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Learning Objectives

ÅParticipants will learn how ventilator management and O2 

saturation goal protocols were developed and 

implemented applying best practice.

ÅParticipants will learn how the use of daily goal sheets 

coupled with multidisciplinary òlightning roundsó improved 

compliance with maintaining infants in the preferred 

saturation range.



In the beginningéé..

ÅOur 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 

ICU teamsõ efforts, our neonatal ICU expressed an interest 

to take the fundamentals of the IHI learning collaborative 

and apply them to the neonatal population.



First Steps

ÅOur 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.

ÅThe 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.



Opportunity Statement: Measurable Goal

ÅThe 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).  



Multidisciplinary Team Members

Å ShanthySridhar, MD, NICU, Team 

Leader

Å Michael Cicale, RN, NICU

Å Sharon Close, RRT

Å AdriannCombs, RN, (RPC)

Å Dorothy DõAlessandro, RN, NICU

Å Joseph Decristofaro, MD, NICU

Å William Greene, MD, Medical and 

Regulatory Affairs

Å Susan Mathieson, RD

Å Patricia Mele, NNP, NICU

Å Grace Propper, RN, CQI, Facilitator

Å Paul Murphy, Data Manager, CQI

Å Stephanie Neubauer, SW

Å Cheryl Pouletsos, RN, NM, NICU

Å Sue Robbins, RN,  NICU

Å Regina Haszinger, RN, Healthcare 

Epidemiology

Å Shetal Shah,MD, NICU

Å William Tappin, RN, NICU

Å Marie Varela, PharmD, Pharmacy



Background

ÅRetinopathy of prematurity (ROP) is a disease that affects 

the immature vasculature of premature infants. 

ÅAll babies less than 1500 g birth weight or younger than 

32 weeks' gestational age at birth are at risk of developing 

ROP. 

ÅIt can be mild with no visual defects, or it may become 

aggressive with new blood vessel formation and progress 

to retinal detachment and blindness. 



Background (cont.)

ÅAs smaller and younger babies are surviving, the incidence 

of ROP is increasing and our understanding of ROP is 

changing.

ÅHigh 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.



Application of Performance Improvement Tools

ÅStandardization

ðVentilator  management and oxygen protocols

ÅCommunication

ðòLightning roundsó

ðDaily goal sheet

ÅOvercoming barriers to oxygen saturation monitoring

ðEducation

ðClarify Perception vs. reality



Methods

ÅVentilator management and O2 saturation goal protocols 

were developed and implemented based on best practice. 

ÅProtocol compliance is monitored on the daily goal sheet 

(DGS); a form developed to document and communicate 

the patientõs medical status and to determine the 

individual goals for the patient for that day.

ÅThe DGS is  used during òlightening roundsó; 

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.



Methods

ÅTo 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 of hyperoxia/ hyperoxemia, explanation of the 

oxyhemaglobindissociation curve, and review of recent long 

term outcome studies.

ÅIn addition to engaging the staff in a daily discussion during 

rounds periodically, an acute patient was monitored with a 

second pulse oximeter 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.



Protocol Development



Protocol Development



Daily Goal Sheet òAó



Daily Goal Sheet òBó



Rounding: Rules of the Road

Å In an effort to maximize collaborative patient-centered 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.

Å IHI Rounds are to begin promptly at 9:00 AM Monday ðFridays. IHI 

Rounds are incorporated into teaching rounds on Saturday and 

Sunday.

Å The night nurse completes the status section (left hand column) of the 

daily goal sheet for their assigned patient.



Rounding : Rules of the Road

Å 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.

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

other elements. Non-applicable sections must be noted as ònot-

applicableó (e.g., nurse writes ònot applicableó in respiratory status 

section for non-vented patients; the goal section would then be left 

blank)



Rounding : Rules of the Road
Å All sections of the form need to be fully completed.

Å All participating multi-disciplinary team members must sign the form 

prior to moving on to the next patient.

Å IHI rounds are lead by the IHI attending. 

Å Every consideration should be given to the bedside nurse that is 

rendering care. 

Å In absence of a bedside nurse:

ðThe team should move on to the next patient and return to the 

missed patient when possible, or

ðNursing leadership should step in for the bedside nurse

Å Daily goal sheet should be reviewed by the senior medical staff/NP 

during teaching rounds for compliance with stated goals.



Conclusions

ÅOur efforts highlighted barriers to maintaining infants in a 

tight saturation range and opened channels to improve 

communication. 

ÅAs a result we have seen an ongoing decrease in the 

number of newborns requiring lasersurgery. 

ÅMost 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).



Making a differenceéé



Quality improvement Rounds prevents 

Laser ROP in very low birth weight 

infants

Shanthy Sridhar MD

Stony Brook University Medical Center



Nothing to disclose



Introduction

ÅRetinopathy of Prematurity (ROP) is one of the most 

common causes of childhood blindness in the United 

States

Å15,000 infants/year develop ROP ,10% require 

laser- and roughly about 3.2%  develop  blindness 

ÅROP can be mild or aggressive

No visual defect                                           Blindness



Eye problems related to Prematurity

ÅMyopia

ÅStrabismus

ÅVisual fields defects

ÅGlaucoma

ÅUnilateral/bilateral blindness

ÅLife time problems especially when diagnosed with ROP 



Risk Factors

ÅGestational age at birth <32 

weeks

ÅBirth weight <1,500 g

ÅSupplemental oxygen, 

hypoxemia, hypercarbia

ÅConcurrent illness



A Cautionary Tale About Supplemental Oxygen: 

The Albatross of Neonatal Medicine

Silverman WA, Pediatrics, 2004

Å Despite a half century of awareness of the risks of oxygen 

therapy our state of knowledge may be : 

ñé there has never been a shred of convincing evidence to guide limits 

for the rational use of supplemental oxygen in the care of extremely 

premature infantsò

Å 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.ò 



Oxygen Administration vary 

among the NICUôs

üCare giver dependant

üLong Term Outcome data

üComplexity of preterm infants

No best practices exist !

üSat goals  

üAlarm limits

üBedside variations in Titration of 

oxygen 



Factor affecting bedside saturation targets

ÅHuman factor
ï Personal belief

ï Individuality

ï Personality: Obsessive Compulsiveness Vs 

lax

ÅPatient factor
ïUnstable/labile/sepsis/ hypotention

ÅWorking Environment
ï Patient acuity

ï Unit structure/staffing



The NICU IHI Dragon team:

üConvened March 2006 

üFocused on all infants <1500 gms by birth weight

üDecreased Laser ROP

üDecrease BPD

üOptimize Nutrition



Applying Best Practices and Standardizing Care

ÅDaily Goal Sheet

ÅMultidisciplinary Rounding

ÅBundles 
ðVentilator

ðSaturation limits

ÅGuidelines
ðVentilator weaning

ðOxygen administration guidelines

ðGuidelines to set alarm limits



Multidisciplinary team 

üMedical and Nursing staff

üNICU social worker

üNeonatal Nutritionist

üPharmacist

üParents

üQI data base coordinator

üRespiratory therapist



Multidisciplinary Team Members

Å Shanthy Sridhar, MD, NICU, Team 

Leader

Å Michael Cicale, RN, NICU

Å Sharon Close, RRT

Å Adriann Combs, RN, (RPC)

Å Dorothy DõAlessandro, RN, NICU

Å Joseph Decristofaro, MD, NICU

Å William Greene, MD, Medical and 

Regulatory Affairs

Å Susan Mathieson, RD

Å Patricia Mele, NNP, NICU

Å Grace Propper, RN, CQI, Facilitator

Å Paul Murphy, Data Manager, CQI

Å Stephanie Neubauer, SW

Å Cheryl Pouletsos, RN, NM, NICU

Å Sue Robbins, RN,  NICU

Å Regina Haszinger, RN, Healthcare 

Epidemiology

Å Shetal Shah,MD, NICU

Å William Tappin, RN, NICU

Å Marie Varela, PharmD, Pharmacy







ROP Requiring Laser Surgery

No ROP requiring Laser 

in last quarter of 06



Key measure to Sustain these findings

ÅDetail and lengthy educational process

ÅEnsuring universal education

ÅBuy in from providers

ðLearning and behavioral practices

ðReinforcement of practices over time

ðSpecial designated care groups



Barriers to learning

Å Lack of buy-in from some physicians who questioned supporting 

evidence. 

Å Lack of support from some staff who questioned improbability of 

achieving goals

Å Protocol not discussed or emphasized during daily work rounds

Å Alarm limits set higher than necessary

Å Staff desensitized to frequent high and low saturation alarms

Å Difficulty in applying the protocols to infants on nasal cannula



Data points on Daily goal sheet

ÅSaturation ranges

ÅOxygen requirement

ÅCarbon dioxide levels from blood gas

ÅVentilator weaning protocol and

ÅDiscuss Daily goals for the patient

ÅFocus on alarm limits



Nurse Opinions of Pulse Oximeter Saturation 

Target Limits for Preterm Infants (NOPOP* Study)

Nghiem et al 2008 (Pediatrics)

Å2804 Registered Nurses from 59 NICUs

Å40% of NICUs had policies for oxygen saturation ranges 

in VLBW infants

Å1957 RNs from NICUs with policies responded

ï28% accurately identified upper and lower saturation  limits



Compliance with Alarm Limits for Pulse

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

Å Royal Womenôs Hospital, Melbourne

Å Written guidelines to target O2 sats at 85-94%

Å Prospectively collected data on how often the limits were correctly 

set

ïLower limit set correctly 91.1% of time

ïUpper limit set correctly 23.3% of time and

ï23.8% of time it was at 100%



Ford 2006; 
Overcoming barriers to oxygen saturation targeting 

ÅSingle center rapid cycle quality improvement project

ÅTracking hourly pulse oxygen saturation targeting and 

ranges

ÅPercentage of sat 90-94% went from 20-35%

ÅPercentage saturation targets >98% dropped from 30% to 

5-10%
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.

ÅCompares the outcome of Sa02 ranges of 85ð89% 

compared with 91ð95%.

ÅDoes lowering the SaO2 in infants born at gestational ages 

23 0/7 to 27 6/7 weeks increase the probability of 

neurosensory disability?

ÅCompliance rate in maintaining saturation targets at 88-

92% range improved from 35.6 % to 66.6% over a 12 

month time.



What is the relationship to ROP and Oxygen 

therapy?



Brief History on  the Role of Oxygen in NICU

ÅOxygen is a drug-

ðDangerous in LBW infants as hypoxia  

ðexcess oxygen hyperoxia can lead to oxidative stress injury

ÅOxygen therapy in NICU

ð1922: Preterm infants breathe more regularly if givenO2 - rapid 

introduction into clinical 

ð1942: First report on òretrolental fibroplasiaò

ð1956: Randomized trial reveals relationship between O2 and ROP

ð1960: Drastic restriction of O2-administration associated with 

increased mortality




