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Learning Objectives

A Participants will learn how ventilator management and O2
saturation goal protocols were developed and
Implemented applying best practice.

A Participants will learn how the use of daily goal sheets
coupled with multidisciplin
compliance with maintaining infants in the preferred
saturation range.
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Il n the beginningédé.

A Our adult and pediatric critical care units joined an
Institute for Healthcare Improvement (IHI) Learning
Collaborative to reduce complications in the Intensive Care
Unit (ICU) in early 2005. Due to the success of our adult
| CU teamso efforts, our neo
to take the fundamentals of the IHI learning collaborative
and apply them to the neonatal population.
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First Steps

A Our neonatal ICU high risk population was identified as
neonates weighing less than or equal to 1500 grams. A
multidisciplinary team was formed in March 2006 to
Identify obstacles and to implement improvement ideas in
this high risk population.

A The team focus is on the care of neonates weighing
<1500 grams at birth, with the goal of reducing
retinopathy, and central line infections, as well as
Improving patient growth by optimizing nutrition.
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Opportunity Statement. Measurable Goal

A The team will focus on the care of neonates weighing
<1500 grams at birth, with the goal of reducing
retinopathy requiring laser to zero, eliminating central line
Infections, and improving patient growth by optimizing
nutrition (20% improvement post implementation of
protocols).
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Multidisciplinary Team Members

A ShanthySridhar, MD, NICU, TeamA Grace Propper, RN, CQI, Facilitator
Leader A Paul Murphy, Data Manager, CQI

A Michael Cicale, RN, NICU A StephanieNeubauer, SW

A Sharon Close, RRT A CherylPouletsos RN, NM, NICU

A Adriann Combs, RN, (RPC) A Sue Robbins, RN, NICU

A Dorothy DO6AI ess &nréginaraszRdes RNNHedktdare

A JosephDecristofaro, MD, NICU Epidemiology

A William Greene, MD, Medical and A Shetal Shah,MDQ NICU
Regulatory Affairs A William Tappin, RN, NICU

A SusanMathieson, RD A Marie Varela,PharmD, Pharmacy

A Patricia Mele, NNP, NICU
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Background

A Retinopathy of prematurity (ROP) is a disease that affects
the immature vasculature of premature infants.

A All babies less than 1500 g birth weight or younger than
32 weeks' gestational age at birth are at risk of developing
ROP.

A It can be mild with no visual defects, or it may become
aggressive with new blood vessel formation and progress
to retinal detachment and blindness.
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Background (cont.)

A As smaller and younger babies are surviving, the incidence
of ROP is increasing and our understanding of ROP is
changing.

A High oxygen exposure is certainly one of the major factors,
although studies now show that it is not just exposure to
oxygen or other toxic agents after birth, but may also
relate to actions that occur to the fetus prior to birth.
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Application of Performance Improvement Tools

A Standardization
0 Ventilator management and oxygen protocols
A Communication
doLightning roundsa©o
0 Daily goal sheet
A Overcoming barriers to oxygen saturation monitoring

0 Education
d Clarify Perception vs. reality
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Methods

A Ventilator management and O2 saturation goal protocols
were developed and implemented based on best practice.

A Protocol compliance is monitored on the daily goal sheet
(DGS); a form developed to document and communicate
t he patientodos medical statu
Individual goals for the patient for that day.

AThe DGS i s used during ol i
multidisciplinary rounds attended by physicians, nurses,
pharmacy, a nutritionist and respiratory therapy developed
as a method for staff and parents to participate in the
development and communication of appropriate, explicit
daily goals.
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Methods

A To address knowledge deficits and improve compliance with
maintaining infants in the preferred saturation range staff
were provided education on the etiology of ROP including
consequences ofhyperoxid hyperoxemia, explanation of the
oxyhemaglobindissociation curve, and review of recent long
term outcome studies.

A In addition to engaging the staff in a daily discussion during
rounds periodically, an acute patient was monitored with a
second pulseoximeter with the ability to measure how much
time the patient was in the prescribed range in a 24 hour
period. This data was reported back to the staff by the
performance improvement team.
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Protocol Developmen

Stony Brook University Hospital Neonatal ICU
Conventional Ventilator Management Guidelines For Infants <1500 gms
Exclusion Criteria: MAS,PPHN,CDH,CHD

Stony Brook University Hospital
Initial Setting Guidelines
Neonatal ICU MAP = 2-4 cm H,0 higher than conventional MAP
High Frequency Oscillatory Ventilator iy WMACDUtRal= SR MAE] Feriches!
i

Management Guidelines For Infants  |rertz= <1kg=15Hz
<1500 gms 1-2kg =12 Hz
i Ventilation
Oxydenaton IS THE GOAL Keep PCO, 50 - 65 mm Exclusion Criteria: MAS,PPHN,CDH,CHD
Keep SaO, 88 — 92%
OBTAINED? of Hg and/or ph>7.25 —
v Oxygenation IS THE GOAL " V;glgaugg v
ee] =
ot i YES Keep Sa0, 88 - 92% OBTAINED? g andior pH>7.25
i = s PCO; < 50-657
YES YES
NO NO
Y YES
Lung Recruitment Assess ET pk-:\cement NO
Maneuvers* and suction .
Assess ET placement and Assess Vt (4 cc/kg/min) *
suction suction
Assess Vt (4 cc/kg/min)
Attempt Attempt
Weaning SIMV mode - increase rate Weaning NO
Is Sa0,> 88%7? or PIP se
A/C mode — increase PIP
No ;
= NO, 5 Consider NO
eassess Vi : -
Increase PIP if Vit <4ccikg/min Increase MAP Extubation e ed
Is Sa0,> 88%7 Consider (max Vt= 6cc/kg/min) Protpcol if
Extubation the |tnfzt1rrl\t
Protocol if S PCO, < 50-652 is Sa0, 88-92%7 MU T
NO it
the infant criteria
cateria Consid HF;V if rate >60
- - onsider if rate = = Notify Attend d d
B o g ek bpm, and/or PIP>25 and/or Notify the Attending ren e
2. Bag ventilate with PIP 5-10 cm> set PIP MAP >15
x 10 breaths Consider tube change
3.1 PEEP (if CXR reveals < 8 rib *Lung Recruitment Maneuvers may
expansion) by 1-2 cm at H;0 include, but are not limited to: 100 Oxygen Index
7 - . x FiO,; X PAW/Pa0,
2 Mot vt (-6 ) Notify Attendin 1. Bag and suction Blood gases must follow
Consider blood gases within y 9 2.4 MAP by 0.5 — 1 cm HzO if CXR reveals

1 - 2 hours of every ventilator
change. All vent changes
must be accompanied by LIP
orders.

Please Note: No order, protocol or guideline can anticipate every clinical circumstance, nor are they meant to substitute
clinical assessment and judgment.

< 8 rib expansion

within 1 - 2 hours of every
ventilator change. All vent

Ol > 15 typically require aggressive
must be interventions

accompanied by LIP orders.

Please Note: No order, protocol or guideline can

every clinical circt \ce, nor are they meant to substitute

clinical assessment and judgment.
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Protocol Development

Stony Brook University Hospital Neonatal ICU Stony Brook University Hospital Neonatal ICU
Weaning Guideline for Conventional and HFOV Guidelines of Oxygen Administration Guided by Oxygen
Exclusion Criteria: MAS,PPHN,CDH,CHD Saturations for Infants < 1500 gms
Criteria For Extubation Exclusion Criteria: MAS,PPHN,CDH,CHD
o MAP<10cm of H20/ or Vt>6cclkg/min
e Ph>7.25/ PCO2<50-65
AL: 88 to 92Y
* Hemodynamically stable (off pressors, metaboloc acidosis base deficit<6, no significant Avoid repeated SGM?I ngs i?ﬁ;pgxioalghyﬁeroxia episodes
PDA) o Alarms limits set at 87/95%
e Vigorous infant
e Secretions are manageable
e No planned major procedures in the next 24 hours . s .
. Sedation not affecting the respiratory effort For high saturations wean as follows:

Oxygen is affected by FiO,

Sa0; > 93%
Ventilation is affected by ‘

i Wean FiO, by 2-5% q 20 min.
gue MAP RR/pIP/TI Obtain blood gas after 30% wean.

If SpO2 > 92% Wean PIP/

Wean FiO; PEEP (CV) by (S"I"r:f‘/"lzzgee] Wean PIP by o 4

(refer to O 1-2 S 1-2 cm H,0 For desaturations titrate FiO, as follows:

Guidelines) A to maintain

5 pH >7.25 p:cff;;(\’n I Sa0, < 88% for 2 minutes |
Vt >6celkg BCO; <30 >6 colkg
(min PEEP <4)
l 1 | Is pulse wave appropriate? |
Extubate if any 2 of the parameters exist: l
MAP <8 PIP<15 FiO, < 0.40% ‘ Assesgzse::ulc;ar;“éystem ‘
Ventilator rate < 20 Vt > 6 cclkg PEEP <4 2
Extubate to Increase FiO; in 5% increments.

Stay at the bedside until SaO, — 88 to 92%

NCPAP
4.7 om of HyO 2 L Nasal Cannula l

‘ Document saturation level and FiO, on flow sheet when changes

Adjust FiO, to maintain are made.
1. MAP = PIP (Ti) + PEEP Sa0, 88 — 92% l
2. Patients with early Chronic Lung Consider blood gases within 1 - 2 hours of
Disease changes should be weaned every ventilator change. All vent changes Notify MD/NNP if FiO; is >10% above previous baseline for 20
laggressively with | PEEP/PIP and must be accompanied by LIP orders. minutes.
laccept higher target — PCO; 56-65
Please Note: No order, protocol or guideline can anticipate every clinical circumstance, nor are they meant to substitute Please Note: No order, protocol or guideline can anticipate every clinical circumstance, nor are they meant to substitute

clinical assessment and judgment. clinical assessment and judgment.
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NICU DAILY GOALS AND PLAN OF CARE A

Go al

Day of Life: PMA

Resolved Problems (last 48 hrs)

ICurrent Problems. (circle all that apply) Resp Distress, RDS, BPD, AOP, hypotension, HTN, feeding intolerance,
IVH, anemia, (R/O) GERD, (R/O) NEC, hyperbili, (R/O) sepsis, prematurity,

SYSTEM STATUS
Date/Time:

DAILY GOALS & PLAN
Date/Time

Respiratory Status: Intubatio
Extubation Date

n Days. CPAP Days.

(1 Intubated [JCPAP [ Nasal 1 Other:
Cannula
Date: | Date: | Date: | Date:

« Reintubation within 24 hrs?

* FIO;: Low: High
 Sa0; Low High
* PCO;: Low High

* Unplanned extubation within 24 hrs? Yes / No

Yes / No

e Chest Tubes: Yes /No Date placed.
« Pulmonary Interstitial Emphysema? Yes / No
« Initial retinopathy screening completed: Yes /No

[ Cont. Current Management
[ NICU O, saturation goals
initiated

Sa0; (range)
[ Ventilator Protocol Initiated
1No OJN/A

L1 No-deferred, reason

**Be sure to note if N/A™

Hemodynamic Status:
« Blood Pressure (MAP range)

* Central Lines:

* Vasoactive infusions? Yes / No

Low. High

« Blood products given in past 24 hrs.

Site “UAC [ _UVC [ Broviac | PICC | Other:

Date

| Dressing A

o Last X-ray Date.

Catheter tip position

[ Cont. Current Management
I Maintain blood pressure to keep
MAP at
*If intervention not required,
state reason:

[ Dressing change required
0 CL Maintenance Tool Completed

GI/Nutritional/GU Status:
« Nutrition source: O Enteral 0
« Nipple Feeding: Yes /No
« Blood glucose range for last 2
« Today's weight gms

 Total mLig/day

Total gms protein/kg/day
* Urine output:
« Gastric pH if NPO
 Previous HC cm d:
* Most Recent HC

Average weight change for the past 7 days

Parenteral [ Both

4 hrs: Low. High
Yesterday's weight gms
gms/day

Total Kcal/kg/day

mlL/kghr

ate:
cm date

[0 Cont. Current Management
[ Request State Screen
Date
[ Initiate NICU Nutritional
Guidelines Nutritional Goal
Kcalkg/day

[ Refer Parent to Lactation
Consultant

Thermal Management:
o Temp (Ax). Min. Max.

« [ Incubator Control. Air / ISC

[] Other
e[JCnb [ Radiant Warmer

(Patient’s Neutral Thermal Environment = -

)

Is this the infants Neutral Thermal Environment? [l Yes [ No
If No, state reason: [] Phototherapy [ K-pad [ Humidity

[ Cont. Current Management

Side 10f 2
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NICU DAILY GOALS AND PLAN OF CARE A

SITY
iR

e e
SYSTEM STATUS CONT. DAILY GOALS & PLAN
Date/Time: te/Time:

Infectious Disease

**Be sure to note Indication™

] Cont. Current Management

Levels Date | Cont. antimicrobials,

" No, d/c antimicrobials.

O NA

Medications Level | Date Medications (cont.)

u] i levels
monitored
ONA

IV changed to PO

CINo CINA

Comfort
« NPASS: sedation score range:
NAS rating:
« Patient pain goals met? Yes /No
« Number of PRNs over the past 24 hrs.

pain score range:

] Cont. Current Management
I NICU pain protocol

Psychosocial Status/Issues:

Mother/Father attended bedside rounds: Yes / No
Mother/Father updated on Plan of Care: Yes/No
Days: Parents updated on

1 Cont. Current Management
[ Consult PT
] Request SW reevaluation

Nights: Parents updated on

0 Family meeting
[l Refer to Parent Support

Barriers to parent learning

Parental

Group

Discharge Plan:
« Parent Teaching sheet reviewed? Yes/No
« D/C Planning Form Reviewed: Nights - [] Yes

[] Refer Parent to Classes:
0 CPR ] Discharge
I Infant massage

Days - [ Yes 1 Discuss PMD choice with
Parents
Additional Information / Issues:
System Status [ Daily Goals and Plan
RN Signature/ID#: I RN Signature/ID#:
Interdisciplinary Team Members (Signature/ID#):
RN Time: MD Time:
Time: RT Time:
Time: itis Time:
Parents Tim HED Time:
Other : Other Time:
Scale Definitions: NPASS: Neonatal Pain, Agitation and Sedation Score
NAS: Neonatal Abstinence Syndrome ISC: Infant Servo-Control
Side 2 of 2 (rev 8/09)pm
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NICU DAILY GOALS AND PLAN OF CARE B

Day of Life: PMA:

(RIO) GERD, hyperbil, (R/O) sepsis, prematurity

Current Problems: (circle all that apply) RDS, BPD, AOP, HTN, IVH, anemia, feeding intolerance,

Resolved Problems {last 48 hours):

« Apnea Log and interventions: A/B:
Self: Stim:
* Head of Bed elevated: Yes /No

SYSTEM STATUS DAILY GOALS & PLAN
DATE/TIME: Date/Time:
Respiratory Status: O Cont. Current Management
- - = - ONICU O, saturation goals if on
[1Nasal Cannula: 0 Other: S e
TRer Flow: ___Umin Cpes reng®)
ccFlow: _______ cc/min —_——
e FIO,: Low High
* Sa0;: Low High

IR

3¢ 0

¢

NICU DAILY GOALS AND PLAN OF CARE B
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T e s
SYSTEM STATUS CONT.
Date/Time:

Date/Time:

—eee
DAILY GOALS & PLAN

Infectious Disease

Antibioctic/Antifungal Day

*Be sure to note Indication™ | [] Cont. Curent Management
i Levels Date 0 Cont. antimicrobials,

01 No, d/c antimicrobials.

ON/A

Medications Level | Date

8] ication levels

Medications (cont.) i appropriately monitored

ON/A

01V changed to PO
ONo ON/A

Healthcare Maintenance:

o Blood Pressure (MAP range): Low: ____ High: __
* HCT: Date:
* Retic: Date:

o Last Blood Transfusion Date:
* ROP screening weekly repeat: [ Yes [ No
Central Lines:

[ Cont. Current Management

Comfort:
* NPASS: sedation score range:
NAS rating:

« Patient pain goals met? Yes/No

0 Cont. Cumrent Management

pain score range: 0 NICU pain protocol

Psychosocial Status/lssues:

« Days: Parents updated on

0 Cont. Current Management

« Mother/Father attended bedside rounds: Yes/No 0 Consult PT
« Mother/Father updated on Plan of Care: Yes/No

[1Request SW reevaluation
(1 Schedule Family meeting

« Nights: Parents updated on

0 Refer to Parent Support

« Barriers to parent learing:

Group

« Parental concerns:

* Nutrition source: O Enteral [ Parenteral 0 Both
* Feeding Method: ONG/OG times/day

Site UAC uvc Broviac | PICC Other:
Dat [ Dressing change required
e 0CL Mai Tool Completed
| Dressing A
® Last X-ray Date: Catheter tip position:
Gl/Nutritional/GU Status: 0 Cont. Current Management

O Initiate NICU Nutritional
Guidelines Nutritional Goal:

o [ Incubator Control: Air / ISC
Is this the infants Neutral Thermal Environment? 0 Yes 0ONo
If No, state reason: [ Weaning to an open crib 0 Phototherapy
[ Other
o[0Crib [ Radiant Warmer [ Co Bedding

OBF —_times/day __ Kcalkg/day
ONipple ___times/day 0 Non-Nutritive sucking
[ Other: ____times/day ([ Ready for breast
« Type: 01BM 0 Formula — times/iday
[ Additives: Rice HMF Enfacare
* Today's weight: gms Yesterday's weight: gms "
Average weight change for the past 7 days: gms/day [ Refer Parent to Lactation
* Total mLikg/day: Total Keal/kg/day: Consultant
* Previous HC: cm date:
* Most Recent HC: cm date:
Thermal Management: 0 Cont. Current Management
o Temp (Ax): Min: Max:,
(Patient's Neutral Thermal Environment = - )

Discharge Plan: 0 Refer Parent to Classes:
« Parent Teaching sheet reviewed? Yes/No OCPR [ Discharge
« D/C Planning Form Reviewed: Nights - [ Yes 0 Infant massage
Days- [Yes 0 Discuss PMD choice with
Parents
Additional Information / Issues:
System Stat Daily Goals and Plan
RN Signature: 1D#: RN Signature: 1D#
D/C Planning Form Reviewed: [ Yes
interdisciplinary Team Members (Signature/1D#):
RN Time: MD Time:
Time: RT Time:
Time: Nutrition Time:
PT/OT _ Time: ___  SW Time:
Parents Time: Other Time:

Scale Definitions: HMF: Human Milk Fortifier NPASS: Neonatal Pain, Agitation and Sedation Score

NAS: Neonatal Abstinence Syndrome

Side 1 0f 2
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Rounding: Rules of the Road

A In an effort to maximize collaborative patientcentered care, focus of
IHI Lightning Rounds is to identify and communicate goals limited to
the items included on the daily goal sheet. Thoughtful consideration
has been given to developing and identifying these items. Side
conversations and tangential discussions prolong rounds and should
therefore be discouraged or be brought up at teaching rounds.

A IHI Rounds are to begin promptly at 9:00 AM Monda§ Fridays. IHI
Rounds are incorporated into teaching rounds on Saturday and
Sunday.

A The night nurse completes the status section (left hand column) of the
daily goal sheet for their assigned patient.
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Rounding : Rules of the Road

A The bedside nurse presents each section of the daily goal sheet to the
multi-disciplinary team for consideration. After each section the team
identifies applicable goals for the patient. The bedside nurse records
the goal (action) for that section in the right column (e.g., discontinue
or switch antibiotic) prior to moving on to the next section. Specific
orders do not need to be included on the daily goal sheet.

A The daily goal sheet reflects evidence based bundles of care as well as

otherelements.Nonrappl i cabl e sections must
applicabled (e.g., nurse writes ¢
section for nonvented patients; the goal section would then be left

blank)
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Rounding : Rules of the Road

All sections of the form need to be fully completed.

All participating multi-disciplinary team members must sign the form
prior to moving on to the next patient.

IHI rounds are lead by the IHI attending.

Every consideration should be given to the bedside nurse that is
rendering care.

In absence of a bedside nurse:

d The team should move on to the next patient and return to the
missed patient when possible, or

d Nursing leadership should step in for the bedside nurse

A Daily goal sheet should be reviewed by the senior medical staff/NP
during teaching rounds for compliance with stated goals.

Do o To Do D>
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Conclusions

A Our efforts highlighted barriers to maintaining infants in a
tight saturation range and opened channels to improve

communication.

A As a result we have seen an ongoing decrease in the
number of newborns requiring laseisurgery.

A Most recently an overall rate of 2.3% for 2008 was

observed (down from 8.9% in 2007) including six
consecutive quarters without any laser surgery (since Q1

2008).
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Maki ng a differenceéée
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Quality improvement Rounds prevents
Laser ROP In very low birth weight
Infants

Shanthy Sridhar MD
Stony Brook University Medical Center
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Nothing to disclose
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Introduction

A Retinopathy of Prematurity (ROP) is one of the most
common causes of childhood blindness in the United
States

A 15,000 infants/year develop ROP ,10% require
laser- and roughly about 3.2% develop blindness

A ROP can be mild or aggressive

No visual defect > Blindness
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Eye problems related to Prematurity

A Myopia g
A Strabismus 3 “'_.:-:"
A Visual fields defects B }
A Glaucoma

A Unilateral/bilateral blindness

A Life time problems especially when diagnosed with ROP
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Risk Factors

A Gestational age at birth <32
weeks

A Birth weight <1,500 g

A Supplemental oxygen,
hypoxemia, hypercarbia

A Concurrent illness
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A Cautionary Tale About Supplemental Oxygen:
The Albatross of Neonatal Medicine
Silverman WA, Pediatrics, 2004

A Despite a half century of awareness of the risks of oxygen
therapy our state of knowledge may be :

i éthere has never been a shred of convincing evidence to guide limits
for the rational use of supplemental oxygen in the care of extremely
premature infantso

A For decades, the optimum range of oxygenation (to balance 4
competing risks: mortality, ROP blindness, chronic lung
disease, and brain damage) was, and remains to this day,
unknown. O
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Oxygen Administration vary
among the NI CUOS

Care giver dependant
Long Term Outcome data
Complexity of preterm infants

No best practices exist !
Sat goals
Alarm limits

Bedside variations in Titration of
oxygen
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Factor affecting bedside saturation targets

A Human factor
I Personal belief
I Individuality
I Personality: Obsessive Compulsiveness Vs
lax
A Patient factor
I Unstable/labile/sepsis/ hypotention

A Working Environment
I Patient acuity
I Unit structure/staffing
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The NICU IHI Dragon team:

U Convened March 2006

U Focused on all infants <1500 gms by birth weight
U Decreased Laser ROP
U Decrease BPD
U Optimize Nutrition
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Applying Best Practices and Standardizing Care
A Daily Goal Sheet

A Multidisciplinary Rounding

A Bundles

o Ventilator
d Saturation limits

A Guidelines
d Ventilator weaning
d Oxygen administration guidelines
d Guidelines to set alarm limits
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Multidisciplinary team

Medical and Nursing staff
NICU social worker
Neonatal Nutritionist
Pharmacist

Parents

QI data base coordinator
Respiratory therapist
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Multidisciplinary Team Members

A Shanthy Sridhar, MD, NICU, Team Grace Propper, RN, CQI, Facilitator
Leader A Paul Murphy, Data Manager, CQI
A Michael Cicale, RN, NICU A Stephanie Neubauer, SW
A Sharon Close, RRT A Cheryl Pouletsos, RN, NM, NICU
A Adriann Combs, RN, (RPC) A Sue Robbins, RN, NICU
A Dorothy DO8AI ess &nrédina HasZmder, RN H&alMhcare
A Joseph Decristofaro, MD, NICU Epidemiology
A William Greene, MD, Medical and A Shetal Shah,MD, NICU
Regulatory Affairs A William Tappin, RN, NICU
2 Susan Mathieson, RD A Marie Varela, PharmD, Pharmacy

Patricia Mele, NNP, NICU
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NICU DAILY GOALS AND PLAN OF CARE A

o Chest Tubes: Yes / No Date placed:
o Pulmonary Interstitial Emphysema? Yes / No

s FlO;: Low High
« Sa0;: Low High
* PCOy: Low High

Date of NICU Admission: Admission Weight: GA at Birth: PMA:
Day of Life: Admission Diagnosis: (circle all that apply) AOP, hyperbili, hypotension, RDS, R/O NEC,
R/O Sepsis,
Current Problems: AOP, hyperbili, hypertension, hypotension, RDS,
Resolved Problems:
SYSTEM STATUS DAILY GOALS & PLAN
Date/Time: Date/Time:
lesplra!ory galus: Ven%ea: Ves o Ventiator Bays: [1'Cont. Current Management
CPAP Days: Extubation Date: (1 Vitamin A protocol
Tintubated | ONCPAP | [INasal ] Other: . ,
Cannula [I NICU O, saturation goals
Date: Date: | Date: Date: initiated:
2 SPPeT Sa0;: (range)
» Unplanned extubation within 24 hrs? Yes / No e -
i s [ Ventilator Protocol Initiated.
» Reintubation within 24 hrs? Yes/No [No [ N/A

« Initial retinopathy screening completed: No/ Yes Date:

[ No-deferred, reason

**Be sure to note if N/A™

Femodynamic Status (prior 24 nrs):

« Vasoactive infusions? Yes/No
o Blood Pressure (MAP range): High Low
¢ Invasive Lines:

Site UAC uve Broviac | PICC | Other:

| Date
Dressing

« Blood products given in past 24 hrs:

T Cont, Current Management

[J Maintain blood pressure to
keep MAP at

Gl/Nutritional/GU Status:

« Nutrition source: [] Enteral [J Parenteral [] Both

o Nipple Feeding: Yes/No

« Blood glucose range for last 24 hrs: High: Low:

[1 Cont. Current Management

[ Initiate NICU Nutritional
Guidelines Nutritional Goal:

Kcallkg/day

o Urine output: mL/kg/hr
o Today's weight:
Average weight change for the past 7 days: gms/day
« Total mL/kg/day: Total Kcal/kg/day:
Total gms protein/kg/day:
o Gastric pH if NPO:

gms Yesterday's weight: gms

[] Refer Parent to Lactation
Consultant

o Incubator Control: [1 Air [ ISC
o Is this the infants Neutral Thermal Environment? [J Yes [ No

* Previous HC: date:

* Most Recent HC: date:

Thermal Management: [l Cont. Current Management
eTemp (AX): Min: ___ Max____
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NICU DAILY GOALS AND PLAN OF CARE A

SYSTEM STATUS CONT. | DAILY GOALS & PLAN
Date/Time: Date/Time:
Infectious Disease {1 Cont. Current Management
"~ Antibiotic/Antifungal | Day # | Site/organism | Indication 0 Cont. antimicrobials,

/ Indication:

/ 1 No, d/c antimicrobials.

/ [ N/A

**Be sure to note Indication**

[ Medication levels
appropriately monitored

o Patient pain goals met? Yes/No
» Number of PRNs over the past 24 hrs:

Medications: o N/A
o Issues: 01V changed to PO
O No ON/A
Comfort {1 Cont. Current Management
o NPASS sedation score range: [ NICU pain protocol
NPASS pain score range:
NAS rating:

Psychosocial Status/Issues:

Days: Parents updated on
Nights: Parents updated on
Barriers to parent learning:

e o o o o o o

Primary language: [ English [ Spanish [ Other
Mother/Father attended bedside rounds: Yes/No
Mother/Father updated on Plan of Care: Yes/No

[1 Cont. Current Management

[1 Consult PT

[1 Request SW reevaluation

[1 Schedule Family meeting

[1 Refer to Parent Support
Group

Parental concerns:

Discharge Plan:
o Parent Teaching sheet reviewed? Yes/No
¢ Primary Medical Doctor Identified? Yes/No

[] Refer Parent to Classes:
[0 CPR
[1 Discharge
I Infant massage

[1 Discuss PMD choice with

Parents

System Status Daily Goals and Plan

RN Signature/ID#: RN Signature/ID#:
|interdisciplinary Team Members (Signature/ID#):

RN MD

NP/Resident RT

Pharmacist Nutrition

PTIOT sw

Parents Other

Scale Definitions: NPASS: Neonatal Pain, Agitation and Sedation Score
NAS: Neonatal Abstinence Syndrome

ISC: Infant Servo-Control
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SYSTEM STATUS DAILY GOALS & PLAN
DateTime; Date/Time;
Respiratory Status: intubation Days: CPAP Days: I Cont. Current Management
Extubation Date: O NICU O, saturation goals

Jintubated | JCPAP 7 Nasal 7 Other nilated

Cannula 2alzy  ([range)
T Tale NalE e J Ventilator Protocol Initiated.
- ' - ' ONo ONIA

# Unplanned exiubation within 24 hrs? Yes / No

« Reintubation within 24 hrs? Yes /Mo

¢ Chest Tubes: Yes /No  Date placed:

¢ Pulmonary Interstitial Emphysema? Yes | No

¢ |nitial retinopathy screening completed: Yes/ No
¢ FlIO, Low: High:

¢ 530, Low: High:

¢ PCO; Low: High:

_ No-deferred, reason

**Be sure to note if N/A™
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ROP Requiring Laser Surgery

15+

No ROP requiring Laser
in last quarter of 06
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Key measure to Sustain these findings

A Detail and lengthy educational process
A Ensuring universal education

A Buy in from providers
0 Learning and behavioral practices
0 Reinforcement of practices over time
0 Special designated care groups
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Barriers to learning

Lack of buy-in from some physicians who questioned supporting
evidence.

Lack of support from some staff who questioned improbability of
achieving goals

Protocol not discussed or emphasized during daily work rounds
Alarm limits set higher than necessary

Staff desensitized to frequent high and low saturation alarms
Difficulty in applying the protocols to infants on nasal cannula

o To To o Do o
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Data points on Daily goal sheet

A Saturation ranges

A Oxygen requirement

A Carbon dioxide levels from blood gas
A Ventilator weaning protocol and

A Discuss Daily goals for the patient

A Focus on alarm limits



¢ STONY BROOK

q\® UNIVERSITY
MEDICAL CENTER

Nurse Opinions of Pulse Oximeter Saturation
Target Limits for Preterm Infants (NOPOP* Study)
Nghiem et al 2008 (Pediatrics)

A 2804 Registered Nurses from 59 NICUs

A 40% of NICUs had policies for oxygen saturation ranges
In VLBW Infants

A 1957 RNs from NICUs with policies responded
I 28% accurately identified upper and lower saturation limits
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Compliance with Alarm Limits for Pulse

Oximetry In Very Preterm Infants
Clucas L et al, Pediatrics, 2007

A Royal Womendés Hospital, Melbourne
A Written guidelines to target O2 sats at 85-94%

A Prospectively collected data on how often the limits were correctly
set
I Lower limit set correctly 91.1% of time

I Upper limit set correctly 23.3% of time and
I 23.8% of time it was at 100%
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Ford 2006;
Overcoming barriers to oxygen saturation targeting

A Single center rapid cycle quality improvement project

A Tracking hourly pulse oxygen saturation targeting and
ranges

A Percentage of sat 9094% went from 20-35%

A Percentage saturation targets >98% dropped from 30% to
5-10%
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Types of Oxygen Saturation Recordin

100

90

80

70
60
>0 ®m Flow sheet
40 monitor
B massimo

30 -
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10 -
O .

<80 <90 >900

8892 >92 Mean

Percentages

Oxygen sats unpublished



¢ STONY BROOK
q\® UNIVERSITY
MEDICAL CENTER

A Compares the outcome of Sa02 ranges of 88689%
compared with 91695%.

A Does lowering the Sa02 in infants born at gestational ages
23 0/7 to 27 6/7 weeks increase the probability of
neurosensory disability?

A Compliance rate in maintaining saturation targets at 88
92% range improved from 35.6 % to 66.6% over a 12
month time.
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What is the relationship to ROP and Oxygen
therapy?
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Brief History on the Role of Oxygen in NICU

A Oxygen is a drug
d Dangerous in LBW infants as hypoxia
d excess oxygen hyperoxia can lead to oxidative stress injury

A Oxygen therapy in NICU

0 1922: Preterm infants breathe more regularly if givenO2 rapid
Introduction into clinical

d1942: First report on oretrol
0 1956: Randomized trial reveals relationship between O2 and R(

d 1960: Drastic restriction of O2administration associated with
Increased mortality
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