

235 wkgestation, previously suspected/known indirect hyperbilirubine miawith suspected/known need for phototherapy

Indusion eriteria: newboms already dischaged from birth hospital o who remain in NIOJ AND are <14 daysold, barn at >

Exclusion Criterfa: >14 days old; <35 wk gestation at birth, suspected sepsis, signs of hyperbilirubinemia neurotoxicity

Hyperbilirubinemia in the Neonate
Clinical Pathway. —Inpatient
Management

Phototherapy
Defined intensive phototherapy dose: =

30 yW/cm2?/nm

Tips on setting up, maintaining, and
monitoring intensive phototherapy
added

Added guidance to consider
discontinuing phototherapy when TSB
decreased by at least 2 mg/dL below
threshold at the initiation of
phototherapy

Phototherapy Set Up
Prepare open infant bassinet with
white sheet over sides and bottom
Arrange phototherapy light bank
above and bilirubin blanket below
infant
Ensure maximum skin exposure to
alllight surfaces, cover eyes
Position light banks at least 10 cm
from infant

Phototherapy Management
Initiate continuous intensive

phototherapy (230 pW/cm?/nm)
upon admission. For Connecticut
Children’s employees, please refer
to Connecticut Children’s
Phototherapy Policy
o Record start and stop times
in phototherapy flowsheet
Measure phototherapy light level
with bili-meter at initiation and
daily. Document in flowsheet.

Duration of Phototherapy:
Infant may be out for feedings for
a total of 30 minsin a2 hour time

period
o Use bilirubin blanket during
feedings

Discontinue phototherapy when
TSB decreased by at least 2 mg/dL
below the threshold at the
initiation of phototherapy
(Consider longer phototherapy if
risk factors for rebound hyperbili)

Initial Provider Assessment

Clinical history/physical exam:
o Gestationdl Age
e Currentzgein hours
o Birthweightand curent weight
e Method and frequency of feeding
e Stoo and urine output
o Signsflevel of dehydration

o Consider eficlogies
e Determine if there ispathd cgic rate of rise (2 0.2mg/dL/hour or > 5mg/elL in 24 hours)

for :
andrisk facters for necnatal hyp erbilirubinernia (Appendix )

. Detemmine

for p Py, and

using BiliTool or Phototherapy Nomograms

Neurotoricity
Hypertonia
Arching
Retmcollis

Fever
High pit ched
ery

o Opisthotonos

(Appendix A) and Exchange Transfusion Nom ograms [Appendix B)
T

o>

>

e Appendix D: Admitting RN Tipsand
rricks

Phototherapy Set Up:
Prepare cpen infant bassinet with
white sheet over sidesand bottom
Arrarge phototherapy light bank
above and bilirubin blanket below
infant
Ensure maximum skin exp osure to
alllight surfaces, cover eyes
Postion light barks atleast 10 cm
from infant

Phototherapy Manageme
Inftiate continuous intensive
phototherapy (230 pW/crm?/nm)
upon admission. For Connecticut
Childrert's employees, please refer
to Connecticut Children's
Phototherapy Policy
o Record start and stop times
in phototherapy flowsheet
Measure phototherapy light level
with bili-meter at initiation and
dally. Document i flowshest.

Duration of

TSB —Obtzin if ED or outpatient total serum kilirubin obtained > 6
hours from admission {or socnerif 2 paints of excharg e transfusion
nomegram line)

Direct Bilirubin — Obtain if direct serum bili not donein ED or patient is
adirect admit to PHM

CBC w diff, reticulocyte count, DAT, [ifnot known), type and screen,
peripheral smear - If mother/baby blood types unknown, early-onset
jaundice (first 24 hrs after birth), phototx or exchange transfusion
during birth hespitalization, bilirubin | evelsw/in 2 mg/dLof thresholdin
1748 hrs oflife, rapidly rising TSB | evels (increasing by 20.2 mg/dLper
hour), ABO incompatibility regard ess of DATresult, family hx inherited
hemolytic disorder

G6PD — If clinical concern for hemolysisand DAT negative, or If early
onset hyperbilirubinemia and persistent beyond firstweek of life,
familial or racial or ethnic risk

Electrolytes, POCT urine dip for specific gravity — Obtain if concern for
moderate or severe dehydraticn:

Lab Considerations [if clinically indi liver panel,
alburmin and blood, urine, CSF aultures/counts

Initiate home feeding

Assess

for signsof suboptimal intake

(Appendix D page 2)

Assess

for dehydration

Attempt enteral repletion (PO, NGTPRN)
IVFs only for: clinical or biochemical sgns of
dehydration and unabl e to replete enterally
Vitamin D3 401U dally

TSB monitoring DURING pheotothera py:
If admissicn TSBwithin < 2 paints of threshcld line on exchange
nomecgram, repeat TSBin 2 hrs
If admissicn TSB:> 2 paints of threshold line on exchange nemogram,
repeat TSBin 4-6 hrsand then I TSB decliring, every 812 hrs

Infant may be out for feedings for
a total of 30 minsina2 hour time

period
o Use bilirubin blanket during
feedings

Discontinue phototherapy when
TSBdecreased by at least 2 mg/dL
below the threshold at the
initiation of phototherapy
(Consider longer phototherapy if
risk foctors for rebound hyperbifi)

!

TSB Monitoring AFTER phototherapy

For most pati ents, TSBshould be obtained 1 day after d/c of

phototherapy and may be obtained outpatient or inpatient as dinically

indicated

For patientswith ANY of the foll awing risk factors, TSBshoud be

repeated 6-12 hrs after d/c of phototherapy and also the day after d/c

of phototherapy:

o Infantswho excesded the phototherapy threshdd during the
birth hospitalizaticn and recelved phototherapy before 48 hrs of
age

o Positive DAT

o Known or suspected hemalytic disease

Order

Breastfed Infants
Lactation Consult:

Admitting RN:
o Providebreast pump, instructions,

p

umpirg schedule

o Provide/review Kid's Health educati on
on Jaundice and Breastfeeding
o Complete Epic task/order for

Education: mother’s milk express on,

milk weights, supplementation

Feeds:
o F

1
o s

eed on demand, minimum g 23 hrs,

0-12 feeds in 24 hrs

upplement post feeds at breast if:
Suboptimal feedirgsvolumes at
breast based on milk weights
Minimum total feed volume by
e
% 48-96 hour old: 30 ml/feed
» 9% hours—7 daysold: 45

ml/feed

»  7-14 deysold: 60 ml/feed
Weight is 10%below birth weight
Signs of dehydration
Use expressed breast milk (EBM)
first, if available
Use formulaonly ifno EBM
availzble

‘Weights:
o Milkweightsbefore and after all feeds
o Dally morning weights

Infant

Formula Fed Infants
formula ad lib on demand

Resume pre-hespital formula after discharge

4
Discharge Criteria:

Discharge Instructions:

confirm breast pump available for home for breastfeeding Infants; foll ow app ointments in place (PCP with in 1-2 daysafter discharge,
lactaticn consultant if indicated); VNA referral for weight chedks and feedirg assessment to alternate with PCP follow up if indicated

Continue feedings on demand with goal of 10-12 feedings per day; follow up with PCP 1 day after discharg e; continue feeding,
supplementing feedings, and pumping asrecommended by mul tidi sdiplinary team including lactation consultant

cheptab\e TBlevel; taking ad equate intake as defined by muldisdplinary team; absence of excessive weight loss; adequate follow up plan vith PCP;

JILL HERRING, APRN | MARY LUSSIER, RN, IBCLC | ILANA WAYNIK, MD | KRISTIN WELCH, MD
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CLINICAL PATHWAY: S AE AlGUIEIE

AND DOES NOT

Hyperbilirubinemia Inpatient Management REPLACE GLINICAL

JUDGMENT.

235 wkgestation, previously suspected/known indirect hyperbilirubine miawith suspected/known need for phototherapy

Indusion eriteria: newboms already dischaged from birth hospital o who remain in NIOJ AND are <14 daysold, barn at
Exclusion Criterfa: »14 days old; <35 wk gestation at birth, suspected sepsis, signs of hyperbllirubinemia neurotoxicity’

Intial Provider Assessment

Clinical history/ physical exam:
o Gestationa Age Neurotoxicity
o Currentagein hours s Hyeronia

3 Arching
d current weight Retrocollis

Fever
High pit ched
ery

o Opisthotonos

A risk facters for necnatal hyp erbilirubinemia (Appendix )
“reispathd cgicrate of rise (2 0.2mg/dL/hour or > 5mg/elL in 24 hours)

Management of phototherapy <
y Goal irrad iance dose iS Z 30 ixA)andExchf:rrlg.;Transfus':r‘:’l\la:r:ograms(APPe"dix-B) veneBilTecl orPhotetherspy emorams

2
HW/Cm /nm See Appendix D: Admitting RN Tipsand > @
Recording start and stop times Tricks B | [ i

oints of excharg e transfusion (Appendix D page 2)
o T o Assess for dehydration
o Attemptenteral repletion (PO, NGTPRN)
e Direct Bilirubin - Obtan if direct serum bili notdonein EDor patientis | o ks onlyfor: ciinical or bicchemical Sgns of
a drect admit to PHM

dehydration and unabl e to replete enterally
Phototherapy Set Up: o Vitamin D3 401U dally

. .
. Prepare cpen infant bassinetwith | |[®  CBC wdliff, reticulocyte count, DAT, [ifnot known), type and screen,
OW sneet IS essentla

nge ransfusion Breastfed Infants
mg/dLof thresholdin ®  Order lactation Consult

Measuring phototherapy Phototherapy Management: oA e A —

pumpirg schedule

] In'ltl'atE Euntlnuﬂ us I-I'ItEI'I silurE o Provide/review Kid's Health education

i i i i ili Sk orite, o Comiaetaemdoa
irradiance/| 19 ht level with bili- phototherapy (230 pW/ em’fom) e

QObtain if concern for . Feeds:

meter ensures proper |Ight dose upon admission. For Connecticut S

P ed): liver panel, o Supplement post feeds at breast if:

M . boptimal feedi o

Children’s employees, please refer —— i i
E\E— Minimum total feed volume by

to Connecticut Children's nexhorge 0 b ol st

| — » 9% hours—7 daysold: 45

Phototherapy Policy LN b T s s

= Welghtis 10%below birth wefght

O Record start and stop times 2, A

- npatient as dinically first, if available
- Use fc i lyifno EBM
in phototherapy flowsheet ... P

|so the day after d/c o Weights:
1 ) Milk weightsbefare and after all feeds
. Measure phototherapy light level ... D Ve
3py before 48 hrs of

with bili-meter at initiation and e e nfats

o Resume pre-haspital formula after discharge
daily. Document in flowsheet. ]

Fexcessive weight loss; adequate follow up plan with PCP;
con i breast pump avallable for horme for breastfesding Tnfants; foll oW app Sintments in place (PCPwith in 1-2 daysafter discharge,
lactation consultant if indicated); VNA referral for weight checks and feeding assessment to alternate with PCP follow up if indicated

Discharge Instructions:
Continue feedings on demand with goal of 10-12 feedings per day; follow up with PCP 1 day after discharg e; continue feeding,
supplementing feedings, and pumping asrecommended by mul tidi sdiplinary team including lactation consultant
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CLINICAL PATHWAY: THIS PATHWAY

SERVES AS AGUIDE
AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

Hyperbilirubinemia Inpatient Management

Initial Laboratory

Guidance for evaluating
patient’s risk for hemolysis
and appropriate labs to
obtain added

Included clarification for
which patients to screen
for G6PD

Clarified additional lab
considerations

Indusion eriteria: newboms already dischaged from birth hospital o who remain in NIOJ AND are <14 daysold, barn at

235 wkgestation, previously suspected/known indirect hyperbilirubine miawith suspected/known need for phototherapy
Exclusion Criterfa: »14 days old; <35 wk gestation at birth, suspected sepsis, signs of hyperbllirubinemia neurotoxicity’

Inktial Provider Assessment 'Signs of
Clinical history/physical exam: Hyperbilirubinemia

o Gestationdl Age Neurotexicity
+ Clrentegein haurs A
e Birthweight and current weight e e
e Method and frequency of feeding o opsthotonos
e Stoo and urine output o rever
. o Highpitched

Signs/level of dehydration

cry

yperbili i fon for :
o Consider eficlogies and risk facters for necnatal hyp erbilirubinemia (Appendix €)
e Determine if there ispathd cgic rate of rise (2 0.2mg/dL/hour or > 5mg/elL in 24 hours)
o Determine for pl py; and fon using BiliTool or Phototherapy Nomograms
(Appendix A) and Exc hange Transfusion Nom ograms [ Appendix B)
T

— e Initiate hame feeding
g 8 P ®  TSB—Obtain if ED or cutpatient total serum bilirubin obtained > 6 o Assess for signsof suboptimal intake
hours from admission (or socnerif 2 paints of excharg e transfusion {Appendix D page 2)
v nomegram line) o Assess for dehydration

e Attermptenteral repletion (PO, NGTPRN)

TSB — Obtain if ED or outpatient total serum bilirubin obtained > 6
hours from admission (or sooner if <2 points of exchange transfusion
nomogram line)

Direct Bilirubin — Obtain if direct serum bili not donein ED or patient is
a direct admit to PHM

CBC w diff, reticulocyte count, DAT, (if not known), type and screen,
peripheral smear - If mother/baby blood types unknown, early-onset
jaundice (first 24 hrs after birth), phototx or exchange transfusion
during birth hospitalization, bilirubin levels w/in 2 mg/dL of threshold in
1°'48 hrs of life, rapidly rising TSB levels (increasing by 20.2 mg/dL per
hour), ABO incompatibility regardless of DAT result, family hx inherited
hemolytic disorder

G6PD - If clinical concern for hemolysis and DAT negative, or if early
onset hyperbilirubinemia and persistent beyond first week of life,
familial or racial or ethnic risk

Electrolytes, POCT urine dip for specific gravity — Obtain if concern for
moderate or severe dehydration:

Additional Lab Considerations (if clinically indicated): liver panel,
albumin and blood, urine, CSF cultures/counts

notdonein ED or patient is

known), type and screen,

pes unknown, early-onset
excharge transfusion

wi/in 2 mg/dLof thresholdin

creasing by 20.2 mg/dLper

Tresult, family hxinherited

DAT negative, or If early
yond first week of life,

auity — Obtain if conoern for

indicat ed): liver panel,
Nts.

IVFs only for: clinical or biochemical sgns of
dehydration and unabl e to replete enterally
Vitamin D3 401U dally

othera py:
cid line on exchange

on excharge nomogram,
ng, every 8-12 hrs

herapy
i day after d/c of
ent or inpatient as dinically

ctors, TSBshoud be
and also the day after d/c

py threshdd during the
other apy before 48 hrs of

Breastfed Infants
Order lactation Consult
Admitting RN:
o Providebreast pump, instructions,
pumping schedule
o Provide/review Kid's Health education
on Jaundice and Breastfeeding
o Complete Epic task/order for
Education: mother's milk express an,
milk weights, supplementation
Feeds:
o Feed an demand, minimum g 2-3 hrs,
10-12 feeds in 24 hrs
o Supplementpost feeds at breast if:
= Suboptimal feedingsvaumes at
breast based on milk weights
Minimum total feed volume by
=e
% 48-96 hour old: 30 ml/feed
» 9 hours—7 daysold: 45
ml/feed
»  7-14 daysold: 60 ml/feed
Weight is 10%below birth weight
Signs of dehydration
Use expressed breast milk (EBM)
first, if available
Use formulaonly ifno EBM
available
‘Weights:
o Milkweightsbefore and after all feeds
o Daly morning weights

Eormula Fed Infarts
Infant formula ad Iib on demand
Resume pre-hespital formula after discharge

sence of excessive weight |oss; adequate follow up plan with PCP;
dintments in place (PCPwith in 1-2 daysafter discharge,
assessment to alternate with PCP follow up if incicated

i
up with PCP 1 day after discharge; continue feeding,
il sciplinary team includirg lactation consultant

RETURNTO
THE BEGINNING

CONTACTS: JILL HERRING, APRN | MARY LUSSIER, RN, IBCLC | ILANAWAYNIK, MD | KRISTIN WELCH, MD

DATED:
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THIS PATHWAY
SERVES AS AGUIDE

CLINICAL PATHWAY:
Hyperbilirubinemia Inpatient Management

AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

Indusion eriteria: newboms already dischaged from birth hospital o who remain in NIOJ AND are <14 daysold, barn at
235 wkgestation, previously suspected/known indirect hyperbilirubine miawith suspected/known need for phototherapy
Exclusion Criterfa: »14 days old; <35 wk gestation at birth, suspected sepsis, signs of hyperbllirubinemia neurotoxicity’

Clinical history/physical exam:
o Gestationdl Age
o Currentzgein hours
o Birthweightand curent weight
Methad and frequency of feeding
Stool and urine output
igns/level of dehydration

Provider Assessment

herapy, and exchange transfusion using BiliTool or Phototherapy Nomograms

Hypertonia
Arching

Retrocollis
Opisthotonos
Fever

High pit ched
ery

ansfusion Nom ograms [Appendix B)
T

o>

>

See Appendix D: Admitting RN Tipsand
Tricks

TSB —Obtzin if ED or outpatient total serum kilirubin obtained > 6
hours from admission {or socnerif 2 paints of excharg e transfusion
nomegram line)

Direct Bilirubin — Obtain if direct serum bili notdonein ED or patientis

TSB monitoring DURING phototherapy:

TSB monitoring DURING .

phototherapy .
 Ensure effective decline in

If admission TSB within < 2 points of threshold line on exchange
nomogram, repeat TSBin 2 hrs
If admission TSB > 2 points of threshold line on exchange nomogram,
repeat TSB in 4-6 hrs and then if TSB declining, every 8-12 hrs

Intiate hame feeding
Assess for signsof suboptimal intake
(Appendix D page 2)

Assess for dehydration

Attempt enteral repletion (PO, NGTPRN)
IVFs only for: clinical or bicchermical sgns of
dehydraticn and unableto replete enterally
Vitamin D3 400 1U daily

TSB with treatment
Distance for exchange tx

line determines next TSB
timing

Once TSB is declining, AND
> 2 points from exchange
threshold can repeat ~
every 6-12 hours

UPDATED!

Upon admission. For Conmec ticut
Children’s employees, please refer
to Connecticut Children's
Phototherapy Policy
o Record startand stop times

in phototherapy flowsheet

e Measure phototherapy light level
with bili-meter at initiation and
daily. Document in flowsheet.

Duration of

moderate or severe dehydration:

Lab G fif clinically T
alburmin and blood, urine, CSF aultures/counts

liver panel,

TSB monitoring DURING pheotothera py:
If admissicn TSBwithin < 2 paints of threshcld line on exchange
nomecgram, repeat TSBin 2 hrs
If admissicn TSB:> 2 paints of threshold line on exchange nemogram,
repeat TSBin 4-6 hrsand then I TSB decliring, every 812 hrs

e Infant may be outfor feedings for
a total of 30 minsina2 hour time

!

TSB Moni g AFTER phototherapy

Breastfed Infants
Order lactation Consult
Admitting RN:
o  Providebreast pump, instructions,
pumping schedule
o Provide/review Kid's Health education
on Jaundice and Breastfeeding
o Complete Epic task/order for
Education: mother's milk express an,
milk weights, supplementation
Feeds:
o Feed an demand, minimum g 2-3 hrs,
10-12 feeds in 24 hrs
o Supplementpost feeds at breast if:
= Suboptimal feedingsvaumes at
breast based on milk weights
Minimum total feed volume by
=e
% 48-96 hour old: 30 ml/feed
» 9 hours—7 daysold: 45
ml/feed
»  7-14 daysold: 60 ml/feed
= Weightis 10%below birth weight
= Signs of dehydration

perid ) e Formostpatients, TsBshoud be obtained 1 day after d/c of = Use expressed breast milk (EBM)
o Usebilirubinblanket during > 1 dayafterd, . xpres
s phototherapy and may be obtained outpatient or inpatient as dinically first,if available

e Discontinue phototherapywhen
TSBdecreased by at least 2 mg/dL
below the threshold at the
initiation of phototherapy
(Consider longer phatotherapy if
risk foctors for rebound hyperbifi)

indicated

For patientswith ANY of the foll awing risk factors, TSBshoud be

repeated 6-12 hrs after d/c of phototherapy and also the day after d/c

of phototherapy:

o Infantswho excesded the phototherapy threshdd during the
birth hospitalizaticn and recelved phototherapy before 48 hrs of
age

o Positive DAT

o Known or suspected hemalytic disease

= Useformuaonlyifno EBM
availzble
‘Weights:
o Milkweightsbefore and after all feeds
o Dally morning weights

Eormula Fed Infarts
Infant formula ad Iib on demand
Resume pre-hespital formula after discharge

4
Discharge Criteria:

Acceptable TSBlevel; taking adequate intake as defined by mul§disdplinary team; absence of excessive weight |oss; adequate follow up plan with PCP;
confirm breast pump available for home for breastfeeding Infants; foll ow app dintments in place (PCPwith in 1-2 daysafter discharge,
lactation consultant if indicated); VNA referral for weight checks and feeding assessment to alternate with PCP follow up if indicated

Discharge Instructions:

Continue feedings on demand with goal of 10-12 feedings per day; follow up with PCP 1 day after discharg e; continue feeding,
supplementing feedings, and pumping asrecommended by mul tidi sdiplinary team including lactation consultant

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

RETURNTO
THE BEGINNING

CONTACTS: JILL HERRING, APRN | MARY LUSSIER, RN, IBCLC | ILANAWAYNIK, MD | KRISTIN WELCH, MD
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CLINICAL PATHWAY: THIS PATHWAY

SERVES AS AGUIDE
AND DOES NOT

Hyperbilirubinemia Inpatient Management REPLACE GLINICAL

JUDGMENT.

235 wkgestation, previously suspected/known indirect hyperbilirubine miawith suspected/known need for phototherapy

Indusion eriteria: newboms already dischaged from birth hospital o who remain in NIOJ AND are <14 daysold, barn at
Exclusion Criterfa: >14 days old; <35 wk gestation at birth, suspected sepsis, signs of hyperbilirubinemia neurotoxicity

Initial Provider Assessment
Clinical history/physical exam:
o Gestationd Age Neurotoxicity

Currentagein haurs Hypertania
Arching
Retrocollis

o Birthweightand curent weight
e Method and frequency of feeding
o Stoo and urine output
o Signsflevel of dehydration

Fever
High pit ched
ery

o Opisthotonos

for pl py; and fon using BiliTool or Phototherapy Nomograms
ransfusion Nom ograms [Appendix B)

/
g ; 4 e Initiate home feeding
See Appendix D: Admitting RN Tipsand | |, g5 _ opain if ED or outpatient toral serum kilirubin obtained » 6 o Assess for signs of suboptimal intake
Tricks hours from admission (or socnerif <2 points of excharg e transfuson (Appendix D page 2)
I nomcgram line) o Assessfor dehydration

| ) ) . Attermpt enteral repletion (PO, NGTPRN)
donein EDorpatientis | |a 1vFs onlyfor: clinical or bicchemical sgns of

TSB Monitori ng AFTER Dhotothe rapy dehydration and unabl e to replete enterally

TS B mon itO ri g AFTE R e For most patients, TSB should be obtained 1 day after d/c of nh typeandsrean, | (L TTEEDOEY

nknown, early-onset

phototherapy and may be obtained outpatient or inpatient as dinically [Fzermdee |1 S
phototherapy indicated e T .
. e  For patients with ANY of the following risk factors, TSB should be o ot v s Hoskt shucsion
( ]
For mOSt patle ntS a repeat repeated 6-12 hrs after d/c of phototherapy and also the day after d/c  firstwescenie o Compleetsionieu iy
i Of hOtOthe ra : Obtain if concern for . Feeckr:ﬂﬂkwe‘.gm; supplemenaon
TSB 1 day after stopping P j : -

T negative, o if early on Jaundice and Breastfeeding

o Infantswho exceeded the phototherapy threshold during the | 10,12 feade 1 24 hrs )
phOtOthera py iS appropriate birth hospitalization and received phototherapy before 48 hrs of [ "™ T STSJ&?ZT;ZSJ%JE?}; .
age LA M et vaume by

Can be obtained as o Positive DAT D

fexcharge nemogram,

. . . o  Known or suspected hemolytic disease -l Ny ——
outpatient or inpatient, as E S

. > e Formostpatients, TSBshoud be obtained 1 day after d/c of = Useexpressed breast milk (EBM)
o Usebilirubin blanket during ' : e’ o - .
phototherapy and may be obtained outpatient or inpatient as dinically first, If available

i i i I feedings
. Disccntimus prototrerapywhen indicated = Useformuacnlyifno EBM
P i e For patientswith ANY of the following risk factors, TSB should be availzble

TSBdecreased by at least 2 mg/dL

b tho ool et repeated 6-12 hrs after d/c of phototherapy and also the day after d/c Weights:
q q oeow of phototherapy: o Mikwelghtsbefcre and after all feeds
initiation of phototherapy . . . .
] . o Infantswho excesded the phototherapy threshdd during the o Dally morring weights
(Consider longer phototherapy if ! 10 exces ‘
; b birth hospitalizaticn and recelved phototherapy before 48 hrs of
1k factors for rebound hyperbit)
age Formula Fed Infants
o PodtveDAT e Infant formula ad b on demand

.
consider TSB 6-12 hours ©_ Koo or e bl s ¢ R e i frale e s
-
[ I T

4
Discharge Criteria:

Acceptable TSB level; taking adequate intake as defined by mul tdisdplinary team; absence of excessive weight |oss; adequate follow up plan with PCP;
a e r p O O e ra py confirm breast pump available for home for breastfeeding Infants; follow app ointments in place (PCP with in 1-2 daysafter discharge,

lactation consultantif indicated); VNA referral for weight checks and feeding assessment to alternate with PCP follow up if indicated

- - Discharge Instructions:
IS I l I I l l l e Continue feadings on demand with godl of 10-12 feedingsper day; follow up with PCP 1 day after discharg e; continue feeding,

supplementing feedings, and pumping asrecommended by mul tidi sdiplinary team including lactation consultant

RETURNTO
THE BEGINNING

CONTACTS: JILL HERRING, APRN | MARY LUSSIER, RN, IBCLC | ILANAWAYNIK, MD | KRISTIN WELCH, MD

®_ Connecticut
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LAST UPDATED: I
D D 70 Comecieuteniarnopedcal Center Alnarts eseved



Nutrition
Nutrition optimization is
essential for hyperbili
treatment
Goal feeding volumes based
on age have been added to
guide supplementation

Lactation support for
breastfeeding patients is
integral to feeding
optimization

Goal breastfeedings is at
least 10-12 time per day
(minimum every 2-3 hours)

CLINICAL PATHWAY:
Hyperbilirubinemia Inpatient Management

THIS PATHWAY
SERVES AS AGUIDE
AND DOES NOT

REPLACE CLINICAL
JUDGMENT.

Initiate home feeding

Assess for signs of suboptimal intake
(Appendix D page 2)

Assess for dehydration

Attempt enteral repletion (PO, NGT PRN)
IVFs only for: clinical or biochemical signs of
dehydration and unableto replete enterally
Vitamin D3 400 IU daily

235 wkgestation, previously suspected/known indirect hyperbilirubine miawith suspected/known need for phototherapy

Indusion eriteria: newboms already dischaged from birth hospital o who remain in NIOJ AND are <14 daysold, barn at >

Exclusion Criterfa: >14 days old; <35 wk gestation at birth, suspected sepsis, signs of hyperbilirubinemia neurotoxicity

Breastfed Infants
Order Lactation Consult
Admitting RN:
o Provide breast pump, instructions,
pumping schedule
o Provide/review Kid's Health education
on Jaundice and Breastfeeding
o  Complete Epic task/order for
“Education: mother’s milk expression,
milk weights, supplementation”
Feeds:
o Feed on demand, minimum q 2-3 hrs,
10-12 feeds in 24 hrs
o  Supplement post feeds at breast if:
. Suboptimal feedings volumes at
breast based on milk weights
Minimum totalfeed volume by
age
>  48-96 hour old: 30 mL/feed
» 96 hours—7 daysold: 45
ml/feed
»  7-14 daysold: 60 mL/feed
. Weight is 10% below birth weight
. Signs of dehydration
= Use expressed breast milk (EBM)
first, if available
= Use formula only if no EBM
available

Weights:
o  Milk weights before and after all feeds
o  Daily morning weights

Formula Fed Infants
Infant formula ad lib on demand
Resume pre-hospital formula after discharge

Clinical history/ physical exam:
o Gestationa Age

Current agein heurs

Birth weight and cur

Stool and urine outp

e Method and frequency of feeding

Initial Provider Assessment

rentweight

ut

Signs/level of dehydration

for

o Consider eficlogies and risk facters for necnatal hyp erbilirubinemia (Appendix €)
e Determine if there ispathd cgic rate of rise (2 0.2mg/dL/hour or > 5mg/elL in 24 hours)

. Detemmine
(Appendix A) and Ex;

for p Py, and

using BiliTool or Phototherapy Nomograms

Neurotoricity
Hypertonia
Arching
Retmcollis

Fever
High pit ched
ery

o Opisthotonos

c hange Transfusion Nom ograms (Appendix B)
T

o>

>

Tricks

See Appendix D: Admitting RN Tipsand

e Prepare cpen infant bassinet with
white sheet over sidesand bottom

e Arrarge phototherapy light bank
above and bilirubin blanket below
infant

*  Ensure maximum skin exposure to
alllight surfaces, cover eyes

s Postionlight banks atleast 10 cm
from infant

Phototherapy Manageme

- Initiate continuous intensive
phototherapy (230 pW/crm?/nm) | |o
upon admission. For Connecticut
Children’s employees, please refer
to Connecticut Children's -
Phototherapy Policy
o Record start and stop times

e Measure phototherapy light level
with bili-meter at initiation and
dally. Document in flowshest.

e Infant may be outfor feedings for
a total of 30 minsina2 hour time
period
o Use bilirubin blanket during

e Discontinue phototherapywhen
TSBdecreased by at least 2 mg/dL
below the threshold at the
initiation of phototherapy
(Consider longer phatotherapy if
risk foctors for rebound hyperbifi)

Phototherapy Set Up:

TSB —Obtzin if ED or outpatient total serum kilirubin obtained > 6
hours from admission {or socnerif 2 paints of excharg e transfusion
nomegram line)

Direct Bilirubin — Obtain if direct serum bili not donein ED or patient is
adirect admit to PHM

CBC w diff, reticulocyte count, DAT, [ifnot known), type and screen,
peripheral smear - If mother/baby blood types unknown, early-onset
jaundice (first 24 hrs after birth), phototx or exchange transfusion
during birth hespitalization, bilirubin | evelsw/in 2 mg/dLof thresholdin
1748 hrs oflife, rapidly rising TSB | evels (increasing by 20.2 mg/dLper
hour), ABO incompatibility regard ess of DATresult, family hx inherited
hemolytic disorder

G6PD — If clinical concern for hemolysisand DAT negative, or If early
onset hyperbilirubinemia and persistent beyond firstweek of life,
familial or racial or ethnic risk

Electrolytes, POCT urine dip for specific gravity — Obtain if concern for
moderate or severe dehydraticn:

Lab Considerations [if clinically indi liver panel,
alburmin and blood, urine, CSF aultures/counts

Intiate hame feeding
Assess for signsof suboptimal intake
(Appendix D page 2)

Assess for dehydration

Attempt enteral repletion (PO, NGTPRN)
IVFs only for: clinical or bicchermical signs of
dehydraticn and unableto replete enterally
Vitamin D3 400 1U daily

in phototherapy flowsheet

Duration of

TSB monitoring DURING pheotothera py:
If admissicn TSBwithin < 2 paints of threshcld line on exchange
nomecgram, repeat TSBin 2 hrs
If admissicn TSB:> 2 paints of threshold line on exchange nemogram,
repeat TSBin 4-6 hrsand then I TSB decliring, every 812 hrs

!

feedings

TSB Monitoring AFTER phototherapy

For most pati ents, TSBshould be obtained 1 day after d/c of

phototherapy and may be obtained outpatient or inpatient as dinically

indicated

For patientswith ANY of the foll awing risk factors, TSBshoud be

repeated 6-12 hrs after d/c of phototherapy and also the day after d/c

of phototherapy:

o Infantswho excesded the phototherapy threshdd during the
birth hospitalizaticn and recelved phototherapy before 48 hrs of
age

o Positive DAT

o Known or suspected hemalytic disease

Breastfed Infants
Order lactation Consult
Admitting RN:
o Providebreast pump, instructions,
pumping schedule
o Provide/review Kid's Health education
on Jaundice and Breastfeeding
o Complete Epic task/order for
Education: mother's milk express an,
milk weights, supplementation
Feeds:
o Feed an demand, minimum g 2-3 hrs,
10-12 feeds in 24 hrs
o Supplementpost feeds at breast if:
= Suboptimal feedingsvaumes at
breast based on milk weights
Minimum total feed volume by
=e
% 48-96 hour old: 30 ml/feed
» 9 hours—7 daysold: 45
ml/feed
»  7-14 daysold: 60 ml/feed
= Weightis 10%below birth weight
= Signs of dehydration
= Use expressed breast milk (EBM)
first, if available
= Usefomulaonlyifno EBM
available
‘Weights:
o Milkweightsbefore and after all feeds
o Daly morning weights

Formula Fed Infants
Infant formula ad Iib on demand

Resume pre-hespital formula after discharge

DATED:!

4
Discharge Criteria:

Acceptable TSBlevel; taking adequate intake as defined by mul§disdplinary team; absence of excessive weight |oss; adequate follow up plan with PCP;
confirm breast pump available for home for breastfeeding Infants; foll ow app dintments in place (PCPwith in 1-2 daysafter discharge,
lactation consultant if indicated); VNA referral for weight checks and feeding assessment to alternate with PCP follow up if indicated

Discharge Instructions:

Continue feedings on demand with goal of 10-12 feedings per day; follow up with PCP 1 day after discharg e; continue feeding,
supplementing feedings, and pumping asrecommended by mul tidi sdiplinary team including lactation consultant

cticut Children's Medical Center. Al rights reserved

RETURNTO
THE BEGINNING

TACTS: JILL HERRING, APRN | MARY LUSSIER, RN, IBCLC | ILANAWAYNIK, MD | KRISTIN WELCH, MD
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Connechcut

Importance of Enteral Feeding O e

« Enteral feeding allows optimal excretion of bilirubin via bile and intestinal route

« Consider Nasogastric feedings if there are feeding difficulties

* Inadequate feeding results in increased intestinal resorption of bilirubin and
higher unconjugated bilirubin levels (“increased enterohepatic circulation”)

« Meconium is a reservoir of unconjugated bilirubin
o Poor passage of stool = more absorption of unconjugated bilirubin




CLINICAL PATHWAY: THIS PATHWAY

SERVES AS AGUIDE

Hyperbilirubinemia in the Neonate AND DOES NOT
REPLACE CLINICAL

Appendix D page 9 also

provides additional tips and

tricks for nurses

* Admitting RN
responsibilities

1.

2.

Tips for phototherapy
and labs
Breastfeeding and
nutritional support to
provide upon arrival
(pump and pump Kit,
instructions for
pumping, milk weight
scale, provide feeding
[efe)

Guidance for how to
assess for suboptimal
intake

Appendix D: Admitting Nurse Tips and Tricks JUDGMENT.

RN Responsibilities Upon Admission:

1. Phototherapy and Bilirubin IL.abs Tips
e Obtain Total Serum Bilirubin if > 2 hours since last and then start phototherapy

o Start continuous intensive phototherapy (> 30 uW/cm?nm) with lights above and bilirubin
blanket beneath patient - when infant arrives
¢ Adjusting the phototherapy dose
o Measure the irradiance (light intensity) of the phototherapy with the Bili-meter
o Loosen the height adjustment clamp on the stand and adjust the height of the
phototherapy unit to achieve an irradiance goal of at least > 30 pW/cm?/nm.
o Minimum clearance between the lower edge of the phototherapy lamp and the patient is
at least 30 cm per manufacturer guidelines.
o Infant is only wearing a diaper to maximize skin to light exposure
o Purple eye shields in place on infant
o Light intensity level should be checked at initiation of phototherapy and at least once a
day with bili-meter. Goal intensity is =30 pW/em%/nm. (blanket meter is tan, overhead
light meter is blue)
e Document on “Phototherapy Flowsheet™: start, stop, and any phototherapy documentation items
in this flow sheet
2. Breastfeeding and Nutrition Support Upon Patient Arrival
e Breast pump and pumping kit
o Instruct breastfeeding mother on use of the pump and to pump after all feedings
o Complete/document completion of this order/task by clicking “done” in Epic
e Milk weight scale
o Instruct mother on how to weigh the baby pre and post feedings
o Milk weights are to be done for all feedings at breast and recorded on flow sheet
e Provide mother a breastfeeding log (Appendix E)
e Document that breast pump, pumping kit, pumping instructions, milk weight scale, and feeding log
were given to mother
o Print off “Breastfeeding and Jaundice” patient hand out from Kids Health and review with mother
o Assess feedings at breast for suboptimal intake
o Goal total feed volume by age
= 48-96 hour old: 30 mL/feed
= 96 hours — 7 days old: 45 mL/feed
= 714 days old: 60 mL/feed
Ineffective latch and/or suck
Sleepy and difficulty to wake for feedings
Delayed milk supply
Laboratory abnormalities (hypoglycemia)
Uric acid crystals in urine
< 4 stools on day 4 or meconium stools on day 5

RETURNTO
THE BEGINNING

CONTACTS: JILL HERRING, APRN | MARY LUSSIER, RN, IBCLC | ILANAWAYNIK, MD | KRISTIN WELCH, MD

O 0O OC O 0 O
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Measuring feedings at Breast with Milk «®pConnscticut
Weight Scale Childrens

Milk Weight Scale

« Use before and after feedings at breast
1 gram =1 mL breast milk

« Assists in assessing supply

 Help determine potential need to supplement

« Every feeding at breast & recorded on flow sheet




Use of IV Fluids apggrngcticut

* Most infants with hyperbilirubinemia do not require IV fluids

* [VFs may decrease infant’s desire to take oral feedings, and thus prolong
jaundice

« Consider use of nasogastric tube in place of IVFs, if unable to take adequate
PO intake, as clinically appropriate

« Consider IVF if evidence of moderate dehydration:
o Hemodynamic instability
o Moderate to severe electrolyte abnormalities
o Unable to correct these factors enterally




Discharge Criteria

CLINICAL PATHWAY:
Hyperbilirubinemia Inpatient Management

THIS PATHWAY
SERVES AS AGUIDE
AND DOES NOT

REPLACE CLINICAL
JUDGMENT.

235 wkgestation, previously suspected/known indirect hyperbilirubine miawith suspected/known need for phototherapy

Indusion eriteria: newboms already dischaged from birth hospital o who remain in NIOJ AND are <14 daysold, barn at >

Exclusion Criterfa: »14 days old; <35 wk gestation at birth, suspected sepsis, signs of hyperbllirubinemia neurotoxicity’

Infant medically stable with an acceptable

TSB level

For most patients TSB level at least 2 pts

below the threshold at the initiation of

phototherapy is acceptable (consider
longer phototx for patients with rebound
risk factors)

Oral intake and weight are appropriate
Appropriate follow up services in place:
PCP, lactation, VNA as needed

Clinical history/physical exam:
o Gestationa Age
e Currentagein hours
o Birthweightand curent weight
o Method and frequency of feeding

Initial Provider Assessment

Stool and urine output
Signs/level of dehydration

for

o Consider eficlogies and risk facters for necnatal hyp erbilirubinemia (Appendix €)
e Determine if there ispathd cgic rate of rise (2 0.2mg/dL/hour or > 5mg/elL in 24 hours)

. Detemmine

for p Py, and

using BiliTool or Phototherapy Nomograms

'signs of

Hyperbilir ubinemia

Neurotoricity

o Hyertonia
Arching
Retmcollis

Fever
High pit ched
ery

o Opisthotonos

(Appendix A) and Exchange Transfusion Nom ograms [Appendix B)
T

o>

>

See Appendix D: Admitting RN Tipsand
Tricks

¥

Phototherapy Set Up:
Prepare cpen infant bassinet with
white sheet over sidesand bottom
Arrarge phototherapy light bank
above and bilirubin blanket below
infant
Ensure maximum skin exp osure to
alllight surfaces, cover eyes
Postion light barks atleast 10 cm
from infant

Phototherapy Management:
Inftiate continuous intensive
phototherapy (230 pW/crm?/nm)
upon admission. For Connecticut
Childrert's employees, please refer
to Connecticut Children's
Phototherapy Policy
o Record start and stop times
in phototherapy flowsheet
Measure phototherapy light level
with bili-meter at initiation and
dally. Document in flowshest.

Duration of

TSB —Obtzin if ED or outpatient total serum kilirubin obtained > 6
hours from admission {or socnerif 2 paints of excharg e transfusion
nomegram line)

Direct Bilirubin — Obtain if direct serum bili not donein ED or patient is
adirect admit to PHM

CBC w diff, reticulocyte count, DAT, [ifnot known), type and screen,
peripheral smear - If mother/baby blood types unknown, early-onset
jaundice (first 24 hrs after birth), phototx or exchange transfusion
during birth hespitalization, bilirubin | evelsw/in 2 mg/dLof thresholdin
1748 hrs oflife, rapidly rising TSB | evels (increasing by 20.2 mg/dLper
hour), ABO incompatibility regard ess of DATresult, family hx inherited
hemolytic disorder

G6PD — If clinical concern for hemolysisand DAT negative, or If early
onset hyperbilirubinemia and persistent beyond firstweek of life,
familial or racial or ethnic risk

Electrolytes, POCT urine dip for specific gravity — Obtain if concern for
moderate or severe dehydraticn:

Lab Considerations [if clinically indi liver panel,
alburmin and blood, urine, CSF aultures/counts

Intiate hame feeding
Assess for signsof suboptimal intake
(Appendix D page 2)

Assess for dehydration

Attempt enteral repletion (PO, NGTPRN)
IVFs only for: clinical or bicchermical signs of
dehydraticn and unableto replete enterally
Vitamin D3 400 1U daily

TSB monitoring DURING pheotothera py:
If admissicn TSBwithin < 2 paints of threshcld line on exchange
nomecgram, repeat TSBin 2 hrs
If admissicn TSB:> 2 paints of threshold line on exchange nemogram,
repeat TSBin 4-6 hrsand then I TSB decliring, every 812 hrs

Infant may be out for feedings for
a total of 30 minsina2 hour time

period
o Use bilirubin blanket during
feedings

!

TSB Monitoring AFTER phototherapy
For most patients, TsBshoud be obtained 1 day after d/c of
phototherapy and may be obtained outpatient or inpatient as dinically
indicated

Acceptable TSB level; taking adequate intake as defined by multidisciplinary team; absence of excessive weight loss; adequate follow up plan with PCP;

Discharge Criteria:

confirm breast pump available for home for breastfeeding infants; follow appointments in place (PCP with in 1-2 days after discharge,
lactation consultant if indicated); VNA referral for weight checks and feeding assessment to alternate with PCP follow up if indicated

Discharge Instructions:

Continue feedings on demand with goal of 10-12 feedings per day; follow up with PCP 1 day after discharge; continue feeding,

supplementing feedings, and pumping as recommended by multidisciplinary team including lactation consultant

Breastfed Infants

Order lactation Consult

Admitting RN:

o Providebreast pump, instructions,
pumping schedule

o Provide/review Kid's Health education
on Jaundice and Breastfeeding

o Complete Epic task/order for

Education: mother's milk express an,

milk weights, supplementation

Feeds:

o Feed an demand, minimum g 2-3 hrs,
10-12 feeds in 24 hrs

o Supplementpost feeds at breast if:

= Suboptimal feedingsvaumes at
breast based on milk weights
Minimum total feed volume by
=e
% 48-96 hour old: 30 ml/feed
» 9 hours—7 daysold: 45

ml/feed

»  7-14 daysold: 60 ml/feed

= Weightis 10%below birth weight

= Signs of dehydration

= Use expressed breast milk (EBM)
first, if available

= Useformuaonlyifno EBM
available

CONTACTS: JILL HERRING, APRN | MARY LUSSIER, RN, IBCLC | ILANAWAYNIK, MD | KRISTIN WELCH,

[ ] Connecticut
“=®Childrens
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CLINICAL PATHWAY: S AE AlGUIEIE

AND DOES NOT

Hyperbilirubinemia Inpatient Management REPLACE GLINICAL

JUDGMENT.

Indusion criteria: newboms already dischaged from birth hospital or who remain in NIC AND are <14 daysold, born at
235 whkgestation, previousy suspected/known indirect hyperbilirubine miawith suspected/known need for phototherapy
Exclusion Criteria: >14 days old; <35 wk gestation at birth, suspected sepsis, signs of hyperbilirubinemia neurotoxicity’
Initial Provider Assessment 'signs of
Clinical history/physical exam: Hyperbilir ubinemia

o Gestationdl Age Neurotoxiity
e Currentzgein hours o Hypertenia
o Birthweightand curent weight
e Method and frequency of feeding

Arching
Retmcollis

Stool and urine output
Signs/level of dehydration

Fever
High pit ched
ery

o Opisthotonos

yperbili i fon for

-
Discharge Instructio
- - L . . Consider etiologies and sk facta's.fcr neonatal hyp erbilirubinemia (Appendix C)
« Ensure family is given a feeding plan to T

(Appendix A) and Exchange Transfusion Nom ograms [Appendix B)
T

support continued feeding optimization > >

)
* Includes guidance for e O
ek o TSB—Obtain if EDor cutpatient totdl serum bilirubin obtained > 6 o Assess for signs of subeptimal intake
hours from admission (or socnerif<2 points of exchang e transfusion {Appendix D page 2)
1 H 1 nomegram line) o Assess for dehydration
supplementing and when it wou e
. Direct Bilirubin — Obtain if direct serum bili notdonein ED or patient is . IVFs only for: clinical or biccherical sgns of

adirectadmit to PHM dehydration and unabl etoreplete enterally

Phototherapy Set Up: & Vitamin D3 400 1U daily
e Prepare cpen infantbassinetwith | |*  CBCwdiff, reticulocyte count, DAT, (ifnot known), type and screen,

be appropriate to stop
supplementing
» Goal feeding 10-12 times per day
PCP follow up 1 day after discharge

white sheet over sidesand bottom

e Arrarge phototherapy light bank
above and bilirubin blanket below
infant

*  Ensure maximum skin exposure to
alllight surfaces, cover eyes

s Postionlight banks atleast 10 cm
from infant

Phototherapy Management:

e Initiate continuous intensive
phototherapy (230 pW/crm?/nm)
upon admission. For Connecticut
Childrert's employees, please refer
to Connecticut Children's
Phototherapy Policy
o Record start and stop times

in phototherapy flowsheet

e Measure phototherapy light level
with bili-meter at initiation and
dally. Document in flowshest.

Duration of

peripheral smear - If mother/baby blood types unknown, early-onset
jaundice (first 24 hrs after birth), phototx or exchange transfusion
during birth hospitalization, bilirubin evelsw/in 2 mg/dLof threshal din
1748 hrs oflife, rapidly rising TSB levels (increasing by 20.2 mg/dLper
hour), ABO incormpatibility regardess of DAT result, famlly hxinherited
hemolytic disorder

G6PD — If clinical concern for hemolysisand DAT negative, or If early
onset hyperbilirubinemia and persistent beyond firstweek of life,
familial or racial or ethnic risk

Electrolytes, POCT urine dip for specific gravity — Obtain if concern for
moderate or severe dehydraticn:

Lab Considerations [if clinically indi liver panel,
alburmin and blood, urine, CSF aultures/counts

TSB monitoring DURING pheotothera py:
If admissicn TSBwithin < 2 paints of threshcld line on exchange
nomecgram, repeat TSBin 2 hrs
If admissicn TSB:> 2 paints of threshold line on exchange nemogram,
repeat TSBin 4-6 hrsand then I TSB decliring, every 812 hrs

e Infant may be outfor feedings for
a total of 30 minsina2 hour time

period
o Use bilirubin blanket during
feedings

!

TSB Monitoring AFTER phototherapy
For most patients, TsBshoud be obtained 1 day after d/c of
phototherapy and may be obtained outpatient or inpatient as dinically
indicated

Discharge Criteria:

Acceptable TSB level; taking adequate intake as defined by multidisciplinary team; absence of excessive weight loss; adequate follow up plan with PCP;

confirm breast pump available for home for breastfeeding infants; follow appointments in place (PCP with in 1-2 days after discharge,
lactation consultant if indicated); VNA referral for weight checks and feeding assessment to alternate with PCP follow up if indicated

Discharge Instructions:

Continue feedings on demand with goal of 10-12 feedings per day; follow up with PCP 1 day after discharge; continue feeding,

supplementing feedings, and pumping as recommended by multidisciplinary team including lactation consultant

Breastfed Infants

Order lactation Consult

Admitting RN:

o Providebreast pump, instructions,
pumping schedule

o Provide/review Kid's Health education
on Jaundice and Breastfeeding

o Complete Epic task/order for

Education: mother's milk express an,

milk weights, supplementation

Feeds:

o Feed an demand, minimum g 2-3 hrs,
10-12 feeds in 24 hrs

o Supplementpost feeds at breast if:

= Suboptimal feedingsvaumes at
breast based on milk weights
Minimum total feed volume by
=e
% 48-96 hour old: 30 ml/feed
» 9 hours—7 daysold: 45

ml/feed

»  7-14 daysold: 60 ml/feed

= Weightis 10%below birth weight

= Signs of dehydration

= Use expressed breast milk (EBM)
first, if available

= Useformuaonlyifno EBM
available

CONTACTS: JILL HERRING, APRN | MARY LUSSIER, RN, IBCLC | ILANAWAYNIK, MD | KRISTIN WELCH,

[ ] Connecticut
“=®Childrens

LA DATED
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Connechcut

Review of Key Points s

 Clear admission and treatment criteria

* Phototherapy and Exchange Transfusion nomograms updated in line with APP
2022 revision

« Optimization of feeding and nutrition is critical
« Appropriate set up and dose of phototherapy are essential

* Appropriate lab evaluation for at risk populations guides phototherapy duration
and need for closer rebound testing, as well as other long term monitoring
needs

 Close follow up with PCP after discharge is a must




®_ Connecticut

Quality Metrics “=®Childrens

* % Patients with pathway order set

* % Patients with breastfeeding education performed

* % Patients with lactation consult obtained < = 24 hours of arrival
* % Patients with phototherapy start time documented

* Average time (minutes) from arrival to phototherapy start time
* % Patients with phototherapy intensity > 30

* % Families reporting breastfeeding continued at 1 week

* % Families reporting breastfeeding continued at 1 month

* % Families unable to be reached at 1 week

* % Families unable to be reached at 1 month

* ALOS (days), IP/OBS




®_ Connecticut

Pathway Contacts “="Childrenss

« Jill Herring, APRN
o Pediatric Hospital Medicine

* [lana Waynik, MD
o Pediatric Hospital Medicine

* Mary Lussier, RN, IBCLC
o Lactation

* Kristin Welch, MD
o Pediatric Emergency Medicine
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About Connecticut Children’s Clinical Pathways Program

The Clinical Pathways Program at Connecticut Children’s aims to improve the quality of care our patients

receive, across both ambulatory and acute care settings. We have implemented a standardized process
for clinical pathway development and maintenance to ensure meaningful improvements to patient care as
well as systematic continual improvement. Development of a clinical pathway includes a multidisciplinary
team, which may include doctors, advanced practitioners, nurses, pharmacists, other specialists, and even

patients/families. Each clinical pathway has a flow algorithm, an educational module for end-user
education, associated order set(s) in the electronic medical record, and quality metrics that are evaluated
regularly to measure the pathway’s effectiveness. Additionally, clinical pathways are reviewed annually and
updated to ensure alignment with the most up to date evidence. These pathways serve as a guide for
providers and do not replace clinical judgment.
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