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Some Critical Issues

• Critical care in the COVID era is stressful
• Understanding of disease is emerging
• Standards of care are modified

• Critical care for pregnant patients is always stressful
• Physiology is altered and evidence is lacking
• Maternal-fetal dyad adds layer of complexity

• Standards of care are emerging and accountability is 
lacking placing at-risk populations at even greater risk
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Creating a Standard of Care
• Issues
– Provider comfort with critical care / pregnancy is variable
– Clinical care includes management of patient and provider
– Clinical operations detract from clinical care

• Stakeholders
– ICU Physicians and Nurses
– OB Care Providers and Nurses
– Consultants, Anesthesiologists, and ED Physicians

• Resources
– Standardize processes but individualize care
– Integrate multidisciplinary perspectives

PREGNANCY & COVID-19
IN MASSACHUSETTS 
April 21, 2020

Welcome and introductions
Barbara Fain, JD, MPP, Betsy Lehman 
Center for Patient Safety
Ronald Iverson, MD, MPH, Co-Chair, 
PNQIN MPQC; Boston Medical Center

Co-production during COVID-19
Madge Buus-Frank, DNP, APRN-BC, 
FAAN, Dartmouth Institute
Joanna Celenza, MBA, Children's 
Hospital at Dartmouth-Hitchcock

▸ Critical issues for the critically ill
Sarah Rae Easter, MD, Brigham and 
Women’s Hospital

Safe breastfeeding during COVID-19
Meg Parker, MD, Co-Chair, PNQIN 
NeoQIC; Boston Medical Center

Question and answer session
Moderator: Audra Meadows, MD, 
MPH, Co-Chair, PNQIN MPQC; 
Brigham & Women’s Hospital

Reminder:
• Direct message Alex Zhang for 

technical support
• To ask a question, use the chat 

feature or raise your hand and we 
will unmute you



Standardize Process for Evaluation

Self-quarantine at home with 
vigilance to symptoms, and 

telehealth follow up in 48-72 
hours. Consider home pulse 

oximetry monitoring.
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Telehealth 
Triage

Ambulatory 
Evaluation

Inpatient 
Admission Disposition

Inquire about persistent fever, 
unremitting cough, shortness of 
breath, severe gastrointestinal 

symptoms, or obstetric complaints

Evaluate for oxygen requirement, 
tachypnea (RR > 30), tachycardia 

(HR>110) or hypotension (SBP < 90 
or DBP < 50), subjective shortness of 

breath, elevated creatinine, or 
transaminitis.

Admit to inpatient setting and 
monitor for increased work of 

breathing or tachypnea, hypoxia 
requiring ≥ 6L nasal cannula, 

PCO2 >40 or pH < 7.35 on ABG, 
hypotension or oliguria <0.5 
cc/kg/hr despite fluids, chest 

pain, arrhythmia other than sinus 
tachycardia.

Assess for evidence of preterm 
labor, rupture of membranes, 

vaginal bleeding, decreased fetal 
movement, or abnormal fetal 

testing.

Admit to Labor and Delivery for 
obstetric stabilization and monitor 
for presence of evolving subjective 
complaints, abnormal vital signs, 

or aberrancies in labs.

Transfer to intensive care unit for 
consideration of intubation, 
hemodynamic support with 

vasopressors, management of 
arrhythmias, correction of 

metabolic derangements, and 
close clinical observation.

Consider discharge home once 
stable work of breathing on room 

air or 2L nasal cannula without 
subjective medical or obstetric 

complaints, vital sign 
abnormalities, or worsening of labs 

for >72 hours

Exclude the presence of significant 
medical comorbidities, 

representation to care, and 
psychosocial or sociodemographic 
barriers hindering access to care.

Discharge home with vigilance to 
symptoms and telehealth follow up 
in 24 hours. Home pulse oximetry 

monitoring.
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Facilitate Interdisciplinary Education 

   
     

Saƌah Rae EaƐƚeƌ ;ƐeaƐƚeƌΛbǁh͘haƌǀaƌd͘edƵͿ 

QƵicŬ TiƉƐ fŽƌ IŶƚeŶƐiǀiƐƚ CaƌiŶg fŽƌ ƚhe CƌiƚicaůůǇͲIůů PƌegŶaŶƚ PaƚieŶƚ 
 

OƌgaŶ SǇƐƚeŵ PƌegŶaŶcǇ CŽŶƐideƌaƚiŽŶƐ CůiŶicaů PeaƌůƐ 
NeƵƌŽlŽgic CŽŵŵŽŶ ƐedaƚiǀeƐ aŶd ƉaƌalǇƚicƐ Ɛafe iŶ 

ƉƌegŶaŶcǇ ;aǀŽid NSAIDƐͿ 
VaƌiabiliƚǇ iŶ ƚhe feƚal heaƌƚ ƌaƚe 
ƚƌaciŶg ǁill decƌeaƐe ǁiƚh ŵaƚeƌŶal 
ƐedaƚiŽŶ Žƌ ƉaƌalǇƐiƐ 

PƵlŵŽŶaƌǇ BaƐeliŶe ƉhǇƐiŽlŽgǇ iƐ cŽŵƉeŶƐaƚed 
ƌeƐƉiƌaƚŽƌǇ alkalŽƐiƐ ƚŽ faciliƚaƚe 
diƐƐŽciaƚiŽŶ Žf ŽǆǇgeŶ fƌŽŵ ŵaƚeƌŶal ƚŽ 
feƚal cŽŵƉaƌƚŵeŶƚ aƚ ƉlaceŶƚal iŶƚeƌface͘ 

Tiƚƌaƚe ǀeŶƚilaƚiŽŶ clŽƐeƌ ƚŽ ŶŽƌŵal ƉH 
if ƉŽƐƐible aƐ ŽƉƉŽƐed ƚŽ ƉeƌŵiƐƐiǀe 
hǇƉeƌcaƉŶea ƚŽleƌaƚed iŶ ARDS͘ 

OǆǇgeŶaƚiŽŶ ƚaƌgeƚƐ claƐƐicallǇ Ɛeƚ aƚ 
хϵϱй ǁiƚh liƚƚle daƚa ƚŽ ƐƵƉƉŽƌƚ͘ 

VaƌiabiliƚǇ iŶ feƚal heaƌƚ ƌaƚe caŶ be 
helƉfƵl ƐigŶal Žf adeƋƵaƚe ŽǆǇgeŶaƚiŽŶ 

ReƐƉiƌaƚŽƌǇ ŵechaŶicƐ ǁiƚh decƌeaƐed 
fƵŶcƚiŽŶal ƌeƐidƵal caƉaciƚǇ aŶd 
iŶcƌeaƐed ŵiŶƵƚe ǀeŶƚilaƚiŽŶ dƵe ƚŽ 
iŶcƌeaƐed ƚidal ǀŽlƵŵe͘ 

DecƌeaƐed FRC leaǀeƐ liƚƚle ƌeƐeƌǀe 
faǀŽƌiŶg eaƌlǇ iŶƚƵbaƚiŽŶ͘   
CŽŶƐideƌ eƌƌiŶg ƚŽǁaƌdƐ higheƌ Ɛide Žf 
ϲͲϴ ccͬkg aƐ Ɖeak ƉƌeƐƐƵƌeƐ allŽǁ͘  
MaǇ Ŷeed ŵŽƌe PEEP dƵe ƚŽ liŵiƚed 
diaƉhƌagŵaƚic eǆcƵƌƐiŽŶ 
CŽŶƐideƌaƚiŽŶ Žf deliǀeƌǇ iŶ 
cŽŶjƵŶcƚiŽŶ ǁiƚh OB ƚeaŵ ƚŽ iŵƉƌŽǀe 
ŵaƚeƌŶal ŽǆǇgeŶaƚiŽŶ iŶ laƚe ƚhiƌd 
ƚƌiŵeƐƚeƌ caƐeƐ͘ 

CaƌdiŽǀaƐcƵlaƌ NŽƌŵal ƉhǇƐiŽlŽgǇ Žf iŶcƌeaƐed caƌdiac 
ŽƵƚƉƵƚ͕ decƌeaƐed ƐǇƐƚeŵic ǀaƐcƵlaƌ 
ƌeƐiƐƚaŶce 

Check baƐeliŶe blŽŽd ƉƌeƐƐƵƌeƐ fƌŽŵ 
cliŶic ǀiƐiƚƐ ƚŽ ƐƵggeƐƚ ƚaƌgeƚ BPƐ͕ caŶ 
ƚiƚƌaƚe MAPƐ ƚŽ feƚal ǀaƌiabiliƚǇ 

CŽŵƉƌeƐƐiŽŶ Žf ƚhe ƵƚeƌƵƐ ŽŶ ƚhe IVC 
liŵiƚƐ ƉƌelŽad afƚeƌ ϮϬ ǁeekƐ 

PŽƐiƚiŽŶ iŶ laƚeƌal ƉŽƐiƚiŽŶ ǁheƌe 
ƉŽƐƐible͕ cŽŶƐideƌ ƌŽle Žf ƉŽƐiƚiŽŶ 
chaŶge iŶ hǇƉŽƚeŶƐiŽŶ 

CKͲMB iƐ ƌeleaƐed bǇ ƚhe ƉlaceŶƚa aŶd 
ŶŽƚ a ƌeliable ŵaƌkeƌ fŽƌ ACS Žƌ caƌdiac 
iŶjƵƌǇ 

Check baƐeliŶe EKG ǁhich caŶ haǀe 
acceƐƐ deǀiaƚiŽŶ͘ RelǇ ŽŶ ƚƌŽƉŽŶiŶƐ 
aŶd aŶǇ chaŶgeƐ iŶ EKG fƌŽŵ baƐeliŶe͘ 

MŽƐƚ ǀaƐŽƉƌeƐƐŽƌƐ cŽŶƐideƌed Ɛafe iŶ 
ƉƌegŶaŶcǇ aŶd ŵaŶageŵeŶƚ Žf ƐhŽck 
ƐhŽƵld fŽllŽǁ ƐƚaŶdaƌd Žf caƌe͘ 

TheŽƌeƚic cŽŶceƌŶ abŽƵƚ ƵƐe Žf 
ǀaƐŽƉƌeƐƐiŶ aƐ ŽǆǇƚŽciŶ aŶalŽgƵe͕ bƵƚ 
daƚa aƐƐŽciaƚiŶg ǀaƐŽƉƌeƐƐiŶ aŶd 
Ɖƌeƚeƌŵ labŽƌ cŽŶfŽƵŶded͘ 

GaƐƚƌŽiŶƚeƐƚiŶal AlkaliŶe ƉhŽƐƉhaƚaƐe iƐ Ɛecƌeƚed bǇ ƚhe 
ƉlaceŶƚa aŶd eleǀaƚed iŶ ƉƌegŶaŶcǇ͕ 
ǁhile biliƌƵbiŶ͕ AST aŶd ALT aƌe 
ƵŶchaŶged fƌŽŵ ŶŽŶƉƌegŶaŶƚ ŶŽƌŵƐ͘ 

EŶƚeƌƚaiŶ ƉƌeeclaŵƉƐia ŽŶ diffeƌeŶƚial 
diagŶŽƐiƐ fŽƌ ƚƌaŶƐaŵiŶiƚiƐ͕ 
ƉaƌƚicƵlaƌlǇ iŶ ƚhe ƉƌeƐeŶce Žf 
ƚhƌŽŵbŽcǇƚŽƉeŶia Žƌ heŵŽlǇƐiƐ͘ 

IŶcƌeaƐed ŵeƚabŽlic deŵaŶd Žf 
ƉƌegŶaŶcǇ ŵaǇ alƚeƌ ŶƵƚƌiƚiŽŶ gŽalƐ 

EaƌlǇ iŶǀŽlǀeŵeŶƚ Žf dieƚiciaŶ fŽƌ 
cŽŶƐideƌaƚiŽŶ Žf eŶƚeƌal ŶƵƚƌiƚiŽŶ͕ 
aǀŽidaŶce Žf PICC liŶeƐ dƵe ƚŽ high 
ƌaƚeƐ Žf ƚhƌŽŵbŽƐiƐ͘ 

PƌŽgeƐƚeƌŽŶeͲŵediaƚed delaǇed gaƐƚƌic 
eŵƉƚǇiŶg 

LŽǁ ƚhƌeƐhŽld ƚŽ keeƉ ƉaƚieŶƚƐ NPO if 
aŶǇ cŽŶceƌŶ fŽƌ ƉŽƐƐible iŶƚƵbaƚiŽŶ 
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Promote Bidirectional Education
Parameter Description Target in ARDS

Tidal Volume (TV) Volume delivered by ventilator 
with each breath

4-8 cc/kg predicted body 
weight

Respiratory Rate (RR) Number of breaths per minute 
delivered by ventilator

Minimal RR required to match 
baseline minute ventilation 
(MV) which is elevated in 
pregnant women (MV = TV x 
RR)

Plateau Pressure (Pplat) Pressure applied to small 
airways and alveoli measured 
by an inspiratory pause on the 
ventilator

Pplat ≤ 30 cm H20 to prevent 
volutrauma.  May need to 
decrease tidal volume to 
achieve desired Pplat.

Positive End-Expiratory 
Pressure (PEEP)

Pressure applied to mitigate 
end-expiratory alveolar 
collapse and atelectrauma

PEEP applied in combination 
with FiO2 to achieve desired 
oxygenation of PaO2 55 to 88 
mmHg or SpO2 >/=95%

Fraction of Inspired Oxygen 
(FiO2)

Fraction of oxygen delivered by 
ventilator (room air is .21)
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Provide Clarity in Communication

 
 

OB Clinical Team 

Clinician* Contact Indication 
Senior OB Resident Pager 32074 Routine Questions  

Change in Clinical Status† 
OB Attending Pager 13212 Obstetric or Medical Emergencies  

Clinical Concerns  
Labor and Delivery Nurse in Charge Pager 11382 Coordinate Fetal Monitoring or RN Support 

Notification of Emergent Cesarean Delivery 
Code Blue OB Team STAT Line Spontaneous Vaginal Delivery  

Maternal Cardiac Arrest 
Maternal-Fetal Medicine Attending Pager 38557 Non-Emergent Clinical Concerns 

*Clinicians all carry virtual pagers and are in house 24/7.  The MFM Attending is on home call at night and weekends. 
†Adopt a low threshold to call OB with any questions, concerns, or change in clinical status. 
 
 
Suggestions for Notification of Change in Clinical Status‡ 

Clinical Change Suggested Target§ 
Increasing oxygenation requirement SpO2 > 95% or PaO2 > 70 mmHg 
Worsening ventilation pCO2 < 45 and pH > 7.35 
Increasing vasopressor requirement MAP > 65 
Worsening acidemia pH > 7.35 
New onset hypertension with SBP > 160 or DBP > 100  
New onset tachycardia (possible sign of labor) or arrhythmia 
Unexplained increase in sedation requirement based on RASS or BIS (possible sign of labor) 
Obstetric issues such as vaginal bleeding or leakage of amniotic fluid 

‡ This list is not exhaustive but includes scenarios that may benefit from multidisciplinary management or could warrant increased fetal monitoring.  
§These targets are far from absolute and are designed as a starting point from which to individualize care. 
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Emphasize Critical PathwaysDelivery of COVID+ Pregnant Patient in Shapiro

Maternal Cardiac 
Arrest

Goal to Begin C-Section at 
4 Minutes of Resuscitation 

with Baby Out by 5 
Minutes

Delivery in Room without 
Anesthesia as Part of 

Resuscitation

Call “Code Blue OB”
Page 39265 COVID Airway 

Team

Emergent Fetal 
Indication

“STAT C-Section”

Goal to Begin C-Section 
within 30 Minutes of 

Decision for Fetal Benefit

Delivery in OR in L1 of 
Shapiro Building

Page 11382 “STAT C-
Section Shapiro OR”

x74101 – Notify 
Anesthesia Floor Leader
x71000 – Notify OR NIC

Elective or Urgent 
Maternal or Fetal 

Indication

Expectation to Start Case 
≥ 2 Hours after Decision to 

Deliver

Delivery in OR in L1 of 
Shapiro Building

Page 11382 CWN NIC
Page 11906 OB Anesthesia 
x71032 – Anesthesia Floor 

x71000 – Main OR NIC

Code Blue OB Team: OB Attending, OB Chief, L&D NIC, OB Anesthesia TL, NICU, Surgical Tech (STAT C-Section Only)

OB Attending On Call Pager 13212,  OB Senior Resident On Call Pager 32074, OB Anesthesia Team Leader Pager 11906

Indication

Location

Notification
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Ensure Contingency Plans are Accesible

OB SƵƌgeŽn͕ PƌimaƌǇ RN͕ 
and RC ΐ TƌanƐƉŽƌƚ Paƚienƚ 
ƚŽ Lϭ ǀia ShaƉiƌŽ EleǀaƚŽƌƐ 

ShaƉiƌŽ Uniƚ AƐƐiƐƚanƚ 
PageƐ OB NIC aƚ ϭϭϯϴϮ 
ǁiƚh STAT CS ShaƉiƌŽ 

SƵƌgical AƐƐiƐƚanƚΏ CallƐ 
ǆϳϭϬϯϮ fŽƌ Main OR 

AneƐƚheƐia FlŽŽƌ Leadeƌ 
and ǆϳϭϬϬϬ fŽƌ OR NIC

OB SƵƌgeŽn and 
DeƐignaƚed AƐƐiƐƚanƚΏ

ScƌƵb and Deliǀeƌ FeƚƵƐ

OB Team͕ LΘD NƵƌƐe͕ 
SƵƌgical Tech͕ NICU͕ нͬͲ OB 
AneƐƚheƐia FellŽǁ MŽǀe ƚŽ 

DeƐignaƚed OR 

Main OR Team PƌeƉaƌeƐ 
fŽƌ InƚƵbaƚiŽn in OR Ɖeƌ 

COVIDн PƌŽƚŽcŽl

OB SƵƌgeŽnΎ CallƐ STAT 
CeƐaƌean DeliǀeƌǇ͕ 

DeƐignaƚeƐ AƐƐiƐƚanƚΏ and 
OǀeƌƐeeƐ PƌŽceƐƐ

SƵƉƉŽƌƚƐ NeŽnaƚal 
DeliǀeƌǇ and SƵƌgeƌǇ

Main OR Team InƚƵbaƚeƐ 
and ManageƐ SƵƌgeƌǇ

ΎOB SƵƌgeŽn inclƵdeƐ OB Aƚƚending͕ MFM FellŽǁ͕ and SeniŽƌ Žƌ Chief ReƐidenƚ͘ 
Ώ OB AƐƐiƐƚanƚ DeƐignaƚed fƌŽm liƐƚ Žf ƐƵƌgeŽnƐ abŽǀe baƐed Žn aǀailable ƌeƐŽƵƌceƐ͘
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Develop A Multidisciplinary Care Plan 

 
 

Vaginal Delivery / Induction Planning Checklist for Critically-Ill Patients 
 
Last Updated:  ______________________    Date/Time for Next Update: __________________ 
 
Suggested Participants: OB Care Provider, OB Nursing, ICU Care Provider, ICU Nursing, OB 
Anesthesia, Neonatology 
 

Clinical Question Response 
Active Critical Care Issues  

 
Indication for Induction/Delivery  

 
Maternal Medical / Surgical History  

 
Candidate for Vaginal Delivery Yes No 
Last Ultrasound for Presentation Date: Findings: 
Last Vaginal Exam Date: Exam: 
Prior Vaginal Delivery Yes No 
Prior Cesarean Delivery Yes No 
Need for Neuraxial Analgesia Yes No 
Anticoagulation Plan   
Current IV Access  
Consented for Cesarean Yes No 
Consented for Hysterectomy Yes No 
Surrogate Decision Maker  
Fetal Issues 
Gestational Age  
Last Estimated Fetal Weight  
Last Betamethasone Administration  
Need for GBS Prophylaxis Yes No 
Need for Magnesium Infusion Yes No 
Labor Planning 
Need for Cervical Ripening Yes No 
Need for Oxyctocin Challenge Yes No 
Plan for Cervical Ripening Cook Balloon Misoprostol 
Plan for Oxytocin during Ripening Yes No 
Continuous Monitoring During Ripening Yes No 
Plan for Fetal Scalp Electrode Yes Routine Indications 
Plan for Intrauterine Pressure Catheter Yes Routine Indications 
Concerns about Early Amniotomy Yes No 
Modified Oxytocin Titration Yes No 

 
 

Delivery Planning 
Plan for Patient Positioning  
Plan for Forceps-Assisted Delivery Yes Routine Indications 
Risk for Shoulder Dystocia Yes No 
Plan to Delay Cord Clamping Yes No 
Plan to Collect Cord Blood Yes No 
Plan to Collect Cord Gases Yes No 
OB Attending for Delivery Name: Pager: 
OB Assistant for Delivery Name: Pager: 
Time to Call OB in House Beginning of Induction Active Labor 
Time to Call OB to ICU Active Labor (6 cm) Full Dilation 
Plan for Updating NICU Attending  
Hemorrhage Planning 
Most Recent CBC H/H: Platelets: 
Most Recent Coagulation Studies INR/PTT: Fibrinogen: 
Candidate for Methergine Yes No 
Candidate for Hemabate Yes No 
Candidate for Tranexamic Acid Yes No 
Need for Crossmatched Blood in ICU Yes No 
Candidate for Interventional Radiology Yes No 
OR for Hemorrhage Management OR1 (Hybrid with IR) OR 7/8 (Surgical) 
Additional Delivery Planning 
Additional Contingency Plans Yes No 
Additional Personnel Needed Yes No 
Outstanding Clinical Questions Yes No 
Time for Next Huddle Discussed Yes No 
Notes 
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Clinical Care and Clinical Operations
• Standardized processes but individualized care
– Protocols, tip sheets, and checklists minimize error
– Augment but not replace clinical care
– Promote platform for routine debriefs

• Integrate multidisciplinary perspective
– Leave space for providers to contribute
– Champion the process in addition to the outcome
– Ensure resources available to all and feedback is heard

• Combine clinical care and clinical operations
– Improves pathway for future patients
– Ensures some standard of care where none exist
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Gratitude and a Reminder

seaster@bwh.harvard.edu

Available soon at covidprotocols.org

Intensive Care Unit Skills and Services Labor and Delivery

Hemodynamic Monitoring Continuous Assessment Fetal Monitoring

Vasopressors Medication Titration Pitocin

Code Status Goals of Care Prenatal Diagnosis

Cardiopulmonary Arrest Crisis Management Obstetric Hemorrhage

End of Life Family-Centered Care Life’s Beginning

Complex and Urgent Decision Making Complex and Urgent
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