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What is a Clinical Pathway? i

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



Objectives of Pathway e

« 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, inc_:ludin,? 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



Why Is Pathway Necessary?
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* Neonates requiring readmission for treatment of hyperbilirubinemia
patients are a vulnerable low volume though high risk population

* In 2022 the APP released updates from t

for the care of infants = 35 weeks gestation

* Primary goal of care is the prevention of

kernicterus/bi

ne original 2004 guidelines

lrubin

neurotoxicity; a permanent disabling neurological condition

* Reducing variation in care such as feeding support, la
assessments, and phototherapy treatment is essentia
high value and equitable care for this vulnerable popu

poratory
to providing

ation

« 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 2025 e

« Updated admission considerations to include TSB value close
to phototherapy threshold and rate of rise is >/= 0.2 mg/dL/hour
or > 5 mg/dL in 24 hours

« Clarified DAT (direct coombs) vs type and “screen” (indirect
coombs) interpretation

« Added consideration for using high risk nomogram lines if there
IS a high suspicion for hemolytic process

« Added consideration to maximize treatment by continuing
phototherapy to until patient is ready to leave the hospital if a
rebound level in not necessary



What is Neonatal (Indirect) Hyperbilirubinegd G

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)
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What’s the big deal? s

* 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



This is the Hyperbilirubinemia in the
Neonate Clinical Pathway — Navigation

page

Navigation page provides quick clicking to
admission algorithm, ED management, inpatient
management, and helpful appendices

We will be reviewing each component of the
pathway in the following slides.

CLINICAL PATHWAY: e e

AND DOES NOT

Hyperbilirubinemia in the Neonate REPLACE CLINICAL

JUDGMENT.

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)

Phase of Care Navigation Links
* Admission Algorithm
e Emergency Department

* [npatient Management

Appendices and Feeding Log
e Appendix A: Phototherapy Nomograms
e Appendix B: Exchange Transfusion Nomograms
e Appendix C: Etiologies and Risk Factors
e Appendix D: Admitting RN Tips and Tricks

e Appendix F: Feeding Log

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

AND DOES NOT

Hyperbilirubinemia in the Neonate REPLACE CLINICAL

JUDGMENT.

Inclusion criteria: newborns already discharged from birth hospital or who remain in NICU AND
H H H H H are <14 days old, born at 235 wk gestation, previously suspected/known indirect hyperbilirubinemia with

Hyperbilirubinemia in the Neonate espectad inown nead for phOTSENEDOY

Clinical Pathway

Exclusion Criteria: >14 days old, <35 wk gestation at birth, suspected sepsis, signs of hyperbilirubinemia
neurotoxicity (hypertonia, arching, retrocollis, opisthotonos, fever, high pitched cry)

Phase of Care Navigation Links
Please review these updated inclusion and «  Admission Algorithm

exclusion criteria: « Emergency Department

* [npatient Management

* Newborns already discharged from birth
hospital or who remain in NICU AND ...rest
of criteria remain the same Appendices and Feeding Log

e Appendix A: Phototherapy Nomograms

e Appendix B: Exchange Transfusion Nomograms
e Appendix C: Etiologies and Risk Factors
e Appendix D: Admitting RN Tips and Tricks

e Appendix F: Feeding Log

Inclusion criteria: newborns already discharged from birth hospital or who remain in NICU AND
are <14 days old, born at >35 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)

e

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

T

Hyperbilirubinemia Admission Algorithm REPLACE CLINICAL

JUDGMENT.

@mﬁne outpatient total serum bilirubin (TSB) and refer to appropriate service unit as determined bel9

i A

Direct admission to med/surg if all criteria are met:

This is the Hyperbilirubinemia in the Neonate Clinical
Pathway. — Admission Algorithm

]
5
<

° Phototherapy indicated per Phototherapy
Nomograms (Appendix A) or BiliTool (MUST

. . S . : be TSB value, not TcB) on o U sy we s
Admission algorithm helps determine if patient requires o IfTSB within <2 points of threshold line  [rmies s
admission, and if may be direct admission to med/surg vs. on Exchange Transfusion Nomograms  fucuthucuocr
requires ED visit vs. requires direct admission to NICU (Appendix B), must be WITHOUT signs of [z s o

hemolysis (anemia, reticulocytosis),
sepsis, or signs of hyperbilirubinemia

neurotoxicity' OR
o  Close to phototherapy threshold and rate
Admission criteria are based on current bilirubin nomograms ‘Z’eroi;f'z me/dL/hour or >5 me/dLin Mlmw
and patient’s risk for hemolysis AND By
* Gestational age is accounted for in each nomogram (no risk factors & 1 or e  TotalSerum Bilirubin result is <8 hrs old oo :
more risk factors) AND
. . . . ° Meets direct admission criteria®
Also consider admission if close to phototherapy line AND rate —
of rise is >/= 0.2 mg/dL/hour or > 5 mg/dL in 24 hours
Considering using high risk line if there is high concern for
hemolytic process
’ﬂm < - Patient has TS8 within & hours afad‘-nisslon

*  Opisthotonos - Patient stable to be on med/surg unit without
s Fever medical attention for 30 minutes.
*  High pitched cry

RETURN TO
THE BEGINNING

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

©2019 Connecticut Chidren’s Medical Center. All rights resensed



Phototherapy Nomograms

Phototherapy Thresholds: No Hyperbili
Neurotoxicity Risk Factors

24
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Photatherapy Thresholds: No Hyperbilirubinemia Neurotoxicity Risk Factors

Gestational Age

— >40 Weeks
= 39 Weeks
— 38 Weeks
- 37 Weeks
— 36 Weeks
- 35 Weeks

Total Serum Bilirubin (mg/dL)

"0 12 24 35 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240 252 264 276 288 300 312 324 336
(1d) (2d) (3d) (4d) (5d) (6d) (7d) (8d) (9d)  (10d)  (11d)  (12d)  (13d)  (14d)
Age - hours
(days)

Hyperbilirubinemia Neurotoxicity Risk Factors:
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* Phototherapy Thresholds: One or More
Hyperbili Neurotoxicity Risk Factors

jary

2

E’ Phototherapy Thresholds: One or More Hyperbilirubinemia Neurotoxicity Risk Factors

=

£
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=
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g Gestational Age

2 — =38 Weeks

é - 37 Weeks
— 36 Weeks
- 35 Weeks

4

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240 252 264 276 288 300 312 324 336
(dy  (2d)  (3d)  (ad)  (5d)  (6d)  (7d)  (8d) (@dy  (1od) (11d)  (12d}  (13d)  (14d)
Age — hours
(days)

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. Pediatrics, 150(3), e2022058859.



Exchange Transfusion Nomograms

* Exchange Transfusion Thresholds: No
Hyperbili Neurotoxicity Risk Factors

28

26-

Total Serum Bilirubin {(mg/dL}
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e Exchange Transfusion Thresholds: One or
More Hyperbili Neurotoxicity Risk Factors

o
-

24
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Total Serum Bilirubin (mg/dL)
@

Gestational Age

18 — =38 Weeks

k : - 37 Weeks

- — 36 Weeks

I Gestational Age A ~  35Weeks

el — 238 Weeks
NREaA — 37 Weeks
. — 36 Weeks 120 12 24 35 4B 60 72 B4 96 108 120 152 144 156 168 160 162 204 216 258 240 252 264 276 288 300 312 354 336
~ 35 Weeks (1) (2d)  (3d) (4d)  (5d)  (6d)  (7d)  (8c)  (9d)  (10d) (11d) (12d) (13d)  (14d)
Age — hours
(days)

140 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240 252 284 276 288 300 312 324 336

(1d) (2d) (3d) (4d) (5d) (6d) (7d) (8d) (ody  (10d) (11d) (12d) (13d)  (14d)
Age - hours
{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. Pediatrics, 150(3), e2022058859.



THIS PATHWAY

CLINICAL PATHWAY: SERVES AS A GUIDE
AND DOES NOT

Hyperbilirubinemia Emergency Room Management REPLACE CLINICAL
JUDGMENT,

from birth hospnal orwhonmam in NICU AND are $14 days old, born at)

Inclusion criteria: newbomns y die
235 wk gestation, previously /k indirect with need for
Exclusion Criteria: >14 days old, <35 wk gestation at birth, suspected sepsis, signs of hyperbilirubinemia neurotoxicity*

[ dmission service (S Floor vs NICU) based on outpatient bilirubin (Admission Algarithm): |/ 'Signs of
v
If patient sent to ED: *  Hypertonia
o Triage RN: ESl level 2 (acute) : :: ::';::M
. RN:
o Obtain sample for total and direct serum bilirubin and POCT glucose via heel stick, regardiess of need for s Dranetses
additional labs or IV access (includes patients w/prior result <8 hrs old) . High pitched
o Placeinfant on bili blanket STAT ay

Initial Provider Assessment
Clinical history/physical exam:

Gestational Age

Current age in hours

Mother’s blood type (infant’s blood type if mother type O, Rh negative, or antibody +)
Birthweight, current weight, and percent loss of birthweight

Method and frequency of feeding

Stool and urine output

signs/level of dehydration

for

This is the Hyperbilirubinemia in the
Neonate Clinical Pathway. — Emergency e e e e,

(Appendix B)
o Ifhemalytic anemia is strongly suspected, consider using high risk line on nomogram

Lanr:tory consider additional labs as dinically indicated
CBC w diff, reticulocyte count, peripheral smear, DAT (if not known), type and screen (of note, the screen is an indirect coombs and not the same test as the DAT):

if blood jaundice (first 24 hrs after birth), phototx or exchange transfusion during birth hospitalization, bilirubin levels
within 2 mg/dLof threshold in 1** 48 hrs ollnfe rapidy rising TSB levels (increasing by 20.2 mg/dL per hour), ABO incompatibility regardiess of DAT result, family hx
inherited hemolytic disorder

G6PD: if clinical concem for hemalysis and DAT negative, or if early onset hyperbili and persistent beyond first week of life, familial or racial or ethnic risk

. Elacvo!vns, POC‘I‘urhe db for spadﬁc gwhv if concern for moderate or severe dehydration
i liver panel and albumin; blood, urine, CSF cultures/counts

We will be reviewing each component
in the following slides.

FEN/GI:
Initiate home feeding
Provide breastfeeding mothers with breast pump, kit, and pumping instructions if prolonged ED stay
e Attempt enteral repletion of hydration (PO or NG)

1V hydration only if severe dehydration or electrolyte abnormalities

Phototherapy
indicated
per Phototherapy
Nomograms (Appendix A) or
BiliTool (MUST be TSB value, not TcB)
close to phototherapy thres hold with rate of
rise 20.2 mg/dL/hour or >5 mg/dLin 24 hours

Total serum bilirubin
<2 points of nomogram line on
Exchange Transfusion Nomograms

(Appendix B) or BiliTool WITH signs of
hemolysis (anemia, reticulocytosis), sepsis, or
signs of bilirubin neurctoxicity®

Phototherapy NOT indicated per
Phototherapy Nomograms (Appendix A)
OR NOT close to phototherapy threshold with
rate of rise 20.2 mg/dL/hour or >5 mg/dLin 24
hours

If TS8 within <2 points of threshold line on
Exchange Transfusion Nomograms
(Appendix B) or BiliTool, must be
WITHOUT signs of
hemolysis, sepsis, or signs
of bilirubin
neurotoxicity’

If TSB within 2 points of exchange,
but none of above risk factors,
may call to discuss
case with NICU
attending

AND
Well-appearing without other
indication for admission

Discharge with close follow up

Admit to Med/Surg on Pediatric Hospita
Medicine

©  Continue care per Inpatient Management
of Hyperbilirubinemia (page 4)

*  AdmittoNICU

e Careoff pathway

e Refer to Exchange Transfusion
Nomograms (Appendix B) or BiliTool

Discharge Instructions:
e Continue feedings on demand with goal of
10-12 feedings per day. Follow up with PCP

1 day after discharge
Continue feeding, feedings, Start i h in ED if boarder or Start intensive phototherapy immediately in
and pumping as recommended by awaiting inpatient bed placement for >2 hour: ED if there will be a wait for a NICU bed

Primary Care Team

RETURN TO
THE BEGINNING

CONTACTS: JILL HERRING, APRN | MARY LUSSIER, RN, IBCLC | ILANA WAYNIK, MD | KRISTIN WELCH, MD [ ] Connecticut

Childrens
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CLINICAL PATHWAY: SERVES AS AGUIDE
AND DOES NOT

Hyperbilirubinemia Emergency Room Management REPLACE CLINICAL

JUDGMENT,

Indusion criteria: newboms y die from birth hospnal orwholemam in NICU AND are <14 days old, born at
235 wk gestation, previotsly Jknown indirect with need for
Exclusion riteria: >14 days old, <35 wk gestation at birth, suspected sepsis, signs of hyperbilirubinemia neurotoxicity’
Hyperbilirubinemia in the Neonate Clinical I S B W Gl g | [
v
If patient sent to ED: *  Hypertonia
Pathway. ~-Emergency Management PR =
o ED RN: . Retrocollis
Obtain sample for total and direct serum bilirubin and POCT glucose via heel stick, regardiess of need for s Dranetses
additional labs or IV access (includes patients w/prior result <8 hrs old) % High pitched
o Placeinfant on bill blanket STAT ay
Initial Provider Assessment
Clinical history/physical exam:
Gestational Age

Current agein hours
Mother’s blood type (infant’s blood type if mother type O, Rh negative, or antibody +)
Birthweight, current weight, and percent loss of birthweight

Method and frequency of feeding

Stool and urine output

signs/level of dehydration

Delay in initiation of phototherapy must be
avoided

* ED RN to obtain total and
direct serum bilirubin & POCT T T s,

for

. ine threshold for pl yand 8 ion using BiliTool or A) and Exchange Transfusion Nomograms

(Appendix B)
o Ifhemdytic anemia is strongly suspected, consider using high risk line cn nomogram

glucose by heal stick upon

.
ro O | I l I n g Ldnntory consider additional labs as dinically indicated
CBC w diff, reticulocyte count, peripheral sn:ar DAT (if not known), type and screen (of note, the screen is an indirect coombs and not the same test as the DAT):
if jaundice (first 24 hrs after birth), phototx or exchange transfusion during birth hospitalization, bilirubin levels

blood
wnhmz ngdLof \hrshoid in1"48 hrs allnfe rapidy rising TSB levels (increasing by 20.2 mg/dL per hour), ABO incompatibility regardiess of DAT result, family hx

Start patient on biliblanket e
*  G6PD: if clinical concem for hemalysis and DAT negative, or if early onset hyperbili and persistent beyond first week of life, familial or racial or ethnic risk

STAT while labs are pending i
FEN/GI:

Initiate home feeding
Provide breastfeeding mothers with breast pump, kit, and pumping instructions if prolonged ED stay
e Attempt enteral repletion of hydration (PO or NG)

1V hydration only if severe dehydration or electrolyte abnormalities

rubin

If patient sent to ED: - .

[Nomograms
WITH signs of

° Triage RN: ESI level 2 (acute) e o

e EDRN: ..
o  Obtain samplefor 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

T AGITITIO Vea/Sug on ptar
Medicine

o Continue care per Inpatient Management

of Hyperbilirubinemia (page 4)

e Admitto NICU

e Careoff pathway
e Referto Exchange Transfusion
Nomograms (Appendix B) or BiliTool

Discharge Instructions:
Continue feedings on demand with goal of

10-12 feedings per day. Follow up with PCP

1 day after discharge

Continue feeding, feedings,
and pumping as recommended bv

Primary Care Team

Start intensive ph inEDif boarder or
waiting inpatient bed placement for >2 hour;

RETURN TO
THE BEGINNING

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

Start intensive phototherapy immediately in
ED if there will be a wait for a NICU bed

®_ Connecticut
“=®cChildrens

©2019 Connecticut Chidren's Medical Center. Al rights reserved



Hyperbilirubinemia in the
Neonate Clinical Pathway. —
Emergency & Inpatient
Management

Initial provider assessment
* Critical clinical history &
physical exam are included
e essential to determine
phototherapy and

exchange transfusion
criteria

Determine treatment
threshold with BiliTool.org or
AAP nomograms 2022

Must also consider if there is a
pathological rate of rise >
0.2mg/dL/hour or > 5 mg/dL in
24 hours

Refer to

Appendix C for guidance on
etiologies and risk factors

THIS PATHWAY
SERVES AS A GUIDE

CLINICAL PATHWAY:
AND DOES NOT

REPLACE CLINICAL

Hyperbilirubinemia Emergency Room Management REPLACE C

from birth hospital or who remain in NICU AND are <14 days old, born at)

Inclusion criteria: newbomns y die
235 wk gestation, previously /k indirect with need for
Exclusion Criteria: >14 days old, <35 wk gestation at birth, suspected sepsis, signs of hyperbilirubinemia neurotoxicity*

| dmission service (MS Floor vs NICU) based on outpatient bilirubin (Admission Algorithm): | signs of
v
If patient sent to ED: . Hypertonia
e Arching
. Retrocollis

o Triage RN: ESl level 2 (acute)
. RN:

Obtain sample for total and direct serum blirubin and POCT glucose via heel stick, regardess of need for s Dranetses
additional labs or IV access (includes patients w/prior result <8 hrs old) . High pitched
Place nfant on bill blanket STAT ay

Initial Provider Assessment

Clinical history/physical exam:
*  Gestational Age

Lo

Initial Provider Assessment

Clinical history/physical exam:
. Gestational Age

. Current age in hours
Meother's blood type (infant's blood type if mother type O, Rh negative, or antibody +)

. Birthweight, current weight, and percent loss of birthweight
. Method and frequency of feeding

. Stool and urine cutput

. Signs/level of dehydration

Hyperbilirubinemia Evaluation for Treatment:
Consider etiologies and rick factors for neonatal hyperbilirubinemia (Appendix C)

Determine if there is pathologic rate of rise (20,2 mg/dL/hour or >5 mg/dL in 24 hours)
Determine threshold for phototherapy and exchange transfusion using BiliTool or Phototherapy Momograms (Appendix A) and Exchange Transfusion Momograms

[Appendix B)
] If herolytic anemia is strongly suspected, consider using high risk line on nomogram

per Phototherapy
Nomograms (Appendix A) or
BiliTool (MUST be TSB value, not TcB)
close to phototherapy thres hold with rate of
rise 20.2 mg/dL/hour or >5 mg/dLin 24 hours

Total serum bilirubin
<2 points of nomogram line on
Exchange Transfusion Nomograms
(Appendix B) or BiliTool WITH signs of
hemolysis (anemia, reticulocytosis), sepsis, or
signs of bilirubin neurctoxicity®

Phototherapy NOT indicated per
Phototherapy Nomograms (Appendix A)
OR NOT close to phototherapy threshold with
rate of rise 20.2 mg/dL/hour or >5 mg/dLin 24
hours

If TS8 within <2 points of threshold line on
Exchange Transfusion Nomograms
(Appendix B) or BiliTool, must be
WITHOUT signs of
hemolysis, sepsis, or signs
of bilirubin
neurotoxicity’

If TSB within 2 points of exchange,
but none of above risk factors,
may call to discuss
case with NICU
attending

AND
Well-appearing without other
indication for admission

Discharge with close follow up

Admit to NICU

e Careoff pathway

e Refer to Exchange Transfusion
Nomograms (Appendix B) or BiliTool

©  Admitto Med/Surg on Pediatric Hospita
Medicine

©  Continue care per Inpatient Management

of Hyperbilirubinemia (page 4)

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

Start intensive phototherapy immediately in
ED if there will be a wait for a NICU bed

Starti h inED f boarder or
gwaiting inpatient bed placement for >2 hour:

RETURN TO
THE BEGINNING

CONTACTS: JILL HERRING, APRN | MARY LUSSIER, RN, IBCLC | ILANA WAYNIK, MD | KRISTIN WELCH, MD . 3
“=®Childrens
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Hyperbilirubinemia in the Neonate
Clinical Pathway. — Appendix C:

Etiologies and Risk Factors

CLINICAL PATHWAY: THIS PATHWAY

e 5 e SERVES AS A GUIDE
Hyperbilirubinemia in the Neonate AND DOES NOT

: . . : REPLACE CLINICAL
Appendix C: Etiologies and Risk Factors JUDGMENT

Etiologies of Hyperbilirubinemia

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

Risk Factors to Consider

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

RETURN T¢
THE BEGINNING
CONTACTS: JILL HERRING, APRN | MARY LUSSIER, RN, IBCLC | ILANA WAYNIK, MD | KRISTIN WELCH, MD
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THIS PATHWAY

CLINICAL PATHWAY: SERVES AS A GUIDE

AND DOES NOT

Hyperbilirubinemia Emergency Room Management REPLACE CLINICAL

JUDGMENT,

| dmission service (MS Floor vs NICU) based on outpatient bilirubin (Admission Algorithm): | signs of

HyperbilirUbinemia Indusion criteria: newbons y di from birth hospital or who remain in NICU AND are <14 days old, born at
in the Neonate (e, )

Exclusion Criteria: >14 days old, <35 wk gestation at birth, suspected sepsis, signs of hyperbilirubinemia nenrolnxicky’
o
Clinical Pathway. — S—— s
o Triage RN: ESl level 2 (acute) o Arching
RN:

e Retrocollis

o Obtain sample for total and direct serum bilirubin and POCT glucose via heel stick, regardless of need for s Dranetses
m e rge n cy additional labs or IV access (includes patients w/prior result <8 hrs old) o Highpitched
o Placeinfant on bill blanket STAT ary

I n pat i e nt Clinical history/physical exam: o Md&r“ujm
Management

Gestational Age

Current agein hours

Mother’s blood type (infant’s blood type if mother type O, Rh negative, or antibody +)
Birthweight, current weight, and percent loss of birthweight

Method and frequency of feeding

PSP T

Laboratory: consider additional labs as clinically indicated
Initial Lab Vi . CBC w diff, reticulocyte count, peripheral smear, DAT (if not known), type and screen [of note, the screen is an indirect coombs and not the same test as the DAT):
if motherfinfant blood types unknown, early-onset jaundice (first 24 hrs after birth), phototx or exchange transfusion during birth hospitalization, bilirubin levels

Guidance for within 2 mg/dL of thresheld in 1™ 48 hrs of life, rapidly rising TSE levels {increasing by 0.2 mg/dL per hour), ABO incompatibility regardless of DAT result, family hx

evaIuating patient’s inher'rtgd r!e!'nnlvtic dizorder . . _ B ] . ] N _ o
. GBPD: 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

risk for hem0|VSiS . Electralytes, POCT urine dip for specific gravity: if concern for moderate or severe dehydration

and appropriate labs »  Additional labs considerations (if clinically indicated): liver panel and albumin; blood, uring, CSF cultures/counts

Added clarification
between DAT (direct
coombs) and
“screen” (indirect
coombs) results
Included clarification
for which patients to
screen for G6PD
Clarified additional
lab considerations

Phototherapy
indicated
per Phototherapy
Nomograms (Appendix A) or
BiliTool (MUST be TSB value, not TcB)
close to phototherapy thres hold with rate of
rise 20.2 mg/dL/hour or >5 mg/dLin 24 hours

Total serum bilirubin
<2 points of nomogram line on

Exchange Transfusion Nomograms
(Appendix B) or BiliTool WITH signs of
hemolysis (anemia, reticulocytosis), sepsis, or
signs of bilirubin neurctoxicity®

Phototherapy NOT indicated per
Phototherapy Nomograms (Appendix A)
OR NOT close to phototherapy threshold with
rate of rise 20.2 mg/dL/hour or >5 mg/dLin 24
hours

If TS8 within <2 points of threshold line on
Exchange Transfusion Nomograms
(Appendix B) or BiliTool, must be
WITHOUT signs of
hemolysis, sepsis, or signs

If TSB within 2 points of exchange,
but none of above risk factors,
may call to discuss
case with NICU
attending

AND
Well-appearing without other
indication for admission

Discharge with close follow up

Admit to Med/Surg on Pediatric Hospita
Medicine

©  Continue care per Inpatient Management
of Hyperbilirubinemia (page 4)

*  AdmittoNICU

e Careoff pathway

e Refer to Exchange Transfusion
Nomograms (Appendix B) or BiliTool

Discharge Instructions:
e Continue feedings on demand with goal of
10-12 feedings per day. Follow up with PCP
1 day after discharge

Continue feeding, feedi
and pumping as recommended by
Primary Care Team

ings,

Start intensive ph: inED f boarder or
gwaiting inpatient bed placement for >2 hour:

Start intensive phototherapy immediately in
ED if there will be a wait for a NICU bed
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THE BEGINNING
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THIS PATHWAY

CLINICAL PATHWAY: SERVES

AS A GUIDE

AND DOES NOT

NT.

Hyperbilirubinemia Emergency Room Management REPLACE CLINICAL
JUDGME

Indusion criteria: newboms y die from birth hospital or who remain in NICU AND are $14 days old, born at
235 wk gestation, previously /k indirect irubinemia with need for
Exclusion Criteria: >14 days old, <35 wk gestation at birth, suspected sepsis, signs of hyperbilirubinemia neurotoxicity*
[ dmission service (S Floor vs NICU) based on outpatient bilirubin (Admission Algarithm): |/ 'Signs of
v
If patient sent to ED: *  Hypertonia
e Triage RN: ES level 2 (acute) ¢ Arching
B RN: e Retrocollis
Obtain sample for total and direct serum bilirubin and POCT glucose via heel stick, regardiess of need for s Dranetses
additional labs or IV access (includes patients w/prior result <8 hrs old) «  Highpitched
o Placeinfant on bili blanket STAT cry
Initial Provider Assessment

Hyperbilirubinemia in the et

e Gestational Age
Current age in hours

Neonate Clinical Pathway. — Rl
Emergency Room Discharge with close follow up

inemia (Appendix C)
or >5 mg/dL in 24 hours)
using BiliTool or Phototherapy Nomograms (Appendix A) and Exchange Transfusion Nomograms

risk line on nomogram

type and screen (of note, the screen is an indirect coombs and not the same test as the DAT):

Management . .
Discharge Instructions:

. S - ° Continue feedings on demand with goal of

meets criteria Tor discharge from . . (cresing b 202 mdpe rot ABO ncompanGly regmdicss o A Tresl. famiyhe
ED g 10-12 fe edlngs per day' Fo"ow up Wlth PCP :thyperblliandpevsi:embeyond:Irslweekolife,famllhlorradaloremnlcrlsk

o . . 1 day aft er disc ha rge albumin; blood, urine, CSF cultures/counts
* Critical to provide appropriate . . . .
: : ° Continue feeding, supplementing feedings, fo s
post discharge feeding and ) y S
and pumping as recommended by

pumping guidance to caregivers _
Ensure timely post discharge Primary Care Team

follow up with primary care

Phototherapy
indicated
per Phototherapy
Nomograms (Appendix A) or
BiliTool (MUST be TSB value, not TcB)
close to phototherapy thres hold with rate of
rise 20.2 mg/dL/hour or >5 mg/dLin 24 hours

Total serum bilirubin
<2 points of nomogram line on
Exchange Transfusion Nomograms

(Appendix B) or BiliTool WITH signs of
hemolysis (anemia, reticulocytosis), sepsis, or
signs of bilirubin neurctoxicity®

Phototherapy NOT indicated per
Phototherapy Nomograms (Appendix A)
OR NOT close to phototherapy threshold with
rate of rise 20.2 mg/dL/hour or >5 mg/dLin 24

If TS8 within <2 points of threshold line on

provider o
AND Exchange Transfusion Nomograms (TS within 2 polnts of exch
Wel-appearing without other (Appendix 8) or BiliTool, must be T ot excony
WITHOUT signs of may call to discuss

indication for admission
hemolysis, sepsis, or signs case with NICU

attending

Discharge with close follow up

Admit to Med/Surg on Pediatric Hospital
Medicine

*  Continue care per Inpatient Management
of Hyperbilirubinemia (page 4)

*  AdmittoNICU

e Careoff pathway

e Refer to Exchange Transfusion
Nomograms (Appendix B) or BiliTool

Discharge Instructions:
e Continue feedings on demand with goal of
10-12 feedings per day. Follow up with PCP

1 day after discharge
¢ Continue feeding, feedings, Start intensive phi in ED if boarder or Start intensive phototherapy immediately in
and pumping as recommended by awaiting inpatient bed placement for >2 hour: £D if there will be a wait for a NICU bed

Primary Care Team

RETURN TO
THE BEGINNING

CONTACTS: JILL HERRING, APRN | MARY LUSSIER, RN, IBCLC | ILANA WAYNIK, MD | KRISTIN WELCH, MD [ ]

©2019 Connecticut Chidren's Medical Center. Al rights reserved

Connecticut
Childrens



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

CLINICAL PATHWAY:
Hyperbilirubinemia Inpatient Management

THIS PATHWAY
SERVES AS A GUIDE

AND DO oT
REPL. CLINICAL
JUDGMENT.

235 wk gestation, previeusly suspected /known indirect hyperbilirubinemia with suspected/known need for phototherapy
Exclusion Criteria: >14 days old, <35 wk gestation at irth, suspected sepsis, signs of hyperbilirubinemia neurotoxicity'

Inclusion criteria: newboms already discharged from birth hospital or who remain in NICU AND are 514 days old, born at )

K]

. Determine

Initial Provider Assessment

Clinical history/physical exam:

*  Gestational Age
Current agein hours
Birthweight, current weight, and percent loss of birthweight
Method and freque ncy of feeding
Stool and urine output
Signs/level of dehydration
vaerullmunemla Evaluation for Treatment:

Consider etiologies and risk factors for necnatal hyperbilirubinemia {Appendix C)
*  Determine f there i palhnlogl: rate of rise (20.2mg/dL/hour or >5mg/dL In 24 hours)

ansfusion using Bili Tool or Phototherapy Nomograms
(Appendix A) and Em:ha'!e Transfusion Nomograms (Appendix B)
©___Ifhemolytic anemia is strongly suspected, consider using high risk line on nomogram

Hyperbilirubine mia

Neurotoxicity
Hypertonia
Arching
Retrocolls

Opisthotanos
Fever

High pitched
ery

Le>

>

4

See Appendix D: Admitting RN Tips and
Tricks

Y

Phototherapy Set Up:
Prepare cpen 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

Initiate continuous intensive
phototherapy (230 pW/cm’/nm)
upon admission. For Connecticut
Chikdren'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
atotal of 30 minsin a2 hour time

period
a Use bilirubin blanket during
feedings

Discontinue phototherapy when

TSB decreased by at least 2 mg/dL N first, if available
below the threshold at the ;ml:mpvmd may be obtained outpatient or inpatient as dlinically +  Useformulaonly ifno EBM
ey oo + For patients with ANY of the following risk factars, TS8 should be Welghts: avaiable
” repeated 6-12 hrs after d/c of phototherapy and also the day after d/c of .

gmahgmﬂ"ﬁfnm phatatherapy: a !\D':!:rurt;ghlts hdc(el‘;rldafreral\feeds

,f”’"g;"'fm " S‘SMQG: & Infantswho exceeded the phototherapy threshold during the birth “ ily morning weig
e e shatochon hospitalization and received phototherapy before 48 hrs of age

P under phototherapy o PositiveDAT Eqmuba Fed infants
lights tomaximize treatment ) Known or suspectad hemalvtic disease Infant formula ad lib on demand
until ° P v Resume pre-hospital formula after discharge

TSB: if ED or outpatient total serum bilirubin obtained >6 hours from
admission (or sooner if <2 paints of exchange transfusion nomogram
line}

Direct Bilirubin: if direct serum bili not done in ED or patient is a direct
admit to PHM

CBC w diff, reticulocyte count, peripheral smear, DAT (if not known),
type and screen (of note, the screen is an indirect coombs and not the
same test as the DAT): if mother/baby blood types unknown, early-onset
jaundice (first 24 hrs after birth), phototx or exchange transfusion during
birth hospitalization, bilirubin levels within 2 mg/dLof threshold in 1 48
hrs of life, rapidly rising TSB levels (increasing by 20.2 mg/dLper hour),
ABO incompatibility regardless of DAT result, family hx inherited
hemolytic disorder

GBPD: if clinical cencern for hemolysis and DAT negative, or if early onset
hyperbilirubinemia and persistent beyond first week of life, familial or
radal or ethnic risk

Electrolytes, POCT urine dip for spedific gravity: if concem for moderate
or severe dehydration

(if clinically liver panel,

Initiate home feeding

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

Assess for dehydration

Attempt enteral repletion (PO, NGTPRN)
IVFsonly for: clinical or biochemical signs of
dehydration and unable to replete enterally
Vitamin D3 400 1U daily

albumin and blood, urine, CSF cultures/counts
¥

TsB monitoring DURING photatherapy:
If admission TSB within <2 points of threshald line on excharge
nomogram: repeat T8 in 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

TsB Monitoring AFTER photothe rapy
For most patients, T58 should be obtained 1 day after d/c of

¥
Order Lactation Corsult
Mnhlr'H.N
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™

Feads:

o Feed ondemand, minimum q2-3 hrs,
10-12 feeds in 24 hrs

o Su;plement post feeds at breast if:

Suboptimal feedings volumes at
breast based on milk weights.
age
» 4896 hour old: 30 mi/feed
¥ 96 hours— 7 daysold: 45
mlffeed
¥ 7-14 daysold: 60 mL/feed

*  Weight is 10% below birth weight

- Signs of dehydration

*  Use expressed breast milk (EBM)

[

‘

Discharge Criteria:

Acceptable TSB level taking acequate intake as defined by multidisd pfinary team; absence of excessive weight oss; adequate follow up plan with PCP;

confirm

home for follow up i in place (PCP within 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 (inchuding lactation consuftant)

©2019 Connecticut Chidren’s Medical Center. All rights resensed
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CLINICAL PATHWAY: THIS PATHWAY

SERVES AS A GUIDE

Hyperbilirubinemia in the Neonate Qggﬂ?};cfmcm
Appendix D: Admitting Nurse Tips and Tricks JUDGMENT. .

Setting up for Admission:

* Review Phototherapy Nursing Policy
* Gather equipment (location listed in table below)
* Set up for Phototherapy

o 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 0 O

Goal dose of phototherapy is 230 pW/cm?/nm — assessed with bili-meter at time of set up and

Appendix D prOVideS once daily on MS floors
additional tips and tricks for | Eaupment | loation ____

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

Isolette (incubator) — only when indicated for [\[lell]
critically ill, premature, temperature
concerns

Overhead Phototherapy Lights Equipment Depot

Where to obtain
equipment at CT Children’s
Hartford campus
Admitting RN
responsibilities

Milk weight scale MS Clean Storage Room

White linen MS Clean Utility/Storage Rooms

RETURN TO
THE BEGINNING
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CLINICAL PATHWAY: e

AND DOES NOT

Hyperbilirubinemia Inpatient Management REPLACE CLINICAL

JUDGMENT.

235 wk gestation, previously suspected/known indirect hyperbilirubine mia with suspected/known need for phototherapy

Inclusion eriteria: newboms already discharged from birth hospital or who remain in NICU AND are 514 days old, born at
Exclusion Criteria: 14 daysold, <35 wk gestation at birth, suspected se psis, signs of hyperbilirubinemia neuratoxicity!

Initial Provider Assessment

'signs of
Hyperbilirubinemia
Neurotoxicity

‘ent weight, and percent loss of birthweight

ettingup p therapy Phototherapy

i nd freque ncy of feeding Hypertania
e Wh h b m and .
ite sheet to cover bottom an = oy
Fever
ubinemia for e e

ey

*  Consider etiologies and risk factors for necnatal hyperbilirubinemia (Appendix C)
+  Determine (#pp-e::';:nl:) using BiliToal or Photatherapy Nomograms
Biliblanket below infant . o .
: : See Appendix D: Admitting RN Tipsand [
Light bank above infant Tricks :
sof exchange transfusion nomogram . :\::s:ﬂf:;;:)g::;s;hnplhal intake

all sides of open cot R s
Ensure maximum skin exposure to )

: = Direct Bilirubin: if direct serum bili not done in ED or patient s a direct ¢ Atempt enteral repletion (PO, NGTPRN)
. s Prepare open infant bassinet with admit to PHM *  IVFsonly for: clinical or biochemical signs of
I I | h t f white sheet over sides and bottom dehydration and unable to replete enterally
a lg s u r‘ a CeS = Arrange phototherapylight bank | |e  CBCw diff, reticulocyte count, peripheral smear, DAT (if not known), «  Vitamin D3 400 1U daily
above and bilirubin blanket below type and screen (of note, the screen is an indirect coombs and not the v
infant same test as the DAT): if mother/baby blood types unknown, early-onset
Ensure maximum skin exposure to iaundica (firt 24 hre afrar hirthl nhototy or exchange transfusion dmng *  Order Lactation Corsult
I mg/dLof threshold in 148 | |« Adrnhlmﬂ.N
Phntutherﬂ p? set Up gby 0.2 mg/dLper hour), Provide breast pump, instructions,
1, family hx inherited pumping schedule

o Provide/review Kid's Health education

. Prepare open infant bassinet With weucieyes|| . S

st week of life, familial or “Education: mather's milk expression,
milk weights, supplementation”

white sheet over sides and BottoM ... .ol | s somes

. Arrange phototherapy light bank  sewuwm. e
S ¥

above and bilirubin blanket below &==.... B burols it

> 96 hours—7 days old: 45

. 3n exchange nomogram: mi/feed

Infa nt g, every 812 hrs ¥ 7-14 daysold: 60 mL/feed
*  Weight is 10% below birth weight
Signs of dehydration

®  Ensure maximum skin exposure to & e

mnt or inpatient as dinically Use formula anly ifno E8M
available

all light surfaces; cover eyes et |

o Daily morning weights

sy threshold during the birth
e Infant formula ad Iib on demand

. Position light banks at least 10 cm s
frDm infant . Resumpre-hﬁpitz-‘llfarmulaaReldBcharge

e e e e ey o, iEniOR Of excessive weight loss; adequate follow up plan with PCP;
confirm ilable for hol follow up i in place (PCP within 1-2 days after discharge,
lactation consultant if indicated); VNA mferral for weight chedks 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}
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THE BEGINNING
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Phototherapy

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

CLINICAL PATHWAY:

Hyperbilirubinemia Inpatient Management

See Appendix D: Admitting RN Tips and

Tricks (

235 wk gestation, previeusly suspected /known indirect hyperbilirubinemia with suspected/known need for phototherapy
Exclusion Criteria: >14 days old, <35 wk gestation at irth, suspected sepsis, signs of hyperbilirubinemia neurotoxicity'

Incusion criteria: newboms already discharged from birth hospital or who remain in NICU AND are <14 daysold, born at )

Phototherapy Set Up: Tnitial Provider Assessment
e Prepare open infant bassinet with cinieal istorylphysica) exam: .
. . «  Current agein hours Hyperbllrublnemia
Whlte Sh eet over si de S and bottom *  Birthweight, current weight, and percent loss of birthweight %ma
i . Method and fr f feedi N
. Arrange pho.tcr')the.rapy light bank L e reauencyof fecding i
Hyperbilirubinemia in the Neonate o e EHirupin blanket below i =
H vaerullmunemla!\lahatlm for Treatment: e
y p infant Consider etiologies and risk factors for necnatal hypertilirubinemia (Appendix C) enpltenes
° Ensure maximum skin exposure to +  Determine inhere|spamolaglzragurlse(znzm.'dl.mmror >5mg/dL in 24 hours)
+  Determine thre ansfusion using BiliTool or Phototherapy Nomograms

alllight surfaces; cover eyes (Appendix A) and sucham Transfusion Nomograms (Appendix B)

Clinical Pathway. —=Inpatient
Management

Phototherapy
* Defined intensive phototherapy dose: > 30

UW/cm?/nm
Tips on setting up, maintaining, and

a a . . ) . oo 2 hyperbilirusinemia and persistent beyond first week of life, familial “Education: mather's milk ion,
monitorl ng Intensive photothera Py added with bili-meter at initiation and pon sdmisson. For Connectiut stk e AR Fnd;:ﬂkmu:::s:";tpplemla:"::mm
. . .. daily. Document in flowsheet. ;ﬁx&;‘::\’r‘ﬁi’v’“"‘ Electrolytes, POCT urine dip for specific gravity: if concem for moderate o Feed ondemand, minimum g2-3 hrs,

Consider maximizing phototherapy ] o Raraar st woptimes |[ e i Lo,
DurahonofPhototheram: R Meas::g;:;"tt::;:;;l:::‘leﬁel dditoralleb conside cs;mf'"kd" liver panel, SUmwma\f&dmﬂ;vdwﬁat

. . . . . ) el C5F it :
treatment by continuing until patient is e Infant may be out for feedings for e bl et ratonng | S Beoh e S g M st e
ins i i e " i TsB monitoring DURING photatherapy:
d | h h . I .f b d a total of 30 mins in a 2 hour time Paration of Photoshemoy: Ifadmission TS within <2 points of threshold fne on excharge 5% 8.9 hour ol 30 mufecd
. . B h ¥ - 4

ready to leave the nospital it a reboun period e |t e ot o
. . . . . o Use bilirubin blanket during period repeat TSB in 4-6 hrs and then if TSB declining, every 8-12 hrs » 7-14 daysold: 60 ml/feed
test in not indicated prior to discharge feedings o Ui Bhnkin it g e il

1 1 1 1 H 758 decreased by at least 2 mg/dL f first, i available
Consider usi ng h 18 h risk P hotothera Py line TSB decreased by at least 2 mg/dL i’:“;’z:”:a‘i":"r""fa“‘ " e Y e o aupsien o men s cnkely * Useformuzoniyfno to
. . . . . ) below the threshold at the ot 7Y For patients with ANY of the following risk factors, T58 should be weighs:

ik foctors repeted 6-12 hrs afer d/c of phatatherapy and alsothe dayafter c of O wights before and afer al feeds
if there is high suspicion for hemolytic ittation of phototharapy ey O | Bt
rocess o  Consider longer ° L’;’;‘;’::d":r’zh':::;xf hospitalization and received phototherapy before 48 hrs of age
t o Positive DAT Fomla Fed Infants

p phototherapy if risk factors ﬂfﬁﬂ?ﬂﬁﬁmm o Known or suspected hemalytic disease L"!;’I‘J:;ﬂf:ﬂi‘f.?&;*;"::éﬂmm

. 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

. . ) above and bilirubin blanket below type and sareen (of note, the screen is an indirect coombs and not the k 4
to Connecticut Children’s infant same test as the DAT): if mother/baby blocd types unknawn, early-onset
*  Ensure madmum skin exposure to jaundice (first 24 hrs after birth), phototx or exchange transfusion during Order Lactation Corsult

Phototherapy Policy
o  Record start and stop times
in phototherapy flowsheet
. Measure phototherapy light level

. Discontinue phototherapy when

for ongoing hemolysis

o Ifno rebound level needed,
keep under phototherapy
lights to maximize treatment
until leaving hospital

= Ifhemalytic anemia is strongly suspected, consider using high risk line on nomogram

Le>

4

See Appendix D: Admitting RN Tips and
Tricks

Y

Phototherapy Set Up:
«  Prepare open infant bassinet with
white sheet over sides and bottom|
= Arrange phototherapy light bank

alllight surfaces; cover eyes
- Position light banks at least 10 cm
from infant

+  Inifiate continuous intensive
phototherapy (230 pW/cm’/nm)

+  Discontinue phototherapy when

TSB: if ED or outpatient total serum bilirubin obtained >6 hours from
admission (or sooner if <2 paints of exchange transfusion nomogram
line}

Direct Bilirubin: if direct serum bili not done in ED or patient is a direct
admit to PHM

CBC w diff, reticulocyte count, peripheral smear, DAT (if nat known),

birth hospitalization, bilirubin levels within 2 mg/dLof threshold in 1 48
hrs of life, rapidly rising TSB levels (increasing by 20.2 mg/dLper hour),
ABO incompatibility regardless of DAT result, family hx inherited
hemolytic disorder

GBPD: if clinical concem for hemaolysis and DAT negative, or if early onset

Initiate home feeding

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

Assess for dehydration

Attempt enteral repletion (PO, NGT PRN)
IVFsonly for: clinical or biochemical signs of
dehydration and unable to replete enterally
Vitamin D3 400 1U daily

TsB Monitoring AFTER photothe rapy
For most patients, T58 should be obtained 1 day after d/c of

Mrn‘mr'HN

Provide breast pump, instructions,
pumping schedule

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

*  Use expressed breast milk (EBM)

‘

Discharge Criteria:

Acceptable TSB level taking acequate intake as defined by multidisd pfinary team; absence of excessive weight oss; adequate follow up plan with PCP;

confirm

me for follow up

in place (PCP within 1-2 days after discharge,

hoi
lactation consultant if indicated ); VNA referral for weight chedks 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 (inchuding lactation consuftant)
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Management of phototherapy

CLINICAL PATHWAY:

Hyperbilirubinemia Inpatient Management

THIS PATHWAY
SERVES AS A GUIDE
AND DOES NOT

REPLACE CLINICAL
JUDGMENT.

235 wk gestation, previously suspected/known indirect hyperbilirubine mia with suspected/known need for phototherapy

( Inclusion criteria: newboms already discharged from birth hospital or who remain in NICU AND are 514 daysold, born at

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

)

.

i freque ncy of feeding
| and urine output
Signsflevel of dehydration

Hyperhilirubinemia Evaluation for Treatment:

Initial Provider Assessment

weight, and percent loss of birthweight

Consider etiologies and risk factors for necnatal hyperbilirubinemia (Appendix €)

'signs of
Hyperbilirubine mia
Neurotoxicity

Hypertonia
Arching
Retrocolls

Opisthotanos
Fever

High pitched
ery

 Goalirradiance dose is = 30 L
uW/cm?2/nm
Recording start and stop times of

{Appendix B)
sider using high risk line on nomogram

See Appendix D: Admitting RN Tips and |

.
h 4
Trl cks jrum bilirubin obtained >6 hours from ®  Initiate home feeding

s of exchange transfusion nomogram o Assess for signs of suboptimal intake
(Appendix D, page 2)
treatment on phototherapy tiow s for denyratin
Phototherapy Set Up: Direct Bilirubin: if direct serum bili not done in ED or patient is a direct «  Anempt enteral repletion (PO, NGTPRN)
*  Prepare open infant bassinet with admit to PHM IVFsonly for: clinical or biochemical signs of
Q - white sheet over sides and bottom| dehydration and unable to replete enterally
S e et IS esse nt I a Arrange phototherapy lightbank | |¢  CBC w diff, reticulocyte count, peripheral smear, DAT (if nat known), e Vitamin D3 400 1U daily

an indirect coombs and not the v
slood types unknown, early-onset
tx or exchange transfusion during | [«  Order Lactation Consult
hin 2 mg/dLof threshold in 1 48 Admitting RN:

Phototherapy Management:

e |Initiate continuous intensive | "““zﬁ"l;lm
phototherapy (230 pW/cm’/nm)  SRSsiiies|| ..
upon admission. For Connecticut  sesrems:| F"*:mmm
Children’s employees, please refer a=™"""" T '
to Connecticut Children’s _ D Srounson s
Phototherapy Policy e mi:mm“mt;;i
o Record start and stop times ©eree o —

in phototherapy flowsheet

s Measure phototherapy light level #weee"

Suboptimal feedings volumes at
iease

Measuring phototherapy
irradiance/light level with bili-
meter ensures proper light dose

breast based on milk weights
fini f

age
¥ 4896 hour old: 30 mU/feed

ahototherapy:
eshald line on exchange

first, if available
*  Useformulaonlyifno EBM
available
Isk factors, T8 should be Weights:

.
T2y and alsothe day after d/c of Milk weights before and after allfeeds

o Daily morning weights

[Fomula Fed Iinfants
Infant formula ad lib on demand
Resume pre-hospital formula after discharge

with bili-meter at initiation and  — ' ‘
daily. Document in flowsheet. | g e s it b e

up appointments in place (PCP within 1-2 days after discharge,
:ding assessment to alternate with PCP follow up if indicated
tions:

, ~ . . illow up with PCP 1 day after discharge; continue feeding,
supplementing feedings, and pumping as recommended by multidisciplinary team (including lactation consultant}
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Initial Laboratory

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

Added clarification between
DAT (direct coombs) and

“screen” (indirect coombs)
results

Included clarification for
which patients to screen for
G6PD

Clarified additional lab
considerations

CLINICAL PATHWAY:

Hyperbilirubinemia Inpatient Management

THIS PATHWAY

SERV

ES AS A GUIDE

AND DOES NOT
REPLACE CLINICAL

JUDG

MENT.

235 wk gestation, previously suspected/known indirect hyperbilirubine mia with suspected/known need for phototherapy

( Incusion criteria: newboms already discharged from birth hospital or who remain in NICU AND are <14 daysold, born at )

Exclusion Criteria: >14 days old, <35 wk gestation at irth, suspected sepsis, signs of hyperbilirubinemia neurotoxicity'

Clinical history/physical exam:
*  Gestational Age
Current age in hours

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

Hyperhilirubinemia Evaluation for Treatment:

K]

+  Determine thresholds for

Initial Provider Assessment

Birthweight, current weight, and percent loss of birthweight

»  Consider eticlogies and risk factors for necnatal hyperbilirubinemia (Appendix €)
«  Determine if there is pathologic rate of rise (20.2mg/dL/hour or >Smg/dL in 24 hours)
..... ion using BiliTool or Phototherapy Nomograms

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

Direct Bilirubin: if direct serum bili not done in ED or patient is a direct
admit to PHM

CBC w diff, reticulocyte count, peripheral smear, DAT (if not known),
type and screen (of note, the screen is an indirect coombs and not the
same test as the DAT): if mother/baby blood types unknown, early-onset
jaundice (first 24 hrs after birth), phototx or exchange transfusion during
birth hospitalization, bilirubin levels within 2 mg/dL of threshold in 1 48
hrs of life, rapidly rising TSB levels (increasing by >0.2 mg/dL per hour),
ABO incompatibility regardless of DAT result, family hx inherited
hemolytic disorder

G6PD: if clinical concemn 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: if concern for moderate
or severe dehydration

Jed phototherapy before 48 hrs of age E F £
. . . . . : ) . bivtic disease Infant formula ad Iib on demand
Additional lab considerations (if clinically indicated): liver panel, T B e predee ol ermsl er o charee
albumin and blood, urine, CSF cultures/counts L r—
Ceptable Vel aknga cmnte 15 eis Y mUndsaminary team; absence of excessive weight loss; adequate follow up plan with PCP;
confirm follow up i in place (PCP within 1-2 days after discharge,

[Appendix A) and Exchange Transfusion Nomograms (Appendix B)

hsicer usirg high risk line on nomogram

Hyperbilirubine mia

Neurotoxicity

+  Hypertonia
Arching
Retrocolls

Opisthotanos
Fever

High pitched
ery

Labs

4

rum bilirubin obtained >6 hours from
sof exchange transfusion nomogram

bili not done in ED or patient is a direct

peripheral smear, DAT (if nat known),
reen is an indirect coombs and not the
r/baby blood types unknown, early-onset
), phototx or exchange transfusion during
Bvels within 2 mg/dLof threshold in 1% 48
Jels (increasing by 20.2 mg/dLper hour),
of DAT result, family hx inherited

Inolysis and DAT negative, or if early onset
bt beyond first week of life, familial or

f specific gravity: if concem for moderate

if clinically indicated): liver panel,
jultures/counts

Initiate home feeding

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

Assess for dehydration

Attempt enteral repletion (PO, NGT PRN)
IVFsonly for: clinical or biochemical signs of
dehydration and unable to replete enterally
Vitamin D3 400 1U daily

A 4

v

PURING phototherapy;
s of threshald line on excharge

reshold line on exchange nomogram:
FTSB declining, every 8-12 hrs

|AETER phototherapy
be obtained 1 day after d/c of
ned outpatient or inpatient as dinically

llowing risk factors, TS8 should be
phototherapy and also the day after d/c of

phototherapy threshald during the birth

Order Lactation Corsult
Adm‘nlr'H.N
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™
Feads:
o Feed ondemand, minimum q2-3 hrs,
10-12 feeds in 24 hrs
o Su;plemenl post feeds at breast if:
Suboptimal feedings volumes at
breast based on milk weights.
find f

age

» 4896 hour old: 30 mi/feed

* 96 hours— 7 days old: 45

mlffeed

»  7-14daysold: 60 mLffeed
*  Weight is 10% below birth weight
*  Signs of dehydration
*  Use expressed breast milk (EBM)

first, if available
»  Useformula onlyifno EBM
available
Weights:

o Milkweights before and after all feeds
o Daily morning weights

lactation consultant if mdlmed] VNA referml for weight chedks 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}

RETURN TO
THE BEGINNING

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

TED:
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Interpreting Direct vs Indirect Coombs s

* Direct Coombs (DAT)
 Direct Antiglobulin Test (DAT)

* Looking for “foreign” antibodies that are
already adhered to the infant’s red blood
cells as a potential cause for hemolysis

* Antibody-mediated hemolysis

Direct Coombs (DAT) must be interpreted
separately from Indirect Coombs (screen)

DIRECT COOMB’S TEST

.-r
+ A anti-HulgG =
" Coomb’g

Reagent
Patient

Sample -
x .;hf

y S sample is
resence ofthe
Pnother ’'s Ab on the }‘"

* Indirect Coombs (“screen”

« Screen part of type and
screen

Frequently referred to as antibody screen, which is different
than DAT

More clinically relevant when evaluating the mother’s blood
Identifies a long list of minor antibodies

Not all antibodies detected are clinically significant, so
identifying which are present is helpful

INDIRECT COOMB’S TEST

Patient Sample
STEP 1: + ™ =
4 A
Rh* RBCs
STEPZ \-P“r
b ' EL
P
t d t rmmeth pras
of nonagglut ng Ab in h

blo dt amth t\wlllat( kh

L antl Hu lgaG

Ex amﬁl i

havep at Itast g
en

::';tfﬂftfb?;stos sin Agglutination From <https://med.stanford.edu/newborns/professional-education/jaundice-and-phototherapy/the-coombs-- ploogstigam that will attack the Aggluti na‘tion

test.html>



https://med.stanford.edu/newborns/professional-education/jaundice-and-phototherapy/the-coombs--test.html

®_ Connecti
o P hildrens

« X linked RBC disorder causing hemolytic anemia of varying phenotype

* Enzyme that catalyzes the initial step in a process that protects RBCs
against oxidative injury

« Often DAT (Direct Coombs) negative due to different process driving
hemolysis

« Cornerstone of management is to avoid oxidative stress to RBCs

* Treat neonatal jaundice like any other neonatal jaundice

« Avoidance of drugs, chemicals, and foods known to trigger hemolysis
« Genetic counseling and prenatal testing

. Ipratient iIs G6PD positive, include CT Children’s Kid’'s Health Document:
; EtSPDt_Deflc:lency: How to Care for Child” as attachment to discharge
instructions

.. Connecticut
m Childrens

G6PD Deficiency: How to Care for Your Child




CLINICAL PATHWAY: e

AND DOES NOT

Hyperbilirubinemia Inpatient Management REPLACE CLINICAL

JUDGMENT.

235 wk gestation, previously suspected/known indirect hyperbilirubine mia with suspected/known need for phototherapy

Inclusion criteria: newboms already discharged from birth hospital or who remain in NICU AND are <14 daysold, born at
Exclusion Criteria: 14 daysold, <35 wk gestation at birth, suspected se psis, signs of hyperbilirubinemia neuratoxicity!

Initial Provider Assessment
Clinical history/physical exam:

*  Gestational Age 'signs of
Hyperbilirubine mia

+  Currentagein hours
*  Birthweight, current weight, and percent loss of birthweight "“m:::;tnuma
»  Method and freque ncy of feeding Arching
Stool and urine output Retrocollis
g s/level of dehydration Opisthotanos
Fever
ation for Treatment: High pit ched

&t risk factors for necnatal hypertilirubinemia (Appendix €) oy
herapy, and exchange transfusion using Bili Tool or Phototherapy Nomograms

Transfusion Nomograms (Appendix B)
mia is strongly suspected, consider using high risk line on nomogram

<

¥

TSB monitoring DURING phototherapy: -

page 2)

TSB monitoring DURING

phototherapy
* Ensure effective decline in TSB . mo , _
. ° If admission TSB within <2 points of threshold line on exchange - Gro——
with treatment nomogram: repeat TSBin 2 hrs et e s
Distance for exchange tx line e Ifadmission TSB >2 points of threshold line on exchange nomogram: o
repeat TSB in 4-6 hrs and then if TSB declining, every 8-12 hrs L —

. . .
determines next TSB timing _ e
- - N " on Jaundice and Breastfeeding
il sl g «  GEPD: if clinical concemn for hemolysis and DAT negative, or if early onset o Complete Epic task/order for

O n C e TS B i S d e Cl i n i n N D > 2 P"OM:'?PLIB? Hzfcm’i’l‘:’"m] hyperbilirubinemia and persistent beyond first week of life, familial or “Education: mother's milk expression,
A upan admission. For Gannec| 12l or ethnic risk -
g’ iyttt ratial or ethnic ris milk weghts, supplementation’

" + Feeds:
toConnectiont Children’s s Electrolytes, POCT urine dip for spedfic gravity: if concem for moderate o Feed ondemand, minimum q2-3 hrs,
. Phototherapy f’olnv . or severe dehydration 10-12 feeds in 24 hrs
points from exchange o et ot .
in photatherapy flowsheet | |, lab (if cinically liver panel, Suboptimal fee dings volumes at
*  Measure phototherapy light level albummin and blood, urine, CSF cultures/counts breast based on milk weights.
with bili-meter at initiation and v .
threshold can repeat ~ every R e —
. *  Ifadmission TSBwithin <2 points of threshald line on excharge ¥ 48-96 hour old: 30 mU/feed
+  Infant may be out for feedings for nomogram: repeat TSB in 2 hrs i > 96 hours—7 days old: 45
2 total of 30 minsin a2 hour time | [*  1fadmission TSB>2 points of threshold fine on excharge nomogram: mi/feed
-— O u rs period repeat TSBin 4-6 hrs and then if TSB declining, every 8-12 hrs ¥ 7-14 daysold: 60 ml/feed
o Use bilirubin blanket during v *  Weight is 10% below birth weight
feedings *  Signs of dehydration
. " " TsB Monitoring AFTER photothe rapy . "
?S“B‘;"e:,’::*‘:‘:;“:g;\fz”‘n:‘;"‘u < For most patients, TSB should be obtained 1 day after d/c of ;‘fﬁ:ﬁ;:ﬂ:’““ ik (E8M)
below the threshold at the i[.:]?’;:::l‘:;mpval\d may be obtained outpatient or inpatient as dlinically +  Useformulaonly ifno EBM
initiation of photothe rapy available

. For patients with ANY of the following risk factors, TS8 should be

o Consider longer - Weights:
phototherapy if isk factors repeated 6-12 hrs after d/c of phototherapy and also the day after dfc of o Mikwelghts before and after al feeds

for ongaing hesrickysis phatatherapy: T - o Dallymorning weights
Yno rbound evel seeded, o Infants the the birth
° ur;:r:ndﬂ:rph::w;m hospitalization and received phototherapy before 48 hrs of age . Fed
lights tomaximize treatment s hemolyic desse « infantformula ad lib on demand
until leaving haspital ! = Resume pre-haspital formula after discharge
l ]
Discharge Criteria:
Acceptable TSB level taking acequate intake as defined by multidisd pfinary team; absence of excessive weight oss; adequate follow up plan with PCP;
confirm for home for follow up i in place (PCP within 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}

RETURN TO
THE BEGINNING
CONTACTS: JILL HERRING, APRN | MARY LUSSIER, RN, IBCLC | ILANA WAYNIK, MD | KRISTIN WELCH, MD ® Connechicut

“=®Childrens
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CLINICAL PATHWAY: e

AND DOES NOT

Hyperbilirubinemia Inpatient Management REPLACE CLINICAL

JUDGMENT.

235 wk gestation, previously suspected/known indirect hyperbilirubine mia with suspected/known need for phototherapy

Inclusion criteria: newboms already discharged from birth hospital or who remain in NICU AND are 514 days old, born at
Exclusion Criteria: 14 daysold, <35 wk gestation at birth, suspected se psis, signs of hyperbilirubinemia neuratoxicity!

Initial Provider Assessment
Clinical history/physical exam:

+  Gestational Age 'signs of
Hyperbilirubine mia

+  Currentagein hours

«  Birthweight, current weight, and percent loss of birthweight %m&

»  Method and freque ncy of feeding Arching

+  Stool and urine output Retrocollis

*  Signsflevel of dehydration Opisthotanos

nemia Evaluation for Treatment: o e
etiologies and risk factors for necnata | hyperbilirubinemia (Appendix <) o
is patholagic rate of rise (20.2mg/dL/hour or >Sme/dL in 24 hours)
or ansfusion using Bili Tool or Phototherapy Nomograms
nsfusion Nomograms (Appendix B)
" strongly suspected, consicer sing high risk line on nomogram

<

4

TSB monitoring AFTER

phototherapy
* For most patients a repeat TSB

T ~ *  TSB:if ED or outpatient total serum bilirubin obtained >6 hours from * Initiate home feeding
_5:;:’““’" EeAdmiition R pps a0t admission (or sooner if 2 paints of exchange transfusion nomogram s Assess for signs of suboptimal intake
line) (Appendix D, page 2)

- Assess for dehydration
. . «  Attempt enteral repletion (PO, NGTPRN)
TSB Monitoring AFTER phototherapy * Wrsonty or. cinealorocheicl signs of
dehydration and unable to replete enterally

1 d ay afte r sto p pl ng . For most patients, TSB should be obtained 1 day after d/c of +_ Vitamin D34001U Gaiy

A 4

. . phototherapy and may be obtained outpatient or inpatient as clinically = [3|[. o uommmn
phototherapy is appropriate i dicated S

pumping schedule

1 i e  For patients with ANY of the following risk factors, TSB should be o Pocimian Bds ks st
Ca L be Obta I ned i OUtpatlent repeated 6-12 hrs after d/c of phototherapy and also the day after d/c of [#|| =« Comeeencaskoderior

“Education: mather's milk expression,

or inpatient, as C|inica||y phototherapy: e

o Infants who exceeded the phototherapy threshold during the birth ||| ° Sifeammm "™
1 1 . . . . o Supplement post feeds at breast if:

indicated hospitalization and received phototherapy before 48 hrs of age " soomma g lomes

. . . o  Positive DAT — Minimi ol fe solume by
Criteria for when to consider o Known or suspected hemolytic disease -t

mL/feed

TSB 6-12 hours after g —— — eI R,
+  Discontinue phototherapy when ik Moritodng AFTER shonthe rsay + Use expressed breast mik (EBM)

TSB decreased by at least 2 mg/dL For most patients, T58 should be obtained 1 day after d/c of first, if available

5 c
h t th d t d Dol st threstol o the phototherapy and may be obtained outpatient or inpatient as dinically + Use formuaonly ifno EBM

p oto €ra py Iscontinue Initiation of photctherapy . ::T;?»:mswunmv of the following risk factars, 58 should be avaiable

o

included

Consider loi . Weights:
° p;'f‘:m;’emﬁj;mﬁ repeated 6-12 hrs after d/c of phototherapy and also the day after dc of 5 '"Wkwgmwae and after al feeds
- ’ phatotherapy: . N B
for angoing hemoysis o Infantswho exceeded the phototherapy threshold during the birth @ Daily morning weights

° f;:;’::;:;‘:;:::;x;" hospitalization and received phototherapy before 48 hrs of age Fomub Fed Infants
lights tomaximize treatment et hemaiyic dease « infantformula ad lib on demand
until leavir P «  Resume pre-haspital formula after discharge
[ l ]
Discharge Criteria:
Accaptable TSB lewel; taking adequate intake as defined by multidisciplinary team; absence of excessive weight loss; adequate follow up plan with PCP;
confirm ilable for home for follow up i in place (PCP within 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}

RETURN TO
THE BEGINNING
CONTACTS: JILL HERRING, APRN | MARY LUSSIER, RN, IBCLC | ILANA WAYNIK, MD | KRISTIN WELCH, MD ® Connechicut

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

supplementation

Lactation support for
breastfeeding patients is
integral to feeding
optimization

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

v

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 unable to replete enterally
Vitamin D3 400 IU daily

CLINICAL PATHWAY:

Hyperbilirubinemia Inpatient Management

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

235 wk gestation, previously suspected/known indirect hyperbilirubine mia with suspected/known need for phototherapy

Incusion criteria: newboms already discharged from birth hospital or who remain in NICU AND are <14 daysold, born at )

Exclusion Criteria: >14 days old, <35 wk gestation at irth, suspected sepsis, signs of hyperbilirubinemia neurotoxicity'

h 4

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”

o Feed on demand, minimum qg2-3 hrs,
10-12 feedsin 24 hrs
o  Supplement post feeds at breast if:
. Suboptimal feedings volumes at
breast based on milk weights.
Minimum total feed volume by
age
»  48-96 hour old: 30 mL/feed
» 96 hours—7daysold: 45
ml/feed
»  7-14daysold: 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 In
Infant formula ad lib on demand
Resume pre-hospital formula after discharge

K]

. Determine

Initial Provider Assessment

Clinical history/physical exam:

*  Gestational Age
Current agein hours
Birthweight, current weight, and percent loss of birthweight
Method and freque ncy of feeding
Stool and urine output
Signs/level of dehydration
vaerullmunemla Evaluation for Treatment:

Consider etiologies and risk factors for necnatal hyperbilirubinemia {Appendix C)
*  Determine f there i palhnlogl: rate of rise (20.2mg/dL/hour or >5mg/dL In 24 hours)

ansfusion using Bili Tool or Phototherapy Nomograms
(Appendix A) and Em:ha'!e Transfusion Nomograms (Appendix B)
= Ifhemalytic anemia is strongly suspected, consider using high risk line on nomogram

Hyperbilirublnemia

Neurotoxicity
Hypertania
Arching
Retrocollis
Opisthotanos
Fever
High pitched
ery

Le>

4

See Appendix D: Admitting RN Tips and
Tricks

Y

Phototherapy Set Up:
Prepare cpen 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

Initiate continuous intensive
phototherapy (230 pW/cm’/nm)
upon admission. For Connecticut
Chikdren'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.

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

o Consider longer
phatatherapy if risk foctors
for ongoing hemolysis

o Ifne rebound level needed,
keep under phototherapy
lights tomaximize treatment
until leaving hospital

TSB: if ED or outpatient total serum bilirubin obtained >6 hours from
admission (or sooner if <2 paints of exchange transfusion nomogram
line}

Direct Bilirubin: if direct serum bili not done in ED or patient is a direct
admit to PHM

CBC w diff, reticulocyte count, peripheral smear, DAT (if not known),
type and screen (of note, the screen is an indirect coombs and not the
same test as the DAT): if mother/baby blood types unknown, early-onset
jaundice (first 24 hrs after birth), phototx or exchange transfusion during
birth hospitalization, bilirubin levels within 2 mg/dLof threshold in 1 48
hrs of life, rapidly rising TSB levels (increasing by 20.2 mg/dLper hour),
ABO incompatibility regardless of DAT result, family hx inherited
hemolytic disorder

GBPD: if clinical cencern for hemolysis and DAT negative, or if early onset
hyperbilirubinemia and persistent beyond first week of life, familial or
radal or ethnic risk

Electrolytes, POCT urine dip for spedific gravity: if concem for moderate
or severe dehydration

(if clinically liver panel,

Initiate home feeding

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

Assess for dehydration

Attempt enteral repletion (PO, NGT PRN)
IVFsonly for: clinical or biochemical signs of
dehydration and unable to replete enterally
Vitamin D3 400 1U daily

A 4

albumin and blood, urine, CSF cultures/counts
¥

TsB monitoring DURING photatherapy:
If admission TSB within <2 points of threshald line on excharge
nomogram: repeat T8 in 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

TsB Monitoring AFTER photothe rapy
For most patients, T58 should be obtained 1 day after d/c of
phototherapy and may be obtained outpatient or inpatient as dinically
indicated
For patients with ANY of the following risk factors, TS8 should be
repeated 6-12 hrs after d/c of phototherapy and also the day after dfc of

phatotherapy:

o Infantswh ded the phototh thr id during the birth
hespitalization and received photothera py before 48 hrs of age

o Positive DAT

o Known or suspected hemolytic disease

Order Lactation Corsult
Adrn‘nlr'HN
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™
Feads:
o Feed ondemand, minimum q2-3 hrs,
10-12 feeds in 24 hrs
o Su;plemenl post feeds at breast if:
Suboptimal feedings volumes at
breast based on milk weights.
age
» 4896 hour old: 30 mi/feed
» 96 hours— 7 daysold: 45
mlffeed
»  7-14daysold: 60 mLffeed
*  Weight is 10% below birth weight
*  Signs of dehydration
*  Use expressed breast milk (EBM)
first, if available
*  Use formula only ifno EBM
available
Weights:
o Milkweights before and after all feeds
o Daily morning weights

[Fomula Fed Iinfants
Infant formula ad lib on demand
Resume pre-hospital formula after discharge

‘

Discharge Criteria:

Acceptable TSB level taking acequate intake as defined by multidisd pfinary team; absence of excessive weight oss; adequate follow up plan with PCP;

confirm

me for follow up

in place (PCP within 1-2 days after discharge,

hoi
lactation consultant if indicated ); VNA referral for weight chedks 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 (inchuding lactation consuftant)

©2019 Connecticut Chidren’s Medical Center. All rights resensed
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Importance of Enteral Feeding

 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
« Poor passage of stool = more absorption of unconjugated bilirubin

®_ Connecti
P Childrens



CLINICAL PATHWAY: THIS PATHWAY

SERVES AS A GUIDE

Hyperbilirubinemia in the Neonate ’QEB&%ESCT%T.CAL
Appendix D: Admitting Nurse Tips and Tricks JUDGMENT.

RN Responsibilities Upon Admission:
Appendix D page 9 also provides 1. Phototherapy and Bilirubin Labs Tips

o, . . e Obtain Total Serum Bilirubin if >2 hours since last and then start phototherapy
a d d It I O n a I tl pS a n d t rl C kS fO r e Start continuous intensive phototherapy (230 pW/cm?/nm) with lights above and bilirubin
blanket beneath patient - when infant arrives
n U rS e S e Adjusting the phototherapy dose
o o e sfey o Measure the irradiance (light intensity) of the phototherapy with the Bili-meter
C Ad m |tt | n g R N I"eS pO n S | b | I |t [ ES 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 230 pW/cm?/nm
1 . TI pS fO r p h OtOt h e ra py o Minimum clearance between the lower edge of the phototherapy lamp and the patient
is at least 30 cm per manufacturer guidelines
a n d I a bS o Infant is only wearing a diaper to maximize skin to light exposure
o Purple eye shields in place on infant

2 0 B re a Stfe e d | n g a n d o Light intensity level should be checked at initiation of phototherapy and at least once a
.. day with bili-meter. Goal intensity is 230 uW/cm?/nm. (blanket meter is tan, overhead
nutritional support to ight meter s biue)
. . e Document on “Phototherapy Flowsheet”: start, stop, and any phototherapy documentation
provide upon arrival e I this flow st
. 2. Breastfeeding and Nutrition Support Upon Patient Arrival
(pump and pump kit,

e Breast pump and pumping kit
o Instruct breastfeeding mother on use of the pump and to pump after all feedings
1 1 o Complete/document completion of this order/task by clicking “done” in Epic
instructions for . N

. . . o Instruct mother on how to weigh the baby pre- and post- feedings

p u m p N g, mi I k We |g ht 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)

SCa I e’ p rovi d e fe e d N g e Document that breast pump, pumping kit, pumping instructions, milk weight scale, and feeding log

were given to mother

I O g) e Print off “Breastfeeding and Jaundice” patient hand out from Kids Health and review with mother
* Assess feedings at breast for suboptimal intake

0 o Goal total feed volume by age
Guidance for how to + 8.9 hour ol 30 mi/feed
= 96 hours — 7 days old: 45 mL/feed

assess for suboptimal = 714 days old: 60 mi/feed
. Ineffective latch and/or suck
intake

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

O O 000 O

RETURN TO
& ©
CONTACTS: JILL HERRING, APRN | MARY LUSSIER, RN, IBCLC | ILANA WAYNIK, MD | KRISTIN WELCH, MD @ camdku'

=" Childrens
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Measuring feedings at Breast with Milk Weight Scale e agymmsctict

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 e agymmsctict

* Most infants with hyperbilirubinemia do not require IV fluids

* IVFs 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:
« Hemodynamic instability
« Moderate to severe electrolyte abnormalities
« Unable to correct these factors enterally



Discharge Criteria:

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 high suspicion of hemolytic
process
Oral intake and weight are appropriate
Appropriate follow up services in place: PCP, e e N

lactation, VNA as needed

CLINICAL PATHWAY:

Hyperbilirubinemia Inpatient Management

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

Inclusion criteria: newboms already discharged from birth hospital or who remain in NICU AND are <14 daysold, born at
235 wk gestation, previously suspected /known indirect hyperbilirubinemia with suspected/known need for phototherapy
Exclusion Criteria: 14 daysold, <35 wk gestation at birth, suspected se psis, signs of hyperbilirubinemia neuratoxicity!

. Determine

Initial Provider Assessment

Clinical history/physical exam:
*  Gestational Age
+  Currentagein hours
*  Birthweight, current weight, and percent loss of birthweight
»  Method and frequency of feeding
+  Stool and urine output
«  Signs/level of dehydration

Hyperhilirubinemia Evaluation for Treatment:
*  Consider etiologies and risk factors for necnatal hyperbilirubinemia (Appendix C)
»  Determine if there is pathologic rate of rise (20.2mg/dL/hour or >Smg/dL in 24 hours)
for phototherapy, and exchange transfus| ion using BiliTool or Phototherapy Nomograms

(Appendix A) and Excharge Transfusion Nomograms (Appendix B)
= Ifhemalytic anemia is strongly suspected, consider using high risk line on nomogram

Hyperbilirubinemia

Neurotoxicity

+  Hypertonia
Arching
Retrocolls

Opisthotanos
Fever

High pitched
ery

4

Tricks

See Appendix D: Admitting RN Tipsand | |*

Y

Phototherapy Set Up:

Prepare apen 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

- Initiate continuous intensive
phototherapy (230 W/cm’/nm)
upon admission. For Gannecticut
Chikiren's employees, please refer
to Connecticut Children's

in phototherapy flowsheet

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

Duration of Phototherapy;

s Infant may be out for feedings far
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

TSB: if ED or outpatient total serum bilirubin obtained >6 hours from
admission (or sooner if <2 paints of exchange transfusion nomogram
line}

Direct Bilirubin: if direct serum bili not done in ED or patient is a direct
admit to PHM

CBC w diff, reticulocyte count, peripheral smear, DAT (if not known),
type and screen (of note, the screen is an indirect coombs and not the
same test as the DAT): if mother/baby blood types unknown, early-onset
jaundice (first 24 hrs after birth), phototx or exchange transfusion during
birth hospitalization, bilirubin levels within 2 mg/dLof threshold in 1 48
hrs of life, rapidly rising TSB levels (increasing by 20.2 mg/dLper hour),
ABO incompatibility regardless of DAT result, family hx inherited
hemolytic disorder

GBPD: if clinical cencern for hemolysis and DAT negative, or if early onset
hyperbilirubinemia and persistent beyond first week of life, familial or
radal or ethnic risk

Electrolytes, POCT urine dip for spedific gravity: if concem for moderate
or severe dehydration

(if clinically liver panel,

Initiate home feeding

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

Assess for dehydration

Attempt enteral repletion (PO, NGT PRN)
IVFsonly for: clinical or biochemical signs of
dehydration and unable to replete enterally
Vitamin D3 400 1U daily

A 4

albumin and blood, urine, CSF cultures/counts
¥

TsB monitoring DURING photatherapy:
If admission TSB within <2 points of threshald line on excharge
nomogram: repeat T8 in 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

TsB Monitoring AFTER photothe rapy
For most patients, TS8 should be obtained 1 day after d/c of
Aol o e ot

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 consuant

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

TED:

©2019 Connecticut Chidren’s Medical Center. All rights resensed

THE BEGINNING

Order Lactation Corsult

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™

Feads:

o Feed ondemand, minimum q2-3 hrs,
10-12 feeds in 24 hrs

o Supplement post feeds at breast if:
*  Suboptimal feedings volumes at

breast based on milk weights
find f

age
» 4896 hour old: 30 mi/feed
» 96 hours— 7 daysold: 45
mlffeed
»  7-14daysold: 60 mLffeed
*  Weight is 10% below birth weight
*  Signs of dehydration
*  Use expressed breast milk (EBM)
first, if available
*  Useformulaonlyifno EBM
available

ts:
[k weights before and after all feeds.
morning weights

oital formula after discharge

®_ Connecticut
“=®Childrens



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

CLINICAL PATHWAY:

Hyperbilirubinemia Inpatient Management

235 wk gestation, previously suspected/known indirect hyperbilirubine mia with suspected/known need for phototherapy

Inclusion criteria: newboms already discharged from birth hospital or who remain in NICU AND are <14 daysold, born at
Exclusion Criteria: 14 daysold, <35 wk gestation at birth, suspected se psis, signs of hyperbilirubinemia neuratoxicity!

Initial Provider Assessment
Clinical history/physical exam:
*  Gestational Age

i Hyperbilirubinemia
Current age in hours Hyperbi lirubine mia

.
*  Birthweight, current weight, and percent loss of birthweight %ma
*  Method and frequency of feeding «  Arching
+  Stool and urine output «  Retwacolls
. h . . *  Signs/level of dehydration *  Opisthotonos
Discharge Instructions: T ———— D
*  Consider etiologies and risk factors for necnatal hyperbilirubinemia (Appendix C) oy

«  Determine if there is pathologic rate of rise (20.2mg/dL/hour or >Smg/dL in 24 hours)
i

* Ensure family is given a feeding plan to support e e
continued feeding optimization

* Includes guidance for supplementing ;

TSB: if ED or outpatient total serum bilirubin obtained >6 hours from Initiate home feeding

See Appendix D: Admitting RN Tipsand | |*

ke admission (or sooner if <2 paints of exchange transfusion nomogram o Assess for signs of suboptimal intake
line} (Appendix D, page 2)
Y *  Assess for dehydration

: «  Direct Bilirubin: if direct serum bili not done in ED or patient is adirect | ¢ Attempt enteral repletion (PO, NGTPRN)
Prepare open infant bassinet with admit to PHM IVFsonly for: clinical er biochemical signs of
white sheet over sides and bottom|

and when it would be appropriate to

dehydration and unable to replete enterally

. Arrange phototherapy lightbank | e CBC w diff, reticulocyte count, peripheral smear, DAT (if not known), e Vitamin D3 400 1U daily
b d bilirubin blanket belo i indi
stop supplementing s ko || e sdseenioao U cnn it gt :
Ensure maximum skin exposure to jaundice (first 24 hrs after birth), phototx or exchange transfusion during Order Lactation Corsult
. . alllight surfaces; cover eyes birth hospitalization, bilirubin levels within 2 mg/dLof threshold in 1% 48 Admitting RN:
* Goal feeding 10-12 times per day
.
PCP follow up 1 day after discharge

Position light banks at least 10 cm
from infant

Initiate continuous intensive
phototherapy (230 pW/cm’/nm)
upon admission. For Connecticut

Chikiren's employees, please refer —
to Connecticut Children's N N

. Electrolytes, POCT urine dip for spedific gravity: if concem for moderate o Feed ondemand, minimum q2-3 hrs,
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 phatotherapy when . N = Use expressed breast milk (EBM)
TSB decreased by at | 2 mg/dL Formpauensjﬁeiouf pe:btamed 1day :!ta’ i.'c.ff » " first, if available
*  Useformulaonlyifno EBM

hrs of life, rapidly rising TSB levels (increasing by 20.2 mg/dLper hour),
ABO incompatibility regardless of DAT result, family hx inherited
hemolytic disorder

GBPD: if clinical concem for hemaolysis and DAT negative, or if early onset

hyperbilirubinemia and persistent beyond first week of life, familial or
radal or ethnic risk

or severe dehydration

(if clinically liver panel,

albumin and blood, urine, CSF cultures/counts
¥

TsB monitoring DURING photatherapy:
If admission TSB within <2 points of threshald line on excharge
nomogram: repeat T8 in 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

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 consuant

' Medical Center Al fights reserved

THE BEGINNING
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CONTACTS: JILL HERRING, APRN | MARY LUSSIER, RN, IBCLC | ILANA WAYNIK, MD | KRISTIN WELCH, MD

ts:
[k weights before and after all feeds.

Provide breast pump, instructions,
pumping schedule

Provide/review Kid's Health education
on Jaundice and Breastfeeding
Complete Epic task/order for
“Education: mother’s milk expression,
milk weights, supplementation™

10-12 feeds in 24 hrs
Supplement post feeds at breast if:
*  Suboptimal feedings volumes at
breast based on milk weights
find f

age
» 4896 hour old: 30 mi/feed
» 96 hours— 7 daysold: 45
mlffeed
»  7-14daysold: 60 mLffeed
*  Weight is 10% below birth weight
*  Signs of dehydration

available

morning weights

oital formula after discharge
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Review of Key Points s

* Clear admission and treatment criteria

« 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

- Consider longer phototherapy treatment/lower TSB level to discontinue
therapy If there is a high suspicion for a hemolytic process

 Consider maximizing treatment by continuing phototherapy until patient is
ready to leave the hospital if no rebound level is needed prior to discharge

 Close follow up with PCP after discharge is a must



Quality Metrics B

* 06 Patients with pathway order set

* % Patients with breastfeeding education performed

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

« Average time (minutes) from arrival to phototherapy start time
* 0% 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

« Readmissions within 30 days (all cause)

« ALOS (days), IP/OBS



Pathway Contacts e

« Jill Herring, APRN
 Pediatric Hospital Medicine

* llana Waynik, MD
« Pediatric Hospital Medicine

* Mary Lussier, RN, IBCLC
« Lactation

* Kristin Welch, MD
« 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.



