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Surgical checklist to reduce 
morbidity and mortality

Haynes AB, et al, NEJM 2009

>16 years old, non-cardiac surgery
Before checklist 3733, after checklist 3955,
Developed countries (US, Canada, UK, NZ), 
developing countries (India, Jordan, Tanzania, 
Phillipines)
Complications within 30 days of surgery

Surgical checklist to reduce 
morbidity and mortality

Haynes AB, et al, NEJM 2009

Outcomes Before 
Checklist

After 
Checklist

P
value

Mortality 1.5% 0,8% 0.003

Inpatient Complications 11% 7% <0.001

Surgical Site Infection 6.2% 3.4% <0.001

Unplanned return to OR 2.4% 1.8% 0.047

Safe Surgery Saves Lives
3 Key Issues

Who will lead (enforce) the process?
In the organization?In the organization?
In the individual OR?

How can we guarantee sustainability?
How can we measure effectiveness locally?



StandardizationStandardization
Induction of LaborInduction of Labor

No scheduled repeat cesarean section or elective No scheduled repeat cesarean section or elective 
induction of labor before 39 weeksinduction of labor before 39 weeksd c o o bo be o e 39 wee sd c o o bo be o e 39 wee s
Standardized protocol for labor inductionStandardized protocol for labor induction

ACOG GuidelinesACOG Guidelines
HCA Protocol HCA Protocol -- Steven Clark, MD Steven Clark, MD 

OxytocinOxytocin Labor InductionLabor Induction
ACOG Practice Bulletin #10 Nov. 1999ACOG Practice Bulletin #10 Nov. 1999

Regimen Starting
Dose

Incremental
Increase 
(mU/min)

Dosage
Interval 
(min)

Low Dose 0.5 -1 1 30 – 40Low Dose 0.5 1 1 30 40 

1-2 2 15

High 
Dose

~6 ~6 15

6 6, 3, 1 20-40

PRINCIPLE 3.PRINCIPLE 3.
EFFECTIVE TEAM EFFECTIVE TEAM 

FUNCTIONINGFUNCTIONING
1.1. Train in teams those expected to work in Train in teams those expected to work in 

teams (Multidisciplinary)teams (Multidisciplinary)
2.2. CRMCRM--support communication against the support communication against the 

authority gradientauthority gradient
3.3. Include patient as resource in safety Include patient as resource in safety design design 

and process of careand process of care
4.4. Improve CommunicationImprove Communication



PRINCIPLE 4. PRINCIPLE 4. 
CREATE A LEARNING CREATE A LEARNING 

ENVIRONMENT ENVIRONMENT 

1. Simulations when possible 1. Simulations when possible 
2. Learning culture with easy flow of communication 2. Learning culture with easy flow of communication 

regardless of hierarchyregardless of hierarchy
3. Encourage and reward reporting of errors and 3. Encourage and reward reporting of errors and 

hazardous conditionshazardous conditions
4. Nonpunitive reporting4. Nonpunitive reporting
5. Mechanism for feedback and learning from error5. Mechanism for feedback and learning from error

PRINCIPLE 4. PRINCIPLE 4. 
CREATE A LEARNING CREATE A LEARNING 

ENVIRONMENT ENVIRONMENT 

1. Simulations when possible 1. Simulations when possible 
2. Learning culture with easy flow of communication 2. Learning culture with easy flow of communication 

regardless of hierarchyregardless of hierarchy
3. Encourage and reward reporting of errors and 3. Encourage and reward reporting of errors and 

hazardous conditionshazardous conditions
4. Nonpunitive reporting4. Nonpunitive reporting
5. Mechanism for feedback and learning from error5. Mechanism for feedback and learning from error

35,000 Reports Annually



Patient Safety and Quality Improvement Patient Safety and Quality Improvement 
ActAct

P.L. 109P.L. 109--41, July 200541, July 2005

Confidential, Voluntary Confidential, Voluntary 
reporting system for medical reporting system for medical 
errors and near misseserrors and near misseserrors and near misseserrors and near misses
Analysis by Patient Safety Analysis by Patient Safety 
Organization Organization 
Administration by HHSAdministration by HHS

A Root Cause AnalysisA Root Cause Analysis
Environment Equipment Leadership

Communication People Procedures
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PRINCIPLE 5. 
ANTICIPATE THE UNEXPECTED

1.  Proactive approach (FMEA)
• · examine and redesign processes for latent errors
2.  Design for recovery

· error mitigation
· redundancy of critical functions
Rapid Response Teams

3. Improve access to timely, accurate
information (Information Technology)
Redesign the patient record for standardization, 
usability & reliability



FAILURE MODE EFFECTS 
ANALYSIS (FMEA)

Prospective

Multidisciplinary

Process not Outcome

FAILURE MODE EFFECTS 
ANALYSIS (FMEA)

Environment Equipment Leadership

S

Communication People Procedures & 
Performance Standards

PR
O

C
ES

S

PRINCIPLE 5. 
ANTICIPATE THE 

UNEXPECTED

1.  Proactive approach (FMEA)
• · examine and redesign processes for latent errors
2.  Design for recovery

i i i· error mitigation
· redundancy of critical functions
Rapid Response Teams

3. Improve access to timely, accurate     
information (Information Technology)

Redesign the patient record for standardization, 
usability & reliability



Medical Emergency Team 
(MET or RRT)

Brings critical care expertise to bedside 
to “rescue” patient before arrest

Rapid Response Teams
(Medical Emergency Team)

70% showed respiratory deterioration   
within 8 hours before arrest

Schein, Hazday, et al. Chest 1990 y

66% showed abnormal signs and 
symptoms within 6 hours before arrest. 
MD notified in 25%

Franklin, Matthews, Crit Care Med. 1994

Rapid Response Teams
Results



Condition OCondition O
OB Stat TeamOB Stat Team

Magee Women’s HospitalMagee Women’s Hospital
Birch Hospital for WomenBirch Hospital for Women

Events triggering Code “O”

Non reassuring FHR  50
PP Hemorrhage 22
Shoulder Dystocia      16
Cord Prolapse 15

Imminent Delivery      6
Malpresentation

Difficult C/S               4
Abruptio                     4p

Seizure                        15
Imminent Delivery

Preterm 14
Term 9

Syncope                        8

Antepartum bleeding  3
Preterm labor              3
Placenta previa            2
Unresponsive patient  2
Maternal resp distress  1



CONCLUSIONCONCLUSION

Establishing A Culture of SafetyEstablishing A Culture of Safety
Lucian Leape, 2007Lucian Leape, 2007

1.1. Leadership is criticalLeadership is critical

2.2. Safety is the first prioritySafety is the first priority

3.3. Transparency and honesty are core valuesTransparency and honesty are core values

4.4. There must be physician buy inThere must be physician buy in

5.5. Everyone is accountableEveryone is accountable

6.6. Mutual respect and teamwork are prizedMutual respect and teamwork are prized

NATIONAL PATIENT SAFETY FOUNDATIONNATIONAL PATIENT SAFETY FOUNDATION

WWW.NPSF.ORG      (WWW.NPSF.ORG      (617617--391391--9900)9900)
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New Guidelines for Fetal Heart 
Rate Monitoring

John R. Barton, M.D.
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Communication

• “What we’ve got here is a failure to 
communicate.”

– Cool Hand Luke, screenplay 1967

• Same slide, different fonts
– Times New Roman
– Wingdings
– Bookshelf Symbol 7

Communication

• Per JCAHO studies, the most common 
root cause of sentinel events is an 
error in communicationerror in communication.

• Documenting using NICHD language 
could improve communication 
especially during critical situations on 
L&D

NICHD Workshops:  A Review 2008

The NICHD, ACOG and the SMFM jointly sponsored a 
workshop on CTG* or fetal heart rate (FHR) patterns.  
The goals of this workshop were: 

(1)  to review and update the definitions for CTG pattern    
categorization as compared with the prior workshopcategorization as compared with the prior workshop, 

(2)  to assess existing classification systems for 
interpretation of particular CTG patterns and make 
new recommendations for a system to be employed in 
the United States, and 

(3)  to make recommendations for research priorities as 
they relate to CTG.

(*CTG = cardiotocography)



Why Monitor?

• “A labor is only said to be normal after 
it is over.”

The intrapartum period is associated• The intrapartum period is associated 
with a high mortality and morbidity for 
both mother and child.

• Maternal and fetal monitoring is 
essential to detect problems early and 
thus institute timely intervention. 

Maternal Monitoring

Problems to the mother from labor include:
• Prolonged 1st / 2nd stages of labor 

associated with 
• Uterine atony → postpartum hemorrhage
• Chorioamnionitis → sepsis / septic shock
• Ruptured uterus → maternal hemorrhage
• Maternal exhaustion

• Obstetric complications e.g. eclampsia
• Medical complications e.g. diabetes, 

cardiac disease 

Fetal Monitoring
• Aim: to identify fetal heart rate patterns 

associated with asphyxia 
• Ischemia ▼perfusion
• Hypoxemia (▼ [O2] in blood) →
• Hypoxia (▼ [O2] in tissue) →
• Asphyxia (hypoxia & metabolic acidosis)• Asphyxia (hypoxia & metabolic acidosis) 

• Organ injury
• Cerebral insufficiency 
• Cerebral palsy 
• Fetal death

• Allow obstetric interventions to avert adverse 
outcome
• Non-operative vs. operative



Uterine Contractions (UC)

# of  UC in a 10-min window, over 30 min
• Normal: < 15 in 30 min
• Tachysystole: > 15 /30 min

– Presence of FHR abnormalities
– Absence of FHR abnormalities

• Tachysystole applies to either 
spontaneous or stimulated labor

• “Hyperstimulation” and 
“Hypercontractility” are abandoned.

Baseline Fetal Heart Rate 

• The mean rate rounded to increments 
of 5 bpm during a 10-minute window * 
and reported as one number

• Excluding accelerations / decelerations
• Excluding marked variability (> 25 bpm)

• There must be at least 2 min of 
identifiable baseline not necessarily 
contiguous

• A normal rate at term ranges from 110 
to 160 bpm

* If above criteria not met then baseline is indeterminate

Fetal tachycardia
Minimal variability
Non-reactive NST
Dysfunctional labor



Fetal tachycardia
Moderate variability
Tachysystole

Differential Diagnosis: Tachycardia

• Beta-sympathomimetics
• Fever / chorioamnionitis
• Fetal stress / hypoxia
• Hyperthyroidism
• Maternal acidosis

– DKA
– AFLP

• Fetal anemia

Nonstress Test Physiology
• Afferent signals:

- Baroreceptors:  aorta, atrium, carotids
- Proprioceptors:  joints
- Pain fibers:  skin

• When stimulated send afferent impulses to• When stimulated, send afferent impulses to 
brain to increase FHR

• Efferent signals increase FHR
• If movement and accelerations observed, 

reasonable to conclude the afferent and 
efferent limbs intact and cardioregulatory 
neurons adequately oxygenated 



Adequate Accelerations 
• < 32 weeks' : > 10 BPM above baseline 

for    > 10 seconds 
• > 32 weeks' : > 15 BPM above baseline 

for    > 15 seconds
• Highly predictive of the absence of 

metabolic acidemia
• Reactivity is not defined by the NIHCD 

guidelines. 
– An increase of 15 BPM above baseline for 

15 second duration (from baseline to 
baseline) twice in a 20 minute period.

Normal baseline
Moderate variability
Reactive NST
Normal uterine activity

Causes of Absent Accelerations

• Prematurity
• Fetal sleep
• CNS depression due toCNS depression due to 

medications
• Maternal / Fetal metabolic acidosis 
→ acidemia → blunted autonomic 
outflow



The Preterm Fetus

• Nonreactive NST
– 24-28 weeks, up to 50% 

28 32 k 15%– 28-32 weeks, 15%
– 34 weeks, < 5% 

Decelerations

• Late
• Early
• Variable

• The quantification of deceleration magnitude 
is based on the depth of the decelerations’ 
nadir in BPM below the baseline, excluding 
any transient spikes or electronic artifact.  

• The duration of the deceleration is 
quantitated in minutes and seconds from the 
start of the deceleration to the deceleration 
end.  Accelerations are likewise quantitated.  

Late Deceleration
• Reflect transient episodes of fetal hypoxemia 

during uterine contractions.

• The deceleration is delayed in timing, with the 
nadir of the deceleration occurring after the 
peak of the contraction

• The nadir is > 30 seconds from the onset 

• Visually apparent gradual decrease and return 
to baseline associated with a uterine 
contraction

• Recurrent if present with ≥ 50% of uterine 
contractions



Late Deceleration

Moderate variability
Non-reactive NST
Late FHR deceleration
Normal uterine activity

Late deceleration with absent variability
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Early Deceleration

The nadir of the deceleration occurs The nadir of the deceleration occurs atat the peak of the contractionthe peak of the contraction

Gradual decrease that is > 30 seconds.

Moderate variability

Normal baseline
Minimal variability
Non-Reactive NST
Early FHR decelerations
Normal uterine activity



Variable Decelerations
• External pressure applied to cord
• 1st vessel compressed: vein

– ▼ Venous return
– ▼ Cardiac output
– Reflex ▲ FHR to maintain BP (shoulder)

• Next vessels compressed: arteries
– Obstruct low-resistance placental 

vascular bed
– Slowing of FHR to maintain BP

• Remove pressure, process is reversed

Umbilical
Arteries

Umbilical
Vein

Umbilical vein easier to compress than umbilical arteries

Variable Decelerations

• Umbilical cord compression
• Umbilical cord prolapse
• Placental abruptionPlacental abruption

– Often with bleeding, pain
• Maternal hypotension



Repetitive variables
(severe by old criteria) 

Moderate variability
Tachysystole

Repetitive variables

• Differential diagnosis
– Too much oxytocin
– Placental abruption
– If TOLAC, uterine rupture
– Occult cord prolapse
– Shoulder, nuchal, body cord
– Oligohydramnios

• Management
– Stop oxytocin if in use
– Vaginal / abdominal exam
– If pushing, stop and reassess

Definition of Prolonged 
Deceleration

• A visually apparent decrease in FHR 
below baseline

The decrease is > 15 bpm lasting > 2• The decrease is > 15 bpm, lasting > 2 
minutes but < 10 minutes from onset to 
return to baseline

NICHD 1997, Macones et al 2008



5 min 40 sec

Prolonged Deceleration

Baseline FHR Variability 

Amplitude Range
• Undetectable

Classification
• Absent

Defined as fluctuations that are irregular in amplitude and frequency.
(Visually quantitated as the amplitude of the peak-to-trough in bpm)

• Undetectable to < 5 bpm
• 6 to 25 bpm
• More than 25 bpm

• Minimal
• Moderate
• Marked

Out of vogue: average, undulatory, saltatory

Absent variability + Recurrent late decelerations  = 
Category III



Sinusoidal Pattern
• Smooth sine wave-like pattern

– Absent short term variability
– Stable baseline rate with regular oscillations
– Amplitude range 5-15 bpm, 2-5 cycles / min
– True sinusoidal pattern is very rare

• Associated with fetal anemia, severe fetal 
hypoxia/asphyxia

• Secondary to CNS and autonomic nervous 
system hypoxia

• Requires immediate evaluation and 
probably immediate delivery

Modanlou HD 2004, Parer JT 1999, NICHD 1997, Macones et al 2008

Pseudosinusoidal Pattern
• Pattern has short-term variability
• Seen for short periods of time; bracketed 

by periods of moderate variability
• Associated with 

– Opioids: Stadol, Demerol
– Sucking thumb or finger, or other rhythmic 

movements of fetal mouth

• Seen in approximately 15% of FHR tracings 
for brief periods of time

Modanlou HD 2004, Parer JT 1999, NICHD 1997, Macones et al 2008

Sinusoidal or 
Pseudosinusoidal?



Sinusoidal or 
Pseudosinusoidal?

Standardized Terminology 
Recommended and Endorsed by:

• NICHD
• ACOG

RCOG• RCOG
• AWHONN
• JCAHO

CATEGORY  I

Must include ALL of the following (with 
or without early decelerations 
and/or accelerations):

1. Baseline rate 110-160 bpm.
2. Moderate baseline variability.
3. No late or variable decelerations.

Macones GA et al, Obstet Gynecol 2008



CATEGORY  II
Includes ALL tracings not categorized as 

Category I or III

Examples include ANY of the following:
B d di ith t b t b li• Bradycardia without absent baseline 
variability

• Tachycardia
• Absent baseline variability without 

recurrent decelerations 
• Lack of accelerations after fetal 

stimulation
Macones GA et al, Obstet Gynecol 2008

CATEGORY  II

Examples also include ANY of the 
following:

• Recurrent variable decelerations with 
minimal or moderate baseline variability

• Prolonged deceleration 
• Recurrent late decelerations with 

moderate baseline variability
• Variable decelerations with slow return 

to baseline, overshoots or shoulders

Macones GA et al, Obstet Gynecol 2008

CATEGORY III

Includes EITHER:

1. Absent baseline variability and any of 
th f ll ithe following:

• Recurrent late decelerations
• Recurrent variable decelerations
• Bradycardia

2. Sinusoidal pattern

Macones GA et al, Obstet Gynecol 2008



NICHD Terminology

• Category III
– Abnormal
– Requires immediate action

• Category IICategory II
– Indeterminate
– Evaluation / possible 

corrective measures
• Category I

– Normal
– No change in management

Potential Problems with the New 
NICHD Classification

• NR NST with moderate variability is Category I
• Bradycardia and minimal variability is Category II

– Abruption
– Prolapsed cord

Uterine rupture– Uterine rupture
• Tachycardia and minimal variability is Category II

– Vasa previa
– DKA, AFLP

• Any variable is Category II
– Virtually every woman in labor
– Contraindication to oxytocin?

Assessing Fetal Wellbeing

• Fetal heart rate monitoring
– VAS, scalp stimulation

• STAN
• Fetal pulse oximetry
• Scalp sampling

– Still in use in Europe
– Rarely used in USA



Vibroacoustic Stimulation

• Sound pressure level
– 82 db in air
– 110 db in water

• Change in sleep / wake state• Change in sleep / wake state
• Shortens testing time
• Predictive accuracy similar to NST
• 95% become reactive post VAS



STAN Fetal Monitoring System

• Monitors fetal ECG and heart rate via 
a scalp electrode 

• A maternal skin electrode permits 
obtaining fetal ECG-waveformobtaining fetal ECG-waveform

• T-wave and ST-segment changes are 
analyzed for evidence of fetal hypoxia

• FDA approved
• Not endorsed by ACOG
• Understudy by MFM Unit Network

Fetal Pulse Oximetry



Fetal Pulse Oximetry

• FDA approval May 2000
• Garite et al AJOG 2000

– ▼ C/S rate for non-reassuring FHR status
– No change in overall C/S rateg

• Bloom et al NEJM 2006
– 5341 nulliparous pts assigned “open” vs. 

“masked” fetal pulse oximetry
– Knowledge of saturation not associated 

with ▼ C/S rate (26.3 vs. 27.5%; p=0.31) or 
improvement in condition of the newborn

What is New in 2008?

Accelerations are not necessary to determine “normal” 
when evaluating a woman who is in labor

Risk of Acidemia, Evolution of 
Patterns and Recommended Action

Risk of Acidemia Risk of Evolution Action

Green 0 Very low None

Blue 0 Low *CT & begin Blue 0 Low g
preparation

Yellow 0 Moderate *CT & increased 
surveillance

Orange Borderline/
acceptably low High *CT & prep for urgent 

delivery

Red Unacceptably high Not a 
consideration Deliver

*CT = Conservative ameliorating techniques 



per Parer JT and King T

Proposed Management of the 
Color Coded Categories

  
Conservative 
Techniques Op Room Obstetrician  Anesthetist 

Newborn 
Resuscitator 

Patient 
Location

Green 
 

No - - - - - 

Blue
 

Yes available informedBlue Yes available informed - - -

Yellow 
 

Yes available at bedside informed informed - 

Orange 
 

Yes immediately 
available at bedside present immediately 

available OR 

Red 
 

Yes open at bedside present present OR 
 

per Parer JT and King T

Case Studies



Relationship between FHR 
Patterns and Fetal Acidemia

1. Moderate variability is strongly predictive of 
neonatal vigor independent of the presence 
of variant patterns. This pattern has a 
negative predictive value of 98%-99% for a 
term fetus.

2. Minimal and absent variability in presence 
of late or severe variable decelerations  are 
the FHR patterns most likely to be 
associated with fetal acidemia although the 
positive predictive value for newborn 
acidosis is 10-30%.

Parer JT et al 2006

Relationship between FHR 
Patterns and Fetal Acidemia

3. Pattern evolution: newborn acidemia 
with decreasing FHR variability in 
combination with decelerations develops 
over a period of time approximating oneover a period of time approximating one 
hour.

4. There is a positive relationship between 
the depth and severity of deceleration or 
bradycardia and the degree of acidemia.

Parer JT et al 2006

Risks for Adverse Neonatal 
Outcome

• Failure to identify the FHR pattern
• Tachysystole with Oxytocin
• Inappropriate continued pushing inInappropriate continued pushing in 

2nd stage with Category II or III FHR
• Inability to effect timely C/S
• Inability to resolve difference in 

interpretation of clinical situation

AWHONN 2009



Summary of FHR Terminology
A full description of a FHR tracing requires a 

qualitative and quantitative description of

1. Uterine contractions
2 Baseline FHR variability2. Baseline FHR variability
3. Baseline rate
4. Presence or absence of acceleration
5. Periodic or episodic decelerations 

(recurrent or not?)
6. Changes or trends of FHR pattern over time

Macones et al 2008
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Improving Outcomes in Perinatal 
Brain Injury

Terry Cohen, MD
N.I.C.E.

Outline

• Definition, Demographics & Outcomes

• Cooling for Hypoxemia• Cooling for Hypoxemia
• Oxygen Toxicity

• New Horizons
– Erythropoietin

Hypoxic Encephalopathy



AAP HIE Definition

• All of the following:
– Arterial cord pH <7
– Apgar 0-3 at 5 minutes
– Neurologic Symptoms
– Multiple Organ involvement

• No specific definition of “Perinatal 
Depression”

Demographics

• 2-4 cases per 1,000 full term births

• 15 25% of these infants will not survive the• 15-25% of these infants will not survive the 
newborn period

• 25% of survivors exhibit permanent 
neurologic deficits

Risk Factors



Asphyxia

Cell Death

• Necrosis
– Primary cell death due to energy failure

• Apoptosis
– Secondary cell death
– “programmed”



Multisystem Organ Failure

• Heart (43-78%) - Hypotension
• Lungs (71-86%) - Pulmonary hypertension
• Renal (46 72%) Olgiuria ATN• Renal (46-72%) - Olgiuria, ATN
• Liver (80-85%) - Coagulopathy, elevated 

LFTs
• Hematologic (32-54%) – bone marrow 

supression

Sarnat 1

• Hyper-aroused – good outcome



Sarnat 2

• Depressed +/- seizure – mixed outcome

Sarnat 3

• Coma & no seizures – very poor outcome

Outcomes by Sarnat Stage

• Stage 1
– Good prognosis (95% or greater full recovery)

• Stage 2Stage 2
– Mixed prognosis (40-60% neurodisability)

• Stage 3
– Poor prognosis (95% or greater death/severe 

disability)



Neurologic Prognosis - 2005
• Mental development index (MDI) 

– Score of 85 or higher - 40%  [normal]
– Score of 70-84 - 21% [moderate disability]
– Score less than 70 - 39% [severe disability]

• Psychomotor development index (PDI) 
S f 85 hi h 55% [ l]– Score of 85 or higher - 55% [normal]

– Score of 70-84 - 10% [moderate disability]
– Score less than 70 - 35-41% [severe disability]

• Disabling cerebral palsy - 30% 
• Epilepsy - 16% 
• Blindness - 14-17% 
• Severe hearing impairment - 6%

Gluckman PD, Wyatt JS, Azzopardi D, et al. Lancet. 2005;365:663-70. 

Cooling for Hypoxic Ischemic 
Encephalopathy (HIE)



Mild Hypothermia

• 72 hours of body temperature 32-35 Celsius
– Reduces cerebral blood flow 

• Reperfusion injuryp j y

– Reduces cerebral metabolism
• Hypoxic/Acidosis injury

– Reduces inflammatory cascade
• Secondary “apoptotic” cell death

Reduced mortality – 49% (Cooling) vs. 64% (Control)

Reduced major disability  – 20% (Cooling) vs. 25% (Control)



Outcomes by Sarnat Stage

• Stage 1
– Good prognosis (95% or greater full recovery)

• Little improvement with cooling

• Stage 2
– Mixed prognosis (40-60% neurodisability)

• Some improvement with cooling

• Stage 3
– Poor prognosis (95% or greater death/severe 

disability)
• Cooling may improve survival
• Unclear if cooling reduces neurodisablity

Guidelines for Cooling I
• Patient Selection

– 36 weeks or greater
– 1.8 kg or greater
– Within 6 hours of lifeWithin 6 hours of life

• Evidence of acute perinatal event
– Apgar score 5 or less at 10 min
– Resuscitation for 10 or more minutes 
– Cord or initial blood gas pH < 7

Guidelines for Cooling II

• Encephalopathy (2 of the following)
– Lethargy, stupor or coma
– Abnormal tone/posture

Ab l fl– Abnormal reflexes
– Decreased/Absent activity
– Autonomic dysfunction
– Seizures



Cooling Protocol
1. Confirm inclusion/exclusion criteria
2. Obtain baseline laboratory studies
3. Turn off all sources of exogenous heat
4 Begin cooling by to 33 5 degrees within 6 hours4. Begin cooling by to 33.5 degrees within 6 hours 

of birth and maintain range of 32.5-34.5 for 72 
hours

5. EEG during first 24 hours
6. NPO during cooling
7. Re-warm by 0.5 cc/hr
8. MRI following cooling

Side Effects of Cooling

• Bradycardia
• Hypotension
• Thrombocytopenia• Thrombocytopenia
• Cutaneous changes:

– Erythemia
– Sclerema
– Subcutaneous fat necrosis



Best Current Practice

• Infants with any evidence of perinatal 
asyphxia (regardless of qualification/ability 
to cool)
– AVOID HYPERTHERMIA !VO !

• Infants who meet guidelines for cooling
– Transfer to center with cooling capabilities 

ASAP
– Avoid Hyperthermia in interm 

Oxygen toxicity and 
reperfusion injury

Energy Production 
Back to the Basics

Glucose Glucose 
A little energy

A lot of acid

Glucose Glucose 
A lot of energy

A little acid

Oxygen



Oxygen in Blood
02 bound to hemoglobin + O2 dissolved in serum

1.34 cc O2/g Hbg x Hbg xO2 sat

0.003 cc O2/dL torr x paO2

99% of oxygen is bound to hemoglobin !!!99% of oxygen is bound to hemoglobin !!!

1.34 x 20 x 0.95  +            0.003 x 90  

25.5 + 0.30 = 25.8 cc O2

• RA + Normal Blood Volume
– 25.5  bound + 0.30 unbound = 25.8 cc O2

• Hypoxemia – No Anemia(Sats 40 %)
– 10.7 bound + 0.06 unbound = 11.3 cc O2 

• Anemia + Room Air (Hgb 5) 
– 6.4 bound + 0.30 unbound = 6.7 cc O2 

• Anemia + 100% Oxygen
– 6.7 bound + 2.0 unbound = 8.7 cc O2



Key PointKey Point

• Adequate Blood Flow is more important 
than Adequate Oxygen !!!q yg

Fetal hemoglobin binds oxygen 
better than adult  hemoglobin

Fetal and Newborn Saturation

• In utero fetal saturation ranges from 50-80%

• Mean oxygen saturation of umbilical blood yg
following delivery is 24%

• Infants with congenital heart disease tolerate lower 
saturations (70-80%) for long periods of time



Review – important oxygen concepts

• Without oxygen we make a lot of acid 

• Most oxygen is always bound toMost oxygen is always bound to 
hemoglobin 

• The fetus and the newborn tolerate lower 
oxygen environments well, in the presence 
of adequate blood flow 

RES-AIR
• Resuscitation with room air
• Multi-center blinded RCT - 609 infants

– Infants > 1 kg with apnea or heart rate <80

– “High” group given 100% oxygen in delivery 
room

– “Low” group given room air in delivery room

– Able to switch gas (still blinded) if infant not 
improving at 2 min

RES-AIR
• Resuscitation with room air

– Apgar score lower in the “High” group
• 100% - 4 & 7 RA – 5 & 8 (1 & 5 min Apgar)

– First breath and first cry 20-24 seconds later in 
“High”High

– 25% resuscitation failure in both groups 
• [switch of therapy gas with improvement] 

– No difference in growth or handicap at 18-24 
months of age



Time to independent respirations

Antioxidant levels in RES-AIR

• No individual study of room air vs. 100% 
oxygen shows significant benefit

Room Air Resuscitation –
Effect on Perinatal Asphyxia

• Meta-analysis – Lancet 2004
– Five trials, 1302 Newborns
– Infants at or near term in developed countries
– Randomized room air vs. 100% 

Lancet 2004;364 (1329-1333)



Room Air Resuscitation –
Effect on Perinatal Asphyxia

Reduction in mortality - 11%  (RA) vs. 16% (100% O2)

Room Air Resuscitation –
Effect on Perinatal Asphyxia

Reduction in Sarnat Stage 2/3 - 15%  (RA) vs. 19% (100% O2)

Neonatal oxygen and cancer
• Population based study of Children born in Sweden and 

diagnosed with lymphatic leukaemia between 1973 and 
1989 (578 cases) 

• Resuscitation with 100% had increased risk of childhood 
lymphatic leukaemia (OR = 2.57). 

• The risk increased if the ventilation lasted for 3 min or 
more (OR = 3.54). 

• No associations between leukaemia and oxygen use after
initial resuscitation

Acta Paediatr. 2002;91(12):1328-33 



Neonatal oxygen and cancer

• 58,000 children born between 1959-1966
• Followed at least 8 years

• 77% increase in childhood cancers in group 
receiving 3 or more minutes of oxygen 
versus room air resuscitation

J Pediatr. 2005 Jul;147(1):27-31 

General guidelines for oxygen use
• Treat oxygen like what it is – a drug 

– Perinatal period – higher susceptibility

• Use it when it makes sense
– Oxygen does not treat apnea
– Oxygen does treat desaturation

• Respond slowly to moderate desaturation in an 
otherwise well baby

New Horizons: Erythropoietin

• Erythropoietin has been shown to be neuro-
protective in animal models of asphyxia

• 167 infants with HIE randomized to Epogen 
qOD x 2 weeks, starting within 48 hours

• No hematopoietic effects of treatment 
occurred in Epogen group

Pediatrics 2009;124;e218-e226



Combinded outcome death or moderate/severe disability reduced –
25% treatment       44% of control group (P .017)

Effect stronger in infants with Moderate HIE

Larger studies needed

Key Points
• Perinatal Depression:

– Avoid Hyperthemia
– Transfer to Cooling center if indicated

O• Oxygen Exposure
– Too much oxygen is not a trivial concern!
– Babies with perinatal stress are especially susceptible to 

oxygen damage

• Erythropoietin
– Promising but more studies needed

Contact Info

Terry Cohen MD
N t l I t i C E tNeonatal Intensive Care Experts

tcohen@neoexperts.com
(502) 896-2500



Information Technology in 
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Promise and Pitfalls

Paul A. Gluck, MD
Chair of the Board
National Patient Safety      

Foundation

Disclosure

This speaker has no financial interests 
l ti hi ith i d t l tior relationship with industry relative 
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Learning Objectives

Upon completion of this lecture the 
participants will be able to:

1 List the attributes of an ideal EHR1. List the attributes of an ideal EHR
2. List the barriers to adoption of EHR
3. List the benefits of e-prescribing
4. List the steps needed to select an EHR 

system



Outline

1. Current problem
2. Ideal Attributes for EHR

Benefits3. Benefits
4. E-prescribing
5. Barriers
6. Selecting & Implementing EHR

Alphabet Soup of Terms

Automated Medical Record (AMR)
Clinical Data Repository (CDR)
Computerized Medical Record (CMR)
Computerized Patient Record (CPR)Computerized Patient Record (CPR)
Computer Based Patient Record System (CPRS)
Electronic Health Record (EHR)
Electronic Medical Record (EMR)
Electronic Patient Record (EPR)
Lifetime Data Repository (LDR)
Virtual Health Record (VHR)

Levels of IT Engagement

PDA
Billing, Business
Hospital Information AccessHospital Information Access
Clinical

Charting
Clinical Decision Support
Fully integrated 



1. Current Situation

Care Coordination Concerns Abound

Percent saying in the past
two years: AUS CAN NZ UK US

Test results or records not available 
at time of appointment 12 14 13 13 17

l d d d

Base: Have seen a doctor in past two years

Duplicate tests: doctor ordered test 
that had already been done 7 6 7 4 14

Received conflicting information from 
different doctors 18 14 14 14 18

Percent who experienced at least 
one of the above 28 26 25 24 31

Source: 2004 Commonwealth Fund International Health Policy Survey.

Ayres McHenry & Assoc. Survey
2007

E-prescribing definition – continual 
update to patient  drug history, 
formulary, medication library and 
transmission to pharmacy electronically
Physician

Use e-prescribing 7%
E-prescribing is a good idea 85%
E-prescribing will reduce error 81%



HHS Secretary Mike Leavitt
http://secretarysblog.hhs.gov/my_weblog/

“E-prescribing is not only more efficient 
and convenient for consumers, but 
wide-spread use would eliminatewide spread use would eliminate 
thousands of medication errors every 
year …Medicare and Medicaid need to 
move toward making it a mandatory 
part of medical practice.”

American Recovery & 
Reinvestment Act - 2009

“Meaningful Use” incentives by 2011
Penalties for late adopters
Requirements

E-Prescribing
Quality Reports
Information Exchange

Institute of Medicine, 1997
“The full benefit of …EHR systems if they 

are interoperable – able to exchange 
data across providers, sites and 
organizations”organizations”

Interoperability isn’t as hard as people 
say it is…  

it’s much worse!



Interoperability

Perhaps the greatest challenge to 
successful implementation to improve 
the quality and efficiency of health care 
is the human processes that need to 
change to accommodate the IT 
revolution. Otherwise, manual 
processes will simply be replaced with 
digital ones. 

Chantler et al JAMA 296(18), 2006

2. Attributes of an EHR System
IOM, 1997

Provides problem list
Health Status
Documents clinical reasoningDocuments clinical reasoning
Linkage with other pertinent records
Confidential, privacy and audit trails
Authorized user access
Supports simultaneous use



Attributes of an EHR System
IOM, 1997

Access to local and remote information
Facilitates clinical problem solving
Supports direct physician entrySupports direct physician entry
Supports QA analysis
Supports current specialty needs
Modifiable for future needs

3. Benefits of EHR

Information available at point of care;       
OB: GBS, BP and weight trends, US

4 pieces of relevant data missing when needed; 
delays decisions 80%

Data available after hours, off site, on call 
Decision support-drugs, protocols
Prompts for preventative care
Follow up reminders
Population data for QI evaluations

Benefits of EHR

Less handling of paper/charts
$3-5 each chart pull

Reduces dictation costsReduces dictation costs
Reduces errors of commission or 
omission
Facilitate coordination of care



4. E-Prescribing

Prevents handwriting problems
Prevents dosing problems (21%)
Avoids transcribing errorsAvoids transcribing errors
Formulary issues
Efficient, no loss Rx, faster dispensing
Speeds Rx renewals (1-2 hrs/day)

IT and Medication safety

Dose and decision support
Allergies
Drug interactionsDrug interactions
Adjust for renal or liver function
Reduces duplicate orders
Reduces call backs for unclear orders

5. Barriers

Costs (27%)
Time to learn, workflow interruption (19%)
Uncomfortable with technology (age) (10%)Uncomfortable with technology (age) (10%)
Lack of interoperability (5%)
Security and privacy issues (5%)
System maintenance- $, obsolescence



6. Selecting an EHR 

Selecting an EHR
Needs Assessment
Choosing a vendor
RFP
CostsCosts

Bids (not budget)
Hardware
Internet connection
Onsite vs. Offsite server
Implementation

Needs assessment
Clinical IT

Patient records
E-prescribing
Medication 

Business IT
Billing, coding

Insurance
Patient 

M t treconciliation
Protocols
Tracking systems
Reminders 
Remote access
Connectivity to Hosp

Labs, Radiology

Management reports
Scheduling 

Patients
Physicians

Supply management



Selecting a vendor-RFP

Years in business (min 6 yrs)
Number of Customers (with ref.)

In your state
In OB/GYN practices 
In similar size offices

Sales volume
Interoperability with your hospitals 
CCHIT approved 

www.CCHIT.org
Private, Not for Profit
Formed by 3 trade/advocacy groups - 2004
Voluntary certification (3 year)
200 EHR vendors, 81 certified
151 criteria across 3 domains:

Functionality
Interoperability
Security

EHRDecisions.com

Other sources of information
National Resource center for health IT at AHRQ

www.healthit.ahrq.gov
E-Health initiative self assessment tool kit

www.Ehealthinitiative.org
American Medical Informatics Association

www.amia.org
Health Information & Management Systems Soc

www.himss.org
California Health Care Foundation

www.chcf.org



INTERNET CONNECTION

1. Availability
2. Costs
3. Speed

Broadband Connections

DSL (digital subscriber line)
Asymmetric aDSL (upload<download)
Symmetric sDSL (upload=download)Symmetric sDSL (upload=download)

Cable (generally fastest)
T1 (most expensive)
Satellite

HARDWARE



Tablet PC

PRO
Wireless Mobility
Data entry

CON
Small screen
Loss of connectionData entry 

Less intrusive
Information can be 
shared or hidden

Loss of connection
Weight cumbersome
Susceptible to 
damage
Battery life
Theft

Laptop

PRO
Mobile, wireless
Less expensive

CON
Heavier than tablet
Loss of connectionLess expensive

Larger screens 
Less space then 
desktop
Familiarity

Loss of connection
Damage
Battery life
Theft

Desktop
Pro

Nothing to carry
Less damage

Con
No portability
Unauthorized access

More stable 
connections
Bigger screens
Continuous power
Individually less 
expensive

Size
More intrusive 
In aggregate more 
costly – more units



Server

Offsite
Initially less cost, 
more expensive long 

Onsite
More cost initially 
less expensive long g

term
Backed up 
automatically
Ownership of data
Transfer of data

g
term
Need for regular 
back up
Upgrades and 
maintenance 

Costs

Vendor
System
Installation

Practice
Loading data

OutsourceInstallation
Maintenance
Support

Internal 

Decreased workflow

Costs per physician
Start up $15-30K, annual $5-15K

Training
Initial workflow disruption

ROI C t b fitROI – Cost benefits
Billing efficiency
Time efficiency
Improved quality (P4P) Benefits accrue to payers 
now
Workflow (ex chart filling)
Dictation costs



Return on Investment/doctor
CEO Survival Guide Electronic Health Record 2006

Implementation-Conclusion

Tom Lee, MD, President, Partners HealthCare
AMNews Dec. 12, 2007

“You can’t practice medicine of a generation 
d t t t i b i ”ago and expect to stay in business”

Partners HealthCare-EHR & e-prescribing:
All PCP by January, 2008
All specialist by January, 2009



Medical Record Institute 

27% of practices unhappy with EHR
18.8% of practices replaced their initial 
EHR with a new systemEHR with a new system
8.2% removed EHR and went back to 
“paper”
30% had 1 or more clinicians refuse to 
use EHR

Review of Literature (257 Reports)

Chaudhry, Wang, Wu, et al. Annals Int Med. 2006

HIT improves quality - increasing adherence to 
guidelines, enhancing disease surveillance, and 
decreasing medication errors.
The major benefit decreased utilization of careThe major benefit - decreased utilization of care.
Effect on time utilization is mixed.
Empiric ROI - limited and inconclusive.
Little evidence is available on the effect of 
multifunctional commercially developed systems.
Little evidence is available on interoperability 
and consumer health information technology.

Conclusion

Move toward EHR but do your homework
You need a “champion”
Phase inPhase in 
Anticipate more time to see patients initially
Outsource conversion of current records
Do not run “dual” system
Commit to the long haul, anticipate resistance



PROTECTTM

SupPorting AppROpriate ImmunizaTionsSupPorting AppROpriate ImmunizaTions 
Across the AgE SpeCTrum

Stanley A. Gall, MD
Emeritus Professor of Obstetrics and GynecologyEmeritus Professor of Obstetrics and Gynecology

Department of Obstetrics, Gynecology, and Women’s Health
University of Louisville School of Medicine

Louisville, Kentucky
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Patient and Health Care Workers Safety 
and Quality of Careand Quality of Care



Who Do you Really Care About?y y

• Yourself
• Familyy
• Patients
• Health care workersHealth care workers



10 Leading Health Indicators10 Leading Health Indicators

• Immunization Mental health• Immunization
• Overweight and 

obesity

• Mental health
• Injury and violence

E i t lobesity
• Tobacco use
• Substance abuse

• Environmental 
quality
Ph i l ti it• Substance abuse

• Responsible 
sexual behavior

• Physical activity
• Access to health 

caresexual behavior care

Healthy People 2010. http://www.healthypeople.gov/LHI/lhiwhat.htm. 
Accessed March 2010.



The Bottom Line
• In the United States:

– Untold human misery, medical visits, hospitalizations, y p
complications, etc

– Each year in the US 50,000–70,000 adults die due to 
VPDs compared with 300 childrenVPDs, compared with 300 children

100-fold greater mortality due to VPD in adults compared to 
children

• What would be our response if 70,000 children 
were dying each year of VPDs?

Calling the Shots. June 16, 2000. http://www.iom.edu/Reports/2000/
Calling-the-Shots-Immunization-Finance-Policies-and-Practices.aspx.  
Accessed April 2010.



Adult Immunization Schedule: US 2010

CDC. MMWR Morb Mortal Wkly Rep. 2010;59(1).



Adult Immunization Coverage
National Health Interview Survey 2008

Vaccine Coverage (%)
Influenza

19-49 yrs
50-64 yrs

17.4
38.7y

≥ 65 yrs 66.3

Pneumococcal
19-64 yrs, high risk
≥ 65 yrs

24.9
60.0

Tetanus, past 10 yrs
19-49 yrs
50-64 yrs
≥ 65 yrs

63.6
62.4
51.9

Shingles
≥ 60 yrs 6.7

Hepatitis A (≥ 2 doses)
19-49 yrs 8.8y

Hepatitis B (≥ 3 doses)
19-49 yrs, high risk
19-49 yrs, non-high risk

31.6
33.8

Human Papillomavirus (at least 1 dose)

Schiller J, et al. http://www.cdc.gov/nchs/data/hestat/vaccine_coverage.htm. 
Accessed March 2010.

Human Papillomavirus (at least 1 dose)
19-26 yrs 10.5



CDC ACIP Influenza Statement 2006CDC-ACIP Influenza Statement - 2006



Influenza and Pneumococcal Coverage Rates 
SSBRFSS - 2003

For persons ≥ 65 years:• For persons ≥ 65 years:
– Influenza: 35–80% (highest MN)
– Pneumococcal: 32–73% (highest MN)

• High-risk adults 18-64 years:
– Influenza: 34% (asthma)

49% (di b t )49% (diabetes)
– Pneumococcal: 37% (diabetes)

CDC. MMWR Morb Mortal Wkly Rep. 2004;53(43):1007-1012.



So why are immunization rates 
for adults so low?for adults so low?



Barriers and Challengesg
• Ignorance and apathy regarding VPDs among 

internists and Obstetric-Gynecologistsinternists and Obstetric Gynecologists
• Adult immunization is not a significant part of the 

internal medicine or Obstetric-Gynecologist culture or 
training
– This is also true at the federal level

• Issues surrounding reimbursement for adultIssues surrounding reimbursement for adult 
immunization

• Quality and patient safety are NOT deeply ingrained 
in our culture yet 

• Continuing questions regarding efficacy and safety of 
vaccinesvaccines



Influenza: The Annual Killer Epidemic 
That Won’t Go Awayy



Annual Impact of Influenza on the US

Infection 82 million

p

Infection 82 million

Illness 65 million

Medically attended 30 million

Hospitalized 200,000p ,

Death 36,000

CDC. MMWR Recomm Rep. 2008;57(RR7):1-60.



The Disconnect

• The data on the morbidity and mortality ofThe data on the morbidity and mortality of 
seasonal influenza are clear

• The data on influenza vaccine safety are clear y
and unambiguous

• Ample data on influenza vaccine efficacy existp y
• Why don’t we believe and act on these data?



Why Don’t HCWs Get Flu Vaccine?y

• Ignorance regarding the risk they represent toIgnorance regarding the risk they represent to 
their patients

• Believe they aren’t at risk
• Inappropriate fear of vaccine side effectsInappropriate fear of vaccine side effects
• Ignorance about vaccine efficacy
• Fear of needles• Fear of needles
• Ignorance about the vaccine (ie, it causes the flu)

Hoffman F, et al. Infection. 2006;34:142-147.



Influenza Vaccination of Health Care Workers
Review of Attitudes and Beliefs

Barriers to vaccine uptake
1. Misperception of influenza, its risks, the role of1. Misperception of influenza, its risks, the role of 

the health care workers in transmission to 
patients and the risks of vaccination

2. Lack of conveniently available vaccine

Hoffman F, et al. Infection. 2006;34:142-147.



Percent of Deaths Prevented in the Elderly y
Who Receive Flu Vaccine

Manitoba 1982-83
1985-86

United Kingdom 1989-90

Minnesota 1990-91
1991 921991-92
1992-93
1993-94
1994-95
1995 961995-96

-100 -80 -60 -40 -20 0 20 40 60 80 100
Prevented Fraction

Nichol K .Vaccine. 1999;17:S47-S52. 

Prevented Fraction 
(%)



Influenza Vaccine Side EffectsInfluenza Vaccine Side Effects

SYMPTOM VACCINE % PLACEBO % PSYMPTOM VACCINE % PLACEBO % P

Fever 5.7 4.2 0.68
Cough 6 6 5 1 0 62Cough 6.6 5.1 0.62
Coryza 13.2 10.2 0.27
Fatigue 8.0 7.7 0.82
Malaise 7.2 6.3 0.83
Myalgia 4.8 4.2 0.84
Headache 6.9 7.6 0.99Headache 6.9 7.6 0.99
Any symptom 27.7 22.9 0.21
Sore arm 20.1 4.9 < 0.001

Margolis K, et al. JAMA. 1990;264:1139-1141.



Inactivated Influenza Vaccine EfficacyInactivated Influenza Vaccine Efficacy

Definition: Depends upon what we mean by• Definition: Depends upon what we mean by 
efficacy 

70–90% effective among healthy persons < 65 years70–90% effective among healthy persons < 65 years
30–40% effective among frail elderly persons
50–60% effective in preventing hospitalization among p g p g
the elderly
80% effective in preventing death

Influenza. http://www.cdc.gov/vaccines/pubs/pinkbook/downloads/flu.pdf. Accessed April 2010.



Influenza Vaccine: Universal CoverageInfluenza Vaccine: Universal Coverage

Beginning with the 2010 2011 influenza season:Beginning with the 2010–2011 influenza season:

• All people age 6 months and older are now p p g
recommended to receive annual influenza 
vaccination

CDC. http://www.cdc.gov/vaccines/recs/provisional/downloads/flu-vac-mar-2010-508.pdf. Accessed April 2010.




