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Disclaimer:

 This independent presentation is not part of the official program as 
planned by the SMFM Pregnancy Meeting Program Committee. 
The content of this session is not endorsed by or recommended by 
SMFM

Disclosure(s):
I am an advisor/consultant and/or paid speaker for the following 
companies
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 Hologic



Role of Fetal Surveillance



Indications for Outpatient Antenatal Fetal Surveillance
Committee Opinion Number 828 June 2021

Indications for Outpatient Antenatal Fetal Surveillance
Committee Opinion Number 828 June 2021



Indications for Outpatient Antenatal Fetal Surveillance
Committee Opinion Number 828 June 2021

Indications for Outpatient Antenatal Fetal Surveillance
Committee Opinion Number 828 June 2021



Indications for Outpatient Antenatal Fetal Surveillance
Committee Opinion Number 828 June 2021

Indications for Outpatient Antenatal Fetal Surveillance
Committee Opinion Number 828 June 2021



Stillbirth

Stillbirth occurs in families of all races, ethnicities, and income levels, and to 
women of all ages. However, stillbirth occurs more commonly among certain 
groups of people including women who
➢ Are 35 years of age or older
➢ Are of low socioeconomic status
➢ Smoking (cigarettes, other substances) during pregnancy
➢ Have certain medical conditions, such as high blood pressure
➢ Are pregnant with more than one baby (such as twins or triplets)
➢ Have had a stillbirth in the past
               cdc.gov/stillbirth



More often to women in certain racial or ethnic groups

In 2020 Stillbirths occurred in non-Hispanic Black women 2x more than 
non-Hispanic White and Asian or pacific Islander women

Disparities are not rooted in biological or genetic difference but can 
be attributed to many underlying causes

 Access to quality health care

 Pre-existing health conditions

 Structural discrimination

               cdc.gov/stillbirth

Stillbirth



Health Disparities



 In 2020, one third of counties in the 

US were comprehensive reproductive 

health care deserts (n = 1082), and 

136,272 births occurred in these 
counties.

Health Disparities



Health Disparities



Adrian's story
“My son Adrian was stillborn due to complications from undiagnosed 
preeclampsia. Preeclampsia is a condition that can happen after 20 weeks of 
pregnancy. No one mentioned the risk of stillbirth, and none of my providers 
seemed concerned about my symptoms. The night before I hit my 41st week 
of pregnancy, I went to bed with my son actively kicking in my belly. By the 
time I woke up the following morning, he was dead. I wish I had known 
stillbirth is as common as it is. I wish I had known that having symptoms of 
preeclampsia was a big deal. Most of all, I wish more people talked about 
stillbirth. My son should be here, and he isn’t.”

              cdc.gov/stillbirth

https://www.cdc.gov/high-blood-pressure/about/high-blood-pressure-during-pregnancy.html


Women who have previously had a stillbirth have 

higher risks of having pregnancy complications and of 
having another stillbirth – and are, therefore, tested 

more frequently, require more monitoring and come 
to the hospital more frequently out of concern – than 

women who have had a live birth. They are also five 

times more likely to develop anxiety, more than four 
times more likely to have post-traumatic stress disorder, 

and two times more likely to have depression than 
women who have had a live birth.

Stillbirth

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5035705/
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-021-04355-7
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-018-1666-8
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-018-1666-8
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-021-04254-x
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-021-04254-x
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-018-1666-8


TeleHealth: Yes or No

 Evidence suggests that telehealth provides comparable health outcomes 
when compared with traditional methods of health care delivery without 
compromising the patient–physician relationship, and it also has been 
shown to enhance patient satisfaction and improve patient engagement. 
For example, investigators compared perinatal outcomes in 117 women 
opting for a regimen of nine in-person prenatal visits and five virtual 
prenatal visits to 941 women receiving up to 12 in-person prenatal visits. 
There were no significant differences in rates of cesarean birth, preterm 
birth, neonatal intensive care unit admissions, or birth weight despite a 
higher rate of preeclampsia in the virtual visit cohort. Patient satisfaction 
was significantly higher among women having virtual visits, although the 
absolute differences between in-person and virtual visits were so small as 
to be of questionable clinical significance

    Implementing Telehealth in Practice. Committee Opinion Number 798 February 2020



Why Make NSTs Remote?

BARRIERS TO CARE

 Employment

 Child Care

 Transportation

 Mental Health

BENEFITS (patients)
 Increased compliance

 Patient Preference

 Reduced Anxiety

 OB-ED Mitigation



OPTIONS on How to Make NSTs 
Remote

Some of the remote monitoring systems in development or on the market



Why Make NSTs Remote?

OFFICE (OUTPATIENT) MODEL

 Increasing number of complicated cases (~25% are HIGH RISK)

 Increased maternal age, obesity, hypertension and diabetes

 Decreased access

 ~40% of women drive >30 minutes for OB care

 ~7 million women in low access geographies

Trends in Pregnancy and Childbirth Complications in the U.S. Blue Cross Blue Shield. June 17, 2020. 

https://www.bcbs.com/sites/default/files/file-attachments/health-of-america-
report/HoA_Maternal_Health.pdf

PregSense MD U.S. Market Opportunity. LEK. Sept 2018

Nowhere to go: Maternity care deserts across the U.S. March of Dimes. 2022

Roa L, Uribe-Leitz T, Fallah PN, Williams W, Jarman MP, Bergmark RW, Boatin AA, Molina RL. Travel Time to 

Access Obstetric and Neonatal Care in the United States. Obstet Gynecol. 2020 Sep;136(3):610-612. doi: 

10.1097/AOG.0000000000004053. PMID: 32769634.



Staff Complaints
 Setting up/cleaning 

 Managing late and add-on patients. High volume of patients 

 Noise and interference from multiple simultaneous patients 

 Not enough time to focus on any individual patient’s needs 

 Coordinating testing with other appointments

 Pressure to get the patient off the monitor (even if non-
reactive)and managing prolonged monitoring (refer to L&D?)

 Non-reactivity rates decrease from: 25% at 20min → 5% at 
40min → 1% at 80 minutes 

Why Make NSTs Remote?



WHAT IS REQUIRED TO MAKE IT A REALITY – SOLO PRACTICE

 Clinically validated       and supported by academic institutions (AFI)

 Regulatory approved 

 Easily self-administered by patients 

 Able to be used regardless of patient to shape/size/BMI 

 Easy-to-use for patients & providers with integration into clinical 
work-flow

 Reimbursable with existing (or new) CPT codes 

 Scalable across the practice/system 

 Monitoring sessions viewed synchronously 

How Can We 
Make NSTs Remote?



The REACTIVE trial:
 Remote Pregnancy Monitoring to Improve Access



Case 1

 IG is a 42yo G1P0 with a demanding job

 Risk factors included AMA  >40yo, CHTN, BMI >40

 Recommended 2x/wk fetal testing from 32 weeks GA

 Pt did not feel that she would be able to perform 2x/week testing 
but would compromise with weekly testing alternating between her 
1’ OB and MFM

 Prior to virtual fetal monitoring this would have been a challenge. 
However, patient was eager to be able to monitor remotely at her 
convenience and was able to choose to do at work or at home



Why Make NSTs Remote?

INPATIENT (OUTPATIENT) MODEL – De-HOSPITALIZATION

 SOCIAL

 Separation from family

 Loss of income

 Increased in mental health concerns (depression/anxiety)

 MEDICAL

 Nosocomial Infections

 Thromboembolic risk

 Iatrogenic interventions

 FINANCIAL

 Daily hospital costs vs home care

 ~10 billion maternity hospitalization costs annually
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 Retrospective cohort on 400 high risk patients in Denmark

 Included 179 patients with indications generally managed as an 
inpatient in the US

 Preeclampsia with FGR (N=94)

 PPROM (N=85)

 Overall fetal death rate was 1% (4/400) 

 No fetal/neonatal deaths attributed to the remote monitoring

 No cord prolapse or emergent deliveries from home



 Multi-site RCT comparing hospitalization vs daily telemonitoring with 
home NST and BP (N=200)

 Primary outcome was a composite of adverse perinatal outcomes 
assessed after delivery: mortality, 5’ Apgar <7 or a UC pH <7.05, 
maternal morbidity, NICU admission, C/S rate 

 Primary outcome was LOWER in the telemonitoring group (31% vs 40%)

 LOWER preterm birth in the telemonitoring group (56% vs 65%)

 Single IUFD in the telemonitoring group (aneuploidy and FGR)

 Telemonitoring group had better patient satisfaction and quality of life 
scores on post-partum surveys at 4 weeks

 Telemonitoring decreased antenatal costs by a mean of 2774 euro



Case 2

 MG is a 37yo G3 P2002

 History of 2 prior uncomplicated pregnancies

 Current pregnancy with admission to the hospital for bleeding 
placenta previa @ 27 weeks with discharge home after 48 hours 
without bleeding. Returned @ 30 weeks with 2nd bleed and after 4 
days in the hospital without bleeding, she wanted to go home but 
was concerned about her fetal safety

 Prior to virtual fetal monitoring this would have been a challenge. 
However, patient was excited to be able to monitor the fetus and 
contractions remotely and decrease her need to travel to her 
outpatient office visits





Additional Slides
(INVU)
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