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University of California, San Francisco School of Medicine Presents 
 

Antepartum and Intrapartum Management 
 

Educational Objectives 
 
Upon completion of this course, participants should be able to: 

 Understand the value of expanded carrier screening; 
 Manage and treat selected maternal medical complications of pregnancy using 

evidence-based guidelines; 
 Appropriately manage fetal heart rate patterns during labor; 
 Apply the evidence for intermittent auscultation and correct method of conducting 

intermittent auscultation; 
 Identify appropriate strategies for managing diabetes in pregnancy. 

 
 Accreditation 

 
The University of California, San Francisco School of Medicine (UCSF) is accredited by 
the Accreditation Council for Continuing Medical Education to provide continuing 
medical education for physicians. 
 
UCSF designates this live activity for a maximum of 18.00 AMA PRA Category 1 
Credits™. Physicians should claim only the credit commensurate with the extent of their 
participation in the activity. 
 

 
This CME activity meets the requirements under California Assembly Bill 1195, 

Continuing Education and Cultural and Linguistic Competency.   
 
NURSES: 
For the purpose of recertification, the American Nurses Credentialing 
Center accepts AMA PRA Category 1 Credit™ issued by organizations 
accredited by the ACCME.    
 
PHYSICIAN ASSISTANTS: 

AAPA accepts category 1 credit from AOACCME, Prescribed credit from AAFP, and 
AMA PRA Category 1 Credit™ from organizations accredited by the ACCME. 
 
PHARMACY: 
The California Board of Pharmacy accepts as continuing professional education those 
courses that meet the standard of relevance to pharmacy practice and have been 
approved for AMA PRA Category 1 Credit™.  
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Accreditation, Continued 
 
AMCB Credit 
AMA PRA Category 1 Credits™ are accepted by the Certificate Maintenance Program 
(CMP) of the American Midwifery Certification Board (AMCB) for programs relevant to 
midwifery. Certified nurse-midwives and certified midwives attending this program may 
report 18.00 credit hours 
 
ACOG Credit 
The American College of Obstetricians and Gynecologists has assigned up to 18 
cognate credits to this program. 
 
Fetal Heart Rate Monitoring 
The approved credits include 4.00 AMA PRA Category 1 Credits™ towards Fetal Heart 
Rate Monitoring and Assessment Education. 
 
Pharmacotherapeutics CEUs for Nurses  
For the purposes of recertification the American Nurses Credentialing Center accepts 
AMA PRA Category 1 Credits™ issued by organizations accredited by the ACCME. 
This activity is designated for a maximum of 2.00 pharmacotherapeutic credits towards 
meeting the requirement for nursing pharmacology continuing education. Nurses should 
claim 0.1 CEUs for each contact hour of participation in designated 
pharmacotherapeutic continuing education. 
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General Information 

Attendance Verification / Sign-In Sheet / CME Certificates 
Please remember to sign-in on the sign-in sheet when you check in at the UCSF 
Registration Desk on your first day.  You only need to sign-in once for the course, when 
you first check in.   
 
After the meeting, you will receive an email from Qualtrics@ucsf.edu with a link to 
complete your online Course Evaluation / Electronic CME Certificate. Please make 
sure that you add this email to your safe senders list. The Qualtrics system will send 
you reminders to complete your online course evaluation until you complete it.   
 
Upon completing the online course evaluation, your CME certificate will be automatically 
generated to print and you can also email yourself a copy. For smartphone users, you 
may want to take a photo of your certificate as some settings prevent you from emailing 
the certificate.    
 
The link will be available for 30 days after the last day of the course. However, after that 
date the link will expire and you will no longer be able to claim your credits online.  
You must then contact the Office of CME at registration@ocme.ucsf.edu to receive your 
certificate. 
 
Speaker Survey 
Your opinion is important to us – we do listen!  The speaker survey is the bright yellow 
hand-out you received when you checked in.  Please complete this during the meeting 
and turn it in to the registration staff at the end of the course.   
 
Security 
We urge caution with regard to your personal belongings and syllabus books. We are 
unable to replace these in the event of loss.  Please do not leave any personal 
belongings unattended in the meeting room during lunch or breaks or overnight.   
  
Exhibits 
The book vendor will be available outside the ballroom during breakfasts and breaks, 
and lunches. 
 
Final Presentations 
A link to PDF versions of the final presentations will be sent via e-mail approximately 3 – 
4 weeks post course.  Only presentations that have been authorized for inclusion by the 
presenter will be included 
   
 
 
 
 
 
 
  

3



Federal and State Law  
Regarding Linguistic Access and Services for Limited English Proficient Persons 

 
I. Purpose. 

This document is intended to satisfy the requirements set forth in California Business and 
Professions code 2190.1.  California law requires physicians to obtain training in cultural and 
linguistic competency as part of their continuing medical education programs.  This document 
and the attachments are intended to provide physicians with an overview of federal and state 
laws regarding linguistic access and services for limited English proficient (“LEP”) persons. 
Other federal and state laws not reviewed below also may govern the manner in which 
physicians and healthcare providers render services for disabled, hearing impaired or other 
protected categories 

 
II. Federal Law – Federal Civil Rights Act of 1964, Executive Order 13166, August 11, 

2000, and Department of Health and Human Services (“HHS”) Regulations and LEP 
Guidance.  

The Federal Civil Rights Act of 1964, as amended, and HHS regulations require recipients of 
federal financial assistance (“Recipients”) to take reasonable steps to ensure that LEP persons 
have meaningful access to federally funded programs and services.  Failure to provide LEP 
individuals with access to federally funded programs and services may constitute national origin 
discrimination, which may be remedied by federal agency enforcement action.  Recipients may 
include physicians, hospitals, universities and academic medical centers who receive grants, 
training, equipment, surplus property and other assistance from the federal government.  
 
HHS recently issued revised guidance documents for Recipients to ensure that they understand 
their obligations to provide language assistance services to LEP persons.  A copy of HHS’s 
summary document entitled “Guidance for Federal Financial Assistance Recipients Regarding 
Title VI and the Prohibition Against National Origin Discrimination Affecting Limited English 
Proficient Persons – Summary” is available at HHS’s website at: http://www.hhs.gov/ocr/lep/ . 
 
As noted above, Recipients generally must provide meaningful access to their programs and 
services for LEP persons.  The rule, however, is a flexible one and HHS recognizes that 
“reasonable steps” may differ depending on the Recipient’s size and scope of services.  HHS 
advised that Recipients, in designing an LEP program, should conduct an individualized 
assessment balancing four factors, including:  (i) the number or proportion of LEP persons 
eligible to be served or likely to be encountered by the Recipient; (ii) the frequency with which 
LEP individuals come into contact with the Recipient’s program; (iii) the nature and importance 
of the program, activity or service provided by the Recipient to its beneficiaries; and (iv) the 
resources available to the Recipient and the costs of interpreting and translation services.   
 
Based on the Recipient’s analysis, the Recipient should then design an LEP plan based on five 
recommended steps, including:  (i) identifying LEP individuals who may need assistance; (ii) 
identifying language assistance measures; (iii) training staff; (iv) providing notice to LEP 
persons; and (v) monitoring and updating the LEP plan. 
 
A Recipient’s LEP plan likely will include translating vital documents and providing either on-site 
interpreters or telephone interpreter services, or using shared interpreting services with other 
Recipients.  Recipients may take other reasonable steps depending on the emergent or non-
emergent needs of the LEP individual, such as hiring bilingual  staff who are competent in the 
skills required for medical translation, hiring staff interpreters, or contracting with outside public 
or private agencies that provide interpreter services.  HHS’s guidance provides detailed 
examples of the mix of services that a Recipient should consider and implement.  HHS’s 
guidance also establishes a “safe harbor” that Recipients may elect to follow when determining 
whether vital documents must be translated into other languages.  Compliance with the safe 
harbor will be strong evidence that the Recipient has satisfied its written translation obligations. 
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In addition to reviewing HHS guidance documents, Recipients may contact HHS’s Office for 
Civil Rights for technical assistance in establishing a reasonable LEP plan. 
 

III. California Law – Dymally-Alatorre Bilingual Services Act. 
The California legislature enacted the California’s Dymally-Alatorre Bilingual Services Act (Govt. 
Code 7290 et seq.) in order to ensure that California residents would appropriately receive 
services from public agencies regardless of the person’s English language skills.   California 
Government Code section 7291 recites this legislative intent as follows: 
 

“The Legislature hereby finds and declares that the effective 
maintenance and development of a free and democratic society depends 
on the right and ability of its citizens and residents to communicate 
with their government and the right and ability of the government to 
communicate with them. 
 
The Legislature further finds and declares that substantial 
numbers of persons who live, work and pay taxes in this state are 
unable, either because they do not speak or write English at all, or 
because their primary language is other than English, effectively to 
communicate with their government.  The Legislature further finds and 
declares that state and local agency employees frequently are unable 
to communicate with persons requiring their services because of this 
language barrier.  As a consequence, substantial numbers of persons 
presently are being denied rights and benefits to which they would 
otherwise be entitled. 
 
It is the intention of the Legislature in enacting this chapter to 
provide for effective communication between all levels of government 
in this state and the people of this state who are precluded from 
utilizing public services because of language barriers.” 

 
 
The Act generally requires state and local public agencies to provide interpreter and written 
document translation services in a manner that will ensure that LEP individuals have access to 
important government services. Agencies may employ bilingual staff, and translate documents 
into additional languages representing the clientele served by the agency.  Public agencies also 
must conduct a needs assessment survey every two years documenting the items listed in 
Government Code section 7299.4, and develop an implementation plan every year that 
documents compliance with the Act.  You may access a copy of this law at the following url: 
http://www.spb.ca.gov/bilingual/dymallyact.htm  
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Thursday, June 15, 2017 
 
7:00 am  Registration and Continental Breakfast  
8:10 am  Introduction Tekoa L. King, CNM, MPH 
MODERATOR: Tekoa L. King, CNM, MPH
8:15   Should Universal Carrier Screening be Universal? Mary E. Norton, MD
8:45   Myth Busting in Pregnany Counseling Amy (Meg) Autry, MD
9:15   Work Accommodations: “I just need a letter?” Rebecca Jackson, MD
9:45   Questions and Answers  
10:05  Coffee Break  
10:25   Fetal Ultrasound Findings: Normal or Abnormal? Lena H. Kim, MD
10:55   Universal Cervical Length: Yes or No  Juan M. Gonzalez Velez, MD, 

PhD 
11:25   Obstetric Outcomes Following IVF Heather G. Huddleston, MD
11:55   Questions and Answers  
12:15 pm  Lunch (individually arranged)  
MODERATOR: Aaron B. Caughey, MD, PhD
1:30   Preeclampsia Delivered: Now What? Virginia D. Winn, MD, PhD
2:00  P Zika Virus in Pregnancy: Update on the Epidemic Natali Aziz, MD, MS
2:30   Reproductive Needs of Transgender Men Juno Obedin-Maliver, MD, 

MPH 
3:00   Questions and Answers  
3:20  Coffee Break  
3:40   Doppler in Obstetric Management: How to 

Interpret the Reports You Get 
Melissa G. Rosenstein, MD, 
MAS 

4:10   Placenta Accreta: Diagnosis and Management Deirdre J. Lyell, MD
4:40  F Antenatal Testing: Who, When, How? Brian L. Shaffer, MD
5:10   Questions and Answers  
5:30 pm  Adjourn  
5:30-6:45 pm  Julian T. Parer Reception  
 

Friday, June 16, 2017 
 
7:00 am  Registration and Continental Breakfast  
MODERATOR:  Mary E. Norton, MD                     
8:00   Intrauterine Growth Restriction: How Small is too 

Small?   
Danny W. Wu, MD, MA 

8:30  F Second Stage of Labor  Alison G. Cahill, MD, MSCI 
(Aaron B Caughey, MD, PhD)

9:00   Obstetric Emergencies William M. Gilbert, MD
9:30   Questions and Answers  
9:50  Coffee Break  
10:10  P Ob Anesthesia Update: PCA Fentanyl, Epidural 

and More 
Jennifer M. Lucero, MD 

10:40   Stillbirth: What You Can Do Robert M. Silver, MD
11:10   Maternal Mortality Reduction: A Myth of 

Sisyphus? 
Maurice L. Druzin, MD 

11:40   Questions and Answers  
12:00 pm  Lunch (individually arranged)  
MODERATOR:  Judith T. Bishop, CNM, MPH, MSN                         
1:30  F Intermittent Auscultation: Evidence vs Expert Tekoa L. King, CNM, MPH 



Opinion  
 

Friday, June 16, 2017 
 
2:00  F EFM: What it Can Do, What it Can’t Do, and What 

We Do 
Alison G. Cahill, MD, MSCI 
(Tekoa L. King, CNM, MPH) 

2:30  F Terminal Bradycardia: How Long is Too Long? Aaron B. Caughey, MD, PhD
3:00   Questions and Answers  
3:20  Coffee Break  
3:40  F Fetal Heart Rate Monitoring Interactive Session 

with Faculty Panel
Panelists: 

  Moderator: Aaron B. Caughey, MD, PhD Robert M. Silver, MD 
   Maurice L. Druzin, MD 
   Tekoa L. King, CNM, MPH 
   Brian L. Shaffer, MD 
5:10   Questions and Answers  
5:15 pm  Adjourn  
 
 

Saturday, June 17, 2017 
 
7:00 am  Continental Breakfast  
MODERATOR: Judith T. Bishop, CNM, MPH, MSN                         
8:00   MFMU Research Network: What’s New That Will 

Impact You 
Robert M. Silver, MD 

8:30   Delayed Cord Clamping: Not Just for Preemies Kate Frometa, CNM, MSN
9:00   Family Centered Cesarean Birth Laura L. Norrell, MD
9:30   Questions and Answers  
9:50   Coffee Break  
10:10   The Obesity Epidemic: Impact on Pregnancy Naomi E. Stotland, MD
10:40  P Contraceptive Update: CDC Guidelines 2016 Michael S. Policar, MD, 

MPH 
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Should Universal Carrier Screening 
be Universal?

Mary E Norton MD
University of California, San Francisco

Antepartum and 
Intrapartum 

Management
June 15, 2017

Disclosures
• Research funding from Natera

Burden of Genetic Disease

•6000-7000 single gene disorders
•20% of infant deaths

•“Everyone carries 5-10 of these”
•1/300 pregnancies

•Recessive mutations can pass quietly for
many generations

•Carriers usually have no family history

Recessive inheritance

Unaffected carriers Affected
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Why all the focus on Down syndrome? Availability of Genetic Tests

What is the purpose of prenatal 
carrier screening?

What is the purpose of newborn 
screening?
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Criteria for carrier screening 

•A good test is available
•The disorder is common
•The disorder is severe
•There is an intervention
•Testing is voluntary and patients give
informed consent

Carrier Screening - Background

Availability of intervention 
•Donor sperm/egg; preimplantation testing; adoption
•Prenatal diagnosis – termination

•Goal: risk assessment, informed decision making
Technology continues to advance

• Increasing complexity and availability of carrierscreening tests
•Need to apply these principles – optimal criteria –prior to adding new tests

History of carrier screening

1. Hemoglobinopathies 1970’s
2. Tay Sachs disease 1971
3. Canavan disease 1998
4. Cystic fibrosis 2001
5. Familial dysautonomia 2004
6. Spinal muscular atrophy 2008 (ACMG)
7. Spinal muscular atrophy 2017 (ACOG)
8. Expanded Jewish panel 2008 (ACMG)
9. (Fragile X)
10. Expanded Jewish panel 2017 (ACOG)
11. (Expanded carrier screening)
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Ethnicity Based Screening

Ashkenazi Jews Tay Sachs disease, Canavan 
disease, cystic fibrosis, 

familial dysautonomia
Louisiana Cajun, Tay Sachs disease

Fr Canadian
Caucasians Cystic fibrosis
Africans, African Sickle cell anemia, beta 

Americans   thalassemia
Southeast Asians Alpha thalassemia
Mediterraneans Beta thalassemia

ACOG 2017 Screening 
Recommendations
• Screening should be offered to all women before or

during pregnancy for:
• Cystic fibrosis
• Spinal muscular atrophy

• MCV should be offered to all women who are
currently pregnant

• To those at risk for hemoglobinopathies, Hb
electrophoresis should be offered (African,
Mediterranean, Middle Eastern, SE Asian, West
Indian) or if MCV is low

ACOG 2017 Screening 
Recommendations
•Fragile X screening should be offered to
all women with: 
•a family history of FraX related disorders
•unexplained ovarian insufficiency or failure

•Tay Sachs screening should be offered
to those who are:
•French Canadian
•Cajun
•Ashkenazi Jewish

Tay Sachs Disease
•TSD is a lysosomal storage
disease caused by
hexosaminidase A (hex A)
deficiency

•Resultant accumulation of
GM2 gangliosides results in
progressive neuro-
degeneration

•Death in early childhood
•There is no treatment or cure
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Hex A Activity in Tay Sachs Disease Hex A Activity in Tay Sachs Disease

Hex A Activity in Tay Sachs Disease Hex A Activity in Tay Sachs Disease
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Even Tay Sachs screening gets complicated, 
however…

Enzyme assay vs DNA?
•Initially screening involved enzyme assay
•Recently, a DNA test was developed
•Both have good sensitivities and
specificities, although neither is perfect
�DNA testing preferable in most cases
�Enzyme screening is better for non-
Ashkenazi Jewish individuals

•In complex cases, a combination of tests
may be required

Spinal Muscular Atrophy

•Severe hereditary neuromuscular disorder
•Degeneration of motor neurons in spinal
cord � proximal muscle weakness and
paralysis

•Several types of varying severity
•Most severe type results in death by age 2
from respiratory failure

Spinal Muscular Atrophy

•Autosomal recessive
•Second most common fatal AR
disorder after cystic fibrosis

•~1/10,000 live births, 1/40-60 carrier 
frequency

•Occurs in all ethnic groups
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Spinal Muscular Atrophy 
• Caused by a deletion in

the survival motor
neuron gene (SMN)

• 95% of affected patients
have a homozygous
deletion

• 5% are compound
heterozygotes for
deletion and a small
subtle mutation

Spinal Muscular Atrophy 
• Caused by a deletion in

the survival motor
neuron gene (SMN)

• 95% of affected patients
have a homozygous
deletion

• 5% are compound
heterozygotes for
deletion and a small
subtle mutation

Spinal Muscular Atrophy 
• Caused by a deletion in

the survival motor
neuron gene (SMN)

• 95% of affected patients
have a homozygous
deletion

• 5% are compound
heterozygotes for
deletion and a small
subtle mutation

Universal Carrier Screening
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Universal (Expanded) Carrier Screening 

Utilization of new technologies to identify 
carriers of multiple genetic conditions 

simultaneously

Multiplex Panel Screening:
Universal Screening

•Multiplex screening now allows testing for
many (hundreds) disorders at once

•This is relatively inexpensive ($100-350)
•Should it be offered to everyone?

Expanded Carrier Screening
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Gene variants

What criteria are required by laboratories 
before including variants on panels?
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Achromatopsia
• Decreased visual acuity, nystagmus
• Increased light sensitivity
• Decreased color discrimination

• Non-progressive
• Does not lead to blindness
• No other organ system affected

• Should this be on panels?

Alpha 1 antitrypsin deficiency 
Causes Chronic Obstructive Pulmonary Disease 

• Smoking influences the onset of COPD
• Non-smokers often have a normal life span
• Extremely rare in children

Liver disease – increased risk with age
• Adults – Cirrhosis 15-20% by age 50
• Children – 2% develop liver failure

�Clinical disease is uncommon in carriers
• Smoking increases risk
�Would most consider prenatal diagnosis?

Other mild/minimal/non-disorders
• Hemochromatosis
• Inappropriate absorption of iron

• Clinical – end organ failure
• Onset: >40 years
• 75-90% - asymptomatic

• MTHFR
• Elevated homocysteine
• Risk for thrombosis,
cerebrovascular and 
cardiovascular disease, stroke
• Treatment: vitamins

Other mild/minimal/non-disorders
• Hemochromatosis
• Inappropriate absorption of iron

• Clinical – end organ failure
• Onset: >40 years
• 75-90% - asymptomatic

• MTHFR
• Elevated homocysteine
• Risk for thrombosis,
cerebrovascular and 
cardiovascular disease, stroke
• Treatment: vitamins

� Just because we “can”, should we offer this?
�May lead to partner carrier screening…. Anxiety, costs

o Prenatal diagnosis….
“First, do no harm”
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Expanded carrier screening

•Need informed consent:
• Detection of disorders that are variable or mild
• Some are adult onset
• Many are rare with low detection rate
• Uncertain residual risk

� In a 15 minute office visit, how can one obtain
informed consent for all of these disorders?

Condition 1/
α1AT deficiency 13

CF 28
DFNB1 43
SMA 57
Fam Mediterranean Fever 64
SLO 68
SS/ β-thal 70
Gaucher disease 77
Factor XI def 92
Achromatopsia 98

• 23,453 patients screened
for 96 conditions

• Mild conditions excluded:
�hemochromatosis (HFE)
�MTHFR
�others

Lazarin GA, et.al.. Genetics in Med 
2012.

Universal Carrier Screening: Pros and Cons

• Efficient
• All patients offered

same tests
• Detects more conditions
• Does not require

ethnicity
• Reduces disparities in

screening by
racial/ethnic categories

Universal Carrier Screening: Pros and Cons

• Conditions may be:
• mild and variable
• rare, esoteric, hard to

explain
• treatable (PKU)
• adult onset

• Some gene variants have
uncertain significance

• Overall process is MORE
expensive

• Efficient
• All patients offered

same tests
• Detects more conditions
• Does not require

ethnicity
• Reduces disparities in

screening by
racial/ethnic categories
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Universal Screening
•Different paradigm for universal versus single
disorder approach

• Counseling is more generic:
• “Do you want testing for birth defects?”
• “Outcomes vary widely but many are serious.”
• “Not everything is detected by these tests.”

If you offer expanded carrier screening:

•Patients should be told (before testing)
•Some conditions are not well characterized
•Some conditions are rare – may not know
detection rate, residual risk

•No test can rule out all genetic diseases
•Screening for hemoglobinopathies and Tay
Sachs disease may not be as accurate
•MCV, enzyme testing may be better

“…..the foremost purpose of prenatal 
screening is not to reduce the incidence of 
genetic disease but to fulfill a couple’s 
reproductive goals.”

Rowley, Loader and Kaplan; Am. J. Hum. Genet. 63:1160–1174, 1998

Peter T. Rowley, MD
1929−2006

Final Thoughts Conclusions
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Thank You!



Prenatal Care
Myth Busting

Meg Autry, MD
Professor

Director of Graduate Medical Education
Department of Obstetrics, Gynecology and 

Reproductive Sciences
University of California, San Francisco

I HAVE NO CONFLICTS 
OF INTEREST!

-
New Patient Visit!

� 1. Diet

� 2. Supplements

� 3. Exercise
� 4. Exposures

(Genetic screening, weight, medical co-
morbidities)

Superstition and Post-Tonsillectomy 
Hemorrhage

� Full Moon

� Friday 13th

� Cluster of 3’s
� Red Hair

Kumar, et al.  Laryngoscope 114:  November 2004



Objective

� To learn 
evidence based 
reasonable 
approaches to 
prenatal 
counseling 
related to Diet 
and Lifestyle

Diet
�Fish
�Deli
�Supplements

Fish

+ High quality protein

+ Low saturated fat

+ Omega-3 fatty acids

- Methylmercury



Fishy History`

RETROSPECTIVE
� Japan – 1956, 1965
� Iraq – 1960,1970

�High dose 
exposures

�Neurotoxic

Fishy Future

PROSPECTIVE

Conflicting Results

� Faeroe Islands
� Seychelles

Reference Dose (RfD)

� .1ug/kg bw/day  
� EPA estimates 1-3% women exposed
� NHANES 1999-2002, 6% women 

above RfD
� Case reports from Wisconsin, 

Massachusetts

Joint FDA/EPA Consumer Advisory
2004

� Do not eat Shark, Swordfish, King Mackerel 
or Tilefish

� Limit fish consumption to 12 ounces (2 avg. 
meals) a week of a variety of fish and 
shellfish that are low in mercury

� Check local advisories about safety of fish 
caught locally



Recent/Good data
Fish good, Mercury bad

� Beneficial effects on child development with 
maternal seafood intakes of more than 340 
gm/week

� 2014 - FDA Issues Net Effects Study on 
Fish Consumption

Lancet 2007;369:578-85.

High in n-3

� Anchovies
� Atlantic Herring
� Atlantic Mackerel

� Mussels
� Oysters
� Farmed and Wild Salmon
� Sardines
� Snapper

� Trout
� Canned white tuna

Low in Mercury
� Shrimp
� Salmon
� Pollock 

� Catfish
� Canned light tuna

High in Mercury
● Shark

● Swordfish
● Tuna
● Tilefish

● King Mackerel

No evidence for Omega-3 Supplementation
Good data for fish consumption

Gould Am. J Clinical Nutrition March 2013



Supplementation

� Calcium – evidence for prevention of 
preeclampsia in women with low calcium 
intake , conflicting on preterm birth

Cochrane 2014

� Consider Vitamin D supplementation for at 
risk individuals

ACOG Guidelines for Prenatal Care – 7th ed

Cheese + Listeriosis

� 1/3 cases in pregnant 
women

� Associated with sab, 
stillbirth

� Flu-like syndrome
� Most cases sporadic
� Prognosis worse in 

early pregnancy

FDA and USDA advise pregnant 
women!

� No hotdogs or luncheon meats unless 
reheated to steaming 

� No soft cheeses

� No refrigerated pates or meat spreads

� No refrigerated smoked seafood
� No raw (unpasteurized) milk

� ACOG adds raw or undercooked meats



Lifestyle

No Level Proven Safe

� Fetal Alcohol 
Syndrome (FAS)

�Short stature
�Neurocognitive defects
�Facial dysmorphology

� Fetal Alcohol 
Spectrum Disorder

�Positive history
�Neurocognitive defects
�+/- facial features

Association Between Prenatal Alcohol Exposure and 
Craniofacial Shape of Children at 12 Months of Age

JAMA Pediatr. Published online June 5, 2017

Trends in Smoking in Pregnancy 

Surveillance Summaries MMWR
November 8, 2013 / 62(SS06);1-19



Nicotine

� Smoking underreported with nondisclosure 
25-50%

� Associated with sab, abruption, PPROM, 
ectopic, PTL, PTD, previa, LBW

� Second hand smoke 

� 90% relapse rate postpartum

Hot Tubs

� Hyperthermia

�First trimester loss
�Neural tube defects

� Potentially teratogenic 
temp. = 38.9C/102F

�15 min. at 39C (102.2F)
�10 min. at 41.1C (106F)

Hot Tubs
� First Trimester Loss

�Prospective cohort, N = 1063
�Significant for >100F, >1/week, w/in 4 

weeks of LMP 

� Neural Tube Defects
�Systematic Review and Meta-Analysis
�14/15 fever, 1/15 fever +/- hot tub, sauna, 

or electric blanket
�Adjusted OR 1.86 (95%CI 1.54-2.24)

Li et al, Am J Epidemiol 2003

Moretti, et al Epidemiology 2005:16:216-219

Caffeine

Item Avg Range

Coffee
(8oz)

184mg 96-288

Tea
(8oz)

64mg 33-144

Soft 
Drink

36mg 30-60

Dark
Choc.

20mg 5-35



Caffeine and Reproductive Hazards

� Poor studies especially related to low 
birthweight, congenital anomalies, delay in 
conception, miscarriage

� Confounded by caffeine/cigarette 
association

� Recent studies predominately negative
� RCT – no association between moderate 

caffeine intake and gestational age or 
birthweight

Leviton and Cowan, Food and Chemical Toxicology 40 (2002)

BMJ 2007 Feb 24;334(7590):409

Marijuana Use During Stages of Pregnancy in the United 
States Nora D. Volkow, MD; Beth Han, MD, PhD, MPH; Wilson M. Compton, 
MD, MPE; Carlos Blanco, MD, PhD

Ann Intern Med. 2017;166(10):763-764

Trends in Marijuana Use Among Pregnant and 
Nonpregnant Reproductive-Aged Women, 2002-2014
Qiana L. Brown, PhD, MPH, LCSW1; Aaron 
L. Sarvet, MPH1; Dvora Shmulewitz, PhD1 et al

JAMA. 2017;317(2):207-209



Exercise and Pregnancy
ACOG

“In the absence of either medical or 
obstetric complication, 30 minutes or more 
of moderate exercise a day on most, if not 
all, days of the week is recommended for 
pregnant women.”

Benefits of Exercise

� Prevention of gestational diabetes

� Potential effect on preeclampsia

� Potential effect on premature labor
� Decreased postpartum depression

Exercise and Pregnancy
ACOG recommendations

� Avoid supine activities and motionless 
standing

� Avoid sports with high potential for contact 
or falling

� No scuba diving

Exercise and Pregnancy

� Exertion at high altitudes appears safe 
(6000ft)

� No reports that hyperthermia associated 
with exercise teratogenic 

� Strenuous exercise
�Lighter babies

�Persists through 5yrs
�Improved intelligence and language skills scores



Hair dye/Mani-Pedi 

� No data to
support
teratogenic
effects

Conclusions - Diet

� Fish
�EAT IT!

� Supplements
�Not Usually Necessary

� Cheese
�No unpasteurized cheese or milk,

refrigerated pates, meat spreads, smoked 
seafood 

Conclusions

� Alcohol
�NO

� Smoking
�NO

� Marijuana
�NO

� Caffeine
�Moderation

Conclusions

� Hot Tubs
�NO first trimester
�Temp <100, moderation

� Exercise
�DO IT!

� Hair Dye
�YOU GO GIRL!



Environmental Exposures
Resources

� UCSF Program on Reproductive Health and
the Environment

www.prhe.ucsf.edu/prhe

Links to

American Academy of Pediatrics Committee 
on Environmental Health

U.S. EPA
Etc…
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My Obstetrician Got 
Me Fired:

How work notes can be 
harmful… 

and how to make them better
Rebecca Jackson, MD, 
Obstetrics, Gynecology and Reproductive Sciences
Zuckerberg San Francisco General Hospital
University of California, San Francisco
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I have no financial disclosures
However……

I am not a lawyer nor a Human 
Resources expert

2
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Partners (and resources)

• Joan Hastings JD

• Liz Morris JD

• www.pregnantatwork.org

• Sharon Terman JD

• Julia Parish JD

• Jenna Gerry JD

www.legalaidatwork.org
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Familiar request?

4
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Young vs UPSYoung vs UPS

Department of Obstetrics, 
Gynecology & Reproductive 

Sciences

Preview
• Why we should care 

• Is it safe for women to work in 
pregnancy?

• The minimum we need to know about 
leave and accommodations

• How to write a work modification or 
leave letter to protect our patients’ 
jobs and pay

6
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US Working Mothers
• 67% of first time mothers work, most work 

full-time, over 80% work well into the 3 rd

trimester, ¾ return to work within 6 months 
(EEOC)

• 40% of mothers are the primary 
breadwinners for families

• Juggling work, pregnancy, motherhood is 
stressful. Worse is losing a job just as you 
are about to start/enlarge your family

• The US lacks social supports and social 
protection to buffer against stresses

(Glynn, S.J.  Center for American Progress 2012)

Department of Obstetrics, 
Gynecology & Reproductive 

Sciences

It still happens. Employers….
• Fire women when they divulge pregnancy

• Decide what a pregnant woman should and 
shouldn’t do at work (“shouldn’t you be at home 
growing your baby?!) 

• Hold pregnant women to higher standards—
they are forced to “prove” themselves 
capable 

• Tell them they can’t have time off to go to 
prenatal appointments

• Force them out on leave rather than making 
simple accommodations

EEOC cases
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Work accommodations for pregnancy
• In a national survey of working 

pregnant women, more than half felt 
they needed a change in their job 
duties or schedule

• ~40% of them never requested an 
accommodation

• Of those who did, at least 13% were 
denied.

9

Declercq ER, J Perinat Educ 2014
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US lacks a paid national maternity leave 
policy

• The Family Medical Leave Act (FMLA) 
guarantees unpaid job protected leave for 
up to 12 weeks

• Restricted to:

– Women who have worked for an employer 
for at least 1250 hours/year

– Employer must have at least 50 employees

• Only 60% of US workers are covered by 
FMLA

Department of Obstetrics, 
Gynecology & Reproductive 

Sciences

Is it safe to work while pregnant?

11
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Safety of working during 
pregnancy

• Early studies focused on concerns around workplace 
exposures and teratogens for the fetus

• More recent evidence examines associations between 
certain working conditions and SAB, PTB, and other ob
outcomes .

– Evidence low quality: observational studies, mostly 
retrospective, many do not control for confounders, often 
assess for occupational exposure AFTER delivery (recall bias)

– Work types are inconsistently defined making  comparison 
between studies difficult, many studies include only first 
trimester employment 

• Bottom line: Use caution when interpreting—results 
could be due to bias/confounding especially for odd s 
ratios <1.5-2.0)

12
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Preterm delivery and work
• Being employed (vs not) doesn’t increase risk

• For physically demanding work, most prospective
studies show no increased risk of PTD but a few do

• Multiple meta-analyses: 

– Slight to modest increased risk with some work 
conditions (OR from 1.1-1.4): prolonged standing, 
heavy and repetitive lifting, physical exertion, 
work>40h, stand>4 hr, shift work (van Beukering, 2014, 
Palmer, 2013)

– Higher quality studies had lower OR’s

• OR <1.5 likely due to bias and confounding

13
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What does ACOG say?
• Not much

• Guidelines for Perinatal Care (7th edition):

14
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Other guidelines 
about work in 
pregnancy?

American Medical Association Council 
on Scientific Affairs. Effects of 
pregnancy on work performance. 
JAMA 1984;251:1995-7.

15
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• While many women work while pregnant without any in terference from 
pregnancy-related changes, problems of nausea and v omiting, pain, and fatigue 
can negatively impact a woman's work performance. D espite data limitations, 
working while pregnant generally does not appear to  negatively impact maternal 
or fetal health. However, the physical demands of t he woman's job should be 
considered on a case-by-case basis, especially in w omen at higher risk of 
preterm delivery or who have medical or obstetrical  disorders that are unstable 
or associated with impaired placental perfusion (eg , preeclampsia, fetal growth 
restriction). (See 'Impact' above.)

• To date, the available evidence does not justify im posing mandatory restrictions 
to working hours, shift work, lifting, standing, an d physical work during 
pregnancy. Challenges to writing such guidelines in clude the lack of data 
demonstrating a clear cut-off at which work is detr imental to the health of most 
women and fetuses as well as the reality that some women must continue 
working while pregnant for economic reasons, regard less of medical advice. 
Any guidelines must also balance the data suggestin g that some level of 
physical activity while pregnant is healthy. (See 'Work characteristics' above.)

What does UpToDate say?
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What about lifting?
• Regardless of its association with PTB, physically 

demanding work is associated with low back pain 
and musculoskeletal disorders that are exacerbated 
by pregnancy

• Proposed guidelines for lifting

– Use an NIOSH “lifting equation” to determine 
recommended weight limit (RWL)= the load healthy 
workers can lift up to 8 hrs per day without LBP

– For non-pregnancy, max RWL=51 lbs in ideal lift (2 
hands, close to body, no twisting, starting lift at 28-
52 inches off the floor)

– As the distance between the load and the worker 
increases (eg in pregnancy), the RWL decreases

McDonald, AJOG, 2013

Department of Obstetrics, 
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McDonald, AJOG, 2013

Reference

Department of Obstetrics, 
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Reference: Take-away on lifting-
The limits might be less than we think….

• Infrequent lifting

– Early pregnancy: 36 lbs

– After 20 wks: 26 lbs

• Less than 1 hour of lifting per day:

– Early pregnancy: 30 lbs

– After 20 wks: 22 lbs

• >1 hour of lifting per day:

– Early pregnancy: 18 lbs

– After 20 wks: 13 lbs

19

36 26

2230

18 13
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WORK NOTES

20
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How can writing a work note be 
harmful? 

Ms. Smith, a 28 year old G2 P1 at 22 weeks gestatio n, asks 
you to write a letter to her employer to limit her lifting. She 
is not having any issues related to the lifting but  is worried 
that it may cause problems in the future. She works  as a 
stocker in a large retail store and lifting is a ma jor part of 
her job. 

You write the note as requested and at her next vis it Ms. 
Smith asks that her medical leave papers be signed 
because her employer told her she must go out on le ave 
because she can no longer lift. 

The rest of her pregnancy is uneventful and she has  a 
cesarean delivery. She returns post-partum and informs you 
that she was terminated from her job because her 4 months 
of leave was consumed before she was ready to retur n to 
work.  

Department of Obstetrics, 
Gynecology & Reproductive 

Sciences

WHAT HAPPENED?
• Lifting is an “essential function” of Ms. 

Smith’s job

• If her employer doesn’t have a “light 
duty” option, she will have to go out on 
leave because your note just excluded 
her from doing the essence of her job 

• In most states, leave is limited to 3 
months. (4mos in California)

• After 4 months, Ms. Smith is now 38 wks
and not ready to return to work so she 
was fired. 

Department of Obstetrics, 
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Our notes really do matter….
• In Young vs UPS, it was the doctor’s note 

advising against lifting that started the 
process that led to her losing her job

• Mullet vs Wayne-Dalton: 

– A pregnant hardware assembler took 30 day 
medical leave for a pregnancy complication. 

– At the end of her leave, her doctor’s note 
said she could return to work but at no more 
than 8 hours per day

– She was fired because she couldn’t return to 
“full duty” which at this job meant 10 hours 
per day

23

Department of Obstetrics, 
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Before you write that note…What is 
the minimum you need to know about 

employment rights and laws?

CLC 230 & 231: Ca 
Labor Codes

PDA: Pregnancy 
Discrimination Act
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Workplace Concerns of Pregnant 
Workers

1.Discrimination for being pregnant

2.Job-protected time off (leave) to receive 
treatment, recover or bond (ie same job is kept 
for her until her return from leave)

3.Getting paid while taking time off work

4.Accommodations at work (modified duties, 
schedules, transfers, etc.) to keep her working 
as long as safely possible; lactation 
accommodations. 

IMPORTANT:

Wage replacement ≠Job protection 

Job Protection ≠Wage Replacement

Department of Obstetrics, 
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Sciences

Job Protected Leave (unpaid) 
California has it! 
1. CA Pregnancy Disability Leave (PDL): up to 4 mos of job 

protected, unpaid leave while disabled by pregnancy or 
childbirth (typically 4 wks before and 6-8 wks after birth), use 
intermittently and/or for prenatal care appointment s, health 
benefits continue, Eligible if >5 employees

2. CFRA: Ca Family Rights Act: 12 additional weeks to b ond 
or for mother’s continued disability. Fewer are eli gible (1 
yr working at >half-time, >50 employees)

Not in California?

• FMLA: Family Medical Leave Act: Same as CA PDL but 
only 3 months and fewer eligible (1 yr working at >half-time, 
>50 employees)

Job 
protected= 
guarantee 
of same or 
similar job 
with same 
salary, 
benefits 
and 
working 
conditions

How does patient get this? Medical certification le tter to employer 

Department of Obstetrics, 
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Paid Leave (Wage Replacement)
California has it! 

1. SDI (state disability insurance) thru EDD (Employmen t 
Development Dept) partial pay (55%, max $1129/wk) t o all 
who receive a paycheck: 
– Prenatal leave up to 4 weeks; Post-birth 6-8 wks (NSVD vs C/S) 

– Starting 2018: AB 908 increases the amount to 70% for low 
income and 60% for others

2. CA Paid Family Leave: 6 more wks of 55% wages after the 
above expires (will also go up to 70%/60% in 2018). For baby 
bonding or caring for ill family member, both paren ts, can be 
intermittent

3. In SF: Paid Parental Leave Ordinance: full salary for 6 
wks after birth starting in Jan 2017 for companies w ith 
>50 employees, eventually for >20 employees

Filling in the EDD 
from does not give 
job protection

Department of Obstetrics, 
Gynecology & Reproductive 
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Reference: Timing of wage replacement vs 
Job Protection--CA workers

28

Typically 4 wks before, 6 wks after del but 
up to 12 wks if medical indication

SDI= State 
Disability 
Insurance (red 
form, CA)

PPLO-Paid 
parental Leave 
Ordinance (SF)

PFL=Paid Family 
Leave (CA)

FMLA= Federal 
Medical Leave Act

PDL =CA 
Pregnancy 
Disability Leave

CFRA =Ca Family 
Rights Act

PPLO- SF; 
6 wks fully paid 
for bonding

55% 55%
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Accommodations for Pregnant Workers?
California has it! 
1. CA Pregnancy Disability Leave (PDL) law: Guarantees  

pregnant workers can receive accommodations for 
pregnancy-related conditions as long as they don’t place an 
“undue burden” on employer

2. Lactation: All employers must provide private space  (not a 
toilet stall) and sufficient break time for pumping  (a similar 
federal law exists thru ACA but for >50 employees)

Not in California?

• ADA: Expanded definition of disability in 2008 to i nclude less 
severe, shorter lasting impairments. A pregnancy-re lated 
impairment that substantially limits a major life a ctivity 
qualifies as a disability and therefore requires em ployers to 
grant reasonable accommodations

Accommodation = 
work modification 
for a disability that 
allows person to 
continue to work

Even if your state 
doesn’t have a 
specific 
pregnancy law, 
your patient may 
be eligible for  
accommodations 
under the ADA
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What is the difference between leave and 
accommodation?

• Accommodation= work modification that allows a 
woman to keep working and therefore keep earning 
salary. Obtain via request to the employer.

• Leave= job protection while out with a medical or 
mental health issue. Typically unpaid (or paid at 
reduced salary) and of limited duration such that 
when it expires, the employee may be terminated if 
not physically able to return to job. Obtain via 
request to the employer. 

– Paid leave programs (like SDI) do not protect a 
worker’s job (FMLA and similar laws do that). The 
SDI does not communicate with the employer.

30
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What if I don’t practice in California?

http://babygate.abetterbalance.org
31
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http://babygate.
abetterbalance.
org/new-jersey

An example 
of info 
found at 
babygate
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How to write a better work note

33
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Why Pregnancy Accommodations 
Are Important
1) Enable pregnant workers to continue working 

safely and supporting themselves/families

2) Continued employment and associated 
benefits (health insurance, etc.)

3) Termination and/or forced unpaid leave cause 
stress and other problems

4) Largest impact on low wage workers who 
tend to have less flexibility, benefits, and 
protections
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Writing a better work restriction 
note

1. Only suggest work restrictions when medically neces sary. 
Start small and scale up. 

2. Ask patient what she does at work. Will she still b e able to do 
her essential job?
– If not� leave may be the only option

3. Brainstorm with patient about a possible “reasonable ” 
accommodations (eg a stool if she is a checker). 

4. Be as specific and realistic as possible: (Don’t say avoid stress 
or frequent breaks. Say 10 minute breaks every 3 ho urs to have a 
snack and check blood glucose.)

5. Avoid Light Duty: Many jobs don’t have it available  and if you 
ask for it, leave may become the only option Department of Obstetrics, 

Gynecology & Reproductive 
Sciences

Medically necessary?
• A pregnancy-related impairment that 

substantially limits a major life activity is a 
disability. 

• Major life activity = ADLs but also include 
operation of major bodily functions: GI, GU, MS, 
skin, hem, reproductive

– Eg. Pregnancy-related joint laxity or lumbar 
lordosis � LBP� inability to bend/twist/lift

– Pregnancy-related carpal tunnel syndrome

• This determination is entirely our decision

– Rarely will it be challenged by courts, but 
employers might be skeptical

36

1. Pregnancy 
conditions 
(eg GDM, 
HTN), 
2. Symptoms 
related to 
pregnancy
3. At risk for 
developing a 
condition (eg
PTB). 
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www.pregnantatwork.org

UC Hastings 
Center for 
WorkLife Law: 
Note writing 
examples and fill-
in forms 
customized to 
state laws
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Reference: Essential elements of a work 
modification note in California

1. State patient is pregnant and requires accommodatio n (this 
triggers CA legal protections, not necessary to specify the exact 
condition)

2. Identify limitations (be specific, only request if medically necessary,
“due to a pregnancy-related condition, it is medically advisable that 
patient not stand continuously more than 2 hours per day”)

3. State that patient is able to continue working with  an 
accommodation(s)

4. Suggest accommodation(s) (optional)

5. Give duration of the accommodation

*In CA: To trigger legal protection, you must reveal patient is 
pregnant but do not need to reveal the specific condition 
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Reference: Examples of specific, clear 
limitations

• Must eat snacks every 2-3 hours

• May not lift more than 50 lbs more than 3 times 
per day

• May not be exposed to [toxin]

• Is unable to stand in one place for more than 1 
hour without 15 minutes of sitting

• Must be within 15 minutes of a restroom

• Must consume water every xx minutes 
throughout the day
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Reference: Examples of accommodations
• Allow sitting

• Allow breaks every xx hours to stretch/move

• Allow bathroom breaks every hour

• Allow time off for medical appointments, 
expected to be every 1-2 wks

• Provide assistive equipment to lift more 
than xx pounds

• Move workstation closer to restroom

• Allow telecommuting

• Provide private space for checking blood 
glucose or BP (preferably not the bathroom) Department of Obstetrics, 

Gynecology & Reproductive 
Sciences
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www.pregnantatwork.org

Department of Obstetrics, 
Gynecology & Reproductive 

Sciences

Why does the employer keep asking for 
more information?

Interactive Process

• After you request accommodation, employee 
(pt) and employer work to see if request can be 
granted. 

• Employer may need to offer different 
accommodation and may need to know if that is 
acceptable medically

• Employer may say that they can’t grant the 
accommodation and ask for patient to go out on 
leave� consider referral to legal services

• Employers MAY NOT decide to send a woman 
out on leave

Department of Obstetrics, 
Gynecology & Reproductive 

Sciences

Conclusions and Pearls
• Accommodations are the best way to guarantee both s alary and 

job protection. 

• An employer cannot choose to put a woman on leave ( instead of 
granting accommodations)

• When leave is medically necessary, beware that it i s finite. Job 
loss can occur if leave time is exceeded and patien t not ready to 
return to work.

• In most states and for most workers, leave is unpai d or partially 
paid. 

– In California, partial wage replacement is availabl e to nearly everyone 
who gets a paycheck, even undocumented workers

– But it DOES NOT protect the job. Must ask employer separately for 
that.

• Call a legal hotline for pregnancy discrimination, denial of 
accommodations, forced leave or termination. 
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Our notes really do matter….
• A success story….

• A patient turned in a note requesting assistance 
with heavy lifting at work. Notably, people in her 
position almost always work with partners, even 
when they have no lifting restriction. 

• Nonetheless, her director responded by 
removing her from the schedule, essentially 
forcing her onto unpaid leave, and then 
terminated her.

• Attorneys from Legal Aid At Work wrote a letter 
and within days they reinstated her and granted 
the accommodation.
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Resources
Resources for providers

• Note writing: Pregnant@work

• Laws and rights in each state: 

http://babygate.abetterbalance.org

Resources for Patients

• Equal Rights Advocates’ Advice 
and Counseling Hotline at 800-839-
4372 

• Legal Aid at Work, Work and Family 
Helpline at 800-880-8047

• WorkLife Law’s free legal 
hotline: hotline@worklifelaw.org or 
(415) 565-4640  

• A Better Balance’s legal hotline: 
(212) 430-5982 in New York, or (615) 
915-2417 in Tennessee.
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Reference: Laws that Protect Pregnant 
Workers

1. Discrimination for being pregnant � Federal Pregnancy 
Discrimination Act (PDA); CA: similar but more incl usive law

2. Job-protected time off (leave) �FMLA; CA: Pregnancy 
Disability Leave (PDL) + Ca Family Rights Act (CFRA ) = 
additional time for bonding after recovery

3. Getting paid while taking time off work � Federal=0; CA: 
Partial (55%) wage replacement thru: State Disabili ty 
Insurance (SDI) + CA Paid Family Leave (PFL)= addit ional 
paid time off for bonding; SF: Paid Parental Leave 
Ordinance (increases payment to full salary) 

4. Accommodations at work. Federal: Amended Americans 
with Disability Act (AADA); Ca: similar but more in clusive 
law

Each law has 
different 
eligibility criteria 
such as size of 
employer, length 
of employment, 
etc

Department of Obstetrics, 
Gynecology & Reproductive 

Sciences

Reference: Wage Replacement Details

1. SDI: 55% of salary up to $1129/wk for up to 52 wks, 
elig: all who get paycheck, even if undocumented;
requires med certification (red form from EDD), for  
normal pregnancy: 4 wks before, 6-8 wks after birth

2. PFL: 6 wks additional partial salary for bonding 
within 1 yr or caring for ill family members, same elig
and $ as SDI, both parents eligible, can be 
intermittent. Apply via EDD.

3. SF PPLO: full salary for 6 wks, >50 employees, 
eventually: 20+ employees. Submit PPLO form to 
employer. Form:  http://sfgov.org/olse/paid-parenta l-
leave-ordinance

48

SDI= State 
Disability 
Insurance (red 
form, CA)

PFL=Paid Family 
Leave (CA)

PPLO-Paid 
parental Leave 
Ordinance (SF)
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Reference: Job protection details 
1. CA Pregnancy Disability Leave: up to 4 mos of job 

protected, unpaid leave while disabled by pregnancy or 
childbirth (typically 4 wks before, 6-8 wks after bir th), 
Can use  intermittently and/or for prenatal care 
appointments, health benefits continue, Elig: 5+ 
employees, >1 yr work at >1/2 time. Request from 
employer.

2. CFRA—Ca Family Rights Act: 12 additional weeks to 
bond or for mother’s continued disability. Non-birt h 
parent also eligible. Elig:  1 yr working at >half- time, 
>50 employees. Request from employer.

3. FMLA: 12 weeks job protection and continued health 
benefits for pregnancy or birth; can use for prenat al 
appts.  Elig: 50+ employees, >1 yr work at >1/2 tim e. 
Request from employer.
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FMLA= Family 
Medical Leave Act 
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Pregnancy 
Disability Leave
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Rights Act
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WHY THIS TOPIC? LEARNING OBJECTIVES

• Obstetrical ultrasound
– History
– Guidelines for its use

• Ultrasound findings of unclear significance
– “Soft markers”
– Patient counseling
– Clinical management



2

THE ORIGIN OF ULTRASOUND
• 1842 Christian Doppler: the Doppler effect

“observed frequency of a wave depends on the relative 
speed of the source and the observer”

• 1915 Paul Langevin: ultrasonic submarine detection
• 1943 Sir Robert Alexander Watson-Watt: radar
• 1952 Dr. Douglass Howry: water delay scanning
• 1953 Inge Edler & Carl Herz: M-mode � heart

OBSTETRICAL ULTRASOUND HISTORY
• 1958 Diasonograph: Dr. Ian Donald & Thomas Brown
• 1960s Placenta previa, molar pregnancy
• 1970s Biometry, anomalies
• 1980s Acuson, TVUS, color Doppler
• 1990s Harmonics, Voluson 3D/4D
• 2000 Modern real time scanning on the market

OBSTETRICAL ULTRASOUND

• Guidelines for its use
– ACOG & NICHD endorse use of OB ultrasound

• GA estimation, singleton v multiple gestation, 
fetal cardiac activity, placental location, 
congenital structural anomalies, fetal growth

ACOG Practice Bulletin No. 175, Obstet Gynecol. 2016;128(6)
NICHD 2006 workshop, Obstet Gynecol. 2008 Jul;112(1):145-57

IS OB ULTRASOUND EVIDENCE-BASED?

• RADIUS trial
– 1st U.S. RCT of routine OB ultrasound screening
– >15,000 women
– Increased fetal anomaly detection (34.8 v 11%)
– NO IMPROVEMENT OF PERINATAL OUTCOMES

• Rate of adverse perinatal 5.0% v. 4.9%

Ewigman et al. RADIUS RCT NEJM 1993;329(12):821
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IS OB ULTRASOUND EVIDENCE-BASED?

• Eurofetus study
– Prospective study of 61 OB centers
– Anomaly detection rate 56% (2593/4615)

• Major anomaly detection rate 74% (46% for minor)
• CNS 88% v major cardiac 39%

– Higher rates of pregnancy termination 

Grandjean et al. Eurofetus Study. AJOG 1999;181(2):446

ULTRASOUND “SOFT MARKER” 

• What IS it? What does it look like?
• How do I counsel the patient?
• What is the indicated follow-up?

AUDIENCE RESPONSE QUESTION #1
When you read “Echogenic intracardiac focus” 
(EIF) in your patient’s 2nd trimester ultrasound 

report, are you worried about T21?
A. Yes
B. No
C. It depends on other factors…
D. I don’t know

Y e s N o

I t  d
e p e

n d s
 o n  

o t h
e r  f

a c t o
r s …

I  d o
n ’ t  

k n o
w

7%
13%

64%

15%

AUDIENCE RESPONSE QUESTION #2
When you read “pyelectasis” in your patient’s 
2nd trimester ultrasound report but maternal 

serum cell free fetal DNA was negative, you are:
A. Worried about T21 primarily
B. Not worried about T21 but worried 

about GU anomalies (reflux, 
obstruction)

C. Not worried about anything
D. I don’t know
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SOFT MARKERS OF ANEUPLOIDY
• Ultrasound findings of uncertain significance

– Increased nuchal translucency (NT)
– Absent or hypoplastic nasal bone
– Echogenic intracardiac focus (EIF)
– Choroid plexus cysts (CPCs)
– Echogenic bowel
– Pyelectasis (pelviectsis)
– Thick nuchal fold (NF)
– Ventriculomegaly
– Shortened long bones

Breathnach et al. Am J Med Genet 2007;145C(1):62 

SOFT MARKERS OF ANEUPLOIDY

• Isolated soft marker 11-17% of normal fetuses
– Mul�ple markers ↑likelihood of aneuploidy 
– Prevalence different by race/ethnicity

Breathnach et al. Am J Med Genet 2007;145C(1):62 

TRISOMY 21 ULTRASOUND FINDINGS
• Thick nuchal translucency (CRL 45-84mm, 112 – 142)

– >99th %ile for GA or ≥3.0 mm
– Sequential screening 95% detection, 5% false+ 

Souka et al. AJOG 2005;192(4):1005

NT ANEUPLOIDY 
(%)

FETAL DEATH 
(%)

MAJOR FETAL 
ANOMALY (%)

ALIVE & WELL
(%)

<95th centile 0.2 1.3 1.6 97
95 – 99th centiles 3.7 1.3 2.5 93
3.5 – 4.4 mm 21.1 2.7 10.0 70
4.5 – 5.4 mm 33.3 3.4 18.5 50
5.5 – 6.4 mm 50.5 10.1 24.2 30
>6.5 mm 64.5 19.0 46.2 15

NT DIFFERENTIAL DIAGNOSIS
• Aneuploidy
• Congenital heart defect

• Noonan’s syndrome
• ↑Risk TTTS if mo/di
• Normal variant
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TRISOMY 21 ULTRASOUND FINDINGS

• Thick nuchal fold 2nd tri
– ≥6 mm
– 20-33% of T21, 0.5-2% of euploid

Agathokleous et al. Ultrasound Obstet Gynecol 2013;41(3):247-61
Moreno-Cid et al. Ultrasound Obstet Gynecol 2014;43(3):247

TRISOMY 21 ULTRASOUND FINDINGS
• Absent nasal bone 

– 1st tri: 65% of T21, 0.8% of euploid
– 2nd tri: 30-40% of T21, 0.3-0.7% of euploid

• Hypoplastic nasal bone 
– Length ≤2.5 mm 

• BPD/NB, GA %ile threshold, MoM
– 50-60% of T21, 6-7% of euploid

Agathokleous et al. Ultrasound Obstet Gynecol 2013;41(3):247-61
Moreno-Cid et al. Ultrasound Obstet Gynecol 2014;43(3):247

TRISOMY 21 ULTRASOUND FINDINGS

• Echogenic bowel 
– Bright as or brighter than bone
– 13-21% of T21 v 1-2% euploid

Agathokleous et al. Ultrasound Obstet Gynecol 2013;41(3):247-61
Dagklis et al. Ultrasound Obstet Gynecol 2008;31(2):132

ECHOGENIC BOWEL
• Technique counts

– Compare to iliac wing
– Use 5 MHz or lower
– Turn down gain 
– Take off harmonics

• Etiology 
– Aneuploidy
– Ingested blood
– Cystic fibrosis
– IUGR
– Infection

• CMV, toxoplasmosis
• More rare parvovirus, 

varicella, HSV
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TRISOMY 21 ULTRASOUND FINDINGS

• Pyelectasis
– Renal pelvis ≥4 mm 2nd trimester
– 10-25% of T21 v 1-3% of euploid
– Isolated finding: 0.3-0.9% risk of aneuploidy

Agathokleous et al. Ultrasound Obstet Gynecol 2013;41(3):247-61
Dagklis et al. Ultrasound Obstet Gynecol 2008;31(2):132

PYELECTASIS ETIOLOGIES
• Common causes

– Vesicoureteral reflux 
– Ureteropelvic junction

• Obstruction or narrowing
– Ureterovesical junction

• Obstruction or narrowing

• Rare causes 
– Duplicated collection 
– Ectopic ureter
– Ureterocele
– Megaureter
– Urachal cyst
– Posterior urethral valve 

(males)

TRISOMY 21 ULTRASOUND FINDINGS

• Ventriculomegaly
– ≥10 mm
– 4-13% of T21 v 0.1-0.4% of euploid

Agathokleous et al. Ultrasound Obstet Gynecol 2013;41(3):247-61
Dagklis et al. Ultrasound Obstet Gynecol 2008;31(2):132

VENTRICULOMEGALY DDX
• Other than aneuploidy…
• Other CNS abnormalities?

– Fetal brain MRI
• CSF obstruction

– oNTD
– Aqueductal stenosis
– Intraventricular hemorrhage
– Mass
– Congenital infection � scarring � obstruction

• CMV, toxoplasmosis
• Idiopathic/normal variant
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TRISOMY 21 ULTRASOUND FINDINGS
• Shortened long bones

– BPD/FL >1.5 SD
– Short humerus positive LR 4.8
– Short femur positive LR 3.7

Agathokleous et al. Ultrasound Obstet Gynecol 2013;41(3):247-61
Lockwood et al. AJOG 1987; 157(4Pt1):803

SHORT LONG BONES
• If low risk aneuploidy… what else?

– Normal variant?
• Family heights, ethnicity

– IUGR?
• Other biometry %iles – especially AC

– Skeletal dysplasia?
• Femur <5th centile or <2 SD from the mean for GA
• Measure the humerus, radius, ulna, tibia, & fibula
• Femur:foot length ratio <0.9
• Fractures? Bowed? Mineralization?
• Small thorax? 
• Less than expected interval growth
• Referral to an experienced center

TRISOMY 21 ULTRASOUND FINDINGS

• EIF
– 21-28% of T21 v 3-5% of euploid

• 30% of euploid Asian fetuses

Agathokleous et al. Ultrasound Obstet Gynecol 2013;41(3):247-61

ISOLATED EIF

• If low risk aneuploidy screening… NORMAL
– Many providers not reporting isolated EIF

• Isolated EIF is NOT a congenital birth defect
• Does not warrant follow up ultrasound
• Does not warrant fetal ECHO
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TRISOMY 21 ULTRASOUND FINDINGS
• Clinodactyly • Sandal gap foot

Agathokleous et al. Ultrasound Obstet Gynecol 2013;41(3):247-61

TRISOMY 18: EDWARDS SYNDROME
• Soft markers

– CPCs
• 30-50% of T18
• 0.6-3% of euploid

– Thick NT, cystic hygroma
– Ventriculomegaly

• Other
– Clenched hands
– Rocker bottom feet
– Strawberry-shaped head
– Micrognathia

• Anomalies
– Cardiac
– Intracranial
– Omphalocele
– CDH
– Urogenital
– SUA, cord cysts
– Neural tube defects
– IUGR
– Facial cleft, low set ears

Dagklis et al. Ultrasound Obstet Gynecol 2008;31(2):132

TRISOMY 18: EDWARDS SYNDROME TRISOMY 13: PATAU SYNDROME
• Soft markers

– Nuchal thickening
– Ventriculomegaly

• Other
– Clenched hands
– Polydactyly

• Anomalies
– Intracranial
– Midline facial
– Cardiac
– Omphalocele
– CDH
– Neural tube defects
– Polycystic kidneys
– Other urogenital
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PATIENT COUNSELING
ULTRASOUND
FINDING

SENSITIVITY RATE T21 
DIAGNOSIS (%)

FALSE POSTIVE RATE (+) LIKELIHOOD RATIO 
IF ISOLATED

Absent nasal bone 49 – 70 2 – 4 6.6
Ventriculomegaly 4 – 13 0.1 – 0.4 3.9
Thick nuchal fold 20 – 33 0.5 – 1.9 3.8
Echogenic bowel 13 – 21 0.8 – 1.5 1.7
Pyelectasis 11 – 17 1.4 – 2.0 1.1
EIF 21 – 28 3.4 – 4.5 0.95
Short humerus 17 – 48 2.8 – 7.4 0.8
Short femur 19 – 38 4.7 – 8.8 0.6
NO SOFT MARKERS MATERNAL SERUM RISK X 0.13 = ADJUSTED T21 RISK

Agathokleous et al. Ultrasound Obstet Gynecol 2013;41(3):247-61

PATIENT COUNSELING

Smith-Bindman et al. JAMA 2001;285(8) 

ULTRASOUND 
FINDING

(+) LIKELIHOOD
RATIO IF ISOLATED

NUMBER NEEDED 
TO SCREEN:
AVERAGE RISK

NUMBER NEEDED 
TO SCREEN:
HIGH RISK

Thick nuchal fold 17 15,893 6,818
Short humerus 7.5 8,038 3,448
Echogenic bowel 6.1 19,425 8,333
EIF 2.8 6,536 2,804
Short femur 2.7 4,454 1,911
Pyelectasis 1.9 30,404 13,043
Choroid plexus cyst 1.0 87,413 37,500

CLINICAL MANAGEMENT SUMMARY
• Patient counseling in context of aneuploidy risk

– Detailed 2nd trimester fetal anatomy
– Isolated soft marker?
– IVF w/PGS?
– Step-wise sequential screen result?
– Cell free fetal DNA screen result (cffDNA)?

• Genetic counseling: testing options
– cffDNA screening option if not yet done
– Chorionic villous sampling (CVS) 10-14 wks
– Amniocentesis ≥15-17 wks GA

ACOG Practice Bulletin No. 163, Obstet Gynecol. 2016;127

CLINICAL MANAGEMENT SUMMARY
• Additional lab tests

– CF screening 
• Echogenic bowel

– CMV & toxoplasmosis
• Echogenic bowel, ventriculomegaly

• Fetal ECHO 
– Thick NT, NF

• 3rd trimester follow up ultrasound
– Thick NT, thick NF, pyelectasis, echogenic bowel, 

ventriculomegaly, short long bones

ACOG Practice Bulletin No. 163, Obstet Gynecol. 2016;127
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SMFM GUIDELINES

• If isolated soft marker & cffDNA negative:
– Do NOT recommend diagnostic testing
– Describe the soft marker as a normal variant

• If isolated soft marker & maternal serum 
screening negative: 
– Describe the soft marker as a normal variant

Norton et al. AJOG 2017;216(3):B2

AUDIENCE RESPONSE QUESTION #1
When you read “Echogenic intracardiac focus” 
(EIF) in your patient’s 2nd trimester ultrasound 

report, are you worried about T21?
A. Yes
B. No
C. It depends on other factors…
D. I don’t know
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AUDIENCE RESPONSE QUESTION #2
When you read “pyelectasis” in your patient’s 
2nd trimester ultrasound report but maternal 

serum cell free fetal DNA was negative, you are:
A. Worried about T21 primarily
B. Not worried about T21 but worried 

about GU anomalies (reflux, 
obstruction)

C. Not worried about anything
D. I don’t know
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THANK YOU Dr. Bill Parer
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Mechanisms of Preterm Birth

Traditional Model of Contractions as the Initial 
Step Preceding Is Challenged by the following 

observations:

Mechanisms of Preterm Birth  
• Current therapies to treat preterm labor are 

largely ineffective.

• Treatment of preterm birth has focused on 
inhibiting myometrial contractions.

• Growing body of clinical and animal studies 
now suggests that premature cervical 
shortening or ripening might be the primary 
mechanism.

Screening Modalities



Semin Perinatol 33:317-324

Clinical Significance of Short Cervix  
• Mid-trimester CL assessment by transvaginal ultrasound is the 

best clinical predictor of spontaneous  PTB

• “short” ranges from 20 to 30mm 

• Women with the shortest CL have the highest risk of prematurity 

• Short CL, irrespective of history, is associated with an elevated risk 
of sPTB across different gestational age cutoffs and multiple 
populations

• History of a prior spontaneous PTB and a short CL are at the 
highest risk 



• Providers should adopt a plan to screen and 
treat patients at risk for preterm birth

• The Practice Bulletin doesn’t say what plan  

Should a women with a singleton 
pregnancy without a history of 

preterm birth be screened for a risk 
of preterm birth? 

Should we be doing Universal 
Cervical Length Screening?

Practice Bulletin No. 130 ACOG

Proponents 
• Potential to reduce preterm birth 
• High quality evidence exists to support efficacy of 

treatment for positive test results (cervical length 20 
mm or less) 

• Cost Effective 
• Safe 
• Reliable (Reproducible, variability <10%)
• Recognizable early asymptomatic phase
• Valid (accuracy of prediction)
• Accepted by patients (> 90 % of pts)
• Widely available Practice Bulletin No. 130 ACOG



Wilson and Jungner’s classic screening 
criteria

• The condition sought should be an important health 
problem.
– PTB is associated with 1 million neonatal deaths 

worldwide.
• There should be an accepted treatment for patients with 

recognized disease.
– Vaginal prog. is a proven Tx for PTB prevention in 

singleton gestations with a short cervix.
• Facilities for Dx and Tx should be available.

– All pregnant women are offered US at 18-24 weeks of 
gestation and can be offered TV US cervical length.

Am J Obstet Gynecol. 2016 May;214(5):603

• There should be a recognizable latent or early 
symptomatic stage.
– A short TV US cervical length is an early predictor of 

PTB.

• There should be a suitable test or examination.
– TV US is a validated reliable test for cervical length 

measurement.

• The test should be acceptable to the population.
– TV US cervical length is acceptable by more than 

approximately 75% of women with singleton 
gestations and no previous spontaneous PTB.

Am J Obstet Gynecol. 2016 May;214(5):603

• The natural Hx of the condition, including 
development from latent to declared disease, 
should be understood adequately.
– TV US cervical length shortening precedes, by weeks 

or months, digitally detected cervical changes, 
symptomatic uterine contractions, and eventualPTB.

• There should be an agreed policy on whom to 
treat as patients
– TV US cervical length ≤20 mm at <24 weeks of 

gestation is the currently accepted indication for 
treatment in singleton gestations without previous 
PTB.

Am J Obstet Gynecol. 2016 May;214(5):603

• The cost of case-finding (including Dx and Tx of 
patients diagnosed) should be balanced 
economically in relation to possible expenditure 
on medical care as a whole.
– Several studies have confirmed the cost-effectiveness 

of universal TV US cervical length screening.

• Case-finding should be a continuing process and 
not a “once and for all” project.
– PTB prevention is a continuous process; PTB is not an 

infection for which a vaccine can be devised, and the 
disease eradicated.

Am J Obstet Gynecol. 2016 May;214(5):603



Opponents 
• Quality assurance of screening test 

• Lack of availability of screening and patient 
access to qualified imaging 

• Patient for patients to receive unnecessary 
interventions 

Practice Bulletin No. 130 ACOG

Opponents 
• Patients with a short cervix may be detected 

even without a policy for universal screening. 

• Treatment is efficacious but it is unclear 
universal screening would be.   
– Control groups depend on the trial (treatment 

versus screening)

Cervical Length Education and Review 

Cervical Length Education and Review

© 2013 Perinatal Quality Foundation. All rights reserved. 

What steps should be performed to accurately evaluate 
the cervical length?









How should the current pregnancy 
be managed in a women with a prior 

spontaneous preterm delivery?

Practice Bulletin No. 130 ACOG



Gabbe 2014

• MC, RCT examined role serial TV CL with cerclage
placement for those with a short cervix 

• Patients with singleton and history of 
spontaneous preterm birth at less than 34 weeks

• CL q 2 weeks starting at 16 weeks thru 23 weeks 

• If length between 25 and 29 mm screening 
increased to q week. 



• Primary Outcome was PTB at 35 weeks
– No significant difference RR, 0.78; 95 % CI, 0.58-1.04

• However, cerclage was associated with a 
reduction in:
– Deliveries before 24 weeks RR, 0.44; 95 % CI, 0.21-

0.92 
– Deliveries before 37 weeks RR, 0.75; 95 % CI, 0.60-

0.93 
– Perinatal death RR, 0.54; 95 % CI, 0.29-0.99 

• Secondary Analysis

– Cerclage for cervical length less than 15mm was  
associated significant decrease in preterm birth at 
less than 35 weeks (RR, 0.23; 95% CI, 0.08-0.66) 

What intervention have been shown 
to be beneficial for reducing the risk 
of preterm birth in women who do 
NOT have a history of preterm birth 
but who are found to have a short 

cervical length? 

Practice Bulletin No. 130 ACOG



Progesterone and Short Cervix 

• Multicenter RCT 
• Women underwent CL screening at 20-25 weeks 

(median 22 weeks)
• 1.7 % of 24,640 screened CL less than or equal to 15 

mm 
• Excluded fetal anomalies, uterine contractions, ROM, 

cerclage
• Women with CL 15 mm or less randomized to:  vaginal 

micronized progesterone 200 mg every night vs
placebo between 24 and 34 weeks

Progesterone and Short Cervix 
• 90 % of the women in the study had a 

singleton 
• 85 % had no prior preterm birth
• Less PTB < 34 weeks in progesterone group 

(19.2 vs 34.4%; RR, 0.56; 95% CI, 0.36-0.86) 
• 44 % decrease in spontaneous preterm birth 

at less than 34 weeks 

Progesterone and Short Cervix 

• Number need to avoid one spontaneous 
preterm birth < 34 week 

• Screen - 387 
• Treat - 7 



Vaginal   progesterone   reduces   the   rate   of   preterm   birth
in   women   with   a    sonographic   short   cerv ix
Hassan et al., UOG 2011

Phase  III,  prospective,  randomized,  placebo-controlled,     double-
masked, parallel-group,  multi-center,  international  trial.

Objective
To determine the efficacy and safety of vaginal progesterone gel in reducing
the rate of PTB < 33 weeks in asymptomatic women with a mid-trimester 
sonographic short cervix.

Journal Club slides prepared by Dr Asma Khalil
(UOG Editor for Trainees)

Progesterone for the prevention of preterm birth in women with short cervix
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N = 250
Cervix: ≤ 15 mm (median 11.5 mm)
GA: 20 – 25 weeks (median 22 weeks)
Progesterone capsule 200 mg PV daily
Duration: 20 – 34 weeks
No serious adverse events

Fonseca EB et al., NEJM 2007

N = 458
Cervix: 10 to 20 mm (median 18 mm)
GA: 20 – 23+6 weeks (median 22 weeks)
Progesterone bioadhesive gel 90 mg PV daily
Duration: 20 – 36+6 weeks
No serious adverse events

Hassan S et al., UOG 2011

Journal Club slides prepared by Dr Asma Khalil

Clinical utility – Number needed to treat (NNT) to p revent adverse outcome

Progesterone for prevention of PTB < 33 weeks*

Progesterone for prevention of RDS*

MgSO4 for prevention of eclampsia†

Antenatal steroids for prevention of RDS‡

22

14

100

NNT

13

Vaginal   progesterone   reduces   the   rate   of   preterm   birth
in   women   with  a   sonographic   short   cervix
Hassan et al., UOG 2011

*Hassan S et al., UOG 2011
†Altman D et al., Lancet  2002
‡Sinclair JC et al., AJOG1995Journal Club slides prepared by Dr Asma Khalil

(UOG Editor for Trainees)

What steps should be performed to accurately evaluate 
the cervical length?

� SMFM recomends that sonographers and/or prac
titioners receive specific training in the 
acquisition and interpretation of cervical imaging 
during pregnancy. GRADE 2B

� Several training programs are available online, 
including the Cervical Length Education and 
Review (CLEAR) program (sponsored by SMFM 
and its Perinatal Quality Foundation, available at 
https://clear.perinatalquality.org), and the Fetal 
Medicine Foundation’s Certificate of 
Competence in cervical assessment (available 
at https:// fetalmedicine.org). 

SMFM 2016



If the cervical length is assessed by ultrasound, when 
during pregnancy should it be evaluated?

� CL should be assessed between 16 - 24 weeks

� Before 16 weeks of gestation: the lower uterine 
segment is underdeveloped, making it 
challenging to distinguish this area from the 
endocervical canal. 

� Routine CL screening is also not advised beyond 
24 weeks of gestation, because studies of 
interventions have most often used 24 weeks of 
gestation as the upper gestational age limit for 
screening and initiation of therapies or 
interventions 

SMFM 2016

How should the approach to cervical length screening 
differ for women with and without a prior preterm birth?

� Current SMFM and ACOG guidelines 
recommend women with a prior spontaneous 
PTB undergo CL screening with transvaginal
ultrasound

� Serial assessment of CL (every 1-2 weeks as 
determined by the clinical situation) from 16 until 
24 weeks of gestation 

� SMFM recommends routine transvaginal CL 
screening for women with singleton pregnancy 
and history of prior spontaneous PTB. (GRADE 1A) 

SMFM 2016

How should the approach to cervical length screening 
differ for women with and without a prior preterm birth?

� Universal transvaginal ultrasound CL screening of 
singleton gestations without prior PTB for the 
prevention of PTB remains an object of debate 

� CL screening in singleton gestations without prior 
PTB cannot yet be universally mandated 

� It can be viewed as reasonable, and can be 
considered by individual practitioners. 

� Stretching the criteria and management beyond 
those tested in RCTs should be prevented 

� Practitioners who decide to implement universal 
CL screening should follow strict guidelines 
(GRADE 2B) SMFM 2016
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Obstetrical Outcomes after 
IVF

Heather Huddleston, MD

• I have no disclosures.

Learning Objectives

• Epidemiology of IVF 
• Review IVF obstetrical outcome data
• Review studies aiming to tease apart 

underlying factors 
• Discuss possible contributions from age, 

vanishing twins, treatment, diagnosis
• Focus on singletons

IVF: Modern Reproduction in the US

12 % of couples have sought medical 
assistance to achieve conception:
� Medical advice: 29%
� Infertility testing: 27%
� Ovulation drugs: 20%
� Artificial insemination: 7.4%
� IVF: 3.1 %
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Demographic Trends 

40-44

35-39

Prevalence of IVF 
• 2012: Treatment with ART resulted in 51,267 live 

births and 65,160 live born infants

• 1.6% of all U.S. births.

• The number of births from IVF doubled between 
2000 and 2013. 

• Since the inception of IVF 35 years ago, 5 million 
babies born with half of them within the past 
six years.

IVF Births Have Dramatically Increased
IVF Usage World Wide 

Unites States: 
• Relatively low 

utilization per 
unit of population

• Relatively high 
multiple rate

• Countries with 
lower multiple 
rates generally 
have government 
coverage
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Contributing Factors
• Demographic changes in childbearing
• Obesity
• Environmental?

The use of IVF technology is likely to grow

• Social trends toward later child bearing
• Increasing acceptance of alternative family

structures
• Egg freezing
• Preimplantation genetic screening

The increased utilization of IVF raises concern about 
range of perinatal outcomes, including preterm birth, 

low birth weight, SGA neonatal death.

What are the implications for perinatal outcomes? The Multiple  Problem 

Kulkarni et al NEJM 2013

• Multiples are major factor
contributing to perinatal
morbidity from IVF

• Overall, there continues to be
improvements in multiple rates
from IVF

• Medically assisted conception is
a larger contributor to twin
births compared to IVF
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Short Story 

Obstetrical and perinatal outcomes for singletons are 
worse across the board when compared to fertile controls

IVF

SUMMARY OF EXISTING DATA 

17 Studies with Matched Controls

Singletons 
• RR 3.27 for very preterm birth
• RR 2.04 preterm birth
• RR 3.0 for low birth weight
• RR 1.54 SGA
• RR 1.68 for perinatal mortality

TWINS:
• No significant differences
• Protective for perinatal mortality 0.58 (.44, .77)

Helmerhorst BMJ 2004

The Longer and More Complicated 
Story 

Obstetrical and perinatal outcomes are 
worse across the board

IVF • Danish National Birth Cohort:  55,906
singleton live births from women who
reported waiting time to pregnancy (TTP)

• Findings:  TTP >1 year  was associated
with increased risk of all outcomes
studies irrespective of treatment

• OR for preterm birth 1.5 (1.2,1.8) for
pimiparas and1.9 (1.5, 2.4) for multiparas

Teasing Apart the Mechanism of Poor Perinatal 
Outcomes

Basso et al BMJ 2005 
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• ART pregnancies were compared with spontaneously conceived
pregnancies with TTP of 2 years or more

• No significant differences
� Caesarean sections (OR 1.21, 95% CI 0.89-1.64), 
� preterm births (OR 1.28, 95% CI 0.81-2.03), 
� small for gestational age (SGA) birthweight (OR 0.95, 95% CI 0.65-1.39), 
� need of neonatal intensive care (OR 1.28, 95% CI 0.88-1.88

• Compared with pregnancies of women with TTP 0-6 months, ART
pregnancies had significantly increased risks of preterm or very 
preterm birth, low birthweight and need of neonatal intensive care.

Raatikainen et al Human Reproduction, 2012

• Until recently,  only data addressing this question
came from european studies

• The use of IVF technology differs between U.S.
and Europe:

� Thinner patients
� Overall greater utilization
� Fewer embryos transferred

Limitations

Massachusetts Outcomes Study of 
Assisted Reproductive 
Technologies(MOSART) 

• Goal:  To compare on
population basis the
birth outcomes of
women treated with ART
to women with
indicators of subfertility
but without ART and
fertile women

Massachusetts Outcomes Study 
of Assisted Reproductive 
Technologies (MOSART) 

Linkage of: 

• ART data from the Society for Assisted Reproductive Technology Clinic
Outcome Reporting System (SART CORS) for all cycles in MA (where
utilization is high due to insurance coverage)

• Massachusetts vital records and administrative data in the Pregnancy to
Early Life Longitudinal (PELL) data system.

Created a subfertility measure 
• combination of information from birth certificate checkboxes,
• diagnosis codes of infertility during hospitalizations
• prior use of ART which allowed for identification of women with indicators of

subfertility 
• did not receive ART treatment for the index delivery 
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Massachusetts Outcomes Study 
of Assisted Reproductive 
Technologies(MOSART) 

All 
Massachusetts 

births 2004-2008

ART: 11,271 live 
births 

Fertile: 316,748 
live births

Subfertile: 6,905 
live births  

Outcomes:  pre-term birth, low birthweight, SGA and perinatal death modeled for 
singletons and twins 
Covariates:  age, race, marital status, maternal education, payer, smoking, prental care, 
parity, chronic hypertension, infant gender. 

Pre - Term Birth

SINGLETON AOR (95% CI) P value AOR (95% CI) P value

Fertile 1.00 (Reference) – 0.80 (0.72–0.89) <.01

Subfertile, no ART 1.24 (1.12–1.38) <.01 1.00 (Reference) –

ART 1.53 (1.40–1.67) <.01 1.23 (1.08–1.41) <.01

TWINS AOR (95% CI) P value AOR (95% CI) P value

Fertile 1.00 (Reference) – 0.74 (0.31–1.76) .50

Subfertile, no ART 1.35 (0.57–3.20) .50 1.00 (Reference) –

ART 0.89 (0.68–1.18) .43 0.66 (0.23–1.90) .45

Declercq et al Fertility and Sterility, Volume 103, Issue 4, 2015, 888–895

Figure 1. Gestational age distribution, by fertility groups, singletons, and twins. Solid black: fertile twin; dashed blue: subfertile twin; 
dashed red: assisted reproductive technology (ART) twin; solid purple: fertile singleton; solid teal: subfertile single...)

Declercq et al Fertility and Sterility, Volume 103, Issue 4, 2015, 888–895

Low Birth Weight

SINGLETON AOR (95% CI) P value AOR (95% CI) P value

Fertile 1.00 (Reference) – 0.83 (0.74–0.94) <.01

Subfertile, no ART 1.20 (1.06–1.36) <.01 1.00 (Reference) –

ART 1.51 (1.37–1.67) <.01 1.26 (1.08–1.47) <.01

TWINS AOR (95% CI) P value AOR (95% CI) P value

Fertile 1.00 (Reference) – 0.99 (0.83–1.18) .92

Subfertile, no ART 1.01 (0.85–1.20) .92 1.00 (Reference) –

ART1 0.98 (0.89–1.09) .77 0.98 (0.82–1.17) .79

Declercq et al Fertility and Sterility, Volume 103, Issue 4, 2015,
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SGA
SINGLETON AOR CI P value AOR Ref as 

Subfertile
P value

Fertile 1.00 (Reference) – 1.05 (0.94–1.17) .39

Subfertile,
no ART

0.95 (0.85–1.06) .39 1.00 (Reference) –

ART 1.05 (0.96–1.16) .31 1.10 (0.96–1.27) .18

AOR CI P value AOR Ref as 
Subfertile

P value

Fertile 1.00 (Reference) – 1.25 (1.02–1.52) .03

Subfertile,
no ART

0.80 (0.66–0.98) .03 1.00 (Reference) –

ART 0.85 (0.75–0.96) <.01 1.06 (0.86–1.30) .60

Declercq et al Fertility and Sterility, Volume 103, Issue 4, 2015,

Perinatal Death 

SINGLETON AOR 95% CI P value AOR 95% CI P value

Fertile 1.00 (Reference) – 1.05 (0.94–1.17) .39

Subfertile, no ART 0.95 (0.85–1.06) .39 1.00 REF

ART 1.05 (0.96–1.16) .31 1.10 (0.96–1.27) .18

TWINS AOR 95% CI P value AOR 95% CI P value

Fertile 1.00 (Reference) – 1.25 (1.02–1.52) .03

Subfertile, no ART 0.80 (0.66–0.98) .03 1.00 (Reference) –

ART 0.85 (0.75–0.96) <.01 1.06 (0.86–1.30) .60

Declercq et al Fertility and Sterility, 2015

Summary of MOSART Data
• For most outcomes, the general trend appears to be an increased risk 

of adverse outcomes with IVF, but also with subfertility.

• Differences more pronounced with singletons.

• The increased risk with IVF may have contributions from population
factors and the technology (additive).

• Or, the step-wise increased risk with IVF may reflect a more severe 
sub-fertile population.

• Caveats: 
� Subfertility under-estimated?
� Generalize?: Mass has highest utilization of any state. 

Effect of Fertility Diagnosis on 
Pregnancy Outcomes After IVF

Luke et al J Assist Reprod Genet

PIH linked to diminished 
ovarian reserve only 

GDM associated 
with Ovulation 

Disorders
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Effects of Specific Treatments

Specific IVF treatment effects have found to contribute to 
excess perinatal morbidity:

• Plurality at birth
• Plurality at conception (Vanishing Twin)
• Number of embryos transferred
• Egg Donor (higher risk of hypertension and cesarean)
• Thawed versus Fresh

Luke et al American Journal of Obstetrics and Gynecology  2017

Effects of Specific Treatments:  Fresh versus 
Frozen

• Embryos transferred in a frozen cycle are transferred into a
more physiologic environment

• Reports indicate that frozen transfers result in comparable
or lower risks for low birthweight, SGA and preterm birth

• Compared to spontaneous conceptions, frozen cycles result
in LGA, pregnancy induced hypertension and accreta

Luke et al American Journal of Obstetrics and Gynecology  2017

What About Other Outcomes: 
Birth Defects 

• Congenital anomalies are
between 3-5% of all infants
soon after birth

• IVF is associated with a 30-
40% increased risk of major

• Principal anomalies include a
range of GI, Cardiovascular
and musculoskeletal defects
and specifically septal heart
defects, cleft lip, esophageal
atresia and anorectal atresia

• Couples who take longer than
12 months to conceive also
exhibit an increased risk of
anomalies (hazard ratio [HR]
1.20, 95% CI 1.07–1.35).

• Compared to (HR 1.39, 95% CI
1.23–1.57) for treated
subfertile.

Luke et al American Journal of Obstetrics and Gynecology  2017

Conclusions
• Patients proceeding with IVF should be counseled about

perinatal outcomes associated with their diagnosis and
treatment.

• Patients who conceive without IVF but with a history of
subfertility should be similarly counseled.

• There are multiple factors contributing to more adverse
outcomes in IVF, including, but not limited to the
underlying fertility condition

• Whether patients who proceed with IVF without
infertility face increased risks is not known.

• Reducing twins and triplets is still the most critical factor
in reducing the morbidity from IVF
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Preeclampsia Delivered
Now What?

Virginia D. Winn, MD, PhD
Associate Professor

Stanford University Department of Obstetrics and Gynecology
Director of Perinatal Biology

AIM Conference June 15th, 2017

Disclosures
• Winn Lab Funded by:

– NIH 
– Stanford Children’s Health Research Institute
– Stanford Cardiovascular Institute
– Stanford Department of Obstetrics and Gynecology

• Spouse employee of Merck

Objectives
• Update on current diagnosis and management of 

preeclampsia with emphasis following delivery
• Understand risk of later cardiovascular disease (CVD) with 

history of preeclampsia
• Identify cardiovascular risk factors and know recommended 

interventions
• Be able to provide long-term health plan for patients with 

history of preeclampsia

Hypertension in Pregnancy
ACOG Task Force Report 2013

• Update in Definitions 
– Gestational hypertension 

• Elevated BP (140/90) on 2 occasions 4 hr. apart after 20 weeks
– Chronic hypertension

• Elevated BP (140/90) predates pregnancy (before 20 weeks)
– Preeclampsia/Eclampsia

• Elevated BP (140/90) with proteinuria  (300mg /24 hr or PCR 0.3) OR severe feature
– Preeclampsia with severe features (HELLP syndrome)

• BP 160/110 2 occasions 4 hr apart
• 5 gm proteinuria in 24 hour urine
• <100k plt, AST/ALT 2x normal, Cr >1.1, 
• pulmonary edema, cerebral or visual disturbances
• IUGR

– Eclampsia
• Seizure in pregnancy, not epilepsy

– Chronic hypertension with superimposed preeclampsia
• Preeclampsia in woman with CHR HTN

• DISCONTINUE USE OF PIH- Pregnancy Induced Hypertension 
• Discourage use of “mild” preeclampsia
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Management
• Gestational HTN or Preeclampsia without Severe features

– Daily symptoms and fetal movement
– BP twice weekly
– Labs weekly
– NST/AFI (1-2x week) and growth scan (q2-3 weeks)
– Delivery at 37 weeks

• Preeclampsia with Severe features
– BMZ(<34 weeks)
– Delivery  by 34 weeks, sooner for certain maternal or fetal status

• Expectant following BMZ if BP well controlled and none of the below (occur at hospital with adequate 
maternal and fetal resources)

• Don’t delay following BMZ (uncontrolled BP, eclampsia, pulmonary edema, abruption DIC, non-reassuring 
fetal status, IUFD)

• Can delay 48 hr if stable but then deliver (PPROM, labor, low plt, elevated AST/ALT, IUGR, oligo, abnl Dopplers, 
increasing renal dysfunction) for HELLP 24-48 hr delay

– Treat BP 160/110 *
– MgSO4 (maintain through delivery even if C/S)

Case
• 35 yo AA G1P0 at 36 weeks by LMP and first 

trimester U/S. 
BMI 30 and Fx of HTN 

• BP 145/92, UPC 0.32, 
• Labs normal, 
• SVE Closed/long/firm
• Ultrasound, EFW 65%, normal fluid

ARQ #1  What is your Diagnosis?
A. Gestational HTN
B. Preeclampsia without severe features
C. Preeclampsia with severe features
D. Chronic Hypertension
E. Superimposed Preeclampsia
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ARQ#2   What is your management?

A. Plan Induction at 37 weeks
B. Plan Induction at 38 weeks
C. Plan Induction at 39 weeks
D. Expectant Management ‘til spontaneous 

labor but induce by 40 weeks
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In labor her BP rise to 164/110

ARQ#3 Now what is the Diagnosis?

A. Severe Gestational HTN
B. Preeclampsia with Severe Features
C. Preeclampsia without Severe Features
D. Chronic Hypertension
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ARQ#4: What is your management?
A. Start IV MgSO4 
B. Treat with IV labetalol 
C. Prep for LTCS
D. A and B
E. A, B and C
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Management Postpartum: 
What has changed?

• Monitor BPs for at least 72 hrs and again at 7-10 
days PP
– Extend inpatient or arrange for outpatient monitoring

• Avoid NSAIDs particularly in 
– Severe preeclampsia
– Chronic hypertension
– BP remains elevated after first 24hr

• Educate all patients regarding warning symptoms for 
preeclampsia that can develop after delivery

Management at 6 week Postpartum Visit 
• Measure BP and adjust Dx if still elevated

– Chronic hypertension +/- preeclampsia
• Educate about risk of subsequent preeclampsia

– Educate women to start baby ASA at 12 weeks in subsequent 
pregnancy

• Lose weight if elevated BMI
• Screen BP and assess CVD risks starting at 6-12 months 

and then annually particularly for preterm or recurrent 
preeclampsia
– BP, lipids, fasting glucose, BMI
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Background: ASCVD in Women
• Leading cause of death among women in US 

– 1 in 4 deaths attributable to CAD
– 1 in 2 deaths for all forms of CVD

• Heart disease: 
−Second-leading cause of death for women 45 to 64 years
−Third-leading cause of death for women age 25 to 44 

years 
• CVD kills almost twice as many women as all forms 

of cancer combined

HDP increase risk diabetes and HTN

Diabetes Hypertension

HR(95% CI) HR(95% CI)
No HDP 1 (ref) 1 (ref)
Gestational HTN 3.12 (2.63-3.70) 5.31 (4.9-5.75)
Mild preeclampsia 3.53 (3.23-3.85) 3.61 (3.43-3.80)
Severe preeclampsia 3.68 (3.04-4.46) 6.07 (5.45-6.77)

Lykke et al., Hypertension 2009

• Danish registry based cohort
• Median 16.4 years follow up
• 782,287 women ages 15-50 with first  singleton pregnancy without 

previous CVD

Preeclampsia: future risk CVD
CVD
Outcome

RR 95% CI Studies
included

Mean follow-up 

Hypertension 3.70 2.70-5.05 14 14 years
CHD (fatal/nonfatal) 2.16 1.86-2.52 8 11.7 years

Stroke (fatal/nonfatal) 1.81 1.45-2.27 4 10.4 years

VTE 1.19 1.37-2.33 3 10.4 years

Bellamy, L. et al. BMJ 2007

-Recurrent preeclampsia: 7-fold increased risk for HTN
-Preeclampsia before 37 wks
-8-fold increased risk for CHD (2 studies)
-5-fold increased risk for stroke

Systematic Review and Meta-analysis

Brown et al. 2013; Wu et al, 2017

2011 CVD prevention

• Pregnancy provides a unique opportunity to estimate a woman’s lifetime 
risk

• Referral to primary care provider or cardiologist so risk factors can be 
carefully monitored and controlled.

• History of preeclampsia, GDM, Gestational HTN is considered major risk 
factor Mosca et al., Circulation 2011
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2014 stroke prevention

• Consider evaluating all women starting 6 months to 1 year post partum, as well as those 
who are past childbearing age, for a history of preeclampsia/eclampsia and document 
their history of preeclampsia/eclampsia as a risk factor

• Clinicians are not aware of the association between adverse pregnancy outcomes and 
CVD and stroke.

ASCVD Risk Calculator from ACA
http://tools.acc.org/ascvd-risk-estimator/

• Several smart phone apps availableVariable Value 1
Age 35 (40)
Sex F
Race AA
Total Cholesterol 200
HDL Cholesterol 45
SBP 120
Treatment for HTN N
DM N
Smoker N

10-year 
ASCVD 
Risk

Lifetime 
ASCVD 
Risk

LifetimeW
ith PreE
Hx

Actual 
Risk

NA (0.8%) 27% 
(27%)

54%

Risk with 
Optimal 
Factors

NA (0.4%) 8%
(8%)

16%

* Assumes LDL-C 70-189 mg/dL

Risk Reduction Options
• Quit smoking
• Work toward BMI<25
• DASH diet/ AHA diet
• Regular Exercise
• Breastfeeding (Schwarz et al 2009, Rajaei et al. 2016)

• Baby ASA
• Statins

Definition of Heart Failure 
AMERICAN COLLEGE OF CARDIOLOGY/AMERICAN HEART ASSOCIATION

• Stage A: At least one condition strongly associated with heart failure (HF)
– No identified structural or functional 
– no signs or symptoms of HF

• Stage B:
– no known signs or symptoms
– LV concentric remodeling, LV hypertrophy, mildly impaired systolic function 

(EF<55%) or valvular disease
• Stage C:

– Current or prior symptoms of HF 
– underlying structural heart disease.

• Stage D:
– Advanced structural heart disease, 
– marked symptoms of HF at rest despite maximal medical therapy. 
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Hx of Preeclampsia 
and 
Prehypertension 
Have Highest OR 
for HF Class B 

Ghossein-Doha, C. et al 2017

Heart Failure Risk Reduction
• Exercise 20 to 45 minutes several times a week 
• Ace inhibitors/ ARB
• Beta blocker
• BNP to monitor HF

Ghossein-Doha, C. et al 2017
Breetveld et al, 2017

Is it the chicken or the egg?
• Is increased future CVD risk due to underlying 

biologic traits of the mother or exposures 
during pregnancy?

• Perhaps both

Risk factors that overlap for preeclampsia and 
CVD

• Chronic hypertension
• Diabetes
• Obesity
• Insulin resistance
• Dyslipidemia
• Systemic inflammation

Bushnell, C et al., Stroke Research and Treatment 2011
Powe et al., Circulation 2011
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Model for pregnancy as a stress test for long-term 
CVD Powe et al., Circulation 2011

Rationale Approach for PP Counseling and 
Health Planning

• BP check at 6 weeks, Educate about risk factor counseling 
and lifestyle recommendations
– Recommendations for future pregnancies

• Follow-up at 6 or 12 months (PCP, Heart Clinic)
– BP, weight, Cholesterol, HDL, LDL, 
– In future may consider CRP, HbA1c, maternal echo, Coronary 

Artery Calcification
• Annual screening and ASCVD risk assessment for women 

with preterm or recurrent preeclampsia
– medications as warranted

Future Research and Personalized Medicine

• Incorporation of Hx of preeclampsia and specific details into risk 
calculators

• Determine which women with Preeclampsia at greatest risk
• Determine if risk reduction approaches are less, same or more 

effective in women his Hx Preeclampsia
• Understand underlying biology linking Preeclampsia and CVD to 

determine most important interventions

Resources
Preeclampsia Foundation

https://www.preeclampsia.org

American Heart Association
https://www.goredforwomen.org

ACOG http://www.acog.org/Womens-Health/Preeclampsia-
and-Hypertension-in-Pregnancy
SecondsCount.org
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Associated risks for disease later in life 
following preeclampsia

• Hypertension
– 4 fold in 10 years

• Stroke
– 2-fold

• Ischemic heart disease
– 2-fold

• Renal Disease
– 4 fold

• Heart Failure B (Breetvold et al 2016;  Ghossein-Doha et al 2017) 
– 4-fold increase (27% at 1 and 4 years PP)
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CVD Risk Categories
• High Risk:

– Established 
CVD/PVD/AAA

– DM
– Chronic Renal Insuff.
– Framingham risk >20%

• Low “optimal” Risk:
– No CVD risk factor AND
– Healthy Lifestyle

• At Risk:
– ≥1 Major CVD risk factor 
– Evidence of Subclinical Dz

(CAC)
– Family hx early CVD
– Metabolic Syndrome
– Poor exercise capacity
– Hx preeclampsia, GDM, 

HDP

Mosca et al., Circulation 2011

Pregnancy complications are associated 
with premature CVD

• Gestational hypertension, pre-eclampsia, placental abruption, placental infarction
– Doubles risk of developing premature CVD 
– Gradient effect
– Causal or simply a reflection of pre-pregnancy risks that continue after delivery

Ray et al. Lancet 2005;3666:1797-1803 (CHAMPS)

Retrospective cohort study
• 1.03 million women
• No CVD prior to pregnancy
• Mean age 28 
• Mean follow up 8.7 years

Mean age for first CV event was 38
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Background
Arthropod-borne flavivirus 
Transmitted by mosquitoes
– Aedes aegypti and Aedes albopictus

Bite during daytime 

Breed in standing water (manmade containers)
Areas < 6500 feet (2000 meters)

Also transmit dengue and chikungunya viruses

Identified in Uganda1947;1st human case 1952 
– Predominantly in Africa and Asia until now

Current large outbreak with new symptoms 
– Brazil since 2015
– Central, South, and North America (Mexico, FL, TX) http://www.cdc.gov/zika/geo/active-countries.html (accessed 5/30/2017)

Zika Risk Areas

United States
Local vector-borne transmission of Zika virus  
documented in continental US 
– Miami, Florida: 8/2016
– Brownsville, Texas: 11/2016

Infections only reported in returning travelers in all 
other states

Local mosquito-borne transmission
– Commonwealth of Puerto Rico
– US Virgin Islands
– American Samoa

https://www.cdc.gov/zika/intheus/maps-zika-us.html

ESTIMATED Aedes aegypti and 
Aedes albopictus in US

http://www.cdc.gov/zika/vector/range.html (accessed 3/7/2017)
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Pregnant women with ANY LAB EVIDENCE of 
Zika virus infection
– US States and DC: 1,883

Source: US Zika Pregnancy Registry (May 23, 2017)

– US Territories: 3,916
Source: US Zika Pregnancy Registry and data from Puerto 
Rico reported to the Zika Active Pregnancy Surveillance 
System (May 23, 2017)

United States 
and Pregnant Cases
Jan 2016-May 2017

http://www.cdc.gov/zika/geo/pregwomen-uscases.html (accessed 6/15/2017)

US states and District of Columbia 2016-17
– 1,579 completed pregnancies with or without birth 

defects 
– 72 liveborn infants with birth defects
– 8 pregnancy losses with birth defects
– Overall 5% birth defect in identified cohort
– CDC is not reporting most recent numbers for adverse 

pregnancy outcomes in US territories at this time
– US Zika Pregnancy Registry 

United States and 
Zika Virus Pregnancy Outcomes

http://www.cdc.gov/zika/geo/pregnancy-outcomes.html (accessed 6/15/2017)

Zika Virus 
Clinical Features

Transmission

Bite of an infected mosquito
Maternal-fetal transmission

Sex (including vaginal, anal, and oral sex)
Blood transfusion
Organ or tissue transplantation
Laboratory exposure
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Clinical Manifestations

Clinical illness generally mild and self-limited
Acute onset  

Incubation period is approximately 3-12 days
Symptoms last for several days to 1 week
Viremia generally lasts few days to 1 week  
20-25% infected individuals are symptomatic 

Associated with Guillain-Barré syndrome
No vaccine or antiviral prophylactic therapy to 
prevent Zika virus infection

Clinical Manifestations 

Maculopapular pruritic rash
Arthralgia 
– Small joints of hands and feet

Conjunctivitis (nonpurulent)
Low-grade fever: 37.8 to 38.5°C
Myalgia, headache, retro-orbital pain, asthenia 
Less common
– Abdominal pain, nausea, diarrhea, mucus membrane

ulcerations
– Thrombocytopenia (case reports) Brasil et al NEJM 2016
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Clinical Manifestations 
in Pregnant Women 

Clinical manifestations in pregnant women are 
same as those in nonpregnant adults
No evidence that pregnant women are more 
susceptible vs men or nonpregnant women

No evidence that pregnant women experience more 
severe disease vs nonpregnant women

Zika Virus
Congenital Infection

Congenital Infection Manifestations

Microcephaly 

Other brain abnormalities
– Intracranial calcifications
– Global hypogyria, neuronal migration disorders
– Absence corpus callosum, cerebellar vermis
– Hydranencephaly , hydrocephaly

Destruction of cerebral hemispheres 

Hydrops, IUGR, fetal loss/demise 

Ocular abnormalities, deafness  
Seizures, hypertonia, arthrogryposis

Microcephaly

Peterson NEJM 2016
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Affected Fetus and US Findings
Ultrasound findings may not be detectable until late 
2nd or early 3rd trimester of pregnancy
– Microcephaly
– Intracranial calcifications
– Ventriculomegaly
– Hydranencephaly
– Hydrops
– IUGR

Perinatal Transmission
Infection in all trimesters associated with fetal 
abnormalities
– Risk for congenital infection throughout pregnancy
– Greatest risk of serious fetal sequelae may be with 1st

trimester infection
– Serious fetal/newborn sequelae also occur with 3rd

trimester infection
– Adverse outcomes

55% when maternal infection in 1st trimester

52% when maternal infection in 2nd trimester 

29% when maternal infection in 3rd trimester 
Brasil 2016

Perinatal Transmission
Rate of vertical transmission and infected fetuses 
manifest complications unknown 
– Estimated risk of vertical transmission with affected infant:

~1-15%
– Estimates of overall risk of any birth defect or abnormality:

~5-40%
– Estimates of risk of microcephaly: 1-4%
– Affected infant if 1st trimester infection: 8-15%

Based on Brazil, Colombia and other countries 

Wide range  due to differences in study design, populations 
studied, and the range of clinical abnormalities included, as well 
as selection bias

Brasil 2016, Cauchemez 2016, Honein 2017, CDC 2017

Pregnancy Outcomes 
United States (1/15/2016-12/27/2016)

972 completed pregnancies 
– Live births (92%) and pregnancy losses (8%)
– Zika exposure in women from 16 other countries
– Birth defect categories

Brain abnormalities and/or microcephaly- 75-84%

NTD, eye abnormalities, CNS dysfunction 

5% (1 in 20) birth defects in fetuses or infants
– Similar in symptomatic and asymptomatic women
– 9% in 1st trimester symptoms/exposure
– 15% in 1st trimester laboratory-confirmed infection

MMWR 4/42017 Reynolds
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Pregnancy Outcomes 
US Territories (1/1/2016-4/25/2017)

2,549 completed pregnancies 
– Live births (97%) and pregnancy losses (3%)
– Birth defect categories

Brain abnormalities and/or microcephaly 

NTD, eye abnormalities, CNS dysfunction 

5% (1 in 20) birth defects in fetuses or infants
– 5% symptomatic and 4% asymptomatic women
– 8% (1 in 12) 1st trimester confirmed Zika infection
– 5% 2nd trimester confirmed Zika infection
– 4% 3rd trimester confirmed Zika infection

MMWR 6/8/2017 Shapiro-Mendoza

Maternal and Fetal Course

Driggers NEJM 2016

Zika Virus
Evaluation in Pregnancy

Maternal Testing 

MMWR July 25, 2016

Symptomatic pregnant women with ONGOING RISK 
(e.g. live in active Zika transmission area) or who live 
in areas WITHOUT active Zika virus transmission 
(e.g. travel or sexual exposure) 
– Serum and urine Zika virus rRT-PCR testing if evaluated

<2 weeks after symptom onset
– Zika IgM if evaluated 2-12 weeks after symptom onset

If POSITIVE or EQUIVOCAL IgM, then serum and urine rRT-PCR 
testing  
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Maternal Testing  

MMWR July 25, 2016

Asymptomatic pregnant women who live in areas 
WITHOUT active Zika virus transmission
– Serum and urine Zika virus rRT-PCR testing if  evaluated

<2 weeks after last possible exposure
Zika IgM 2-12 weeks after exposure if rRT-PCR is negative 

– Zika virus IgM if evaluated 2-12 weeks after last possible
exposure

Serum and urine Zika rRT-PCR testing should be performed if 
IgM is positive or equivocal

Maternal Testing- Part 1 

MMWR July 25, 2016

Asymptomatic pregnant women with ONGOING 
RISK (e.g. live in active Zika transmission area) of 
Zika virus transmission
– Zika IgM antibody testing as part of routine obstetric care

during 1st and 2nd trimesters
– Immediate serum and urine rRT-PCR testing when IgM

antibody test results are positive or equivocal

Maternal Testing- Part 2 

CDC HAN May 5, 2017

Asymptomatic pregnant women with ONGOING 
RISK (e.g. live in or frequently travel to areas with Zika 
virus transmission) 
– Screen for exposure and symptoms; promptly test with NAT 

if symptomatic during pregnancy or if sexual partner tests
positive

– NAT testing at least once per trimester
– NAT of amniotic fluid if amniocentesis performed
– Counsel each trimester on IgM and NAT limitations
– Consider IgM as part of preconception counseling

Flavivirus infection: prolonged IgM responses (>12 weeks) 

Maternal Testing 

MMWR July 25, 2016

Symptomatic and asymptomatic pregnant women 
with possible Zika virus exposure who seek care >12 
weeks after symptom onset or possible exposure
– IgM antibody testing might be considered
– Serum and urine rRT-PCR testing should be performed, if

fetal abnormalities are present
– Serial fetal ultrasounds should be considered
– Negative IgM antibody test or rRT-PCR result >12 weeks

after symptom onset or possible exposure does not rule
out recent Zika virus
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Zika Virus
Fetal Diagnosis

Amniocentesis
UNKNOWNS 
– Sensitivity and specificity of RT-PCR of amniotic fluid for

diagnosis congenital Zika virus infection
– If positive result is predictive of fetal abnormality
– What proportion of infants born following infection will

have abnormalities
– Optimal time to perform amnio to diagnose Zika virus

congenital infection
Zika virus RNA has been detected in amniotic fluid as early as 4 
weeks after maternal symptom onset 
Zika virus RNA has been detected in amniotic fluid as early as 
17 weeks’ gestation (unpublished data)

CDC March 26, 2016

Amniocentesis

“Amniocentesis should be individualized for each 
clinical circumstance”
– Similar to evaluation of other congenital infections
– Discuss risks/benefits of amniocentesis with patients
– Removed from updated testing algorithms

CDC March 26, 2016

Zika Virus
Perinatal Management
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Fetal Surveillance/Testing

CDC Feb 5, 2016

Pregnant women who test positive (or inconclusive) 
for Zika virus in serum or AF
– Serial US’s every 3-4 weeks should be considered to

monitor fetal anatomy and growth

Pregnant women who test neg for Zika virus 
– Fetal surveillance with at least single ultrasound

evaluation is recommended
– Due to late presentation of Zika fetal infection findings,

repeat US in 3rd trimester is also performed at our center

Fetal Surveillance/Testing

CDC March 26, 2016

Pregnant women with pending results 
– Serial USs every 3-4 weeks should be considered to

monitor fetal anatomy and growth for those until results are
available

Zika virus RT-PCR testing is performed on AF
– Sensitivity/specificity is unknown for congenital infxn
– PPV for fetal and neonatal sequelae is unknown
– “Consideration of amniocentesis should be individualized

for each clinical circumstance”

Zika Virus Exposure in Pregnancy 
Testing Algorithm (FIRST)

MMWR Jan 19, 2016

Zika Virus Exposure in Pregnancy 
Testing Algorithm (THEN)

MMWR Feb 5, 2016
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Zika Virus Exposure in Pregnancy 
Testing Algorithm (THEN)

MMWR March 25, 2016

Zika Virus Exposure in Pregnancy 
Testing Algorithm (NOW)

MMWR July 29, 2016

Latest Interim Guidelines

rRT-PCR testing window EXTENDED from <1 week to <2 
weeks from symptom onset in symptomatic pregnant 
women
Zika-specific rRT-PCR testing of serum and urine ADDED
among asymptomatic pregnant women with possible 
exposure.
Immediate rRT-PCR testing ADDED after a pregnant 
woman has a positive or equivocal -Zika IgM antibody test
Testing of infant blood EMPHASIZED rather than “infant 
blood or cord blood”

MMWR July 29, 2016

Other Recommended Testing

MMWR Feb 5, 2016 and July 29, 2016

Live birth with evidence of maternal or fetal Zika virus 
infection
– Histopathologic examination of  placenta and cord
– Testing of frozen placental tissue and cord tissue
– Testing of infant blood for Zika and dengue virus IgM and

neutralizing antibodies
Cord blood results should be interpreted in conjunction with infant 
serum results

Fetal loss in symptomatic woman or findings of fetal 
microcephaly
– Zika virus RT-PCR and IH staining performed on fetal

tissues, including cord and placenta
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Zika Virus 
Preconception Counseling 
and Prevention of Sexual 

Transmission 

Women with possible Zika virus exposure 
– Wait to conceive until at least 8 weeks after symptom

onset (if symptomatic) or last possible Zika virus
exposure (if asymptomatic)

Men with possible Zika virus exposure
– Wait to conceive until at least 6 months after symptom

onset (if symptomatic) or last possible Zika virus
exposure (if asymptomatic)

– Regardless of symptom status

Conception Prevention Strategies
Do Not Live in Areas with 

Active Zika Virus Transmission

MMWR Sept 30, 2016

Zika Virus 
Obstetric Management

Breastfeeding

Zika virus RNA detected in breast milk
Transmission through breastfeeding has NOT 
been documented 
Benefits of breastfeeding likely outweigh the 
potential neonatal risks 
CDC, ACOG, and SMFM recommend affected 
women should continue to breastfeed
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Mode of Delivery

No evidence to date that Zika virus transmission to 
fetus differs by delivery mode   
Mode of delivery should be based routine on 
obstetric indications

Zika Virus 
Compared to CMV

Other Viruses

Cytomegalovirus
– Severe birth defects
– Microcephaly
– 40,000 infants born with CMV

annually in US
– 1 in 5 (8,000) will have hearing

loss, cognitive delay or
neurological sequelae annually in
US

– 400 infants die annually in US
– Transmitted by close contact

(bodily fluids)

– 9% of pregnant women have
knowledge of CMV

– <50% of OB/GYN’s counsel about
CMV prevention

Zika virus 
– Severe birth defects
– Microcephaly
– 1,579 pregnancies in US from Jan

2016- May 2017
– 80 (72+8) with birth defects

– 5% (1 in 20) total birth defects
– Transmitted by mosquito, which are

not generally infected in US

– $1 billion approved by congress for
research and prevention

– CDC has recommended all
pregnant women be screened for
Zika

Doutre 2016
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Background
Isolated from rhesus macaque in Zika forest in 1947
13 naturally acquired human cases over 57 years
2007
– Yap islands outbreak with an estimated 5000 infections among the total population

of 6700
– Asymptomatic/Mild febrile illness

2013-2014
– French Polynesia outbreak – 32,000 people
– Cases of Guillan-Barre syndrome noted

2015
– Brazil and South America

– Association with microcephaly suggested

Zika Active Transmission 
Regions

CDC: https://www.cdc.gov/zika/geo/active-countries.html (accessed 5/30/2017)

Americas

•Anguilla
•Antigua and Barbuda
•Argentina
•Aruba
•The Bahamas
•Barbados
•Belize
•Bolivia
•Bonaire
•British Virgin Islands
•Cayman Islands
•Colombia
•Commonwealth of
Puerto Rico, US territory
•Costa Rica
•Cuba

•Curacao
•Dominica
•Dominican Republic
•Ecuador
•El Salvador
•French Guiana
•Grenada
•Guadeloupe
•Guatemala
•Guyana
•Haiti
•Honduras
•Jamaica
•Martinique
•Mexico
•Montserrat
•Nicaragua
•Panama

•Paraguay
•Peru
•Saba
•Saint Barthélemy
•Saint Lucia
•Saint Martin
•Saint Vincent and the 
Grenadines
•Sint Eustatius
•Sint Maarten
•St. Kitts and Nevis
•Suriname
•Trinidad and Tobago
•Turks and Caicos
•United States (Florida, Texas)
•U.S. Virgin Islands
•Venezuela

Zika Active Transmission 
Regions

CDC: https://www.cdc.gov/zika/geo/active-countries.html (5/30/2017)

Asia, Oceania, and Pacific Islands
•Fiji
•Federated States of Micronesia
•Marshall Islands
•Maldives
•New Caledonia
•Palau
•Papua New Guinea
•Samoa
•Singapore
•Tonga

Africa
•Cape Verde
•Angola
•Guinea-Bissau

Other Areas with Zika
Africa
– Benin, Burkina-Faso, Burundi, Cameroon, Central African Republic,

Chad, Congo (Congo-Brazzaville), Côte d’Ivoire, Democratic Republic of
the Congo (Congo-Kinshasa), Equatorial Guinea, Gabon, Gambia,
Ghana, Guinea, Kenya, Liberia, Mali, Niger, Nigeria, Rwanda, Senegal,
Sierra Leone, South Sudan, Sudan, Tanzania, Togo, Uganda

Asia: 
– Bangladesh, Burma (Myanmar), Cambodia, India, Indonesia, Laos,

Malaysia, Philippines, Timor-Leste (East Timor), Thailand, Vietnam

South America
– Brazil

CDC: https://www.cdc.gov/zika/geo/active-countries.html (5/30/2017)
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https://www.cdc.gov/zika/intheus/texas-update.html#map

Active Zika Virus Transmission in 
Miami, Florida

https://www.cdc.gov/zika/intheus/maps-zika-us.html#active-florida

Active Zika Virus Transmission in 
Brownsville, Texas

US States
– 5,283 Zika virus disease TOTAL cases reported

5,011 travel associated cases 

224 presumed local mosquito-borne transmission cases
– As of March 2017

Florida (N=215) 

Texas (N=6)

48 cases acquired through other routes
– Sexual transmission (N=46)
– Laboratory transmission (N=1)

– Person-to-person through an unknown route (N=1)

United States
1/1/2015-6/7/2017

http://www.cdc.gov/zika/geo/united-states.html (accessed 6/15/2017)

US Territories
– 36,587 Zika virus disease TOTAL cases reported

143 travel associated cases 

36,444 presumed local mosquito-borne transmission cases 
0 reported cases acquired through other routes*

United States
1/1/2015-6/7/2017

http://www.cdc.gov/zika/geo/united-states.html (accessed 6/15/2017)
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Zika Virus
Congenital Infection

Fetal Microcephaly
French Polynesia experience 
– Outbreak October 2013 to April 2014

66% of population infected 

Retrospective reviews 

– 8 microcephaly cases identified in 23 months
Baseline microcephaly prior to outbreak 2/10,000

7 occurring in estimated first trimester of affected pregnant 
women during outbreak 

Per modeling studies, risk of microcephaly associated with Zika 
was 95/10,000 (or 1%)  in first trimester 

– 17 cases of fetal/neonatal CNS malformations or
brainstem dysfunction total

PCR in banked AF of some cases + Zika virus 
Cauchemez 2016; European Centre for Disease Prevention and Control; Jouannic 2016

Fetal Microcephaly
Brazil experience 
– 3/2015 and 3/2016

>5000 cases of microcephaly have been reported among 
newborns born to Brazilian mothers with Zika virus infection

>20-fold increase in microcephaly  

– 574 cases of microcephaly 1/2015 and 1/2016
Prevalence of microcephaly  higher in 15 states with active Zika 
transmission than in 4 states without transmission (2.8 vs. 0.6 
cases per 10,000 live births)

– Other possible adverse associations
Placental insufficiency, fetal demise, IUGR, other CNS 
abnormalities 

PAHO 2015 and 2016; Brasil 2016 

Brazil and Microcephaly Cases
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Fetal Microcephaly
Brazil experience 
– Other possible adverse associations

Placental insufficiency, fetal demise, IUGR, CNS, hydrops, 
ocular involvement 

– Zika confirmed in serum, placental, and brain tissue of
infants with microcephaly

– Zika confirmed in POC tissue of fetal losses
– Incidence of Zika virus infection in pregnant women, the

rate of vertical transmission, and the rate with which
infected fetuses manifest complications such as
microcephaly or demise is not currently known

PAHO 2015 and 2016; Martinez 2016 

Periconception Transmission

Risk for adverse pregnancy outcomes associated 
with maternal Zika virus infection around the time 
of conception is unknown
To date, no published reports of adverse 
pregnancy outcomes after periconceptional Zika 
virus infection
– Infections with other viruses (e.g., CMV, rubella,

parvovirus) around the time of conception have been
associated with congenital infection and adverse
pregnancy outcomes

MMWR Sept 30, 2016

Perinatal Transmission
Limited data on vertical transmission 
– Cohort of 88 pregnant women presenting to   Brazilian

medical clinic
– Acute infection from 5 to 38 weeks of gestation
– 72 women (82%) tested pos for Zika virus infection

Blood, urine, or both 

– Among 42 Zika-infected who underwent fetal US, fetal
abnormalities were detected in 12 (29%)

Risk of fetal infection not known 

– Viremia longer than typically observed may indicate fetal
infection

Brasil 2016; Driggers 2016

Zika Virus
Laboratory Studies
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Laboratory Testing
Serum specimen 
– Zika virus reverse transcription-polymerase chain reaction

(RT-PCR) within 14 days of exposure
– Zika virus IgM within 2-12 weeks of exposure
– Zika virus neutralizing antibodies

Evaluate for dengue and chikungunya virus
– Overlap of symptoms
– Areas where other viral illnesses are endemic

Urine specimen 
– RT-PCR testing

Within14 days of exposure
CDC May 15, 2016

Laboratory Testing
Virus-specific IgM and neutralizing antibodies present 
toward end of 1st week of illness
Prolonged IgM responses (>12 weeks)
– Zika virus IgM can persist beyond 12 weeks

Cross-reaction with related flaviviruses (e.g., dengue 
and yellow fever viruses) 
– Common and may be difficult to discern
– Plaque-reduction neutralization testing (PRNT)

Measures virus-specific neutralizing antibodies and discriminates 
between cross-reacting antibodies in primary flavivirus infections

CDC May 15, 2016 ; CDC HAN May 5, 2017

Testing Recommendations

ALL pregnant women with EXPOSURE
– Symptomatic and asymptomatic

Symptomatic adults 

Infants born to mothers with Zika virus infection 
during pregnancy 
Symptomatic children with postnatal infection

Persons who have had possible sexual exposure to 
Zika virus and develop signs or symptoms 
consistent with Zika virus disease

CDC

Diagnosis

Laboratory evidence of Zika virus infection
– Zika virus or Zika virus RNA or antigen detected in body

fluid or tissue specimen
– Positive or equivocal Zika virus or dengue virus IgM on

serum or cerebrospinal fluid with a positive (≥10) PRNT
titer for Zika virus together with a negative (<10) PRNT
titer for dengue virus

– Pregnant women with laboratory evidence of recent
flavivirus infection considered to have possible Zika
virus infection

Should be monitored frequently
MMWR July 29, 2016
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Zika Virus
Perinatal Management

Fetal Surveillance/Testing

CDC Feb 5, 2016

Pregnant women who test positive (or inconclusive) for
Zika virus in serum or AF
– Serial US’s every 3-4 weeks should be considered to

monitor fetal anatomy and growth

Pregnant women who test neg for Zika virus 
– Fetal surveillance with at least single ultrasound evaluation

is recommended
– Due to late presentation of Zika fetal infection findings,

repeat US in 3rd trimester is also performed at our center

Fetal Surveillance/Testing

CDC March 26, 2016

Pregnant women  with pending results 
– Serial USs every 3-4 weeks should be considered to

monitor fetal anatomy and growth for those until results are
available

Zika virus RT-PCR testing is performed on AF
– Sensitivity/specificity is unknown for congenital infxn
– PPV for fetal and neonatal sequelae is unknown
– “Consideration of amniocentesis should be individualized

for each clinical circumstance”

Zika Virus 
Obstetric Management
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Breastfeeding

Zika virus RNA detected in breast milk
Transmission through breastfeeding has NOT 
been documented 
Benefits of breastfeeding likely outweigh the 
potential neonatal risks 
CDC, ACOG, and SMFM recommend affected 
women should continue to breastfeed

Mode of Delivery

No evidence to date that Zika virus transmission to 
fetus differs by delivery mode   
Mode of delivery should be based routine on 
obstetric indications

Zika Virus 
Infant Evaluation and 

Testing

Infant Testing

Newborns with microcephaly or intracranial 
calcifications born to women with Zika virus 
exposure
Newborns of mothers with positive or inconclusive 
(pending/unknown) laboratory test results for Zika 
virus infection
Laboratory testing recommended within 48 hours of 
birth

CDC Feb 19, 2106
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Management of Zika Exposed 
Infant

MMWR Feb 19, 2016

Management of Zika Exposed 
Infant

MMWR August 26, 2016

Zika Virus 
Prevention 

Recommendations for 
Pregnant Women

Prevention Strategies for Pregnant 
Women 

Avoid travel to areas with known mosquito transmission of 
Zika virus
Adhere to mosquito protective measures
Adhere to measures to protect from sexual transmission 
of Zika virus
Adhere to recommendations regarding blood donation
Adhere to recommendations for standard infection 
precautions
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Stay and sleep in screened or air-conditioned rooms
Cover exposed skin by wearing long-sleeved shirts 
and long pants
Use insect repellents containing DEET, or other 
agents considered safe in pregnancy 
Wear permethrin-treated clothing and gear

Prevention Strategies for Pregnant 
Women who Travel

Zika Virus 
Preconception Counseling 
and Prevention of Sexual 

Transmission 

Zika Virus Exposure

Possible Zika virus exposure 
– Travel to or residence in an area of active Zika virus

transmission
(http://www.cdc.gov/zika/geo/index.html)

– Sex without a condom with a partner who traveled to
or lived in an area of active transmission

Sex defined as vaginal sex, anal sex, oral sex, or use of 
sex toys

MMWR Sept 30, 2016

Zika Virus Sexual Transmission
Current understanding re: sexual transmission
– Risk for sexual transmission of Zika virus from a person

infected with Zika virus is unknown
– Most sexual transmissions have been from persons with

symptomatic Zika virus infections
Men to female sex partners
Man to his male sex partner 

Woman to her male sex partner

Longest period between sexual contact and symptom onset was 
32–41 days (incubation period of 3–12 days) 

– Sexual transmission from men with asymptomatic Zika
virus infection to female sex partners: 2 cases

MMWR Sept 30, 2016
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Zika Virus 
Sexual Transmission

Sexual Transmission
– Zika virus RNA was detected in semen of 5 men >90 days

after symptom onset
Longest period of detection: 188 days after sx onset

Zika virus RNA detected in serum of nonpregnant persons up to 
11–13 days after symptom onset 

Zika virus RNA has been detected in serum of pregnant women 
up to 10 weeks after symptom onset

MMWR Sept 30, 2016

Men/Women: tested for Zika if symptomatic 
– Men with results that indicate recent Zika virus or

unspecified flavivirus infection
Wait at least 6 months from symptom onset to attempt 
conception with their partner

– Women with results that indicate recent Zika virus or
unspecified flavivirus infection

Wait at least 8 weeks from symptom onset to attempt 
conception

Conception Prevention Strategies
One or Both Partners Live in Areas with 

Active Zika Virus Transmission

MMWR Sept 30, 2016

No cases of Zika virus transmission through 
assisted reproductive technology reported 
Transmission through gametes or embryos is 
theoretically possible 

Testing and timing recommendations as described 
above 

Conception Prevention Strategies
Women Undergoing Fertility Treatment 

MMWR Sept 30, 2016

Women living in or frequently traveling to areas 
with Zika virus transmission 
– Consider IgM testing to determine baseline Zika virus

IgM levels as part of preconception counseling

Preconception  Guidance

CDC HAN May 5, 2017
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Couples with possible Zika virus exposure
– Not pregnant and do not plan to become pregnant
– Want to minimize their risk for sexual transmission of

Zika virus
– Use a condom or abstain from sex for the same periods

for men and women described above

Sexual Transmission 
Prevention Strategies

MMWR Sept 30, 2016

Persons who have traveled to or live in an area 
with active Zika virus transmission and whose 
partner is pregnant 
– Consistently and correctly use condoms during sex

or abstain from sex for the duration of the pregnancy

Sexual Transmission Prevention
Strategies during Pregnancy 

MMWR Sept 30, 2016

Zika Virus 
Healthcare Setting 

Considerations

Healthcare staff may care for women with 
confirmed or suspected Zika virus infection with 
standard precautions
Zika virus is not transmitted via routine contact

Healthcare Precautions

http://www.cdc.gov/niosh/topics/outdoor/mosquito-
borne/pdfs/zika_healthcareworker_factsheet.pdf
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Tissue/organ donation
– Including egg/sperm donors
– Donors are ineligible for 6 months if dx’d with Zika

virus, traveled/from area with active transmission, or
had sex with a male partner with either of those risks

– Also applies to umbilical cord blood and placenta
tissue

Other Impacts

FDA March 1, 2016; ASRM March 4, 2016

Blood donation: initial guidance  
– Two cases of transfusion related infection in Brazil
– Platelet donor (apheresis) on Jan 16, 2016

Both recipients positive for Zika virus 6 days and 23 days after 
transfusion

– FDA statement (2/16/16): 4 week waiting period for
potential donors -- after illness, travel, or sexual contact

– Zika PCR screening (IND) performed since April 2016 in
Puerto Rico

Other Impacts

Motta and Spencer NEJM 2016; FDA Feb 2016

FDA Guidance in August 2016: updates 
– Test all donations collected in US with Zika screening

test (IND)
Florida and Puerto Rico at this time
Alabama, Arizona, California, Georgia, Hawaii, Louisiana, 
Mississippi, New Mexico, New York, South Carolina and Texas 
should implement not later than 4 weeks after guidance issue 
date

All other states should implement not later than 12 weeks 
after guidance issue date

– No longer required to ask/provide educational materials
about travel or sexual contact RF

Other Considerations

FDA  August  2016

Resources
Centers for Disease Control and Prevention
– https://www.cdc.gov/zika/

Society of Maternal-Fetal Medicine 
– https://www.smfm.org/education/zika-virus-

recommendation

ACOG 
– http://www.acog.org/About-ACOG/ACOG-

Departments/Zika-Virus
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Local DPH Resources
Santa Clara County 
– https://www.sccgov.org/sites/sccphd/en-

us/HealthProviders/Diseases/zika/Pages/zika.aspx

San Mateo County 
– San Mateo County Communicable Disease Control

Program 
– Phone: 650-573-2346

Santa Cruz County 
– Phone: 831-454-4882 (fax: 831-454-5049)

Monterey County 
– Phone: 831-755-4521 (fax: 831-754-6682)
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Reproductive Needs of Transgender 
Men

Juno Obedin-Maliver, MD, MPH, MAS
University of California, San Francisco

Assistant Professor (UCSF and SFVAMC)
Co-Director, The PRIDE Study

Founder, Stanford University LGBT Medical Education Research Group

Antepartum & Intrapartum Management
San Francisco, CA

15 June 2017

Disclosures

I have consulted for Sage Therapeutics about post-
partum depression treatment and care pathways. 

• Understand the difference between sex, gender, sexual orientation, 
gender identity, and gender expression.

• Understand some of the reproductive health needs for transgender 
men

• Build a framework for providing sensitive and competent peripartum
health care for transgender patients. 

Today’s Objectives

• Terminology

• Why is this important?

• What do I need to know?

• Resources

Resources
http://tinyurl.com/lwn6au5

Today’s Plan
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Terminology

Right?

A day in the life of 5M 
prenatal…

Are we talking, gender?
Or

Sex?

Gender vs. Sex

A day in the life of 5M 
prenatal…

Are we talking, gender?
Or

Sex?

Gender vs. Sex

But what if the 
family gets 

Laverne instead 
of Jessie?

A day in the life of 5M 
prenatal…

Are we talking, gender?
Or

Sex?

Gender vs. Sex

Sex: 
The biological and physiological characteristics that define males and females.

Gender:
The socially constructed roles, behaviors, activities, and attributes that a given society 
considers appropriate for men and women.

“Male” and “female” are sex categories, while “man” and “woman” are gender 
categories.
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Gender vs. Sex

““““Sex is what’s in your genes/jeans.
Gender identity is what’s between your ears.””””

Gender vs. Sex

““““Gender identity is who you go to bed as.
Sexual orientation is who you go to bed with.””””

Gender Identity vs. SexThe Alphabet Soup

Lesbian
Gay
Bisexual 
Transgender
Queer
… and others

http://transhealth.ucsf.edu/tra
ns?page=guidelines-

terminology

Transgender: an Umbrella

Transgender (Trans*) is an umbrella term… 

For persons whose gender identity, 
gender expression, or behavior does not conform…to 

that typically associated with the sex to which they were 
assigned at birth.

Use people’s affirmed gender 
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Transgender: an Umbrella
Transgender (Trans*) is an umbrella term… 

• Transgender man/ trans man (FTM): 
a man who was assigned female sex at birth. 

• Transgender woman/ trans woman (MTF):
a woman who was assigned male sex at birth.

• Genderqueer: 
someone who identifies outside of the gender
binary of man and woman may have either sex
assigned at birth. 

Use people’s affirmed gender 

Terminology

• Transition: The process of “gender transition” or 
“gender affirmation” may include social, medical, and/or 
surgical processes.

• Putting it together! (Sexual orientation and GI)
• Lesbian (Transgender/Cisgender) Woman
• Straight (Transgender/Cisgender) Man
• Bisexual (Cisgender/Transgender) Woman

Terminology: Principles for Use

• No single definition

• Vary geographically, 
individually, & over time!

• Avoid seeking or attaching 
labels to people.

Primary Care Protocol for Transgender Patient Care, Center of Excellence for Transgender Health, 
University of California, San Francisco, Department of Family & Community Medicine, April 2011

ASK patients & use THEIR language !

Quiz Time
The following are features that correspond 
with a person’s sex assigned at birth:

A. Clothing, hair, make-up
B. Reproductive organs
C. Vocal intonation
D. Desire to carry a child
E. “Opposite” gender 

attraction
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I’m busy, what does this have 
to do with me?

LGBT ADULT Population Estimates

Gates GJ. How many people are lesbian, 
gay, bisexual, transgender? UCLA School of 
Law, 2011.

Massachusetts 
BRFSS
0.5% transgender

Patients Want LGBT-Specific Care

When Health Care Isn’t Caring: Lambda Legal’s Survey of Discrimination Against 
LGBT People and People with HIV (New York: Lambda Legal, 2010). Available at 

www.lambdalegal.org/health-care-report

Providers Don’t Ask About SOGI

Sobecki et al. J Sex Med. 2012;9:1285–1294. 
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Don’t be that doctor.

Southern Comfort:  A documentary about the life of Robert 
Eads a trans man who died of ovarian cancer. 

Some MEN need OBGYN health care! 

Trans MEN’s repro health care needs
Obstetrics: they get pregnant

Family Planning: undesired pregnancies

Gynecology: they still have vaginas, uteri 
etc.

REI: PCOS, needing assisted 
reproduction

Urogynecology: genital reconstruction, 
general urogyn

RID: STIs, HIV

Oncology: sadly cancer too…

Trans women need repro health care too!
Obstetrics: uterus transplants are on the 

horizon

Family Planning: semen analysis, 
cryopreservation

Gynecology: they have neo-vaginas, and 
need support and mammos

REI: back to family planning

Urogynecology: often involved in 
reconstruction

RID: high rates of STIs, HIV

Oncology: they get cancer too…
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National Committee Recognize This…

� Transgender identity is a spectrum
� Barriers to care are significant
� Appropriate referrals & safe environment are key

Quiz Time
What is the population prevalence of 

transgender people in the U.S.?

A. 1in 100

B. 1 in 200 - 300

C. 1 in 500 – 1,000

D. 1 in 2,000 – 3,000

E. 1 in 10,000 – 30,000

F. None of the above

1 i n
 1 0

0
1  i n

 2 0
0  -  

3 0 0
1  i n

 5 0
0  –

 1 , 0
0 0

1  i n
 2 , 0

0 0  
–  3

, 0 0
0

1  i n
 1 0

, 0 0
0  –

 3 0
, 0 0

0
N o

n e  
o f  t

h e  
a b o

v e

4%

74%

4%3%
7%7%

Okay, so what do I need to 
know?

“Transition” has 3 components

1

2

3

Social

Medical 

Surgical
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Beyond surviving…thriving. 

The Next Frontier in Fertility Treatment. 
Sarah Elizabeth Richards. 

January 12, 2014. 

“Over the past 15 years, activists have fought to compel insurers to cover 
transgender-related health care.... 

What’s been left out of the spotlight: having babies.”

Beyond surviving…thriving. 

My Brother’s Pregnancy and the 
Making of a New American Family. 

September12, 2016 

“Pregnancies like Evan’s – will stretch our cultural perceptions of gender 
norms even further….But what is you were born into a female body, know 

you are a man and still want to participate in the traditionally exclusive rite of 
womanhood? 

What kind of man are you then?

TIME

Transgender Parenting
VERY limited data mostly from National Transgender 
Discrimination Survey (NTDS) (2011)

• Parenting increases with age
• 82% in those 55 and older
• 38% in those younger than 55

• In NTDS in each of the following were parents:
• 52% trans women
• 17% trans men
• 20% GNC

• Trans people can and have lost their rights through
transition (Daly v. Daly, Nevada)

• Only 6 states prohibit gender identity discrimination in
adoption / fostering Stotzer. Transgender Parenting: Review of Existing Research. Williams Institute, 2014. 

Transgender & GNC Research Participants 
who Have Children/ Are Parents

Stotzer, RL, et al. Transgender Parenting: A Review of Existing Research.  Williams Institute, 2014

Ranges:
• Overall:

15-26%
• Trans Women:

23-69% 
• Trans Men:

0-35%
• GNC:

20-69%
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Study Goal: Provide info on reproductive wishes of 
transsexual men after SRS (FTM)

Single-center, cross-sectional, 50 FTM after 
testosterone & SRS (gender affirming surgery)
• 64% in a relationship
• 22% had children

• N = 8 female partner, donor sperm
• N = 3 gave birth before T & SRS

• 54% desired to have children
• 37.5% would  have frozen eggs

What about parenting desires?

Wierckx K, Van Caenegem E, Pennings G, Elaut E, Dedecker D,  Van de Peer F, et al. Reproductive wish in transsexual men. Hum Reprod 2012;27:483–7.

Reminder: Ingredients for a Baby
What it takes to make a baby:

• Egg
• Sperm
• (Egg & sperm get together)
• Uterus
• (Time & Hormones)

What Makes a Baby. Cory Silverberg and Fiona Smyth.

Conclusion: Transgender men have different gender 
partners & family building options & needs

What about contraception/conception? 

Bauer 2013

28%+ 

Study goal: Understand contraceptive use among 
transgender men “at risk” for pregnancy. 

Cipres et al. Contraceptive use and pregnancy intentions among transgender men presenting to a clinic for sex workers and their families in San Francisco. Contraception. 2016

What about contraception/conception? 

26 transgender men studied at San Francisco Clinic
• 50% using testosterone (13/26)

• Among those on T, 69% amenorrheic (9/13)
~~
• 50% “at risk” for pregnancy (13/26) – have uterus +

sex with cisgender man or transgender woman
• 85% wanted to avoid pregnancy
• 42% no contraceptive method (11/26)
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Study goal: Understand FTM who had been 
pregnant and delivered after transition. 

Online, cross-sectional, international
41 FTM (social and medical transition)
• 61% used testosterone prior to pregnancy
• 72% resumption menses within 6 mos
• 84% used their own oocytes
• 24% unplanned pregnancy

Light et al. Transgender Men who Experienced Pregnancy After Female-To Male Gender Transitioning. AJOG, 2014.

What about pregnancy? (1) 
Study goal: Understand FTM who had been 
pregnant and delivered after transition. 

Light et al. Transgender Men who Experienced Pregnancy After Female-To Male Gender Transitioning. AJOG, 2014.

What about pregnancy? (2) 

• 50% has MD prenatal care
• 78% delivered in hospital

• C/s (25% requested)
• 36% in testosterone group
• 19% in no testosterone group

• 50% chest (breast) fed (40% with prior T, 69% no T)

Goal: Understand FTM who had been pregnant and 
delivered after transition. 

Light et al. Transgender Men who Experienced Pregnancy After Female-To Male Gender Transitioning. AJOG, 2014.

What about pregnancy? (3) 

“Lonely, because I was the only one”

“Heavy time, having a baby, not passing as male, 
all the changes and society telling me to just be happy”

“Began to show symptoms of postpartum depression long 
before anyone discussed symptoms to watch for”

Goal: Understand FTM who had been pregnant and 
delivered after transition. 

Light et al. Transgender Men who Experienced Pregnancy After Female-To Male Gender Transitioning. AJOG, 2014.

What about pregnancy? (4) 

The experience with pregnancy:
“I found my gender dysphoria lessened significantly.”
“I was just a carrier. I always knew I'd be the baby’s dad.” 

What do you want providers to know:
“The way they treat their patients is going to lead to people not seeking 
medical care.”
“OB/GYN offices rarely have restrooms labeled for 'men'.”
“Even just basic stuff like knowing what pronouns to use would be good.”
“I was personally turned away by several doctors.”
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Study: Perinatal Experiences of Male & Gender Variant 
Gestational Parents: It’s How We Could Have a Family

8 Interviews male/gender variant gestational parents
- Pregnancy as “most viable way” to make a 

family -- 2 said: “I was my own surrogate”
- Internal & External struggles
- Loneliness
- Contextualizing pregnancy & miscarriage
- Unable to locate relevant information

Ellis. Conception, Pregnancy, and Birth Experiences of Male and Gender Variant Gestational Parents: It’s How We Could Have a Family. J of Midwifery & Women’s Health. 2014 

What about the experiences of pregnancy? 
Perinatal Experiences of Male & Gender Variant Gestational 
Parents: It’s How We Could Have a Family

“Even though I really hated the idea that I had to be seen as 
a woman in some places by some people to be pregnant, I 
really liked the idea of bringing life into this world and being 
a part of that. … 
And I couldn’t do it any other way.”

Ellis. Conception, Pregnancy, and Birth Experiences of Male and Gender Variant Gestational Parents: It’s How We Could Have a Family. J of Midwifery & Women’s Health. 2014 

What about the experiences of pregnancy? 

Perinatal Experiences of Male & Gender Variant Gestational 
Parents: It’s How We Could Have a Family

Simple interventions: 
• “[A]re you interested in becoming a parent someday?”

• “[H]ave you thought about how you would like to become
a parent?”

Ellis. Conception, Pregnancy, and Birth Experiences of Male and Gender Variant Gestational Parents: It’s How We Could Have a Family. J of Midwifery & Women’s Health. 2014 

What about the experiences of pregnancy? 
Perinatal Experiences of Male & Gender Variant Gestational 
Parents: It’s How We Could Have a Family
Strategies:
- Training for all staff
- Documenting preferred name and pronouns clearly in 

the chart
- Offering scheduling accommodations or alternate 

waiting areas
- Proactively discussing privacy issues
- Anticipatory discussion about labor/housing
- Continuity of care
- Calling ahead to referrals 

Ellis. Conception, Pregnancy, and Birth Experiences of Male and Gender Variant Gestational Parents: It’s How We Could Have a Family. J of Midwifery & Women’s Health. 2014 

What about the experiences of pregnancy? 
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CA is ahead of the curve

“Gender is no barrier to applying for Medi-Cal Pregnancy Services”

Quiz Time
Who are transgender men partnering with sexually?

A. Cisgender men

B. Cisgender women

C. Transgender men

D. Transgender women

E. Genderqueer people

F. All of the above
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Study Goal: Transmasculine individuals’ experiences
with lactation, chestfeeding, & gender identity

Qualitative Study, n=22
- 41% (9/22) chest surgery prior to conception
- 27% (6/22) surgery after pregnancy
- 23% (5/22) wanted in future

- 16 chest fed (4 didn’t, 2 pregnant / SAB)
- 56% (9/16) no dysphoria with chest-feeding
- Chests = dysphoria for many, but some delay
- Language = key: (avoid she/mom/breasts)MacDonald et al. BMC Pregnancy and Childbirth (2016) 16:106 DOI 10.1186/s12884-016-0907-y

What about chest (breast) feeding? 
Study Goal: Transmasculine individuals’ experiences
with lactation, chestfeeding, & gender identity

I don’ t think that I could have navigated this entire
process [pregnancy] without having had top surgery.

[Oren]

To get top surgery you kind of have to talk about
it as if you never want to get pregnant, right, to

the surgeon. …I don’ t think there was a way to talk to 
him about getting surgery without having a

conventional narrative about it. [Felix]MacDonald et al. BMC Pregnancy and Childbirth (2016) 16:106 DOI 10.1186/s12884-016-0907-y

What about chest (breast) feeding? 
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Establishing rapport:

• Use - Patient’s own language

• Use - Preferred vs. given names

• Use - Gender neutral terminology

• Ask - About identity & pronouns:

ey/em/eir; he/him/his; ne/nem/nirs; she/her/hers; 
ve/ver/vis; xe/xem/xyr ze(or zie)/hir; ze(or 
zie)/zir; it/its; they/them/their; (others)

It’s okay to make mistakes, be humble and honest! 

Considerations in the clinical encounter Gender Identity vs. SexSignaling Approachability

How can you signal to LGBTQ people that you are a safe 
person with whom they can disclosure and or discuss sexual 
orientation, gender identity? 

Consider in your practice:
What happens when patients come in the door?

What happens behind closed doors?
What happens between the doors?

What happens to open doors?

* Making Your Clinic LGBTQ Friendly *
1. Board and Senior Management are Actively Engaged

2. Policies Reflect the Needs of LGBTQ People

3. All Staff Receive Training on Culturally Affirming LGBT Care

4. Processes & Forms Reflect the Diversity of LGBT People & their
Relationships

5. Data is Collected on Sexual Orientation & Gender Identity

6. All Patients Receive Routine Sexual Health Histories

7. Clinical Care and Services Incorporate LGBT Health Care Needs

8. The Physical Environment Welcomes and Includes LGBT People

9. LGBT Staff are Recruited and Retained

10.Outreach Efforts Engage LGBT People in Your Community 

See the webinar from The Fenway Institute: 
National LGBT Health Education Center – Fenway Institute: Harvey Makadon - Webinar: 10 Things: Providing an Inclusive and Affirmative 

Health Care Environment for LGBT People 

Get Involved Change the Landscape

Population
Research in
Identity and
Disparities for
Equality

www.pridestudy.org

•National, online, longitudinal cohort
study

•Web Based Platform

•Designed for and by LGBTQ people

•State-of-the-art participant
management system

•5800+ participants since May 2,
2017
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• Transgender men and their reproductive health
needs are diverse, but not insurmountable

• Understanding the difference between sex,
gender, and gender transition are critical to good
care.

• There are reproductive health implications to
gender transition, but more data is needed.

• You know the medicine, simple changes to care
for transgender people help!

Conclusions
Thank You!

Juno Obedin-Maliver, MD, MPH, MAS
juno.obedin-maliver@ucsf.edu

Resources
http://tinyurl.com/lwn6au5

Check us out at 
www.pridestudy.org !
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Doppler in Obstetric Management: How to 
Interpret the Reports You Get

Melissa Rosenstein, MD, MAS
Assistant Professor

University of California, San Francisco
June 15, 2017

Disclosures
• I have no disclosures to make

Outline
• Review of physics and physiology
• Uses in obstetrics: 

– IUGR 
– Fetal anemia 
– Twin-to-twin transfusion syndrome
– Experimental Uses

• IUGR or Preeclampsia Prediction
• TAPS

Physics
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Physics

Qualitative Doppler Quantitative Doppler
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Fetal Circulation Use of Doppler in IUGR
• Is IUGR due to placental insufficiency? 
• Will this placental insufficiency lead to stillbirth?

• Placental insufficiency caused by loss of villous 
vasculature (microthrombi)

• Loss of villous vasculature -> increased placental 
resistance

• Umbilical artery resistance reflects placental resistance

Umbilical Artery S/D Ratio: 2.2

Normal UA Doppler Definitions
• PSV: Peak Systolic Velocity
• EDV: End Diastolic Velocity
• MDV: Mean Diastolic Velocity
• TAPV: Time Averaged Velocity
• S/D= PSV/EDV

• RI: Resistance Index 
= (PSV-EDV)/PSV

• PI: Pulsatility Index 
= (PSV-EDV)/TAPV
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Placenta/Doppler Relationship
• 30% loss of villous vasculature -> �S/D ratio
• 60-70% loss of vasculature -> absent EDF
• Rigid placental circulation with elastic component -> 

reversed EDF

Doppler Dance

Umbilical Artery S/D Ratio: 2.2

Normal UA Doppler Evolution Over Time
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Evolution over time (PI)

Gomez, et al Ultrasound Obstet Gynecol 2008; 32: 128–132 Umbilical Artery S/D Ratio: 4.9

Elevated S/D Ratio

Absent EDF Reversed EDF
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Sequence of Doppler Abnormalities
Doppler Evaluation of IUGR:                              Normal 

Middle Cerebral Artery (MCA)

• Higher resistance 
circulation

• “Brain Sparing”
– Preferential 

shunting of blood to 
the fetal brain 
leading to lower S/D 
ratios

MCA S/D Ratio: 4.7

Middle Cerebral Artery S/D Ratio: 2.6

Clinical Utility of Brain Sparing?
• CPR – Cerebro-Placental Ratio (MCA/UA PI)

– Investigational
– May better predict poor outcomes, but may also lead to 

more prematurity
– Defined as CPR of <5th %ile for GA

• Reversal of Compensatory Flow
– May be “terminal event” 
– Reported in case series

Neonatology 2015;108:269-276 



6/15/2017

7

Ductus Venosus
• From proximal 

umbilical vein into IVC
• Narrow aperture 

causes high flow of 
oxygenated blood into 
foramen ovale (and 
into left heart for 
circulation)

Sequence of Doppler Abnormalities

Ductus Venosus Ductus Venosus
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Reasons for abnormal DV waveform
• (1) the massive increase in placental afterload
• (2) the decreased myocardial performance and 

compliance due to myocardial hypoxia
• (3) the autoregulatory increase in the DV diameter 

allowing an increase in the fraction of shunting 

Utility of DV measurement
• No RCTs
• SMFM: “The umbilical artery is the preferred vessel 

to interrogate by Doppler flow velocimetry to guide 
management in pregnancies complicated by 
suspected IUGR, given lack of randomized trials 
using Doppler studies of other vessels”

• Awaiting TRUFFLE results

Ductus Venosus

European Journal of Obstetrics & Gynecology and Reproductive Biology, Volume 152, Issue 1, 2010, 3–12

Risk of Stillbirth
Normal Absent/Reversed EDF Elevated DV index Reversed DV A-wave
1.9% (6/315) 5.9% (6/101) 25% (51/202) 24% (8/34)

Ultrasound Obstet Gynecol 2004; 23 : 111 – 118
Alfirevic et al, Cochrane Database Syst Rev 2010

Cochrane Review:
29% reduction of perinatal death

(1.2% vs 1.7%, NNT: 203)

10% reduction in induction and cesarean
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SMFM Algorithm Doppler Surveillance in IUGR
• Frequency of repetition? 

– Weekly to q2-4 weeks 
• UCSF does weekly, as long as there is forward flow

– More frequently (2-3x/week) if oligo, absent or reversed 
flow

• Hospitalization?  No guidance.
• SMFM: reasonable if more than 3x/week NST

– Twice weekly NST with weekly AFI

Uterine Artery Dopplers to identify 
pregnancies at risk for IUGR? 

• SMFM: Not recommended
• RCOG: Performed at 20-24 weeks for “high risk 

patients”
– 3+ risk factors, include: AMA, nulliparity, obesity, IVF
– If abnormal (defined as a pulsatility index [PI] > 95th 

centile) and/or notching) then schedule serial US and 
Dopplers
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MCA Dopplers in Anemia

MCA PSV
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MCA 

Angle of insonation should be as close to 0 as possible 
• Use angle correction if more than 10°, but this can introduce 

error
• Report should mention if angle correction used

PSV MoM and Anemia

Management of MCA PSV Management of Suspected 
Alloimmunization
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Management of MCA PSV Monochorionic Twins
• TTTS (Twin-Twin Transfusion Syndrome)

– Dopplers define Stage III:
• absent/reversed EDV in the UA
• reversed flow in a-wave of the DV
• or pulsatile flow in the umbilical vein in either fetus.

• TAPS (Twin Anemia Polycythemia Sequence)
– MCA PSV of >1.5 MoM in one, <1.0 MoM in another
– Transfusion? 

Uterine Artery Doppler? 

McLeod CMAJ. 2008 Mar 11; 178(6): 727–729. 

Uterine Artery Dopplers for Preeclampsia 
Prediction

Cnossen, et al. CMAJ
2008;178(6):701-11
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Preeclampsia Prediction? Doppler Review 
• IUGR

– Umbilical Artery
• S/D Ratio, Absent/Reversed End Diastolic Flow

– Follow SMFM algorithm
– MCA

• Brain sparing if S/D ratio is LOW, CPR reported
– Informational, not to determine management

– Ductus Venosus
• Absent or reversed a-wave

– May determine management, but not standardized

Doppler Review
• Anemia

– Middle Cerebral Artery
• PSV >1.5 MoM (corrected for GA)
• Determines need for PUBS, maybe transfusion 

• Twin Twin Transfusion Syndrome
– UA, DV

• Any abnormality = Stage III

Experimental Uses of Doppler
• IUGR prediction

– Uterine Artery in 2nd trimester
• Preeclampsia prediction

– Uterine Artery in 1st or 2nd trimester 
• Twin Anemia Polycythemia Sequence

– MCA PSV >1.5 MoM
– Significance and management unclear
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Thank you! 
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Both unrelated to the content of this talk

Objectives

� Identify women at high risk for accreta in need 
of a targeted ultrasound

� Understand the clinical severity and safe 
management of accreta in order to use 
resources effectively

Objectives

� Identify women at high risk for accreta in need 
of a targeted ultrasound

Why does this matter?



“Center of Excellence”

� Multidisciplinary team: 
� expert sonographer, experienced MFM/OB, 

pelvic surgeon, expert anesthesiologist, IR, 
neonatology

� Appropriate facility:
� ICU and NICU
� Transfusion services
� MTG, cell saver, Transfusion Medicine

� Silver et al, AJOG, May 2015

Multidisciplinary team vs. standard team

� 5-times less composite early maternal morbidity
� OR 0.22 (95% CI, 0.07–0.70)

� Fewer women needed transfusion of >4 units RBCs 
� 43% vs. 61%, P=.031

� Fewer reoperations w/in 7 days for bleeding 
� 3% vs. 36%, P<.001 
� Eller, Obstet Gynecol, Feb. 2011 

Belfort et al, Am J Obstet Gynecol, Nov. 2010

Pre-delivery diagnosis

� Occurs in only 24-50% of accretas
� Population-wide studies: discovered at 

delivery in 50-76%

� Critical for optimal delivery location (“Center 
of Excellence”), timing



http://embryology.med.unsw.edu.au/notes/placenta2.htm

Cause?

� Deficient decidua
� Scarring
� Lower uterus

� Overly invasive 
trophoblast
� Accreta without 

known prior 
scarring

OR

http://embryology.med.unsw.edu.au/notes/placenta2.htm

Risk factors: 
your best clue

Who has the highest risk for accreta?

A. 45 yo G1P0 with previa
B. 38 yo G4P3 with 3 prior 

cesareans
C. 22 yo G2P1 with previa and 

one prior cesarean
D. 20 yo G1P0 with a PAPP-A 

of 3.1 MoM

4 5  y
o  G

1 P 0
 w i t

h  p r
e v i a

3 8  y
o  G

4 P 3
 w i t

h  3  
p r i o

r  c e
s a . .

.

2 2  y
o  G

2 P 1
 w i t

h  p r
e v i a

 a n d
. . .

2 0  y
o  G

1 P 0
 w i t

h  a  
P A P

P - A
 o f .

. .

2% 0%

52%
46%



Accreta risk factors

� Myometrial damage/scarring
� Prior surgery: cesarean, myomectomy, D&C, 

thermal ablation
� Uterine artery embolization, radiation 
� Asherman’s Syndrome

� Placenta previa
� Submucous fibroids
� Multiparity
� Advanced maternal age
� IVF

Cesarean and previa: 
patient history is the best clue

� Accreta risk with history of:
� One cesarean, 0.3% 
� With previa: 11%-25%

� Two cesareans, 0.6% 
� With previa: up to 40%

� Three cesareans, 2.4% 
� With previa: up to 61%

� Accreta incidence is increasing with cesarean 
and previa

Accreta: increasing with cesarean
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Accreta: increasing with previa

Risk Factor for Previa Increased Risk

Prior placenta previa 8x

Prior cesarean delivery 1.5-15x

Prior suction curretage 1.3x

Age > 35 years 4.7x

Age > 40 years 9x

Multiparity 1.1-1.7x

Non-white (all) 0.3x

Asian 1.9x

Cigarette smoking 1.4-3x



Other clues: 
serum analytes

Second trimester analytes

� Increased MS-AFP with accreta
� >2.0 MoM Zelop C et al. Obstet Gynecol 1992

� >2.5 MoM Kupferminc MJ et al. Obstet Gynecol 1993

� AFP and hCG odds ratios:
� MS-AFP >2.5 MoM, OR 8.3-9.7
� hCG >2.5 MoM, OR 3.9-8
� Hung et al, Obstet Gynecol, 1999
� Dreux S et al. Prenat Diagn 2012

� Both MS-AFP and hCG >2.5 MoM, OR 32
� Dreux S et al. Prenat Diagn 2012

First trimester analytes

� Increased PAPP-A with previa/accreta
� Median 1.20-1.68 MoM vs. .98-.85 for previa alone

� Desai N et al, Prenat Diagn, 2014; Buke B et al, JMFNM, 2017

� No differences in f-BhCG
� Women with previa and PAPP-A >95%ile (>2.63 MoM) 

had 8.7x increased risk of morbidly adherent placenta
� No differences in f-BhCG

� Lyell D et al, J Perinatol, 2015

Radiologic clues



Multiple Lacunae (lakes)

>6, irregular shape

Clear space, uterine-bladder interface

Normal

NPV 92-100%

Absence PPV 15-50%: often 
due to technical error

Percreta to bladder

Color doppler

� High flow lacunae 
(≥15 cm/sec)
� PPV 60%; NPV 90%

� Bridging vessels

Placental lakes Thin myometrium
Stanford accreta evaluation protocol

1. Lacunae: presence and number
� Peak systolic velocity within lacunae

2. Retro-placental clear space: normal/absent
3. Uterine-serosa bladder wall interface
� Thickened, irregular, vascular?

4. Bridging vessels?



Ultrasound vs. MRI?

Ultrasound 
(n=922)

MRI 
(n=71)

Sensitivity % 86 84
Specificity % 94 80
PPV % 74 86
NPV % 97 78

Berkley and Abuhamad, J Ultrasound Med 2013

• MRI may be helpful for depth and location of invasion
D'Antonio et al. Ultrasound Obstet Gynecol. 2014 Feb 10 

• May be helpful if ultrasound is inconclusive

Ultrasound vs. MRI?

Ultrasound 
(n=922)

MRI 
(n=71)

Sensitivity % 86 84
Specificity % 94 80
PPV % 74 86
NPV % 97 78

Berkley and Abuhamad, J Ultrasound Med 2013

• MRI may be helpful for depth and location of invasion
D'Antonio et al. Ultrasound Obstet Gynecol. 2014 Feb 10 

• May be helpful if ultrasound is inconclusive

Prospective cohort, Nordic countries, 2009-2012
No antenatal diagnosis in 71%

Thurn et al., BJOG 2016

Retrospective cohort study
No antenatal diagnosis of MAP among 76%

Miller ES et al., BJOG 2016

Maternal and neonatal 
morbidities of accreta

Maternal morbidity: hemorrhage

� Acute, life threatening hemorrhage
� during pregnancy: 90% previa bleed by 37 weeks
� at cesarean: during attempted placental removal
� after cesarean 

� 66 cases of cesarean with accreta+
� 95% received RBCs (0 to 46 units (mean 10±9))
� 39% >10 units
� 11% >20 units
� No differences among accreta subtypes

� Stottler B. et al, Transfusion, 2011



Maternal morbidity of accreta

� Complications of hemorrhage: 
� renal, cardiac damage, VTE, TRALI, death

� Surgical damage to surrounding organs
� Hysterectomy
� DVT/PE
� Infectious morbidity
� Amniotic fluid embolism
� Death: 6-7%

� Washecka et al, Hawaii Med J 2002, 

� O’Brien et al, Am J Obstet Gynecol 1996

Fetal/neonatal outcomes

� No reported increase in fetal anomalies, IUGR

� Perinatal mortality from maternal hemorrhage 
(previa):
� 1% (2010 estimate)

� Neonatal sequelae of late preterm birth
� 34-35 weeks, recommended delivery timing

� NIH: Timing of Indicated Late-Preterm and Early-Term Birth, 
Spong et al. Obstet Gynecol 2011 August

Delivery timing

� 34+0-35+6 weeks
� Spong et al. Timing of Indicated Late-Preterm and 

Early-Term Birth. Obstet Gynecol, Aug 2011

Best management practices



Delivery: it takes a village

Maternal-Fetal Medicine
Obstetric Anesthesia

Gynecologic Oncology
Neonatal Intensive Care

Transfusion Services
Perinatal Nursing

Pathology
Interventional Radiology

Adult Critical Care
Trauma Surgery

Vascular Surgery
Pediatric Radiology

Before beginning surgery

� Large bore I.V. access
� High-flow infusion device
� 1-2 MTG equivalents in the room
� DVT prophylaxis
� Antibiotics one hour prior to delivery
� I.R.?

Intra-operative management

� Create fundal hysterotomy, deliver 
� If future childbearing is planned and feasible:
� Can await spontaneous placental separation 

(DO NOT attempt manual separation)

� If proceeding with hysterectomy
� Close hysterotomy, placenta in situ

Intra-operative management

� Avoid hypothermia
� Repeat antibiotic administration
� Every 1500cc EBL
� Every 3 hours of surgery



If bleeding will not stop

� Diffuse, non-arterial bleeding
� Pelvic pressure packing with laparotomy 

sponges

� Infrarenal aortic compression
� Balloon occlusion or clamping of aorta in 

extreme cases
� Risks: distal thrombosis and ischemia

� Know when to walk away: interval surgery

Interval staged surgery

August, 2012, Stanford

Accreta postoperative risks

� Determined by surgical events
� Prolonged surgery, massive transfusion, 

hypotension
� Renal, cardiac and other organ dysfunction
� Sheehan syndrome 
� Hyponatremia is an early sign

� Pulmonary edema, TRALI
� DVT/PE
� Infection

Postoperative care

� Frequently ICU admission, observation
� Correction of coagulopathy, anemia
� Ongoing evaluation for bleeding, renal tract 

injury
� Low threshold for re-exploration if concerns

� Lactation consult



Prevention

Avoid first cesarean 
when possible
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Antenatal Testing: Who, When, How?
Brian L. Shaffer, MD
Associate Professor
Maternal Fetal Medicine
Doernbecher Fetal Therapy
June 15, 2017

Disclosures

• I have nothing to disclose

Objectives: Fetal monitoring - Who, When, How (What)?
• Rationale/Background for Fetal Monitoring (FM)
• Who? - Risk for IUFD

– Risk: Cause v. Association 
– Cesarean: APA/Fetal indications?

• When?
– Gestational age, Risk factors, clinical scenario 

• How (What)?
– Fetal movement � Doppler 
– Test performance

FM: Rationale
• Prevent Stillbirth
• Physiology

– Hypoxemia & Acidemia � Observe fetal behavior changes
• Fetal heart rate pattern
• Fetal activity, tone
• ↓ Fetal renal perfusion � ↓ Amniotic fluid

Modifiers, Disruptors and Confounders
– Maternal medications, Fetal abnormalities (genetic, 
infectious, structural), Fetal sleep-wake cycles, GA, etc.
• Can all lead to False alarms (False positives)
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FM: Rationale - Prevent Stillbirth
• US Stillbirth (≥20 weeks): ~6/1000 (2013)
• ~3/1000 (≥28 weeks)
– Rate ↑ 38 weeks
– Need indication <39 wks

• Ideally, FM would: 
– Identify those at ↑ risk
– Excellent test characteristics

• Highly sensitive
• Few false positives

– Goal: 2/1000
Smith GCS, AJOG 2005

FM: Iceland – ~1/1000
• US Stillbirth (≥20 weeks): ~6/1000 (2013)
• ~3/1000 (≥28 weeks)
– Rate ↑ 38 weeks
– Need indication <39 wks

• Ideally, FM would: 
– Identify those at ↑ risk
– Excellent test characteristics

• Highly sensitive
• Few false positives

– Goal: 2/1000
Smith GCS, AJOG 2005

FM: Rationale
• Promote vaginal delivery/prevent CD?

– Placenta � “shelf life”
– Passenger � grows
– Pelvis � static

• NTSV CD 25.8% (2015)
– 38 wks:       22%
– 40 wks:       25%
– Post term:   35%

• No data to support his notion
• Few data to support FM
Barber et. al., Obstet Gynecol 2011

Of the following interventions, which is 
proven to prevent stillbirth?
A. Low dose Aspirin 
B. Low molecular weight heparin 
C. Phosphodiesterase inhibitors
D. Delivery

3%

96%

0%0%
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Of the following interventions, which is proven to prevent 
stillbirth?

1. Low dose Aspirin – 14% � in stillbirth/neonatal death
2. Low molecular weight heparin – APA?
3. Phosphodiesterase inhibitors - Early onset IUGR?
4. Delivery – Must balance GA vs. Risk of Stillbirth

+

Of the following interventions, which is proven to prevent 
stillbirth?

1. Low dose Aspirin – 14% � in stillbirth/neonatal death
2. Low molecular weight heparin – APA?
3. Phosphodiesterase inhibitors - Early onset IUGR?
4. Delivery – Must balance GA vs. Risk of Stillbirth

FM: May lead to interventions/delivery - Caution
• Must accept downstream possibilities

– Abnormal test may be true or false positive
• Abnormal test may lead to additional testing
• May lead to maternal anxiety
• Birth plan
• Not preferred or
not acceptable to some 
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FM: May lead to interventions/delivery - Caution
• May lead to recommendation for Delivery (IOL)

– IOL - Side effects/Risks
• Oxytocin: Tachysystole, Hyponatremia

– Oxytocin not likely to be associated with Autism, Cesarean
• Prostaglandins - Fever, nausea & vomiting 
• Uterine rupture (e.g., TOLAC)
• Amniotic fluid embolism (~5/100,000)

– If indicated, outcomes are generally improved

Fetal Monitoring: Who?
• Traditionally – those at increased risk for stillbirth
• Stillbirth causes/contributing factors: numerous

– Risk factor (e.g., AMA or prior cesarean) ≠ Cause
• Demo: Black, ↓ Education, ↓SES, ↑ Maternal age
• Medical: Diabetes, Hypertension, Renal, Lupus, Cardiac 
• Modifiable Risk (potentially): Obesity, substance use, etc.
• Clinical Risk: prior IUFD, prior abruption, multiples, short 
interval pregnancy, SGA, biomarkers

• Unexplained – 25-60%

Of the following maternal risk factors, which has 
the highest adjusted odds ratio for stillbirth?

A. Multiple pregnancy
B. Diabetes
C. Prior Stillbirth
D. Smoking
E. AMA ≥ 40 
F. Drug addiction 5%

12% 11%10%
6%

56%

Of the following maternal risk factors, which has the 
highest adjusted odds ratio for stillbirth?

OR 95% CI
A. Multiple pregnancy 4.59 2.63-8.0
B. Diabetes 2.50 1.39-4.48
C. Prior Stillbirth 5.91 3.18-11.0
D. Smoking 1.55 1.02-2.35
E. AMA ≥ 40 2.41 1.24-4.70
F. Drug Addiction 2.08 1.12-3.88

SCRN Writing Group JAMA 2011
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Of the following maternal risk factors, which has the 
highest adjusted odds ratio for stillbirth?

OR 95% CI
1. Smoking 1.55 1.02-2.35
2. Drug Addiction 2.08 1.12-3.88
3. AMA ≥ 40 2.41 1.24-4.70
4. Diabetes 2.50 1.39-4.48
5. Multiple pregnancy 4.59 2.63-8.0
6. Prior Stillbirth 5.91 3.18-11.0

SCRN Writing Group JAMA 2011

Fetal Monitoring: How (What?) - Fetal Movement
• Decreased fetal movement � Fetal jeopardy

– Women with stillbirth - >60% reported decreased FM
– Present w � FM ~25% abnormal finding/poor outcome
– Balance: Appropriate alert vs. anxiety & unneeded intervention
– Routine (all) vs. “High risk”

Numerous techniques
• 10 movements in 12 hours of activity (Cardiff)
• 10 movements in 2 hours; 4 in 1h
• Count movements 1h 3/wk: = baseline
• Subjective decreased fetal movement

Fetal Monitoring: How (What?) - Fetal Movement
• Cochrane – (RCTs)

– No trials compared FM counting with No FM counting
– Routine fetal movement monitoring: 

• Identified more fetuses at ↑ risk of death 
• No improvement in mortality

• Non randomized studies
– Reduction in perinatal death vs. standard care

• Directed fetal movement counting vs. Optional
• All methods may be similar – but women prefer Cardiff count to 10

– No increase in maternal anxiety 
– Possibly increased attachment

Mangesi Cochrane 2015; Winje BA BJOG 2016

Fetal Monitoring: How (What)? Non-stress test
• FHR will accelerate with movement

– No acidemia, not neurologically depressed
• Reactivity

– Indicates normal fetal autonomic function 
– Non-reactive – sleep vs. other (mat meds) vs. acidemia 

• Semi-fowler - 20 min; Vibroacoustic stim x3 (VAS)
• Reactive or Non-reactive

– ≥2 accels (15pm x 15 sec) and moderate variability
– GA:  24-28 weeks – 50% NR; 28-32wks 15% NR

• <32 weeks use 10 x 10 accelerations
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Fetal Monitoring: How (What)? Non-stress test

• Variables: non repetitive and brief <30 sec in duration
– No additional follow-up

• Variables: ≥3 in 20 min
– Associated with increased risk for CD NRFHT

• Decelerations: >60 sec
– Associated with increased risk:

• CD for NRFHT 
• Stillbirth

Fetal Monitoring: How (What)? CST
• Contraction Stress Test: Fetal response to stress
• Advantage – Identify subtle hypoxia prior to acidosis
• 3 UCs in 10 min

– At least 40 sec in duration
– IV/Oxytocin: 0.5mU/min – increase q20 (max 10mU/min)
– Nipple stimulation

• 50% Faster than IV oxytocin
– Contraindications (relative)

• PTL, PPROM, Previa, Vaginal Bleeding, Prior Classical

CST Scoring: 2 components
Component I 
Reactive – moderate variability, accels vs. Nonreactive
Component II
• Negative: no significant decels – variable/late
• Positive: ≥50% of UCs have late decelerations

– ~50% adverse outcomes: CD for NRFHT, death, low Apgars
– Positive CST not a contraindication to trial of labor

• Reactive, Positive CST
• Equivocal: ≤50% decelerations with UCs

– Tachysystole with q2 UCs/decels
– UC >90 seconds

Fetal Monitoring: CST Management
CST result Follow-up
Reactive-Negative Repeat in 7 days
Nonreactive-Negative Repeat -24h; unless <28wk
Reactive-Equivocal Repeat w/n 24h
Nonreactive-Equivocal Repeat w/n 12-24h, Obs
Reactive-Positive Preterm: BPP, BMZ, cont FHR

Term: delivery, consider TOL
Nonreactive-Positive Preterm: BPP, FHR, BMZ, prep 

Term: delivery, CD
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Fetal Monitoring: How (What)?
• Biophysical Profile  (BPP) – 5 components

– NST, may be omitted (4 components)
– Breathing: ≥1 episode for 30 seconds within 30 min
– Movement: ≥3 discrete body/limb movements w/n 30min
– Tone: ≥1 extension of a fetal extremity with return to 
flexion, or open/close of a hand

– Amniotic fluid: 2cm pocket; AFI (chronic)

Fetal Monitoring: How (What)?
• Biophysical Profile –Scoring (0 or 2)

– Score has directly relationship to fetal pH
• 8/8 or 8/10 or 10/10 - normal (unless oligohydramnios)

– Fetal pH – 7-35-7.40

Fetal Monitoring: How (What)?
• Biophysical Profile –Scoring (0 or 2)

– Score has directly relationship to fetal pH
• 6/10 – Equivocal

– Fetal pH - 7.32

• 2/10 or 4/10 abnormal
– pH 7.28 (4)
– pH 7.18 (2)
– pH 7.08 (0)

BPP – Score is 6/8 for oligohydramnios
Which of the following is TRUE regarding oligohydramnios?

A. Appropriate work/up includes a sterile speculum exam
B. Deepest vertical pocket results in fewer unnecessary 

interventions compared with %tile or AFI
C. Delivery at 36-37 weeks is recommend
D. At <36 weeks, US for EFW, continued surveillance via 

NST/BPP may be considered
E. All of the above 2%

16%

69%

7%7%
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BPP – Score is 6/8 for oligohydramnios
Which of the following is TRUE regarding oligohydramnios
1. Appropriate work/up includes a sterile speculum exam
2. Deepest vertical pocket results in fewer unnecessary 

interventions compared with %tile or AFI
3. Delivery at 36-37 weeks is recommend
4. At <36 weeks, US for EFW, continued surveillance via 

NST/BPP may be considered
5. All of the above

Fetal Monitoring: Biophysical Profile (BPP)
• If Oligohydramnios – work-up/evaluation vs. delivery

– History & PE including SSE
– DVP (2cm pocket without cord) 

• Fewer unnecessary interventions
• No increased risk of poor outcomes

– Delivery (ACOG): 36-37 weeks
– <36 weeks, Individualize assessment & treatment

• US for EFW – If IUGR � Doppler
• Frequent/Continuous fetal surveillance NST/BPP
• If <37 weeks consider BMZ

Fetal Monitoring: How (What)?
• Modified Biophysical Profile
– NST (acute)
– DVP/AFI (chronic)
• Hypoxemia � Decreased fetal urine 
production

– Performs as well as BPP

Fetal Monitoring: Performance
• False negative
Stillbirth occurs within 1 week of a normal score

• False positive
Abnormal score w a normal follow-up/back up test
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In a high risk pregnancy (hypertension, diabetes, etc),
what test for antenatal surveillance has the 
LOWEST false negative rate?

A. Biophysical profile

B. NST with AFI (Modified BPP)

C. NST only
D. Contraction Stress Test

E. All have similar false negative rates

27%

22%
20%

22%

8%

Antenatal Testing Performance
Test False Negative* False Positive@
NST 1.9 50%
Modified BPP 0.8 60%
CST 0.3-0.4 40%
BPP 0.6-0.8 40%

*Risk of stillbirth (per 1000) within 7 days of a negative test 
@abnormal score w a normal follow-up/back up test or labor 
without FHR abnormalities necessitating intervention

Fetal Monitoring: 
Doppler Velocimetry

Fetal Monitoring: Doppler Velocimetry
• Umbilical artery
• Normally grown fetus

– High velocity diastolic flow
• Growth restricted fetus

– Flow during diastole decreases � placental resistance
• S:D ratios � Systole peak velocity/diastole peak velocity (A/B)
• Pulsatility index = A-B/mean velocity
• Resistant index = A-B/A

• UA Doppler – no benefit in a 
normally grown singleton fetus

Alfirevic Z Cochrane 2015
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Doppler Velocimetry – Umbilical artery
• Early onset IUGR (utero placental insufficiency)

– Progressive reduction in diastolic flow
• Hypoxemia, acidemia
• Increased perinatal morbidity and mortality

• Use of UA Doppler – Reduction in perinatal mortality
• >10,000 “high risk” pregnancies

– OR (0.71, 95% CI: 0.52.-0.98)
– NNT 1 in 203  - 1.2 vs 1.7%

• Reduction in IOL (0.89, [0.80-0.99])
• Reduction in cesarean (0.90, [0.84-0.97])

Alfirevic Z Cochrane 2015

Fetal monitoring – When?
• Initiation: ~30-32 weeks

– Indication: AMA, Obesity, Post dates, Cholestasis
– Earlier for more severe/poorly controlled
– Later: Post term; At onset: Cholestasis

• Frequency
– Once, Weekly, Twice weekly, Daily

• ↓ FM, cHTN, A2 GDM, pre-eclampsia with severe features
• Maternal-Fetal Status

– Well controlled chronic hypertensive on medication
– Poorly controlled DM2 with Lupus and fetal trisomy 21

Conclusions - Fetal monitoring
• Goal of fetal monitoring is to prevent stillbirth

– Indication for monitoring  vs. Potential interventions
• Discuss with your patients

– Indications; Rationale; Agree on a plan 
• Risk factors (modifiable), Medical issues, Fetal

• Maternal perception of fetal movements – controversy
– Against: Conclusive data for prevention of stillbirth is 
lacking, may increase visits and fetal evaluations

– For: Lack of risk factor in high % of stillbirth, Inexpensive, 
No � maternal anxiety, No �in intervention 

– For: Decreased fetal movement is associated with poor 
perinatal outcomes

Conclusions - Fetal monitoring
• More than movement counts?

– How? (Tools)
• NST/AFI and BPP vs. CST 
• Doppler (IUGR)

– Cascade of testing 
• Abnormal test requires a follow-up

– Test characteristics
» Good false negative & High false positive

– Consider GA � Delivery, Repeat testing
– Timing – Indication dependent ~32 weeks
– Reduce stillbirth, ?prevent CD/promote SVD
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Outline

• Definition
• Implications of IUGR
• Etiology
• Diagnosis

– Percentile
– Growth curves
– Doppler

• Management

In-utero Growth Restriction

• ACOG  defined IUGR as EFW < 10th percentile
• 4 million births per year -- 400,000 babies are 

IUGR
• Consequences

– At birth and in infancy
– Childhood and adult life : Barker Hypothesis

• Risk of hypertension, hypercholesterolemia, coronary heart 
disease, impaired glucose tolerance and diabetes

• Enormous burden
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Perinatal Mortality and Morbidity Perinatal Morbidity

• Increased risk of spontaneous or induced preterm 
births
– Preterm infants: NEC, need for respiratory 

support
• Neonatal Complications:

– Neonatal asphyxia
– Meconium aspiration
– Hypoglycemia
– Metabolic abnormalities
– Polycythemia

Long Term Sequelae

• Low et al
– 218 “high risk neonates” followed up age 11
– 77 (35%) learning difficulties
– IUGR independent risk factor  (30/77) 

• Blair et al
– Strong association of CP and IUGR among 

neonates >33 weeks

Low JA, Handley-Derry MH, Burke SO, et al
Am J Obstet Gynecol 1992; 167:1499.

Blair E, Stanley F:
Am J Obstet Gynecol 1990; 162:229.

Barker Hypothesis

• Barker et al found an increased risk of 
cardiovascular disease and low 
birthweight in UK

• Insulin resistance, obesity

• Others have reported association with 
bone density, schizophrenia, breast 
cancer and asthma

Barker DJP, Robinson RJ, ed. Fetal and Infant Origins of Adult Disease, 
London: British Medical Journal; 1992.

Gluckman PD, Hanson MA, ed. Developmental Origins of Health and Disease, 
Cambridge: Cambridge University Press; 2007.
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Not All IUGR Are the Same

• Small for gestational age (SGA)
– “constitutionally small”

• Pathologically small 
– Maternal illness present
– Fetal pathology present
– No obvious reason 

Etiology
• Maternal

– Chronic disease ( eg cHTN, DM, SLE, APLS )
– Pregnancy related hypertension
– Smoking and substance abuse ( eg alcohol, cocaine )  
– Malnutrition
– Teratogens (eg anticonvulsants)

• Fetal

– Genetic disorder: chromosomal ( eg T13,T18 T21), genetic 
syndromes

– Structural ( eg gastroschisis, CHD ) 
– Infection: eg CMV, toxo, rubella , zika ( <5% of all IUGR ) 
– Multiple ( more common in mo/di than di/di )

• Placental
– Chorangioma, Confined placental mosaicism
– Abruption

PORTO Study

• Prospective cohort study in Ireland

• 1200 consecutive singleton pregnancies 
with EFW < 10th percentile recruited

• 24 0/7 to 36 6/7

• USS every 2 weeks with Doppler

Unterscheider J, Daly S, Geary MP et al. PORTO study
AJOG2013 ;208: 290. e1-6

Porto Study 

• Mean GA enrolment 30.1 weeks

• Mean GA at delivery 37.8 weeks

• Only Doppler UA and EFW < 3rd percentile 
are associated with adverse outcome

• Oligohydramnios, EFW < 5th or < 10th are 
NOT associated with adverse outcome

• All of the 8 deaths occurred in the group 
EFW < 3rd percentile
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Pilliod RA, Cheng YW, Snowden JM et al 2012

Growth Curve

Which one should we use? 

Growth Curves: Population Ultrasound Derived Curve
• Many USS curves published since 1980s

• In the last few years, large prospective 
studies were published aiming to provide 
fetal growth standards
1) INTERGROWTH-21st Project

• Lancet. 2014;384(9946):869.

2) NICHD Fetal Growth Study
• Am J Obstet Gynecol. 2015 October ; 213(4): 449.e1–449.e41. doi:10.1016/j.ajog.2015.08.032 

3) WHO Fetal Growth Charts
• Kiserud T, Piaggio G, Carroli G, Widmer M, Carvalho J, Neerup Jensen L, et al. (2017) PLoS Med 

14(1): e1002220. doi:10.1371/
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Racial/Ethnic Difference

Buck Louis et al  Racial/Ethnic Standards for Fetal Growth, the 
NICHD Fetal Growth Studies Am J Obstet Gynecol. 2015 
October ; 213(4): 449.e1–449.e41 

Customized Growth Curve

• Gardosi et al 
– proposed standards according to individual 

growth potential calculated for each 
pregnancy

– Standard are adjusted according to maternal 
characteristics ( ht, wt, parity, ethnic origin ) 
are considered

– Pathological process are excluded ( eg DM, 
smoking and prematurity ) 

Gardosi J, Francis A. Adverse pregnancy outcome and association with 
smallness for gestational age by customised and population based 
birthweight percentiles .AmJ Obstet Gynecol 2009;201:28.e1-8.

Customized Growth Curve

Gardosi J, Francis A. Adverse pregnancy outcome and association with 
smallness for gestational age by customised and population based 
birthweight percentiles .AmJ Obstet Gynecol 2009;201:28.e1-8.

Customized Growth Curve

• Other studies do not find it beneficial
– Hutcheon et al1

• Cohort of 783303 births
• Use of customized curve showed no advantage

– Grobman et al 20132

• Secondary analysis of the BEAM study
• Individualized growth curve does not improve the 

association or prediction of CP or death by age 2 

1. J. A. Hutcheon et al  “Customised birthweight percentiles: does adjusting for maternal characteristics matter?” 
International Journal of Obstetrics and Gynaecology, vol. 115, no. 11, pp. 1397–1404, 2008 
2. Grobman et al. The association of cerebral palsy and death with small-for-gestational-age birthweight in preterm 
neonates by individualized and population-based percentiles. Am J Obstet Gynecol 2013;209:340.e1-5. 
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Multiple Gestation

• In the first and second trimesters
– the growth rate of twins is not significantly 

different from that of singletons 

• In the third trimester, 
– especially after 30-32 weeks, most studies 

have described slower fetal growth
– Near term, up to 40% will be labelled as small

Grantz KL, Grewal J, Albert PS, et al.
Dichorionic twin trajectories: the NICHD Fetal Growth
Studies. Am J Obstet Gynecol 2016;215:221.e1-16.

Twin Growth Curve

• Is that a normal adaptive process or is it 
associated with adverse outcome?

• More information is needed

• Most physicians use the singleton 
standard 

Screening for IUGR

• All pregnant patients should be screened 
for risk factors

• Fundal heights after 24 weeks
– Sensitivity 27-86% specificity 80-90%

– Limitations with obesity, multiple gestation, 
fibroid

• Consider USS if risk factors present

ACOG Technical Bulletin No. 134  May 2013
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Screening for IUGR

• Routine 3rd trimester USS 
– For low risk unselected populations does not 

confer benefit on mother or baby
– 8 trials recruiting 27024 women were included
– Screened group has a higher C-section rate, 

but not statistically different
– Not recommended    

Bricker et al Cochran Database Syst Review 2008

POP Study
• Prospective cohort study

• 4512 nulliparous women with singleton 
pregnancy enrolled

• They all get research ultrasounds at 28 
and 36 weeks. Results were not disclosed 

• Women will get ultrasound in 3rd trimester 
if clinically indicated 

Screening for fetal growth restriction with universal third
trimester ultrasonography in nulliparous women in the
Pregnancy Outcome Prediction (POP) study: a prospective
cohort study. Lancet vol 386  Nov, 2015

Result

SGA Severe SGA

Selective Universal Selective Universal

Sensitivity 20% 57% 32% 77%

Specificity 98% 90% 97% 87%

False
positive

2% 10% 3% 13%

Adapted from Savio et al . Lancet  vol 386 2015

Other Screening Strategies

• Serum analytes
• Low PAPP-A ( under 5th percentile )
• Birth weight under 10th percentile OR 2.8 
• Positive predictive value of 16%  

• Doppler of uterine artery
• High impedance in flow is associated with adverse 

obstetric outcomes 
• Pooled likelihood ratio 3.7 /  0.8 if normal result

• Not recommended
1. Dugoff et al : AJOG vol191 issue4, Oct 2004 Pg 1446-1451
2. Papgeorghiou et al :
Best practice & Research Clinical Obstet Gynae vol19 Issue 3 2004 Pg 383-396 
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Confirm EDC
GA Method Discrepancy to 

support re-dating

≤ 8 6/7

9 0/7 to 13 6/7

CRL

CRL

>5d

>7d

14 0/7 to 15 6/7 BPD, HC, AC, FL >7d

16 0/7 to 21 6/7 BPD, HC, AC, FL >10d

22 0/7 to 27 6/7 BPD, HC, AC, FL >14d

28 0/7 + BPD, HC, AC, FL >21d

ACOG Committee Opinion 611

Doppler

Umbilical Artery (UA)

Middle Cerebral Artery (MCA) 

Ductus Venosus (DV)

Fetal Circulation Dopplers

placenta

Arterial
Umbilical Artery

MCA

Venous
Umbilical Vein

Ductus Venosus

Uterine artery
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Umbilical Artery Doppler

Doppler waveform represents 
downstream impedance to flow

Doppler Waveform Analysis

Umbilical Artery Doppler

• As placental insufficiency worsens, 
diastolic flow progressively decreases

Morrow RJ; Adamson SL; Bull SB; Ritchie JW SO
Am J Obstet Gynecol 1989 Oct;161(4):1055-60. 

Decreased Absent Reversed

30% 70%
Abnormal 
Vasculature

Absent End Diastolic Flow
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Reversed End Diastolic Flow Perinatal Outcomes

• Absent or reversed flow is associated with 
adverse perinatal outcome

• It may be present for weeks before 
additional sign of fetal compromise occurs

Physiological
Changes

Increased placental 
vascular resistance

Shunting to vital organs
“Brain-sparing”

Impaired cardiac
functions

UA S/D increases

MCA P/I decreases

Abnormal 
venous flow

Doppler 
Changes

Classic Model for Progression of Doppler Changes PORTO Study 

• “Classic Model” exists but 
no more frequent than any 
other pattern

• With UA Doppler alone, it 
captures 86% of all 
adverse outcomes

Unterscheider J, Daly S, Geary MP, et al. 
Predictable progressive Doppler deterioration in 
IUGR: does it really exist? Am J Obstet Gynecol
2013;209:539.e1-7
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MCA Doppler

Brain Sparing Effect

Cerebral Circulation
“Brain Sparing Effect”

Cerebral Blood Flow

• Hypoxemia

• Hypoxemia + Acidemia

MCA Doppler Doppler Waveform Analysis
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Venous Dopplers

Reflects fetal cardiac function

Predictive of adverse perinatal outcome

Late sign

Ductus Venosus Qualitative Assessmnet

• Blood flow should 
always be antegrade

• Absent or reversed 
flow is always
abnormal

S
D

A
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Venous Doppler abnormality
is the strongest predictor 

Doppler Abnormality Perinatal Mortality

SD elevated 5.6%

AEDF/REDF 11.5%

Venous 38.8%

Baschat.Ultrasound Obstet Gynecol 2004; 23: 111–118

ACOG Opinion on Doppler Use 
in IUGR

• Recommend Umbilical artery Doppler
– In conjunction with standard fetal surveillance 

(NST, BPP)
– It provides insight into underlying etiology
– May affect timing of delivery

• Role of assessments of MCA and DV 
remains uncertain

ACOG Technical Bulletin no 134 May 2013

Other Interventions

• Bedrest1

• Plasma volume expansion2

• Maternal nutrient supplementation3

• Low dose aspirin4

• Maternal oxygen5

1. Cochrane  Review 2008

2. Cochrane  Review 2008

3. Cochrane  Review 2003

4. Newnham et al 1995  RCT 

5. Cochrane  Review 2003

Timing of Delivery
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Optimal Timing of Delivery

• Despite over 10000 publications on the 
topic, confusion remains

• Timing of delivery for early IUGR is highly 
controversial

• 3 randomized trials:  
– GRIT - 2003
– DIGITAT - 2010
– TRUFFLE - 2015

Growth Restriction Intervention Trial 
GRIT Study 

• 548 preterm IUGR ( 24 – 36 wks )

• Uncertainty regarding delivery

• Randomized to delivery or observation 
until clinical course is clear

• No difference in mortality
• No difference in long term outcome 

– Age 6 to 9 years of age

1. The GRIT Study Group. A randomized trial of timed delivery for the compromised preterm fetus: short term 
outcomes and Bayesian inter- pretation. BJOG 2003;110:27-32. 
2. Walker et al : The Growth Restriction Intervention Trial: long-term outcomes in a randomized trial of timing 
of delivery in fetal growth restriction. Am J Obstet Gynecol 2011;204:34.e1-9. 

DIGITAT Study 

• Disproportionate Intrauterine Growth 
Intervention Trial at Term

• Multicenter trial done in the Netherlands
• Women with singleton pregnancy beyond 36+ 

weeks with suspected IUGR
– 321 randomised to induction
– 329 randomised to expectant monitoring

• Primary outcome – composite measure of adverse 
neonatal outcome (not powered to detect 
difference in stillbirth) 

Boers et al BMJ 2010;341:c7087

DIGITAT
• Result

– No difference 
– C-section rate similar in both groups 

• 14.0% induction vs 13.7% expectant

– Follow-up 
• Neonatal morbidity1

– No difference

• Neurodevelopment and behavior2

– No difference

1. Boers KE, van Wyk L, van der Post JAM, et al. Neonatal morbidity after induction vs expectant monitoring in intrauterine growth 
restriction at
term: a subanalysis of the DIGITAT RCT. Am J Obstet Gynecol 2012;206:344.e1-7
2. van Wyk L, Boers KE, van der Post JAM, et al. Effects on (neuro)developmental and behavioral outcome at 2 years of age of 
induced labor
compared with expectant management in intrauterine growth-restricted infants: long-term outcomes of the DIGITAT trial. 
Am J Obstet Gynecol 2012;206:406.e1-7.



15

Analysis of HYPITAT and DIGITAT trials

1172 women with unripe cervix 

( Bishop score 3 to 6 ) 

• 572 IOL and 600 expectant
• No difference in C/S  (15.4% vs 16.5% )

• No difference of neonatal outcome 

• Fewer cases of cord pH < 7.05 in the 
induction group ( 1.7% vs 4.8% ) 

Benardes et al  et al . BJOG 2016; 123: 1501-1508 

Trial of Umbilical and Fetal Flow in 
Europe

( TRUFFLE ) 

• Multicenter trial performed between 2005-
2010 in Europe

• Inclusion criteria
– Singleton fetus 26-32 weeks
– AC < 10th percentile with elevated UA PI

TRUFFLE
• Randomize 3 arms of trigger

1. CTG abnormality ( STV < 3.5 to 4 ms  ) 
2. Early venous abnormality ( DV PI >95th )
3. Late venous changes ( DV no A ) 

• Primary outcome 
– Survival without neurodevelopment age 2

• 511 patients entered randomization
– 2005 and 2010

Lee et al :2 year neurodevelopmental and intermediate perinatal outcomes in 
infants with very preterm fetal growth restriction ( TRUFFLE ) : a randomized 
trial. Lancet vol 385 May 30, 2015

Results

• Mean gestational age of delivery 30.7 
weeks

• Mean birth weight 1019 g

• 98% liveborn

• 92% survive until discharge
• 69% survived without severe morbidity

• 60% HTN at enrolment – 72% at time of 
delivery
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CTG STV
n=166

DV 95
n=167

DV no A
n=170

Total
n=503

Survivor assessed for 
neurodevelopment

131
(86%)

131 
(84%)

140 
(92%)

402 
(87%)

Survivor without impairment

% of survivors

% of all infants

111

85%

77%

119

91%

84%

133

95%

85%

363

90%

82%

Perinatal or infant death
Before 2 years

13
(8%)

11
(7%)

17
(10%)

41
(8%)

Impairment at 2 years 20
(15%)

12
(9%)

7
(5%)

39
(10%)

Cerebral palsy 5
(4%)

1
(1%)

0
(0%)

6
(1%)

Adapted from Table 4. Lees et al Truffle trial 

Primary outcome Interpretation

• No difference in survival without 
neuroimpairment between groups

• Neuroimpairment at 2 years is less 
frequent among survivors in the late DV 
change group

What Does ACOG 
Recommend?

• Isolated IUGR
– Deliver at 38 0/7 to 39 6/7 weeks

• IUGR with additional risk factors
– eg oligohydramnios, abnormal Doppler, 

maternal risk factors or co-morbidities
– Deliver between 34 0/7 – 37 6/7 weeks

ACOG Technical Bulletin no 134 May 2013

Thank You 



6/16/2017

1

Second Stage of Labor:  
When to Start and Stop

Aaron B Caughey, MD, PhD
Professor and Chair

Department of Obstetrics and Gynecology
Oregon Health & Science University

caughey@ohsu.edu

Financial Relationships

• No financial disclosures related to this talk
• Medical Advisor to: 

• Celmatix, Mindchild
• Bob’s Red Mill

Objectives

� Second stage of labor
� Epidemiology of second stage 
�Methodologic Challenges 

�When to stop - how long is too long?
�When to start
� Delayed vs. Immediate Pushing

Question
36 y.o. G1P0 at 40 wks GA with an epidural 
labored down for 1 hour (from 0 to +1) and now 
has pushed for 2 hours (from +1 to +2). What is 
the plan? 

A. continue to push for up to 1 more 
hour

B. continue to push for up to 2 more 
hours

C. continue to push for up to 3 more 
hours

D. Begin conversation about OVD
E. Begin conversation about cesarean
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Labor:  Friedman Curve

First stage                                   Secon d stage

Friedman EA. Primigravid labor. Obstet Gynecol 1955
ACOG Practice bulletin.  Dystocia and augmentation of labor.  No 49; Obstet Gynecol 2003

� Second stage of labor
� Nulliparas:  2 hours
� Multiparas:  1 hour

Second Stage of Labor

� Hamilton – 1861 – suggested 2 hours as 
prolonged second stage
� Duration of the second stage of labor
� Nulliparas:  54 minutes 
� Multiparas: 19 minutes
� Use of regional anesthesia increases the mean 

duration of second stage by 25 minutes

Hamilton  G. Classical observations and suggestions  in obstetrics. Edinburgh Med J. 1861
Zhang et al.  Does epidural prolong labor & increas e risk of cesarean delivery.  Am J Obstet Gynecol 2001
Kilpatrick et al.  Characteristics of normal labor.   Obstet Gynecol 1989

Second Stage of Labor

� ACOG:  Prolonged second stage of labor

� Nulliparas:  2 hours without regional anesthesia
3 hours with regional anesthesia

� Multiparas:  1 hour without regional anesthesia
2 hours with regional anesthesia

ACOG Practice bulletin.  Dystocia and augmentation of labor.  No 49; Obstet Gynecol 2003

Zhang:  Labor Curve

� Second stage of labor in nulliparous women

Zhang J et al. Reassessing labor curve in nulliparou s women. Am J Obstet Gynecol 2002

Station
Time (minutes) 

1%ile         Median        95%ile

+1  to  +2 1                16              176

+2  to  +3 1                  7                38
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Second Stage of Labor
Friedman Study 

(n=500)
Zhang Study

(n=1,162)

Year of data collection early 1950s 1992 - 1996

Birthweight 2.5-4.0kg 85 % 100 %

Induction of labor 4 % 0 %

Epidural anesthesia 8 % 48 %

Oxytocin augment. 9 % 50 %

Low forceps/vacuum 51 % 13 %

Zhang J et al. Reassessing labor curve in nulliparou s women. Am J Obstet Gynecol 2002
Friedman EA. Primigravid labor. Obstet Gynecol 1955 

Studying the Second Stage

Studying the Second Stage Second Stage of Labor

� Challenges of studying labor duration

� Non-normal distribution
�Median, 95 th centile
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2nd Stage of Labor:  Nulliparas

0
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Cheng YW, et al. The second stage of labor and epidural use: a larger effect than previously suggested. 
Obstet Gynecol. 2014

2nd Stage of Labor:  Multiparas
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p<0.001 by Log-rank

Cheng YW, et al. The second stage of labor and epidural use: a larger effect than previously suggested. 
Obstet Gynecol. 2014

Median 95%ile

Nulliparas
No Epidural

50 min 201 min

Nulliparas
Epidural

126 min 339 min

Multiparas
No Epidural

14 min 84 min

Multiparas
Epidural

40 min 262 min

Results:  Second stage of labor

p<0.001

138 min

Cheng YW, et al. The second stage of labor and epidural use: a larger effect than previously suggested. Obstet Gynecol. 2014

Second Stage of Labor:
How long is too long?

� Hard to even know the natural course
� Particularly with epidural

� What about outcomes with shorter or longer 
second stage?
� How do interventions improve these 

outcomes?
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Second Stage of Labor:
How long is too long?
� 6791 nulliparas reached second stage (1996-99)
� Increased maternal morbidity with prolonged 2 nd stage
� No differences neonatal outcomes 

0

5

10

15

20

25

30

35

40

CD OpVD PeriLac Chorio PPH

2nd Stage 0-2hrs (n=6259)

2nd Stage 2-4 hrs (n=384)

2nd Stage >=4hrs (n=148)

%

p<0.001 for all

Myles et al. Maternal & neonatal outcomes in patien t with a prolonged 2 nd stage.  
Obstet Gynecol 2003

Cheng YW, Hopkins LM, Caughey AB. How long is too long: Is a prolonged second stage of labor associated 
with worse maternal and neonatal outcomes? Am J Obstet Gynecol, 2004;191:933-8

Second Stage of Labor:
How long is too long?

Cheng YW, Hopkins LM, Caughey AB. How long is too long: Is a prolonged second stage of labor associated 
with worse maternal and neonatal outcomes? Am J Obstet Gynecol, 2004;191:933-8

Second Stage of Labor:
How long is too long? Second Stage - How long is too long?

� Nova Scotia Atlee Perinatal Database (1988-2006)
� Term, singleton pregnancies delivered in 2 nd stage
� 11,470 (9%) prolonged; 110,206 no prolonged 2 nd stage

Allen et al.  Maternal and Perinatal outcomes with increasing duration of 2 nd stage.  
Obstet Gynecol 2009

Nulliparas <2 hr 2-3 hr 3-4 hr 4-5 hr >5 hr

PP hemorrhage 6.0 % 1.30 1.53 1.59 1.75

Blood transfusion 0.5 % 0.89 0.62 0.53 0.64

OB trauma 0.2 % 1.45 1.84 2.07 2.18

Endomyometritis  2.3 % 1.30 1.63 1.51 1.49

Referent:  2 nd stage <2 hrs (baseline rate); aOR by 2 nd stage duration compared to referent
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Summary - How long is too long?

� Varied evidence
� Maternal outcomes worse
� Unclear impact on neonatal outcomes

� Consider causal models for 
maternal outcomes

Summary - How long is too long?
� Chorioamnionitis
� Is it that simply longer labor leads 

to more infections?

OR
� Women with pre-chorio / chorio

have longer labors?

Summary - How long is too long?
� PPH / Perineal lacerations
� Is it that simply longer labor leads 

to more bleeding / injury?

OR
� Women with longer second stages 

eventually are delivered via 
cesarean / op vag delivery leading 
to complications?

OVD vs. Expectant Management

Cheng YW, Shaffer BL, Bianco K, Caughey AB. Timing of operative vaginal delivery and 
associated perinatal outcomes in nulliparous women. J Matern Fetal Neonatal Med. 
2011;24:692-7
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OVD vs. Expectant Management

Cheng YW, Shaffer BL, Bianco K, Caughey AB. Timing of operative vaginal delivery and 
associated perinatal outcomes in nulliparous women. J Matern Fetal Neonatal Med. 
2011;24:692-7

How long is too long? - Summary
� If progress is being made, duration of the 2nd stage alone 

DOES NOT mandate intervention by operative delivery.

� A specific absolute maximum length of time spent in 
second stage of labor beyond which all women should 
undergo operative delivery has not been identified. 

� Before diagnosing arrest of labor in second stage, if 
maternal and fetal conditions permit, allow for following:  
� At least 2 h of pushing in multiparous women
� At least 3 h of pushing in nulliparous women

� Longer durations may be appropriate on individualized 
basis (eg, with use of epidural analgesia or with
fetal malposition). 

ACOG / SMFM, Caughey AB, Cahill AG, Guise J-M, Rouse DJ. Obstetric Care Consensus Document 
No. 1. Safe Prevention of the Primary Cesarean Delivery. Obstet Gynecol. 2014 Mar;123:693-711.

‘Prolonged’ Second Stage Question – When to Start?
36 y.o. G1P0 at 40 wks GA with an epidural 

labored down is at 0 station. What is the plan? 

A. Labor down until urge to push
B. Labor down for up to 2 hours
C. Discuss options of pushing and 

laboring down with patient
D. Start pushing
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Delayed Pushing – “Laboring Down”

� Brought to us by the epidural
� Facilitated by the loosening of the 

“3 hour” rule for second stage
� Attempts to address the 

association between epidural and 
operative vaginal deliveries

Delayed Pushing - PEOPLE
� Largest  RCT is the PEOPLE study 

(Pushing Early or Pushing Late 
with Epidural)  

� Multi-site trial from Canada, et al. 
with a total of 1862 nulliparous
women randomized into two 
groups 

� “Delay” = ~2 hrs 
Fraser et al.  Multicentered, RTC of delayed pushin g for nulliparas in the second stage with 
continuous epidural analgesia.  Am J Obstet Gynecol 2000

Delayed Pushing - PEOPLE

� PEOPLE:  1,862 with epidural;1994-1996

Fraser et al.  Multicentered, RTC of delayed pushin g for nulliparas in the second stage with 
continuous epidural analgesia.  Am J Obstet Gynecol 2000

Delayed 
Push (n=926)

Early Push
(n=936) RR    95% CI

Duration 2nd stage (min) 187min (86-
314)

123min (49-
248)

----

“Difficult” delivery
Midpelvic procedures
Low-pelvic procedure
Cesarean delivery

17.8 %
9.3 %
3.5 %
5.0 %

22.5 %
13.0 %

3.8 %
5.7 %

0.79   0.66-0.95
0.72   0.55-0.93
0.93  0.58-1.49
0.88  0.60-1.29

Other OVD 24.5% 24.3% NS

Delayed Pushing - PEOPLE

� Maternal Outcomes  

Fraser et al.  Multicentered, RTC of delayed pushin g for nulliparas in the second stage with 
continuous epidural analgesia.  Am J Obstet Gynecol 2000

Delayed Push 
(n=926)

Early Push
(n=936)

RR (95% CI)
P value

3rd/4th degree lac 9.3 % 9.5 % NS

Fever (38’ C) 8.5% 4.5% 1.88 (1.31-2.71) 

EBL>500ml 17.6 % 16.8 % NS
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Delayed Pushing - PEOPLE

� Neonatal Outcomes  

� No difference – Respiratory, blood cultures, 
fractures, Apgars

Fraser et al.  Multicentered, RTC of delayed pushin g for nulliparas in the second stage with 
continuous epidural analgesia.  Am J Obstet Gynecol 2000

Delayed Push 
(n=926)

Early Push
(n=936)

RR (95% CI)
P value

Abnormal uapH (<7.10) 4.5% 1.8% 2.45 (1.35-4.43)

Ventilation 6.9% 6.3% NS

Delayed Pushing - Meta

� Delayed pushing vs. Active pushing
� Meta-analysis of 7 RCTs (n=2,827)

Relative Risk 95% CI

Spontaneous VD 1.08 1.01 – 1.15

Operative VD 0.77 0.77 – 0.85

Cesarean delivery 0.80 0.57 – 1.12

Duration of pushing (hrs) -0.19 -0.27 – -0.12

Perineal lacerations 0.88 0.72 – 1.07

Episiotomies 0.97 0.88 – 1.06

Broncato et al.  A meta-analysis of passive descent  versus immediate pushing in nulliparous 
women with epidural analgesia in the 2 nd stage of labor.  J Obstet Gynecol Neonatal Nurs 2008

Summary: Second Stage of Labor

� Delayed vs. Active
� Sounds good
� Data are mixed
� Is benefit only achieved in settings of poor patien ce?
� Potential tradeoffs between:
�Mode of delivery
� Fever / pH
� ? Pelvic floor

Optimizing Management of the 
Second Stage of Labor

To assess the effectiveness of 
immediate vs. delayed pushing at 
complete cervical dilation in nulliparous 
women on:

1) Rate of spontaneous vaginal delivery
2) Composite neonatal morbidity, and
3) Maternal pelvic floor dysfunction 
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Optimizing Management of the 
Second Stage of Labor

Study Sites:
1) Washington University (Cahill, Tuuli)
2) UAB (Tita)
3) U Penn (Srinivas)
4) OHSU (Caughey)

Enrolling 3200 women  - 2014-2018

Future Research Directions

� Large, prospective, observational, multicenter 
study of second stage 

� Prospective, interventional trials:
� Prolonged second stage definitions
� 3 hours vs. 4/5/6 hours

� Epidural use / regimens
� Manual rotation / Operative vaginal delivery
� Etc.

Question
36 y.o. G1P0 at 40 wks GA with an epidural 
labored down is at 0 station. What is the plan? 

A. Labor down until urge to push
B. Labor down for up to 2 hours
C. Discuss options of pushing and 

laboring down with patient
D. Start pushing

L a b
o r  d

o w n
 u n t

i l  u r
g e  t

o  p u
s h

L a b
o r  d

o w n
 f o r

 u p  
t o  2

 h o u
r s

D i s c
u s s  

o p t
i o n s

 o f  p
u s h

i n g  
. . .

S t a r
t  p u

s h i n
g

5%
15%

73%

7%

How long is too long?

Friedman E,  Sachtleben M. Dysfunctional Labor II.  Obstet Gynecol . 1961;17:566-78
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How long is too long?

Friedman E,  Sachtleben M. Dysfunctional Labor II.  Obstet Gynecol . 1961;17:566-78

Thank You

Thank You

No negative neonatal effects with inc duration AFTER controlling for 
confounding factors

Maternal Morbidity inc sig after 2 hours for IP fever, and PPH
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� Secondary Analysis of Fetal Pulse OxTrial
� Nulliparous women N=5341
� 96% epidural use, 87% oxytocin use, 38.6% IOL

� 75% NSVD, 18.5% OVD, 7.4% CD
� In >3 hours of 2nd Stage labor, increased risk for: 
� Chorioamnionitis
� 3rd & 4th deg lacerations
� PPH (atony) 
� No negative neonatal outcomes
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14

0-2 Hours (n=4662)

2-3 Hours (n=550)

>=3 Hours (n=257)

Second Stage of Labor
� 5158 multiparas reached second stage (1991-2001)
� Increased maternal complications
� Increased neonatal morbidity 

%

5minApgar<7         UA pH<7.0             NICU Neo M orbidity       Prolong Hosp

Cheng et al.  Duration of 2 nd stage of labor in multiparous women.  Am J Obstet Gynecol 2007

p<0.001 p<0.001

p=0.002

p=0.006

p=0.015

Epidural and Second Stage
� Cochrane Systematic Review 
� 5 RCTs (462 participants)

� Assess impact of discontinuing epidural on:
� Rates of instrumental delivery and outcomes
� Analgesia and satisfaction with labor care

Torvaldsen S et al. Cochrane Database of Systematic  Reviews 2009.
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Epidural and Second Stage
� Discontinuing vs continuing epidural: 
� Instrument delivery :  RR=0.84  [0.61-1.15]
� Cesarean delivery:  RR=0.98  [0.34-2.25]
� Spontaneous VD:  RR=1.11  [0.95-1.30]
� Malposition:  RR=1.36  [0.73-2.56]
� Inadequate pain relief:  RR=3.68  [1.99-6.80]
� 5-min Apgar<7:  RR=3.92  [0.45-34.2]
� Duration of 2nd stage:  -5.8min  [-12.9-1.30]

Torvaldsen S et al. Cochrane Database of Systematic  Reviews 2009.

Positioning in Second Stage

� Positioning in women with epidural:   
Upright vs. Neutral
� 2 trials (281 participants)

RR 95% CI

Instrumental delivery 0.77 0.46-1.28

Cesarean delivery 0.57 0.28-1.16

Roberts et al.  Meta-analysis of upright position i n 2nd stage.  Acta Obstet Gynecol Scand 2005



Obstetric Emergencies
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Introduction
� Update on Obstetrical Emergencies
� Increasing Maternal Mortality rates
� Most common
� Hemorrhage, Hypertension, Sepsis
� Rare Obstetrical Emergencies
� Life threatening due to rarity
� What can we do to prepare

Case report # 1
� 25 year old G1 women at 37 weeks goes to ED 

for:
� Whole body swelling for 1-2 weeks
� Headache for 3 days

� Mid-epigastric pain x 2 days

� In ED:
� Blood pressure 160/100

� 3 + proteinuria, CBC and LFTs are normal
� Given a GI cocktail 

� Told to follow up with OB/GYN in the next week



Case report # 1
� 3 days later:
� Seizure at home. Taken to OB hospital with Dx of 

Eclampsia

� Recurrent seizures starting MgSO4

� CVA occurs 

� Post Op day 2:
� Mother died

Case report # 1
� Massive failure on multiple levels:
� ED missed the Dx of preeclampsia

� Patient uneducated on S/S of preeclampsia

� Did not contact OB provider
� Did not follow up with OB provider

� Much more common in the postpartum period

� Patient presents to ED with headache

� ED doesn’t know she is postpartum
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Question #1
What is the leading cause of Maternal mortality according 
to the CA-PAMR Report?

A. Hypertensive disorders of 
pregnancy

B. Obstetrical hemorrhage
C. Sepsis/infection
D. Maternal Cardiac disease
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Training in Obstetrical 
Emergencies

� History of well intended biologically plausible 
interventions which turned out to be wrong
� X-Ray pelvimetry to Dx pre-labor CPD
� High dose Vitamin C and E to prevent preeclampsia

� Robust data shows:
� Some training helpful 

� Others detrimental to outcome

� One reports show a worsening fund of knowledge 
at 6 weeks with loss of confidence

� Effective training is not cheap but can be cost 
effective



Training in Obstetrical 
Emergencies

� Evidence for effective and sustainable training 
does show:
� Local unit based and multi-professional training
� Use of Mannequins and practice based tools

� Much Research is still needed
� Why different programs are associated with different 

outcomes

� Data to harness financial support

Rare Obstetrical Emergencies
� Often seen once in a life time

� Untreated – can have a high maternal mortality 
rate

� If diagnosed – Survival markedly improved

Case Report # 2
� 31 y.o. female G2 P 1001 prior C/S
� 36 weeks with Severe PIH, Repeat C/S
� BP 160/100, 3+ proteinuria
� Underwent Repeat C/S with cystotomy
� POD # 3 
� BP 135/86
� Patient wants to go home
� Blood tinged urine
� Pl ct 38K, Repeat 18 K
� Platelet transfusion - 40K pl ct

Case Report # 2
� POD # 4
� The patient continues to feel fine without 
any S/S of severe preeclampsia.
� Platelet count 18 K
� POD #5
� The patient’s pl ct 13 K without S/S of severe 
preeclampsia



Question # 2

Diagnosis?

A. Severe Preeclampsia
B. Immune thrombocytopenia (ITP)
C. Thrombotic thrombocytopenia purpura 

(TTP)
D. Systemic Lupus Erythematosus (SLE) 
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Case Report # 2
� POD #6
� CNS changes, the patient becomes confused.
� The patient develops shortness of breath, 
Cardio-respiratory distress
� Question of pulmonary embolism
� Sent to Radiology for a VQ scan

� Patient Died

Thrombotic Thrombocytopenia 
Purpura (TTP)

� Severe multisystem disease.
� Similar to severe preeclampsia
� Diagnosis
� Micro angiopathic hemolytic anemia
� Thrombocytopenia 5-100K
� Fever most cases
� CNS abnormalities: Confusion, delirium, coma, 
seizures, hemiparesis, aphasia, and visual field 
changes
� Occur in over 90% of cases with mortality
� Renal dysfunction

TTP
� Mortality rate in past  90%
� Etiology:
� Severe Acquired ADAMTS13 deficiency
� Inherited ADAMTS13 deficiency
� Cleaves large VWF molecules
� Blocked by IGG auto antibodies
� Peak incidence age 20 - 40 yrs
� More Common in women



TTP
� Associated with no illness or
� Infections
� Pregnancy, 10-25 % of cases
� Autoimmune disease, 10 % SLE, + ANA  20%  of 
time
� Surgery, Hysterectomy, Chole, C/S, 
� Angiograms
� Past history increase risk of relapse
� 7.5%, 84% within 1 month

TTP
� Treatment
� No randomized controlled studies
� Corticosteroids
� Splenectomy
� Plasma-pheresis, Plasma infusions
� With Treatment Survival as high as 90% 
� CNS changes most sensitive to treatment
� LDH sensitive indicator  to disease activity
� Platelet count, renal f(x) slow to recover

Future pregnancies
� Jiang Y et al 2014 Pregnancy Outcomes 

following recovery from acquired TTP

� Oklahoma TTP-HUS Registry 1995 – 2012

� 10 women had 16 pregnancies 1999-2013
� 2 recurrent TTP post partum

� 5 of 16 (31%) had preeclampsia

� 13 of 16 normal pregnancies (81%)

� Re-occurrence of TTP uncommon but increase 
in preeclampsia 

Future pregnancies
� Inherited ADAMTS13 deficiency
� Invariably get TTP in pregnancy

� Require plasma transfusion, immunosuppressive 
medications or Plasma-pheresis

� Severe acquired ADAMTS13 deficiency
� Measurement of ADAMTS13 activity in severe 

acquired ADAMTS 13 deficiency. 
� May be helpful for following disease



Case Report # 3
� 24 year old G2 P1001 at term in labor
� Normal first delivery and this pregnancy
� Epidural with bolus given at 9 cm
� While pushing suddenly sits up and passes out.
� Unresponsive – “Code Blue” called
� Anesthesia intubated patient
� OB/GYN performed a forceps delivery 

Question # 3

Diagnosis in Case # 3?

A. High spinal 
B. Amniotic fluid embolism 
C. Eclamptic Seizure
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Case Report # 3
� Despite rapid intubation and ICU 
management
� DIC and cardiac failure develops
� The patient is transfused multiple units of 
blood products.
� Patient recovers but in ICU for 3 weeks

Amniotic Fluid Embolism
� Historically close to 100% mortality
� Intrapartum or Postpartum
� Sudden onset hemodynamic collapse
� Hypoxia, hypotension, DIC, Fetal distress
� Mechanisms
� Amniotic fluid, fetal cells enter maternal sinuses 
� Pulmonary embolism, vasospasm
� Hypoxia,  Heart failure
� DIC,  tissue factor



Amniotic Fluid Embolism
� Treatment
� Oxygen
� Intubation
� IV fluids and blood products
� ICU setting
� Outcome
� Prior outcome 60-80% maternal mortality
� Significant morbidity, but decreasing
� Recent data 15-25% mortality

Amniotic Fluid Embolism
� May 2017 Green Journal: What is new in 
AFE?
� IGF binding protein -1 increased
� Only effective test for AFE
� Cases without CV collapse 
� 3 case reports of DIC requiring multiple 
transfusions and hysterectomy

� 1:1 transfusion with FFP to PRBCs
� < 1:1 40% survival
� 1:1 90% survival

Summary
� Maternal Mortality is increasing nationwide:
� Many/most related to Obstetrical Emergencies

� Hypertension, Hemorrhage, AFE

� Many toolkits are available to prepare us for 
when they might occur.

� When training, must make sure effective and 
beneficial.

� Rare obstetrical emergencies may be missed if 
not identified. 
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Ob-Anesthesia Update:
PCA Fentanyl, Epidural, and More

Objectives

• Discuss programmed intermittent dosing for Labor Epidural

• Discuss the Evidence for PCA in Labor

• Compare and Contrast Fentanyl vs Remifentanil

• Review the Role of Nitrous Oxide in Labor
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Gold Standard: Labor Epidural

• Catheter based technique utilized in early 1930’s
• Advances made in early 80’s with use of local anesthetics and opioids
• Techniques advanced: CSE and patient-controlled pumps
• Widely used in the U.S. with some centers up to 80% laboring women
• Survey of Women epidurals are the most common form of labor 

analgesia

Ideal Labor Epidural

• Effective Pain Relief
• Safe
• Minimal Effects on Progress or Outcome of labor
• Minimal effects in the fetus or Newborn
• Minimal Maternal side effects

• Lower limb motor block
• Pruritus
• Nausea

Wong et al. A&A 2006; 102:904-9

• Primary outcome: bupivacaine consumption 
(n=126)

• CSE epidural initiation
• 0.0625% Bupiv with fentanyl
• PIB 6ml q30min (400 ml/hr)
• Continuous 12 ml/hr
• PCEA for both set at 5ml q10min
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Less Local 
Anesthetic Use with 
PIB (p<.01)

Wong et al. A&A 2006; 102:904-9

Figure 1. Box plot of total bupivacaine consumption per hour from

Improved 
Satisfaction with PIB 
(p<.01)

Wong et al. A&A 2006; 102:904-9

Fewer manual boluses by provider with PIB 
dosing  (p<.01)

Wong et al. A&A 2006; 102:904-9

• Primary outcome: Motor Function (Bromage score)
• Secondary outcome: Mode of Delivery
• Initiation of epidural with 20 ml of Bupiv 0.0625% + sufentantil 0.5

mcg/ml (N= 145)
• PIEB dose 10ml every 60 min
• Continuous 10ml/hr
• Both groups at PCEA for breakthrough pain
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• Patient Refusal or Inability to Cooperate
• Increased ICP from Mass Lesion
• Skin or Tissue Infection at Needle Placement Site
• Frank Coagulopathy
• Uncorrected Maternal Hypovolemia
• Inadequate Experience with Technique

Contraindications to Epidural & Spinal Anesthesia

Chestnut’s Obstetric Anesthesia 2009, 4th Edition, pg. 431

Patient who is 34 yo G1P0 at 39 weeks with concern for Severe Pre-E vs. HELLP 
undergoing induction of labor and platelets dropping from 120k to 80k.  
Patient is requesting analgesia for contraction pain. Anesthesia consult called, 
but in the meantime and you start talking to her about her options you tell 
her…
A. She can have Fentanyl IV bolus or a Fentanyl PCA
B. There is new medication called Remifentanil she 

could try
C. She can have an epidural you think it will be fine
D. You suggest Nitrous oxide 
E. You give her a “bark of wood” and hope for the best 
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Opioids

• Bind to specific receptiors in CNS
• 4 major opioid receptors- mu (µ1 and µ2), kappa, delta, sigma
• Modulated through descending inhibitory pathway from 

periaqueductal gray matter to dorsal horn of spinal cord
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Fentanyl

• High protein binding
• Lipid soluble
• No active metabolites when crossing the placenta
• Metabolized by the cytochrome P system via liver
• Reversed by naloxone
• Slows gastric emptying
• Respiratory depression
• Crosses placenta quickly to fetal  F/M = .50

Remifentanil

• Ester structure 
• Metabolized into inactive metabolite by non-specific esterases in plasma
• Metabolism allows for lack of accumulation
• Context sensitive half-life = 3.5 min, respiratory depression half-life = 2.5 

min
• Rapid onset of analgesia = 30-60 sec; Peak at 2.5 min 
• Crosses placenta and metabolized by placental and fetal nonspecific 

esterases
• F/M ratio = .50

Labor PCA
Is it a viable Alternative to Labor Epidural?

Pain scores were lower in epidural group, which indicates epidural was 
superior for  pain control

However, pain relief scores were no different between the groups

Pain Score -VAS Pain Relief Score- PRS
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Remifentanil and Labor:

Hinova et al. Systemic Remifentanil for Labor Analgesia.  Anesthesia & Analgesia. 2009; 109(6): 1925-9.

VAS Scores: 
Remifentanil vs. Epidural

Van de Velde, Controversy. Remifentanil patient-controlled analgesia should be routinely available for use in labor, 
International Journal Obstetric Anesthesia, 2008 October; 17(4):336-9

Routinely Available 
Remifentanil?

• Retrospective study in Ireland performed in 2007
• In 2005 remifentanil PCA for labor analgesia was

routinely available
• During the two year period:

• 28% opted for remifentanil
• 22% opted for epidural

• Conversion from remifentanil to epidural was 10%
Hill, D. Remifentanil patient-controlled analgesia should be routinely available for use in labor
IJOA, (2009) 17, 336-342 

Remifentanil vs Fentanyl

There is no difference in pain scores between Remifentanil and Fentanyl PCA, Both provide a moderate 
amount of pain relief.  Pick your poison…

Remifentanil-more maternal oxygen desaturation
vs.

Fentanyl-associated with higher need for neonatal resuscitation
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N=408
Randomized Equivalence Trial
Remi-PCA vs Epidural Analgesia
Primary Outcome- satisfaction with pain relief measured hourly with VAS
Secondary Outcome-overall satisfaction with pain relief, Pain intensity scores during labor mode of delivery, 

and maternal and neonatal outcomes

Satisfaction with pain relief during labor with Remi-PCA and Epidural
NOT  Equivalent methods of labor analgesia.  
Lower satisfaction with analgesia in Remi-PCA group
Higher pain intensity in the Remi-PCA group

Any Other Alternatives?

Nitrous 
oxide

Nitronox
• Patient breathes nitrous oxide and oxygen

via tight face mask
• Nitrous oxide better than opioid
• Usually 50% nitrous oxide in 50% oxygen
• Rapid onset, rapid elimination
• Patient control

• Effective for some patients
• 11% complete pain relief
• 30% little or no pain relief
• Continuous administration more effective than 

intermittent
• May be dysphoric

• No ongoing dose during pushing

Remifentanil IVPCA provides better labor 
analgesia compared to nitrous oxide 
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Conclusions

• Epidural analgesia provides overall best pain relief in labor
• PIB dosing provides reduction of motor block and less local anesthetic
• PCA opioid options exist, but with certain side effects
• Remifentanil currently not routinely available for all laboring patients
• Nitrous is an alternative, but pain scores higher than PCA-opioid
• Nitrous does not require anesthesia provider to administer
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Stillbirth
What you can do

Bob Silver
University of Utah 

Salt Lake City, Utah

Behind each death …. a story

2.6 million stillbirths in 2015, 
98% in LMIC

Source: Blencowe et al 2016

10 countries account for two- thirds of stillbirths in 2015
as well as the majority of maternal and neonatal deaths

Highest 
stillbirth 

rates     (deaths 
per 1000 total births)

Highest 
stillbirth 

rates     (deaths 
per 1000 total births)

Highest 
stillbirth 
numbers

Highest 
stillbirth 
numbers

Stillbirth: USA
6/1000 (1:165)
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Stillbirth

Woods, R. Bulletin of the WHO. 2008. 

Stillbirth

• Many stillbirths may be preventable

De Bernis L, et al. Lancet. 2016.

Report card for stillbirths in United 
States of America

WHO
definition
≥28 weeks

2015

US national 
definition

(≥20 weeks)
2013

Stillbirth rate per 1000 births 
(Rank*)

3.0 
25/186

6.0

Number of stillbirths per year 11,300 22,800

Av annual rate of reduction 2000 
– 2015
(Rank*)

0.4%
155/159

Stillbirth rates and reductions 
in high-income countries since 2000 

Source: Flenady et al. Lancet 2016.

• ~ 46,200 stillbirths
in 2015

• ~ 19,400 avoidable
stillbirths if stillbirth 
rate were ≤2/1000 in
all countries

• Large variation in
progress with 1.8%
per year average

YET Netherlands is  progressing faster at 
6.8% per year so faster progress is possible 
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Classification Systems
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Stillbirth:
Risk factors and Etiologies

• Stillbirths are categorized by risk
factors and by presumed etiology

• Risk factors defined as maternal
characteristics associated with
stillbirth but without a known
causal pathway leading to the death

• Risk factors often present in
live births

Stillbirth
Classification Systems

• Over 80 systems
• No single “perfect” system
• No gold standard to assess system
• Cause of death hard to define
• May be more than one cause
• May be multiple risk factors
• Granularity versus simplicity
• What is the goal?

• Right tool for the job
Dudley et al. Obstet Gynecol 2010;116:254-60

Classification Systems

• Numerous systems / Problems
• Best depends on goals
• Wigglesworth
• ReCoDe
• TULIP
• CODAC
• INCODE
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Stillbirth Collaborative Research 
Network (SCRN)

• NICHD - RFA – 2001 workshop
• Population-based study
• 5 geographic catchment areas defined

a priori by county lines
• 59 hospitals averaging

>80,000 deliveries per year
• ≥90% of stillbirths (SBs) and live births

(LBs) born to residents of the catchment 
areas are delivered in these 59 hospitals 

Stillbirths (Cases): Results

• 663 stillbirths enrolled (03/06 – 08/08)
• 512 – complete postmortem exams
�425 (83%) antepartum stillbirth
�87 (17%) intrapartum stillbirth

• Race
�White / Non-Hispanic: 35.7%
�Black / Non-Hispanic: 22.5%
�Hispanic: 34.4%
�Other: 7.2%

SCRN; JAMA 2011;306:2459-68

INCODE
Initial Causes of Fetal Death

• Intended for research purposes
• Evidence based explicit definitions
• Evolving tool
• Each case reviewed by two MDs
• Multidisciplinary panel for
difficult cases

Dudley et al. Obstet Gynecol 2010;116:254-60

INCODE
Causes of Death

• Probable: high likelihood
• Possible: reasonable certainty -

involved in a pathophysiologic
sequence

• Present: conditions of interest
• May have ≥ 1 cause

Dudley et al. Obstet Gynecol 2010;116:254-60
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INCODE
Causes of Death: Diabetes

• Probable: Macrosomia and poor
control and / or embryopathy

• Possible: Macrosomia or poor
control only

• Present: No macrosomia and
good control

Dudley et al. Obstet Gynecol 2010;116:254-60

INCODE
Causes of Death: Broad Categories

• Placental conditions
• Obstetric complications
• Fetal / genetic abnormalities
• Infections
• Maternal medical conditions
• Umbilical cord abnormalities
• Hypertensive disorders

Stillbirths: Cause of Death?

• 61.1% - probable cause
• 81.5% - possible or
probable cause

• 40% - more than one possible
or probable cause

SCRN; JAMA 2011;306:2459-68

Genetic Conditions
Microarray

• The ““““future ”””” of genetic testing 
for pregnancy loss (and everything 
else)

• Does not require live cells!

• Identification of abnormalities not
ascertained by conventional
cytogenetics
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Genetic Analysis 
Karyotype - Microarray

• Karyotype
– 5 – 10 megabase
– Losses and gains

• Microarray
– Coverage at a higher density
– 50 – 100 kilobase
– Losses and gains
(Copy number variants)

Objective 

To determine if microarray 
identifies abnormalities in 
stillbirths not detected by 
karyotype

Reddy et al, NEJM 2012;367:2185-2193

Results

�Overall success rate
– Karyotype: 70.5%
– Array: 87.4%   (p<0.001)
�Abnormal (aneuploidy + pathogenic CNV)

– Karyotype: 5.8%
– Abnormal Array: 8.3% (p=0.007)
– 42% increased detection rate with array

Reddy et al, NEJM 2012;367:2185-2193

Results

�157 Cases with failed karyotype
– 74% normal array
– 5.7% abnormal array

�Stillbirths with major anomalies (n=472)
– 19.4% abnormal karyotype (13/67)
– 30% abnormal array (20/67)
– 53.8% increased detection rate with array

Reddy et al, NEJM 2012;367:2185-2193
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Case #1

�27 week stillbirth, 746 grams (AGA)
�Multiple congenital malformations

– Cranio-facial dysmorphism
– Cleft soft palate
– Limb deficiencies
– Multiple cardiac defects

Case #1

Figure 3a: Case 1

Panel A

Genes

Region 
of Loss

OMIM
Loci

SNPs
CNPs

Chr. Band

Genes

Region 
of Gain

OMIM
Loci

SNPS
CNPS

Chr. Band

Panel B1

Panel B2

Panel C1

Panel C3Panel C2

Array Data

Copy # x2

Copy # x1

Copy Number State

50 Genes

7 OMIM loci

25 MB Deletion 
in q-arm, chro 4
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6 OMIM loci

Unbalanced translocation

20 Genes

Copy Number State

Array Data2.5 MB Gain 
in p-arm, chro 17

Copy # x2

Copy # x3

Case #2

�37 week stillbirth, 2490 grams (AGA)
�Multiple minor facial and lower

extremity anomalies, no clear
recognized syndrome

Case #2

30 Genes

12 OMIM loci

Di George syndrome locus

Copy Number State

Array Data2.5 MB Deletion
in q-arm, chro 22

Copy # x2

Copy # x1
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Conclusions

• Primary benefit of array is the greater
likelihood obtaining a result
– Ability to analyze non-viable tissue

• Higher resolution allowing for
detection of copy number changes
not visible on karyotype

Reddy et al, NEJM 2012;367:2185-2193

Conclusions

• Array should be considered in cases
of karyotype failure or major
anomalies

• Array may prove useful as a first line
screen for genetic abnormalities in
stillbirth given higher yield of
abnormalities as cost decreases

Reddy et al, NEJM 2012;367:2185-2193

Optimal Evaluation of stillbirth

• CONTROVERSIAL
• Cost versus yield
• Focus on common causes
• Focus on recurrent conditions
• Pay attention to clues
• Emotionally challanging:

• Varied levels of comfort with
autopsy or genetic testing

Optimal Evaluation of stillbirth

• Multicenter prospective cohort
• Netherlands: 2002 – 2008
• 1025 stillbirths ≥ 20 weeks
• Comprehensive evaluation
• Cause of death (COD) determined

• TULIP

• Panel determined if test in ““““work-
up”””” helped to determine COD

Korteweg et al. Am J Obstet Gynecol 2012;206:e1-12 
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Optimal Evaluation of stillbirth

• Placental examination:
• Abnormal 89.2% (87.2 – 91.1)
• Valuable 95.7% (94.2 – 96.8)

• Autopsy:
• Abnormal 51.5% (47.4 – 55.2)
• Valuable 72.6% (69.2 – 75.9)

• Karyotype:
• Abnormal 11.9% (8.7 – 15.7)
• Valuable 29.0% (24.4 – 34.0)

Korteweg et al. Am J Obstet Gynecol 2012;206:e1-12 

Clinical narrative

Clinical suspicion for potential cause of death

Fetal autopsy
Placental pathology
Maternal lab results

Probable or Possible 
INCODE 

classification
Confirm or identify a 

cause
Refute a suspected cause

Pertinent positive Pertinent negative

Study Design

�Pertinent positive � leads to a probable
or possible INCODE cause of death
�Pertinent negative � rules out

suspected causes based on clinical
history

“Useful”: result that identifies a cause or 
confirms/refutes a clinical suspicion

Results

• 512 stillbirth cases
• 390 (76.2%) - probable or possible

cause of death
• 122 (23.8%) - without cause of death

–105 present conditions only
–17 no INCODE conditions

identified
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Test Utility for Stillbirth Cause of Death Clinical Presentations

• Growth Restriction
– 53 cases

• Hypertensive Disorders
– 50 cases

• PTL/Chorio/PPROM
– 77 cases

• Suspected Fetal Anomalies
– 31 cases

• No Clinical Clues
– 115 cases
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Fetal Growth Restriction: Helpful Tests 
(n = 53)
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Hypertensive Disorders: Helpful Tests 
(n = 50)
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Preterm Labor, Chorioamnionitis, 

PPROM: Helpful Tests (n = 77)
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Suspected Fetal Anomalies: Helpful 
Tests (n = 31)
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No Clinical Clues: Helpful Tests (n = 
115) Autopsy

• Second most useful step in evaluation
• Autopsy cause of death differed from

the fetal death record in 55% of cases
• New information in 26-51% of cases
• Birth defects and morphologic

abnormalities-genetic or
developmental abnormalities

• Confirm infection, anemia, hypoxia,
and metabolic abnormalities
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Autopsy

• Limited use
• Cost
• Lack of trained pathologists

• Perinatal pathologists
• Discomfort by physicians
• Discomfort by patients

• Work with families
• Partial autopsy, X-rays, and/or

post-mortem MRI

Placental, membranes, 
umbilical cord evaluation

• Infection, genetic abnormalities,
anemia, and thrombophilias

• Trained pathologists
• Scientific, systematic evaluation
• Increasingly advised for medico-legal

purposes in all cases of adverse
Perinatal outcome

Karyotype / Microarray

• Blood
• Placenta (chorionic plate)
• Fascia lata
• Skin from the nape of the neck
• Trained pathologist - tissues for

karyotype after evaluation
of the fetus and placenta.

• DO NOT put placental / fetal tissues
in formalin

• Do microarray if you can!

Fetal-maternal hemorrhage

• Kleihauer-Betke test (KBT)
�Elution of adult hemoglobin (HbA) from adult

red cells, more acid-resistant fetal hemoglobin
(HbF) remains intact in fetal RBC.
�Remaining hemoglobin is subsequently

visualized by staining with erythrosin.
• Flow cytometry
�May be more accurate
�Used by some centers
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Infection

• Autopsy and histologic evaluation of the
placenta, membranes and umbilical cord

• Pathologist: obtain cultures and nucleic acid
specimens (bacteria or viruses)
based on histology

• Routine cultures or serology – controversial
• Parvovirus serology ???
• Syphilis screening  ???
• Serology for ““““TORCH”””” (toxoplasmosis, 

rubella, CMV, HSV) - low yield

Generally accepted tests:

• Clinical history**
• Fetal autopsy
• Placental evaluation
• Karyotype / Microarray ($)
• Screen for fetal-maternal

hemorrhage
• aPL (FGR / HTN / Placenta)

Targeted tests:

• Toxicology screening
• Thyroid testing
• Diabetes screening
• Testing for specific infections

• Maternal serum
• Fetal tissues (nucleic acids / cultures)

• Bile acids
• Additional genetic testing

http://scrn.rti.org

Stillbirth Collaborative Research Network
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We Can Do Better!
The Lancet’s Series on

Ending 
preventable stillbirths
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AIM Conference
Friday, June 16, 2017

San Francisco, CA
Maternal Mortality Reduction:  A Myth of Sisyphus?

Maurice L. Druzin, MD
Professor and Vice-Chair

Associate Program Director, OBGYN Residency Program
Department of Obstetrics and Gynecology

Stanford University School of Medicine
Stanford, California

I Have Nothing To Disclose
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Not-Pregnancy-Related Deaths
Death of a woman within one year postpartum 

unrelated to pregnancy or its management

Pregnancy-Related Deaths
Death of a woman within one year 
postpartum related to pregnancy or 
aggravated by the pregnancy or its 

management

Pregnancy-Associated Deaths
Death of a woman within one year postpartum from 

any cause

Definitions

Maternal Mortality Rate 
Number of women who die from pregnancy-related causes within 42 days 

postpartum/the number of live births in that year
x 100,000.

British Maternal Mortality in the 
19th and early 20th Centuries

MMR  per 1,000  100,000
live births 

1700 to 1750

1750 to 1800

1800 to 1850

2013

10.5                                 1050

7.5                                   750

5.0                                   500

22     USA

7      California

Table 1:  Estimates of maternal mortality rates (MMR) 
from records of 13 English parishes in 50 year periods.

Ref:  Journal of the Royal Society of Medicine, Vol. 99, November 2006

Maternal Mortality Ratios - 2015 
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Four Horsemen of Death 19th and early 
20th centuries in Britain

The Four Horsemen of Death in maternal mortality were:

• Puerperal pyrexia (Sepsis)

• Hemorrhage

• Convulsions (Eclampsia)

• Illegal abortion
Ref:  J R Soc Med 2008;99-559-663 Ref:  Up-to-Date:  Overview of Maternal 

Mortality and Morbidity; Haywood Brown, 
MD, et al

Downton Abbey Downton Abbey
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Reduction of Maternal Mortality is one of the 
Greatest Public Health Success Stories of the Last Century 

13

Mag SO4 
USA

WWII  
Antibiotics

Question 1
Maternal mortality is decreasing worldwide 
including the United States.  
A. True
B. False

T r u
e

F a l
s e

84%

16%

The US has the highest 
Maternal Mortality rate of 
any high resource country 
and the only country outside 
of Afghanistan and Sudan 
where the rate is rising.

July 17, 2015

U.S. Has The Worst Rate Of 
Maternal Deaths In The Developed World

May 12, 2017
NPR News Investigation
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Focus On Infants During Childbirth 
Leaves U.S. Moms In Danger

May 12, 2017 – 5:00 AM ET

Ref:  OBGYN, Vol. 128, No. 3, September 2016

Background
• A pregnancy question was added to the U.S. standard death certificate in

2003 to improve ascertainment of maternal deaths.

• The delayed adoption of this question among states led to data
incompatibilities, and impeded accurate trend analysis. 

• Our objectives were to develop methods for trend analysis, and to
provide an overview of U.S. maternal mortality trends from 2000–2014.

Ref:  OBGYN, Vol. 128, No. 3, September 2016
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Results
• The estimated maternal mortality rate (per 100,000 live births) for

48 states and Washington D.C. (excluding California and Texas, 
analyzed separately) increased by 26.6%, from 18.8 in 2000 to 23.8
in 2014.

• California showed a declining trend.

• Texas had a sudden increase in 2011–2012.

• Analysis of the measurement change suggests that U.S. rates in the
early 2000s were higher than previously reported.

Ref:  OBGYN, Vol. 128, No. 3, September 2016

Discussion
• Despite the United Nations Millennium Development Goal for a 75%

reduction in maternal mortality by 2015, the estimated maternal
mortality rate for 48 states and Washington D.C. increased from
2000–2014.

• The international trend was in the opposite direction.

• There is a need to redouble efforts to prevent maternal deaths and
improve maternity care for the 4 million U.S. women giving birth
each year.

Ref:  OBGYN, Vol. 128, No. 3, September 2016

Why is maternal mortality rising? 

• Better data collection accounts for about 30%.

• More pregnant women have chronic health conditions such as
obesity, hypertension or heart disease that contribute to worse
outcomes.

• Social factors, such as poverty, reduced education, exposure to
chronic stress, are present for many pregnant women.

• Factors related to health care systems and access to quality care,
both inpatient and outpatient, are likely to be involved and could
include possible overuse or underuse of obstetrical interventions.

Significance of Maternal Mortality Investigations

• Maternal mortality is one of the most important indicators of population
health and the quality of health care in a society.

• Along with a rise in maternal mortality, there is a rise in maternal
morbidities (both preexisting conditions and illness or injury arising from
complications of pregnancy or medical intervention).

• While the actual number of maternal deaths is relatively small, it
represents the tip of the iceberg for the number of women who
suffer a complication or injury during pregnancy.

• Caring for complications of pregnancy is costly.  Publicly funded health
insurance covers the cost for nearly half the births in California.
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cdc.gov 25

1.6%

2X rise0.7%

400-500x
Serious 
Morbidity: 
3400/year 
(prolonged 
postpartum 
length of stay)

Maternal Morbidity and Mortality: 
Preeclampsia

40-50x

Near Misses: 380/year (ICU 
admissions)

About 8 Preeclampsia Related Mortalities/2007 in CA

Source: 2007 All-California Rapid Cycle Maternal/Infant Database for CA Births: CMQCC

© CDPH MCAH California Pregnancy-Associated Mortality Review Project, September 2016
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SOURCE: State of California, Department of Public Health, California Birth and Death Statistical Master Files, 1970-2013. Maternal mortality for California 
(deaths ≤ 42 days postpartum) was calculated using the ICD-8 cause of death classification for 1970-1978, ICD-9 classification for 1979-1998 and ICD-10
classification for 1999-2013. Healthy People Objectives: HP2000: 5.0 deaths per 100,000 live births; HP2010: 3.3 deaths, later revised to 4.3 deaths per 
100,000 live births, and; HP2020: 11.4 deaths per 100,000 live births. Produced by California Department of Public Health, Center for Family Health, 
Maternal, Child and Adolescent Health Division, September, 2016. 

ICD-10 
codes

ICD-8 codes ICD-9 codes

Maternal Mortality Rate, California Residents
1970-2013

HP Objectives – Maternal Deaths (<42days postpartum) per 100,000 Live Births

Disparities in Maternal Mortality Rates by 
Race/Ethnicity, California Residents; 1999-2013
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Maternal Mortality Rates by Age Group, 
California Residents; 1999-2013
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THE CALIFORNIA 
PREGNANCY-ASSOCIATED 

MORTALITY REVIEW 
(CA-PAMR) 

Report from 2002-2007 
Maternal Death Reviews

This project was supported by the 
federal Title V MCH block grant from 
the California Department of Public 
Health; Center for Family Health; 

Maternal, Child and Adolescent Health 
Division 

CA-PAMR Expert Case Review

• In-depth expert review of medical records to

• Classify death as pregnancy-related or not

• Determine cause of death and degree of preventability

• Determine risk level at time of prenatal care and at labor and delivery

• Assess patient, facility and health care provider factors contributing to death

• Identify opportunities for quality improvements in maternity care.

CA-PAMR Major Findings, Summary

• CA-PAMR methodology has led to identification of an increased incidence of
pregnancy-related deaths in California for 2002-2007. 

• Enhanced surveillance and expert case review revealed that cardiac 
disease, especially cardiomyopathy, is the leading cause of pregnancy-
related deaths in California.

• Findings from CA-PAMR are informing:

• MCAH maternal health policies, programs and prevention strategies. More 
information is available at: 
http://www.cdph.ca.gov/programs/mcah/Pages/default.aspx

• The development of Toolkits by CMQCC to improve the recognition of and
response to two of the leading causes of pregnancy-related death: obstetric 
hemorrhage and preeclampsia.  More information available at:
http://www.cmqcc.org
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Clinical Causes of Pregnancy-Related Deaths, per CA-
PAMR Committee 2002-2007 (N=333)  

Clinical Cause of Pregnancy-Related Deaths N (%)
Cardiovascular disease 87 (26)

Cardiomyopathy 51 (15)

Other cardiovascular 36 (11)

Preeclampsia/eclampsia 54 (16)

Obstetric hemorrhage 33 (10)

Venous thromboembolism 29 (9)

Sepsis 27 (8)

Cerebrovascular accident 26 (8)

Amniotic fluid embolism 24 (7)

Anesthesia complications 6 (2)

Cancer (diagnosis or treatment delayed by pregnancy) 5 (1.5)

Acute fatty liver 4 (1)

Drug abuse complications 4 (1)

All Other Causes 34 (10)

TOTAL 333

CA-PAMR Implications for Women Planning a Pregnancy 

• Case review of maternal deaths revealed that women who
died were older, less educated, more likely to receive Medi-
Cal and more obese than the average California mother.

• Strategies are needed that support the education of women
and provide the tools and resources to help them effectively:

• Manage their weight and other health conditions across their lifetime, and in 
particular while of childbearing age.

• Interact with the health care system to access necessary services or specialty care 
during pregnancy, and the postpartum and interconception periods.

• Understand and manage their particular risk in pregnancy.

Question 2
Maternal mortality  is not preventable in most 
cases.

A. True
B. False

T r u
e

F a l
s e

93%

7%

CA-PAMR Implications for Maternity Care 

• Most of the deaths occurred soon after delivery and in the hospital or
emergency room setting.

• Most women had identifiable risk factors.

• Over a third of the deaths had a good-to-strong chance to have altered
the fatal outcome.

• Translation of findings is needed to develop targeted quality improvement
efforts that:

• Help health care providers recognize and respond to critical clinical obstetric events.
• Identify and manage maternal risk factors, including obesity, hypertension and underlying 

heart disease.
• Improve the ability of health care facilities to respond to obstetric emergencies. 
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CA-PAMR Pregnancy-Related Deaths, Chance to Alter Outcome 
by Grouped Cause of Death; 2002-2004 (N=143)

Cause of Death North Carolina
(CDC) “Preventable”

California
“Good or strong 

chance to alter the 
outcome”

United Kingdom
“Substandard care 
that had a major 

contribution”

Hemorrhage 93% 70% 44%

Preeclampsia 60% 60% 64%

Sepsis / Infection 43% 50% 46%

DVT / VTE 17% 50% 33%

Cardiomyopathy 22% 29% 25%

Amniotic Fluid 
Embolism

0% 0% 15%

Assessments of Preventability

40

CA-PAMR Opportunities for Quality Improvement

Common Themes
• Timely diagnosis and standardized, evidence-based management of

specific clinical conditions

• Recognition and response to clinical triggers (i.e., warning signs) in
clinical status

• Coordination of care issues

• Optimal resuscitation of pregnant women, and earlier consideration of
cesarean birth during resuscitation(perimortem cesarean section)

• Access to care, including timely referrals to, and the availability of,
medical consultants or subspecialist care

• Maximizing the health of women before and during pregnancy, and
postpartum

• Most common preventable causes of maternal mortality

• Far and away the most common causes of
Severe Maternal Morbidity (>80%)

• Large drivers of maternity costs (UCLA Study: >$100M annually for our
State Medicaid program, EACH)

• High rates of provider “quality improvement opportunities”

Obstetric Hemorrhage and Preeclampsia: Summary

42
CDPH/CMQCC/PHI. The California Pregnancy-Associated Mortality Review (CA-PAMR): Report from 2002 

and 2003 Maternal Death Reviews. 2011  (available at:  CMQCC.org)
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Maternal Mortality up to 42 days postpartum

Timeline of Activities
Maternal Mortality Rates, California Residents: 1999-2013

SOURCE OF MATERNAL MORTALITY DATA: State of California, Department of Public Health, California Birth and Death Statistical Master Files, 1999-2013. 

Pregnancy Check box added to 
Death Certificate (2003)

ICD-10 codes 
implemented with 

more codes for 
obstetric deaths

First meeting of CA-
PAMR Committee 

(2007) 

CA-PAMR Report 
published (2011)

CDPH MCAH conducts enhanced 
surveillance of MM, commits to 

CA-PAMR (2004) 

H1N1 (2009-
10)

CMQCC OB Hemorrhage Task 
Force convened (2008) CMQCC OB Hemorrhage Statewide 

Collaborative (2009) & Toolkit (2010)

CMQCC Preeclampsia 
Task Force convened 

(2011)

CMQCC 
Preeclampsia 

Statewide 
Collaborative 

(2012) & Toolkit 
(2014)

California Approach to Reduce 
Maternal Mortality and SMM
• Hemorrhage Taskforce (2009)
• Hemorrhage QI Toolkit (2010)
• Multi-hospital QI Collaborative(s) (2010-11)

Test the “tools” and implementation strategies
• State-wide Implementation (2013-2014)

• Preeclampsia Taskforce (2012)
• Preeclampsia QI Toolkit (2013)
• Multi-hospital QI Collaborative (2013-2014)

• Cardiovascular Detailed Case Analysis (2013)
• Cardiovascular QI Toolkit (2016)

44
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Original Research
Elliott K. Main, MD, Valerie Cape, BA; Anisha Abreo, MPH; 

Julie Vasher, et al

American Journal of Obstetrics and Gynecology
March 2017

Study Design
We report on 99 collaborative hospitals (256,541 annual births) using a 
before-and-after model with 48 noncollaborative comparison hospitals 
(81,089 annual births) used to detect any systemic trends. 

Both groups participated in the California Maternal Data Center 
providing baseline and rapid-cycle data. Baseline period was the 48 
months from January 2011 through December 2014

Results 
• Compared to baseline period, women with hemorrhage in collaborative hospitals 

experienced a 20.8% reduction in severe maternal morbidity. 

• Women in comparison hospitals had a 1.2% reduction (P < .0001). 

• Women in hospitals with prior hemorrhage collaborative experience experienced an
even larger 28.6% reduction. 

• Fewer mothers with transfusions accounted for two thirds of the reduction in 
collaborative hospitals and fewer procedures and medical complications, the remainder.

• The rate of severe maternal morbidity among all women in collaborative hospitals was
11.7% lower and women in hospitals with prior hemorrhage collaborative experience
had a 17.5% reduction. 50

All bundle 
teams were 

multidisciplinary

safehealthcareforeverywoman.org

Approved by Council 
on Patient Safety and 
posted on website.

Publication:
July 2015 

Can be downloaded from 
website with resource 
links

OB HEM 
Bundle
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Improving Health Care Response to 
Preeclampsia: A California Quality 

Improvement Toolkit

Funding for the development of this toolkit was provided by: 
Federal Title V block grant funding from the California Department of Public Health; Maternal, 

Child and Adolescent Health Division and Stanford University.

51

Question 3
The leading cause of maternal mortality 
related to hypertensive disorders of pregnancy 
is Eclampsia.  
A. True
B. False

T r u
e

F a l
s e

65%

35%

CA-PAMR Final Cause of Death Among 
Preeclampsia Cases, 2002-2004 (n=25) 

Final Cause of Death Number % Rate/100,000

Stroke
Hemorrhagic
Thrombotic

16
14
2 12.5%

1.0

Hepatic (liver) Failure 4 16.0% .25
Cardiac Failure 2 8.0%
Hemorrhage/DIC 1 4.0%
Multi-organ failure 1 4.0%
ARDS 1 4.0% 53

How Do Women Die Of Preeclampsia in CA?

64%
87.5%

PAMR – Preeclampsia
Maternal Deaths

2002 - 2007
Gestational Age at Death

N = 54

37+ weeks N = 21 39%

Less than 36 6/7 
weeks

N = 33 61%

Less than 34 weeks N = 21(64%) 39%
Unpublished data
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Rocket Science? Brain Surgery?

• Classification: 1)PE
• 2)CHT
• 3)CHT+PE 
• 4)GHTN

• Management: 1)BP control
• 2)Seizure prevention
• 3)Delivery- 34 wks,37wks
• 4)Post partum surveillance 

Only 4 things
Preeclampsia Collaborative 

Implementation Areas
• Staff education and standardized BP measurement
• Rapid access to medications
• IV treatment of BP’s ≥ 160mmHg systolic or ≥ 110mmHg

diastolic within 1 hour
• Uniform policy for magnesium sulfate
• Early postpartum follow-up
• Standardized postpartum patient educational materials

Severe Maternal Morbidity Pre and Post Toolkit 
Implementation

Gold:  Pre Collaborative
Orange:  15 mo post implementation AJOG 2015;212:S69

Timely Treatment of BP with IV medication



6/16/2017

15

Early Standardized Treatment Of Critical 
Blood Pressure Elevation Is Associated

With A Reduction In Eclampsia
Laurence SHIELDS, MD 1,2
Suzanne WIESNER, RN, MBA 2
Catherine KLEIN, RN, CNM 2
Barbara PELLETREAU, RN, MPH 2
Herman HEDRIANA, MD3

1: Marian Regional Medical Center, Santa Maria, CA; California 
2: Department of Patient Safety, Dignity Health, San Francisco CA
3: Sacramento Maternal Fetal Medicine Medical Group Inc., Sacramento, CA

� Treatment of critically elevated blood pressure with antihypertensive medication
and magnesium sulfate, regardless of the type hypertensive disorder, resulted in 
a significant reduction in both eclampsia and severe maternal morbidity.(SMM)
� Compliance with State and National recommendations for treatment of critically

elevated blood pressures is poor without monitoring.
�With education and monitoring, physician and nurse behavior can be modified in

a relatively short time period.

Conclusions

60

�While we noted a modest increase in the utilization of magnesium
sulfate, this only explained approximately 40% of the reduction in the
incidence of eclampsia.
� This finding would suggest that the combination of blood pressure

treatment and magnesium sulfate produced a synergistic effect on the
reduction of eclampsia.
� The data presented here, as well that from our MEWT study presented

last year with a combined cohort of 60,000 births, supports recent
recommendations related to the treatment of hypertensive disorders
of pregnancy as a method of reducing severe maternal morbidity.

Conclusions

61
0
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Rate of Eclampsia/1000 Births and SMM/100 Births

6
3

0.0

0.5

1.0

1.5

2.0

2.5

Baseline Phase 1 Phase 2
SMM Eclampsia

Delta 16.6%
p<0.012.4

2.1 2.0

1.15

0.90
0.62

Delta 46.1%
P=0.02 American Journal of Obstetrics and Gynecology

September 2015 

Results
• Among 2,741,220 California women who gave birth, 864 died while

pregnant or within 1 year of pregnancy;  257 of the deaths were 
deemed pregnancy related, and of these, 64 (25%) were attributed to 
cardiovascular disease. 

• There were 42 deaths caused by cardiomyopathy,  the pregnancy-
related mortality rate from cardiomyopathy was 1.54 per 100,000
births.

• Dilated cardiomyopathy existed in 29 cases, of which 15 met the
definition of peripartum cardiomyopathy.

Results
• Women with cardiovascular disease were more likely than women who died fromnoncardiovascular causes to be African-American (39.1% vs 16.1%; P < .01). 

• More likely to use illicit substances (23.7% vs 9.4%; P < .01).

• Thirty-seven percent were obese.

• 20% had a concomitant diagnosis of hypertension or preeclampsia duringpregnancy.

• Health care decisions in the diagnosis or treatment of cardiovascular diseaseduring and after pregnancy contributed to the fatal outcomes.
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• Woman may present with symptoms and signs suggestive of CVD in the
latter half of normal pregnancy because of hemodynamic adaptions, and
women with subclinical heart disease typically present during the same time
frame.

• This overlap may explain why the index of suspicion for CVD was not
sufficiently high to pursue appropriate diagnosis and initiate treatment,
even though the majority of women in our study had signs and symptoms
recorded by health care providers in late pregnancy or postpartum.

• Furthermore, our study found that 30% of women died more than 42 days
after delivery, which suggests that women at risk for CVD should have 
access to health care beyond the customary 6 week postpartum visit.

Clinical Implications
Some clinical implications can be realized from this study:

• Pregnancy is a period of frequent interaction with health care and offers an
opportunity for providers to detect and treat heart disease, improve 
pregnancy outcomes, and impact future cardiovascular health.

• Signs and symptoms of normal pregnancy and postpartum may mimic
cardiac disease.

• However, such symptoms should be interpreted with caution when they are
severe and occur in the presence of vital sign abnormalities and underlying
risk factors.

Conclusion
• African-American race.

• Substance use.

• Obesity were risk factors for pregnancy-related cardiovascular disease mortality.

• Chronic disease prevention and better recognition and response tocardiovascular disease during pregnancy are needed to reduce maternal mortality.
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THE NATIONAL PARTNERSHIP FOR MATERNAL SAFETY:

CONSENSUS BUNDLE ON VENOUS THROMBOEMBOLISM

Mary E. D’Alton MD; Alexander M. Friedman MD; Richard M. Smiley MD;
Douglas M. Montgomery MD; Michael J. Paidas MD; 

Robyn D’Oria MA;Jennifer L. Frost MD; Afshan B. Hameed MD; 
Deborah Karsnitz CNM; Steven L. Clark MD

Ref:  OBGYN, Vol. 128, No. 4, October 2016

MAJOR GUIDELINES CONSIDERED IN BUNDLE FOCUS OF  GUIDELINE
ACOG pb 123  2011 Thromboembolism in Pregnancy 

ACOG pb 138 2013 Inherited Thrombophilias in Pregnancy

ACOG pb 132 2012 Antiphospholipid Syndrome 

ACCP BATES, et al, 
CHEST 2012; 141(2)(Suppl):e691S–e736S 

VTE, Thrombophilia, Antithrombotic
Therapy, and Pregnancy

ACCP GOULD, et al. 2012 ; 141(2)(Suppl):e227S–e277S
Bahl V,et al. Annals of surgery 2010;251:344-50

Prevention of VTE in surgical patients
Caprini model

ACCP KAHN, et al. 2012; 141(2)( Suppl):e195S-226S
Barbar, et al. J Thromb Haemost. 2010 Nov:2450-7. 

Prevention of VTE in Non surgical patients 
Padua Model

RCOG 2015 OB SPECIFIC RISK FACTORS
Complex OB specific scoring system

VTE SAFETY BUNDLE RAM for different time points 
throughout pregnancy- 2016

INITIAL ASSESSMENT CONSENSUS
** ANTEPARTUM ADMISSION **DELIVERY   

DISCHARGE ASSESSMENT CONSENSUS

LEVELS VTE RISK LINKED TO PROPHYLACTIC CHOICES

LOW 

MECHANICAL

SCD – knee high

Contraindication
to chemical

MEDIUM 

CHEMICAL 

MEDS- choice's”
DOSING STANDARD
Suggestion for Special 
pts
� Extreme weight
� Renal compromise
� Bloody spinal
� Contraindications

HIGH 

COMBINED+/OR
HIGHER DOSING

INTERMEDIATE =
THERAPEUTIC    = 
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CA – PAMR 
Half of the venous thromboembolism deaths 

were highly preventable
• Venous thromboembolism pregnancy-related mortality rates were highest in:

1. OBESE women

2. Women who had REPEAT CESAREAN DELIVERIES. 

• Of  patients with VTE morality who underwent cesarean section 64 % were repeat c/s or in 
• labor 
• Of the women with BMIs 40 or higher who died of venous

thromboembolism, 89% delivered by cesarean . 

Main et al2015,Apr;938

UC Wide VTE Prevention Collaborative 
25% reduction in HA VTE

Similar (or better) results in 
large multi-site efforts at 
Sutter, Dignity, etc. 

123(5):973-977, May 2014

77

What do We Mean by 
National Safety Bundles?

• NOT: National protocols, same for every facility
• NOT: New science, new RCTs 78

• Collection of 10-13 best practices for improving
safety in maternity care that have been vetted in 
large quality improvement collaboratives

• Goal: Move established guidelines into practice
with a standard approach within your institution

bun·dle: /’bəndl/  
noun: a collection of things, or a quantity of material, 
tied or wrapped up together 
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4 R Framework
Council on Patient Safety

• Readiness
• Recognition
• Response
• Reporting

Bingham, Lyndon, Lagrew, & Main, 2011; D'Alton, Main, 
Menard, & Levy, 2014

The 4Rs characterize actions 
necessary to prevent maternal 
mortality and morbidity and can 
guide implementation of quality 
improvement measures 

• Most common preventable causes of maternal mortality

• Far and away the most common causes of
Severe Maternal Morbidity (>80%)

• Large drivers of maternity costs (UCLA Study: >$100M annually for our
State Medicaid program, EACH)

• High rates of provider “quality improvement opportunities”

Obstetric Hemorrhage and Preeclampsia: Summary

80
CDPH/CMQCC/PHI. The California Pregnancy-Associated Mortality Review (CA-PAMR): Report from 2002 

and 2003 Maternal Death Reviews. 2011  (available at:  CMQCC.org)

ACOG October 2014 OBG Management – May 2016 – Vol. 28 No. 5
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The Lancet
Published online April 26, 2017

http://dx.doi.org

Interpretation
Tranexamic acid reduces death due to bleeding in women with post-
partum haemorrhage with no adverse effects. 

When used as a treatment for postpartum haemorrhage, Tranexamic 
acid should be given as soon as possible after bleeding onset. 

Work in progress on incorporating TA into existing algorithms.

•OB Anesthesia Attending / Fellow / Resident 
•MFM Attending / SWC Attending / OB Chief Resident 
•Charge Nurse
•If severe PPH (stage 3) – GYNONC / Trauma/ Gen Surgery

CODE 
BLUE 

• Atony Prophylaxis: IV Pitocin (for c/section:1-2 u; cumulative max dose=5 u over 
3-4 mins) + pitocin infusion for maintaining adequate tone
• Fundal massage 
• Measure blood loss – gravimetric + volumetric

All patients: 
Atony 

Prophylaxis

• Large bore IV x 2
• CBC / PT / PTT / INR / Fibrinogen +/- POCT (TEG or ROTEM)
• 100% O2 (non-rebreather FM)
• 2nd line uterotonic (methergine;hemabate; misoprostol)

STAGE 1 
(Bleed+ AND 
>500 VD; >1000 

CS)

• Activate MTP or use T&Cd blood if immediately available.
• Move to OR if PPH post vaginal delivery – repair tear; D&C; IUBT; Embolization
• Transfuse (fixed ratio or goal-directed) + Belmont
• Consider early arterial line placement + ABG
• Surgical intervention if c/section (inspect broad lig; B lynch; IUBT; Embolization)

STAGE 2 
(Bleed+ AND 
EBL upto 1500 

ml)

• Transfuse (fixed ratio or goal-directed) + Belmont
• Watch for acidosis / hypocalcemia / hyperkalemia
• Avoid hypothermia (active warming)
• Surgical intervention (laparotomy; B Lynch; UA ligation; hysterectomy)

STAGE 3 
(Bleed + AND 
>1500 ml)

Lab Triggers for Blood  
Components:

• RBCs if Hb<7-8 g/dl
• Platelets if PLT< 50 x 109/L 
• FFP/liquid plasma if ↑ 
2xPT/APTT 

• Cryoprecipitate if Fib < 250 
mg/dl

Pharmacological Adjuncts:
• Fibrinogen Concentrate
(1-2g)

• Tranexamic acid (1 g bolus 
over 10 min; if bleed+ after 
30 min, then give 1g over 
8h)
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Maternal Mortality up to 42 days postpartum

Timeline of Activities
Maternal Mortality Rates, California Residents: 1999-2013

SOURCE OF MATERNAL MORTALITY DATA: State of California, Department of Public Health, California Birth and Death Statistical Master Files, 1999-2013. 

Pregnancy Check box added to 
Death Certificate (2003)

ICD-10 codes 
implemented with 

more codes for 
obstetric deaths

First meeting of CA-
PAMR Committee 

(2007) 

CA-PAMR Report 
published (2011)

CDPH MCAH conducts enhanced 
surveillance of MM, commits to 

CA-PAMR (2004) 

H1N1 (2009-
10)

CMQCC OB Hemorrhage Task 
Force convened (2008) CMQCC OB Hemorrhage Statewide 

Collaborative (2009) & Toolkit (2010)

CMQCC Preeclampsia 
Task Force convened 

(2011)

CMQCC 
Preeclampsia 

Statewide 
Collaborative 

(2012) & Toolkit 
(2014)
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Additional Initiatives

1) Strategies to safely decrease the rate of NTSV cesarean section,
CMQCC Toolkit completed, ACOG Speakers Bureau formed

2) Publication of CMQCC VTE Toolkit-pending

3) Sepsis Toolkit –proposal to CMQCC

4) Continue to promote evidence based and successful toolkits.

That’s All Folks

Ref:  www.thelancet.com; Published online April 26, 2017

Management of PPH at Vaginal Delivery
Author:  Michael A. Belfort, MBBCH, MD

Up-To-Date:  May 17, 2017
• Based on this trial, we recommend administering tranexamic acid upon diagnosis of PPH, ideally within three hours of delivery. One gram (10 mL of a 100mg/mL solution) is infused over 10 to 20 minutes, as infusion >1 mL/minute can cause hypotension. If bleeding persists after 30 minutes, a second 1 g dose is administered.

• Tranexamic acid should not be mixed with blood or given through a line with blood, or mixed with solutions containing penicillin. It should not be given to patients with subarachnoid hemorrhage or active intravascular clotting (disseminated intravascular coagulation). The dose should be reduced in patients with renal insufficiency, venous or arterial thrombosis, or ureteral bleeding.

• About 90 percent of the maternal drug is eliminated within 24 hours after intravenous administration. The concentration in breast milk is about one hundredth of the serum peak concentration, so it is unlikely to have antifibrinolytic effects in the infant.

• We are not administering tranexamic acid prophylactically, except in a research protocol. It is not administeredbefore delivery since it freely crosses the placenta.
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Intermittent Auscultation: Evidence 
versus Expert Opinion

Tekoa King CNM, MPH

June 16, 2017

Disclosure
• I have no financial disclosures related to this topic or 

presentation

Objectives

1. Definition of Intermittent auscultation (IA)
– What FHR characteristics are detectable with IA?

2. What evidence supports IA and how good is it?

3. What are the best IA protocols?

Definition: Intermittent Auscultation or 
Intermittent Monitoring?

Intermittent auscultation: The fetal heart rate is assessed via 
a hand-held Doppler or Pinard stethoscope at set intervals 
without a display of the resulting pattern
Intermittent monitoring: uses the electronic fetal monitor 
and Doppler to record the FHR for a set period of time and 
may include a recorded display of the FHR pattern
Hybrid model of using machine Doppler for IA with or 
without a recorded display of the FHR pattern

Lewis D et al FIGO guidelines 2015
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What FHR Characteristics Can Be 
Detected?

Pinard or Hand-held Doppler Electronic Monitor

Rate Rate

Accelerations Accelerations

Deceleration: presence or 
absence

Decelerations: type can be 
identified

Variability: no (well maybe) Variability can be detected

Maternal HR Maternal HR can be confused with 
FHR

Clarify double or half counting 
of EFM 

Objectives

1. Definition of Intermittent auscultation (IA)

2. What evidence supports IA and how good is it?
– RCTs of IA vs EFM
– Observational studies of birth outcomes in settings 

that do not use EFM
– RCTs of Pinard vs Doppler

3. What are the best IA protocols?

RCTs: Protocol for IA

Q 15 min active phase for 30-60 sec after a UC and q 5 
minutes in the second stage
1:1 nursing (in most but not all the RCTs)
Fetal distress defined differently in each RCT but for the 
most part included:

< 120 bpm or >160 bpm

< 100 bpm after 3 UCs or “persistent < 100 bpm
< 100 bpm immediately after UC. 
Irregular FHR
Clinician judgment

RCTS: Protocol of EFM
1:1 nursing (in most but not all the RCTs)

Fetal distress defined differently in each RCT 
but for the most part included:

Late decelerations

Severe variable decelerations
Bradycardia for 15 minutes
Tachycardia without variability
Undefined
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Summary of RCTs

• 13 RCTs ( ~ 37,000 women). All conducted before 1994

• Most were not of high quality. Review heavily influenced 
by the large Dublin trial of 1985 that included 1:1 nursing 
care

• No difference in perinatal mortality, or cerebral palsy 
(moderate quality evidence)

Alfirevic Z et al Cochrane 2017, ACOG 2010, AWHONN 2015, ACNM 2015

Summary of RCTs

• ~ 60% increase in cesarean section in IA vs EFM trials 
(RR 1.63, 95% CI 1.29-2.07) (low quality evidence)
– No difference in cesarean section in the one IA vs 

intermittent EFM trial (RR 1.29, 95% CI 0.84 to 1.97) (low 
quality evidence)

• ~ 50% decrease in early neonatal seizures in EFM group 
overall (RR 0.50, 95% CI 0.31 to 0.80) (moderate quality 
evidence)

Alfirevic Z et al Cochrane 2017, Herbst A 1994

Summary of RCTs

• On the basis of this body of evidence, ACOG, AWHONN 
and ACNM all state:

• IA with 1:1 nursing care, or continuous EFM are 
acceptable methods of monitoring the fetus in active 
labor, in women who are “low risk.”

Alfirevic Z Cochrane 2017, ACOG 2010, AWHONN 2015, ACNM 2015

What Can We Conclude from the 
RCTs?

The FHR characteristics known today to be associated 
with fetal acidemia were not known or consistently included 
in study protocols 

The increase in CS rate in EFM groups could be 
secondary to the definitions of fetal distress

The lower CS rate in IA groups could be secondary to not 
listening appropriately in the IA group

So lets start over: Given what we know today about the 
relationship between FHR patterns and acidemia..
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Do We Need to Continuously Assess 
Variability?

The purpose of fetal surveillance in labor is to identify the 
fetus at risk for having clinically significant metabolic acidemia
– How often does metabolic acidemia occur?
– How often do Category III FHR patterns occur?

Metabolic acidemia is a rare occurrence in term infants: 
– Incidence of pH < 7.0 is 3.7/1000 (~ 23% will have 

significant morbidity or mortality)
– Incidence of HIE is 2.5/1000 live births

Graham EM 2008

Do We Really Need to Continuously Assess 
Variability?

Category III FHR patterns develop over time or as an acute 
bradycardia
1. Category III FHR patterns that develop over time are detected 

via IA (recurrent decelerations)
– Incidence is ~ 1/900 in women at term with singleton 

pregnancy
–Exception is sinusoidal pattern associated with Rh 

isoimmunization
2. Incidence of acute bradycardia in population of low and high 

risk women is ~0.8%
–Most of these have known causes that are 

contraindications for IA Jackson M 2011, Kamoshiti E 2011, Leung T 2009

Screening for a 
rare event with a 
series of more 
and more refined 
filters

Effectiveness of IA in Low-Risk 
Populations

Multiple population-based studies and Cochrane meta-
analysis have shown positive outcomes for women who give 
birth at home or in free-standing birth centers

Positive outcomes are dependent on appropriate risk 
screening and appropriate transfer to a hospital setting when 
needed

Bottom line: Strict risk screening and an integrated system for 
transfer of care obviates the need to monitor variability throughout 
labor

Cheng Y et al 2013, Janssen PA 2009, Stapleton S 2014, Cheyney M 2015, Hodnett ED 2006, de 
Jong 2009, Olsen O Cochrane 2012
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Objectives

1. Definition of Intermittent auscultation (IA)

2. What evidence supports IA and how good is it?

3. What are the best IA protocols?
– Who is “low-risk?”
– How should IA be performed?

Who is Low Risk?

Holmgren CM 2013

A Priori Antepartum Risk and 
Newborn Outcomes

Adverse neonatal outcome: NICU admission for UA pH <7.10 or 
5-min Apgar < 7
59.8% of adverse outcomes occurred in high-risk group

Holmgren CM 2013

Intrapartum Risk and Newborn 
Outcomes

Intrapartum predictors of adverse neonatal outcome 
in group with high a priori risk

Holmgren CM 2013
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Intrapartum Risk and Newborn 
Outcomes

Intrapartum predictors of adverse neonatal outcome 
in group with high a priori risk

Holmgren CM 2013

Who is Low Risk Before Labor? New 
Zealand and FIGO Guidelines

Maude RM 2014, FIGO 2015

Who Needs EFM?
• Some examples: 

– Meconium
– Increased vaginal bleeding
– Fever
– Need for analgesia
– FHR abnormalities
– Maternal request

How Should IA be Performed?

ACNM 2015, AWHONN 2015

Obtain maternal pulse

Palpate uterine contractions

Leopold's maneuver to determine position of fetal back and 
point of maximal sound intensity

Auscultate FHR at the same time you obtain maternal pulse 
to make sure you have the correct heart rate
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Methods of Performing IA: 
Four Key Decisions!

1. When do you listen relative to UCs?
2. How long do you listen?
3. How often do you listen?
4. How do you count? Multi-count strategies that have 

been tested

ACNM 2015, AWHONN 2015

1. When Do you Listen?
• AWHONN and ACOG: Immediately after a UC for 30-60 sec

• ACNM: During the UC and for a period after the UC ends

• Lets look at what works best>>>>

ACNM 2015, AWHONN 2015, ACOG 2010, FIGO 2015

When to Auscultate: Should We Count for 30 Sec 
After These UC’s are Over? 2. How Long Do You Listen?

• AWHONN: 30-60 sec

• ACNM: 15-60 sec

• NICE and FIGO: 60 sec

• I say, long enough to make sure you are not missing a 
deceleration

ACNM 2015, AWHONN 2015, ACOG 2010, FIGO 2015
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3. How Often Do You Listen?

ACNM 2015

4. How Do You Count?

How to Auscultate:
– Count for a full minute
– Count for 30 seconds and multiply x 2
– Count for 15 seconds and multiply x 4
– Count for 10 seconds and multiply x 6
– Count for 6 seconds and multiply x 10
– Count for 5 seconds and multiply x12

ACNM 2015, AWHONN 2015

Single Count vs Multiple Count Strategy

• Single count strategy

• Multiple count strategy:
– Three 10 sec counts 

separated by 5 sec breaks

Schifrin BS 1992, Harrison J 2004
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IA Method: Hints from Practitioners
• Listen through a contraction a few times at the beginning

• Start listening at the peak of a contraction and for a bit after 
it ends

• Frequency should be based on how often the woman is 
having contractions rather than set times

Summary Recommendations From All 
This Data….

• Risk screening is the most essential first step!

– Women who do not have an antepartum or 
intrapartum risk factor for acidemia have an extremely 
low risk of developing acidemia unless recurrent 
decelerations appear during labor. Therefore….
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Summary Recommendations From All 
This Data….

• Use a multi-count strategy

• Start at the peak of a UC or before a UC starts

• Continue counting for 30 sec after the UC is over

• Frequency should increase during rapid descent, 
following SROM and at the onset of maternal pushing

• Listen every other or every third UC during pushing 
expulsive stage

Thank You

Tekoa L. King CNM, MPH
tking@acnm.org

Policy for Using IA in a Hospital Setting 
Should Include:

� Indications for IA
�Contraindications for IA
� Indications for moving from IA to EFM
�Frequency of Assessment
�Method of Assessment
�Documentation
�Ongoing or periodic competency assessment

Feinstein N 2009, ACOG 2015

Do You Need an Admission Strip?

4 RCTs, with 13,000 women

Admission EFM associated with:
– increased risk of CS by 20%
– No difference in operative vaginal birth
– No difference in perinatal death, NICU admission, Apgar 

scores, or hypoxic ischemic encephalopathy
– EFM group more likely to have continuous EFM

Devane D Cochrane review 2012
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Resources

Feinstein, NS et al. Fetal Heart Rate Auscultation 2nd ed. AWHONN 
2009. Available from www.awhonn.org

Lyndon AS et al. Fetal Heart Rate Monitoring Principles and Practices. 
AWHONN 2015. Available from www.awhonn.org

Liston R, Sawchuck D, Young D et al. Fetal Health Surveillance: 
Antepartum and Intrapartum Consensus Guideline. Society of 
Obstetricians and Gyaecologists of Canada. 2007. Available from: 
www.sogc.org/guidelines/documents/gui197CPG0709.pdf

ADDITIONAL SLIDES

Reliability and Efficacy of IA

Benefits and Limitations of IA

Pinard vs Dopplar

• Few small studies have compared Pinard vs 
Doppler using EFM as gold standard

– Doppler may be associated with better neonatal 
outcomes

– Doppler with digital display of FHR is more accurate 
for assessing FHR characteristics

Mahomed K et al 1994, Simpson et al 1999

Reliability of IA

Multi-count strategy that assesses the fetal 
heart rate during and after a contraction 
reliably detects:
– Fetal heart rate
– Rhythm
– Accelerations
– Presence of decelerations 

Miller FC 1984, Strong TH 1993, Paine LL 1986, Shiffrin BS 1992,  Haggerty 
LA 2000, Harrison J 2004
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Reliability of IA

• Multi-count strategy using 6-10 second time 
frames accurately detects and characterizes 
accelerations in women who are not in labor

• Does not differentiate types of decelerations or 
determine baseline variability with accuracy

Miller FC 1984, Strong TH 1993, Paine LL 1986, Shiffrin BS 1992,  Haggerty 
LA 2000, Harrison J 2004

Reliability of IA

• Clinicians listening to an audio recording failed 
to detect late decelerations with and without 
variability 18% and 33% of the time respectively 
(Miller FC 1984, Strong TH 1993)

• However, a multi-count algorithm of three 10-
second counts separated by 5 second breaks 
identified 93% of late decelerations (Shiffrin BS 1992)

Miller FC 1984, Strong TH 1993, Paine LL 1986, Shiffrin BS 1992,  Haggerty 
LA 2000, Harrison J 2004

Reliability of IA

• Assessment of baseline rate is less accurate 
when the baseline rate is high

Miller FC 1984, Strong TH 1993, Paine LL 1986, Shiffrin BS 1992,  Haggerty 
LA 2000, Harrison J 2004

Efficacy of IA

IA for FHR assessment in women who are 
undergoing a trial of labor after a cesarean section:
– 100 women randomly assigned to IA vs EFM
– IA conducted q 15 min in first stage and q 5 min in second 

stage
– Single count strategy for 60 second following a 

contraction
– Nonreassuring FHR patterns in IA group were tachycardia, 

bradycardia, irregular rhythm, FHR <100 bpm following a 
UC

Maadon M 2006
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Efficacy of IA

• Findings:
– Cesarean rate was 22% in IA group and 34% in 

EFM group
– No differences in maternal or neonatal adverse 

outcomes

Maadon M 2006

Efficacy of IA

• Multiple large studies and a Cochrane meta-
analysis have documented positive outcomes in 
women who give birth at home or in free-standing 
birth centers give us indirect evidence that IA is 
both efficacious and safe

• Positive outcomes are dependent on appropriate 
risk screening and appropriate transfer to a hospital 
setting when needed

Anderson R 1995, Janssen PA 2009, Rooks J et al. 1989, Hodnett ED 2006, 
Wiegers T 1996, Lindgren H 2008, Was JR 2010

Benefits of IA

Noninvasive technique that assures frequent contact 
between RN and laboring woman

Allows FHR assessment of “the lady in the bath”

Supports freedom of movement and ambulation

1:1 support associated with better outcomes 
independently

Benefits of IA

Possible lower cesarean birth rates or at least 
equivalent to EFM?

Will not detect maternal heart rate and record the 
maternal rate as the fetal heart rate

Some authors say the lack of a continuous documented 
FHR is a medical-legal advantage
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Limitations of IA

Patient characteristics
– Obesity or polyhydramnios may preclude use of IA
– Lack of maternal knowledge
– Some women prefer EFM

IA does not allow detection of variability or allow 
determination of the type of deceleration that is heard

Some women may feel IA is more intrussive

Limitations of IA

• Takes time to learn technique

• You need to adopt awkward positions sometimes

• Inability to provide 1:1 nursing

• No independent record of the FHR pattern

Interpretation of Auscultated FHR: 
AWHONN and ACNM 

Category 1 includes all of the following:
– FHR baseline between 110 and 160 bpm
– Regular rhythm
– Presence or absence of FHR increases or accelerations
– Absence of FHR decreases or decelerations

ACNM 2015, AWHONN 2015

Interpretation of Auscultated FHR: 
AWHONN and ACNM 

Category II includes any of the following:
– Irregular rhythm
– Presence of gradual or abrupt recurrent decreases from 

the baseline
– Tachycardia (baseline >160 bpm >10 min**
– Bradycardia (baseline <110 bpm >10 min**

**FIGO states FHR <110 bpm > 160 bpm for 3 min or requires 
EFM

ACNM 2015, AWHONN 2015
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Interpretation of Auscultated FHR: 
AWHONN and ACNM 

There is no Category III as auscultation cannot 
reliably detect variability

ACNM 2015, AWHONN 2015

Abnormal Findings on IA: FIGO

FIGO 2015

Who is Low Risk Before Labor?
• This is from one Level 2 hospital in California:

Multi-Count Strategy Calculations

Feinstein NF et al 2009
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Fetal Heart Rate Monitoring: 

The Category II Conundrum

Tekoa L. King CNM, MPH
October 26, 2016

Disclosure
� I have no financial disclosures related to this 
presentation

Objectives

3

�A quick history

�The Category II chasm
ーCurrent recommended management algorithms

�Research findings: The relationship between FHR 
patterns and newborn acidemia

�Proposed solution for Category II interpretation 
and management

Interpreting Fetal Heart Rate Patterns is a Classic 
“Blind Men and Elephant” Problem

The relationship between FHR patterns and fetal 
oxygenation status is indirect and only one variable in a 
complex interplay of physiologic variables
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NICHD 2008 FHR Categories
�Category I (normal)

ーFHR patterns that are “normal”: Associated with fetal well-being
ーPresent in 99.5% of tracings

�Category II (indeterminate)

ーFHR patterns that are “indeterminate”: Inconsistently associated with 
fetal acidemia

ーPresent in 84.1% of tracings

�Category III (abnormal)

ーFHR patterns that are “abnormal”: Consistently associated with fetal 
acidemia

ーPresent in 0.1% of tracings

Macones et al 2008, Jackson M 2011Macones et al 2008, Jackson MJ 2011

Category I, “Normal”
� Includes all of the following:
ーBaseline rate:110-160 bpm
ーFHR variability: moderate
ーNo late or variable decelerations
ーEarly  decelerations: present or absent
ーAccelerations: present or absent

Macones et al 2008

Category III “Abnormal”
�Absent baseline FHR variability and :
ーRecurrent late decelerations or,
ーRecurrent variable decelerations or,
ーBradycardia

�Sinusoidal pattern

Parer et al 2006, Macones et al 2008

Category II

Includes all FHR patterns not categorized as normal or abnormal
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What is the Problem?

1. There are more than 40 different FHR patterns in 
Category II

2. These are also the FHR patterns seen most frequently in 
clinical practice

ー 22% of time in first stage

ー 40-75% of time in second stage

Jackson M 2011
Sheiner E 2001, Jackson MJ 2011

What is the Problem?

3. The FHR patterns in Category II are heterogeneous in 
that they reflect varying risks for fetal acidemia

4. Any clinical setting that uses the NICHD 3-tier system 
has to grapple with how to manage Category II tracings

Jackson M 2011

Linda Troutfetter RN Petaluma Valley Hospital

How Did The NICHD Guidelines Start Being Implemented? 2010: ACOG Practice Bulletin: 
4 Categories

�Reliance on accelerations is misleading: 
Spontaneous accelerations are not a necessary sign 
of fetal well-being during labor

�To be successful, the algorithm needs to include all 
members of the team. This means including 
information the nurse at the bedside needs which is 
when to notify a clinician

� Category II does not include absent variability
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2010: ACOG Practice Bulletin: 
4 Categories

�Reliance on accelerations is misleading: 
Spontaneous accelerations are not a necessary sign 
of fetal well-being during labor
�To be successful, the algorithm needs to include all 
members of the team. This means including 
information the nurse at the bedside needs which is 
when to notify a clinician

� Category II does not include absent variability

Miller and Miller 2011: 5 Categories

�This algorithm incorporates thinking about FHR 
patterns physiologically but it is a complex 
version of standard practice and as such, it 
layers a complex set of mental steps over what 
we already do.

Miller and Miller 2011: 5 Categories

�This algorithm incorporates thinking about FHR 
patterns physiologically but it is a complex 
version of standard practice and as such, it 
layers a complex set of mental steps over what 
we already do.

Clark et al 2013
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Clark et al 2013
	FHR pattern Recommended Management 

1. Mod variability without recurrent decels  Observe 
2. Mod variability with recurrent 

decelerations for 1 hr in latent phase 
Cesarean section 

3. Mod variability with recurrent 
decelerations for 1 hr in active phase and 
normal labor progress 

Observe 

4. Mod variability with recurrent 
decelerations for 1 hr in active phase and 
abnormal labor progress 

Cesarean section 

5. Mod variability with recurrent 
decelerations for 1 hr hr in second stage 
and normal progress 

Observe 

6. Mod variability with recurrent 
decelerations for 1 hr hr in second stage 
with abnormal progress 

Cesarean section or OVD 

7. Minimal or absent variability without 
recurrent decelerations for 30 minutes 

Observe for one hour, if 
persistent Cesarean or OVD 

8. Minimal or absent variability with 
recurrent decelerations for 30 minutes  

Cesarean section or OVD 

Clark et al 2013

Julian T Parer MD PhD
1934-2016

Parer-Ikeda 5-tier System

� It does provide the relationship 
between every FHR pattern 
possible and the 
corresponding risk of acidemia

�Very complicated!

�Does not account for pattern 
evolution over time

Number of non-
reassuring FHR 

categories in 
professional 
guidelines

21
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FHR Management Algorithms:
Summary

�All split Category II into 2 or 3 subcategories

�They all base the subdivisions on the degree of variability 
and presence or absence of accelerations

�This is a good start (!) but these algorithms do not take into 
account two critical factors
�1. Change over time
�2. Role of depth and duration of decelerations

Objectives

23

�A quick history

�The Category II chasm
ーCurrent recommended management algorithms

�Research findings: The relationship between FHR 
patterns and newborn acidemia

�Proposed solution for Category II interpretation 
and management

Current Research on FHR Categories and 
Management

�Category I and Category III are well correlated with 
acid/base status at birth
ーCategory I: Normal acid-base status
ーCategory III: Significant risk of metabolic acidemia that 
is associated with adverse neurologic outcomes

�5-tier system that has 3 intermediate categories correlates 
better with acid-base status at birth than does the 3-tier 
system or 2-tier systems

Coletta J 2011, Bannerman C 2011, Blackwell SC 2011, Holtzmann M 2014, Di Tommasso 2013, Soncini E 
2014, Penfield C 2016, Katsuragi S 2015, Elliot C 2010, 

The Relationship Between FHR Patterns and 
Newborn Acidemia

1. Newborn acidemia with decreasing FHR variability and 
recurrent  decelerations develops over a period of time 
approximating one hour: (PATTERN EVOLUTION)

2. There is a positive relationship between the depth and 
severity of deceleration or bradycardia and the degree 
of acidemia: (AREA UNDER THE CURVE)

Parer JT et al 2006Parer JT et al 2010
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2. Pattern of Developing Acidemia over Time

Dalton KJ et al 1983, Parer et al 2006, Ugwumadu A 2014, Vintzileos A 2016

Ultimately a terminal bradycardia

Recurrent variable or late decelerations

Variability diminishes

Decelerations get deeper and spontaneous  
accelerations no longer present

Compensatory tachycardia +/-

Vintzleos A 2016

3. Role of Depth and Duration

�The best predictor of newborn acidosis is:
ー “the area under the curve” which integrates depth and 
duration of bradycardic rate

ーCalculated area under the curve is translated into minutes 
per bpm

Tortosa MN 1990, Giannubilo SR 2007, Tranquilli AL 2013, Cahill A 2013, Triebewasser et al 2016 

FHR 80 bpm        25 min
FHR 70 bpm 13 min
FHR 60 bpm 8 min
FHR 40 bpm 5 min

3. Role of Depth and Duration

Giannubilo SR 2007, Tranquilli AL 2013, Cahill A 2013

Fetal or newborn acidemia is the result after:
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4. The Problem of Minimal vs Absent 
Variability

�The NICHD arbitrarily defined absent variability as the key 
component of Category III

�However, the studies that identified the FHR patterns 
subsequently placed in Category III analyzed FHR tracings 
with: 
ー“minimal/absent” variability (Williams KP 2003)

ー“decreased variability” (Paul 1995)

ー“Less than 5 bpm change in rate” (Beard 1974)

ー“Loss of short term variability” (Gull 1992, Dellinger 2000, Larma 2007)

4. Example: Problem of Minimal vs Absent 
Variability

�Williams et al 2002
ーN=488 term births
ーFHR pattern 1 hour before birth correlated to UA cord 
pH and BD

�Minimal/absent variability with recurrent late 
decelerations for 1 hr before birth:
ー32% had BD <-12
ー24% had pH <7.0
�Similar findings for minimal/absent variability with 
recurrent variable decelerations

Williams KP 2003

Summary: Lingering Problems
�Current FHR management algorithms:
ー Static without accounting for duration (pattern evolution 
over time) or depth of decelerations

ーArtificial distinction between minimal and absent variability 
when the focus should be on diminishing variability

ーAlgorithms that use “accelerations or moderate variability” 
may artificially elevate the role of accelerations in labor

32

Objectives

33

�A quick history

�The Category II chasm
ーCurrent recommended management algorithms

�Research findings: The relationship between FHR 
patterns and newborn acidemia

�Proposed solution for Category II interpretation 
and management
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Category II Management
1. Recurrent decelerations and moderate variability

Conservative 
measures, 
reevaluate in 
short period of 
time

2. Decelerations deeper and/or persistent, OR variability 
decreasing OR tachycardia appears

Conservative measures, 
consult with clinician, and 
make a plan for reevaluation

AND

3. Variability decreasing further, 
AND/OR tachycardia present

Plan delivery within short 
period of time

AND

FHR Pattern Evolution over Time and Management

1. Recurrent decelerations w moderate variability

2. Decelerations Deeper OR Persistent OR
Variability Diminishing OR Tachycardia 

3. Variability decreasing and 
decelerations getting deeper 
AND/OR Tachycardia

Conservative 
measures and 
reevaluate in 
short period of 
time

Conservative 
measures
Consult and make 
a plan for 
reevaluation in 
short period of 
time

Bedside evaluation 
by clinicians
Consider delivery in 
short period of time

AND

AND

Category IICategory I Category III

Expectant 
management 
consider 
Intermittent 
auscultation

Deliver as 
soon as 
possible

In Conclusion…

�Current NICHD Category II has limited clinical utility

�Algorithms promoted to solve this problem all split 
Category II into 2 or 3 interpretation/management 
subdivisions 
ーRemarkable consistency in the FHR patterns placed 
in institutionally-devised subcategories

�5-tier system is well-correlated with acid-base status at 
birth but…..>>>

36

In Conclusion..
�The 5-tier categories need to be incorporated into protocols 
that:
ーAcknowledge pattern evolution
ーIntegrate depth and duration of decelerations
ーInclude knowledge that minimal variability with recurrent 

decelerations has similar risk for fetal acidemia as absent 
variability with recurrent decelerations

�No mater how you interpret FHR patterns, management will 
always take into account
ー additional clinical factors 
ー institutional resources

37
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Thank You

Tekoa L. King CNM, MPH
tking@acnm.org
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Decision to Incision Timing 
with Terminal Bradycardia: 

How Long is Too Long? 

Aaron B. Caughey, MD, PhD

Professor and Chair
Department of Obstetrics and Gynecology

Oregon Health & Science University
caughey@ohsu.edu

Disclosures

� No financial disclosures related to this talk
� Medical Advisor to Celmatix, Mindchild
� Bob’s Red Mill

Overview

� 30 minute rule?
� History

� Biology / pathophysiology
� Epidemiology

� Quality Improvement

� Management

Bradycardia
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How long would it take to 
achieve delivery?

A. 10 minutes or less

B. 15 minutes

C. 20 minutes
D. 30 minutes

E. Longer

1 0  m
i n u t

e s  o
r  l e

s s
1 5  m

i n u t
e s

2 0  m
i n u t

e s
3 0  m

i n u t
e s

L o n
g e r

39%

31%

5%
8%

18%

Minimum time until injury?

A. 10 minutes or less

B. 15 minutes

C. 20 minutes
D. 30 minutes

E. Longer
1 0  m

i n u t
e s  o

r  l e
s s

1 5  m
i n u t

e s
2 0  m

i n u t
e s

3 0  m
i n u t

e s

L o n
g e r

57%

23%

1%
5%

14%

Disconnect?

� If injury occurs faster than we can 
intervene, then why a 30-minute rule?

� Should it be shorter?

The 30 minute rule

� Established as a time threshold for 
cesarean delivery to occur – 1980s

� ACOG, RCOG, etc

� Became a more prominent rule of the land 
in the late 1990s 

ACOG Committee on Professional Standards for Obstetric-Gynecologic Services. 7th ed.; 1989.
Tuffnell et al. BMJ 2001;322:1330–3 
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VBAC – 1990s
Why 30 minutes?

� Improving outcomes?

� Feasibility? 

� Whim?

30 minutes in nonemergent?

Sabol BA, Lim J, Gregory T, Caughey AB. Am J Obstet Gynecol, 2017

30 minute rule

J Healthc Risk Manag. 1999 Winter;19(1):11-20.
Is the obstetric guideline of 30 minutes from decision to incision for 
Cesarean delivery clinically significant?
Lavery JP1, Janssen J, Hutchinson L.

The time required to extract an infant from a hostile in utero 
environment is a frequent issue in medical negligence 
cases. The American College of Obstetricians and 
Gynecologists and the American Academy of Pediatrics 
suggest a time guideline of 30 minutes from 
decision for Cesarean delivery to the beginning (incision) of 
the procedure. This time frame is based on survey 
data from hospitals throughout the United States and is 
not based on clinical outcomes or the 
pathophysiology of obstetric events . 
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What time threshold?

� What outcomes are we interested in?

� Mortality
� Short-term (neonatal)
� Long-term (infant and beyond)

� Morbidity
� HIE / CP
� Seizures?
� Apgars?
� Cord gases

Prolonged decelerations

Williams KP1, Singh A. The correlation of  seizures in newborn 
infants with significant acidosis at birth with umbilical artery cord 
gas values. Obstet Gynecol. 2002 Sep;100(3):557-60.

� 238 neonates w/ UA pH <7.1 

� Primary outcome – seizures from HIE

� Examined all gas features
� pO2; pCO2; base excess, pH

� pH < 7.0 only was associated in MV model

How long?
US, 1995-2005

Cahill AG, et al. Terminal decelerations and outcomes.
Obstet Gynecol. 2013 Nov;122(5):1070-6 

How long?

Holmgren C, Scott JR, Porter TF, Esplin MS, Bardsley
T. Obstet Gynecol. 2012 Apr;119(4):725-31
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How long?

Time ≥10 min
n=31 (%)

Time <10 min
n=920 (%)

P value

Acidemia ≤ 7.10 
(n=12) 4 (12.9) 8 (0.9) <0.01
Acidemia ≤ 7.05 
(n=4) 2 (6.5) 2 (0.2) <0.01
APGAR 5min < 7 
(n=4) 2 (6.5) 2 (0.2) <0.01
Special Care* or 
NICU Admission 
(n=38)

5 (16.7) 33 (3.6) <0.01

NICU Admission
(n=11) 3 (10.0) 8 (0.9) <0.01

Cahill AG, et al. Terminal decelerations and outcomes.
Obstet Gynecol. 2013 Nov;122(5):1070-6 

Only Time?

� Are there other features that matter?

� Leung et al – decelerations

� Variability?
� Etiology – uterine rupture, abruption, etc.

� Heart rate?

How long?
US, 1995-2005

Cahill AG, et al. Terminal decelerations and outcomes.
Obstet Gynecol. 2013 Nov;122(5):1070-6 

Variability

Decreased variability before bradycardia

Combined with no recovery of the bradycardia 
mean pH 6.83 +/- 0.16 
78% incidence of significant acidosis 

Williams K, et al. Obstet Gynecol. 2002 Nov;100(5 Pt 1):951-4.
Fetal heart rate parameters predictive of  neonatal outcome in the presence of  a 
prolonged deceleration.
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Heart Rate 

Tranquilli A, et al. J Matern Fetal Neonatal Med. 2013 Sep;26(14):1425-9.  The correlation 
between fetal bradycardia area in the second stage of  labor and acidemia at birth.

Time until 
acidemia

P value

FHR 80s 25 mins <0.01
FHR 70s 13 mins <0.01
FHR 60s 8 mins <0.01
FHR 50s 6 mins <0.01
FHR 40s 5 mins <0.01

What threshold?

� Given the data, what approach?

� Should there be a set time?

� Should the standard time differ?
� Hospital size
� Local geography / population
� Level

What to do?

Is it a bradycardia?

What to do?

Is it a bradycardia?
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What to do?

Is it a bradycardia?Is it a bradycardia?

What to do?

Is it a bradycardia?Is it a bradycardia?

What to do?

Is it a bradycardia?Is it a bradycardia?

What to do?

Is it a bradycardia?Is it a bradycardia?
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What to do – Parer case? What to do?

What to do?

� What is the Baseline status?

� What is the Etiology?

� What needs to be done to achieve Delivery?

� BED

What to do?

� What is the Baseline status?
� Decels
� Variability
� Meconium
� Chorioamnionitis
� Compromised mother or fetus?
� Htn disorder; fetal anomaly; preterm
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What to do?

� What is the Etiology?
� Abruption
� Tachysystole/Tetany
� Cord prolapse
� Uterine rupture
� Maternal
� Hypotension (AFE); hypoxic (PE)

� Fetal
�Oligo; arrhythmia; rapid descent

What to do?

� What needs to be done to achieve Delivery?
�What is the exam? Include position
� Parity and prior OB Hx
� Patient BMI
� EFW
� Anesthesia?
� OR / staff?

What to do?

� Individual level – BED

� Hospital level
� Establish benchmarks
� Environment (Geography; Populations)
� Engineering (Internal and External)

� Societal level
� Encourage collaboration
� Public Health

Can we reduce the length of time?
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Can we reduce the length of time? Can we reduce the length of time?

Can we reduce the length of time?

Sabol BA, Lim J, Gregory T, Caughey AB. Am J Obstet Gynecol, 2017

• Can emergent cesareans be improved?
• Does it matter?

% pH < 7.2
Pre Kaizen 17.4%
Post Kaizen 7.4%

What should be done?

� Gather together leadership to discuss

� OB providers (MFM, OB, CNM, FM, RN, Anesthesia)

� Measure the outcomes – report the data

� Potentially use QI methods

� Institutionally based (e.g. Lean)

� Establish standards / standard behaviors
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What time goal?

As fast as possible!!!

A. 30 minutes? 

B. 20 minutes?

C. 15 minutes?
D. 10 minutes?

3 0  
m i

n u
t e s

?  

2 0  
m i

n u
t e s

?

1 5  
m i

n u
t e s

?

1 0  
m i

n u
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5%

68%

16%
10%

Thank You
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MFMU Research Network
What’’’’s New That Will Help You

Bob Silver
University of Utah 

Salt Lake City, Utah

NICHD Maternal-Fetal Medicine 
Units Network

• Started in 1986.
• Competitively renewed every 5 years.
• Priorities include:

– Reduce the rates of preterm birth, fetal growth 
abnormalities, neurologic sequelae of the 
newborn, and maternal complications of 
pregnancy, and,

– Evaluate maternal and fetal interventions for 
efficacy, safety, and cost-effectiveness.

• Has become the premiere obstetric 
clinical trials network on the planet.

• Has accumulated 30 years of data and 
biologic samples.
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When is the best time for 
delivery?

Delivery Expectant 
management

≥ 42 wks < 39 wks

39 - 41 wks ?

Increasing maternal and 
perinatal risks after 39 weeks
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Maternal Complications

• Pregnancies that continue beyond 
39 weeks are associated with 
increased risks of: 
– Cesarean delivery
– Operative vaginal delivery
– 3rd and 4 th degree lacerations
– Febrile morbidity
– Hemorrhage Statistical significance as compared to rate of ces arean delivery in the previous week gestation

*p<.05

*
* * *

*

MFMU FOX: Cesarean

%

P < .001

39w            40w            41w

*
*

*
*

*

*
*

*
*

*

*
*

Statistical significance as compared to rate of out come in the previous week gestation: *p<.05
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MFMU FOX: Maternal 
adverse composite

%

P < .001

39w            40w            41w

Perinatal Complications

• Pregnancies that continue beyond 39 
weeks are associated with increased 
risks of:
– Stillbirth
– Meconium aspiration syndrome
– Mechanical ventilation
– Birth trauma
– Neonatal seizures/ICH/ encephalopathy
– Neonatal sepsis
– UA pH ≤7/BE < -12

Perinatal Death

• Perinatal death nadirs between 37-38 
weeks and increases steadily thereafter

Gestational  Age Loss Rate
37 0.7/1000
38 1.3/1000
39 1.4/1000
40 2.4/1000
41 2.8/1000

Prospective fetal mortality ratio by single weeks 
of gestation: United States, 2005

43

MacDorman et al; NVSS 2009;57:1-20
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Cord Gas Abnormalities
39 vs. 41 weeks

Caughey et al, 2005 
UA pH<7.0 

Caughey et al, 2005 
BE< -12 

Hemistad et al, 
2006 

UA pH<7.10 
39 weeks 0.78% 1.02% 3.40% 
41 weeks 1.09% 1.72% 5.30% 

0% 
1% 
2% 
3% 
4% 
5% 
6% 

Adjusted OR 
1.65  (1.01, 

2.77)

Adjusted OR 
1.59 (1.17, 

2.16)

Adjusted OR 
1.6 (1.4, 1.9)

Severe Neonatal Complications

40 vs. 39 weeks: adjusted OR 1.47 (1.1, 2.0)
41 vs. 39 weeks : adjusted OR 2.04 (1.5, 2.78)

MFMU FOX: Neonatal 
adverse composite

%

P = 0.047

39w            40w            41w

When is the best time for 
delivery?

Delivery Expectant 
management

39 - 41 weeks
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Induction and cesarean delivery:
Common wisdom

• Retrospective cohort studies 
– Induction of labor prior to 41 weeks of 

gestation is associated with an 
approximately 2-fold higher risk of 
cesarean delivery in nulliparous women

Elective inductions only

When is the best time for 
delivery?

Delivery Expectant 
management

39 - 41 weeks

Standard of Care

• Patients undergoing induction 
of labor should be counseled 
about a 2 – fold increased 
risk of cesarean

ACOG #107  Obstet Gynecol 2009; 114:386-97
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The problem

• Spontaneously laboring women are not 
the right comparison group

– Cannot choose between EIOL (strategy) and 
spontaneous labor (event)

– Choice is between EIOL and expectant management
• The latter may lead to spontaneous labor 
• Also conveys downstream possibilities that may  

increase the CS rate

39 weeks
N= 100

Spontaneous labor 

CS rate=20%
N=20

IOL

CS rate=35%
N=35

39 weeks
N= 100

CS rate=20%
N=6

IOL

CS rate=35%
N=35

30% Spontaneous 
labor

at 39 weeks 

CS rate=30%
N=11

50% labor at 40 
weeks

CS rate=40%
N=14

35

N=100

Medical or Post dates IOL

70

CS rate=
31%

Induction vs. Expectant 
Management

– RCT of women at 41 weeks of gestation (N = 3407)

Hannah et al, NEJM, 1992

CS
%
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IOL prior to 41 weeks: 
HYPITAT

• IOL vs. expectant management for mild hypertensive 
disease after 36 weeks (N = 756)
– IOL 

• Adverse maternal composite: RR 0.71 (0.59-0.86)

%

P = .09

Cesarean Delivery

Koopmans et al.  Lancet 2009; 374:979-88

Induction vs. Expectant 
Management (CS%)

Week of 
Induction

IOL Spontaneous

38 weeks 11.9% 7.0%

39 weeks 14.3% 9.1%

40 weeks 20.4% 10.9%

41 weeks 24.3% 14.9%

Caughey et al, AJOG 2006;195:700-5

Induction vs. Expectant 
Management (CS%)

Week of 
Induction

IOL Spontaneous Expectant aOR (95% CI)

38 weeks 11.9% 7.0% 13.3% 1.80 (1.29-2.53)

39 weeks 14.3% 9.1% 15.0% 1.39 (1.08-1.80)

40 weeks 20.4% 10.9% 19.0% 1.24 (1.27-1.62)

41 weeks 24.3% 14.9% 26.0% 1.26 (0.99-1.61)

Caughey et al, AJOG 2006;195:700-5

EIOL vs. expectant 
management

• Retrospective Cohorts: Northwestern
– 588 women at 39 weeks with favorable cervix

• Power: 1/3 reduction in CS from 
30% at EIOL

– 204 women at 39 weeks with unfavorable 
cervix
• Power: 1/2 reduction in CS from 

40% at EIOL
Osmundson et al.  Obstet Gynecol 2010; 116:601-5
Osmundson et al.  Obstet Gynecol 2011; 117:583-7
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Cesarean Delivery

%

Osmundson et al.  Obstet Gynecol 2010; 116:601-5
Osmundson et al.  Obstet Gynecol 2011; 117:583-7

EIOL vs. expectant 
management at 39 weeks

%

Cheng et al AJOG 2012; Stock et al BMJ 2012

0 

5 

10 

15 

20 

25 

30 

Cheng et al Stock et al 

Expectant 
IOL 

Cesarean delivery

10% decreased odds of cesarean in EIOL group

RCT of EIOL prior to 41 weeks

• Six small RCT ’’’’s
• None have found an increase 

in cesarean delivery
– Poor quality
– Underpowered

EIOL vs. expectant 
management at 39 weeks

%

Cheng et al AJOG 2012; Stock et al BMJ 2012

0 
0.05 
0.1 
0.15 
0.2 
0.25 
0.3 
0.35 

Cheng et al Stock et al 

Expectant 
IOL 

Perinatal mortality and morbidity

70% decreased odds of mec aspiration and mortality,  respectively,  in EIOL group
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IOL & adverse neonatal outcome

• IOL/augmentation associated with ASD 
(OR 1.13)
– Not supported consistently by other studies 

(e.g., Gale et al.)
– Incorrect control group for clinical relevance
– Inadequate adjustment for confounding
– Use of incorrect coding for ASD

Elective Induction 
vs Expectant Management 

• Retrospective cohort study
• California deliveries in 2006
• No prior cesareans
• 37 – 40 weeks gestation
• Elective induction compared to 

expectant management at each 
gestational age

• Vertex, non-anomalous, singleton 
deliveries (N = 362, 154)

Darney et al.  Obstet Gynecol 2013; 122:761-9

Elective Induction 
vs Expectant Management 

• Overall CS rate: 16%
• Perinatal mortality: 0.2%
• NICU admission: 6.2%
• OR for CS was LOWER at all 

gestational ages and parity 
for EIOL!!

• EIOL NOT associated with severe 
lacerations, operative vaginal 
delivery, shoulder dystocia, etc.

Darney et al.  Obstet Gynecol 2013; 122:761-9

Elective Induction 
vs Expectant Management 

• OR for CS with EIOL

–37 weeks: 0.44 (0.34 – 0.57)
–38 weeks: 0.43 (0.38 – 0.50)
–39 weeks: 0.46 (0.41 – 0.52)
–40 weeks: 0.57 (0.50 – 0.65)

• EIOL increased 
hyperbilirubinemia at 37 and 
38 weeks gestation

Darney et al.  Obstet Gynecol 2013; 122:761-9
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When is the best time for 
delivery?

Delivery Expectant 
management

39 - 41 weeks ??

Trends in IOL

• 2005 National Vital Statistics Report 
Birth Data

Conclusions 

• We know that at 41-42 weeks, IOL better 
than EM

• We know that before 39 weeks, EM better 
than IOL

• Between 39 and 41 weeks:
– Common wisdom that EM is better than IOL

• Maternal and neonatal outcomes worsen with 
delivery after 39 weeks

• The concern that IOL increases CD is founded on 
methodologically flawed study design

– Common practice is moving away from EM
– We actually don ’’’’t know whether EM or IOL is better  

Conclusions 

An adequately powered study of elective 
induction of nulliparous women is needed
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Induction in Nulliparous Women at 39 
Weeks to Prevent Adverse Outcomes:  A 

Randomized Controlled Trial 

A Randomized Trial of Induction Versus 
Expectant Management (ARRIVE)

• N = 6000

� target 167 per month for 3 years

• Nulliparous women with a 
singleton  pregnancy

• Randomized to one of two arms: 

� Elective IOL

� Expectant management

Design Summary

• Composite perinatal morbidity

• Cesarean delivery

• Maternal and fetal outcomes

• Cost (including hospital)

• Patient satisfaction

Outcomes Inclusion Criteria 

1. Nulliparous  - no previous pregnancy 
beyond 20 weeks

2. Singleton gestation - twin gestation 
reduced to singleton is not eligible 
unless reduced before 14 weeks 
project gestational age

3. Project gestational age at 
randomization is between 38,0 and 38,6 
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Exclusion Criteria 

1. Project gestational age at date of first ultrasound  is 
> 20 weeks 6 days

2. Plan for induction of labor prior to 40 weeks 5 day s
3. Plan for cesarean delivery or contraindication to l abor

� such as prior uterine surgery, active HSV 
infection, breech or transverse presentation

4. Signs of labor
� regular painful contractions with cervical change

5. Fetal demise or known major fetal anomaly
6. Heparin or low-molecular weight heparin during the 

current pregnancy
7. Placenta previa, accreta, vasa previa
8. Active vaginal bleeding greater than bloody show  
9. Ruptured membranes 

Exclusion Criteria 
10. Cerclage in current pregnancy
11. Known oligohydramnios

� AFI < 5 or MVP < 2
11. Fetal growth restriction

� EFW < 10th percentile
12. Known HIV positivity because of modified delivery p lan 
13. Major maternal medical illness associated with 

increased risk for adverse pregnancy outcome
� such as any diabetes mellitus, lupus, any 

hypertensive disorder, cardiac disease, renal 
insufficiency

14. Refusal of blood products
15. Participation in another interventional study that 

influences management of labor at delivery or perin atal 
morbidity or mortality

16. Delivery planned elsewhere at a non -Network site

Timing of Procedures
•Screen and Consent 34,0 to 38,6

•Randomize 38,0 to 38,6

�Elective IOL Arm
•Induce between 39,0 and 39,4 weeks 

�Expectant Management Arm
•Weekly follow-up visits with their providers 
•Expectantly manage until at least 40,5 weeks, unles s 
valid medical indication warrants delivery before 4 0,5 
weeks  
•Initiate antepartum fetal testing no later than 41, 6 
weeks according to policies at each center
•Induce between 40,5 and 42,2 weeks 

•Patients should be allowed adequate time to 
labor before considering the induction ““““failed ””””

and proceeding to cesarean section

� ““““failed ”””” if at least 12 hours have elapsed 
since both rupture of membranes and use of a 
uterine stimulant and the patient remains in 
latent labor

•Otherwise, no attempt will be made to alter or 
mandate clinical management of the patients 

The Intervention – Both Arms
Clinical Management of Induction
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• Over 5,400 enrolled!

ARRIVE Induce everyone?

Not Yet!!!!!!

Paradigm 
Shift?

Stay
Tuned!
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Not just for preemies
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“Delayed” cord clamping: Not just for preemies2

Do You Intentionally Delay Cord Clamping in Term 
Neonates?

A. Yes

B. No

6/17/2017Presentation Title and/or Sub Brand Name Here3
Y e

s N o
7%

93%

If  You Delay, How Long Do You Delay?
A. <1 minute
B. 1-3 minutes
C. > 3 mins
D. Until the cord stops pulsing
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Cord Clamping through time
� Traditionally the cord was not cut until after the delivery of the placenta

� First accounts of cutting the cord before delivery of the placenta from
the 17th century

• Birthing in bed

“Delayed” cord clamping: Not just for preemies5

“The cord, when it has ceased to pulsate be placed between the blades”  

First cord 
clamp: 1899 
Magennis

cord clamp

Why Delay Cord Clamping? 

� Why Not???

• What is the intervention?

‒ Now in the position of finding evidence to justify our non-intervention
when the intervention was never justified

‒ Consent for an intervention with ICC?

‒ Placental transfusion

Volume of  blood that remains in the placenta
� Immediate: 30%

� 60 seconds: 20%

� 3 minutes: 13%
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Delayed” cord clamping: Not just for preemies9

Where does the blood go?
� Newborn lung circulation:

~10% in utero to ~50% ex utero

Also better perfusion, less hypothermia

fetal heart pumps:

In utero 110ml/k

Ex utero 90ml/k

Why Delay Cord Clamping?
� Preterm:

-improved blood pressure, increased cerebral oxygen index, 
reduced number of blood transfusions, less need for inotropic support, 
lower risk of necrotizing enterocolitis, nearly twofold reduction in risk for 
intracranial hemorrhage of all types

(ACOG recommended delay in 2012)

Rabe, Diaz-Rossello, Duley, & Dowswell, 2012

Delayed” cord clamping: Not just for preemies11

Why Delay Cord Clamping?
�Term:

• Up to 30% increase in blood volume

• Less Anemia
‒ Higher hemoglobin levels at 24 to 48 hours of age

‒ increased serum ferritin levels (23-45% higher) at 4 to 6 months.

‒ Infants with ICC were twice as likely to be iron deficient at 3 to 6
months.

‒ Results more pronounced in infants of anemic mothers
� Anemia reduced by 40% at 4 mos and 60% 8 mos.

Blouin, 2013, McDonald et al, 2013
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Why Do We Care About Iron Deficiency?
� Iron: essential for normal neurogenesis, differentiation of brain cells, brain

metabolism, neurotransmitter function, oligodendrogenesis, and myelination

� Anemia: Reduced arborization of dendrites that decrease the complexity of
interneural connections

� Infants with DCC have increased myelin content at 4 month of age in brain
regions associated with motor, visual and sensory processing/function
compared with ICC.

Beard & Connor 2003; Brunette & Tran et al 2010; Georgieff & Rao 2011

Delayed” cord clamping: Not just for preemies13

Why Do We Care 
About Iron 
Deficiency?

Iron deficiency in infancy associated with :

�poor school performance,

�decreased cognitive abilities,

�less positive affect

�more difficult to soothe

�reduced level of engagement with examiners.

�lower IQs (more pronounced in lower
socioeconomic groups) 

�less favorable neurodevelopmental outcomes

�behavioral problems out to 19 years of age.

*Even after correction*
Lozoff et al, 2006; Lozoff et al, 2008; Lozoff et al 2010; Burden et al 2004; Pierano et al, 2010

Why do we care about Iron Deficiency?
� Anemia in the US:

� Anemia among participants in federally funded mat-child health and
nutrition programs (2010 data)

• 33.8% of all mothers

• 49.5% of all Non-Hispanic African-American mothers

•By 6-12 mos 18% of all infants and 23.5% of AA were anemic.

Large state-to-state disparities as well. 

Maternal anemia rates are higher than any region outside of Africa.

Dalenius, Brindley, Smith, Reinold, & Grummer-Strawn, 2012

Delayed” cord clamping: Not just for preemies15

Stem Cells!
� 10x the amount of bone marrow

� Neuroprotection…

Cotton et al (2014) 

-Autologous stem cell transfusion in babies being head-cooled

>85 on Bayley scale:  74% transfused babies

41% control group
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Lack of  Harm 
� since 1980, NO published, randomized controlled trial has supported a

relationship between DCC and symptomatic polycythemia or
hyperbilirubinemia.

Delayed” cord clamping: Not just for preemies17

No difference (Term)
Maternal

� PP hemorrhage

� Mean blood loss

� Hgb pp

� Retained placenta

� Blood transfusions

� Duration of 3rd stage

� Need for uterotonics

McDonald et al, 2013, Hutton and Hassan, 2007

Delayed” cord clamping: Not just for preemies18

Neonatal

� Apgars, need for resuscitation

� NICU admission

� Cord pH

� respiratory distress

� Clinical jaundice (no treatment)

� Polycythemia requiring treatment

Jaundice Requiring Treatment
� MacDonald and Middleton systematic review (Cochrane) included

weighted results of data from an unpublished dissertation from 1996
for the outcome of bili light use.

• 2.7% increase in bili light use.

• <2% in 2013 update

• Increased light use not seen in Hutton and Hassan, 2007

Delayed” cord clamping: Not just for preemies19

McDonald’s Dissertation 
• Did not report bilirubin levels or

guidelines for jaundice tx, no
blinding. Has not been peer
reviewed.

• Without this data results no
longer significant

Delayed” cord clamping: Not just for preemies20
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Why Delay Cord Clamping at Term?
� Because your professional Organization told you to:

� WHO 2006, 2012, 2014 (1-3 mins)

� ACNM 2014 (2 mins below introitus, 5 mins skin- to-skin)

� ACOG 2016 (at least 30-60 secs)

� NICE 2012 (at least 60 secs)

� FIGO/ICM 2003 (until pulsations cease - include 1-3 mins of DCC in
AMTSL guidelines)

� NRP 2015 (30-60 seconds in vigorous term and preterm infants)

Why Delay Cord Clamping?
� Because the family told you to ☺

Delayed” cord clamping: Not just for preemies22

How Long to Delay?
� “Until the cord stops pulsing”

• Study of 15 infants during DCC using doppler u/s

• Stopping of pulsations not correlated with stopping of blood flow.

• Venous blood flowed for a median of 4.5 mins in 57% of infants and
was still flowing at 5.25 mins in 33% of infants

Boere et al,  2014

Delayed” cord clamping: Not just for preemies23

How long to Delay?

� Time to cord clamping was varied in studies anywhere from 1 -10 mins

� Full transfusion by about 3 mins if below level of placenta but if skin-to-
skin may take closer to 5 mins to get full transfusion

Delayed” cord clamping: Not just for preemies24



[ADD PRESENTATION TITLE: INSERT TAB > HEADER & FOOTER > NOTES 
AND HANDOUTS]

6/17/20177

Position of  the Neonate Residual Placental Blood Volume (PRBV)
with Skin-To-Skin Placement

ICC

DCC x 2

DCC x 5

CM 

PRBV ml/kg

Erickson-Owens, Mercer & Thulier, 2012

1811
25

35

How long to Delay?
At least 3 minutes at the 
perineum

At least 5 minutes on 
maternal abdomen

“Wait for white”

Delayed” cord clamping: Not just for preemies27 Delayed” cord clamping: Not just for preemies28
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Cord Milking
� A technique used to

accelerate placental
transfusion when the
clinical situation
doesn’t allow time for
DCC

Delayed” cord clamping: Not just for preemies29

Cord Milking
� Use when time and speed are a factor

� Lower infant and milk cord 4 to 5 times (wait for cord to refill if
possible)

� In term and preterm studies – results same as DCC

• Higher H & H, better blood pressure

• Higher ferritin levels at 6 weeks to 6 months

• No increase in jaundice or symptomatic polycythemia

Delayed” cord clamping: Not just for preemies30

Barriers to change
� Tight Nuchal Cord

� Cord gases

� AMSTL

� Cord blood banking

� TRADITION

• Sit on your hands

• ? Resus

Delayed” cord clamping: Not just for preemies31

Cord Blood Banking

� ACOG Committee Opinion #399 (2008)

“collection should not alter routine 
practice for the timing of umbilical cord 
clamping” 

�Babies aren’t allowed to be

blood donors!
Delayed” cord clamping: Not just for preemies32
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Take Home Messages

� ICC is an intervention
without any rationale or 
evidence to support it.

� No longer “not enough
evidence” to justify

delayed cord clamping.

Delayed” cord clamping: Not just for preemies33 Delayed” cord clamping: Not just for preemies34

Delayed” cord clamping: Not just for preemies35

Special thanks to Judith Bishop, CNM and Judy Mercer, CNM
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Family Centered 
Cesarean Birth I have nothing to 

disclose.

Objectives

Review History of Abdominal Delivery
Review Statistical Trends
What is Family Centered Cesarean Birth
Why?
How?

Ancient Abdominal Delivery: 
When?

2000 BC Mesopotamia 
cuneiform tablet

700 BC Roman Law

600 BC Hindu reference

508 BC  Sicily infant survival

200 BC Talmud reference

50 BC Cesar delivered?

1500 AD  Mother/ baby 
survival
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700 BC Lex Regia->100BC Lex Cesare
The law forbade burying a dead pregnant 
woman until her offspring had been 
excised from her body,  so women dying 
in childbirth were to be cut open, for 
separate burials

Vain hope of saving the child
1100 AD:  Christian  mandate -- to save 
the soul of the child by Baptism and bury 
separately

Inheritance law 

The historical medical practice of CS 
virtually always resulted in a dead 
woman and a dead fetus. 

Abdominal Delivery: Why?

NOT intended to save the life
of the mother

Latin  ; ‘Ceadare ’ to cut
‘Caesones ’ =  person born 
by postmortem operation

50 BC Lex Regia became
Lex Cesare under Cesar

‘Section’ introduced in 1598
by Jacques Guillimeau in 
midwifery text
De l'heureux accouchement 
des femmes
“The Happy Delivery of 
Women”

“Cesarean Section” 

Francois Rousset  (1530-1603)      
Renaissance France 
The first author to defy conventional 
medical wisdom and advise cesarean in 
the living woman, although almost 100% 
died

“Always first ascertain that the child 
cannot be delivered in a simpler 
way”
“Verify that the patient is strong and 
shows no sign of imminent death”
“Use a bold stroke of the scalpel and 
emulate the decisive blow of the 
Alexander the Great’s sword as in 
severing the Gordian knot”
“All involved must pray”

1500s-1600s
Andreas Versalius : 1543 
De Corporus Humani Fabrica

1700s Craniotomy less risky 
to mother than abdominal 
surgery

OB forceps largely replaced     
craniotomy, but of limited use 
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HISTORY: 1800s  forces of change 

RELIGIOUS INFLUENCE:

France: Roman Catholics pushed for removal of infant for baptism

British Protestant Obstetricians considered the mother primarily, 

yet with CS morality at 50%,  many women opted for craniotomy

DEMOGRAPHIC CHANGE:  more women moved to cities, hospitals&CS

MORE HOSPITALS: and more abdominal operations, ie ovarian tumors

Women were afraid CS would kill them; infected cadavers nearby

Improved anatomical knowledge→ but limited by patient’s pain and 
infection

Mid 1800s : over about 2 decades, the 2 most important advances in surgery 

ANESTHESIA

1846first use of ether, to remove facial tumor

Clergymen deplored its use during childbirth as 
a being counter to the Amighty’s design, 
“women should sorrow to bring forth children in 
atonement for Eve’s sin”

Older physicians believed pain was a necessary 
evil,  use of pain meds ‘was a needless luxury’

1853 Queen Victoria used chloroform for her 
8th & 9th 

Use of ether gas was worldwide within 7 
months

Queen Victoria 1819-1901
9 Deliveries 1841-1857

ANTISEPSIS 

1850  Louis Pasteur:
Germ Theory

Joseph Lister:      
antiseptic surgery, 
carbolic spray  

Concepts spread 
worldwide slowly

1880s: uterine closure 
popularized    

Increased confidence : DON’T DELAY

-Banana wine to sedate 20 
yo patient and to clean 
hands
- midline incision
- cauterise with hot iron
- massage uterus but not 
sutured
- pinned abdomen with 
iron needles
- dress wound with root 
paste
-recovered well

1879 Uganda Successful CS documented : Mom&baby survived
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1928:
Alexander Flemming 
discovers PCN

1940:
use of PCN
half of US births in hospital

Low Cervical CS: so less 
peritionitis and uterine rupture

Now that Mom’s outcome 
had improved, looking to 
improve fetal status

1950: Pediatrics advances
Every baby born in a modern hospital 
anywhere in the world is looked at first 
through the eyes of Dr. Virginia Apgar

"women are liberated from the time 
they leave the womb”

Maternal mortality: 
We have come far, but progress still needs to be made.

Source: Gapminder Foundation 2015
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Now maternal deaths are regarded as a systems failure

Maternal death reviews are state based, but only 26 states have a well established process 
in place

CMQCC.org CA Maternal Quality Care Collaborative

Modeled on successful U.K. process

TOOLKITS for PIH, , Hemorrhage, Reducing Primary CS, Early Elective Delivery

SOON: CV Disease, Maternal VTE

A bipartisan bill in Congress, the Preventing Maternal Deaths Act of 2017, would 
authorize funding for states to establish review panels or improve their processes

U.S. neonatal mortality is at lowest point in history

U.S. Maternal Mortality on the Rise -- Except in CA 

Population access to CS improves maternal and neonatal 
mortality -- up to a point 

Molina et al. JAMA 2015 

SWEET SPOT:
-Netherlands
-Kuwait
-United Arab

Emirates

Highest CS:
Brazil 80% 
Chile Iran

Quantity of CS

USA 2010:

about 4 million births   

32% Cesarean Section

1.2  million CS in US 

--->   about 137 per hour

How many are scheduled CS?:

Kaiser Permanente SF 25-30%    Z-SFG  42% OHSU  25-35%

Maternal request  =1%      perhaps a different subset emotionally

We do A LOT of CS           Let’s look for missed opportunities
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At CS, if the baby is VIGOROUS and the mom is alert and 
coping:

A. We hand baby immediately to mom with the 
cord still attached 

B. We drop the surgical drape so Mom can see 
baby immediately

C. We use a clear surgical drape so Mom can 
see baby

D. We keep the drape in place, and she sees  
baby later
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My partner or I had one or more Cesarean Sections:

A. The baby was handed to me with the cord 
still attached

B. They dropped the surgical drape so I saw the 
baby immediately

C. They used a clear surgical drape
D. The drape stayed up, I saw baby later

T h e
 b a

b y  w
a s  h

a n d
e d  

. .

T h e
y  d

r o p
p e d

 t h e
 s u r

. . .
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e d  
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e a r
 s u r

g . . .

T h e
 d r a

p e  
s t a

y e d
 u p

,  I . .
.

0%

74%

3%

23%

***  WHAT IS A ‘FAMILY CENTERED CESAREAN’? ***

Safety is the number one priority. 

PATIENT/FAMILY  EXPERIENCE is the second priorty.

Preparation and Education of patient and partner.

****Continuous Maternal support ****  

Decrease noise in the OR, minimal extraneous OR conversation

View Delivery - elevate Mom’s head, ‘drop the drape' or clear drape

Early Skin-to-Skin - a free arm, careful placement of EKG , BP cuff, pulse ox 

Keep Mom & Baby together - STS, poss breastfeed in OR, move dyad to RR 

Honor the Sacred Hour       
Thank you to  Raylene Phillips MD  Pediatrics, 

Loma Linda University Children’s Hospital
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Report of the American College of Obstetricians and Gynecologists

Task Force on Collaborative Practice March 2016

Patient and family advisory councils can help develop policies and approaches 
that more globally affect all patients and families, creating an environment 
in which health care providers, patients, and families work together as partners 
to improve the quality and safety of care.

Why address this initiative when ‘outcomes’ are so good?
Listen to Women !  --->  lack of choice, illusion of choice, fear, 

emotional rollercoaster, failure, disappointment

not feeling like myself, emotional recovery, 

picture in my mind, dependency

NEEDED:  ->  Improve policies to decrease Mother-Infant separation 

during CS 
->  Education for  Mother and Partner 
->  Decrease fears
-> Help create realistic expectations

Puia, Denise, "First Time Mothers’ Experiences of a Planned 
Cesarean Birth" (2015). Doctoral Dissertation

RESULTS: 
-Birth experiences were rated 

significantly higher  
-No Sign. diff in APGAR or need 

for NICU admission
-No diff blood loss
-Higher rates of Breastfeeding
-Pts perceived better care from all staff
>95% with prev “traditional’ CS 
prefer this technique
-Less disappointment
More security

No mention of infection problems

PHILOSOPHY TALK
• Can we make CS a better experience for the mom baby

partner family?    DEFINITELY
• Is skin to skin a valuable technique? OBVIOUSLY
• Should we engage with patients about what we are doing,

what they want?    OF COURSE
• Is increasing patient involvement and satisfaction and

teamwork improving quality?  ABSOLUTELY
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WHY DO SKIN-TO-SKIN IMMEDIATELY AFTER 
BIRTH?

IT IS EVIDENCE BASED  !!
Babies are warmer after birth
Babies are much calmer and cry less
Babies breathe easier, have more normal heart rates
Mothers have higher levels of relaxation hormones
Mothers and babies get to know each other sooner
Mothers and babies are more successful with breastfeeding 
and breastfeed longer
**JCAHO Perinatal Care Measure 5  

EXCLUSIVE BREAST MILK FEEDING**

Skin to skin contact is often interrupted before the first breastfeeding!

Don’t interrupt STS before first breastfeeding!!!

What is your current opinion?

A. Birth preference documents interrupt my 
care

B. Birth preference documents help guide 
education and
information sharing

B i r t
h  p

r e f e
r e n

c e  d
. . .

B i r t
h  p

r e f e
r e n

c e  d
o . . .

91%

9%

Please reference :

Protocol
Birth Preferences List
CS Preferences List
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WHY BIRTH PREFERENCES LIST?

WHY ? Everyone loves checklists !!!
Keeps patient ideas organized
Excellent discussion tool at visits

Normalize basic requests  &  Avoid common misunderstandings
“My baby was given formula, no one asked me”
“They keep asking me the same things....about bath, HepB, …”
HOW ? review with provider at visits, scan to chart , bring to 
delivery & tape to wall, update white board in DR and in PP room, 
and then put in basonette
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Continuous Patient Support
Doc ‘A’: primary surgeon
Stays with pt and  ‘A’ RN
Patient Whisperer
Announce timing, Alert anesthesia     
Accompany to OR
Activate Briefing & Timeout in OR

Doc ‘B’: 
goes right to OR
Briefing board update
Body tasks: assist ‘B’ RN :

move pt, ground, foley, etc
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Birth Center OR TimeOut EXTRAS
Partner=_________2nd=________
Antacids given?
Review Hematocrit
Verify Anesthetic plan
Verify DVT Prophylaxis
Equip: vacuum, special retractor, 

cell saver, IUD
Mag running for Neuroprotect Y N
Mag running for PreE Y N
Cord gas Y N
Delayed Cord Clamping Y N
Cord blood donation Y N
Skin-to-skin Y N
Send/Keep Placenta?
Specimens for research?

Continuous Patient Support

Why?  FEAR

POWER DYNAMICS 
– sit if you can

SOUNDS and ODORS

SHAKING

HER SPIRIT

LOOK AT SCREEN for some patient photos and 
videos
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OR set up  Be aware of cords 

Please allow partner and 2nd support person in OR
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Let’s care for the staff
It’s HOT in there!

MOM SETUP

What Mom sees…  Just this?
What is she thinking?

“ Does my baby look 
normal?”

“What’s wrong right 
now?”

“Is it dead?”

“Why is no one telling 
me or showing me?”
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Drop the drape …   and really show baby …. 60sec 

Humpty
Ideally:
face to 
face

Up and Over Possible partner cut the cord
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Julian N. Robinson MD 
Brigham and Women’s Hospital

William Camann MD  Dir OB ANESTH 
Harvard. Kathy Trainor, RN

Pass thru
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Touch and regown
with extra half sheet

36&6 wk
planned CS
PARTIAL 
ACCRETA
COOK BALLOON
ON MOM 
ENTIRE FIRST 
HOUR

MOM HOLD



6/17/2017

17

V
I
D
E
O Hello Sachcham

Three Important TEAM exchanges in the OR:

Baby out :   OB � ANESTH:
“Baby is vigorous, please drop the drape”  “60sec”

Baby at warmer:  PEDS � RN :
“Please bring partner to the warmer to see baby”

Anesth� PEDS :
“Mom is doing great and is ready for skin-to skin”

V
I
D
E
O
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Prize-winning photo by Christian Berthelot

Cut cord long, 
partner can trim 
later
Consider gas, 
donation

Three Important TEAM exchanges in the OR:

Baby out :   OB � ANESTH:
“Baby is vigorous, please drop the drape”

Baby at warmer:  PEDS � RN :
“Please bring partner to the warmer to see baby”

Anesth� PEDS :
“Mom is doing great and is ready for skin-to skin”

Try to get baby 
back to mom for 
5 min Apgar

In the OR, if mom is ready and baby had a 
normal brief exam:

A. We bring baby back to mom 
bundled in a blanket

B. We bring baby back to mom for 
skin-to-skin time

W e
 b r i

n g  b
a b y

 b a
c k  .

.
W e

 b r i
n g  b

a b y
 b a

c k  t
. . .

62%

38%
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Three Important TEAM exchanges in the OR:

Baby out :   OB � ANESTH:
“Baby is vigorous, please drop the drape”

Baby at warmer:  PEDS � RN :
“Please bring partner to the warmer to see baby”

Anesth� PEDS :
“Mom is doing great and is ready for skin-to skin”

VIDEO    receive baby  48 sec

V
I
D
E
O

V
I
D
E
O
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DURING SKIN-to-SKIN:

Observe dyad � WHO?

Keep baby nares visible

‘Slow slide’

May need repositioning



6/17/2017

21

Effects of only 15 minutes of Skin-To-Skin Contact in the OR

San Francisco General Hospital : 
Intervention to provide 15 minutes of STS in the OR

HUNG, Early Skin to 
skin to improve 
breastfeeding   2011
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Optimizing Support for Breastfeeding as Part 
of Obstetric Practice

Number 658, February 2016

“Cesarean birth is associated with lower breastfeeding rates, and 
women who undergo cesarean delivery may need extra support to 
establish and sustain breastfeeding. Skin-to-skin contact is feasible 
in the operating room and is associated with reduced need for 
formula supplementation.”

Hung KJ, Berg O. Early skin-to-skin after cesarean to improve breastfeeding. MCN Am J Matern
Child Nurs 2011;36:318–24
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$5 poster
google: The Magical Hour
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Make your own 
CS photo book

V
I
D
E
O

V
I
D
E
O
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ERAS  Enhanced Recovery after Surgery 

ACOG  Committee on Gynecologic Practice:
� New Committee Opinion COMING :

Perioperative Pathways / Enhanced Recovery 
after Surgery
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POSTPARTUM DEBRIEF

TO DO : review delivery and hospital care, 

review prenatal care,   LISTEN 
DO depression screen and offer resources to ALL women

ASK : How can we improve care FOR YOU ?

Postpartum debrief   ‘just another new mother?’

MOST IMPORTANT:     -->  communication and compassion, listening
-->  evaluate from the woman’s perspective

A woman’s perception of the delivery may differ from the actual outcome

Her perception determines whether the birth was traumatic or gratifying

First time mother’s experience is especially important

Anxiety and satisfaction are inversely related

Anxiety and recovery are inversely related

IT WAS REALLY GOOD

I feel so much ,  so much better

PAIN GOES AWAY

Everything goes away

JUST WANT TO HOLD THE BABY

That’s all ,  yeah
V
I
D
E
O
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Evidence Based Modern Surgical Techniques and Safety
ERAS     ‘before and after’  surgical prep and recovery optimization 
FCCB  addresses HER SPIRIT and baby bonding

Waves often come in sets of THREE Missed Opportunities??



 

 

Scheduled Cesarean Birth Preferences 
 

NAME _______________________ Partner_________________      and    __________________ 
IMPORTANT INFO about us (ie medical history,  previous birth, feelings,  culture, breast feeding choice, fears): 
 
 
 
 
We are trying to make a cesarean delivery as special and intimate as possible. 
We hope for skin-to-skin contact, and to respect the sacred hour. 
We understand that our primary goal is the safety of both mother and baby, and that our preferences may not always be 
realized. 
 
Before the operating room: 

•   Please introduce yourself to us so that we are familiar with you.  
•   Please explain procedures and medications. 
•   We may want to take photos and video, but understand that the staff must be comfortable with this. 
•   We aim for immediate and extended skin-to–skin contact. 
•   I would like to wear a soft stretchy band from the hospital (belly band) instead of bra -  to help support baby on 

my chest for skin-to-skin in the OR. 
•   I would like to bring a second support person into the OR, especially if my baby and partner go to the nursery 
•   I understand that sometimes general anesthesia is necessary.  If it is, I would like my partner to be as close as 

possible, and to have skin to skin contact with our baby as soon as possible. 
 
In the operating room: 

•   We understand there will be a “Time Out” before the surgery to review important issues about our care. 
•   Please keep all other talk to a minimum, and use quiet voices whenever possible. 
•   Please allow us to play music for comfort. 
•   Please place monitors as discreetly and safely as possible, and please do not strap my arms down.  
•   Please allow my partner or a staff member to be at my side at all times for my comfort and reassurance. 
•   Please raise the head of the OR bed at birth time, if possible.  I would like to push to assist with the delivery. 
•   If my baby is vigorous, please drop the drape so I can see my baby right away for about 30 seconds or more of 

cord pulsing. I understand my baby will be handed to the pediatrician next. 
•   Please reassure me and my partner about baby status if we cannot see and hear our baby. 
•   My partner would like to come to the baby bed as soon as possible, and to trim the umbilical cord. 
•   When my baby is stable, please bring her back for skin-to-skin time. I hope to have my arms free to hold her.  
•   If I do not feel well, please allow my partner to hold my baby.  
•   I understand my baby may cry, rest, look around, and breastfeed during these first 30 minutes or so in the OR. 
•   Please defer ID bands and baby weight until we leave the operating room, and all meds until later. 
•   Please allow our baby to stay with us and not go to the nursery, unless special nursery care is necessary. 
•   If our baby needs to go to the nursery for medical reasons, please allow my partner to accompany, and bring our 

second support person into the OR to comfort Mom. 
 
 
 
 
 
 
 
 
 



 

 

TIPS about the operating room for my partner, from the hospital staff : 
•   Emotional support for Mom is a priority in this unfamiliar environment. 
•   Remember that the OR is a busy place and we are working for your safety. 
•   Please try to not interrupt staff doing their jobs, unless necessary.  Staff will be talking and explaining things. 
•   Move slowly and carefully in the OR, as there are cords and many items in the OR. 
•   Let us know right away if you feel weak or faint. 
•   For Mom’s comfort: sitting with, touching and talking to Mom, reassurances, and keeping her from focusing on 

OR noises and activity are very important.  Small talk with her is great.  
•   You may take photos and video at the birth. We may ask you to stop filming if it is distracting to the staff.  If the 

baby comes back to Mom for skin-to-skin, please put your phone away so that you have both hands to help. 
 
At the delivery:   

•   I DO / DO NOT want to see my baby immediately as she emerges.  Please raise the head of the bed if possible. 
•   My partner   ____________________   would like to announce the sex of the baby. 
•   We DO/ DO NOT want to donate our cord blood. 
•   We DO/ DO NOT want you to show us our placenta and allow us to take pictures. 
•   We DO / DO NOT want to take our placenta home. 
•   I understand that my baby may be placed in a bassinet while moving us back to our room.  
       I would like to hold her on my chest if possible during this move. 

 
AFTER THE BIRTH   
I request that any accepted procedure be delayed for the first hour after birth AND after breastfeeding both sides 
Please give any injections while baby is on the nipple, for baby’s comfort. 

o   Erythromycin eye ointment    Yes       No (consent to be signed) 
o   Vitamin K injection                Yes       No (consent to be signed) 
o   Hepatitis B vaccine          Yes       No (consent to be signed) 

o   Weigh and measure the baby and place ID bands after the first hour if possible 
 
POSTPARTUM 

o   I plan to breastfeed. Please do not offer a pacifier or formula.  
o   Baby bath:  Please DO NOT bathe our baby.        Please DO help us bathe our baby on the second day of life. 
o   We DO NOT want a circumcision. 
o   We DO want a circumcision and we request EMLA cream 60 min prior to the procedure, a penile block 10  
             minutes prior to the procedure, and for my partner to be present to support baby with pacifier and sugar water. 
o   I would like to see a lactation consultant. 
o   We will prioritize keeping our baby naked and diapered on Mom’s skin to promote breastfeeding. 
o   Please support us to manage our visitors so we can rest, breastfeed on demand, and continue skin to skin contact. 
o   Please discuss the option of going home after 2 nights with us, but we understand it may be 3 nights. 
o   We want to follow the ‘Enhanced Recovery after Surgery’ concepts for pain control, diet, activity, and wound 

care. 
 
DISCHARGE PLANNING 
Mom and baby first appointment is scheduled for ______________________________ 
 
Baby’s 2 week pediatric appointment is scheduled for __________________________ 
Mom’s Postpartum appointments:    

o   possible early postpartum appointment for blood pressure check or other issue 
o   3-6 week appointment (may include IUD or birth control implant) 

 
IMPORTANT CONTACT INFORMATION 
LACTATION support: ____/_____-_______BABY question: ____/_____-_______MOM question: ____/_____-_______ 
We appreciate any information regarding: Maternal support groups, classes, anxiety/depression resources 
We appreciate any advice regarding my plans for: baby care, self-care, transitioning home 



Family Centered Cesarean Section

RN OB Ped Anes

Mother	  may	  have	  1-‐2	  support	  people	  in	  the	  OR	  	  	  	  	  (	  ie	  	  	  partner	  &	  grandma/	  doula) x x
Mother	  may	  choose	  music	  to	  be	  played	  in	  the	  OR x
Double	  drape	  	  	  (with	  clear	  window)	  	  	  used x
Anesthesia	  places	  ECG	  leads	  away	  from	  mother's	  chest,	  and	  	  IV	  &	  BP	  cuff	  on	  non-‐dominant	  arm x
Keep	  mother's	  chest	  warm	  in	  anNcipaNon	  of	  skin-‐to-‐skin	  with	  instant	  hot	  pack,	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  or	  Forced	  Air	  Warming	  Unit	  or	  warm	  blanket
x x

Elevate	  head	  of	  bed,	  to	  facilitate	  viewing	  the	  birth	  &	  more	  comfortable	  skin-‐to-‐skin x x
ASer	  delivery	  of	  the	  head,	  OB	  delivers	  body	  slowly x
ASer	  delivery	  of	  the	  head,	  if	  vigorous	  baby,	  	  	  	  drape	  is	  dropped	  if	  parents	  desire	  to	  see	  the	  birth x x
Consider delayed cord clamping for 30 or more seconds, 
           while baby in face down drainage position -  seeing Mom

x x

Pediatricians	  receive	  the	  baby	  as	  usual;	  1min	  APGAR	  on	  warmer;	  	  	  	  	  goal	  to	  be	  back	  to	  mom	  by	  5	  
minutes	  for	  skin-‐to-‐skin;	  	  baby	  posi@oned	  transverse	  with	  nares	  visible

x x

At	  end	  of	  surgery,	  while	  drapes	  are	  removed	  &	  mother	  is	  cleaned

Partner	  may	  help	  with	  weighing	  baby	  and	  observe	   other	  rouNne	  care
x

Once	  mother	  is	  on	  the	  recovery	  bed,	  baby	  placed	  skin-‐to-‐skin	  again	  and	  the	  dyad	  are	  transported	  
together	  to	  recovery

x x x

Contraindications

• Prematurity

• Emergency cesarean  (although if baby vigorous, team may adapt some features)

• Anticipated resuscitation  (ex: fetal anomalies, anticipate low Apgar score )

Of course ,   aspects of this protocol may be inappropriate in some situations, and clinical judgment should always take precedent 
! -  with  vasa  previa,   slow  delivery of body inadvisable

- weigh immediately if infant appears >4000g or <2300 g     or   if mother requests

! - always defer to parents' preferences regarding viewing the birth, or initiating skin-to-skin in the OR

! - elevating the head of the bed may impact surgical visualization in an obese patient

! - transport with baby on mom’s  chest not appropriate if she is not alert, comfortable, or strong enough to hold infant

! -  insufficient nursing staff .to remain with baby in OR



Birth Preferences   
Name__________________________ Partner_________________ other support people__________________________________ 
IMPORTANT INFO about us (ie medical history, previous birth, feelings, culture, breast feeding choice, fears): 

INTRODUCTION 
We look forward to a wonderful, loving birth. We realize that flexibility and a willingness to accept change is important as labor is 
often unpredictable.  If intervention seems advised, we would like to be informed and to have the opportunity to discuss the options 
with each other, our doctors, and our labor team before making any decisions.  
We prefer to use the decision making aid “BRAIN”-     What are the BENEFITS?  What are the RISKS?  
             What are the ALTERNATIVES? What does my INTUITION tell me? Do we need to do this NOW? 
We will bring our labor support reference materials with us. 

FIRST STAGE LABOR    I request: 
-   To be mobile as much as possible, as I will focus on breathing and moving to help cope with labor 
-   Intermittent monitoring if possible, or wireless telemetry if continuous monitoring is necessary 
-   Minimal vaginal exams    
-   Encouragement to use non-pharmacological pain management: walking, movement, acupressure, breathing, 

visualization/relaxation, use of tub or shower (please show us where these are on admission) 
o Please DO/ DO NOT offer me pain medication.

-   To avoid a saline lock unless it is necessary.  Please offer ice chips and juice. 
-   A quiet room with low or natural lights, and please keep staff conversation at a low level 
-   To play our own music and use aromatherapy 

SECOND STAGE LABOR  I request: 
-   To determine my own positions for pushing, but I welcome suggestions! 
-   To allow time to push instinctively, waiting for my own urge to push     
-   Access to use a mirror  
-   Help to support a slow crown along with perineal support, warm compresses, mineral oil, verbal guidance 
-   A quiet room at birth time, so our baby hears only our voices 
-   Help with a “hands-on delivery” so that I can help deliver my own baby or my partner can help deliver my baby 
-   Our baby be placed on my chest immediately at birth and to allow us to announce the sex of our baby 
-   That our baby be dried and/or stimulated on my chest if possible, and to avoid routine bulb suctioning of our baby 
-   Delayed cord clamping, and to feel the pulsing cord.   
-   For my partner to be offered the opportunity to cut the cord 
-   We ARE/ARE NOT donating cord blood 
-   To experience the sacred hour and delay: ID bands, weight and other procedure until after the first hour and initial 

breastfeeding 
-   Low lights in the delivery room, so the baby can open his or her eyes easily 
-   No baby hat 
-   PREFER  or  DEFER   post-delivery  Pitocin ,  uterine massage, and cord traction.  Please discuss concerns with us. 
-   Please wait at least 10 minutes to address perineal tears.  I would appreciate under-the-knee leg supports 
-   I DO/ DO NOT want to see the placenta and take photos 
-   I DO/ DO NOT want to take the placenta home (We will remove the placenta from the hospital within 2 hours of delivery) 

AFTER THE BIRTH   
I request that any accepted procedure be delayed for the first hour after birth AND after breastfeeding 
Please give any injections while baby is on the nipple, for baby’s comfort. 

o Erythromycin eye ointment    Yes       No (consent to be signed)
o Vitamin K injection   Yes       No (consent to be signed) 
o Hepatitis B vaccine         Yes        No (consent to be signed) 

o Weigh and measure the baby and place ID bands after the first hour if possible



IF CESAREAN BECOMES NECESSARY,  we hope for a Family Centered Cesarean Birth, but are aware of ‘safety first’ 
-   To have a staff member or partner at Mom’s side at all times to comfort her. 
-   To have my partner and birth assistant both in the operating room with me. 
-   Quiet or low voices from the staff in the operating room 
-   Monitors to be placed away from the front of the chest, and to have my arms unstrapped.  
-   Please raise the head of the OR bed at birth time, if possible. I would like to push to assist with the delivery. 
-   If my baby is vigorous, please drop the drape so I can see my baby right away for 30 or more seconds of cord pulsing. 
-   Please reassure me and my partner about baby status if we cannot see and hear our baby. 
-   My partner would like to come to the baby bed as soon as possible, and to trim the umbilical cord  
-   When my baby is stable, please bring her back for skin-to-skin time. I hope to have my arms free to hold her.  
-   If I don't feel well, please allow my partner to hold my baby. 
-   I understand my baby may cry, rest, look around, and breastfeed during these first 30 minutes or so in the OR. 
-   Please defer ID bands and baby weight until we leave the operating room, and all meds until later. 
-   Please allow our baby to stay with us and not go to the nursery, unless special nursery care is needed. 
-   Allow my second support person into the OR , especially if my baby and partner go to the nursery 
-   I understand that sometimes general anesthesia is necessary.  If it is, I would like my partner to be as close as 

possible, and have skin to skin contact with our baby as soon as possible. 
 
TIPS about the operating room for your partner, from the hospital staff: 

-   Remember that the OR is a busy place and we are working for your safety. 
-   Please try to not interrupt staff doing their jobs, unless necessary.  Staff will be talking and explaining things. 
-   Move slowly and carefully, as there are cords and many items in the OR. 
   Let us know right away if you feel weak or faint. 
   For MOM’s comfort: sitting with, touching and talking to Mom, reassurances, and keeping her from focusing on OR noises 

and activity is very important.  Small talk with her is great.  
   You may take photos and video at the birth. We may ask you to stop filming if it is distracting to the staff.  If the baby comes 

back to MOM for skin-to-skin, please put your phone away so that you have both hands to help. 
 
POSTPARTUM 

o   I plan to breastfeed. Please do not offer  a pacifier or formula. 
o   Baby bath:  Please DO NOT bathe our baby        Please DO help us bathe our baby on the second day of life 
o   We DO NOT want a circumcision. 
o   We DO want a circumcision and we request  EMLA cream 60 min prior to the procedure, a penile block 10 
       minutes prior to the procedure, and for my partner to be present to support baby with pacifier and sugar water. 
o   I request to see a lactation consultant  
o   We will prioritize keeping our baby naked and diapered on Mom’s skin to promote breastfeeding 
o   Please support us to manage our visitors so we can rest, breastfeed on demand and continue skin to skin contact 
o   We understand we may go home after 1-2 nights after a vaginal delivery 
o   If cesarean, we hope to follow the ‘Early Recovery after Surgery’ concepts for pain control, diet, activity, and 

wound care.  Please discuss with us the option of going home after 2 nights, but understand it may be 3 nights 
 
DISCHARGE PLANNING 
Mom and baby first appointment is scheduled for ________________________________ 
 
Baby’s 2 week  pediatric appointment is scheduled for _______________________________ 
Mom’s Postpartum appointments:    

o   possible early postpartum appointment for blood pressure check or other issue 
o   3-6 week appointment (may include IUD or birth control implant) 

 
IMPORTANT CONTACT INFORMATION 
LACTATION support:____/_____-_______BABY question: ____/_____-_______MOM question: ____/_____-_______ 
 
We appreciate any information regarding: Maternal support groups, classes, anxiety/depression resources 
We appreciate any advice regarding my plans for: baby care, self-care, transitioning home 
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The Obesity Epidemic: 
Impact on Pregnancy

Naomi E. Stotland, MD
Professor

Dept. of Obstetrics, Gynecology, and Reproductive Sciences
University of California, San Francisco

San Francisco General Hospital

No disclosures

Obesity Classification
• Class I Obesity – BMI 30 – 34.9

5’4’’ woman who weighs 175 lbs has BMI = 30
• Class II Obesity – BMI 35 – 39.9

5’4’’ woman who weighs 205 lbs has BMI = 35
• Class III Obesity – BMI ≥ 40

5’4’’ woman who weighs 235 lbs has BMI = 40
Don’t “eyeball it” – calculate BMI and write it on the chart

Etiology of Obesity

Environment

Genetics & Fetal 
Programming

Behavior/

Psychology
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Endocrine Disruptors and Obesity
• Chemicals that bind with hormone receptors

in the human body
• Example: BPA and estrogen
• Higher exposure to BPA in utero associated

with higher offspring body weight at age 7
(Hoepner et al, Columbia Center for Children’s
Environmental Health)

• Evidence that animals are also becoming more
obese over time

Obesity is associated with 
metabolic dysfunction

Obesity

Chronic 
inflammation

HTN, DM, 
liver disease

-Some obese have little to no metabolic dysfunction
-Many normal weight people have metabolic 
dysfunction

BMI does not equal 
Health/disease

Persons of every 
size deserve dignity 
and respect
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Obesity and Stigma
• Weight bias = inequities in education,

employment, & healthcare
• Widespread negative stereotypes: “lazy,

unmotivated, lacking discipline, not
competent, non-compliant, sloppy”

• Implicit bias tests in providers shows strong
preference for thin

• Obese persons are less likely to undergo
recommended cancer screening

Obesity and Stigma
• 68% of women with BMI > 55 reported

delaying healthcare because of their weight,
and 83% reported that their weight was a
barrier to getting care

• Women reported disrespectful treatment and
negative attitudes from providers,
embarrassment about being weighed, and too
small gowns, exam tables, equipment

Obesity and Stigma
• Language is important
• In one study, patients preferred the term

“weight” to “obesity”  or “fat”
• Focus on patients’ chosen behavioral and

lifestyle goals (rather than emphasizing weight
measurement as only measure of success)

• Avoid blaming and judgmental statements
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“It’s interesting because we recently had someone who was 
over 400 pounds who got transferred to us because her out-of-
the-city hospital was too terrified of delivering her.  They 
thought if she needed a C-section or whatever it would be 
impossible to do it and they just didn't want to deal with her .

So we induced her and it was just like passing the hot potato. 
No one wanted to be around.  We induced her for days, we 
sent her home, we brought her back, we induced her some 
more.  Because there’s a situation – you may not want to pull 
the baby out but you do not want to do a C-section either.”

Stigma – Role of Providers

- Academic CNM, from focus group study

Early Pregnancy Concerns
• Spontaneous abortion &

recurrent loss more common
• Fetal anomalies, esp neural tube

defects
• 20% decrease in detection of

anomalies by ultrasound

Early Pregnancy Concerns
• Cell-free fetal DNA screening may result in test

failure or inaccurate result as obese women
may have a lower fetal fraction of the cell-free
DNA

• First and second trimester serum-based
screening tests are adjusted for maternal
weight

• Accurate NT measurement may be more
difficult to obtain

Antepartum Complications
• GDM and DM2
• Chronic hypertension
• Postterm pregnancy
• Difficult ECV – should be able to

palpate fetal parts
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Intrapartum Complications
• Prolonged labor
• Lower likelihood of VBAC success
• Preeclampsia
• Higher rates of cesarean delivery
• Anesthetic complications
• Macrosomia and shoulder dystocia
• Stillbirth

Postpartum Complications
• Longer hospital stays

• Infections
–Wound infection and endometritis

• Lower rates of breastfeeding

Long-term Risks to Offspring
• Obesity
• Cardiometabolic diseases
• Autism/developmental delay

Fetal Programming
• Animal studies support the role of diet during

pregnancy on body composition and
metabolism after birth

• Improving diet during pregnancy may have
long-term benefits for offspring
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Prenatal Care for Obese Women
At first prenatal visit

• Screen for DM2 (repeat at 24 wks if neg)
• Measure and record BMI in chart
• Review weight gain goals and strategies with

patient
• Discuss risks especially re: weight gain
• If concern for CHTN: baseline Cr, 24hour urine,

LFTs

Fetal growth
• Obese women at increased risk for both SGA

and LGA
• If fundus easily palpated, can follow fundal

height
• If fundus not easily palpated, consider serial

ultrasound for fetal growth

Antenatal Testing
• Increased stillbirth risk in obese women
• No RCT to support or refute benefit of

antenatal testing, but many recommend it
• At ZSFG we start weekly NST/AFI at 32 weeks

for women with BMI of 40 or greater
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Intrapartum Managment When to deliver?
• No evidence to support nor refute, but we

consider induction of labor at 39-40 weeks in
women with BMI ≥ 40, especially if cervix is
favorable

• Elevated risk of IUFD
If induction is not progressing after 24+ hours and 
maternal/fetal status reassuring (and intact 
membranes), will stop induction and either try 
again in a few days or wait for spontaneous labor

• Retrospective cohort study showed reduced
risk of cesarean delivery and macrosomia
among obese women undergoing elective
IOL 37-39 weeks versus expectant
management

• RCT needed to address this question
especially neonatal risks

“Trial of Induction”
• Unpublished cohort study, UCSF
• Women sent home after failed IOL, reassuring

maternal and fetal status and no urgent
indication for delivery

• ~70% ultimately delivered vaginally
• ~23% came in later in spontaneous labor, the

rest came back for second induction attempt
• This is our approach to BMI >= 40
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On admission to L&D
• Consult anesthesia on admission (or prior)
• Place internal monitors if needed
• Assess IV access
• Prepare for shoulder dystocia, especially if

GDM/DM2 or suspected macrosomia
• Staffing considerations

Cesarean with BMI >= 40

Preparing for cesarean
• 20-degree Left lateral tilt is even more important

because of the added weight of the abdominal
pannus, but,

• The tilt puts the midline far from the operating
surgeon and is ergonomically challenging

• Retraction of the pannus with Montgomery straps
and/or extra surgical assistants

• Retraction of the extremely large pannus can cause
hypotension, difficult ventilation, and fetal
compromise

Cesarean – type of incision and 
closure?

• No randomized trial of incision type; no evidence
that vertical skin is preferable – choose based on
surgeon’s preference

• When pannus is massive, a supra-umbilical incision
may be considered – transverse or vertical

• Some evidence that vertical incisions are associated
with more pain and poorer healing, but study results
are mixed

• Vertical incisions may increase the risk of classical
uterine incision if access to LUS is limited
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Traxi 
Retractor

Supraumbilical Incision

Cesarean – type of incision and 
closure?

• Pre-op antibiotics – at least 2g cefazolin IV
• Subcutaneous sutures decrease risk of seroma, but

not good evidence in BMI ≥ 50
• Drains not shown to provide benefit and may

increase infection
• Staple vs. suture – ongoing clinical trial in obese

women, but current evidence suggests some benefit
of suture over staples

• If staples uses, delayed removal may improve
outcomes

Prevent difficult extraction of infant
• Make all incisions larger than usual – skin,

fascia, and uterus
• Have vacuum available since fundal pressure

may be difficult to apply
• Station of presenting part may be lower than

it feels
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DVT Prophylaxis?
• Mechanical thromboprophylaxis (pneumatic

compression) SCDs pre and post-operatively

• Early ambulation

• Enoxaparin 0.5 mg/kg every 12 hours (starting
12h post-op), or 40mg/day

Emergency Cesarean BMI ≥ 40
Need to plan for extra time to 
• move patient to OR table
• induce anesthesia, and
• do the surgery
All will take longer, so have to move earlier to 
C/S especially for fetal indications

BMI<30 9 minutes
BMI 30-39 11 minutes
BMI 40-49 13 minutes
BMI >=50 16 minutes

Incision to Delivery Time Increases with Increasing BMI

Length of labor
• First stage of labor takes longer among obese

women
• As long as maternal and fetal status

reassuring, may tolerate a slower labor curve
in obese patient

• Second stage length NOT
associated with BMI (nullips)
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Why are cesarean rates so high among 
obese women?

• Much of this may be iatrogenic
• Obese women should be given a chance for a

safe vaginal birth
• Allow labor to take longer
• Provide continuous labor support (doulas)
• Obesity alone (BMI of 30-39/Classes 1-2) may

not “risk a woman out” for midwifery or birth
center delivery

Previous C-section:
Balancing Risks

Consider patient preferences and values 

Advantages of vaginal birth
VS.

Risks of unplanned c-section
ROCK

HARD 
PLACE

Among TOL cohort, low 5 minute Apgar and NICU admission higher BMI ≥40



6/17/2017

12

Weight Gain During Pregnancy 
for Obese Women

The IOM Report and Guidelines
IOM Recommendations for Weight Gain in Pregnancy 2009

Pre-pregnancy BMI 
(kg/m2)

IOM Recommended 
Gestational Weight Gain 

(kg / lbs)

<18.5 (Underweight) 12.5-18 / 28-40 

18.5 – 24.9 (Normal) 11.5-16 / 25-35 

25.0 - 29.9 (Overweight) 7-11.5 / 15-25 

≥30.0 (Obese) 5-9 / 11-20

Comparison of weight gain by BMI category between PRAMS 2002-2003, 
and new IOM guidelines

Does Prenatal Advice on Weight Gain 
Matter?

• Receiving correct advice about weight gain
was associated with actual weight gain within 
guidelines;

• Receiving no advice about weight gain was
associated with gain outside guidelines;

• About a third of women report receiving no
advice about how much weight to gain.

Cogswell et al. Obstet Gynecol 1999.
Stotland et al.  Obstet Gynecol 2005.
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Barriers to weight gain counseling

Insufficient nutrition 
training

Belief that counseling is 
ineffective

Concern about 
sensitivity of topic

normalize

CME, 
dieticians

Literature

What do patients want?

What do patients want?
• Women were advised to gain too much weight

or given no advice;

• Providers perceived as being unconcerned
about excessive gain;

• Women desire and value weight gain advice
from providers

Bariatric Surgery & Pregnancy
• Important to know TYPE of procedure to plan

management and predict risks
• May reduce the risks of macrosomia and GDM
• May increase risks of SGA and preterm birth
• May increase risk of cesarean birth
• Perinatal providers should be aware of possible

complications, especially intra-abdominal
emergencies
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Note – 1 “stone” = 14 lbs

Antenatal Considerations
• Bands can be adjusted to relieve pregnancy-

related nausea and vomiting
• If weight gain is inadequate, band can be

loosened to allow increased caloric intake
• Restrictive procedures may increase risk of

gastric ulceration, so NSAIDS may be
contraindicated

• Roux-en-Y may reduce absorption of extended
release medications, so these should be
avoided

Antenatal Considerations
• GDM screening – if Roux-en-Y may need to do

fingersticks rather than glucola to avoid
dumping syndrome

• Dumping syndrome does not usually occur
with gastric banding

• GI complications include gastric band
erosion/slippage, anastomotic leaks and
bleeding, stomal stenosis, and marginal
ulceration – high index of suspicion and low
threshold for imaging studies

Micronutrient supplementation for 
Roux-en-Y

• Vitamin B1
• Vitamin D
• Vitamin K
• Zinc
• Biotin
• Iron
• Folate
• Calcium citrate
• Vitamin B12
Usually these can be met by adding a multivitamin/PNV plus 
calcium and B12
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Most common: Gastric sleeve 

Dietary Advice
• Whole-foods diet, high in fiber and nutrients
• Reduce or cut out high-calorie, highly-processed, nutrient-

poor foods
• Cut out high-calorie beverages including juice
• Replace refined grains with whole grains
• Replace saturated fat/trans fat with plant-based and fish-

based fats (nuts, avocados, olive oil, salmon)
• Encourage use of smartphone apps to track calories &

nutrients
• Allow patient to choose goal, make a plan, write it down

Exercise/physical activity
• At least 30 min/day 5 days a week
• Base it on prior level of activity
• Walking
• Group activities

Summary
• Most obese women are gaining more than

recommended weight
• Excessive weight gain compounds risks of obesity
• On L&D, be patient but be prepared!
• We can improve outcomes among obese pregnant

women w/ lifestyle interventions (counseling, diet,
exercise)

• Be aware of risks related to bariatric surgery
• Discuss weight issues BUT be aware of our biases,

watch language and attitude – focus on health rather
than size
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Parting quote:
"In the course of  my life I have often had 
to eat my words, and I must confess that I 
have always found it a wholesome diet."
—Recounted by Lord Norman Brook in 
Working with Churchill

To contact me: Naomi.Stotland@ucsf.edu
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Contraceptive Update: 
2016 CDC Family Planning Guidelines

Michael Policar, MD, MPH
Clinical Professor of Ob, Gyn, and RS
UCSF School of Medicine
michael.policar@ucsf.edu

UCSF 41st Annual Antepartum and Intrapartum 
Management
June 17, 2017 Disclosure

• I am a litigation consultant to Bayer Healthcare 
relating to the Mirena IUD

MMWR. July 29, 2016 65 (3):1-103

On-line  at: 
https://www.cdc.gov/mmwr/volumes/65/rr/pdfs/rr6503.pdf

US Medical Eligibility Criteria
Categ Definition Recommendation

1 No restriction in 
contraceptive use

Use the method

2 Advantages generally 
outweigh theoretical or 
proven risks

More than usual follow-up 
needed

3 Theoretical or proven risks 
outweigh advantages

Clinical judgment that the 
patient can use safely

4 Unacceptable health risk if 
the method is used

Do not use the method
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• U.S. Selected Practice Recommendations for 
Contraceptive Use, 2016

• MMWR July 29, 2016. 65(4);1–66

US MEC & SPR App

Case Study: Nancy
• 33 year old G2 P2 seen for 6 week post partum visit 
• Is fully breast feeding her infant, who was born at 34 

weeks and who has problems with suckling
• She would like to start OCs, but is willing to consider 

other options
Clinician thought process
• “I don’t want her to use a method that will reduce 

the volume of breast milk”
Questions
• What should you tell her about CHCs and lactation?

Post-partum Ovulation Patterns
• Resumption of ovulation in non-lactating women

– Ovulate in 6-7 wks (median= 45 days)
– None before 25 days from the delivery

• Resumption of ovulation in lactating women 
– Intensity, frequency, duration of suckling
– Time elapsed since delivery
– Maternal nutritional state
– Rate of weaning: rapid > gradual weaning
– Introduction of supplementary feeding (ovulation usually 

begins 6 weeks later)
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Post-partum COC's: Effect on Lactation
• Quality (composition) of breast milk

– No change, including iron and copper levels
• Quantity of breast milk

– If started before establishment of lactation, high dose 
estrogen decreases quantity

– If started after lactation is established, low dose OCs 
have minimal effect on quantity

• POPs have no effect on quantity or content milk
• Duration of breast feeding

– 3.7 months in COC users vs. 4.6 months controls

COC: Combined oral contraceptives

Post-partum COC's: Newborn Risk
• 1% of ingested drug secreted in milk
• Ethinyl estradiol dose reaching newborn is 

comparable to daily ovarian estradiol production
• Growth rates not affected by COC use

– Any loss of milk volume compensated by increased 
suckling or food supplements

• Infant development
– No short term metabolic differences vs. controls
– 5 year study:  no effect on neuro development

Post-partum OC's: Maternal Risk
• Changes in clotting factors last up to 6 weeks

–Greater VTE risk to 6 weeks post-partum
• Concern that coagulation effects from pregnancy 

and COC's  may increase risk of VTE
–VTE not studied in low-dose OC users vs controls

• VTE risk of COC always > benefit if < 3 weeks pp
• Increased VTE risk not expected with progestin 

only methods, since no change in clotting factors

Post-Partum CHC: 
Non-Breastfeeding

US MEC 2016

US MEC
a) < 21 days postpartum 4 
b) ≥ 21 days to 42 days postpartum

i) with other risk factors for VTE 3
ii) without other risk factors for VTE 2

c) > 42 days postpartum 1
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Risk Factors for Post-partum DVT/PE
• Age ≥35 years
• Previous VTE
• Thrombophilia
• Immobility
• Transfusion at delivery
• BMI ≥30
• Postpartum hemorrhage, postcesarean delivery
• Preeclampsia
• Smoking

Post-Partum CHC: Breastfeeding
US MEC 2016

US MEC
a) < 21 days postpartum 4 
b) 21-29 days postpartum

i) with other risk factors for VTE 3
ii) without other risk factors for VTE 3

c) 30-42 days  postpartum
i) with other risk factors for VTE 3
ii) without other risk factors for VTE 2

c) > 42 days postpartum 1

POC: Post-Partum Women
US MEC 2016

Days from delivery POP DMPA Implant
< 21 2* 2* 2*

21-29 2* 2* 2*
30-42; > 42 1 1 1

*2 In breast feeding women; 1 in non-breast feeding 
POC: Progestin-only contraception
POP: Progestin-only pill

POC Use Among Breastfeeding Women: 
A Systematic Review

• Review of 47 studies
• “Evidence fails to demonstrate adverse 

breastfeeding outcomes or negative health 
outcomes in infants such as restricted growth, 
health problems, or impaired development”

• Largely consistent with previous evidence

Phillips SJ, Tepper NK, Contraception. Sep 24, 2015
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Why Are POCs MEC-2 for < 30 Days PP in 
Women Who Are Breastfeeding?

• Theoretical concerns about effects of progestin 
exposure on the developing, neonatal brain are 
based on studies of progesterone effects in 
animals

• Whether similar effects occur after progestin 
exposure in human neonates is not known

Implant and DMPA Post-partum 

Administration before hospital discharge
• Advantages

– Protected if the post-partum visit is missed
– Time-limited Medicaid eligibility

• Disadvantages
– Unnecessary for first 4 weeks
– Anatomic bleeding vs. drug side effect
– Implant insertion kit may not be reimbursed as 

separate line item if global (per diem) hospital billing

Postpartum Contraceptive Implants

Not Breastfeeding
• Insert at any time, incl. immediately postpartum
• Need for back-up contraception 

– If ≥ 21 days pp and no return of menses, abstain 
from intercourse or use back-up for the next 7 days

– If menstrual cycles have returned and it has been 
>5 days since menses started, abstain from 
intercourse or use back-up for the next 7 days

Postpartum Contraceptive Implants
Breastfeeding
• Can be inserted at any time 
• Need for back-up contraception

– If <6 months pp, amenorrheic, and fully or nearly 
fully breastfeeding, no additional backup

– If ≥ 21 days pp and no return of menses, abstain 
from intercourse or use back-up for next 7 days

– If cycles have returned and >5 days since menses, 
abstain or use back-up for next 7 days
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Academy of Breastfeeding 
Medicine, Clinical Protocol #13

• Exclusively breastfeeding women are very unlikely 
to become pregnant in the first 6 weeks after birth 
–HC has minimal benefit, and early initiation may 

derail exclusive breastfeeding intentions 
• Unless the risk of unplanned pregnancy or loss to 

follow-up is high, early initiation HC in 
breastfeeding women is not recommended

Academy of Breastfeeding 
Medicine, Clinical Protocol #13

• Until better evidence, it is prudent to advise women 
that HC methods may decrease milk supply, especially 
in the early postpartum period

• HC should be discouraged if
– Low milk supply or history of lactation failure
– History of breast surgery
– Multiple birth (twins, triplets)
– Preterm birth
– Compromised health of mother and/or baby

Risk Factors for Lactation Problems

• Previous BF problems or breastfed 
infant with slow weight gain

• Perinatal complications (hemorrhage, 
infection, LBW or preterm (<37wks)

• Hormone related infertility
• Med illnesses: hypothyroidism, 

diabetes, cystic fibrosis
• Maternal age: advanced or 

adolescent
• Psychosocial problems, especially 

depression

• Obesity (BMI >30 kg/m2)
• Lack of breast enlargement 

during pregnancy
• Previous breast surgery that 

severed ducts or nerves
• Previous breast abscess
• Extremely or persistently 

sore nipples 
• Mother and infant 

separation or mother 
needing to pump

Breastfeeding  Handbook for Physicians, AAP & ACOG 2013

Breastfeeding and Hormonal 
Contraceptives: Striking a Balance

• Pro
– Opportunity  to initiate contraception when the risk 

of unplanned pregnancy or loss to follow-up is high
• Con

– Exclusively BF women are extremely unlikely to 
become pregnant in the first 6 weeks post-partum

– The  period of exclusive breast feeding (12 weeks) is 
critically important and varies among women

• Hence: shared decision making is paramount and must 
be tempered by the interval since delivery
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MEC 2016: Updated Comment
• “Discussions about contraception for breastfeeding 

women should include information about risks, 
benefits, and alternatives while considering each 
woman’s desire to breastfeed, risk of breastfeeding 
difficulties and risk of unintended pregnancy”

• “Women at risk for breastfeeding difficulties, include 
women with previous breastfeeding difficulties, 
certain medical conditions, certain perinatal 
complications, and those who deliver preterm”

Postpartum IUD Insertion
US MEC 2016

Postpartum , including C/S LNG-IUS Cu-IUD
<10 min after delivery of 
placenta*

1-nonBF
2- BF

1

10 min after delivery of 
placenta  to <4 wks*

2 2

>4 wks post partum 1 1
Puerperal sepsis 4 4
• Higher rates of expulsion should be considered
• BF: women who are breast-feeding their newborn

Hot Topics in Family Planning

• New methods in the next few years
– Extended use vaginal ring
– Low dose contraceptive patch
–Novel IUD designs

• Increasing use of telemedicine will increase 
access to hormonal contraceptives

• National contraceptive quality metrics 

Distribution Systems for Hormonal 
Contraceptives (HC)

• Historically…
– Clinician prescribed, pharmacy filled
– Clinician prescribed, clinic furnished 

• Newer alternatives
–Nurse (RN) furnished, via standing orders 
– Pharmacist prescribed and furnished
– Clinical services at retail sites
– Telemedicine: On-line clinician prescribed
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App-Based Telemedicine
Nurx: https://app.nurx.co

mavenclinic.com

www.projectruby.com

www.lemonaidhealth.com

1/19/16 

Alternative Delivery System Benefits
• Convenience…no clinic visit, no exam
• Don’t need a relationship with a PCP
• Confidential
• Inexpensive (no cost, if insurance used)
• No legislative approval; clinicians write Rx
• Targeted to millennials

– Love technology
– Prefer on-line shopping
– Believe seeing a doctor is too much of a “pain”

Alternative Delivery System Benefits
• Clients have access to most contraceptives 

(except DMPA, implant, IUD)
• Remove the barrier of time lost at a clinic (and 

lessen opportunity cost)
• No travel and parking expense
• Reduction in unintended pregnancies?
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Alternative Delivery System Risks
• Some women will miss the opportunity for 

detailed counseling and shared decision making
– Loss of educational opportunity for LARCs

• More women will forego well woman visits
• Visits at some family planning clinics may 

continue to decline

Contraceptive Care Measure #1

• Percentage of women aged 15-44 years at 
risk of unintended pregnancy that is 
provided a most or moderately effective 
contraceptive method

• An intermediate outcome measure

Use of Most & Moderately Effective Methods 

Tiered Effectiveness
Contraceptive Care Measure #2

• Percentage of women aged 15-44 years at risk 
of unintended pregnancy that is provided an 
IUD or contraceptive implant

• A measure of access

Access to LARC
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Contraceptive Care Measure #3

• % of women 15-44 who had a live birth and were 
provided (in 3 days and 60 days of delivery) with a
– Most or moderately effective method 
– LARC method

Contraceptive Care- Postpartum
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The Ever-Changing Approaches to Diabetes 
in Pregnancy

Kirsten E. Salmeen, MD
Assistant Professor

Obstetrics, Gynecology & Reproductive Sciences
Maternal-Fetal Medicine

I have nothing to disclose.

Type 1 Diabetes GDMA1
GDMA2

Type 2
Pre-Diabetes

Approaches are “Ever-Changing” Due To:

• Relative lack of very high-quality data
• Disagreement about definitions of “disease”
• Wide variability in resources
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The Data We Have

What is the average fasting glucose for 
healthy pregnant woman who do not have 

diabetes? 
A. 90 – 95 mg/dL
B. 85 – 90 mg/dL
C. 80 – 85 mg/dL
D. 75 – 80 mg/dL

9 0  –
 9 5  

m g /
d L

8 5  –
 9 0  

m g /
d L

8 0  –
 8 5  

m g /
d L

7 5  –
 8 0  

m g /
d L

11%

35%31%

23%

What is the average 1-hour postprandial 
glucose for healthy pregnant woman who 

do not have diabetes? 
A. 130 – 140 mg/dL
B. 120 – 130 mg/dL
C. 110 – 120 mg/dL
D. 100 – 110 mg/dL

1 3 0
 –  1

4 0  m
g / d

L
1 2 0

 –  1
3 0  m

g / d
L

1 1 0
 –  1

2 0  m
g / d

L
1 0 0

 –  1
1 0  m

g / d
L

2%

48%

37%

12%

Normal Glucose In Pregnancy:
Non Diabetics

Hernandez et al. Diabetes Care. 2011;34(7):1660-8.



6/17/2017

3

Blinded study of ~25,000 women at 15 centers, 9 countries
Primary predictor: Levels of hyperglycemia
Primary outcomes: Birth weight > 90%ile, primary CD, 

neonatal hypoglycemia, cord-blood C-peptide level

HAPO Study Cooperative Research Group. N Engl J Med. 2008;358(19):1991-2002.

HAPO Results
Increasing maternal glycemia is associated with increased risk of 

maternal and fetal complications. 

HAPO Study Cooperative Research Group. N Engl J Med. 2008;358(19):1991-2002.

Outcome (%) Fasting < 
74

Fasting 
74-77

Fasting 
79-81

Fasting ≥ 
83

Odds 
Ratio 95% CI

Birth weight ≥ 
4000 g 23.4 27.9 28.5 31.7 1.14 1.06-1.22

Birth weight ≥ 
4500 g 4.3 6.3 6.8 8.1 1.23 1.08-1.40

LGA 17.2 18.9 22.7 25.6 1.19 1.10-1.29

PIH/PreE 5.8 6.6 7.1 7.9 1.12 0.99-1.26

Shoulder 
Dystocia 1.4 0.8 1.7 2.2 1.21 0.92-1.62

Hyperglycemia & Pregnancy 
Outcomes

Jensen AJOG 2001 Jensen AJOG 2001

Outcome (%) 2 hour 
< 102

2 hour 
102-114

2 hour 
115-128

2 hour ≥ 
130

Odds 
Ratio 95% CI

Birthweight ≥ 
4000 g 22.9 27.4 28.8 32.3 1.16 1.01-1.34

Birthweight > 
4500 g 5.2 5.3 5.6 8.6 1.16 1.01-1.34

LGA 16.0 20.7 21.1 27.2 1.23 1.13-1.33

PIH/PreE 4.8 6.9 8.4 7.2 1.16 1.02-1.31

Shoulder 
Dystocia 0.4 1.2 1.8 2.9 1.78 1.32-2.40

Hyperglycemia & Pregnancy 
Outcomes
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Intervention 
Group N = 485 

(%)

Control Group 
N = 473

(%)
Relative Risk p-value

NICU Admission 9 11.6 0.77 (0.51 – 1.18) 0.19

Macrosomia 5.9 14.3 0.41 (0.26 – 0.66) < 0.001
Neonatal 

Hypoglycemia 5.3 6.8 0.77 (0.44 – 1.36) 0.32

Shoulder Dystocia 1.5 4.0 0.37 (0.14 – 0.97) 0.02

Cesarean Delivery 26.9 33.8 0.79 (0.64 – 0.99) 0.02
Preeclampsia or 

GHTN 8.6 13.6 0.63 (0.42 – 0.96) 0.01

Landon – Trial of Treatment for GDM

Landon et al. N Eng J Med. 2009;361:1339-48.

Crowther – Trial of Treatment for GDM

Crowther et al. N Engl J Med. 2005;352:2477-86.

Intervention 
Group N= 490 

(%)

Routine Care 
N= 510

(%)

Adjusted RR or 
Treatment Effect

Adjusted 
p-value

*Any serious perinatal
complication 1 4 0.33 (0.14 – 0.75) 0.01

Admission to NICU 71 61 1.13 (1.03 – 1.23) 0.04

Macrosomia 10 21 0.47 (0.34 – 0.64) < 0.001

Neonatal hypoglycemia 7 5 1.42 (0.87 – 2.32) 0.16

Preeclampsia 12 18 0.7 (0.51 – 0.95) 0.02

Cesarean Delivery 31 32 0.97 (0.81 – 1.16) 0.73
* One or more of: death, shoulder dystocia, bone fracture, nerve palsy

Rowan - Metformin versus Insulin

Rowan et al. N Engl J Med. 2008;358:2003-15

Metformin* 
Group N = 363

(%)

Insulin Group N
= 370
(%)

Relative Risk p-value

Composite 
Outcome** 116 (32.0) 119 (32.2) 0.99 (0.80 – 1.23) 0.95

Any neonatal blood 
glucose < 28.8 

mg/dL
12 (3.3) 30 (8.1) 0.41 (0.21 – 0.78) 0.008

Birth weight - g 3372 +/- 572 3413 +/- 569 0.33
Birth weight > 

90%ile 70 (19.3) 69 (18.6) 0.83

* 168 patients received metformin PLUS insulin
** Composite: neonatal hypoglycemia, respiratory distress, need for phototherapy, birth trauma, 5 min 
Apgar < 7, birth < 37 weeks 

Moore – Metformin versus Glyburide

Moore et al. Obstet Gynecol. 2010;115:55-9.

• 150 women randomized to Metformin or Glyburide
• Outcomes: EGA at delivery, NICU admission, neonatal & 

maternal hypoglycemia were the same
• Birthweight was ~ 200g larger in the Glyburide group
• Cesarean delivery was higher in the Metformin group
• 34.7% of women in the Metformin group versus 16.2% of 

women in the Glyburide group did not achieve adequate 
glycemic control
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Nachum – Glyburide vs Metformin and 
Their Combination

Nachum et al. Diabetes Care 2017

• Randomized trial of ~ 100 women
• 53 started with Glyburide:

• 6 (11%) failed due to hypoglycemia
• 12 (23%) failed due to inadequate control

• 51 started with Metformin
• 1 (2%) failed due to GI side-effects
• 14 (28%) failed due to inadequate control

• Treatment success after 2nd therapy was higher in the metformin 
group (87%) vs the Glyburide group (50%)

• The combination of the drugs reduced the need for insulin from 
33% to 11%

Wouldes:
Neurodevelopmental Outcomes for 

Metformin & Insulin

Wouldes et al. Arch Dis Child Fetal Neonatal Ed 2016

• 2-yr follow-up of 211 children whose 
mothers were treated with insulin or 
metformin

• No differences in neurodevelopmental 
scores examined using Bayley Scales

Wang – RCT of Exercise
• 300 overweight/obese Chinese women, 

randomized to exercise (3 times per week of 
30 min cycling or control (usual daily 
activities)

• Primary outcome was incidence of GDM
• Women in the exercise group were diagnosed 

with GDM 22% versus 41% in the control 
group

Wang et al. AJOG 2017 

Induction of Labor
• Rosenstein: Infant mortality rates at 39 weeks are lower than overall 

mortality risk of expectant management. 

Rosenstein et al. Am J Obstet Gynecol. 2012;206:309.e1-7. 
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Things we really don’t know

• The best diets for women with GDM
• The best treatment options
• Risks associated with mild, isolated fasting hyperglycemia
• Risk of poor outcomes by overall sugar control
• Attributable long-term risks for mothers and infants 

Approaches are “Ever-Changing” Due To:

• Relative lack of very high-quality data
• Disagreement about definitions of “disease”
• Wide variability in resources

Dichotomization of a continuous process is bound to 
result in disagreement

What constitutes disease? What primary cesarean section rate defines a 
bad outcome from disease?

HAPO Study Cooperative Research Group. N Engl J Med. 2008;358(19):1991-2002.
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What birth weight defines a bad outcome 
from disease?

HAPO Study Cooperative Research Group. N Engl J Med. 2008;358(19):1991-2002.

Who Decides?

“All pregnant patients should be screened for GDM, 
whether by the patient’s medical history, clinical risk 

factors, or laboratory screening test results to 
determine blood glucose levels.”

Lack of unambiguous evidence that aggressive diagnosis improves 
clinically important pregnancy outcomes

• The Landon study included women with 2 
abnormal values on a 3-hour

• Studies of treatment are within the confines of 
strict clinical trials 

• No study has compared outcomes between 
women who rule-in by 1-step approach but 
rule out by 2-step approach
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“Parachutes reduce the risk of 
injury after gravitational 

challenge, but their 
effectiveness has not been 
proved with randomised

controlled trials.” 

Patient population:
• Risk
• Health literacy
• Willingness & ability to make changes
• Relative degree of concern about GDM

Resources:
• Nutrition
• Education
• Provider capacity

You Decide! 

The Nature of Screening Tests

• Screening is the identification of an asymptomatic disease, 
harmful condition or risk factor.

• When deciding how to screen, the following must be 
considered:
- Burden of suffering caused by the condition
- Therapeutic interventions available 
- Performance of available screening tests

Fletcher et al. Clinical Epidemiology: The Essentials, 5th Ed, Lippincott Williams & Wilkins 2013

One-Step vs. Two-Step Testing

Two-Step
Step 1: 
Non-Fasting, 50 g, 1 hr serum 
glucose measurement

≥ 130/140 mg/dL � Step 2
Step 2: 
Fasting, 100 g, 3 hr glucose test 

2+ abnormal values � GDM

GDM prevalence ~ 5-10%

One-Step
Fasting, 75 g, 1 & 2 hr serum glucose 
measurement

1+ abnormal value � GDM

GDM prevalence ~ 20%  
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Carpenter-Coustan v. NDDG
Fasting 
(mg/dL)

1 hr
(mg/dL)

2 hr
(mg/dL)

3 hr
(mg/dL)

GDM 
Prevalence

National 
Diabetes Data 

Group
105 190 165 145 3-4%

Carpenter-
Coustan Criteria 95 180 155 140 5-7%

Early Screening
• Detecting women with pre-existing diabetes or 

glucose intolerance (pre-diabetes)
• ACOG: History of GDM, known impaired glucose 

metabolism, obesity
• ADA: Severe obesity, strong family history, 

personal history of GDM, impaired glucose 
metabolism, glucosuria

Diagnosing Type 2 DM: 

http://www.diabetes.org/diabetes-basics/diagnosis/?loc=DropDownDB-diagnosis
O’Connor et al. Clin Chem Lab Med 2012;50(5):905-9.

A1c ≥ 6.5 � DM2
A1c 5.7 – 6.5 � Glucose Intolerance
A1c < 5.7 � Normal

Non-
Pregnant 1st Trimester 2nd Trimester 3rd Trimester

HbA1c % 4.8 – 5.5 (5.2) 4.3 – 5.4 (5.0) 4.4 – 5.4 (4.9) 4.7 – 5.7 (5.1)

Average HbA1c Values Non-Diabetic Women

Hemoglobin A1c
Pregnancy Outcomes for Women with 1 

Abnormal Value on 3 hour 

McLaughlin et al AJOG 2006;194:e16-19. 
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Treatment for Patients With 1 Abnormal Value

Fassett et al. AJOG 2007;196:597.e1-597.e4

In your practice, for which of the following 
patients do you check a fasting glucose in 

the third trimester?

A. All patients
B. No patients
C. High-risk patients only

A l l  
p a t

i e n
t s

N o
 p a

t i e n
t s

H i g
h - r i

s k  p
a t i e

n t s
 o n

l y

27%
32%

41%

Approaches are “Ever-Changing” Due To:

• Relative lack of very high-quality data
• Disagreement about definitions of “disease”
• Wide variability in resources

Costs v Benefits
1-step screening strategy would:
• Increase frequency of GDM 2-3 fold � 15-20%
• Annually Add:

– 450,000 patient education visits
–1 million prenatal testing appointments
–1 million clinic visits 

• Increase cost of care for GDM by > $1 billion
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Worry about the over-medicalization of pregnancy 
and increased anxiety about diagnosis

What I Think You Should Do

What I Think You Should Do

• Pre-conception planning
• Easy access to laboratory services
• Universal access to nutritional counseling
• High health-literacy
• Ample time and access to exercise facilities 
• Appropriate emotional support 
• Long-term follow up

What I Think You Should Do
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Where Do Women Get Advice About Weight, Eating and 
Physical Activity During Pregnancy?

• 183 normal weight women & 172 overweight/obese 
women in the “Fit for Delivery” trial in Rhode Island

• Questionnaires  at 6 week postpartum visit
• 60.6% received information from a book, 58% from the 

internet
• 56% received information from a doctor, 34% from a 

nurse

Mercado et al. Where do women get advice about weight, eating and physical activity during pregnancy? J Womens Health May, 2017

Talk to Your Patients
Acknowledge What Is NOT Controversial

Health risks go up with increasing blood sugar. 
There is no risk of harm from encouraging women to 
follow a healthy diet and get regular physical activity.
SOME portion of women will change their behavior 
after being made aware of an increased risk of disease. 

What I Think You Should Do - Testing
• Determine what testing strategy fits your 

circumstances best
• Have flexibility for different situations
• Modify as needed to identify the most women 

with significant hyperglycemia when it occurs

• Exercise prescriptions (30+ minutes daily)
• Nutritional counseling – avoid ketosis
• Achieve glycemic control while avoiding lows
• Metformin or Glyburide (and maybe both) are 

appropriate
• Use insulin as needed – encourage self-titration
• Consider Lantus or Levemir for some challenges

What I Think You Should Do:
Treatment
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• Induction at 39 weeks, but there is room for flexibility
• Consider primary CD for EFW > 4500g
• Determine what postpartum testing regimen works and 

help patients to do it – 2 hour glucose tolerance at 6 
weeks OR fasting/HbA1c between 12-16 weeks

• Encourage ongoing healthy diet & exercise
• Contraception!!!!
• Help encourage pre-conception testing

What I Think You Should Do
Delivery & Postpartum

It changes all the time, but it also  really 
stays the same!

• Identify patients with hyperglycemia
• Manage hyperglycemia
• Individualize care

Thank You
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