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INTRODUCTION

Severe maternal hypertension and complications from cardiovascular disease are the leading
causes of pregnancy-related death in Mississippi. Mississippi mothers are at increased risk of both
intrapartum complications from hypertension as well as short and long-term consequences of
preeclampsia, chronic hypertension, cardiomyopathy and heart disease. Several investigators have
demonstrated that maternal deaths from severe maternal hypertension are often associated with
modifiable provider and systems level factors including gaps in communication, delays in care and
ineffective treatment strategies. While many adverse events are neither predictable nor preventable,
the application of standardized, evidence-based and team-based care across the hospital setting can
effectively reduce maternal injury and death. Due to numerous factors, Mississippi has a
disproportionately high pregnancy-related mortality rate with 22.1 pregnancy- related deaths per
100,000 live births* compared to 18 for the United States as a whole?. Improving maternal outcomes in
Mississippi and the US will require focused, system-wide efforts that maximize the use of evidence-
based strategies.

Following the call of the National Partnership for Maternal Safety?, the Mississippi Perinatal Quality
Collaborative (MSPQC) aims to support the use of Patient Safety Bundles which address systematic,
optimal management of severe maternal hypertension, venous thromboembolism and obstetric
hemorrhage in every birthing facility in Mississippi. Patient Safety Bundles are small, straightforward
sets of evidence-based practices that, when performed collectively and reliably, have been proven to
improve patient outcomes.* The bundles are not prescriptive; each facility is encouraged to select the
tools that best suit its own needs and resources. MSPQC will be working with The Alliance for
Innovation in Maternal Healthcare (AIM) to implement the Hypertension & Heart Initiative throughout
Mississippi. AIM was formed to support statewide perinatal quality efforts to effectively implement
improvement strategies that can help reduce maternal morbidity and mortality.

The overall goals of the MSPQC Maternal Hypertension and Heart (H&H) Initiative are:

1. To reduce severe maternal morbidity and mortality related to severe maternal
hypertension and cardiovascular disease among women who give birth in Mississippi.

2. To guide and support obstetric care providers and birthing facilities in Mississippi in
implementing evidence-based, collaborative, patient-centered practices to prevent and
manage severe maternal hypertension and cardiac complications in pregnancy.

3. To improve postpartum evaluation, follow-up and treatment of postpartum women
with and at risk for hypertension and cardiovascular disease.

Participation with the MSPQC H&H Initiative is voluntary. Participating hospitals will receive expert
guidance, tools and resources all free of charge through a grant from AIM and the CDC with MSPQC.

Participating hospitals will be asked to:
- Establish a team to lead the hypertension and heart bundle implementation.
Engage in regular monthly calls for education, feedback and collaboration.
Actively work to implement the hypertension and heart bundle during the project period.
Submit process and structure measures to the AIM data portal on a monthly basis.
Attend in-person, regional and annual meetings and Learning Sessions
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HOW TO USE THIS TOOLKIT

This toolkit is organized according to the 4-Ris of the AIM Severe Maternal Hypertension Safety Bundle:

Readiness, Recognition & Prevention, Response and Reporting/Systems Learning. There are additional
resources for cardiovascular disease outside of the AIM Bundle. The MSPQC Hypertension and Heart
Advisory Team has selected key resources from existing toolkits that may be adopted and adapted by
each facility. This is not an exhaustive compilation of tools; it does, however, provide the core
components needed for a facility to successfully implement the hypertension bundle and meet the goals
of the MSPQC H&H Initiative. We fully encourage providers and hospitals to review and utilize the
resources from the following organizations in addition to the MSPQC, as they each offer valuable tools
and guidance for addressing maternal hypertension and cardiovascular conditions.

Key references for this toolkit include:

AIM: https://safehealthcareforeverywoman.org/aim-program/

California Maternal Quality Care Collaborative-

T Preeclampsia Toolkit: https://www.cmgcc.org/gi-initiatives/preeclampsia

T Cardiovascular Disease Toolkit: https://www.cmgcc.org/resources-
toolkits/toolkits/improving-health-care-response-cardiovascular-disease-
pregnancy-and

American Congress of Obstetricians and Gynecologists, District Il, Safe Motherhood
Initiative Hypertension Toolkit. https://www.acog.org/About-ACOG/ACOG-Districts/District-
[I/SMI-Severe-Hypertension?IsMobileSet=false

Illinois Perinatal Quality Collaborative Maternal Hypertension Toolkit:
http://ilpgc.org/?g=Hypertension

* PowerPoint slide decks with specific implementation guidance
e Visual aids for the obstetric unit

e Risk assessment guidelines

e Management algorithms & checklists

e Medication guidelines

e Debriefing forms

« Sample hospital policies and protocols

e Sample simulation scenarios

e Support tools for patients, families and staff



https://safehealthcareforeverywoman.org/aim-program/
https://www.cmqcc.org/qi-initiatives/preeclampsia
https://www.cmqcc.org/resources-toolkits/toolkits/improving-health-care-response-cardiovascular-disease-pregnancy-and
https://www.cmqcc.org/resources-toolkits/toolkits/improving-health-care-response-cardiovascular-disease-pregnancy-and
https://www.cmqcc.org/resources-toolkits/toolkits/improving-health-care-response-cardiovascular-disease-pregnancy-and
https://www.acog.org/About-ACOG/ACOG-Districts/District-II/SMI-Severe-Hypertension?IsMobileSet=false
https://www.acog.org/About-ACOG/ACOG-Districts/District-II/SMI-Severe-Hypertension?IsMobileSet=false
http://ilpqc.org/?q=Hypertension
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a PATIENT

WCW NCIL ON PATIENT SAFETY SAFETY
IN WOMEN'S HEALTH CARE BUNDLE

. safe heaith care for evary woman ..

.

Every Unit
m Standards for early warning signs, diagnostic criteria, monitoring and treatment
of severe preeclampsia/eclampsia (indude order sets and algorithms)
m Unit education on protocols, unit-based drills (with post-drill debriefs)
m Process for timely triage and evaluation of pregnant and postpartum women
with hypertension including ED and outpatient areas

m Rapid access to medications used for severe hypertension/eclampsia:
Medications should be stocked and immediztely available on L&D and in other
areas whera patients may be treated. Include brief guide for administration and
dosage.

m Systemn plan for escalation, obtaining appropriate consultation, and maternal
transport, as needed

] coanmon s mevenmon

Evary Patient

m Standard protocol for measurement and assessment of BP and urine protein for
all pregnant and postpartum women

m Standard response to maternal early warning signs including listening to and
investigating patient symptoms and assessment of labs (e.g. CBC with platelets,
AST and ALT)

n Facility-wide standards for educating prenatal and postpartum women on signs
and symptoms of hypertension and preeclampsia

& 2015 Americn Collega of Obstetidans and Gynecologists My 2015
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] PATIENT
COUNCIL ON PATIENT SAFETY SAF ETY
BUNDLE

.IN WOMEN'S HEALTH CARE

. safe health care for every woman . .

Every case of severe hypertension/preeclampsia

m Facility-wide standard protocols with checklists and escalation policies for
management and treatment of:

e Severe hypertension

e Eclampsia, seizure prophylaxis, and magnesium over-dosage

e Postpartum presentation of severe hypertension/preeclampsia
= Minimum requirements for protocol:

e Notification of physician or primary care provider if systolic BP =/> 160 or
diastolic BP =/> 110 for two measurements within 15 minutes

e After the second elevated reading, treatment should be initiated ASAP
(preferably within 60 minutes of verification)

e Includes onset and duration of magnesium sulfate therapy
e Includes escalation measures for those unresponsive to standard treatment

e Describes manner and verification of follow-up within 7 to 14 days
postpartum

e Describe postpartum patient education for women with preeclampsia

m Support plan for patients, families, and staff for ICU admissions and serious
complications of severe hypertension

Every unit

m Establish a culture of huddles for high risk patients and post-event debriefs to
identify successes and opportunities

m Multidisciplinary review of all severe hypertension/eclampsia cases admitted to
ICU for systems issues

m Monitor outcomes and process metrics

Note: “Facility-wide” indicates all areas where pregnant or postpartum women
receive care. (E.g. L&D, postpartum critical care, emergency department, and
others depending on the facility).

© 2015 American College of Obstetricians and Gynecologists. Permission is hereby granted for duplication and distribution of this document, in its entirety and
without modification, for solely non-commercial activities that are for educational, quality improvement, and patient safety purposes. All other uses require written
permission from ACOG.
Standardization of health care processes and reduced variation has been shown to improve outcomes and quality of care. The Council on Patient Safety in Women’s
Health Care disseminates patient safety bundles to help facilitate the standardization process. This bundle reflects emerging clinical, scientific, and patient safety
advances as of the date issued and is subject to change. The information should not be construed as dictating an exclusive course of treatment or procedure to be
followed. Although the components of a particular bundle may be adapted to local resources, standardization within an institution is strongly encouraged.
The Council on Patient Safety in Women's Health Care is a broad consortium of organizations across the spectrum of women’s health for the promotion of safe health
care for every woman.

May 2015

For more information visit the Council’s website at www.safehealthcareforeverywoman.org
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WHAT IS AIM?

ALLIANCE FOR INNOVATION
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The Alliance for Innovation on Maternal Health (AIM) is a national partnership of organizations
poised to reduce severe maternal morbidity by 100,000 events and maternal mortality by 1,000 deaths
by 2018. The AIM program is funded through a cooperative agreement with the Maternal and Child
Health Bureau/Health Resource Services Administration.

- AIM aligns national, state, and hospital level efforts to improve maternal health and safety

- AIM develops maternal safety bundles and promotes their implementation in all birth facilities

to ensure consistent maternity care

«  Obstetric Hemorrhage
- Severe Hypertension/Preeclampsia
Maternal - Maternal Prevention of Venous Thromboembolism

Safety - Safe Reduction of Primary C/S | Support for Intended Vaginal Birth
« Reduction of Peripartum Racial Disparities
« Postpartum Care Basics for Maternal Safety
- Patient, Family, and Staff Support after a Severe Maternal Event
- AIM facilitates multidisciplinary and interagency collaboration between states and hospitals
- AIM supports harmonized data-driven continuous quality improvement processes
- AIM provides evidence-based implementation resources to streamline bundle implementation

Bundles

Core AIM Partners Include:

P ity
i % The American College of
HES . Obstetricians and Gynecologists
1 £ wosmres s eanmevcure.
/ KH1OCIATION OF KATERXAL & €410 HEALTH PROGHANE

American College of Nurse The American College of Association of Maternal & Child
Midwives Obstetricians and Gynecologists Health Programs

AMERICAN
SOCIETY FOR

u
AR | | A AWHONN
).ull: nn:ruslud htu;Fh(nTc asthol ‘) wou

fcan Hoapital Associstion

American Society for Healthcare Association of State and Association of Womenis Health
Risk Management Territorial Health Officials Obstetric and Neonatal Nurses
CMQCC The Health Resources —\ Society for

and Services Administration ) Maternal-Feial
CALIFORNIA MATERNAL Maternal and Child . Medicine
QUALITY CARE COLLABORATIVE Health Bureau

California Maternal Quality Care  HRSA Maternal and Child Health  Society for Maternal Fetal
Collaborative Bureau Medicine
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Joint Commission Standards for Maternal Safety

1Effective July 1, 2020, 13 new elements of performance (EPs) will be applicable to Joint
Commission-accredited hospitals. These new requirements are within the Provision of Care,
Treatment, and Services (PC) chapter at PC.06.01.01 and PC.06.01.03 and are designed to
improve the quality and safety of care provided to women during all stages of pregnancy and
postpartum. The United States ranks 65th among industrialized nations in terms of maternal
death. Because of worsening maternal morbidity and mortality, The Joint Commission evaluated
expert literature to determine what areas held the most potential impact. The literature review
revealed that prevention, early recognition, and timely treatment for maternal hemorrhage and
severe hypertension/preeclampsia had the highest impact in states working on decreasing
maternal complications. This approach was supported by a technical advisory panel assembled by
The Joint Commission, resulting in the development of EPs that focus on these complications.T

MSPQC will work to support hospitals in meeting the requirements of the Joint Commission maternal
safety standards. The protocols and procedures referenced within this toolkit can serve as guides for

hospital development of acceptable protocols and procedures.

e Link to Joint Commission Standards:
Joint Commission Provision of Care, Treatment and Service Standards for Maternal Safety

The standards are available in the Appendix

1 Mississippi Maternal Mortality Review Committee Report, 2013-2016, www.msdh.gov; April, 2019

2Division of Reproductive Health, National Center for Chronic Disease Prevention and Health Promotion, Trends
in Pregnancy- Related Mortality in the United States 1987-2012.
www.cdc.gov/reproductivehealth/maternalinfanthealth/; accessed 10/18/2016 3DiAlton, Mary, Main, E.,
Menard, K., Levy, B. The National Partnership of Maternal Safety. Obstetrics & Gynecology, Vol. 123, No. 5, May
2014

4Institute for Healthcare Improvement.


https://www.jointcommission.org/r3_report_24_pc_standards_for_maternal_safety/
http://www.msdh.gov/
http://www.cdc.gov/reproductivehealth/maternalinfanthealth/%3B

Checklist for OB Teams to Complete MSPQC
Maternal Hypertension Initiative

Create a leadership team to facilitate implementation of Quality
changes including: OB Physician, Labor and Delivery Nurse,
Postpartum Nurse, Emergency Medicine Physician/Nurse,
Anesthesiologist

Facilitate completion of education with all providers and nurses
(options include: AIM e-modules, MSPQC webinar, Grand Rounds)

Submit data each month from January 2020 through December
2020 on the 1st of each month in AIM Database, including:

AIM Structure Measures

AIM Process Measures

Monthly chart audit of time to treatment
Review time to treatment data with your team

Goal: 80% time to treatment

Establish a maternal hypertension evaluation, treatment and
follow up protocol to meet guidelines established by The Joint
Commission by July of 2020.

Secure and distribute patient education and support resources.
Plan and hold at least one obstetric drill relating to severe

hypertension by July of 2020

All teams that (1) submit all data through September 2020 by October
15, 2020, and (2) meet or exceed the 80% time to treatment goal by
October 2020 will receive a certificate of Ql Achievement for the
MSPQC Maternal Hypertension Initiative, a press release
acknowledging the achievement and a letter sent to their hospital
leadership acknowledging their achievement.
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ALLIANCE FOR INNOVATION
MSPQC ON MATERNAL HEALTH (3@

Key Quality Improvement Concepts & Resources

CMQCC AIM HTN Bundle 101: Key Steps for Implementation - Nancy Peterson
http://bit.ly/1XMQazE

30-60-90 Day Plans: ( Form in Appendix)

30/60/90-day cycles

Adapted from Resource Written by the ACT Academy for their Quality, Service Improvement and
Redesign suite of programmes.
https://improvement.nhs.uk/documents/2083/30-60-90-day-cycles.pdf

What is it?
The 30/60/90-day cycle tool is a way of helping you to identify, prioritize and implement actions to
take your improvement program forward.

When to use it

Using 30/60/90-day cycles of change will enable you to break actions down into
manageable chunks. It will allow you to maintain flexibility, work on key themes and
multiple processes in parallel and help to maintain project momentum and the energy of
those involved.

Figura 1: 30/60/90-day cydeas

How to use it

Instead of working on linear Establishing pace: 30/60/90 day cycles of change

project plans, the main unit of i

your planning horizon becomes I

the next 30 (or 60 or 90) days L e Wiork on the basis of
L 30, 60 or 90 days cydes

and you focus your . - * hihance

- . 5 2 O August
decision-making around these. A, 2 July
Each cycle you define should -

include a clear and specific
objective and a clear timescale

Example: over the next 30 days we will.. engage three thought
(ChOOSG between 30/60/90 leading directors In creating the business case for change..
days). If we are successful we will...

You should also think ahead on If we are not successful we will...
decisions about what will
happen next... so if you are
successful you will do X and if
you are not successful you will
do Y. Itis important to spend time purposefully thinking about and anticipating what you will
do next so that you donit lose any of the momentum you have created by adopting a
30/60/90-day cycle approach.
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Plan Do Study Act Cycles
Institute for Health Care Improvement

http://www.ihi.org/resources/Pages/Howtolmprove/ScienceoflmprovementTestingChanges.aspx

Steps in the PDSA Cycle:

Step 1: Plan

Plan the test or observation, including a plan for collecting data.
» State the objective of the test.
* Make predictions about what will happen and why.

* Develop a plan to test the change. (Who? What? When? Where?
What data need to be collected?)

Step 2: Do

Try out the test on a small scale. (One patient, One Doctor, One Nurse)
e Carry out the test.
* Document problems and unexpected observations.
e Begin analysis of the data.

Step 3: Study

Set aside time to analyze the data and study the results.
e Complete the analysis of the data.
e Compare the data to your predictions.
e Summarize and reflect on what was learned.

Step 4: Act
Refine the change, based on what was learned from the test.

 Determine what modifications should be made.
e Prepare a plan for the next test.

Blank PDSA Worksheet in Appenix

Example of a Test of Change (Plan-Do-Study-Act Cycle)

Depending on their aim, teams choose promising changes and use Plan-Do-
Study-Act (PDSA) cycles to test a change quickly on a small scale, see how it
works, and refine the change as necessary before implementing it on a broader
scale. The following example shows how a team started with a small-scale test.

Patient Education: Provide Preeclampsia handout at discharge

* Plan: Provide Preeclampsia brochure to patients being discharged
today

e Do: Brochures are placed on unit and nurses include in discharge
packets

The Model for Improvement

AlM
What are we trying to
accomplish?

MEASURES
How will we know that
a change is an
improvement?

CHANGES
What changes can we make
that will result in
improvement?

vt

Act | Plan

Study| Do

S

£ 2012 Associates in Process Improvement

* Study: Verbal feedback of nurses to charge nurse: Some nurses forgot to add brochure to discharge packet. Some

confusion if need to discuss or just hand out.

e Act: Unit Secretary will add brochures to all packets. Nurses will discuss key concepts with each patient.
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There are 3 key elements of the Hypertension and Heart Maternal Safety Bundle Readiness domain. Education
should include unit protocols and drills for recognizing, responding to, and treating hypertensive and cardiac
crises. Every unit should have approved medications for the treatment of severe hypertension readily available
and an established algorithm to guide dose escalation and monitoring. Simulation training is a critical
component of team readiness. Simulations should be performed both as part of team education and as in-situ
drills to test both knowledge and system level factors.

Implementation Focus Areas:

1. Education
All staff receive education on severe maternal hypertension and the hypertension protocol at least every
2 years.
All staff receive education on maternal heart failure and cardiac arrest.
Education should include both Obstetric, Anesthesiology and Emergency Medicine Teams at a
minimum. Collaboration with Cardiology is strongly advised.

2. Medication Access
Rapid access to medications used for severe hypertension/eclampsia:
Medications should be stocked and immediately available on L&D and in other
areas where patients may be treated including emergency departments. Include brief guide for
administration and dosage.

3. Drills/Simulation
Perform simulation and drills related to severe hypertension, eclampsia and/or maternal cardiac arrest at
least twice annually.
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Links and Examples of Readiness Resources:
Education

AIM eModule | Severe Hypertension: Readiness
https://safehealthcareforeverywoman.org/eModules/eModule-3-Readiness/presentation_html5.html

AIM eModule | Maternal Early Warning Signs:
https://safehealthcareforeverywoman.org/eModules/eModule-MEWS-
1/presentation_html5.html

MSPQC Severe Maternal Hypertension Webinar Series
https://mspqc.org/project/obstetrics-severe-maternal-hypertension/

ACOG District Il Safe Motherhood Initiative Slide Deck:
https://www.acog.org/About-ACOG/ACOG-Districts/District-1l/SMI-Severe-
Hypertension?IsMobileSet=false

Example Checklists
- Hypertensive Disorders During Pregnancy Checklist: Hypertensive Emergency (ACOG District I1)
- Hypertensive Disorders During Pregnancy Checklist: Eclampsia (ACOG District I1)
- Hypertensive Disorders During Pregnancy Checklist: ED Postpartum Preeclampsia

Medication Access

CMQCC: Antihypertensive Agents in Preeclampsia
https://www.cmgcc.org/resource/antihypertensive-agents-preeclampsia-toolkit-pdf

ILPQC ACOG Sample Order Set Pocket Guide:
http://ilpgc.org/docs/htn/ACOGsamplesets.pdf

Simulation/Drills

CMOQCC Simulation Resources from Preeclampsia Toolkit
Severe Preeclampsia/Eclampsia in LDR v2.0 SimMan 3G: General Information
Severe Preeclampsia/Eclampsia in LDR v2.0 SimMan 3G: Learning Objectives
Severe Preeclampsia/Eclampsia in LDR v2.0 SimMan 3G: Patient Background Information
Severe Preeclampsia/Eclampsia in LDR v2.0 SimMan 3G: Equipment/Materials List
Severe Preeclampsia/Eclampsia in LDR v2.0 SimMan 3G: Program Algorithm & GUI Notes
Severe Preeclampsia/Eclampsia in LDR v2.0 SimMan 3G: Debriefing Objectives
Severe Preeclampsia/Eclampsia in LDR v2.0 SimMan 3G: Debriefing Guide/Evaluation
Simulation Scenario: Hypertension in Pregnancy, HELLP with Seizure
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http://www.safehealthcareforeverywoman.org/eModules/eModule-3-Readiness/presentation_html5.html
https://safehealthcareforeverywoman.org/eModules/eModule-3-Readiness/presentation_html5.html
https://safehealthcareforeverywoman.org/eModules/eModule-MEWS-1/presentation_html5.html
https://safehealthcareforeverywoman.org/eModules/eModule-MEWS-1/presentation_html5.html
https://mspqc.org/project/obstetrics-severe-maternal-hypertension/
https://mspqc.org/project/obstetrics-severe-maternal-hypertension/
https://www.acog.org/About-ACOG/ACOG-Districts/District-II/SMI-Severe-Hypertension?IsMobileSet=false
https://www.acog.org/About-ACOG/ACOG-Districts/District-II/SMI-Severe-Hypertension?IsMobileSet=false
https://www.acog.org/-/media/Districts/District-II/Public/SMI/v2/19sm01a170703HTEmrgncyCheck1.pdf?dmc=1&ts=20190812T2142341054
https://www.acog.org/About-ACOG/ACOG-Districts/District-II/SMI-Severe-Hypertension?IsMobileSet=false
https://www.acog.org/About-ACOG/ACOG-Districts/District-II/SMI-Severe-Hypertension?IsMobileSet=false
https://www.cmqcc.org/resource/antihypertensive-agents-preeclampsia-toolkit-pdf
http://ilpqc.org/docs/htn/ACOGsamplesets.pdf
https://www.cmqcc.org/resource/preeclampsia-toolkit-appendix-g-severe-preeclampsiaeclampsia-ldr-v20-simman-3g-general
https://www.cmqcc.org/resource/preeclampsia-toolkit-appendix-h-severe-preeclampsiaeclampsia-ldrv20-simman-3g-learning
https://www.cmqcc.org/resource/preeclampsia-toolkit-appendix-i-severe-preeclampsiaeclampsia-ldr-v20-simman-3g-patient
https://www.cmqcc.org/resource/preeclampsia-toolkit-appendix-j-severe-preeclampsiaeclampsia-ldr-v20-simman-3g
https://www.cmqcc.org/resource/preeclampsia-toolkit-appendix-k-severe-preeclampsiaeclampsia-ldr-v20-simman-3g-program
https://www.cmqcc.org/resource/preeclampsia-toolkit-appendix-l-severe-preeclampsiaeclampsia-ldr-v20-simman-3g-debriefing
https://www.cmqcc.org/resource/preeclampsia-toolkit-appendix-m-severe-preeclampsiaeclampsia-ldr-v20-simman-3g-debriefing
https://www.cmqcc.org/resource/preeclampsia-toolkit-appendix-n-simulation-scenario-hypertension-pregnancy-hellp-seizure
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EXAMPLE

Hypertensive Emergency Checklist

HYPERTENSIVE EMERGENCY:

* Two severe BP values (=160/110) taken 15-60 minutes MagneS|um Sulfate

apart. Values do not need to be consecutive. Contraindications: Myasthenia gravis; avoid with
= May treat within 15 minutes if clnically indicated pulmonary edema, use caution with renal failure
IV access:
L] Call for Assistance [] Load 4-6 grams 10% magnesium sulfate in 100 mL

solution over 20 min
[] Label magnesium sulfate; Connect to labeled
infusion pump

[] Designate:
O Team leader

O Checklist reader/recorder [] Magnesium sulfate maintenance 1-2 grams/hour
O Primary RN
No IV access:
L1 Ensure side rails up [] 10 grams of 50% solution IM (5 g in each buttock)

[] Ensure medications appropriate given . ; S—
patient history Antihypertensive Medications

For SBP = 160 or DBP > 110
(See SMI algorithms for complete management when
necessary to move to another agent after 2 doses.)

[C] Administer seizure prophylaxis (magnesium
sulfate first line agent, unless contraindi-

cated) [] Labetalol (initial dose: 20mg); Avoid parenteral
| Antihypertensive therapy within 1 hour labetalol with active asthma, heart disease, or
for persistent severe range BP congestive heart failure; use with caution with
history of asthma
[] Place 1V; Draw preeclampsia labs [C] Hydralazine (5-10 mg IV* over 2 min); May increase
[l Antenatal corticosteroids S EC DAY e L
(if <34 weeks of gestation) ] oral Nifedipine (10 mg capsules); Capsules should
be administered orally, not punctured or otherwise
[] Re-address VTE prophylaxis requirement administered sublingually
[] Place indwelling urinary catheter * Maximum cumulative IV-administered doses should
not exceed 220 mg labetalol or 25 mg hydralazine in
[[] Brain imaging if unremitting headache or 24 hours

neurological symptoms Note: If first line agents unsuccessful, emergency

] Debrief patient, family, and obstetric team consult with specialist (MFM, internal medicine, OB
anesthesiology, critical care) is recommended

' ”Active asthma” is defined as:

® symptoms at least once a week, or Anticonvulsant Medications

use of an inhaler, corticosteroids for asthma _ _
during the pregnancy, or For recurrent seizures or when magnesium sulfate

© any history of intubation or hospitalization contraindicated

for asthma. [] Lorazepam (Ativan): 2-4 mg IV x 1, may repeat once
after 10-15 min

[l Diazepam (Valium): 5-10 mg IV q 5-10 min to
maximum dose 30 mg

Safe Motherhood Initiative ﬁéﬁ%
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EXAMPLE

Eclampsia Checklist

[[] call for Assistance
Magnesium Sulfate

[] Designate

O Team leader Contraindications: Myasthenia gravis; avoid with pulmonary

O Checklist reader/recorder edema, use caution with renal failure

_ _ [] Load 4-6 grams 10% magnesium sulfate in 100 mL
[C] Ensure side rails up solution over 20 min

[] Label magnesium sulfate; Connect to labeled infusion pump

[] Protect airway and improve oxygenation:
y P yo [] Magnesium sulfate maintenance 1-2 grams/hour

O Maternal pulse oximetry
O Supplemental oxygen (100% non-rebreather)
[[] Lateral decubitis position

Bag-mask ventilation available . . . .
- o . Antihypertensive Medications
[[] Suction available

. o For SBP = 160 or DBP = 110
[ Continuous fetal monitoring (See SMI algorithms for complete management when neces-
sary to move to another agent after 2 doses.)
[[] Labetalol (initial dose: 20mg); Avoid parenteral labetalol

] Ensure medications appropriate given with active asthma, heart disease, or congestive heart
. . failure; use with caution with history of asthma
patient history

[] Hydralazine (5-10 mg IV* over 2 min); May increase risk

No IV access:
[] 10 grams of 50% solution IM (5 g in each buttock)

[] Place 1V; Draw preeclampsia labs

[] Administer magnesium sulfate of maternal hypotension
[] oOral Nifedipine (10 mg capsules); Capsules should
[] Administer antihypertensive therapy if be administered orally, not punctured or otherwise
appropriate administered sublingually

* Maximum cumulative IV-administered doses should not

[] Develop delivery plan, if appropriate exceed 220 mg labetalol or 25 mg hydralazine in 24 hours

[] Debrief patient, family, and obstetric team Note: If persistent seizures, consider anticonvulsant medica-
tions and additional workup

Anticonvulsant Medications

For recurrent seizures or when magnesium sulfate contraindicated

t »Active asthma” is defined as: [] Lorazepam (Ativan): 2-4 mg IV x 1, may repeat once after

® symptoms at least once a week, or 19'15 min _ ) )
use of an inhaler, corticosteroids for asthma O glazeggm (Valium): 5-10 mg IV q 5-10 min to maximum
ose 30 mg

during the pregnancy, or

@ any history of intubation or hospitalization . .
for asthma. For Persistent Seizures

[] Neuromuscular block and intubate
[] Obtain radiographic imaging

[] ICU admission

[] Consider anticonvulsant medications

Safe Motherhood Initiative ﬁg@ﬁ
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EXAMPLE
EMERGENCY DEPARTMENT

Postpartum Preeclampsia Checklist

IF PATIENT < 6 WEEKS POSTPARTUM WITH:

« BP > 160/110 or Magnesium Sulfate

- BP > 140/90 with unremitting headache, Contraindications: Myasthenia gravis; avoid with
visual disturbances, epigastric pain pulmonary edema, use caution with renal failure

IV access:

[ Call for Assistance [] Load 4-6 grams 10% magnesium sulfate in 100 mL

[] Designate: solution over 20 min
O Team leader [] Label magnesium sulfate; Connect to labeled infusion
O Checklist reader/recorder pump
O Primary RN ] Magnesium sulfate maintenance 1-2 grams/hour
[[] Ensure side rails up No IV access:

] call obstetric consult: Document call [] 10 grams of 50% solution IM (5 g in each buttock)

Place IV; Draw preeclampsia labs - - e g
0 O CBC po Chenﬁistry Panel Antihypertensive Medications

OPT O Uric Acid For SBP > 160 or DBP > 110
O PTT O Hepatic Function (See SMI algorithms for complete management when
necessary to move to another agent after 2 doses.)

[] Labetalol (initial dose: 20mg); Avoid parenteral
) ) labetalol with active asthma, heart disease, or
patient history congestive heart failure; use with caution with

[] Administer seizure prophylaxis history of asthma
[] Hydralazine (5-10 mg IV* over 2 min); May increase
risk of maternal hypotension

O Fibrinogen O Type and Screen

[] Ensure medications appropriate given

[[] Administer antihypertensive therapy
O Contact MFM or Critical Care for refractory

blood pressure [] Oral Nifedipine (10 mg capsules); Capsules should

be administered orally, not punctured or otherwise

[] Consider indwelling urinary catheter administered sublingually
O Maintain strict 1&0 — * Maximum cumulative IV-administered doses should
patient at risk for pulmonary edema not exceed 220 mg labetalol or 25 mg hydralazine in
[] Brain imaging if unremitting headache or 24 hours
neurological symptoms Note: If first line agents unsuccessful, emergency
consult with specialist (MFM, internal medicine,
T ”Active asthma” is defined as: OB anesthesiology, critical care) is recommended

@ symptoms at least once a week, or

use of an inhaler, corticosteroids for asthma Anticonvulsant Medications
during the pregnancy, or

© any history of intubation or hospitalization For recurrent seizures or when magnesium sulfate
for asthma. contraindicated

[] Lorazepam (Ativan): 2-4 mg IV x 1, may repeat once
after 10-15 min

[ Diazepam (Valium): 5-10 mg IV g 5-10 min

Safe Motherhood Initiative ﬁﬁ%ﬁﬁ
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CMOCC J CMQCC PREECLAMPSIA TOOLKIT
SUALITY CARE COLLABORATIVE

California Departr

.) PublicHe;i‘ﬁ[l PREECLAMPSIA CARE GUIDELINES
CDPH-MCAH Approved: 12/20/13

ANTIHYPERTENSIVE AGENTS IN PREECLAMPSIA

Tom Archer, MD, MBA, University of California San Diego

Maurice Druzin, MD, Stanford University School of Medicine

Laurence E. Shields MD, Marian Regional Medical Center/Dignity Health

Nancy Peterson, RNC, MSN, PNNP, California Maternal Quality Care Collaborative

BACKGROUND

Early treatment of hypertension has consistently been found to reduce the incidence of
hypertensive crisis, and data from multiple case studies revealed increased rates of heart
failure, pulmonary edema, stroke and death when antihypertensive medications were not
used in women with severe gestational hypertension or severe preeclampsia.* According
to ACOG, a hypertensive emergency is an acute-onset, severe hypertension that is
persistent for 15 minutes or more.?

Treatment should be initiated for blood pressures that are ""160 mm Hg systolic or 105-
110 mm Hg diastolic.? It should be noted that others have suggested that treatment
should be initiated at a lower threshold of 155/105 if the primary goal is to reduce
maternal intracranial hemorrhage, which remains the leading cause of death from
preeclampsia.*

The goal of blood pressure control is not to return it to Onormal( but rather to lower it to a
range of 140-160/90-100 mm Hg, a level at which the risk of intracranial hemorrhage is
reduced. Lowering the blood pressure below this range may reduce placental perfusion
and harm the fetus.*®

NOTE: Treatment of hypertension in the patient with chronic cocaine/amphetamine abuse
may cause an exaggerated decrease in blood pressure. Hypotension may be difficult to
treat due to altered vasopressor response and depleted endogenous catecholamine
stores. Unexpected, severe hypotension may also occur after regional anesthesia or
general anesthesia. (See Appendix T, pg.127.)

|

KEY LEARNING POINTS!

1. Antihypertensive therapy is reserved for women with systolic blood pressure greater
than 160 mm Hg or diastolic blood pressure greater than 105-110 mm Hg. Increasingly,
risk of stroke is felt to be correlated with maximum systolic blood pressure.®®’I

2. Hydralazine and labetalol are the two (first lined agents used for hypertension in
preeclampsia. Hydralazine is an arteriolar dilator that reduces blood pressure but may
cause tachycardia. Possible side effects are headache, risk of delayed maternal
hypotension, which can be associated with fetal bradycardia, and rarely, upper
abdominal (e.g., 0epigastricl) pain, which may be confused with worsening
preeclampsia. Labetalol is a combined alpha and beta-blocking agent, which reduces
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blood pressure by dilating arterioles and decreasing heart rate. Labetalol should be
administered intravenously for acute hypertensive emergencies.? Asthma, cocaine and
amphetamine use (including methamphetamine) is a contra-indication for labetalol use.
(See Appendix T, pg. 127.)!

. Oral nifedipine (calcium channel blocker), IV esmolol (beta blocker) and IV nicardipine

(calcium channel blocker) are second line drugs. Esmolol, is a very short-acting agent,
and can cause the baseline fetal heart rate to decrease, but often resolves rapidly
when esmolol is stopped.

. First line therapy recommendations for acute treatment of critically elevated BP in

pregnant women (160/105-110 mm Hg) are either with 1V labetalol or hydralazine (see
algorithms in Medication section, pg. 50)>* In the event that acute treatment is needed
in a patient without IV access oral nifedipine may be used (10 mg) and may be
repeated in 30 minutes.® PO nifedipine appears equally as efficacious as IV labetalol in
correcting severe BP elevations.® Oral labetalol would be expected to be less effective
in acutely lowering the BP due to the slower onset to peak and thus should be used
only if nifedipine is not available in a patient without IV access.’

Hypertensive Medication Administration Oral versus IV
IV Labetalol IV Hydralazine
¥ Onset: 2-5 min ¥ Onset: 5-20 min
¥ Peak: 5 min ¥ Peak: 15-30 min
PO Labetalol: PO Nifedipine
¥ Onset: 20 min-2 hrs ¥ Onset: 5-20 min*
¥ Peak: 1-4 hrs ¥ Peak: 30-60 min

8,10,11

Sodium nitroprusside is a very potent vasodilator that acts immediately and is rarely
used. It must be used by experienced providers accompanied by invasive (e.g., an
arterial line) blood pressure monitoring. !

. Consideration for consultation with anesthesiologists who are accustomed to the

titration of vasoactive medications should be considered early for patients with
uncontrolled blood pressure.!

. Placement of an arterial line may be helpful in women whose blood pressure is

particularly difficult to control. There may also be cases where repeated blood studies
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will be necessary, e.g., magnesium levels, platelet counts, etc., and where repeated
venipunctures may be difficult.!

. Women with severe hypertension requiring antihypertensive medications need to be

observed carefully for signs of pulmonary congestion such as agitation, low oxygen
saturation, cough, or rales on lung exam suggesting pulmonary edema or heart failure.
Careful monitoring should be implemented. !

. Proper lateral positioning should be employed for these patients, since aortocaval

compression can exacerbate uteroplacental insufficiency due to preeclampsia itself.

10. One of the most common and severe complications is hypertensive encephalopathy

or Posterior Reversible Encephalopathy Syndrome (PRES).!

RECOMMENDATIONS FOR QUALITY IMPROVEMENT:!

1.

Timely initiation of medication for treating elevated blood pressure is critical. Initiation
of therapy within 60 minutes is recommended. However, every attempt should be
made to initiate therapy within 30 minutes after confirmation of severe range blood
pressures if possible. Initial therapy should consist of labetalol 20 mg or hydralazine 5-
10 mg IV over 2 minutes. Hydralazine begins to have an effect within 5-20 minutes
with its maximum effect occurring at 15-30 minutes. Labetalol onset is within 2-5
minutes and has its maximum effect after 5 minutes. (See Appendix X, pg. 137).

Implementation of a 0Preeclampsia Box0 (see Appendix S, pg. 126) will assist in the
initiation of rapid delivery of medication.

Maximum cumulative 1V administered doses should not exceed the following:
hydralazine 25 mg; labetalol 220 mg in 24 hours.?

The goal for blood pressure control is 140-160/90-100. Do not try to lower the blood
pressure to 0normal.0

The anesthesiologist should be seen as a resource for invasive blood pressure
monitoring (if required) and medication titration.

An arterial line can be useful for acquiring multiple blood samples as well as for
arterial pressure measurement.
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SAMPLE PREECLAMPSIA/ECLAMPSIA MEDICATION BOX
Each institution should prepare its own medication box specific to its protocols.
L&D Severe Preeclampsia & Eclampsia Box b Content and Dose Guideline

Magnesium 20 grams/500 ml IV (Use Magnesium Sulfate Continuous Infusion under
bag L&D protocol in Alaris Pump Library):
Initial (Loading Dose): 4-6 g (100 ml 150 ml) over 20
minutes

Maintenance Dose: 1-2 g/hour (25 ml/hr B 50 ml/hr)
continuous infusion

Labetalol 100 mg/20 ml vial Initial: Draw 4 ml from the vial.

20 mg (4 ml) IV bolus followed by 40 mg (8 ml) if not
effective within 10 minutes; then 80 mg (16 ml) every 10
minutes (maximum total dose of 300 mg/60 ml)
Hydralazine 20 mg/ml vial Initial: Draw 0.25 ml from the vial.

5-10 mg (0.25-0.5 ml) doses IV every 15-20 minutes

Esmolol 100 mg/10 ml vial 1-2 mg/kg (0.1-0.2 ml/kg) IV over 1 minute
(By Anesthesiologists
ONLY)

Propofol 10 mg/ml, 20 ml vial 30-40 mg (3-4 ml) IV bolus
(By Anesthesiologists

ONLY)

Calcium gluconate 1000 mg/10 ml IV over 2-5 minutes

1000 mg/10 ml vial

Labetalol 200 mg tablets 200 mg PO and repeated in 30 minutes if needed
Nifedipine 10 mg PO 10 mg PO in 30 minutes if needed

Supply contents 3 ml, 10 ml, and 20 ml syringes, appropriate needles and

appropriate tubing sets

EVIDENCE GRADING
Level of Evidence: IlI-C

REFERENCES

1. Magee LA, Abalos E, von Dadelszen P, Sibai B, Easterling T, Walkinshaw S.
How to manage hypertension in pregnancy effectively. Br J Clin Pharmacol. Sep
2011;72(3):394-401.

2. ACOG. Committee Opinion no. 514: Emergent therapy for acute-onset, severe
hypertension with preeclampsia or eclampsia. Obstet Gynecol. 2011;118:1465-
1468.
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APPENDIX W: LABETALOL AND HYDRALAZINE RECOMMENDATIONS
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If BP above threshold:
Give 20 mg IV over 2 minutes.

\%

BP above threshold after 10 min:
40 mg IV over 2 minutes. Repeat BP

If BP above threshold after 10 min:
80 mg IV over 2 minutes. Repeat BP
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BP above threshold: repeat 80mg

over 10 minutes to maximum dose
of 220 mg
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If BP above threshold:
5 mg or 10 mg IV over 2 minutes.

\M.Ehﬂ?lm__/

If BP above threshold:
10 mg IV over 2 minutes.

\M&flﬂ_

If BP above threshold: Switch to
Labetalol 20 mg IV over 2 minutes.
Repeat BP in 10 minutes

If BP above threshold:
Labetalol 40 mg IV over 2 min.

Repeat BP in 10 minutes

Hydralazine: 5-10 mg doses IV every
15-20 minutes until desired
response is achieved

P
7

Emergency Consultation
(MFM, Critical Care,
Anesthesia, Internal Medicine)
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Sample Order Set for Severe Intrapartum or
Postpartum Hypertension, Initial First-line Man-
agement With Labetalol*

Notfy physician if systolic blood pressure (BP) measure-
ment is greater than or equal to 160 mm Hg or if diastolic
BP measurement is greater than or equal to 110 mm Hg.
Ibr;sttute fetal surveillance if undelivered and fetus is via-
e.
If severe BP elevatons persist for 15 minutes or more, ad-
minister labetalol (20 mg intravenously [IV] for more than
2 minutes).
Repeat BP measurement in 10 minutes and record results.
If either BP threshold is stll exceeded, administer labetalol
(40 mg IV for more than 2 minutes). If BP is below thresh-
old, contnue to monitor BP closely.
Repeat BP measurement in 10 minutes and record results.
If either BP threshold is stll exceeded, administer labetalol
(80 mg IV for more than 2 minutes). If BP is below thresh-
old, contnue to monitor BP closely.
Repeat BP measurement in 10 minutes and record results.
If either BP threshold is stll exceeded, administer hydral-
azine (10 mg IV for more than 2 minutes). If BP is below
threshold, contnue to monitor BP closely.
Repeat BP measurement in 20 minutes and record results.
If either BP threshold is stll exceeded, obtain emergency
consultaton from maternal—fetal medicine, internal med-
icine, anesthesia, or critcal care subspecialists.
Gi\ée additonal anthypertensive medicaton per specifc
order.
Once the aforementoned BP thresholds are achieved, re-
peat BP measurement every 10 minutes for 1 hour, then
every 15 minutes for 1 hour, then every 30 minutes for 1
hour, and then every hour for 4 hours.
Insttute additonal BP tming per specifc order.

*Please note there may be adverse efects and contraindicatons.

Data from the Natonal Heart, Lung, and Blood Insttute. The seventh report of the Joint Natonal Commitee on
Preventon, Detecton, Evaluaton, and Treatment of High Blood Pressure. NIH Publicatpp No. 04-5230. Bethesda
(MD): NHLBI; 2004. Available at: htp://www.nhlbi.nih.gov/fles/docs/guidelines/jnc7iti.pdf. Retrieved Decem-
ber 5, 2016.




Sample Order Set for Severe Intrapartum or
Postpartum Hypertension Initial First-line Man-
agement With Hydralazine*

I Notfy physician if systolic blood pressure (BP) is greater
than or equal to 160 mm Hg or if diastolic BP is greater
than or equal to 110 mm Hg.

T Insttute fetal surveillance if undelivered and fetus is via-
ble.

T Ifsevere BP elevatons persist for 15 minutes or more, ad-
minister hydralazine (5 mg or 10 mg intravenously [IV] for
more than 2 minutes).

T Repeat BP measurement in 20 minutes and record results.

T If either BP threshold is stll exceeded, administer hydral-
azine (10 mg IV for more than 2 minutes). If BP is below
threshold, contnue to monitor BP closely.

T Repeat BP measurement in 20 minutes and record results.

T Ifeither BP threshold is stll exceeded, administer labetalol
(20 mg IV for more than 2 minutes). If BP is below thresh-
old, contnue to monitor BP closely.

T Repeat BP measurement in 10 minutes and record results.

T Ifeither BP threshold is stll exceeded, administer labetalol
(40 mg IV for more than 2 minutes) and obtain emergency
consultaton from maternal-fetal medicine, internal med-
icine, anesthesia, or critcal care subspecialists.

T Give additonal anthypertensive medicaton per specifc
order.

T Once the aforementoned BP thresholds are achieved, re-
peat BP measurement every 10 minutes for 1 hour, then
every 15 minutes for 1 hour, then every 30 minutes for 1
hour, and then every hour for 4 hours.

T Insttute additonal BP tming per specifc order.

*Please note there may be adverse efects and contraindicatons.

Data from the Natonal Heart, Lung, and Blood Insttute. The seventh report of the
Joint Natonal Commitee on Preventon, Detecton, Evaluaton, and Treatment of
High Blood Pressure. NIH Publicaton No. 04-5230. Bethesda MD?: NHLBI; 2004.
Available at: htp://www.nhlbi.nih.gov/fles/docs/guidelines/jncggull.pdf. Retrieved
December 5, 2016.




Sample Order Set for Severe Intrapartum or Post-
partum Hypertension Initial First-line Manage-
ment With Immediate-Release Oral Nifedipine*u

I Notfy physician if systolic blood pressure (BP) is greater
than or equal to 160 mm Hg or if diastolic BP is greater
than or equal to 110 mm Hg.

T Insttute fetal surveillance if undelivered and fetus is via-
ble.

T Ifsevere BP elevatons persist for 15 minutes or more, ad-
minister nifedipinea (10 mg orally).

T Repeat BP measurement in 20 minutes and record results.

T If either BP threshold is stll exceeded, administer nifedip-
ine capsules (20 mg orally). If BP is below threshold, con-
tnue to monitor BP closely.

T Repeat BP measurement in 20 minutes and record results.

T Ifeither BP threshold is stll exceeded, administer nifedip-
ine capsule (20 mg orally). If BP is below threshold, contn-
ue to monitor BP closely.

T Repeat BP measurement in 20 minutes and record results.

T If either BP threshold is stll exceeded, administer labeta-
lol (40 mg intravenously over 2 minutes) and obtain emer-
gency consultaton from maternal-fetal medicine, inter-
nal medicine, anesthesia, or critcal care subspecialists.

T Give additonal anthypertensive medicaton per specifc
order.

T Once the aforementoned BP thresholds are achieved, re-
peat BP measurement every 10 minutes for 1 hour, then
every 15 minutes for 1 hour, then every 30 minutes for 1
hour, and then every hour for 4 hours.

T Insttute additonal BP tming per specifc order.

*Please note there may be adverse efects and contraindicatons. o
tWhen used with magnesium sulfate, facilites should monitor maternal vital signs
as described above in reference to blood pressure, with atenton to normal heart
rate and blood pressure. ) o
tCapsules should be administered orally and not punctured or otherwise adminis-
tered sublingually.

Data from the Natonal Heart, Lung, and Blood Insttute. The seventh report of the Joint Natonal Comrm'_l?e on Preventon, Detecton,
Evaluaton, and Treatment of High Blood Pressure. NIH Publicaton No. 04-5230. Bethesda (MD): NHLBI; 2004. Available at: htp://www.
nhibi.nih.gov/fles/docs/guidelines/jnc7full.pdf. Retrieved December 5, 2016.




ALLIANCE FOR INNOVATION
MSPQC ON MATERNAL HEALTH (Y@

All hospitals should develop a process for the recognition and appropriate response to severe
hypertension and any signs or symptoms of a patientis deteriorating cardiovascular condition.
The MEWS Protocol is one example. Written diagnostic criteria describing early warning signs
and intervention strategies should be readily available on units. When possible, warning signs
should be built into the electronic medical record system.

Implementation Focus

1,

o||\_)

olw

Accurate Blood Pressure Measurement (Joint Commission)
Standard training and protocol for measurement and assessment of BP and urine protein for all
pregnant and postpartum women.

System for Maternal Early Warning Signs
Standard response to maternal early warning signs including listening to and investigating patient
symptoms and assessment of labs (e.g. CBC with platelets, AST and ALT)

Patient Education and Recognition of Symptoms (Joint Commission)
Facility-wide standards for educating prenatal and postpartum women on signs and symptoms of
hypertension and preeclampsia.
Provide printed education to patients (and their families including the designated support person
whenever possible). At a minimum, education includes:

- Signs and symptoms of severe hypertension/preeclampsia during hospitalization that
alert the patient to seek immediate care

- Signs and symptoms of severe hypertension/preeclampsia after discharge that alert the
patient to seek immediate care
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Links and Examples of Recognition & Prevention Resources

Blood Pressure Assessment

CMQCC: Accurate Assessment of Blood Pressure
https://www.cmgcc.org/resource/accurate-blood-pressure-measurement-toolkit-pdf

CMQCC Slides: Accurate Blood Pressure Measurement: Strategies for Success - Nancy Peterson

Maternal Early Warning Systems

AIM eModule: Maternal Early Warning Systems
https://safehealthcareforeverywoman.org/eModules/eModule-MEWS-1/presentation html5.html

Patient Education & Recognition

Association of Womenis Health Obstetric & Neonatal Nurses POST BIRTH Toolkit and Resources
https://www.awhonn.org/page/POSTBIRTH

Preeclampsia Foundation- Mississippi Hospital Teams may request resources directly from MSPQC
https://m123store.com/Store/Site/Layout/Custom.aspx
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PATIENT CARE AND TREATMENT RECOMMENDATIONS

ACCURATE BLOOD PRESSURE MEASUREMENT

Kristi Gabel, RNC-OB, C-EFM, MSN, CNS, Sutter Roseville Medical Center!

BACKGROUND

The current method used most often in the hospital setting for accurate measurement of
blood pressure is the oscillatory method, or automated blood pressure machine, which
tends to underestimate both systolic and diastolic readings by as much as 10 mm Hg'?
In the clinic setting and physician offices, blood pressure measurement is often used with
the aneroid (mechanical type with a dial) sphygmomanometer. Refer to Table 1 for steps
in obtaining accurate blood pressure measurement and Figure 1 for recommended cuff
sizes.

Table 1: Steps for Obtaining Accurate Blood Pressure Measurements®

a. Mercury sphygmomanometer is gold standard, can use validated
equivalent automated equipment!

Step 1: Prepare equipment! b. Check cuff for any defaults!

c. Obtain correct size cuff: width of bladder 40% of circumference and
encircle 80% of arm (See Figure 1)!

Step 2: Prepare the patient: | | a. Use a sitting or semi-reclining position with back supported and arm at
heart level!

b. Patient to sit quietly for 5 minutes prior to measurement!

c. Bare upper arm of any restrictive clothing !

d. Patients feet should be flat, not dangling from examination table or bed,
and her legs uncrossed!

e. Assess any recent (within previous 30 minutes) consumption of caffeine
or nicotine. If blood pressures are at the level that requires treatment,
consumption of nicotine or caffeine should not lead to delays in
instituting appropriate anti-hypertensive therapies!

a. Support patients arm at heart level, seated in semi-fowlers position!

For ausculatory measurement: use first audible sound (Kortokoff I) as

systolic pressure and use disappearance of sound (Kortokoff V) as

diastolic pressure!

Read to the nearest 2 mm Hg!

Instruct the patient not to talk!

At least one additional readings should be taken within 15 minutes !

Use the highest reading!

If greater than or equal to 140/90, repeat within 15 minutes and if still

elevated, further evaluation for preeclampsia is warranted.!

Do not reposition patient to either side to obtain a lower BP. This will

give you a false reading.!

Step 4: Record Document BP, patient position, and arm in which taken!

Measurement!

Adapted from Peters RM (2008) High blood pressure in pregnancy. Nursing for Womenis Health, Oct/Nov, pp.

410-422. 'Photo courtesy of and printed with permission by Kristi Gabel, RNC-OB, C-EFM, MSN, CNS, Sutter

Roseville Medical Center 2013.

c

Step 3: Take measurement!

@~oao0
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Figure 1: Recommended cuff sizes

Arm Circumference (cm) Cuff Size
22-26 0Small Adult): 12x22cm
27-34 0Adult): 16x30cm
35-44 OLarge Adult): 16x36¢cm
45-52 0Adult Thigh(: 16x42cm

N

Photo courtesy of and printed with permission by Kristi Gabel, RNC-OB, C-EFM, MSN, CNS, Sutter
Roseville Medical Center 2013.!
I

Accurate blood pressure measurements in obese women can be quite challenging and it
is extremely important to use an appropriate sized cuff. In women with an upper-arm
circumference of more than 34cm, large adult cuffs or thigh cuffs can be used to improve
blood pressure accuracy. For upper-arm measurements greater than 50cm, the American
Heart Association recommends using a cuff on the forearm and feeling for the
appearance of the radial pulse at the wrist to estimate systolic blood pressure. However,

the accuracy of forearm measurement is not reliable.”
|

EVIDENCE GRADING!

Level of Evidence: Il and Il
!
|

REFERENCES
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of auscultatory and oscillometric automated blood pressure monitors in the setting
of preeclampsia. American Journal of Obstetrics and Gynecology. 1999;181 (5 Pt
1):1203-1210.

2. Ogedegbe G, Pickering T. Principles and techniques of blood pressure
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measurement in humans and experimental animals: part 1: blood pressure
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Preeclampsia Early Recognition Tool (PERT)

NORMAL WORRISOME SEVERE
ASSESS (GREEN) (YELLOW) (RED)
eAgitated/confused
Awareness Alert/oriented eDrowsy eUnresponsive
eDifficulty speaking
Headache None il headach_e_ eUnrelieved headache
eNausea, vomiting
Vision None eBlurred or impaired eTemporary blindness
Systolic BP
y(mm He) 100-139 140-159 >160
Diastolic BP
(mm HG) 50-89 90-105 >105
HR 61-110 111-129 >130
Respiration 11-24 25-30 <10 or >30
SOB Absent Present Present
02 Sat (%) >95 91-94 <90
. eNausea, vomiting eNausea, vomiting
Pa"c‘)'r'é?]de(;r:‘en None «Chest pain «Chest pain
+Abdominal pain eAbdominal pain
eCategory Il
Fetal Signs :gs;egic\)g II\IST ¢|UGR eCategory I
esNon-reactive NST
Urm(i1 l(/?#;tput >50 30-49 <30 (in 2 hrs)
Proteinuria
(Level of proteinuria is T o> +]**
;?é;igtgfg?rpart:gnancy race *>300mg/24 hours
outcome)
Platelets >100 50-100 <50
AST/ALT <70 >70 >70
Creatinine <0.8 0.9-1.1 >1.2
Magnesium
Suﬁ]ate Toxicity :gl—sp:;;tion 16-20 eDepression of patellar reflexes  |[eRespiration <12

N

~~

/ RED = SEVERE
Trigger: 1 of any

TO DO

N

e Immediate evaluation

e Transfer to higher acuity level

e 1:1 staff ratio

GREEN = NORMAL
Proceed with protocol

Consider Neurology consult
CT Scan
R/O SAH/intracranial hemorrhage

Labetalol/hydralazine in 30 min
In-person evaluation
Magnesium sulfate loading or
maintenance infusion

Consider CT angiogram

YELLOW = WORRISOME
Increase assessment frequency type listed below
#
Triggers TO DO 1 of any type
1 eNotify provider A
>2 : wareness
eNotify charge RN_ Headache
eIn-person evaluation Visual
oOrder labs/tests
eAnesthesia consult
eConsider magnesium BP
sulfate
eSupplemental oxygen
< PP Yo Chest Pain
**Physician should be made aware Respiration
of worsening or new-onset

proteinuria
J

SOB
A

02 at 10 L per rebreather mask

R/O pulmonary edema
Chest x-ray
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Maternal Early Warning Signs (MEWS) Protocol

1. Immediate action is required when any of the MEWS criteria are met (see table on page 2***)

Items that are not in the lower box should be confirmed, within 10 minutes, prior to calling the physician.

***Not applicable for BP systolic <90 when <=30 min post epidural and anesthesiologist present.

2. When immediate action is required:

If the attending physician is immediately available, he/she will provide bedside evaluation of the
patient within 10 minutes. The in-house OB will be notified to provide bedside evaluation if the
attending physician is not at the bedside within 5 minutes.

If the attending physician is not immediately available, the RN will call the in-house OB to provide
bedside evaluation of the patient within 10 minutes. The attending physician or CNM will also be
notified of the patient's status. If the CNM is notified, he/she will notify the attending physician.
If in-house OB is called but not immediately available, he/she will receive a verbal report and
determine what further action is necessary.

3. When called to the bedside, the physician will document by writing a note which includes but is not limited to:

Differential diagnosis (the RN will provide this protocol and a differential diagnosis list to the bedside).
Planned frequency of monitoring and re-evaluation.

Criteria for immediate physician notification.

Any diagnostic or therapeutic interventions.

“Huddle” participants and summary of management plan.

The physician will communicate the assessment and plan via a "huddle." Huddle participants include
the Primary RN, the Charge RN, the Anesthesiologist, the attending physician if present, and the in-
house OB.

4. If MEWS conditions(s) persist after corrective measures undertaken, then MFM consult should be
requested. Additionally, Intensivist consult &/or Rapid Response Team may be called.

5. Depending on the clinical evaluation, patient laboratory and diagnostic studies to consider include:

Pulse oximeter

CBC

Type and screen or type and cross match if bleeding

CMP

Magnesium level

EKG, particularly in the presence of tachycardia, bradycardia, or chest pain
CT angiogram or perfusion scan in patients with acute chest pain

CXR if the patient has SOB, particularly if pre-eclamptic

Echocardiogram

6. If the primary RN and the charge nurse question any aspect of the patient's care and the issue is not
resolved with the attending physician, another appropriate physician (MFM, Department Director or
Associate Director, or the Chairman of the DQAIC committee) and a nurse in the Nursing Chain of Command
(Nurse Manager, Clinical Practice Specialist, or Nursing Supervisor/AVP) will be notified.
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Immediate Action Required

Systolic BP; mmHg <90 or >160
Diastolic BP; mmHg >100

Heart rate; bpm <50 or >120
Respiratory rate; bpm <10 or >30
Oxygen saturation; % <95

Oliguria; mi/hrx 2h <35

Maternal agitation, confusion, or unresponsiveness
Patient with hypertension reporting a non- remitting headache or shortness of breath
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CMQCC V CMQCC PREECLAMPSIA TOOLKIT

GUALITY CARE COLABORATIVE .) PublicHoalth PREECLAMPSIA CARE GUIDELINES
CDPH-MCAH Approved: 12/20/13

APPENDIX C: SUSPECTED PREECLAMPSIA ALGORITHM: DIAGNOSIS AND
MANAGEMENT
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SAVE Get Care for These
YOUR POST-BIRTH Warning Signs

Most women who give birth recover without problems. But any woman can
I I F E = have complications a [erlgiving birth. Learning to recognize these POST- POST-
= BIRTH warning signs and knowing what to do can save your life. BIRTH

WARNING

SIGNS
q Pain in chest w
Obstructed breathing or shortness of breath
Call 911 “ J
g Thoughts of hurting yourself or someone else
q Bleeding, soaking through one pad/hour, or blood clots,
Call your the size of an egg or bigger
hea“fhcare g Incision that is not healing
provider
if you have: g Red or swollen leg, that is painful or warm to touch
(If you can’t reach your .
healthcare provider, g Temperature of 100.4°F or higher
call 911 or go to an
SR [T q Headache that does not get better, even after taking
medicine, or bad headache with vision changes
Tell 911 _
or your “I gave birth on — and
healthcare | am having ."
p I"OVi d e r (Specific warning signs)

These post-birth warning signs can become life-threatening if you don’t receive medical care right away because:

e Pain in chest, obstructed breathing or shortness of breath (trouble  Incision that is not healing, increased redness or any pus from
catching your breath) may mean you have a blood clot in your lung or a episiotomy or C-section site may mean you have an infection
heart problem « Redness, swelling, warmth, or pain in the calf area of your leg may mean
» Seizures may mean you have a condition called eclampsia you have a blood clot
e [aughts or feelings of wanting to hurt yourself or someone else may e Temperature of 100.4°F or higher, bad smelling vaginal blood or
mean you have postpartum depression discharge may mean you have an infection
« Bleeding (heavy), soaking more than one pad in an hour or passing an « Headache (very painful), vision changes, or pain in the upper right area
egg-sized clot or bigger may mean you have an obstetric hemorrhage of your belly may mean you have high blood pressure or post

birth preeclampsia

G E T My Healthcare Provider/Clinic: Phone Number:
HELP  Hospital Closest To Me:

16004

[is_drogram is supported by funding from Merck, through Merck ©2018 Association of Women’s Health, Obstetric, and

AW H O N N for Mothers, the company’s 10-year, $500 million initiative to help create Neonatal Nurses. All rights reserved. Unlimited print
PROMOTING THE HEALTH OF aworld where no woman dies giving life. Merck for Mothers is known as copies permitted for patient educatiga.only. For all other
WOMEN AND NEWBORNS MSD for Mothers outside the United States and Canada. requests to reproduce, please contact permissions@awhonn.org.



SALVE
SU
VIDA:

Busque atencion médica para estas
sefales de advertencia
después del parto

La mayoria de las mujeres que dan a luz se recuperan sin problemas.

Pero cualquier mujer puede tener complicaciones después del SENALES DE
nacimiento de un bebé. Aprender a reconocer estas sefiales de ADVERTENCIA
advertencia después del parto y saber qué hacer puede salvar su vida. DESPUES DEL

PARTO

Llame al 911

si tiene:

Dolor en el pecho

Respiracidon obstruida o dificultad para respirar
Convulsiones

Pensamientos de dafarse a usted misma o a alguien mas

Llame a su
proveedor
de salud

si tiene:

(Si no puede comunicarse
con su proveedor de salud,
llame al 911 o vaya a una
sala de emergencias)

Sangrado que empapa una compresa higiénica en una hora,
0 coagulos de sangre del tamafio de un huevo o mas grandes

Incisién que no se cura

Enrojecimiento o hinchazdn en su pierna que es dolorosa
0 se encuentra caliente al tacto

Temperatura de 100.4 °F o mas

Dolor de cabeza que no mejora incluso después de tomar
medicamentos o dolor de cabeza intenso con cambios
en la vision

Digale al 911

“Mi parto fue el
O a SU p (Fecha) y
proveedor tengo
de SaIUd (Sefiales de advertencia especificas)

Estas sefiales de advertencia después del parto pueden poner en riesgo su vida si no recibe atencion médica de

foma rapida porque:

« Eldoloren el pecho, la obstruccion de la respiracion y la di [cultad para « Una incision que no se cura, un aumento en el enrojecimiento o pus en el
respirar (problemas para recuperar el aliento) pueden signi [car que tiene un sitio de la episiotomia o de la cesarea puede signi [cdr que tiene una infeccion
coagulo de sangre en un pulmaén o un problema cardiaco - Elenrojecimiento, hinchazon, calor o dolor en el drea de la pantorrilla de

« Las convulsiones pueden signi [car que tiene una afeccion llamada eclampsia su pierna puede signi [cdr que tiene un coagulo de sangre

» Los pensamientos o deseos de dafiarse a usted misma o a su bebé pueden e Tener temperatura de 100.4 °F o méas, sangre o secreciones con olor feo de
signi [cdr que tiene depresion posparto su vagina puede signi [cdr que tiene una infeccion

« Un sangrado (abundante) que empapa mas de una compresa higiénica en e Undolor de cabeza (muy intenso), cambios en la vision o dolor en el rea
una hora o si expulsa un codgulo del tamafio de un huevo o mas grande superior derecha de su vientre puede signi [cdr que tiene presion arterial
puede signi [cdr que tiene una hemorragia obstétrica alta o preeclampsia después del parto

BU SQ UE Mi proveedor de salud/clinica: Nuimero de teléfono:

AYUDA  Hospital més cercano:

_ Este programa es apoyado por Merck & Co. a través de Merck for Mothers, ©2018 Association of Women’s Health, Obstetric and Neonatal Nurses.
AWH O N N una contribucién de $500 millones a lo largo de 10 afios con el [nlde Derechos reservados. Copias impresas ilimitadas disponibles para la
_ crear un mundo donde ninguna madre muera durante el parto. Merck educacion del paciente s6lamente. Para otras solicitudes de reproduccién
- PROMOTING THE HEALTH OF for Mothers es mejor conocido como MSD for Mothers afuera de Estados ~ favor de contactar a permissions@awhonn.org 57 16004

WOMEN AND NEWBORNS Unidos y Canada.



1| ALLIANCE FOR INNOVATION
ON MATERNAL HEALTH (Y@

MSPQC

All hospitals should develop a process to ensure that sustained acute severe hypertension is diagnosed early and
promptly treated within 60 minutes with appropriate antihypertensive medications and that women receive
seizure prophylaxis.

Women demonstrating signs of cardiopulmonary compromise including shortness of breath, hypoxia or chest pain
should be thoroughly evaluated for pulmonary edema and heart failure. A process should be in place to respond to
cardiorespiratory failure and arrest during pregnancy including emergent bedside cesarean. Standardizing the
response to severe hypertension is critical to eliminating disparities in optimal care received by women of different
backgrounds.

Implementation Focus Areas:

1. Severe Hypertension Management Protocol Development (Joint Commission)

Develop written evidenced-based procedures for managing pregnant and postpartum patients with severe
hypertension/preeclampsia that includes the following:

- The use of an evidence-based set of emergency response medications that are stocked and immediately available
- The use of seizure prophylaxis

- Guidance on when to consult additional experts and consider transfer to a higher level of care

- Guidance on when to use continuous fetal monitoring

- Guidance on when to consider emergent delivery

- Criteria for when a team debrief is required

2. Cardiac Failure and Arrest in Pregnancy Management Protocol

Develop written evidenced-based procedures for managing pregnant women experiencing cardiac arrest or cardiac
failure including:

- Guidance for performing ACLS in pregnant women

- Guidance for performing emergent bedside/perimortem cesarean

3. Early Postpartum Safety Check
Schedule and document the date and time of follow-up for women with preeclampsia/severe hypertension
including:
- Within 7 days if no medications or severe complications
- Within 72 hours if discharged on medication

4. Patient, Family & Staff Support
Create a plan for patient, family and staff support after severe maternal complications, maternal or neonatal deaths
and ICU admissions.
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ALLIANCE FOR INNOVATION
MSPQC ON MATERNAL HEALTH (Y@

Links and Examples of Response Resources

Protocol Development

ACOG DII (New York) Key Elements for the Management of Hypertensive Crisis in Pregnancy

CMOQCC Consultation Triggers in Severe Preeclampsia
CMQCC Proteinuria

CMOQOCC Nursing Assessment Frequency

CMOQCC Sample Nursing Management Policy and Procedure

The Joint Commission Standards for Perinatal Safety ( Includes Hemorrhage)
https://www.jointcommission.org/new standards for perinatal safety/

Cardiac Arrest in Pregnancy

Cardiac Arrest in Pregnancy A Scientific Statement from the American Heart Association ( Exerpts Below)
https://ahajournals.org/doi/full/10.1161/cir.0000000000000300

Postpartum Safety Check & Follow Up
Postpartum Care Basics for Maternal Safety From Birth to the Comprehensive Postpartum Visit
https://safehealthcareforeverywoman.org/patient-safety-bundles/postpartum-care-basics-1/

Florida Perinatal Quality Collaborative Sample Discharge Sheet

Postpartum Discharge Phone Call Script
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http://bit.ly/1sZ84Ep
http://bit.ly/20RxbU6
http://bit.ly/1P1ikjB
http://bit.ly/1P1imIi
https://www.cmqcc.org/resource/preeclampsia-toolkit-appendix-u-sample-nursing-management-poicy-and-procedure
https://www.jointcommission.org/new_standards_for_perinatal_safety/
https://ahajournals.org/doi/full/10.1161/cir.0000000000000300
https://safehealthcareforeverywoman.org/patient-safety-bundles/postpartum-care-basics-1/
http://bit.ly/1WWVnWz
http://www.ilpqc.org/docs/htn/DischargePhoneScript.docx

SERIES 4

2013

Key Elements for the Management of Hypertensive Crisis
In Pregnancy (In-Patient)

Purpose This document reflects emerging clinical, scientific and patient safety advances as of
the date issued and is subject to change. The information should not be construed as
dictating an exclusive course of treatment or procedure to be followed. While the
components of a particular protocol and/or checklist may be adapted to local resources,
standardization of protocols and checklists within an institution is strongly encouraged.

ACOG Clearly explain the purpose of the protocol. The protocol should_ reflect current criteria
Definition  used to define and diagnose hypertensive disorders in pregnancy.
References:

e The American College of Obstetricians and Gynecologists. “Chronic
Hypertension in Pregnancy.” ACOG Practice Bulletin 125. Reaffirmed 2012,
replaces Practice Bulletin 29.

e The American College of Obstetricians and Gynecologists. “Diagnosis and
Management of Preeclampsia and Eclampsia.” ACOG Practice Bulletin 33.
Reaffirmed 2010.

| Criteria for Diagnosis of Chronic Hypertension in Pregnancy

| Mild: Systolic blood pressure 140-159 mm Hg or Use of antihypertensive medications before pregnancy |
Diastolic blood pressure 90-109 mmHg Onset of hypertension before 20" week of gestation
| Severe: Systolic blood pressure > 160 mmHg Persistence of hypertension > 12 weeks postpartum period |

| Diastolic blood pressure > 110 mmHg |

| Criteria for Diagnosis of Preeclampsia
| The National Institute of Health (NIH) working group on hypertension in pregnancy has classified hypertensive disorders of
pregnancy in four main categories:

1. chronic hypertension
Systolic blood pressure > 140 mmHg
Diastolic blood pressure > 90 mmHg
occurs prior to pregnancy or prior to the 20th week of gestation

2. preeclampsia and eclampsia
Systolic blood pressure > 140 mmHg
Diastolic blood pressure > 90 mmHg
with proteinuria

3. preeclampsia superimposed on chronic hypertension
recognized to impart a more severe course and higher incidence of maternal and fetal complications than preeclampsia alone.

Systolic blood pressure > 160 mmHg

Diastolic blood pressure > 110 mmHg (on two occasions at least 6 hours apart while the patient is on bed rest)
Proteinuria of 5000mg (5g) or higher on a 24-hour urine collection or at least 3+ on two random urine samples collected
at least 4 hours apart

Oliguria < 500 mL urine output in 24 hours

Cerebral or visual functional disturbances (cns irritability)

Pulmonary edema or cyanosis (not due to excessive intravenous volume replacement)

Epigastric or right-upper quadrant abdominal pain

Impaired liver function on laboratory analysis (elevated AST/SGOT, ALT/SGPT, or LDH)
Thrombocytopenia (platelet count < 150,000/uL)

Fetal growth restriction

I
I
I
I
I
I
I
I
| 4. Severe preeclampsia is confirmed when any of the following criteria are present:
I
I
I
I
I
I
I
I

5. gestational hypertension 60
occurs when blood pressure is elevated in the third trimester with no prior history of hypertension and proteinuria is absent. |



Monitoring

Permission to utilize sample
protocol language obtained
from:

University of Rochester
Medical Center: Protocol
for Antihypertensive
Therapy (2009)

Montefiore Medical
Center; The University
Hospital for the Albert
Einstein College of
Medicine: Preeclamptic
Woman, Nursing Care
Standard for the
Antepartal (2008)

The following list is an example of protocol language for monitoring patients. It is

to serve as recommendations, not rigid criteria.

Protocol language may include (but is not limited to):
It is highly recommended that proteinuria testing be considered as a priority
area for identification and management of hypertensive disorders in
pregnancy.
Continuous fetal monitoring should be initiated immediately upon admission.

o Monitor vital signs including Fetal Heart Rate (FHR) every 4 hours,
however if diastolic BP is > 100, then monitor vital signs including
FHR at least every 2 hours.

Automated blood pressure monitoring, using the appropriate cuff size, should
be performed. Blood pressures should be evaluated at least every 5-10
minutes during the first 30 minutes following administration of the
antihypertensive agent and then at least every hour or as ordered thereafter.
The patient should continue to be monitored for vital signs, comfort status,
edema, visual disturbances, headache, epigastric pain, proteinuria, fetal
assessment if appropriate, and metal status.
The patient should be monitored for any side effects from medication and the
care provider notified immediately.
Monitor intake and output at least every 8 hours.

Criteria to Treat

Permission to utilize sample
protocol language obtained
from:

Winthrop University
Hospital: Maternal Child
Nursing Procedure
Manual; Obstetrical Crisis
Team (2009)

Refer to the American College of Obstetricians and Gynecologists, “Emergent
Therapy for Acute-Onset, Severe Hypertension with Preeclampsia or Eclampsia”
ACOG Committee Opinion 514 (December 2011).

Hypertensive Emergency defined as:
BP > 160 systolic or
110 diastolic
Seizures
Cardiac Compromise
Abnormal maternal rhythm
Change in Patient Status
Respiratory Arrest
Unresponsive Patient
Staff concerned or worried

Medications

Awaiting permission to
utilize sample protocol
language obtained from:

Crouse Hospital:
Pregnancy-Related
Hypertension (2010)

NY Methodist Hospital:
Hypertensive Disorders of
Pregnancy
(interdisciplinary
Guidelines) (2007)

There are different antihypertensive drug regimens used for treating the obstetrical
patient with severe hypertension. The protocol should include medication
descriptions, dosage, adverse effects, contraindications and precautions.

Commonly used antihypertensives are the following:
Labetalol (Normodyne ®; Trandate ®)
Hydralazine (Apresoline ®)

Nifedepine (Adalat ®; Procardia ®)

Refer to the American College of Obstetricians and Gynecologists, “Emergent
Therapy for Acute-Onset, Severe Hypertension with Preeclampsia or Eclampsia”
ACOG Committee Opinion 514 (December 2011).

Eclampsia

Permission to utilize sample
protocol language obtained
from:

A rare, life threatening obstetrical emergency (1/2000 deliveries) characterized by
the onset of convulsions or seizure activity that cannot be attributed to other causes
in women with clinical presentation consistent with preeclampsia. Eclampsia may
develop antepartum (38-53%), Intrapartum (18-36%) or post-partum (11-64¥4%).




Winthrop University
Hospital: Maternal Child
Nursing Procedure
Manual; Obstetrical Crisis
Team (2009)

Atypical cases of eclampsia are those that develop either before 20 weeks, while the
patient receives adequate doses of magnesium sulfate, or beyond 48 hours
postpartum.

Management of Eclampsia:
Control seizures and provide patient safety
Correction of hypoxia and acidosis
Control severe hypertension
Assess neurologic status
If antepartum, delivery after maternal stabilization

Anticonvulsant Therapy:
Initiate and maintain magnesium sulfate (MgSQ,) infusion for seizure prevention
when severe preeclampsia or eclampsia is suspected.

Magnesium Sulfate:

a) Dosage: 4 to 6 grams IV loading dose over 20 minutes, followed by
2gm/hour as a continuous intravenous infusion via pump.

b) 10% of eclamptic women will have a second convulsion after receiving
magnesium sulfates. Give another IV bolus of 2 g magnesium sulfate.

c) For recurrent seizures (occurrence) - may give Lorazepam 0.02 to 0.03
mg/kg IV. If seizures continue, additional doses of Lorazepam may be given
(up to a cumulative dose of 0.1 mg/kg) IV at a maximum rate of 2 mg/minute
for acute treatment.

d) If seizures continue, paralyze and intubate. Obtain radiographic imaging.
Eclamptic patients may require admission to the ICU.

e) Consider an alternative method for preventing seizures in women who have
preeclampsia when Magnesium is contraindicated.

Warning Signs of
Deterioration in
Patient Status

Permission to utilize sample
protocol language obtained
from:

University of Rochester
Medical Center: Protocol
for Antihypertensive
Therapy (2009) &
Standard of Care for the
Patient with Gestational
Hypertension (2009)

The care provider should be notified if the patient:
Exhibits any side effects from the antihypertensive.
Shows a sudden drop in blood pressure.
Complains of shortness of breath, a drop in her 0, saturation or adventitious
breath sounds.
Complains of chest discomfort, tachycardia, bradycardia, or cardiac
arrhythmia.
Sudden onset of abdominal/back pain, vaginal bleeding, leaking of fluid or
contractile activity.
Complains of severe headache, visual changes or a generalized feeling of
disorientation or confusion.
Decrease in urinary output (<25 cc/hr.).
Fetal signs:
Tachy- or bradycardia
Late decelerations
Decreased long term variability

Defined Care
Team Escalation

Permission to utilize sample
protocol language obtained
from:

Winthrop University
Hospital: Maternal Child
Nursing Procedure
Manual; Obstetrical Crisis
Team (2009)

An obstetrical emergency response team should be formed and activated based on
established criteria to enhance quality of care and patient outcomes. The care team
can be activated by any member of the health team to bring multiple obstetrical and
medical health care providers to the bedside at once.

A specific plan of care should be developed based upon patient assessment; team
members who are not essential may be dismissed by the physician in charge. The
patient should be co-managed by members of the obstetrical team and hospital rapid

response team. 6




Members of an Obstetrical Crisis Team may include:
Obstetric chief resident
Ob in-house obstetrical attending physician
Labor & Delivery charge nurse

Postpartum
Surveillance

References:

Sibai, Bahah M. MD.
“Etiology and
Management of
postpartum hypertension-
preeclampsia,” American
Journal of Gynecology
(AJOG), 2011.

Berks, Durk.

“Resolution of
hypertension and
proteinuria after
preeclampsia,” Obstetrics
and Gynecology, 2009.

After delivery, the patient’s vital signs, fluid intake and output, and symptoms
should be closely monitored for at least 24- 48 hours. Close monitoring of blood
pressure is essential during the immediate postpartum period and closely after
discharge from the hospital. Many preeclamptics or women with PIH will exhibit an
initial decrease in blood pressure within 48 hours of delivery, but the blood pressure
will rise in most between 3 and 6 days postpartum. A well designed Dutch study
reported on ~200 preeclamptic patients at several intervals postpartum and found
that 78 % still had elevated blood pressures at the time of discharge. At 6 weeks, 54
% and at 3 months 39 % manifested high blood pressure. Resolution time was
directly related to maximal systolic and diastolic B/P values at the time of initial
diagnosis. Resolution time also increased directly with the interval between
diagnosis and delivery. Most studies have shown that maternal prognosis worsens
with delayed diagnosis of persistent or de novo postpartum preeclampsia, especially
so with inadequate control of persistent severe hypertension.

The following approach is suggested .Immediate postpartum in hospital
Expect initial drop in B/P followed by a rise beyond 24 hours postpartum
Keep magnesium sulfate 24 hours postpartum
Initiate antihypertensive therapy if greater than 150 mmHg and /or diastolic
greater than 100. Consider Labetolol ( alpha /beta blocker) or Nifedipine
(calcium channel blocker ) orally .[see prior guideline on dosage]
IV therapy with Labetolol or Hydralazine if systolic B/P >/ 160 and /or
diastolic >/ 110. The goal is to keep B/P < 150/100 .Transition to oral
therapy

Discharge planning:
Patients with persistent hypertension requiring meds should be on home B/P
monitoring. Include visiting nurse if possible.
Follow up visit to be scheduled no later than 1 week later and serially
thereafter based on B/P response to antihypertensives. May need several
visits and internal medicine co-management.
Many suggest discontinuing antihypertensives if blood pressure is below
normal for > 48 hours.

Emergency
Department
Postpartum
Preeclampsia

Awaiting permission to
utilize sample protocol
language obtained from:

North Shore University
Hospital: Management of
Postpartum Preeclampsia
Guidelines (2010)

Effective interdepartmental collaboration and communication of healthcare

delivery among care team members for complex conditions, such as hypertension in
pregnancy is essential for successful management of patient care. Postpartum
hypertension can be related to persistent gestational hypertension or preeclampsia or
chronic hypertension.

If the patient’s blood pressure is elevated, assess for the following symptoms of
preeclampsia in the pregnant or postpartum patient and report findings to the
physician.

Headache, abdominal pain, right upper quadrant tenderness, visual
disturbances, elevated BP, nausea, vomiting, edema, neck pain, malaise,
speech difficulties, lateralizing (only one side of the body) neurological signs
If any of the above symptoms are offered or observed, a bedside evaluation is
warranted. Telephone orders are not appropriate. Follow the chain of
command as necessary. 63




MANAGEMENT OF POSTPARTUM PREECLAMPSIA (<6wks PP)

Emergency Department Triage ‘

- BP > 160/100 or

- BP 140/90 - 160/100 with:
- Headaches,
- Visual disturbances,
- epigastric pain

}

—
| Emergency Department begins evaluation and treatment: |
Antiseizure meds (MgSe,) Antihypertensives (for BP > 160/100)
Lab work, Head imaging studies* (see algorithm addendurm)

| ade

Signs and symptoms of eclampsia, abnormal
neurological evaluation, congestive heart
failure, renal failure, coagulopathy, poor
response to antihypertensive treatment

—————— | OB Consult

!

Call for MICU consult

Good response to antl HTN Rx
Asymptomatic [

— Special Concerns

. (e.9. Telemetry)
To Labor & Delivery |

Medical Unit

l Patient stable

High Risk OBS Unit ‘

Staff Education Regarding:
Management of Postpartum Pre-eclampsia Algorithm

o When contacting an OBS resident, a 2™ or 3™ year must be notified.

o Consider alternative seizure prophylaxis medication to magnesium
sulfate when there are signs or symptoms of congestive heart failure
(shortness of breath, tachypnea or abnormal physical exam), Keppra
(see Medication Management). Call for MICU consult

o With signs and symptoms of altered mental status/seizure, |lateralizing
neurologic signs, call for MICU consult

o *Consider CT scan with Severe headache, focal signs and symptoms,
lethargy, confusion, seizures, abnormal neurological evaluation,
coagulopathy

o Labs to be drawn include: CBC, PT, APPT, Fibrinogen, CMP, Uric Acid,
Hepatic function panel, type and screen.

o If there are no beds available in the MICU, MICU will arrange for
patient assessment and monitoring at the bedside.

o If there is no response to treatment of hypertension within 60
minutes, IV antihypertensive drip may be required. See Medication
Management Guidelines.

o The patient must be signed out to the admitting service attending, in
the medical record.

o Prior to transfer to Labor and Delivery, the ED attending and OBS
attending must discuss disposition and decide together.

o Regardless of the unit to which the patient is admitted, the patient
must be seen at the bedside by the supervising attending and findings
documented in the patient record.

o MICU Admission Criteria may include: Eclampsia, altered mental
status, unable to stabilize within 60 minutes of first dose of
antihypertensive agent, co-morbidities (renal failure, CHF, CAD)
invasive monitoring, lateralizing neurological signs, or the need for
continuous IV antihypertensive therapy.

Patient Education

Permission to utilize sample
protocol language obtained
from:

University of Rochester
Medical Center: Standard
of Care for the Patient
with Gestational
Hypertension (2009)

Encourage patients to verbalize concerns and questions and provide appropriate
support and reassurance. Offer appropriate patient information (handouts) regarding
high blood pressure or preeclampsia (see enclosed).
Patient education may include (but is not limited to):
The medication and possible side effects of the drug to be administered
Any effects on the fetus
The necessity of consistent administration of the medication
Explanation of the disease process of pregnancy induced
hypertension/chronic hypertension 64




Montefiore Medical
Center; The University
Hospital for the Albert
Einstein College of
Medicine: Preeclamptic
Woman, Nursing Care
Standard for the
Antepartal (2008)

The impact of pregnancy induced hypertension/chronic hypertension on the
fetus

The need for continued compliance throughout the remainder of her
pregnancy and postpartum period

Arrange for home nursing and/or a dietary consultant follow-up as needed

Checklist

Checklists identify items that should be confirmed before or during the scheduling or
the performance of a procedure, or facilitate documentation of what was
accomplished or used during a procedure. A checklist is highly recommended for the
management of hypertensive disorders in pregnancy. Refer to the enclosed
Hypertension Disorders During Pregnancy Checklist.
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Hypertensive Disorders During Pregnancy Checklist
[For reference only, consult your institutional policy for preferred management]

Document complete history and complete physical examination including any symptoms
associated with pre-eclampsia (e.g. headache, visual changes, epigastric pain).
o0 Key elements include any symptoms of headaches, vision changes, abdominal
pain, fetal activity, contractions, loss of fluid, vaginal bleeding
o Baseline blood pressures over the course of the pregnancy
0 Any medications/drugs taken during the pregnancy (including illicit and OTC
ones)
o Current vital signs, including oxygen saturation
0 Current physical examination
0 Current fetal assessment (including FHR monitoring results, estimated fetal
weight, and BPP, as appropriate)
In documentation of Assessment and Plan be sure to include:
0 Whether a diagnosis of preeclampsia has been made and if not what steps are
being taken to exclude the diagnosis
0 Whether antihypertensive medications are required to control blood pressure and
if so, medication, dose, route and frequency
o0 Current fetal status
0 Whether magnesium sulfate is being initiated for seizure prophylaxis and if so,
dosing, route, and duration of therapy
0 Whether delivery is indicated and if so, timing, method and route. If delivery not
indicated, under what circumstances it would be indicated.
o Consideration of antenatal corticosteroids if preterm.
Obtain intravenous access
Notify Anesthesia staff
Notify Pediatric staff
Labs to send: CBC  PT/aPTT  Fibrinogen  Chem7  Uric Acid  LFTs

LDH  Type and screen
Foley catheter with hourly 1&0 (Report output < 30 cc/hr), as appropriate (e.g., For
patients on magnesium sulfate, severe preeclampsia)
Magnesium sulfate, if ordered
o If given intravenously, must use IV infusion pump
0 Magnesium sulfate dosing intravenously: 4-6 g IV loading dose over 20 min,
followed by 2 g per hour via pump. For recurrent seizures consider another 1V
bolus of 2 g Magnesium sulfate (relative contraindications: pulmonary edema,
renal or congestive heart failure, myasthenia gravis). Continue for 24 hours after
delivery or last seizure episode.

o0 Be certain that the pump and the magnesium are marked to distinguish them from
other fluids running intravenously.
o0 Relative contraindications
Evidence of pulmonary edema or congestive heart failure
Evidence of renal failure or poor urinary output
Myasthenia gravis
o If magnesium is contraindicated consider another anticonvulsant
Seizure precautions
0 Oxygen (100% non-rebreather at the bedside)
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0 Bag-mask ventilation on the unit

0 Appropriate benzodiazepine readily available on the unit
Monitoring

o Vital signs, Oxygen saturation, level of consciousness and DTRs during loading

of magnesium

o If undelivered, continuous fetal heart rate monitoring while on magnesium. If

magnesium not indicated, monitor regularly as indicated.

0 Consider continued checks every 15 minutes depending on patient’s status

0 Neuro checks every hour

0 Assess for pulmonary edema (SOB, decreased oxygen saturation, etc.) and

toxicity (DTRs, neuro checks, respiratory rate, etc.)

o Ifclinically indicated, check magnesium level at regular intervals as ordered.
Calcium gluconate for magnesium toxicity readily available on the unit (10 ml of 10%
solution). If indicated can be given IV push slowly over 1-2 minutes.

Consider antihypertensive medications (see antihypertensive medication guidelines).

0 Antihypertensive medications (repeat BP every 10 minutes during
administration):

Labetalol-- (20, 40, 80 mg IV over 2 minutes, escalating doses, repeat
every 10 minutes to maximum dose 220 mg, or 200 mg orally if no IV
access) avoid in asthma or heart failure, can cause neonatal bradycardia
Hydralazine--( 5-10 mg IV over 2 minutes, repeat in 20 minutes until
target BP reached)

Consider anticonvulsant medications (for recurrent seizures or when Magnesium is

contraindicated):

0 Lorazepam (2-4 mg IV x 1, may repeat x 1 after 10-15 min)

0 Diazepam (5-10 mg IV every 5-10 min to max dose 30 mg)

0 Phenytoin (15-20 mg/kg IV x 1, may repeat 10 mg/kg IV after 20 minutes if no

response) avoid with hypotension, may cause cardiac arrhythmias
Postpartum:

o Continue antihypertensive medications postpartum to maintain BP < 150/100

0 Consider early follow up of blood pressure after discharge (either early office

visit or home nurse visit)

Eclampsia. ACOG Committee Opinion No. 514. American College of Obstetricians and
Gynecologists; 2011.
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APPENDIX B: SAMPLE TREATMENT OF SEVERE PREECLAMPSIA ALGORITHM

Treatment for Severe Preeclampsia
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Table 1. Nursing Assessment Frequency
A. Preeclampsia Without Severe Features (Mild)

Preeclampsia without Severe Features (mild)

Antepartum* Intrapartum* Postpartum*
BP, Pulse, Respiration, Sa02 Every 4 hours Every 60 min Every 4 hours
Lung sounds Every 4 hours Every 4 hours Every 4 hours
Deep consciousness
Edema Every 8 hours Every 8 hours Every 8 hours
Assessment for headache, visual
disturbances, epigastric pain
Fetal status and uterine activity Every shift Continuous N/A
Temperature Per facility protocol
Intake and output Every 1 hour with totals every 8 and 24 hours

*This is the minimum frequency recommended for the patient NOT on magnesium sulfate.
I

B. Severe Preeclampsia Nursing Assessment Frequency
Severe Preeclampsia Intrapartum and Postpartum for
women on Magnesium Sulfate
BP, Pulse, Respiration, Sa02 * Every 5 mins during loading dose and g30 mins during
maintenance of magnesium sulfate infusion
* Can change to every 60 mins if any one or more of the
following criteria are met:
0 Preeclampsia without severe features (mild)
0 BP stable without increases for a minimum of 2
hours
o No antihypertensives within last 6 hours
0 Antepartum patient
0 Latent phase of labor
¢ Continuous Sa02 during magnesium infusion for
intrapartum. For postpartum patient, check with vital signs
Lung sounds Every 2 hours
Deep tendon reflexes & clonus, Level
of consciousness
Edema Every 4 hours
Assessment for headache, visual
disturbances, epigastric pain

Temperature Per facility protocol
Intake and output Intake:
* |V solutions and medication drips should all be on a
pump

* Total hourly intake should be < 125 ml/hr

* NPO with ice chips or as permitted by practitioner
Output:

* Insert foley with urometer
Calculate hourly, end of shift, and 24-hour totals
Fetal status and uterine activity Continuous fetal monitoring
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C. Post Eclamptic Seizure and Magnesium Sulfate Toxicity

Post Eclamptic Seizure and Magnesium Sulfate Toxicity for Ante, Intra and Postpartum

BP, Pulse, Respiration Every 5 min until stable

02 Sat & LOC Every 15 min for a minimum of 1 hour

Fetal Assessment and Uterine Activity | Continuous

D. Acute BP Treatment with 1V Medication

Acute BP Treatment with IV Medication: Ante, Intra and Postpartum

BP, Pulse, Respiration Every 5-15 min until stable

SAO2 and LOC Every 5-15 min for a minimum of 1 hour

Fetal assessment and uterine activity | Continuous

EVIDENCE GRADING
Level of Evidence: IlI-C
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APPENDIX U: SAMPLE NURSING MANAGEMENT POLICY AND PROCEDURE

Nursing Management of Preeclampsia

Sample Policy and Procedure

Brenda Chagolla, RN, MSN, CNS, University of California Davis Medical Center
Ocean Berg, RN, MSN, CNS, Nurse Family Partnership Program, San Francisco
Kristi Gabel, RNC-OB, C-EFM, MSN, CNS, Sutter Roseville Medical Center

PURPOSE:

To outline the nursing management of inpatients who have preeclampsia including special
considerations for management of patients on magnesium sulfate, patients on antihypertensive
medications and management of eclampsia.

BACKGROUND:
Preeclampsia is a hypertensive disorder of pregnancy characterized by vasospasm and
endothelial damage, which may impact the cardiovascular, renal, hematological, neurologic,
and hepatic systems as well as the uteroplacental unit. It is of unknown etiology. Preeclampsia
is characterized by new onset of hypertension and proteinuria after 20 weeks gestation in a
previously normotensive woman.

¥ Hypertension: two blood pressure reading of > 140 systolic OR > 90 diastolic taken at

least six hours apart
¥ Proteinuria: 0.3 gm of protein in a 24 hour urine collection

REPORTABLE CONDITIONS:
Notify provider for:
1. Repeated blood pressure greater than 160 systolic OR greater than 105-110 diastolic
(taken at least 15 minutes apart).
2. New or worsening complaint of any of the following:
a. Headache
b. Visual changes
C. Right Upper Quadrant (RUQ) or epigastric pain
3. Abnormal lab values

ADMISSION:

1. Assess for absence or presence of:

Headache

Visual changes

Right upper quadrant or epigastric pain

Nausea/vomiting

. General malaise.

Assess upper or lower deep tendon reflexes.

Auscultate for lung sounds, noting any presence of rales, rhonchi, wheezing, etc.
Assess for generalized edema and significant, rapid weight gain.

Assess blood pressure using an appropriately sized blood pressure cuff with patient
sitting or in the upright position with the patientis arm at the level of the heart. Do not

®op o

apr®ON

71



@
CMOCC J CMQCC PREECLAMPSIA TOOLKIT
Y CARE COLLABORATIVE

.) PublicHealth PREECLAMPSIA CARE GUIDELINES

CDPH-MCAH Approved: 12/20/13
reposition the patient to her left side and retake blood pressure. It will give a false lower
reading.

Apply external fetal monitor (if viable fetus).

Prepare to obtain IV access as ordered by provider.

Prepare to administer medications to lower blood pressure and prevent seizure activity.

Prepare to monitor intake and output.

0. Maintain activity as ordered by provider. If on bedrest, maintain side-lying position as
much as possible, avoiding supine position, and change position every two hours or
more often as needed.

11. Provide emotional support and opportunity for patient family to verbalize questions,

concerns and/or fears.

12.  Assess maternal vital signs including: blood pressure as described above, respiratory

rate, heart rate, temperature, and oxygen saturation.

13.  Prepare to assess lab values as ordered.

14.  Ensure oxygen and suction equipment are present and functioning.

15. Implement measures to decrease stress level, such as provision of a quiet environment

and low lighting.

16.  Monitor temperature per department protocol.

17.  Assess intake and output (1&0) every 1 hour.

B ©OoNo

ANTEPARTUM ONGOING ASSESSMENT:

Goals of patient management are:

1. Early recognition of severe or worsening preeclampsia or development of eclampsia.

2. Prolongation of pregnancy to optimize fetal maturation must be weighed against risks of
pregnancy continuation.

Preeclampsia without severe features (mild):

1. Obtain blood pressure, pulse, respirations, and oxygen saturation every 4 hours.
2. Assess lung sounds every 4 hours.
3. Assess deep tendon reflexes (DTRs), Clonus, edema, level of consciousness (LOC),

headache (HA) visual disturbances, epigastric pain every 8 hours.

4. Obtain Non Stress Test (NST) or monitor Fetal Heart Rate (FHR) with uterine activity for
30 minutes every shift or as condition warrants.

5. Assess fetal movement every shift.

Severe Preeclampsia:

1. Obtain blood pressure, pulse, respirations, and oxygen saturation hourly.

2. Assess lung sounds every 2 hours.

3. Assess deep tendon reflexes (DTRIs), Clonus, edema, level of consciousness (LOC),
Headache (HA) visual disturbances, epigastric pain every 4 hours.

4. Monitor FHR and uterine activity continuously.

INTRAPARTUM ONGOING ASSESSMENT:
Preeclampsia without severe features (mild):

72



@
CMOCC J CMQCC PREECLAMPSIA TOOLKIT
LITY CARE COLLABORATIVE

.) PublicHealth PREECLAMPSIA CARE GUIDELINES
CDPH-MCAH Approved: 12/20/13
1. Obtain blood pressure, pulse, respirations, and oxygen saturation every 60 minutes.
2. Assess lung sounds every 4 hours.
3. Assess deep tendon reflexes (DTRS), clonus, edema, level of consciousness (LOC),
headache (HA) visual disturbances, epigastric pain every 8 hours.
4. Monitor FHR and uterine activity continuously.

Severe Preeclampsia:

1. Obtain blood pressure, pulse, respirations, and oxygen saturation every 30 minutes.

2. Assess lung sounds every 2 hours.

3. Assess Deep Tendon Reflexes (DTRS), clonus, edema, level of consciousness (LOC),
headache (HA) visual disturbances, epigastric pain every 4 hours.

4. Monitor FHR and uterine activity continuously.

POSTPARTUM TO DISCHARGE ONGOING ASSESSMENT:
Preeclampsia without severe features (mild):

1. Obtain blood pressure, pulse, respirations, and oxygen saturation every 4 hours.
2. Assess lung sounds every 4 hours.
3. Assess deep tendon reflexes (DTRs), Clonus, edema, level of consciousness (LOC),

headache (HA) visual disturbances, epigastric pain every 8 hours.

Severe Preeclampsia:

1. Obtain blood pressure, pulse, respirations, and oxygen saturation every 60 minutes for
first 24 hours after delivery then every 4 hours.

2. Assess lung sounds every 2 hours for first 24 hours after delivery then every 4 hours.

3. Assess deep tendon reflexes (DTRS), clonus, edema, level of consciousness (LOC),

headache (HA) visual disturbances, epigastric pain every 4 hours.
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MAGNESIUM SULFATE:
Magnesium sulfate is administered as a first line drug to prevent maternal eclamptic seizures.
(See Magnesium Sulfate chapter, pg. 50)

ANTIHYPERTENSIVES:
Background:

1.

N

4.

A sustained systolic blood pressure greater than 160 mm Hg OR greater than 105-110
mm Hg diastolic is treated with IV antihypertensive medication to protect the patient from
cerebral vascular accident.

The goal is a diastolic pressure of 90-100 mm Hg to maintain perfusion.

Labetalol is a combined alpha and beta-blocker, resulting in decreased peripheral
vascular resistance without altering heart rate or cardiac output. Its use is
contraindicated in patients with bronchial asthma, heart block and severe bradycardia.
Hydralazine is a vasodilator and results in vasodilation of vascular smooth muscle.

Administration:

1.
2.
3.

Ensure presence of mainline IV infusion.

Monitor the fetal heart rate continuously if a viable fetus is present.

Maintain bedrest during and for 3 hours following medication administration. Assess for
postural hypotension prior to ambulation.

If unable to control blood pressure, contact physician regarding consideration of other
medications and/or transfer to a higher level of care.

Hydralazine (Apresoline):

a. Administer initial dose IV push over 1-2 minutes. (Usual dose range is
5-10 mg.)
b. May repeat dose at 20-minute intervals until desired blood pressure is achieved or
a cumulative dose of 30-40 mg is reached.
Labetalol:
a. IV Push:
i. Administer initial dose IV push over 2 minutes. (Usual dose is
10-20 mg.)
ii. Repeat doses may be given at 10-minute intervals.
b. Continuous 1V:

i. Consider collaborative care with intensive care unit.
ii. Initiation of continuous cardiac monitoring.
iii Infuse a continuous labetalol infusion pump until diastolic pressure is 90-100
mm Hg.
C. Maximum dose is 300 mg/24 hours.
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Reportable Conditions:

1.

Notify provider for:

a.

b.
C.

Diastolic blood pressure less than 80 or greater than 105-110 following medication
administration.

Category Il or Il fetal heart rate tracing following antihypertensive administration.
Sustained maternal heart rate less than 50 bpm or greater than 120 bpm during or
within 30 minutes following medication administration.

ECLAMPSIA MANAGEMENT:

Background:

¥

¥
¥
¥

Eclampsia is characterized by convulsions and loss of consciousness, which can occur
without warning during the antepartum, intrapartum or postpartum period.

The eclamptic patient is at risk for aspiration and cerebral hemorrhage.

Fetal bradycardia frequently occurs during and following an eclamptic seizure.

Best treatment for baby is maternal stabilization.

MANAGEMENT:

Notify charge nurse, attending provider, and anesthesiologist/CRNA immediately. Initiate
emergency pager (if institution has instituted).

Position patient on side.

Protect from injury.

Prepare to administer magnesium sulfate.

Anticipate obtaining lab tests (magnesium level, blood for liver enzymes, kidney function,

1.

aprwn

o

etc.).

Following seizure:

a.

b
C.
d.
e

@ =

Suction mouth.

Give oxygen by non-rebreather mask at 10 liters per minute.

Provide ventilatory support as needed.

Assess blood pressure, pulse, and respirations every 5 minutes.

Assess oxygen saturation and level of consciousness every 15 minutes until
stable for a minimum of one hour.

Monitor fetal heart rate and uterine activity continuously if viable fetus is present.
Observe for signs and symptoms of placental abruption or impending delivery.
Obtain order for indwelling catheter.
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. safe health care for every woman . .

FROM BIRTH TO THE COMPREHENSIVE
POSTPARTUM VISIT

Every woman

—Engages with her provider during prenatal care to develop a comprehensive
personalized postpartum care plan that includes designation of a postpartum
medical home, where the woman can access care and support during the
period between birth and the comprehensive postpartum visit.

—Receives woman-centered counseling and anticipatory guidance regarding
medical recommendations for breastfeeding in order to make an informed
feeding decision.

—Receives woman-centered counseling regarding medical recommendations for
birth spacing and the range of available contraceptive options.

rtdentifies a postpartum care team, inclusive of friends and family, to provide
medical, material, and social support in the weeks following birth.

Every provider
rEnsures that each woman has a documented postpartum care plan and care
team identified in the prenatal period.
—Develops and maintains a working knowledge of evidence-based evaluation
and management strategies of common issues facing the mother-infant dyad.

Every clinical setting

—Develops and optimizes models of woman-centered postpartum care and
education, utilizing adult-learning principles when possible and embracing the
diversity of family structures, cultural traditions, and parenting practices.

—Develops systems to connect families with community resources for medical
follow up and social and material support.

—@ptimizes counseling models, clinical protocols, and reimbursement options to
enable timely access to desired contraception.

revelops systems to ensure timely, relevant communication between inpatient
and outpatient providers.

—Develops protocols for screening and treatment for postpartum concerns,
including depression and substance abuse disorders, and establishes
relationships with local specialists for co-management or referral.

© 2017 American College of Obstetricians and Gynecologists 7lé/larch 2017
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. safe health care for every woman . .

Every woman

s respected as the expert in her own needs, and is empowered to trust her
instincts and access care as early and frequently as needed in the weeks
following birth.

—Reviews her postpartum care plan with her provider prior to discharge from
maternity care, revising as needed. The care plan should include a list of
warning signs and responses for life-threatening postpartum complications,
a list of lactation support resources, a “first call” phone number for her
postpartum medical home, including a contact for breastfeeding issues, and
the time and date of postpartum visits.

Attends a comprehensive postpartum visit, scheduled at an interval tailored to
the needs of the mother-infant dyad.

Every clinical setting

rDetermines guidelines for patient education, discharge from inpatient maternity
care, and indications for early postpartum visits.

—Coordinates ongoing care between inpatient and outpatient settings and
between the maternal and infant providers to facilitate the health and wellbeing
of the dyad. This includes coordination for issues related to breastfeeding.

—Screens for and treats common morbidities, including mental health issues,
smoking, and substance use, as well as concerns such as unstable housing and
food insecurity.

i Ensures that each woman has identified a source of ongoing primary health
care.

Every clinical setting

—tmplements treatment protocols and either provides desired care or facilitates
timely referral to an appropriate resource. Whenever feasible, a warm hand-off
is provided, via a face-to-face introduction to the specialist to whom the patient
is being referred.

—Maintains an up-to-date inventory of community resources to assist with unmet
needs, such as 24-hour hotlines, food banks, diaper banks, lactation support
groups, and home visiting programs.

© 2017 American College of Obstetricians and Gynecologists 7l%/larch 2017
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.IN WOMEN’S HEALTH CARE

. safe health care for every woman . .

rDevelops strategies to reach women who do not attend the comprehensive
postpartum visit.

Every identified need
s assessed for its acuity using a tiered response.

if life-threatening, the identifying provider facilitates transportation to an
appropriate facility for immediate care.

rf non-acute, the need is addressed by the woman and her provider in a
woman-centered, shared-decision making discussion, honoring each woman’s
self-sufficiency and autonomy.

Every health system

—Convenes inpatient and outpatient providers to share successful strategies and
identify opportunities for improvement.

rtdentifies and monitors postpartum quality measures, such as postpartum
emergency room utilization and readmission rates.

—Works toward quality metrics that compare postpartum outcomes with prenatal
intentions, such as receipt of intended contraception or attainment of desired
breastfeeding duration.

—Conducts quality improvement projects to reduce preventable postpartum
morbidity.

—Collaborates with the community to maintain a clearinghouse for resources that
address the needs of women during the postpartum period.

rEnsures that reimbursement policies do not disincentivize postpartum visits.

© 2017 American College of Obstetricians and Gynecologists. Permission is hereby granted for duplication and distribution of this document, in its entirety and
without modification, for solely non-commercial activities that are for educational, quality improvement, and patient safety purposes. All other uses require written
permission from ACOG.

Standardization of health care processes and reduced variation has been shown to improve outcomes and quality of care. The Council on Patient Safety in Women'’s
Health Care disseminates patient safety bundles to help facilitate the standardization process. This bundle reflects emerging clinical, scientific, and patient safety
advances as of the date issued and is subject to change. The information should not be construed as dictating an exclusive course of treatment or procedure to be
followed. Although the components of a particular bundle may be adapted to local resources, standardization within an institution is strongly encouraged.

The Council on Patient Safety in Women'’s Health Care is a broad consortium of organizations across the spectrum of women’s health for the promotion of safe health
care for every woman.

7K8larch 2017
For more information visit the Council’s website at www.safehealthcareforeverywoman.org
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APPENDIX A: SAMPLE DISCHARGE SHEET FOR HYPERTENSIVE DISORDER PATIENTS

Instructions for Patients with Diagnosis of Preeclampsia, HELLP Syndrome or
Eclampsia

It is very important for you to follow doctor instructions and pay careful attention to any
symptoms you may have. For up to 6 weeks after delivery you are still at risk for emergencies
related to your high blood pressure in the hospital. You have been given information about
this condition—Yes__ ,No___.

Get emergency care if you have shortness of breath, headache, seizures, pain in the upper
stomach area, or high blood pressure.

Do not wait to get care, it could be a matter of life or death. Take this information with you
and tell the doctor you had a baby on

Take your Medicines as ordered (be sure to get them from the drug store as you leave the hospital):

1) To be taken every _ hours. Next dose due:

2) To be taken every _ hours. Next dose due:

3) To be taken every _ hours. Next dose due:

Your follow-up appointment has been made with Dr. in days.
Date: Time:

It is important to keep this appointment.

You have been instructed to check your blood pressure at home daily: Yes No

If your blood pressure is greater than __ 140 _systolic (top number) and/or greater than __ 90
diastolic (bottom number), call your healthcare provider

Phone Number: and if you cannot reach them, go to the emergency
room.

Page 73 v. 2/2016
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APPENDIX B: SAMPLE DISCHARGE INSTRUCTIONS FOR ALL PATIENTS WHO HAVE BEEN
PREGNANT

Discharge Instructions for All Patients who have been Pregnant

It is very important for you to follow doctor instructions and pay careful attention to any
symptoms you may have. For up to 6 weeks after delivery you are at risk for emergencies related
to your pregnancy.

Get emergency care if you have shortness of breath, headache, seizures, pain in the upper
stomach area, or high blood pressure.

Do not wait to get care, it could be life threatening. Take this information with you and tell the
doctor you had a baby on

Take your Medicines as ordered (be sure to get them from the drug store as you leave the hospital):

1) To be taken every _ hours. Next dose due:

2) To be taken every _ hours. Next dose due:

3) To be taken every __ hours. Next dose due:

Your follow-up appointment has been made with Dr. in days.
Date: Time:

It is important to keep this appointment.

You have been instructed to check your blood pressure at home daily: Yes No

If your blood pressure is greater than 140 systolic (top number) and/or greater than
90 diastolic (bottom number), call your healthcare provider

Phone Number: and if you cannot reach them, go to the emergency room.

Page 74 v. 2/2016
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Patient, Family & Staff Support

Experiencing preeclampsia or a cardiac event during pregnancy can be a traumatic event for everyone
involved including the patient, her family and members of the care team. Women and their families
require emotional support before, during and after severe maternal events. Communication is critical,
including providing the opportunity for women and families to know what happened during the event
and why and to be listened to and have their experience acknowledge. Similarly, unexpected severe
events and outcomes can have a significant emotional impact on clinical staff and require additional
support.

Recommendation: All healthcare facilities include in their obstetric emergency plans, resources and
guidelines for providing support to patients, families and clinical staff.

Recommended Resources:

ACOG District 1l Safe Motherhood Initiative: Support for Patients, Families, Staff
https://www.acog.org/-/media/Districts/District-11/Public/SMI/v2/PST-zs-03-AF-140519-
BereavementResources.pdf

Medically Induced Trauma Support Services. Tools for Building a Clinician and Staff Support program.
http://www.mitsstools.org/tool-kit-for-staff-support-for-healthcare-organizations.html

Council on Patient Safety in Womenis Healthcare: Patient Safety Bundle- Patient, Family and Staff
Support after a Severe maternal Event ( see appendix)
http://www.safehealthcareforeverywoman.org/secure/patient-and-family-support-after-maternal-
event-bundle.php
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Example Patient, Family, Staff Support Tool- ACOG District Il- Safe Motherhood Initiative

MATERNAL SAFETY BUNDLE

Tool for Staff after Severe Morbidity
or Maternal Death

STEP 1 CLINICAL CARE:

[] Assure patient stability
[] call for support for care of other patients & provider support (colleagues and leadership)
[] call for patient/ family support and comfort (social worker, dergy, other staff member)

STEP 2a PLAN INITIAL PATIENT/FAMILY MEETING:

GATHER THE FACTS AND DEBRIEF:

[ review all medical records

[] review with other health care providers who were involved
[ clarify and wnderstand the facts

[] Awoid speculation and blame

[ Assess cultural/religious practices and prep team

WHO SHOULD ATTEND THE MEETING:
[] Patient and patient approved family members
[] other health care providers directly involed
[ skilled communicators, if needed

[ Mon-family memiber translator

[ meet any spedial needs of your patient

[ Decide who will lead the discussion

LOCATION OF MEETING:

[ set the time and place for the meeting as soon as possible
[ choose a setting where you can meet face to face, seated
[] Find a comfortable environment with confidentialityprivacy

Safe Motherhood Inftiative
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Tool for Staff after Severe Morbidity
or Maternal Death

STEP 2b PLANNING WHAT TO SAY:

ORGANIZE YOUR THOUGHTS AND CONSIDER HOW YOU WILL:
[ mManage your own emotions (but don't be afraid to show sormow)

[ Acknowledge that something unexpected has happened

[] Express your concern and regret

[] respond toyour patient’s emotional reactions

[] respond to questions your patient is likely to ask

[] explain the process for any analysis of the adverse event

STEP 3 INITIAL PATIENT/FAMILY MEETING:

DURING MEETING:

[ Find out what your patient/family already knows

[ Acknowledge patient suffering and convey empathy
[] set agenda for the meeting

[] Present the existing facts

[] Describe clinical condition as it now exists

[] Describe any future care requirements

[[] Express your concern and regret as appropriate

[ Try not to overload with too much information

[] repeat key aspects, if needed

[ Communicate in a dear, sensitive, and empathetic manner
[] welcome note taking, support persons, and questions
[ Discuss how serioushy you are taking the situation

END OF MEETING:

[] confirm the clinical next steps

[ Summarize the discussion

[] Test for understanding of information with open-ended questions
[ Define what the next steps will be in process

[] Answer any questions about how'why the event occurred

[ provide contact information

[] Arrange a follow-up meeting

Safe Motherhood Inftiative
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Tool for Staff after Severe Morbidity
or Maternal Death

STEP 4 FOLLOW UP AND RECOVERY:

PATIENT/FAMILY:

[] keep patient and family aware of patient condition

[] contimue to provide clinical and emotional support

[ Askwhat resources patient/family is using

[ Provide resources for patient/family (religious, social, cultural as needed)
[ convey newly uncovered facts to your patient

[] Discuss what steps have been taken to prevent similar harm

[] provide a further expression of regret

PROVIDERS:

[ inform Risk Management

[] inform primary providers of patient condition

[] Arrange appropriate emoticnal support for all those involved
[ Document the clinical care and discussions ina factual way

Modified from:
Obstetric Communication Response Team (OCRT) Checklist, Montefiore Medical Center, 2014

Checklist for Disclosure. The Canadian Medical Protective Association (CMPA)Y 2008,
http:/fwww.ompa-acpm.ca/ompapd0dy docs/resource_files/mil_guides/disclosure/checklist/index-e.htmi

Guidelines for Disclosure after an Adverse Event. Institute for Professionalism & Ethical Practice. The Risk
Management Foundation of the Harvard Medical Institutions, Inc. 2000
https:f"www.rmfhanard.edu/-/media/ Files/ Global/ KC/ POFs/adverse_event_guidelines.pdf

Disclosure and discussion of adverse events. Committee Opinion Mo. 520. American College of Obstetri-
cians and Gynecologists. Obstet Gynecol 2012;119:686-9.
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REPORTING/SYSTEMS LEARNING

There are three key domains of reporting and systems learning that every facility providing obstetric
care should establish. These domains are focused upon learning from severe obstetric events in order to
generate system-wide improvements.

Implementation Focus

Every Unit:

1. Establish a culture of huddles for high-risk patients and post event debriefs to identify successes and
opportunities.

2. Multidisciplinary review of serious hypertension or cardiac events for systems issues

3. Monitor outcomes and process metrics in a facility-based perinatal quality improvement committee

Links and Examples of Reporting/System Learning Resources

AIM eModule: Severe Maternal Hypertension Reporting
https://safehealthcareforeverywoman.org/aim-emodules/#1472839740037-c2e8f3f3-4ba9

Briefs, Debriefs, and Huddles

AHRQO TeamSTEPPS Team Strategies & Tools to Enhance Performance and Patient Safety: Briefs, Debriefs, and Huddles

Severe Maternal Hypertension Debrief

PHEW Debrief

Team Communication
CMOQCC Teamwork and Communication

Systems Learning Through Drills
CMQCC Kaiser Evaluation Form for Drills
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Briefs, Huddles & Debriefs

A culture of briefs, huddles and debriefs will provide obstetric teams with the opportunity to identify
successes and opportunities for improvement after significant hemorrhage events. Briefs, huddles and
debriefs improve role clarity, situational awareness and utilization of available resources. They should
become a part of the routine culture for the unit.

Briefs are planning meetings that aim to:

1. Form the team

2. Designate roles and responsibilities

3. Establish goals

4. Engage the entire team in planning, including patients

Huddles are brief ad-hoc meetings that aim to:

1. Regain situational awareness and express team concerns
2. Discuss critical issues

3. Anticipate outcomes

4. Assign resources

Debriefs are feedback sessions that occur shortly after events including the involved care team.

Debriefs aim to:
1. Identify opportunities to improve teamwork, skills and outcomes
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Severe Maternal Morbidity Review

Process for Reviewing Severe Maternal Morbidity Event

Source: http://www.safehealthcareforeverywoman.org/secure/smm-forms.php (see appendix for example severe maternal morbidity review

form)

What events should be reviewed?

Pregnant, peripartal or postpartum women receiving 4 or more units of blood products

Pregnant, peripartal or postpartum women who are admitted to an ICU as defined by the center.
= Other pregnant, peripartal or postpartum women who have an unexpected and severe medical event fi
at the discretion of the facility

Who should review the event?

Multidisciplinary standing committee at facility representing:

Obstetrical providers (obstetricians, family physicians and/or advanced practice nurses)
Anesthesia providers

Obstetric care nurses

Facility quality improvement team

Facility administration

Patient advocate (should be considered)

Scribe

If small center, consider partnering with regional perinatal center or outsourcing the review.

When to review?

As close as possible to the time of the event
The more severe the event, the closer the timing to review
If large birthing facility with a number of events, consider scheduling regular meeting to do reviews.

How to review?

Reviews should be sanction by the facility and protected from discovery. Confidentiality statements
should be gathered from each committee member.

Gather all past and current patient medical records and facility records regarding this patient and event.

Engage a trained reviewer/abstractor to complete Part A, the Abstraction Form, including a pertinent
synopsis of the event and objective information found in the records.

Primary review is then presented to the review committee.
» Reviews follow a standard format, such as Part B fi The assessment form

Review concludes with recommendations.

Available at safehealthcareforeverywoman.org. This form was originally developed by the California Pregnancy-Associated Mortality Review (CA-
PAMR) using Title V MCH funding and is adapted with permission from the California Department of Public Health, Maternal, Child and Adolescent
health Division. Sacramento, CA.
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Leadership

Team Events

Sharing the Plan

+ Brief - Short session prior to start to
share the plan, discuss team formation,
assign roles and responsibilities, establish
expectations and climate, anticipate
outcomes and likely contingencies

Monitoring and Modifying the Plan

» Huddle - Ad hoc meeting to re-establish
situational awareness, reinforce plans
already in place, and assess the need to
adjust the plan

Reviewing the Team’s Performance

» Debrief - Informal information exchange
session designed to improve team
performance and effectiveness through
lessons learned and reinforcement of
positive behaviors
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Brief Checklist

During the brief, the team should address
the following questions:

Who is on the team?

Do all members understand and
agree upon goals?

Are roles and responsibilities
understood?

What is our plan of care?

What is staff and provider’s
availability throughout the shift?

How is workload shared among
team members?

What resources are available?

89 17
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Leadership

Debrief Checklist

The team should address the following
questions during a debrief:

Was communication clear?

Were roles and responsibilities
understood?

Was situation awareness
maintained?

Was workload distribution
equitable?

Was task assistance requested or
offered?

Were errors made or avoided?
Were resources available?
What went well?

What should improve?

% 18



Severe Maternal Hypertension Debrief Form

Was antihypertensive treatment administered in 60 minutes?

Yes
No

If antihypertensive treatment not administered in 60 minutes, why?

Time to treatment was:

30 minutes or less
60 minutes or less
Greater than 60 minutes

What went well?

What could we do better?
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P.H.E.W. i The Abbreviated Debrief

Courtesy of Felicia Fitzgerald /ILPQC

Perinatal Outreach Educator | Perinatal Center

The University of Chicago Medicine

P - Problem

H - How did we do?

E - Explain

W - Was there room for
Improvement?

Sample Response Response
B/P: 189/120

Well

Treated in 20
minutes

Always

PHEW!
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DATA COLLECTION & REPORTING FOR AIM

All data will be entered into the AIM Database which can be found at:
https://www.maternalsafety.org/users/sign_in. AIM will collect process and structure

measures from hospitals. MSPQC will calculate and submit outcome measures. See the full AIM
data collection plan here: https://safehealthcareforeverywoman.org/wp-
content/uploads/2019/02/AIM-Data-Collection-Plan_Latest-v2-4-19-1.xIsx

Process Measures: Measurement of specific steps that are implemented in order to achieve
a desired outcome. Process measures typically document the frequency a new approach is

used.

Process measures for the MSPQC/AIM Hypertension & Heart include:

P1: Unit Drills

Report # of Drills and the drill topics

Pla: In this month, how many OB drills (In Situ and/or Sim Lab) were performed on your
unit for any maternal safety topic?

P1b: In this month, what topics were covered in the OB drills?

(At least 1 drill per year on cardiac arrest and 1 on severe hypertension/preeclampsia)

P2: Provider
Education

Report estimate in 10% increments (round up)

P2a: At the end of this month, what cumulative proportion of OB physicians and
midwives has completed (within the last 2 years) an education program on Severe
Hypertension?

P2b: At the end of this month, what cumulative proportion of OB physicians and
midwives has completed (within the last 2 years) an education program on the Maternal
Hypertension bundle elements and the unit-standard protocol?

P3: Nursing
Education

Report estimate in 10% increments (round up)

P3a: At the end of this month, what cumulative proportion of OB nurses has completed
(within the last 2 years) an education program on Hypertension?

P3hb: At the end of this month, what cumulative proportion of OB nurses has completed
(within the last 2 years) an education program on the Hypertension bundle elements and
the unit-standard protocol?

Report Numerator/ Denominator
Denominator: Women with persistent (twice within 15minutes) new-onset Severe HTN
(Systolic: = 160 or Diastolic: = 110)

Numerator: Among the denominator, patients who were treated within 1 hour with IV
Labetalol, IV Hydralazine, or PO Nifedipine

Report Numerator/Denominator
Denominator: Women with persistent (twice within 15minutes) new-onset Severe HTN

Systolic: = 160 or Diastolic: = 110)

a)

b)

Numerator: Among the denominator, patients who had a follow visit scheduled in the

record prior to discharge within 7 days
Numerator: Among denominator, patients who were given printed education
materials on preeclampsia/severe hypertension
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Structure Measures: Measurement of a feature of a healthcare organization related to the capacity to
provide high quality health care. Structure measures include measures of the human and material
resources available to the healthcare system and organizational factors such as staff deployment and
protocols. (Agency for Healthcare Research and Quality)

Structure measures for the MSPQC/AIM Hypertension/Heart Initiative include:

S1: Patient, Family & Report Completion Date
Staff Support Has your hospital developed OB specific resources and protocols to support patients,
family and staff through major OB complications?

S2: Debriefs Report Start Date
Has your hospital established a system in your hospital to perform regular formal debriefs
after cases with major complications?

S3: Multidisciplinary Report Start Date

Case Reviews Has your hospital established a process to perform multidisciplinary systems-level reviews
on all cases of severe maternal morbidity (including women admitted to the ICU, receiving
>4 units RBC transfusions, or diagnosed with a VTE)?

S4: Unit Policy and Report Completion Date

Procedure Does your hospital have a Severe Hypertension/Preeclampsia policy and procedure
(reviewed and updated in the last 2-3 years) that provides a unit-standard approach using a
stage-based management plan with checklists?

S5: EHR Integration Report Completion Date

Were some of the recommended Severe Hypertension/Preeclampsia bundle processes
(i.e. order sets, tracking tools) integrated into your hospitalis Electronic Health Record
system?
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MSPQC Severe Maternal Hypertension Baseline Data Collection

Use the following guidelines to assist in your baseline data collection for P4 and P5 (Time to Treatment and Scheduled
Follow Up). Please note that if you are a small hospital with low delivery volume, you may have very few to no
patients between Oct-Dec 2019. If this is the case, please add additional months from 2019 working back from
October until >5 patients are identified. .

Patients to include in baseline data collection:

e Pregnant or postpartum women (6 weeks) that present to L&D, Triage, ED, Antepartum, or Postpartum unit at
your hospital that have a sustained (>15 minutes) elevated BP of 2160 systolic and/or 2110(105) diastolic.

e Retrospectively pull any pregnant or postpartum patient (6 weeks) with a single elevated BP of >160 systolic
and/or >110(105) diastolic in a hospitalization.

» Review these records to identify if the elevated BP was sustained for >15 minutes if they received appropriate
treatment within 1 hour and if they had a scheduled follow up within 7 days.

e How to handle maternal transfers:

o Transferred out: Transferring hospital should collect data on any patients that meet criteria before they
were transferred. You may have to follow-up with the receiving hospital to which the patient was
transferred in order to obtain patient outcomes (diagnosis at discharge, patient education, follow-up
appointments).

o Transferred in: Receiving hospital should collect data ONLY on patients that meet the above requirements
while at their facility. If a patient has already been started on medications for elevated BP prior to
arriving at your facility, do not complete a data form.

Identifying baseline data may require collaboration with IT/EMR, ED, Pharmacy, Billing/coding department

All Levels:

e Retrospective chart review for Oct-December 2019 using:

o ICD-10 codes for Preeclampsia Diagnosis codes in L&D, ED, Triage, Antepartum, Postpartum (last tab of
AIM SMM excel file - download here)

0 EMR searches/reports using keywords for pregnant/postpartum patients such as: chronic HTN,
preeclampsia, eclampsia, superimposed preeclampsia, preeclampsia with severe features, systolic BP >
160, diastolic BP > 110(105), etc.

o Delivery logs

o Pharmacy records for Labetalol, Hyrdalazine, Nifedipine, and Magnesium Sulfate
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Cardiovascular disease was the leading cause of pregnancy-related death in
Mississippi between 2013 and 2016. Women who have known heart disease or
who have significant risk factors including chronic hypertension and
preeclampsia are at an increased risk of cardiac related death for years following
the end of a pregnancy.

The following resources are included to enhance awareness and education for
MS hospital teams about the optimal care of women with and at risk of cardiac
complications.

Implementation Focus: Each facility develop a response process/protocol for
cardiac arrest/ cardiopulmonary collapse in pregnant women and perform at least
1 drill per year on cardiac arrest.

Links and Resources

ACOG Practice Bulletin No. 212: Pregnancy and Heart Disease

https://journals.lww.com/greenjournal/Fulltext/2019/05000/ACOG Practice Bulletin No 212 Pregna
ncy and.40.aspx#pdf-link

CMQCC Toolkit: Improving Health Care Response to Cardiovascular Disease in

Pregnancy and Postpartum
https://www.cmacc.org/projects/cardiovascular-disease-pregnancy-postpartum

CMQCC Signs and Symptoms Infographic English PDF

https://www.cmgcc.org/resource/cvd-signs-and-symptoms-infographic-english-pdf
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Cardiovascular Addendum to Hypertension Bundle
James N Martin Jr., MD
BASIS-Foundation

e Heart disease is the No.1 killer of womenOthe population-adjusted risk of cardiovascular mortality is
20.9% for women versus 14.9% for men.

* 90% of women have at least one risk factor for developing heart disease; optimal prevention strategy
begins decades before clinical heart disease is apparent.

e The OBGYN specialist can be a critical element in improving womenis health by early identification and
modification of risk factors for heart disease and stroke.

e Obese women have a 64% risk for coronary artery disease, higher than the 46% risk observed in obese
men.

e Maternal heart and vascular diseaseOcardiovascular disease&is now the leading cause of death in
pregnant women and women in the postpartum period, contributing to 26.5% of all pregnancy-related
deaths in the United States.

e The great majority of maternal cardiovascular disease which contributes most to maternal morbidity and
mortality is acquired and becomes evident over the course of pregnancy and the postpartum period. The
most common presentations of acquired maternal heart disease are heart failure, myocardial infarction,
arrhythmia, or aortic dissection.

e Itisestimated that at least a quarter of maternal deaths could be prevented if cardiovascular disease were
considered in the differential diagnosis by treating health care providersGthere is overlap between
pathology and the normal symptomatology of pregnancy which can challenge accurate and timely
diagnosis of cardiovascular threats to maternal well-being .

* Preeclampsia and gestational hypertension impart a 3 to 6-fold increased risk of subsequent hypertension
and a 2-fold risk for ischemic heart disease and stroke.

e Patient characteristics and pregnancy complications facilitate identification of the patient at risk for
maternal cardiovascular disease during or following gestation. The following are risk factors for maternal
cardiovascular disease (adapted from Box 3 in ACOG Practice Bulletin 212):

0 Non-Hispanic black race

o0 Older age (more than 40 years)

0 Obesity

0 Hypertensive disorders of pregnancy including gestational hypertension, preeclampsia, eclampsia,
and HELLP syndrome (hemolysis, elevated liver enzymes, and low platelet count)

Chronic vascular disease presenting as chronic hypertension, pregestational diabetes mellitus,

and autoimmune inflammatory disease

Complications of pregnancy including preterm delivery, gestational diabetes mellitus and low birth

weight for gestational age

Obstructive sleep apnea (moderate to severe)

Strong family history of heart disease

Exposure to cardiotoxic drugs

Cigarette smoker

0 Hypercholesterolemia
EXECUTION of Practice Hypertension/Cardiovascular Disease Bundle:

o

o

O O OO

1. CGlobal cardiovascular risk assessment. Global cardiovascular risk assessment (GCRA) should be
undertaken in all pregnant women in order to detect silent cardiovascular disease, with or without
symptoms (AHA 2010). The algorithm in Figure 1 of the Pregnancy & Heart Disease Practice Bulletin Ng%.
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212 should be utilized. The GCRA should be performed within 24-48 hours of delivery and before
discharge postpartum from the hospital/birthing center checking 1-SYMPTOMS, 2-VITAL SIGNS, 3-RISK
FACTORS and 4-PHYSICAL EXAM (loud murmur or lung changes suggestive of fluid). The GCRA Score
should be recorded in the patientis chart. If screening results are abnormal/CVD is highly suspected,
cardiac consultation is indicated before delivery discharge.

SYMPTOMS WITAL SIGNS I RISK FACTORS

MYHA class =1 * — B e i e
- Festing HR 2110 bam

- Systolhc BP p 140 memHE
- FH =24

- Dryger nat 206,

- Age 22D years

African American

- PY e dra iy abeiity
(Bl 235

Pre-adating ilabetes
Hypertension
- Suligtance wEn sas=.
R e
T L
" daatory af chernot®us iy

!

1 Syrrepieem = 5 1 Vitel Elgres Abrormal + o 1 Risk Fastor pr
AMY COM BINATION ADDNG TO - 4

PHYSICAL EXaPM
ABNORAMAL FINDINGS

Heart: Lowd murmmors gr
Long: Basiles crackles

e YES

PAFIY snar Primary

\:-E;-;n-;nl;-t-l--n-n_ln-d;-l;: _l

Dbain: EXG and BAEP

- Echocerdiogrsn +f: CHR o -
3 hvour Holiee rronrioe, of e

- Foaleural o cardiolog for o

i TRR, CBC, COmpresnt e o i

Follenw-up within 1 wesk

—v— L |

SHENS Sl My mp RO fedobeed
Reasturancs and rowtine Follow-uan

alvs Soigass L sulpacted, or IFThe BT e iy e oles ot e
Mk Suspecied

Sl gy vy, CTA wn. @ ernetive ety ©f pospartum
« prodile, Asvesial Blood pay, Drug sresn, Tie, st

Figure 1. Cardiowsscular Disease Assessmant in Pregnant and Postpanum Warman. *The MYHA Functional Classifcsiion s
mwn Hable st hitpcsosss heart o HEARTOR GACo nditionaMeartFallureddboutiHe enFailureClasses-of-Haan-Fallure_UCM_30E328
Articha jup. Abbreviations: BMIL body mass index; BANP, brain natriuratic paptads: BP, blood pressare; CAC, complata blood count:
CVD, eardiovascuiar disoase; CHRA, chest xoay; EKG, slectrocardiogramm; HFL heart rato; MEM, maternal-hetal meadicine: TSH,
thyroid silmulasing hormone; NYHA, Mew York Heart Association; RA, respirmtony rate. (Modified from Californis Depanment of
Fublic Heailth, 2007; supparted by Thia V' funds. Developed in partnesship with Califoonis Maternal Quality Cone Collabarative
Cardiovascular Disssss in Prognancy and Postpastum Taakfiorcs, Vsl www CWIDCC.ong for details )

2. Heart/Cardiovascular disease known prior to pregnancy®Early postpartum follow-up. Pregnant and
postpartum patients with known cardiovascular disease should continue under the care of a
cardiologist/internist during and following pregnancy, in addition to obstetrics-indicated postpartum care.
An early postpartum follow-up visit 7-14 days after delivery is recommended for women with known heart
disease/cardiovascular disorders with either the primary care provider or cardiologist.

3. Contraception. Contraceptive needs for any mother found to have and/or to be at risk for cardiovascular
disease should be addressed before labor and delivery and resolved during the delivery hospitalization.
Intrauterine devices are the recommended nonpermanent option for women with high-risk cardiovascular
conditions because they are highly effective, reliable and reversible. Contraceptive choices should be
tailored to the type of CVD present.

4. Early postpartum evaluation of hypertensive mothers. Mothers exhibiting any evidence of hypertension
during pregnancy (gestational hypertension, preeclampsia, chronic hypertension with/without
superimposed preeclampsia, HELLP syndrome, eclampsia) should be re-evaluated within 7-10 days of
delivery for signs/symptoms of hypertension requiring additional or different drug therapy to sustain
blood pressures <150 mmHg systolic and <100 mmHg diastolic.
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5. Routine post-delivery obstetric check-up. An early postpartum visit within 10-14 days of delivery for
hypertension or heart disease reasons does not supplant the routine postpartum check-up following
vaginal or cesarean delivery which is scheduled usually to occur 2-6 weeks postpartum. If contraceptive
decisions have not been decided or executed, they can be done at this visit.

6. Attention to possibly developing postpartum cardiomyopathy. Evidence of underlying cardiovascular
disease can present initially either during pregnancy or in the first days, weeks and months postpartum.
Postpartum women who develop shortness of breath, chest discomfort, palpitations, arrhythmias, or fluid
retention should be evaluated for peripartum cardiomyopathy®an echocardiogram is generally the most
important diagnostic test. Persistent respiratory symptoms and inew-onset asthmat may be a
presentation of heart failure.

7. Acute coronary syndrome. A pregnant or postpartum patient with chest pain or cardiac symptoms should
be considered to possibly have acute coronary syndrome and quickly evaluated.

8. Breastfeeding. Because breastfeeding has important short and long-term health benefits for women,
lactation is encouraged in patients with heart/cardiovascular disease.

9. The 10-12 Week Postpartum Maternal Cardiovascular Assessment Visit. Mothers with any of the risk
factors for maternal cardiovascular disease listed above (see bullets) should be re-evaluated at 10-12
weeks postpartum as outlined in ACOG Practice Bulletin No. 212 Box 4.

0 Medical history
Smoking (# of cigarettes/dayl, # of years smoked)
Physical activity (times per week, duration)
Breast feeding (how long)
History of hypertension, diabetes, or cardiovascular disease
First degree family history of CVD, hypertension, diabetes
0 Physical examination
Resting blood pressure and heart rate
Body mass index and waist circumference
0 Biochemical testing
Cholesterol/lipid profile
Fasting glucose (or diabetes screening if patient had GDM
Urine protein:creatinine ratio
0 Nutrition assessment

10. Subsequent Care. In addition, at the 10-12 week postpartum cardiovascular risk assessment visit, the
patient should be counseled with regard to her cardiovascular risk factors and how she should address
them using checkups, medication, exercise and diet.

11. Postpartum Depression. Because cardiovascular disease during pregnancy and the postpartum period has
mental health implications, patients should be screened for depressive symptoms and referred to
social/psychologic services as indicated.
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Abstract—This is the first scientific statement from the American Heart Association on maternal resuscitation. This document
will provide readers with up-to-date and comprehensive information, guidelines, and recommendations for all aspects
of maternal resuscitation. Maternal resuscitation is an acute event that involves many subspecialties and allied health
providers; this document will be relevant to all healthcare providers who are involved in resuscitation and specifically
maternal resuscitation. (Circulation. 2015;132:1747-1773. DOI: 10.1161/CI1R.0000000000000300.)
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Cardiac arrest in pregnancy is one of the most challenging
clinical scenarios. Although most features of resuscitating
a pregnant woman are similar to standard adult resuscitation,
several aspects and considerations are uniquely different. The
most obvious difference is that there are 2 patients, the mother
and the fetus. Caregivers must have a thorough understanding
of maternal mortality to best prevent and treat cardiac arrest
in pregnancy. Maternal mortality is defined as the death of
a woman during pregnancy and up to 42 days after delivery
or termination of pregnancy, provided that the cause of death
is related to or aggravated by the pregnancy or its manage-
ment. Recent data from the US Nationwide Inpatient Sample
suggest that cardiac arrest occurs in 1:12000 admissions
for delivery.! Globally, 800 maternal deaths occur daily.?®
Maternal mortality trends in the United States as reported by
the Centers for Disease Control and Prevention from 1989
to 2009 have documented a steady increase from 7.2 deaths

per 100000 live births in 1987 to 17.8 deaths per 100000 live
births in 2009. However, maternal mortality rates are just
a small representation of maternal critical events; maternal
near-miss data should be considered. A maternal near miss is
defined as “a woman who nearly died but survived a compli-
cation that occurred during pregnancy, childbirth, or within 42
days of termination of pregnancy.”® Data from the Netherlands
show an incidence of maternal near miss of 1:141 in delivery
wards.> Among cases with severe maternal morbidity, there
was an overall case fatality rate of 1:53. Knowledge deficits"®
and poor resuscitation skills® could be major contributors to
poor outcomes once cardiac arrest has occurred. Despite these
problems, recent data show that the rate of survival to hospi-
tal discharge after maternal cardiac arrest may be as high as
58.9%,! far higher than most arrest populations, further jus-
tifying appropriate training and preparation for such events
despite their rarity.

The American Heart Association makes every effort to avoid any actual or potential conflicts of interest that may arise as a result of an outside relationship
or a personal, professional, or business interest of a member of the writing panel. Specifically, all members of the writing group are required to complete
and submit a Disclosure Questionnaire showing all such relationships that might be perceived as real or potential conflicts of interest.

This statement was approved by the American Heart Association Science Advisory and Coordinating Committee on July 6, 2015, and the American Heart
Association Executive Committee on August 24, 2015. A copy of the document is available at http://my.americanheart.org/statements by selecting either
the “By Topic” link or the “By Publication Date” link. To purchase additional reprints, call 843-216-2533 or e-mail kelle.ramsay@wolterskluwer.com.

The online-only Data Supplement is available with this article at http://circ.ahajournals.org/lookup/suppl/doi:10.1161/CIR.0000000000000300/-/DC1.

The American Heart Association requests that this document be cited as follows: Jeejeebhoy FM, Zelop CM, Lipman S, Carvalho B, Joglar J, Mhyre
JM, Katz VL, Lapinsky SE, Einav S, Warnes CA, Page RL, Griffin RE, Jain A, Dainty KN, Arafeh J, Windrim R, Koren G, Callaway CW; on behalf of
the American Heart Association Emergency Cardiovascular Care Committee, Council on Cardiopulmonary, Critical Care, Perioperative and Resuscitation,
Council on Cardiovascular Diseases in the Young, and Council on Clinical Cardiology. Cardiac arrest in pregnancy: a scientific statement from the American
Heart Association. Circulation. 2015;132:1747-1773.

Expert peer review of AHA Scientific Statements is conducted by the AHA Office of Science Operations. For more on AHA statements and guidelines
development, visit http://my.americanheart.org/statements and select the “Policies and Development” link.

Permissions: Multiple copies, modification, alteration, enhancement, and/or distribution of this document are not permitted without the express
permission of the American Heart Association. Instructions for obtaining permission are located at http://www.heart.org/HEARTORG/General/Copyright-
Permission-Guidelines_ UCM_300404_Article.jsp. A link to the “Copyright Permissions Request Form” appears on the right side of the page.

© 2015 American Heart Association, Inc.

DOI: 10.1161/CIR.0000000000000300
101

Circulation is available at http://circ.ahajournals.org

1747


http://my.americanheart.org/statements
mailto:kelle.ramsay@wolterskluwer.com
http://circ.ahajournals.org/lookup/suppl/doi:10.1161/CIR.0000000000000300/-/DC1
http://my.americanheart.org/statements
http://www.heart.org/HEARTORG/General/Copyright-Permission-Guidelines_UCM_300404_Article.jsp
http://www.heart.org/HEARTORG/General/Copyright-Permission-Guidelines_UCM_300404_Article.jsp

6T0Z ‘v JaquianoN uo Aq Bio'sjeunoleyey/:dny wouy papeojumoq

1748 Circulation November 3, 2015

This scientific statement addresses all of the important
factors related to maternal arrest, including maternal physi-
ology as it relates to resuscitation, pre-event planning of the
critically ill pregnant patient, risk stratification during preg-
nancy, management of the unstable pregnant patient, basic
life support (BLS) in pregnancy, advanced cardiovascular life
support (ACLS) in pregnancy, neonatal considerations, emer-
gency medical service (EMS) care, cause of maternal arrest
(with a comprehensive discussion found in the online-only
Appendix), point-of-care instruments, immediate postarrest
care, medicolegal considerations, and knowledge translation,
training, and education recommendations.

Methods

Authors with expertise in maternal resuscitation and relevant
areas of specialty were selected to contribute to this statement.
Selection of the writing group was performed in accordance with
the American Heart Association’s (AHA’s) conflict-of-interest
management policy. Relevant literature considered for inclusion
in this statement was identified through an up-to-date search strat-
egy of the process used for the 2010 International Consensus on
Cardiopulmonary Resuscitation and Emergency Cardiovascular
Care Science With Treatment Recommendations and the 2010
International Liaison Committee on Resuscitation worksheets,
PubMed, Embase, and an AHA master resuscitation reference
library. The search also included a review of bibliographies and
manual searches of key articles. Participants volunteered to write
sections relevant to their expertise and experience. Drafts of each
section were written and sent to the chair of the writing group for
incorporation into a single document, which was then edited. The
edited document was discussed during Webinars in which par-
ticipants provided feedback to the primary author of each section
and discussed the document as a group. On the basis of these
discussions and consensus, the sections were then edited accord-
ingly by the primary author, returned to the chair, and reincorpo-
rated into the single document. Further edits were performed by
the chair, and a final version of the document was produced. The
final document was circulated among all contributors, and con-
sensus was achieved. Recommendations were generated from
this process and then assigned a class of recommendation and
level of evidence (Table 1). The final document was submitted
for independent peer review and has been approved for publica-
tion by the AHA Emergency Cardiovascular Care Committee
and Science Advisory and Coordinating Committee.

Important Physiological Changes in Pregnancy
Fetal development and maternal maintenance of pregnancy
require multiorgan physiological adaptations that are pertinent to
the team responding to cardiopulmonary arrest during pregnancy.

Cardiac output rises 30% to 50% as a result of increased
stroke volume and, to a lesser extent, increased maternal heart
rate (15-20 bpm).1% Systemic vascular resistance decreases
as a result of an increase in several endogenous vasodilators,
including progesterone, estrogen, and nitric oxide, leading to a
decrease in mean arterial pressure, reaching a nadir in the second
trimester.*? The enlarging uterus can produce increased afterload
through compression of the aorta and decreased cardiac return
through compression of the inferior vena cava, starting at =12

to 14 weeks of gestational age.®® As a result, the supine position,
which is most favorable for resuscitation, can lead to hypoten-
sion.’** A magnetic resonance imaging study comparing the
maternal hemodynamics in the left lateral position with those in
the supine position was performed.?® This study found that at 20
weeks of gestational age, there was a significant increase in ejec-
tion fraction of 8% and stroke volume of 27% in the left lateral
position. At 32 weeks, there was a significant increase in ejection
fraction of 11%, in end-diastolic volume of 21%, in stroke vol-
ume of 35%, and in cardiac output of 24% in the left lateral posi-
tion.® Uteroplacental blood flow increases from 50 to close to
1000 mL/min during pregnancy, receiving up to a maximum of
20% of maternal cardiac output at term.'® Expanded intravascu-
lar volume and a decrease in uterine vascular resistance facilitate
sufficient uterine placental blood. Overall, uterine vascular reac-
tivity is altered, characterized by reduced tone, enhanced vasodi-
lation, and blunted vasoconstriction. Systemic hypotension can
overwhelm the compensatory mechanisms, which attempt to
maintain uterine blood flow.

Functional residual capacity decreases by 10% to 25%
during pregnancy as the uterus enlarges and elevates the dia-
phragm. Increased ventilation (ie, an increase in tidal volume
and minute ventilation) occurs, beginning in the first trimester,
reaching a level 20% to 40% above baseline by term, mediated
by the elevated serum progesterone levels.t” This produces a
mild respiratory alkalosis with compensatory renal excretion of
bicarbonate, resulting in an arterial carbon dioxide pressure of
~28 10 32 mmHg (3.7-4.3 kPa) and a plasma bicarbonate level
of 18 to 21 mEq/L.*® Oxygen consumption increases because
of the demands of the fetus and maternal metabolic processes,
reaching a level 20% to 33% above baseline by the third tri-
mester.® The reduced functional residual capacity reservoir
and increased consumption of oxygen are responsible for the
rapid development of hypoxemia in response to hypoventila-
tion or apnea in the pregnant woman.?’ The oxyhemoglobin
dissociation curve is shifted to the right in the mother dur-
ing pregnancy (P, increases from 27 to 30 mmHg). A higher
partial pressure of oxygen is therefore required to achieve the
same maternal oxygen saturation. The same curve is shifted to
the left in the fetus (P, is 19 mmHg), conferring relative resil-
ience to hypoxic conditions. Upper airway edema and friability
occur as a result of hormonal effects and may reduce visualiza-
tion during laryngoscopy and increase the risk of bleeding.

Pregnancy is characterized by glomerular hyperfiltration
and increased renal blood flow by 40% to accommodate the
maternal role of fetal detoxification of metabolic byproducts
and maintenance of maternal osmoregulation in the face of
increased circulatory intravascular volume. Altered tubular
function prevents wasting of glucose, amino acids, and pro-
teins required by both maternal and fetal metabolisms. On
balance, Starling forces favor a narrowing of the oncotic pres-
sure-wedge pressure gradient, increasing the tendency for
pulmonary edema to develop.#

Progesterone relaxes gastroesophageal sphincters and
prolongs transit times throughout the intestinal tract during
the second and third trimesters,?22 predisposing the patient to
aspiration of stomach contents.

Drug metabolism is altered by several different mecha-

nisms in pregnancy.®*2¢ |n addition to changes in renal
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LEVEL A

Multiple populations
evaluated*

Data derived from multiple
randomized clinical trials
or meta-analyses

SIZE OF TREATMENT EFFECT

CLASS lla

Benefit >> Risk
Additional studies with
focused objectives needed

IT IS REASONABLE to per-
torm procedure/administer
treatment

m Recommendation in favor
of treatment or procedure
being useful/effective

m Some conflicting evidence
from multiple randomized
trials or meta-analyses

or standard of care

ESTIMATE OF CERTAINTY (PRECISION) OF TREATMENT EFFECT

LEVEL B m Recommendation in favor
Limited populations 0 TeaiNAIR O oS Aine
Sraliated® being useful/effective

. m Some conflicting
b e evidence from single
single randum.lzed trlal. randomized trial or
or nonrandomized studies nonrandomized studies
LEVEL C m Recommendation in favor
Very limited populations of treatment or procedure
evaluated* being useful/effective
Only consensus opinion :p?;':“mc::glszjmm
of experts, case studies, e e

Suggested phrases for should

is reasonable

may/might be considered COR Iz COR Il

witing recommendations is recommended can be useful/effective/beneficial may/might be reasonable No Benefit Harm
is indicated is probably recommended usefulness/effectiveness is is not potentially
is useful/effective/beneficial or indicated unknown/unclear/uncertain recommended harmful
or ot well established isnotindicated  causes harm
should not be associated with
Comparative treatment/strategy A is treatment/strategy A is probably 2;2?;:;?’;, ﬁ;ﬁg?&bsd_
effectiveness phrases' recommended/indicated in recommended/indicated in other
preference to treatment B preference to treatment B P shu{uld nadifbe
treatment A should be chosen itis reasonable to choose hseneori(l:liZT,'u zzin‘i)rrli[gt&:aredj
over treatment B treatment A over treatment B effective other

A recommendation with Level of Evidence B or C does not imply that the recommendation is weak. Many important clinical questions addressed in the guidelines do
not lend themselves to clinical trials. Although randomized trials are unavailable, there may be a very clear clinical consensus that a particular test or therapy is useful

or effective.

*Data available from clinical trials or registries about the usefulness/efficacy in different subpopulations, such as sex, age, history of diabetes, history of prior

myocardial infarction, history of heart failure, and prior aspirin use.

tFor comparative effectiveness recommendations (Class | and lla; Level of Evidence A and B only), studies that support the use of comparator verbs should involve

direct comparisons of the treatments or strategies being evaluated.

physiology, gastrointestinal absorption and gastrointestinal
transit affect bioavailability. Protein binding changes also alter
the free fraction of the drug available. Steroid-induced accel-
eration of the hepatic P450 metabolism and increased renal
clearance will also lower circulating drug levels.

Estimating Gestational Age

Management decisions made during a maternal cardiac arrest
may require estimation of gestational age. Symphysis fundal
height is the measurement from the top of the maternal pubic
bone to the top of the uterine fundus. In a singleton pregnancy,
with the fetus in a longitudinal lie, this height in centimeters will
approximately correspond to the gestational age in weeks when

measured between 16 and 36 weeks of gestation. If a tape mea-
sure is not available, finger breadths are usually used as a sur-
rogate for the centimeters. Classically accepted rule-of-thumb
landmarks may also be used: Gestational age is 12 weeks if the
uterus is palpable at above the pubic symphysis, 20 weeks if the
uterus is palpable at the level of the umbilicus,?* and 36 weeks if
the uterus is palpable at the level of the xiphisternum. However,
the fundus can be a poor predictor of gestational age and may
reach the umbilicus between 15 and 19 weeks of gestation.” In
the last month of pregnancy, after 36 weeks of gestation, there
may be diminution of the fundal height from 36 down to =32
cm as the fetal head engages into the pelvis. Fundal height may
also be skewed by other factors such as abdominal distention?
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and increased body mass index; therefore, fundal height may be
a poor predictor of gestational age.

Recommendation

1. Code team members with responsibility for preg-
nant women should be familiar with the physiologi-
cal changes of pregnancy that affect resuscitation
technique and potential complications (Class I;
Level of Evidence C).

The Critically 11l Pregnant Patient

Pre-Event Planning

The critically ill pregnant patient may be managed in units not
accustomed to managing obstetric patients such as the inten-
sive care unit (ICU), coronary care unit, or medical or surgical
ward. Teams on these units need to prepare for unexpected
emergencies in these patients?® by covering the following 4
important steps:

1. Preparation for cardiac arrest: Educate staff about the
management of cardiac arrest in pregnancy.

2. Preparation for perimortem cesarean delivery (PMCD):
Identify contact details or appropriate code calls to
mobilize the entire maternal cardiac arrest response
team, and ensure the availability of equipment for
cesarean delivery and resuscitation of the neonate. In
cultures that require consent for a PMCD, even in the
event of a cardiac arrest, pre-event consent should be
obtained.

3. Preparation for management of obstetric complica-
tions: Stock drugs and equipment commonly available
in obstetric units, including oxytocin and prostaglandin
F,. Pre-event planning for power of attorney related to
healthcare decisions should be done for the critically
ill patient.

4. Decisions involving the resuscitation status of the neo-
nate: Decisions about fetal viability should be made in
collaboration with the obstetrician, neonatologist, and
family. The decision depends on the gestational age and,
to a significant degree, the neonatal facilities available.
This information should be clearly documented.

Severity of lliness and Early Warning Scores

The British Center for Maternal and Child Enquiries report
of 2011 (2006-2008 triennium) has stated that timely recog-
nition of pregnant women at risk of potentially life-threat-
ening conditions plays an important role in the appropriate
institution of treatment.?” Brief checklists are provided for
the identification of a number of conditions, including sep-
sis, respiratory distress, and neurological complications. The
report also highlights the potential value of a modified early
obstetric warning score. In a more recent publication, using a
large British ICU data set, Carle et al?® described the evalua-
tion of several preexisting obstetric early warning scores and
the development and validation of a new obstetric score and
demonstrated excellent discrimination between survivors and
nonsurvivors for this new score (area under the receiver-oper-
ating characteristic curve, 0.995). These scores can be used
to monitor patients by clinical use of an early warning score

chart (Figure 1) and can accurately identify patients at high
risk of mortality, although not specifically mortality result-
ing from cardiac arrest. Therefore, they are of value in patient
management and triage.

Recommendations

1. Pregnant women who become ill should be risk
stratified by the use of a validated obstetric early
warning score (Class I; Level of Evidence C).

2. Hospital units with a pregnant woman in their care
should ensure that proper pre-event planning has
been instituted, including preparation for maternal
cardiac arrest and neonatal resuscitation (Class I;
Level of Evidence C).

Management of the Unstable Pregnant Patient

Rapid response to instability in the pregnant patient is essen-
tial for the prevention of cardiac arrest. Maternal hemody-
namics must be optimized; hypoxemia must be treated; and
intravenous access must be established.

Recommendations?®

1. The patient should be placed in a full left lateral
decubitus position to relieve aortocaval compression
(Class I; Level of Evidence C).

2. Administration of 100% oxygen by face mask to
treat or prevent hypoxemia is recommended (Class
I; Level of Evidence C).

3. Intravenous access should be established above the
diaphragm to ensure that the intravenously admin-
istered therapy is not obstructed by the gravid
uterus (Class I; Level of Evidence C).

4. Precipitating factors should be investigated and
treated (Class I; Level of Evidence C).

Cardiac Arrest Management

Basic Life Support

The cardiac arrest in pregnancy in-hospital BLS algorithm
should be used as a guide to management (Figure 2).

First Responders
Nurses are often first responders in cardiopulmonary arrest;
however, any hospital staff member may witness or discover a
patient in arrest and should be able to begin basic emergency
care.*® Basic emergency care is crucial. Rapid mobilization of
expert resuscitation teams and BLS performed competently
until the arrival of these teams give the woman the best chance
for return of spontaneous circulation (ROSC).
Accomplishing a coordinated, well-executed first
response is challenging in patient care areas in which cardio-
pulmonary arrest rarely occurs, including obstetric units.-*
The unique physiology of pregnancy renders the patient
vulnerable to hypoxemia and hemodynamic disadvantage,
given the rapid development of desaturation with apnea and
the presence of aortocaval compression when the patient is
unconscious and supine. Therefore, all BLS interventions
are essential and should be initiated rapidly and simulta-
neously once the rescuers arrive. First responders should
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Date

Time

Systolic BP

<80

80-89

91-139

140-149

150-159

WIN|FION|W

>160

Respiratory rate

<10

10-17

18-24

25-29

WIN=OlWw

>30

Figure 1. Example of a color-coded early warning

Heart rate

score chart based on the score developed by Carle

<60

et al.?® A score >6 should trigger a call for support

60-110

from the intensive care unit or rapid response team

111-149

and initiation of continuous monitoring of vital

WIN[Ofw

>150

signs. BP indicates blood pressure; Fio2, fraction of

FI0, to keep Sat >96%

inspired oxygen; GCS, Glasgow Coma Scale score;
and Sat, saturation.

Room air

24%-39%

WO

>40%

Temperature

<34

34.1-35.0

35.1-37.9

38.0-38.9

Wk Ok w

>39.0

Cconsciousness

Alert (GCS=15)

w|o

Not alert (<15)

initiate the usual resuscitation measures simultaneously,
including placement of the backboard and provision of chest
compressions and appropriate airway management, defibril-
lation when appropriate, and manual left uterine displace-
ment (LUD). To accomplish all tasks effectively, a minimum
of 4 BLS responders should be present.

Chest Compressions in Pregnancy

Adult Chest Compression Science

As with all adult resuscitations, high-quality chest compres-
sions are essential to maximize the patient’s chance of sur-
vival. For high-quality chest compressions, the patient must be
supine on a hard surface, the rescuer’s hands must be placed
correctly, the correct rate and depth of compressions must be
performed, and interruptions must be minimized. Because hos-
pital beds are typically not firm and some of the force intended
to compress the chest results in mattress displacement rather
than chest compression, we have traditionally recommended
the use of a backboard despite insufficient evidence for or
against the use of backboards during cardiopulmonary resus-
citation (CPR).*>** If a backboard is used, care should be taken
to avoid delays in the initiation of CPR, to minimize interrup-
tions in CPR, and to avoid line/tube displacement.*® Air-filled
mattresses should be deflated when CPR is performed.®°
Chest compression physiology has been best studied only with
the patient in the supine position and has never been studied
in a patient placed in a tilt.>® Chest compression recommenda-
tions for the pregnant patient are the same as the most current
recommendations for adult resuscitation.

Recommendations

1. Chest compressions should be performed at a rate
of at least 100 per minute at a depth of at least 2
in (5 cm), allowing full recoil before the next com-
pression, with minimal interruptions, and at a
compression-ventilation ratio of 30:2% (Class lla;
Level of Evidence C).

2. Interruptions should be minimized and limited to
10 seconds except for specific interventions such as
insertion of an advanced airway or use of a defibril-
lator®® (Class lla; Level of Evidence C).

3. The patient should be placed supine for chest com-
pressions (Class I; Level of Evidence C).

4. Thereis no literature examining the use of mechani-
cal chest compressions in pregnancy, and this is not
advised at this time.

Factors Affecting Chest Compressions
in the Pregnant Patient

Aortocaval Compression. In the pregnant patient, supine posi-
tioning will result in aortocaval compression. Relief of aorto-
caval compression must be maintained continuously during
resuscitative efforts and continued throughout postarrest care.
Manual LUD should be used to relieve aortocaval compres-
sion during resuscitation. Historically, tilt has been used as an
option to relieve aortocaval compression during resuscitation.
Rees and Willis® found that at >30° left lateral tilt, the manikin
slid off the incline plane and that chest compression force was
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Unresponsive

No breathing or no normal breathing
Uterus is at or above the umbilicus

’

Activate emergency response system:
* BLS response: minimum 3 additional staff + code cart
* ACLS: maternal code team activation
* Second responder: get AED immediately and apply

* Definite
Check pulse: pulse
Definite pulse within 10 seconds?

= Using bag-mask: give

\

* Recheck pulse every
2 minutes

No pulse

1 breath every 5-6 seconds

or unsure

Y

Document time
Start high-quality chest compressions*

I

Y ! }

‘ Apply AED ] | Perform appropriate airway management® ] ‘ Perform continuous manual LUD

Shockable *

* Not shockable

Give 1 shock
Resume CPR immediately

for 2 minutes Fluid resuscitation if PEA

Resume CPR immediately for 2 minutes
Check rhythm every 2 minutes; if not shockable

*Chest compressions in pregnancy:

* Use a firm backboard

* Place patient supine

* Place hands in center of chest (as in
nonpregnant patient)

* Compress at a rate of at least 100/min

* Compress at a depth of at least
2 inches (5 cm)

* Perishock pause <10 seconds

* Allow complete chest recoil after each
compression

* Minimize interruptions
* Perform continuous manual LUD

tTAppropriate airway management for pregnancy:

* Open airway by using head tilt—chin lift maneuver
(if not a trauma victim)

* Administer 100% O, at =15 L/min

* When available, perform bag-mask ventilation

* Avoid excessive ventilation

— Seal mask, ensure no leak around mask;
2-handed technique preferred

— Deliver each rescue breath over 1 second

— Give 2 breaths for every 30 compressions

- Give a sufficient tidal volume to produce visible
chest rise or fog within face mask.
If not seen, reopen airway and improve seal.
Consider using oral airway.

Figure 2. Cardiac arrest in pregnancy in-hospital basic life support (BLS) algorithm: simultaneous C-A-B-U (chest compressions/current-
airway-breathing-uterine displacement). ACLS indicates advanced cardiovascular life support; AED, automated external defibrillator;
CPR, cardiopulmonary resuscitation; LUD, left uterine displacement; and PEA, pulseless electric activity.

reduced as the angle of inclination was increased. It has also
been found that at >30° lateral tilt, inferior vena cava compres-
sion can still occur.%® In addition, the heart has been shown to
shift laterally during tilt® compared with the supine position.
Therefore, chest compressions performed with the patient in a
tilt could be significantly less effective than those performed
with the patient in the usual supine position, and this could have
a major impact on the chance of successful resuscitation.>5 In
the nonarrest population, manual LUD compared with 15° left
lateral tilt has been shown to result in less hypotension and a
significantly lower ephedrine requirement during a cesarean
delivery.% Additional benefits of manual LUD over tilt include
easier access for both airway management and defibrillation.
While manual LUD is performed, the patient can remain supine
and receive usual resuscitative measures, including high-quality
chest compressions without hindrance (Figure 3). Manual LUD
can be performed from the left of the patient (Figure 4), where
the uterus is cupped and lifted up and leftward off the maternal
vessels, or from the right of the patient (Figure 3), where the
uterus is pushed upward and leftward off the maternal vessels.
The rescuer must be careful not to inadvertently push down,

which would increase the amount of inferior vena cava com-
pression and negatively affect maternal hemodynamics.

Recommendations?®

1. Continuous manual LUD should be performed on
all pregnant women who are in cardiac arrest in
which the uterus is palpated at or above the umbili-
cus to relieve aortocaval compression during resus-
citation (Class I; Level of Evidence C).

2. If the uterus is difficult to assess (eg, in the morbidly
obese), attempts should be made to perform man-
ual LUD if technically feasible (Class Ilb; Level of
Evidence C).

Positioning of Hands During Chest Compressions. There is
no scientific evidence to support changing the recommenda-
tion for hand placement for chest compressions in the preg-
nant patient compared with the nonpregnant patient. Previous
guidelines recommended placing the hands slightly higher on
the sternum in the pregnant patient, but there are no scientific
data to support this recommendation.
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Figure 3. Manual left uterine displacement by the 1-handed
technique from the right of the patient during adult resuscitation.

Recommendation

1. The rescuer should place the heel of 1 hand on the
center (middle) of the victim’s chest (the lower half
of the sternum) and the heel of the other hand on top
of the first so that the hands overlap and are parallel
(Class lla; Level of Evidence C).

Transporting PregnantWomen During Chest Compressions.
Simulation of chest compressions on manikins has shown that
the quality of CPR decreases during transport to the operating
room.s®

Recommendation

1. Because an immediate cesarean delivery may be the
best way to optimize the condition of the mother and
fetus (see section on “PMCD”), this operation should
optimally occur at the site of the arrest. A pregnant
patient with in-hospital cardiac arrest should not
be transported for cesarean delivery. Management
should occur at the site of the arrest (Class I; Level of
Evidence C). Transport to a facility that can perform
a cesarean delivery may be required when indicated
(eg, for out-of-hospital cardiac arrest or cardiac

Figure 4. Manual left uterine displacement by the 2-handed
technique from the left of the patient.
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arrest that occurs in a hospital not capable of cesar-
ean delivery).

Defibrillation Issues During Pregnancy

Prompt application of defibrillation in the setting of ventricu-
lar fibrillation or pulseless ventricular tachycardia is critical to
maximize the likelihood of survival. This is no different in the
pregnant patient. Transthoracic impedance remains unchanged
during pregnancy compared with the nonpregnant state; there-
fore, the energy required for defibrillation during cardiac arrest
in pregnancy would be the same as the most current recom-
mendations for the nonpregnant patient.” Application of defi-
brillation and cardioversion shocks to the maternal chest would
be expected to pass minimal energy to the fetus and is consid-
ered safe in all stages of pregnancy.? Defibrillation would be
unlikely to cause electric arcing to fetal monitors, and the pres-
ence of fetal monitors should not deter providers from the use
of rapid defibrillation when indicated.? When indicated, defi-
brillation should be performed in the pregnant patient without
hesitation or delay. The risk to the mother in delaying appropri-
ate defibrillation would outweigh any potential concern about
defibrillation in the setting of fetal monitors.

Recommendations

1. The same currently recommended defibrillation
protocol should be used in the pregnant patient as in
the nonpregnant patient. There is no modification of
the recommended application of electric shock dur-
ing pregnancy?® (Class I; Level of Evidence C).

2. The patient should be defibrillated with bipha-
sic shock energy of 120 to 200 J (Class I; Level of
Evidence B) with subsequent escalation of energy
output if the first shock is not effective and the
device allows this option.%®

3. Compressions should be resumed immediately
delivery of the electric shock®® (Class Ila; Level of
Evidence C).

4. For in-hospital settings where staff have no ECG
rhythm recognition skills or where defibrillators are
used infrequently such as in an obstetric unit, the
use of an automated external defibrillator may be
considered®® (Class 11b; Level of Evidence C).

5. Anterolateral defibrillator pad placement is recom-
mended as a reasonable default (Class lla; Level
of Evidence C). The lateral pad/paddle should be
placed under the breast tissue, an important consid-
eration in the pregnant patient.

6. The use of adhesive shock electrodes is recom-
mended to allow consistent electrode placement
(Class lla; Level of Evidence C).

Airway and Breathing

Hypoxemia develops more rapidly in the pregnant patient com-
pared with the nonpregnant patient; therefore, rapid, high-quality,
and effective airway and breathing interventions are essential. As
discussed above, a higher partial pressure of oxygen is required
to achieve the same maternal oxygen saturation, thus highlight-
ing the importance of ensuring maternal oxygenation and ventila-
tion concurrent with effective chest compressions in the pregnant
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patient. As a result, in the 2010 AHA guidelines for CPR and
emergency cardiovascular care (ECC), the recommendations
for management of cardiac arrest in pregnancy note the impor-
tance of early bag-mask ventilation with 100% oxygen.? Airway
management should always be considered more difficult in the
pregnant patient; therefore, appropriate airway algorithms for
pregnancy should be instituted. For first responders with minimal
airway experience, bag-mask ventilation with 100% oxygen is
the most rapid noninvasive strategy to initiate ventilation.* The
standard initial compression-ventilation ratio of 30:2 will mini-
mize interruptions in chest compressions. Hyperventilation has
been shown to decrease the likelihood of survival in nonpreg-
nant arrest victims, particularly when it interrupts chest com-
pressions.®® Two-handed bag-mask ventilation is more effective
than a single-handed technique® and should be used as soon as
a second provider is available to compress the self-inflating bag.
If attempts at mask ventilation do not produce visible chest rise
or fog within the face mask, the rescuer should try to reopen the
airway and improve the seal of the mask on the patient’s face. An
oral airway may help relieve airway obstruction in the hypophar-
ynx. Ideally, airway patency should be maintained continuously
to optimize oxygen delivery. Obesity, sleep apnea, and airway
edema all increase the difficulty of face mask ventilation.®2

BLS Recommendations (Actions Are Simultaneous,
Not Sequential)

1. Rapid notification should be provided to the mater-
nal cardiac arrest response team-% (Class I; Level
of Evidence C).

2. The time when pulselessness was confirmed should
be documented®® (Class I; Level of Evidence C).

3. High-quality CPR should be paired with uterine dis-
placement, and a firm backboard should be used**
(Class I; Level of Evidence C).

4. Rapid automated defibrillation should be provided
whenever it is indicated as appropriate by rhythm
analysis®®% (Class I; Level of Evidence C).

5. Appropriate BLS airway management should be
initiated.

a. A member of the first responder team should
perform bag-mask ventilation with 100% oxy-
gen flowing to the bag at a rate of at least 15 L/
min (Class I1b; Level of Evidence C).

b. Two-handed bag-mask ventilation is preferred
(Class lla; Level of Evidence C).

6. Hospitals need to establish first-responder roles
that satisfy all of the requirements for BLS, includ-
ing modifications recommended during pregnancy.
A minimum of 4 staff members should respond for
BLS resuscitation of the pregnant patient. All hospi-
tal staff should be able to fulfill first-responder roles
(Class I; Level of Evidence C).

Advanced Cardiovascular Life Support

A fast and well-coordinated response to maternal cardiac
arrest is important, and the cardiac arrest in pregnancy
in-hospital ACLS algorithm should be used as a guide to
management (Figure 5). The ACLS maternal cardiac arrest
team will continue BLS tasks and perform advanced airway

management, insert an intravenous access above the dia-
phragm, and administer the usual ACLS drugs and doses
when indicated. With the arrival of the obstetric and neonatal
teams, preparation for PMCD can begin. The ACLS algo-
rithm includes PMCD as a treatment option for the mother
who has not achieved ROSC by 4 minutes after the onset of
cardiac arrest and in whom the uterus extends to or above the
umbilicus. The cause of the arrest needs to be considered and
addressed as necessary.

The Maternal Cardiac Arrest Team

Activating and achieving prompt code team response is one
of the most fundamental tasks to be completed during mater-
nal cardiac arrest.?® Each hospital must have a specific method
to activate the maternal cardiac arrest team; for example,
“maternal code blue” or “code blue maternal” could serve as
a universal call to action. Creating 1 “bundled” emergency
code call (eg, maternal code blue) to all necessary respond-
ers simultaneously may save time, help prevent confusion,
and reduce the risk of team members not being notified. The
universal call to action should also prompt rescuers to bring
the necessary specialized equipment (see section on “Special
Equipment Required for a Maternal Cardiac Arrest”) to the
scene of the arrest without delay. The composition of the code
team must reflect the fact that 2 critically ill patients (mother
and fetus) must be resuscitated.

Recommendations

1. There should be 1 call to action that activates the
maternal cardiac arrest team, notifies all mem-
bers, and ensures that specialized equipment is
brought to the scene without delay (Class I; Level
of Evidence C).

2. The maternal cardiac arrest team would ideally
be composed of the following?® (Class I; Level of
Evidence C):

a. An adult resuscitation team (potentially com-
posed of critical care physicians and nurses,
and/or emergency physicians and nurses, and/
or internal medicine physicians and nurses, or
other service lines such as general surgery and
trauma, with respiratory therapy or equivalent
[ie, nurse or physician] and pharmacy represen-
tatives according to institutional policy, etc)

b. Obstetrics: 1 obstetric nurse, 1 obstetrician

¢. Anesthesia care providers: obstetric anesthesiol-
ogist if available or staff anesthesiologist; anes-
thesia assistant or certified nurse anesthetist if
available

d. Neonatology team: 1 nurse, 1 physician, 1 neo-
natal respiratory therapist or equivalent (ie,
nurse or physician)

e. In centers without obstetric/neonatology services,
it is suggested that the cardiac arrest committee
and hospital emergency services discuss contin-
gency plans in the event of maternal cardiac arrest.

3. Leadership during a maternal cardiac arrest is
complicated, given the multiple teams involved.
Leadership will depend on where the arrest occurs
and may be specific to institutional practices. In
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BLS team actions ongoing
* High-quality chest compressions
 Defibrillation when indicated
* Monitor CPR quality

¥ y

| Maternal cardiac arrest team arrives

N Consider etiology
of cardiac arrest”

[

!

}

Maternal interventions

Obstetric interventions
for patient whose uterus is at or above the umbilicus*

! ! !

¢ " 1

Appropriate IV above * Give typical If patient receiving Continuous Remoave/ Prepare for
airway diaphragm ACLS drugs IV magnesium manual LUD detach fetal emergency
management’ and dosages prearrest, stop monitors cesarean
* Anticipate * Assess for magnesium and delivery
the difficult hypovolemia give IV/IO calcium
airway and give fluid chloride 19 mL in
* Most bolus +/- blood 10% solution or
experienced products when calcium gluconate
provider required 30 m_L in 10%
preferred solution

*Potential eticlogy of maternal cardiac arrest:
Anesthetic complications/accidents
Bleeding

Cardiovascular

Drugs

Embolic

Fever

General nonobstetric causes of cardiac
arrest (H's and T's)

Hypertension

OMmMOoOO o>

I

Neonatal team:
* Prepare to >
receive infant

¢ |f no ROSC by 4 minutes of resuscitative
efforts, consider performing immediate
emergency cesarean delivery

tAppropriate airway management for pregnancy:

* 100% oxygen at 215 L/min and continue BLS airway strategies

* Optimally 2 attempts per technique:
- First intubation attempt—if failed go to
- Second intubation attempt—if failed go to
- First supraglottic airway attempt—if failed go to
- Second supraglottic airway attempt—if failed go to mask ventilation
- If mask ventilation inadequate —attempt cricothyrotomy

* Avoid airway trauma

* Ventilate with 8-10 breaths/min

* Monitor capnography

* Minimize interruptions in chest compressions during advanced airway
placement

* Recommend 6.0- to 7.0-mm inner diameter ETT

Figure 5. Cardiac arrest in pregnancy in-hospital advanced cardiovascular life support (ACLS) algorithm. BLS indicates basic life support;
CPR, cardiopulmonary resuscitation; ETT, endotracheal tube; 1V, intravenous; IO, intraosseous; LUD, left uterine displacement; and ROSC,

return of spontaneous circulation.

general, there should be a team leader for adult
resuscitation, a team leader for obstetric care,
and a team leader for neonatal/fetal care. One
approach to deal with multiple subspecialties is
for the usual cardiac arrest team leader to delegate
leadership for obstetric care, fetal/neonatal care,
and airway/ventilatory management. All team
leaders must communicate effectively together to
make decisions about code management (Class I;
Level of Evidence C).

Special Equipment Required for a Maternal

Cardiac Arrest

Special equipment is required for a maternal cardiac arrest.
Emergency response committees must ensure that there is a
process for delivering this specialized equipment to the code
scene without delay if it is not already located on the code
cart. Options include either delegating a specific member of
the code team to bring the equipment or locating it on the
code cart. Specialized equipment should include a PMCD

tray (Table 2) but at a minimum must include a scalpel. In
addition, equipment for a difficult airway (Table 3) may
be required for the mother. Neonatal resuscitation equip-
ment will be required if the fetus is delivered and viable
(Table 4).

Breathing and Airway Management in Pregnancy

Management of Hypoxia

Current guidelines for the management of cardiac arrest in
adults stress that oxygen delivery to vital organs is limited by
blood flow during CPR and that chest compressions should
not initially be interrupted for ventilation or airway place-
ment. The pregnant patient has a very limited oxygen reserve.
Furthermore, it should be noted that cardiac arrest secondary
to hypoxia (eg, severe pneumonia, aspiration, amniotic fluid
embolism, acute respiratory distress syndrome, narcotic
therapy, high spinal block) requires early attention to airway
and ventilation. Although delayed endotracheal intubation
combined with passive oxygen delivery and minimally inter-
rupted chest compressions has been associated with a better
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Table 2. Recommended Equipment for Perimortem Cesarean
Section*

Equipment Contents of the Emergency Cesarean Delivery Tray

Scalpel with No. 10 blade
Lower end of a Balfour retractor
Pack of sponges

2 Kelly clamps

Needle driver

Russian forceps

Sutures and suture scissors

*The items listed in this table represent suggestions. The contents should be
selected to meet the specific needs, preferences, and skills of the practitioner
and healthcare facility.

outcome in witnessed ventricular fibrillation arrest,” this is
not necessarily the case in the pregnant patient, particularly
those with preexisting hypoxia.

Recommendation

1. Hypoxemia should always be considered as a cause
of cardiac arrest. Oxygen reserves are lower and
the metabolic demands are higher in the pregnant
patient compared with the nonpregnant patient;
thus, early ventilatory support may be necessary
(Class I; Level of Evidence C).

Airway Management
It is essential to be familiar with airway management algo-
rithms in maternal cardiac arrest, given the high likelihood of
a difficult airway in the pregnant patient.

Because endotracheal intubation is frequently more dif-
ficult in pregnant patients compared with the nonpregnant
surgical population®%® and is best achieved with minimal or

Table 3. Recommended Airway and Breathing Equipment*

Equipment to Be Used by First

Responders Equipment to Be Used by Experts

Oxygen Laryngoscope and assorted blades

Bag-valve-mask devices (eg,
Ambu Bag with disk valve as
opposed to duckbill valve preferred

Videolaryngoscope

Cuffed tracheal tubes: size 6.0- to
7.0-mm inner diameter with a semirigid
stylet and a range of backup sizes
available

Appropriate size face masks
and oral airways

Stethoscope Gum elastic bougie

Pulse oximeter Airway exchange catheter
Qualitative carbon dioxide detector ~ Supraglottic airways in a range of sizes
Suction device Flexible fiberoptic intubation equipment

Equipment suitable for emergency
invasive airway access (eg,
cricathyrotomy)

Exhaled carbon dioxide detector

*The items listed in this table represent suggestions. The contents should be
selected to meet the specific needs, preferences, and skills of the practitioner
and healthcare facility.

no disruption in chest compressions, any intubation attempts
should be undertaken by an experienced laryngoscopist.
Forceful laryngoscopy can lead to bleeding and airway edema
that interferes with ventilation.” Therefore, regardless of pro-
vider experience with laryngoscopy, optimally no more than
2 attempts at either direct laryngoscopy or videolaryngoscopy
should be made before insertion of a supraglottic airway.”™
The glottis in pregnancy is often smaller because of edema;
therefore, starting with a smaller endotracheal tube (ETT)
may increase the likelihood of successful intubation. Face
mask ventilation between laryngoscopic attempts may pre-
serve oxygenation; any difficulty in ventilation indicates the
need to avoid further laryngoscopy and to select alternative
methods of airway management. Supraglottic airway place-
ment is the preferred rescue strategy to facilitate ventilation
after failed intubation.” Supraglottic airway devices with an
esophageal drain provide access to the stomach to relieve air
and stomach contents and may reduce the risk of regurgita-
tion and aspiration pneumonitis. Subsequent exchange with
a definitive airway with fiberoptic guidance may be consid-
ered for women with ROSC. If oxygenation and ventilation
are not successful with a supraglottic device or ETT and mask
ventilation is impossible, a “cannot intubate, cannot ventilate”
situation has occurred. Help (in-house general, trauma, or
otolaryngology surgeons) must be called emergently, and the
final pathway steps in the difficult airway algorithm must be
followed for establishing emergency invasive airway access
(eg, percutaneous cricothyroidotomy). Pregnant women and
those who are immediately postpartum are at increased risk
of regurgitation and aspiration of stomach contents. Despite
these concerns, chest compressions, oxygenation, and relief of
aortocaval compression are a higher priority than techniques
to limit the risk of regurgitation (eg, cricoid pressure, rapid
intubation) when caring for the obstetric victim of cardiopul-
monary arrest. The 2010 AHA guidelines for CPR and ECC
do not recommend the use of cricoid pressure during resusci-
tation of nonpregnant patients,” and there are no data to sup-
port its use in the management of pregnant patients during
cardiopulmonary arrest. Cricoid pressure may not be effec-
tive at preventing aspiration”™ and can impede ventilation and
laryngoscopy. If cricoid pressure is used, it should be adjusted
or released if ventilation is difficult or the laryngoscopic view
is poor. In the event of regurgitation before intubation, suction
may be used to remove gastric contents from the oropharynx
during ongoing chest compressions.

Continuous capnography should be used if available to
assess correct placement of the ETT, the quality of chest com-
pressions, and ROSC. Confirmation of endotracheal place-
ment is complicated by the fact that end-tidal partial pressure
of carbon dioxide (Petco,) may decrease to almost zero dur-
ing cardiac arrest and increase only after the onset of effective
CPR. The presence of a decreasing or flat capnographic tracing
should prompt the physician leading the code to ensure vig-
orous chest compressions and LUD, to re-evaluate the loca-
tion of the airway device, and to consider obstructive causes
of cardiopulmonary arrest (ie, massive pulmonary embolism,
cardiac tamponade, or pneumothorax). ROSC is more likely
when PeTco, can be sustained >10 mm Hg; an abrupt increase
in Petco, by =10 mmHg is consistent with ROSC. Findings
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Airway Breathing

Circulation/Drugs

Miscellaneous

Suction apparatus:

ET intubation supplies:

Positive-pressure ventilation:
Suction bulb

Mechanical suction
Suction catheters (6F-12F)
Meconium aspirator Bag sizes 240-750 mL, fitted
with pop-off valve

Mask sizes 0 and 1 (cushioned
preferred)

Laryngoscope (blade size: O for
preterm and 1 for term infants)
Extra bulbs and batteries

ET tubes (internal diameters: 2.5, 0, blender with a flowmeter
3.0,3.5,4.0 mm) (capacity up to 10 L/min)
Stylets Plastic tubing

ET-securing device

Carbon dioxide detector

Tapes and scissors

Laryngeal mask airway size 1 (for use

when ET intubation is not feasible)

Device: T-piece resuscitator/flow-
inflating bag/self-inflating bag with
oxygen reservoir (least preferred)

Sources of compressed air and O,

IV access:
Sterile gloves
Antiseptic solution
Cord tie
Scalpel
Umbilical venous catheters
(3.5F-5.0F)
3-Way stopcock
Suture for securing
24-Gauge IV cannulas (for use
if umbilical vessel access not
feasible)
10 needle (rarely needed)
Drugs:
Epinephrine 1:10000 (0.1 mg/mL)
Normal saline bags
10% dextrose bags
4.2% sodium bicarbonate
(rarely indicated)
Saline flushes

Temperature regulation:

Heat source (radiant warmer preferred)
Warm towels

Thermometer (servo-controlled
preferred)

Clean plastic bag (for extremely
premature neonates)

Monitoring:

Neonatal stethoscope

Neonatal cardiac leads

Pulse oximeter

Neonatal/infant oximeter probes
Clock (digital preferred)

Other:

Firm resuscitation surface (preferably
height adjustable)

Good light source

Nasogastric tubes (6F-10 F)

Sterile syringes (1, 3, 5, 20 mL)
Clean, sterile gloves

Sterile gauzes

Bottles to collect blood samples
suitable for low-volume blood testing

ET indicates endotracheal; 10, intraosseous; and IV, intravenous.

suggestive of adequate chest compressions, ROSC, or both
include a rising Petco, level or levels >10 mmHg.”#°

Recommendations

1. Endotracheal intubation should be performed by

rising Petco, level or levels >10 mmHg (Class 11a;
Level of Evidence C).
Interruptions in chest compressions should be mini-
mized during advanced airway placement (Class I;
Level of Evidence C).

an experienced laryngoscopist (Class I; Level of

Evidence C).

a. Starting with an ETT with a 6.0- to 7.0-mm
inner diameter is recommended (Class I; Level
of Evidence C).

b. Optimally no more than 2 laryngoscopy attempts
should be made (Class Ila; Level of Evidence C).

c. Supraglottic airway placement is the preferred
rescue strategy for failed intubation (Class I;
Level of Evidence C).

d. If attempts at airway control fail and mask ven-
tilation is not possible, current guidelines for
emergency invasive airway access should be fol-
lowed (call for help, obtain equipment).

Prolonged intubation attempts should be avoided to

prevent deoxygenation, prolonged interruption in

Arrhythmia-Specific Therapy During Cardiac Arrest

Medical therapy during cardiac arrest is no different in the
pregnant patient than in the nonpregnant patient. For patients
with refractory (shock-resistant) ventricular fibrillation and
tachycardia, the drug of choice is amiodarone; in 2 separate
randomized studies, amiodarone has been shown to improve
survival to hospital admission compared with standard of care
and lidocaine.t# The US Food and Drug Administration cat-
egories of fetal risk of medications do not apply in the cardiac
arrest scenario because fetal concerns are overshadowed by

the arrest outcome.

Recommendations

1. For refractory (shock-resistant) ventricular fibril-

chest compressions, airway trauma, and bleeding
(Class I; Level of Evidence C).

3. Cricoid pressure is not routinely recommended
(Class I11; Level of Evidence C).

4. Continuous waveform capnography, in addition to
clinical assessment, is recommended as the most
reliable method of confirming and monitoring
correct placement of the ETT (Class I; Level of
Evidence C) and is reasonable to consider in intu-
bated patients to monitor CPR quality, to optimize
chest compressions, and to detect ROSC (Class
I1b; Level of Evidence C). Findings consistent with
adequate chest compressions or ROSC include a

lation and tachycardia, amiodarone 300 mg rapid
infusion should be administered with 150-mg doses
repeated as needed (Class I1b; Level of Evidence C).
Medication doses do not require alteration to
accommodate the physiological changes of preg-
nancy. Although there are changes in the volume
of distribution and clearance of medication during
pregnancy, there are very few data to guide changes
in current recommendations (Class Ilb; Level of
Evidence C).

In the setting of cardiac arrest, no medication should
be withheld because of concerns about fetal terato-
genicity® (Class I1b; Level of Evidence C).
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4. Physiological changes in pregnancy may affect the
pharmacology of medications, but there is no scien-
tific evidence to guide a change in current recom-
mendations. Therefore, the usual drugs and doses
are recommended during ACLS (Class 11b; Level of
Evidence C).

Other Drugs Used During ACLS

Historically, in the setting of cardiac arrest, vasopressors
such as epinephrine and vasopressin have been used with
the goal of increasing myocardial and cerebral blood flow
and improving patient outcomes. However, as stated in the
2010 AHA guidelines for CPR and ECC,™ these drugs have
not been shown to improve neurologically intact long-term
survival.

Epinephrine, an oa-adrenergic receptor stimulant that
has been used for many years, has been shown to augment
cerebral and myocardial perfusion during cardiac arrest in
preclinical studies.®* However, data in support of clinical
efficacy in humans are scant. The first randomized trial eval-
uating this drug, involving 851 patients assigned to ACLS
with drug versus ACLS with no drug, demonstrated an
improvement in ROSC with epinephrine but no difference in
survival to hospital discharge or long-term survival.® These
results are consistent with prior observations, and thus, in
view of the short-term benefit, the 2010 AHA guidelines for
CPR and ECC state that it is reasonable to administer 1 mg
IV/10 epinephrine every 3 to 5 minutes (Class Ilb; Level of
Evidence A).™

Vasopressin is a nonadrenergic peripheral vasoconstrictor
that was studied as an alternative to epinephrine in view of
its powerful vasoconstrictive properties. However, in several
randomized trials, vasopressin did not prove to be superior
to epinephrine, either alone or in combination with epineph-
rine.®8 Because the clinical effect of vasopressin is regarded
as equivalent to that of epinephrine, the 2010 AHA guidelines
for CPR and ECC recommend 40 U IV/IO vasopressin as an
alternative to the first or second dose of epinephrine (Class
IIb; Level of Evidence A).™

A new concept under investigation is the use of a combi-
nation of drugs during vasopressor-requiring cardiac arrest. A
randomized study of patients with in-hospital cardiac arrest
demonstrated that the combination of vasopressin-epineph-
rine and methylprednisolone during CPR and stress-dose
hydrocortisone in postresuscitation shock led to improved
survival to hospital discharge compared with epinephrine
alone.® Despite the promising results, additional studies are
needed before recommendations can be made about combined
Vasopressors.

No data are available comparing the use of different vaso-
pressors during arrest in pregnant patients, but because vaso-
pressin can induce uterine contraction and both agents are
considered equivalent in the nonpregnant patient, epinephrine
is the preferred agent of the two.®°

Atropine was removed from the 2010 AHA guidelines
for CPR and ECC ACLS cardiac arrest algorithm in view
of its lack of efficacy, and it is indicated only for cases of
bradycardia.™

Recommendations

1. Administering 1 mg epinephrine 1V/1O every 3 to
5 minutes during adult cardiac arrest should be
considered. In view of the effects of vasopressin on
the uterus and because both agents are considered
equivalent, epinephrine should be the preferred
agent (Class I1b; Level of Evidence C).

2. Itis recommended that current ACLS drugs at rec-
ommended doses be used without modifications®
(Class lla; Level of Evidence C).

Fetal Assessment During Cardiac Arrest

During active CPR, the focus should remain on maternal
resuscitation and restoration of maternal pulse and blood pres-
sure with adequate oxygenation. During this time, evaluation
of the fetal heart will not be helpful and carries the risk of
inhibiting or delaying maternal resuscitation and monitoring.
Should the mother achieve ROSC and her condition be sta-
bilized, then fetal heart surveillance may be instituted when
deemed appropriate.

Recommendations

1. Fetal assessment should not be performed during
resuscitation (Class I; Level of Evidence C).

2. Fetal monitors should be removed or detached as
soon as possible to facilitate PMCD without delay or
hindrance (Class I; Level of Evidence C).

Delivery

This section is written on the premise that the patient’s
arrest occurred in an institution that has staff with the exper-
tise to deliver a neonate. PMCD is defined as the birth of the
fetus after maternal cardiac arrest, most commonly during
resuscitation. Birth is almost always accomplished through
cesarean delivery. A review of all published cases of PMCD
up to 2010 showed that PMCD led to a clear maternal sur-
vival benefit in 19 of 60 cases (31.7%), and there were no
cases in which PMCD may have been deleterious to mater-
nal survival.®®

There may be situations during advanced pregnancy in
which noninvasive relief of inferior vena cava compression
with manual LUD is not enough to provide a hemodynamic
advantage to result in successful resuscitation. This is when
PMCD needs to be considered as the definitive means to
achieve complete relief of inferior vena cava compression
and as a treatment option during ACLS measures for mater-
nal cardiac arrest.

The purpose of timely perimortem delivery is 2-fold. The
first is facilitation of resuscitation. If cardiac output has not yet
been effectively established, relieving aortocaval compression
by emptying the uterus significantly improves resuscitative
efforts. Second, and of critical importance, early delivery of
the baby, the second patient, is accomplished with a decreased
risk of permanent neurological damage from anoxia. In situ-
ations in which the mother is nonresuscitatable (eg, severe
trauma is present), timely delivery of the fetus is essential.

Resuscitation team leaders should activate the protocol for
a PMCD as soon as cardiac arrest is identified in a pregnant
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woman whose uterus extends to or above the umbilicus.?
By the time the physician is ready to deliver the baby, stan-
dard ACLS should be underway, and immediately reversible
causes of cardiac arrest should have been ruled out. When the
gravid uterus is large enough to cause maternal hemodynamic
changes as a result of aortocaval compression, PMCD should
be considered regardless of fetal viability.?

What Defines a Gravid Uterus With the Potential to
Cause Aortocaval Compression?

Several factors determine the weight of the gravid uterus, and
these additive factors could result in a uterus that is heavy
enough or positioned in such a manner to cause aortocaval
compression. Determinants of uterine weight include weight of
the fetus, the number of fetuses, and the weight of the fluid (ie,
polyhydramnios). Other factors that may affect the degree of
aortocaval compression include the size of the fetus, the rela-
tionship of the fetus to the woman’s anatomy, and additional
factors such as increased body mass index and morbid obesity.

Unfortunately, published evidence does not adequately
address each of these contingencies. However, some general
principles can be used to guide recommendations.

A study found that maternal aortocaval compression can
occur for singleton pregnancies at >20 weeks of gestational
age.** One review of PMCD in maternal cardiac arrest before
the third trimester concluded that if the fundus extends above
the level of the umbilicus, aortocaval compression can occur,
and PMCD should be performed regardless of gestational
age.?® Two cases of maternal cardiac arrest in early preg-
nancy of 13 to 15 weeks were reported in which the mother
was resuscitated without PMCD being performed and the
pregnancy continued to successful delivery of a live infant at
term.®+92 Not every pregnant woman in cardiac arrest is a can-
didate for PMCD; the decision depends on whether the gravid
uterus is thought to interfere with maternal hemodynamics.

Why Perform PMCD in Cardiac Arrest?

Several case reports of PMCD during a maternal cardiac arrest
resulted in ROSC or improvement in maternal hemodynamic
status only after the uterus had been emptied.®*-1% In a case
series of 38 PMCDs, 12 of 20 women for whom maternal out-
come was recorded had ROSC immediately after delivery.®
No cases of worsened maternal status after cesarean delivery
were reported.®® The critical point to remember is that both
mother and infant may die if the provider cannot restore blood
flow to the mother’s heart.

The Importance of Timing With PMCD

The 5-minute window that providers have to determine
whether cardiac arrest can be reversed by BLS and ACLS was
first described in 1986 and has been perpetuated in specialty
guidelines.®*1%% It was recommended that PMCD should begin
at 4 minutes to effect delivery at 5 minutes after failed resus-
citative efforts. This time interval was chosen to minimize the
risks of neurological damage, which begins to develop after 4
to 6 minutes of anoxic cardiac arrest if there is no ROSC.*
The rescue team was not required to wait 5 minutes before
initiating PMCD, and there are circumstances that support
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an earlier start.®* For instance, in an obvious nonsurvivable
injury®® in which the maternal prognosis is grave and resus-
citative efforts appear futile, moving straight to PMCD may
be appropriate, especially if the fetus is viable. In the situa-
tion of an unwitnessed arrest in which a prolonged period of
pulselessness is suspected, the priority of PMCD comes to the
forefront.

Many reports document long intervals between a decision
for an urgent hysterotomy and actual delivery of the infant, far
exceeding the obstetric guideline of 30 minutes for patients not
in arrest.’1% \ery few cases of PMCD fall within the previ-
ously recommended 5-minute period.®**% However, survival
of the mother has been reported with PMCD performed up to
15 minutes after the onset of maternal cardiac arrest.%4107-109
Therefore, if PMCD could not be performed by the 5-minute
mark, it was still advisable to prepare to evacuate the uterus
while the resuscitation continued. At >24 to 25 weeks of ges-
tation, the best survival rate for the infant occurs when the
infant is delivered no more than 5 minutes after the mother’s
heart stops beating.104110-112 At gestational ages >30 weeks,
infant survival has been seen even when delivery occurred >5
minutes from the onset of maternal cardiac arrest.®® In a recent
retrospective cohort series, neonatal survival was documented
even when delivery occurred up to 30 minutes after the onset
of maternal cardiac arrest.* A systematic review of all pub-
lished maternal cardiac arrests occurring before delivery
after widespread adoption of resuscitation guidelines (1980—
2010) demonstrated a good outcome in most cases; Cerebral
Performance Category was assessed to have been 1 or 2 in
78.4% (40 of 51) of mothers and 52.3% (22 of 42) of neo-
nates after the event. In cases undergoing PMCD, the average
time elapsing from arrest to delivery was significantly differ-
ent between surviving (27 of 57) and nonsurviving (30 of 57)
mothers (10.0+7.2 minutes [median, 9 minutes; range, 1-37
minutes and 22.6+13.3 minutes [median, 20 minutes; range,
4-60 minutes], respectively; P<0.001; 95% confidence inter-
val, 6.9-18.2). The area under the receiver-operating curve for
the prediction of maternal death by the time that elapsed from
arrest to delivery was 0.827. For neonates, the time elapsing
from arrest to delivery was described in only 57 cases and was
<4 minutes in only 4 cases. Mean times were 14+11 minutes
(median, 10 minutes; range, 1-47 minutes) and 22+13 min-
utes (median, 20 minutes; range, 4-60 minutes) in surviving
and nonsurviving neonates, respectively (P=0.016), and the
area under the receiver-operating curve for the prediction of
neonatal death by the time that elapsed from arrest to delivery
was only 0.729, reflecting the wide range of arrest-to-delivery
survival times.*®

PMCD Technique

The procedure should be performed at the site of the maternal
resuscitation. Time should not be wasted moving the patient.
Simulation with a manikin of maternal transport to the oper-
ating room during cardiac arrest has found that transport
increases the time to PMCD.!*® Additionally, time should not
be wasted waiting for surgical equipment or doing abdominal
preparation. If desired, antiseptic solution may be poured on
the maternal abdomen. The only equipment needed to start a
PMCD is a scalpel.
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Resuscitative efforts should be continued during cesar-
ean delivery, including manual LUD. The position of the res-
cuer performing the manual LUD will need to accommodate
the surgical field to allow access and to prevent injury to the
rescuer.

The technique used to perform the PMCD is at the dis-
cretion of the physician performing the procedure. Both the
vertical incision and the Pfannenstiel incision are accept-
able. The vertical incision provides better visualization of
the abdomen and pelvis and may prove beneficial in treat-
ing the cause of the arrest. The vertical abdominal incision
is also considered faster. However, the Pfannenstiel incision
may be preferred by a provider who is more comfortable
with performing this technique. Because successful PMCD
has also been described with the Pfannenstiel incision, it is a
reasonable alternative.

During PMCD, the fetus is delivered and given to the neo-
natal resuscitation team. The placenta is delivered. The uterus
should then be quickly wiped clean, and the uterine incision
should be closed with a running locking stitch of absorbable
suture. The abdomen is closed in the regular fashion. A Foley
catheter should be placed at this time if not already present.
After the procedure, if maternal resuscitation has been suc-
cessful, administration of antibiotics and oxytocin may be
considered. However, oxytocin should be used with caution
because it can precipitate rearrest (see the section on etiology
in the online-only Appendix).

Teams find it difficult to perform PMCD in a timely
fashion. Therefore, emergency preparedness is important for
maternal cardiac arrest. Institutions with limited resources
or only 1 staff member available (who, for example, may be
involved in an operation when the cardiac arrest is called)
should have staff respond as quickly as possible. Response
times may be dictated by the reality of staff numbers and
availability. Given the rarity of maternal cardiac arrest, it is
not reasonable to allocate 2 in-house obstetricians to be on
call 24/7 solely for the purpose of responding to a mater-
nal cardiac arrest if the institution otherwise has a more
restricted staffing protocol.

Recommendations

1. During cardiac arrest, if the pregnant woman (with
a fundus height at or above the umbilicus) has not
achieved ROSC with usual resuscitation measures
with manual uterine displacement, it is advisable to
prepare to evacuate the uterus while resuscitation
continues (Class I; Level of Evidence C).

2. Decisions on the optimal timing of a PMCD for both
the infant and mother are complex and require con-
sideration of factors such as the cause of the arrest,
maternal pathology and cardiac function, fetal ges-
tational age, and resources (ie, may be delayed until
qualified staff is available to perform this proce-
dure). Shorter arrest-to-delivery time is associated
with better outcome (Class I; Level of Evidence B).

3. PMCD should be strongly considered for every
mother in whom ROSC has not been achieved after
=4 minutes of resuscitative efforts (Class Ila; Level
of Evidence C).

4. If maternal viability is not possible (through either
fatal injury or prolonged pulselessness), the proce-
dure should be started immediately; the team does
not have to wait to begin the PMCD (Class I; Level
of Evidence C).

5. When PMCD is performed, the following are
recommended:

a. The woman should not be transported to an
operating room for PMCD during the manage-
ment of an in-hospital maternal cardiac arrest
(Class lla; Level of Evidence B).

b. The team should not wait for surgical equip-
ment to begin the procedure; only a scalpel is
required (Class Ila; Level of Evidence C).

¢. The team should not spend time on lengthy anti-
septic procedures. Either a very abbreviated
antiseptic pour should be performed, or the step
should be eliminated entirely (Class l1a; Level of
Evidence C).

d. Continuous manual LUD should be performed
throughout the PMCD until the fetus is deliv-
ered (Class lla; Level of Evidence C). Care
should be taken to avoid injury to the rescuer
performing the manual LUD during PMCD.

6. If the uterus is difficult to assess (eg, in the morbidly
obese), then determining the size of the uterus may
prove difficult. In this situation, PMCD should be
considered at the discretion of the obstetrician by
using his or her best assessment of the uterus. In
these patients, bedside ultrasound may help guide
decision making (Class lla; Level of Evidence C).

Vaginal Delivery During Maternal Cardiac Arrest
Few published cases describe vaginal delivery during a car-
diac arrest in pregnancy.** Obstetric caregivers involved in
an intrapartum cardiac arrest resuscitation may conduct a
vaginal examination, provided that CPR is being adequately
performed by the medical team. If the cervix is found to be
fully dilated and the fetal head is at an appropriately low sta-
tion, immediate assisted vaginal delivery can be considered.
This will allow resuscitation of the fetus and will facilitate the
resuscitation of the mother because of the factors discussed
above.

Recommendation

1. Assisted vaginal delivery should be considered
when the cervix is dilated and the fetal head is at
an appropriately low station (Class Ilb; Level of
Evidence C).

Neonatal Resuscitation Considerations

Neonatal Resuscitation Team

It is expected that each maternity hospital will have a desig-
nated team for managing unexpected neonatal resuscitations.
Because of the high likelihood of delivering a depressed neo-
nate after maternal arrest, the team attending delivery must
anticipate and be prepared for an advanced resuscitation. This
includes designating a team leader, checking equipment, and
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preassigning specific roles to team members. Team compo-
sition optimally should include a neonatologist/pediatrician,
neonatal nurses, and respiratory therapists who should be
familiar with the local neonatal resuscitation algorithms.t
At least 1 member of the team must be skilled in emergency
neonatal endotracheal intubation. In some settings, this may
require accepting the urgent assistance of other subspecialty
professionals, for example, an anesthesiologist, an otolaryn-
gologist, or emergency physicians.

Recommendations

1. The neonatal resuscitation team should be notified
of the impending delivery and its circumstances as
early as feasible to allow maximum preparatory
time (Class I; Level of Evidence C).

2. The following critical information should be pro-
vided to the neonatal resuscitation team leader:
gestational age, number of fetuses, and mode of
delivery (Class I; Level of Evidence C).

3. In the event of multiple pregnancies, it is recom-
mended that each fetus be resuscitated by a separate
resuscitation team (Class I; Level of Evidence C).

Neonatal Resuscitation Equipment

PMCD may be performed outside the maternity unit and will
require the team to perform resuscitation in a relatively unfa-
miliar environment that may lack optimal equipment. Each
hospital must have prestocked neonatal crash carts available,
the locations of which should be clearly marked and known to
the neonatal resuscitation team. Alternatively, neonatal resus-
citation equipment can be prestocked in easy-to-carry bags
that can be taken to the area of need by the resuscitation team
on notification of impending delivery. Such carts/bags must be
fully stocked, regularly checked, and accessible from all rel-
evant clinical locations of the hospital. A comprehensive list
of all equipment deemed necessary for neonatal resuscitation
is presented in Table 4.

EMS Considerations

Maternal cardiac arrest that occurs out of hospital will
likely have worse outcomes than cardiac arrest that occurs
in hospital.*® Therefore, a coordinated EMS response to
maternal cardiac arrest is of critical importance. If possible,
additional prehospital providers should respond to the loca-
tion of the maternal arrest to ensure that a sufficient num-
ber of providers is available to provide BLS (Figure 6) and
ACLS care, including LUD. Prehospital providers should
not be expected to perform a PMCD; however, transport-
ing the mother in cardiac arrest to a location where PMCD
can be performed in a timely manner is essential. Fetal car-
diac activity may be slow but present after many minutes
of maternal pulselessness.'81” As a result, fetal survival
can occur in cases when maternal vital signs are lost before
arrival in the emergency department and when CPR fails to
restore maternal pulses.®

Immediate transport of the obviously pregnant patient,
identified as the uterus extending to or above the umbilicus,
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should be initiated. This is justified because PMCD may be
required to achieve ROSC by relieving aortocaval compres-
sion, decreased time to PMCD is associated with better fetal
outcomes,® resources to perform PMCD are usually lacking
in the field,!*®* and multiple teams will be required to resusci-
tate the neonate and the mother after PMCD.

EMS medical directors should identify appropriate
receiving hospitals for obviously pregnant patients accord-
ing to the resources available within the service area.
Choices should include whether a specialized obstetric cen-
ter or a center with a neonatal ICU is preferred over the
closest destination. As a result of the geographical restric-
tions of rural systems, the closest appropriate receiving hos-
pital might be used regardless of the availability of obstetric
or neonatal services. For PMCD to be used as a lifesaving
procedure, it is extremely time dependent; delays as short
as 5 minutes affect fetal survivability. Therefore, transport
should be directed toward a center that is prepared to per-
form PMCD rather than the closest facility, but optimally
transport should not be prolonged by >10 minutes to reach a
center with more capabilities (eg, neonatal ICU). Although
it is possible that prehospital transport will take >5 min-
utes and the likelihood of PMCD success will therefore be
lower, there is still less advantage to transporting a patient
to a facility where PMCD cannot be offered. When trauma
is the proximate cause of maternal cardiac arrest, resuscita-
tion including PMCD can be performed at a trauma center
with early activation of the hospital maternal cardiac arrest
team. Bypassing the trauma bay or emergency department
to arrive at the operating room is not advisable, given the
evidence that CPR quality is impaired during transfer®® and
that procedures do not occur faster in the operating room
compared with other settings.**®

EMS providers in rural or other resource-limited settings
may be faced with limited staff and equipment and extended
transportation distances to the most appropriate receiving
hospitals. EMS systems that provide care in the rural setting
should consider these factors during planning and attempt to
optimize care through coordinated education and training with
first-responder organizations.

EMS responders should use the cardiac arrest in preg-
nancy out-of-hospital BLS algorithm for healthcare pro-
viders as the basis of care during a maternal cardiac arrest
(Figure 6).

Recommendations

1. If resources are available, EMS response to a mater-
nal cardiac arrest should include the appropriate
complement of staff to ensure that BLS and ACLS
actions can be performed, including chest com-
pressions, LUD, defibrillation when indicated, and
management of the difficult airway (Class I; Level
of Evidence C).

2. If available, transport should be directed toward
a center that is prepared to perform PMCD, but
transport should not be prolonged by >10 minutes
to reach a center with more capabilities (Class 11b;
Level of Evidence C).
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Activate maternal care pathway

4 EMS staff members is optimal

EMS call received

* Patient is identified as pregnant
* Document time

Dispatch of a minimum of

!

* Unresponsive—patient is pregnant
* No breathing or no normal breathing

Activate in-hospital

'

maternal code team

Get AED/defibrillator or send
second rescuer (if available) to do so

¢

Definite pulse within 10 seconds?

. pulse * Give 1 breath every
Check pulse: . S

* Recheck pulse every

If uterus is at or above umbilicus,
perform aortocaval decompression.
If rescuer available (ideal):

Alternative—if wedge available:

2 minutes

l No pulse

Manual left uterine displacement

Begin cycles of 30 compressions*

and 2 breaths’

Left lateral tilt

!

AED/defibrillator arrives

A

|

Shockable rhythm?

Check rhythm

l

Shockable +

{ Not shockable

Give 1 shock
Resume CPR immediately
for 2 minutes

Resume CPR immediately
for 2 minutes
Check rhythm every 2 minutes; if not shockable

*Chest compressions in pregnancy:

Use a firm backboard

Place patient supine

Place hands in center of chest (as in the
nonpregnant patient)

Compress at a rate of at least 100/min

Compress at a depth of at least 2 inches (5 cm)
Perishock pause <10 seconds

Allow complete chest recoil after each compression
Minimize interruptions

Perform continuous manual LUD if rescuer is
available

tAppropriate airway management for pregnancy:

* Open airway by using head tilt-chin lift maneuver (if not a
trauma victim)

* Administer 100% O, at =15 L/min

* When available, perform bag-mask ventilation

— Seal mask, ensure no leak around mask; 2-handed technique
preferred

— Deliver each rescue breath over 1 second
— Give 2 breaths for every 30 compressions

— Give a sufficient tidal volume to produce visible chest rise or fog
within face mask. If not seen, reopen airway and improve seal.
Consider using oral airway.

* Avoid excessive ventilation

Figure 6. Cardiac arrest in pregnancy out-of-hospital basic life support (BLS) algorithm for healthcare providers. AED indicates automated
external defibrillator; CPR, cardiopulmonary resuscitation; EMS, emergency medical services; and LUD, left uterine displacement.

3. EMS and the receiving emergency department must
establish optimal communication and an action
plan for the transport of a maternal cardiac arrest
patient. The emergency department should be able
to rapidly mobilize the maternal cardiac arrest
team, and specialized equipment should be available
from the time the patient arrives in the emergency
department (Class I; Level of Evidence C).

Cause of the Cardiac Arrest
Similar to the recommendations for adult (nonpregnant) ACLS,™
an understanding of the importance of diagnosing and treating
the underlying cause or aggravating factors of the cardiac arrest
is fundamental to the management of cardiac arrest in pregnancy.
It is important to consider the cause of the cardiac arrest early in
the management algorithm. Specific therapy directed at the cause
of the cardiac arrest can be lifesaving. It is important to under-
stand the causes of maternal mortality to have an understanding
of the unique pathogenic factors that may have precipitated the

maternal cardiac arrest. The most common causes of maternal
cardiac arrest and mortality are listed in Table 5. Caregivers
not routinely involved in high-risk pregnancy may not have
experience with the presentation or frequency in which specific
diagnoses can result in maternal mortality and cardiac arrest.
Therefore, the online-only Appendix includes a specific robust
chapter that reviews the causes of maternal mortality and high-
lights important diagnostic and treatment considerations.

Point-of-Care Instruments
Checklists may help individual responders access temporarily
inaccessible cognitive information during periods of intense
stress or task saturation. However, the use of checklists dur-
ing medical emergencies is not consistent, despite the evidence
of recurrent cognitive errors on the part of medical provid-
ers.*?0 Checklists seem particularly well suited to the obstet-
ric domain.*?* One study found that all critical actions for
simulated obstetric cardiac arrest were performed only when a
cognitive aid reader assisted the team leader.*? Several groups
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Table 5. Most Common Etiologies of Maternal Arrest and
Mortality

Letter Cause Etiology

A Anesthetic complications  High neuraxial block
Hypotension
Loss of airway
Aspiration
Respiratory depression
Local anesthetic systemic toxicity
Accidents/trauma Trauma
Suicide
B Bleeding Coagulopathy
Uterine atony
Placenta accreta
Placental abruption
Placenta previa
Retained products of conception
Uterine rupture
Surgical
Transfusion reaction
C Cardiovascular causes Myocardial infarction
Aortic dissection
Cardiomyopathy
Arrhythmias
Valve disease
Congenital heart disease
D Drugs Oxytocin
Magnesium
Drug error
Illicit drugs
Opioids
Insulin
Anaphylaxis
E Embolic causes Amniotic fluid embolus
Pulmonary embolus
Cerebrovascular event
Venous air embolism
F Fever Sepsis
Infection

General H'sand T's

Hypertension Preeclampsia
Eclampsia

HELLP syndrome, intracranial
bleed

HELLP indicates hemolysis, elevated liver enzymes, and low platelet count.

have recommended and produced obstetric crisis—specific
checklists.?1%%2122 One such checklist for maternal cardiac
arrest is provided in Figure 7. These checklists may include,
but are not limited to, contact numbers, critical service lines
(eg, transfusion services, neonatal/pediatric teams), locations
of necessary equipment (eg, scalpel location), and critical steps
in care (eg, prepare to make the incision for delivery). The key
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factors for optimal use of point-of-care instruments are that
teams should be familiar with the content and use of check-
lists in general and that the checklist should be written specifi-
cally for the institution with input from providers who would
respond and be involved in rendering care at that institution.

Recommendation

1. Institutions should create point-of-care checklists to
help guide and support critical interventions during
obstetric crises (Class I; Level of Evidence B).

Immediate Postarrest Care

It is essential that a multidisciplinary team continue care
in the postarrest period. As with all postarrest patients,
the pregnant patient who is successfully resuscitated will
require thorough assessment, monitoring, and treatment as
complications arise. For example, as perfusion improves,
bleeding may become a serious issue. If the patient is not
delivered, aortocaval compression could precipitate hypo-
tension and rearrest.

Recommendations

1. If the patient is still pregnant, she should be placed
in the full left lateral decubitus position, provided
that this does not interfere with additional manage-
ment issues such as monitoring, airway control, and
intravenous access. If the patient is not in full left
lateral tilt, manual LUD should be maintained con-
tinuously (Class I; Level of Evidence C).

2. The patient should be transferred to the ICU unless
an operation is required (Class I; Level of Evidence C).

3. Optimal pre-event planning should be ensured as
discussed above (Class I; Level of Evidence C).

4. Multidisciplinary care must continue (Class I; Level
of Evidence C).

5. The cause of the arrest should continue to be considered
and treated accordingly (Class I; Level of Evidence C).

Antiarrhythmic Therapy

Postarrest therapy for recurrent life-threatening arrhythmias
includes consideration of placement of an implantable cardio-
verter-defibrillator or medication therapy in the pregnant patient
as in the nonpregnant patient*?* (Class I; Level of Evidence C).
[-Blockers are often used as first-line therapy for a diversity
of arrhythmias; they are generally safe in pregnancy (meto-
prolol is a preferred (3-antagonist used in pregnancy)!® (Class
Ila; Level of Evidence C). For long-QT syndrome, -blockers
were found to be effective in reducing the incidence of adverse
events and therefore highly recommended during pregnancy
and the postpartum period'?1?” (Class lla; Level of Evidence
C). In general, for recurrent primary ventricular tachycardia
and ventricular fibrillation, amiodarone should be considered
(Class Ilb; Level of Evidence C). Evaluation for reversible
causes of cardiac arrhythmias should be routine. Thyroid dys-
function, adverse drug effects, electrolyte disturbances, cardiac
ischemia, and heart failure should all be identified and cor-
rected when possible (Class I; Level of Evidence C).
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Call maternal code blue (Time:
Backboard (Time: )
IMMEDIATE BLS

AED/defibrillator

Maternal airway equipment

Call for help
Start CPR

Scalpel/cesarean pack
Assign timer/documenter

o o o o o s i R R

Assign cognitive aid reader/recorder

Document time of cardiac arrest (Time:

C circulation

Chest Compressions Hands midsternum

PUSH HARD, PUSH FAST
Change compressors every 2 minutes

Oo0oo0oOooao

Obtain IV access above diaphragm (Time:

Left uterine displacement (manual) (Time: )

100 compressions/min (Time:

) Figure 7. Cognitive aid checklist for

A Airway
Chin lift/jaw thrust if not trauma victim

100% O, at =15 L/min (Time:
Use self-inflating bag-mask
Oral airway or

oOooooan

diameter ETT or (Time: )

Supraglottic airway

m]

Minimize interruptions in chest compressions

Experienced personnel: intubation with 6.0- to 7.0-mm inner

(eg, laryngeal mask airway with gastric port) (Time:

cardiac arrest in pregnancy. AED indicates
automated external defibrillator; BLS,
basic life support; CPR, cardiopulmonary
resuscitation; ETT, endotracheal tube;

IV, intravenous; and PMCD, perimortem
cesarean delivery. Modified with
permission from Lipman et al.'%%* Copyright
© 2014, International Anesthesia Research
Society.

O If intubated: 8-10 breaths/min
O Administer each breath over 1 second

B Breathing O If not intubated: 30 compressions to 2 breaths

D Defibrillate Pads front and side

Immediately resume CPR for 2 minutes

Prepare for delivery

[m]
O AED: analyze/defibrillate every 2 minutes (Time: )
[m]
o

E Extract Fetus O PMCD started (Time: ) and
O Fetus delivered (Time: )

Targeted Temperature Management/Therapeutic
Hypothermia

Even when resuscitative efforts are successful in restoring
spontaneous circulation, postarrest brain injury often limits
the positive outcome for cardiac arrest.*?® One apparent ben-
eficial intervention has been mild postarrest-induced hypo-
thermia, which is based on scientific plausibility and the
positive results of 2 randomized, clinical trials published in
2002.129130 On the basis of these data, targeted temperature
management to 32°C to 34°C (89.6°F-93.2°F) for 12 to
24 hours has been recommended for nonpregnant comatose
adult patients with ROSC after out-of-hospital ventricu-
lar fibrillation cardiac arrest (Class I; Level of Evidence
B). There are 2 case reports with favorable maternal and
fetal outcomes in which postarrest cooling was instituted in
early pregnancy, the fetus was monitored, and emergency
cesarean delivery was not necessary.®*!¥ There is 1 case
report of fetal demise in the setting of targeted temperature
management, but in this case, there was a period of unsuc-
cessful resuscitation of 22 minutes before resuscitation
by EMS was started.’®2 Therefore, data for hypothermia
in pregnancy are scant. Pregnancy is thus not an absolute
contraindication to targeted temperature management.
However, given the lack of data on the use of targeted tem-
perature management after PMCD and the risk of impaired

coagulation during the lowering of systemic temperatures,
targeted temperature management may be considered on an
individual basis after cardiac arrest in a comatose pregnant
patient.

Recommendations

1. Targeted temperature management should be con-
sidered in pregnancy on an individual basis (Class
11b; Level of Evidence C).

2. If used in pregnancy, targeted temperature man-
agement should follow the same current protocol
as for the nonpregnant patient (Class Ilb; Level of
Evidence C).

3. Fetal monitoring should be performed throughout
targeted temperature management (Class I; Level of
Evidence C).

Fetal Risk of Postresuscitation Intervention
A large number of medications may be used after ROSC
is achieved. Unlike in the nonpregnant state, whether
medications may adversely affect the fetus must be con-
sidered, in addition to the potential compromise caused by
circulatory failure, lack of adequate placental perfusion,
and impaired oxygen and nutrient exchange between the
mother and fetus.
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Three major principles guide the decisions made by clini-
cians at this stage:

1. Maternal well-being is the overriding priority because
maternal demise or unfavorable recovery never bodes
well for the unborn baby.

2. Embryogenesis is mostly complete by 12 weeks of
gestation; hence, even teratogenic drugs (eg, warfarin,
phenytoin, corticosteroids) are unlikely to cause malfor-
mations if the event occurs after the first trimester.

3. Drugs may cause fetal toxicity rather than teratoge-
nicity in late pregnancy (eg, angiotensin-converting
enzyme inhibitors, which can cause fetal renal failure
and oligohydramnios).

In general, most therapeutic drugs have a molecular weight
of <1000, allowing them to cross the human placenta from
the maternal to the fetal circulation. The exceptions are large
molecules such as heparin and low-molecular-weight heparin,
insulin, and other proteins. However, after 20 weeks of gesta-
tion, all biologics that are 1gG can cross the placenta by using
the Fc transporters. The fact that a drug crosses the placenta
is, per se, not a reason for concern because the concentrations
of most of these agents do not inflict fetal damage. The risks
and benefits of medication use in the postarrest period should
be considered on an individual basis.

Assessment of the Newborn
The majority of neonates delivered by PMCD are likely to
require active resuscitation®’; the severity of perinatal depres-
sion and the extent of resuscitation may vary. Management of
the neonate after PMCD should follow the most current AHA
guidelines.t®

Fetal Assessment (If Undelivered)

In cases when maternal cardiac arrest is treated without delivery
of the fetus and the pregnancy is considered potentially viable
(minimum, 23 weeks of gestation), continuous fetal heart rate
monitoring with cardiotocography should be started as soon
as feasible after maternal ROSC and continued until clini-
cal recovery of the mother. The goal for such monitoring is to
assess for signs of nonreassuring fetal status (fetal tachycardia,
bradycardia, loss of heart rate variability, variable or late decel-
erations) and to monitor for uterine activity.?®**® Furthermore,
because the fetus is considered to be more sensitive to changes
in environment, nonreassuring fetal well-being could be the first
sign of deterioration of the maternal clinical condition and may
signify impending maternal decompensation. The presence of
signs of nonreassuring fetal well-being on fetal heart rate moni-
toring should prompt an urgent obstetric and medical review
because an emergency cesarean delivery may be necessary.

Recommendations

1. Postarrest assessment of the fetus should include
continuous fetal heart rate monitoring (Class I;
Level of Evidence C).

2. Signs of nonreassuring fetal status should prompt a
thorough maternal and fetal reassessment (Class I;
Level of Evidence C).
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3. Delivery could be considered if signs of nonreassur-
ing fetal status occur (Class I; Level of Evidence C).

Medical-Legal Considerations

Maternal cardiac arrest and the death of the mother, the fetus,
or both are traumatic and usually unexpected events. As high-
lighted throughout this scientific statement, efforts of all those
involved in the care of pregnant women should be directed
at prevention, identification of high-risk patients, and refer-
ral to specialized care for those at risk for adverse events.
However, not all events can be prevented, and if cardiac arrest
does occur, EMS, institutions, and individual healthcare team
members who would be involved in resuscitative efforts must
be prepared. Patient safety is strengthened through this type
of proactive approach to pregnancy care. One such example of
a system-wide approach to pregnancy care has been shown to
result in reduced claims.** Once a cardiac arrest has occurred
during pregnancy, important steps should be taken to review
the care received by the patient to improve systems of care
going forward. Implementation of a quality incident notifica-
tion system has shown that this type of program can help iden-
tify avoidable adverse outcomes and can be used to improve
practices of care.*#1351% The references highlighted above
are useful tools for readers to review and potentially improve
their own institutional practices.

Recommendations

1. All cases of cardiac arrest and maternal near miss
should be reviewed by the maternal cardiac arrest com-
mittee for the hospital (Class I; Level of Evidence C).

2. ldentified deficiencies should be corrected (Class I;
Level of Evidence C).

Knowledge Translation Strategy
Knowledge translation, also referred to as dissemination
and implementation, has been defined by the National
Center for the Dissemination of Disability Research as “the
collaborative and systematic review, assessment, identifica-
tion, aggregation, and practical application of high-quality
research by key stakeholders (consumers, researchers,
practitioners, policy makers) for the purpose of improving
the lives of individuals....”**® This statement represents an
important step in the knowledge translation process: the col-
laborative filtering of information by experts so that only
the most valid and useful knowledge is left.*¥” Clinicians
are often faced with an unmanageable multitude of primary
studies or information of variable quality. Comprehensive
syntheses presented in statements such as this one provide a
trustworthy and applicable aggregation and appraisal of the
existing knowledge. This scientific statement is specifically
designed to increase the likelihood of translation and uptake
by using reviews of the evidence and providing direct prac-
tice recommendations.

Reading this statement cannot be where the knowledge
translation process ends. An active knowledge translation
strategy, which includes multidisciplinary involvement (cus-
tomized information), barrier assessment, full leadership
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commitment and support,*® and a variety of ongoing dis-
semination approaches, is crucial to ensure routine use of
evidence-based practices.

There is an entire body of literature on various approaches
to ensure the routine use of knowledge, all with variable
success, depending on the context and intensity with which
they are applied. Some approaches that may be specifically
pertinent in the case of maternal cardiac arrest include the
following:

e[nstituting standardized order sets, a prefilled form of
evidence-based orders that can be signed by the lead
physician so that there is no confusion as to what needs
to be done and no time is lost starting from blank orders.

[ Developing a program of mock code drills. Lifelike
maternal cardiac arrest scenarios are simulated for all
staff at regular intervals to make crisis situations feel more
commonplace, to decrease fears and anxiety in the team,
to improve communication, and to increase familiarity
with resuscitation guidelines. This has been shown to
directly improve resuscitation skills performance in both
the adult*® and pediatric settings.'*® Recommendations
by the Confidential Enquiries Into Maternal and Child
Health of the United Kingdom, The Joint Commission,
and others emphasize the use of periodic emergency
drills that involve both the obstetric and neonatal teams
as a way to practice critical communication skills and to
identify occult errors in the system. 41145

e[ Building in an audit and feedback mechanism to collect
data during resuscitation situations and to provide con-
structive feedback to the team to identify key areas of
success and areas for improvement.

*[Holding case debriefing sessions, which are similar to
audit and feedback, to provide an opportunity for the
team to talk about how the event went, what worked well
and what did not work, and to offer a chance for others
who may never have been part of a maternal resuscita-
tion to learn from their colleagues’ experience.

The key factor to successful knowledge translation is an
active, multifaceted approach that attends to the multidis-
ciplinary nature of health care. A unique consideration for
maternal cardiac arrest is the relatively low volume of events
any one clinician will be involved in treating; this can be
detrimental to the impact of knowledge translation efforts.
However, strategies such as case discussions and mock drills
can be very effective in ensuring that the team is ready when
a pregnant patient in cardiac arrest comes through the door.

Recommendation

1. All stakeholders/specialties involved in maternal
resuscitation should form maternal cardiac arrest
committees within each institution to ensure guide-
line implementation, training, and institution of
mock code drills (Class I; Level of Evidence C).

Maternal Resuscitation Training
An analysis of simulated maternal cardiac arrests involving
participants trained in ACLS suggests that performance dur-
ing an actual event may be suboptimal.®* AHA ACLS courses

do not routinely emphasize obstetric-specific interventions.
In addition, CPR courses tend to stress knowledge and tech-
nical skills over behavioral/communication skill sets.1147
The rarity of maternal cardiac arrest® implies that participants
in CPR courses could benefit from a review of obstetric-
specific interventions. Although many obstetric providers are
not trained in ACLS, knowledge decay and gaps in fund of
information specific to the obstetric domain exist even among
those who are.”8148.149

Maternal cardiac arrest demands a multidisciplinary
response that requires unique coordination among teams. Such
coordination is predicated on clear and succinct communica-
tion.’° Data from The Joint Commission suggest that commu-
nication failures are the root cause of neonatal morbidity and
mortality in 70% of cases'*? that occur in the obstetric domain.
In addition, in an analysis of preventable maternal mortalities,
facility factors contributed significantly to the fatal outcome
in 75% of cases.*? This suggests that lack of institutional pre-
paredness can decrease or even negate the ability of highly
functioning staff to render optimal care. Moreover, ACLS
courses cannot hope to address the identification and correc-
tion of institutional system issues; this suggests that multidis-
ciplinary maternal cardiac drills are important components of
institutional preparedness. Maternally oriented CPR courses
are likely more relevant to the learning needs and goals of
obstetric staff; these courses have been developed by groups
in the United Kingdom and the United States.%4141.151

Recommendations

1. Periodic multidisciplinary drills may help institu-
tions optimize safety systems (Class lla; Level of
Evidence C).

2. Specific courses on maternal resuscitation should be
available to staff if not available outside local institu-
tions (Class Ila; Level of Evidence C).

3. The future goal should be to have national and inter-
national programs in maternal resuscitation (Class
I; Level of Evidence C).

Future Considerations

The questions remaining unanswered in relation to both treat-
ment and outcomes (both maternal and neonatal) should prompt
the establishment of a central registry of cases of maternal near
miss and cardiac arrest.!®> Maternal cardiac arrest represents
the tip of the iceberg of near-miss maternal complications.
Understanding why in some cases the pregnant woman reached
a state of arrest may require root-cause analysis.

Multiple issues related to maternal resuscitation remain. Some
could be addressed by simple analyses of database information,
as mentioned above, for example, whether PMCD improves the
rate of ROSC in accordance with the theory of aortocaval decom-
pression, the optimal timing of cesarean delivery for both mater-
nal and neonatal outcomes, and whether these outcomes are as
good as those suggested in the most recent literature.

Current guidelines advocate placement of the woman in
the full supine position with manual uterine displacement to
alleviate aortocaval compression. However, there are sparse
data on the impact of the anterior and left lateral displacement
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of the heart during pregnancy on the probability of hand place-
ment on the cardiac apex, and data on the effect of manual
uterine displacement or pelvic wedging on the position of the
heart and upper back are also scant. Finally, both maternal and
neonatal long-term neurological status and functional status
after resuscitation remain enigmas.

Recommendations

1. Acentral registry of cases of maternal near miss and
cardiac arrest with documentation of both process
and outcome should be established (Class I; Level of
Evidence C).*

2. A standardized training course in maternal resuscita-
tion should be developed (Class I; Level of Evidence C).

Conclusion
Maternal cardiac arrest is a complex clinical scenario.
Resuscitation of the pregnant woman involves multispecialties
and complex care decisions. It is unlikely that prospective stud-
ies on maternal resuscitation will provide additional data in the
future, despite the fact that clinical equipoise remains for most
treatments in this situation. Although maternal cardiac arrest
is rare, it appears to be increasing in frequency. The number
of high-risk women undergoing pregnancy is on the rise, as is
the rate of severe complications related to pregnancy (including
cardiac arrest).’® The writing group acknowledges that scien-
tific evidence for management of cardiac arrest in pregnancy
is lacking.t%*1% The majority of the writing group’s recommen-
dations are Level of Evidence C, which underscores the need
for further research. This expert panel of authors has applied

*For those interested in joining the registry, please email us at
eccscience@heart.org.
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a multispecialty, expert approach to develop these recommen-
dations through experience, previous publication of direct and
indirect data, and expert opinion to reach consensus. The writ-
ing group recognizes that without an organized approach to
maternal cardiac arrest, chaos will likely ensue. Therefore, the
development and implementation of the recommendations con-
tained in this document will be beneficial to maternal care. This
scientific statement will help healthcare providers be prepared
and provide the best possible care for a maternal cardiac arrest.
The newly developed in-hospital and out-of-hospital BLS and
ACLS algorithms should be the backbone of the response
plan to a maternal cardiac arrest. Special attention should be
paid to manual LUD, the difficult airway, and appropriate use
of PMCD. Lifesaving interventions such as defibrillation and
medications should not be withheld in the setting of pregnancy.
The healthcare community must be proactively prepared to
respond to a maternal cardiac arrest. A maternal cardiac arrest
committee must be formed at every institution, and emergency
response plans specific to each institution must be developed
and implemented. The maternal cardiac arrest committee
would link adult resuscitation teams with obstetrics, neonatol-
ogy, intensive care, anesthesia, the emergency department, and
EMS and involve the allied healthcare teams, including nurs-
ing, respiratory therapy, social work, and clergy, as available
and necessary to implement guidelines and recommendations.
Training, mock code drills, and review of cases should become
routine. This scientific statement has addressed all aspects of
maternal resuscitation: prearrest care, BLS, ACLS, and postar-
rest care. In addition, the online-only Appendix has a robust
chapter on the causes of maternal mortality and cardiac arrest in
pregnancy with specific therapies to consider. The statement has
also provided readers with resources, point-of-care instruments,
and algorithms that will be useful to consider when developing
institutional response plans.
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Requirement

The Joint Commission has approved the following revisions for prepublication. While revised requirements are published
in the semiannual updates to the print manuals (as well as in the online E-dition®), accredited organizations and paid
subscribers can also view them in the monthly periodical The Joint Commission Perspectives®. To begin your
subscription, call 800-746-6578 or visit http://www.jcrinc.com.

Please note: Where applicable, this report shows current standards and EPs first, with deleted language struck-
through. Then, the revised requirement follows in bold text, with new language underlined.

APPLICABLE TO THE HOSPITAL ACCREDITATION PROGRAM
Effective July 1, 2020

Provision of Care, Treatment, and Services (PC) Chapter
PC.06.01.01
Reduce the likelihood of harm related to maternal hemorrhage.

Element(s) of Performance for PC.06.01.01

1. Complete an assessment using an evidence-based tool for determining maternal hemorrhage
risk on admission to labor and delivery and on admission to postpartum. (See also PC.01.02.01,
EPs 1 and 2; PC.01.02.03, EP 3; RC.02.01.01, EP 2)

2. Develop written evidence-based procedures for stage-based management of pregnant and )
postpartum patients who experience maternal hemorrhage that include the following:
- The use of an evidence-based tool that includes an algorithm for identification and treatment of
hemorrhage
- The use of an evidence-based set of emergency response medications that are immediately
available on the obstetric unit
- Required response team members and their roles in the event of severe hemorrhage
- How the response team and procedures are activated
- Blood bank plan and response for emergency release of blood products and how to initiate the
hospital’s massive transfusion procedures
- Guidance on when to consult additional experts and consider transfer to a higher level of care
- Guidance on how to communicate with patients and families during and after the event
- Criteria for when a team debrief is required immediately after a case of severe hemorrhage
Note: The written procedures should be developed by a multidisciplinary team that includes
representation from obstetrics, anesthesiology, nursing, laboratory, and blood bank.

Key: @ indicates that documentation is required; m indicates an identified risk area;

Page 1 of 3
Prepublication Standards © 2019 The Joint Commission
Effective July 1, 2020
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Prepublication Requirements continued

The Joint Commission
' * August 21, 2019

3. Each obstetric unit has a standardized, secured, and dedicated hemorrhage supply kit that must
be stocked per the hospital’'s defined process and, at a minimum, contains the following:
- Emergency hemorrhage supplies as determined by the hospital
- The hospital’s approved procedures for severe hemorrhage response

4. Provide education to all staff and providers who treat pregnant and postpartum patients about
the hospital’'s hemorrhage procedure. At a minimum, education occurs at orientation, whenever
changes to the procedure occur, or every two years.

Note: Education provided should be role-specific.

5. Conduct drills at least annually to determine system issues as part of ongoing quality
improvement efforts. Drills include representation from each discipline identified in the
hospital’s hemorrhage response procedure and include a team debrief after the drill.

6. Review hemorrhage cases that meet criteria established by the hospital to evaluate the
effectiveness of the care, treatment, and services provided by the hemorrhage response team
during the event.

7. Provide education to patients (and their families including the designated support person
whenever possible). At a minimum, education includes the following:
- Signs and symptoms of postpartum hemorrhage during hospitalization that alert the patient to
seek immediate care
- Signs and symptoms of postpartum hemorrhage after discharge that alert the patient to seek
immediate care

PC.06.03.01

Reduce the likelihood of harm related to maternal severe hypertension/preeclampsia.
Element(s) of Performance for PC.06.03.01

1. Develop written evidence-based procedures for measuring and remeasuring blood pressure. )
These procedures include criteria that identify patients with severely elevated blood pressure.
2. Develop written evidenced-based procedures for managing pregnant and postpartum patients ©
with severe hypertension/preeclampsia that includes the following:
- The use of an evidence-based set of emergency response medications that are stocked and
immediately available on the obstetric unit
- The use of seizure prophylaxis
- Guidance on when to consult additional experts and consider transfer to a higher level of care
- Guidance on when to use continuous fetal monitoring
- Guidance on when to consider emergent delivery
- Criteria for when a team debrief is required
Note: The written procedures should be developed by a multidisciplinary team that includes
representation from obstetrics, emergency department, anesthesiology, nursing, laboratory, and
pharmacy.
Key: @ indicates that documentation is required; m indicates an identified risk area;
Page 2 of 3
Prepublication Standards © 2019 The Joint Commission

Effective July 1, 2020
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Prepublication Requirements continued
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' * August 21, 2019

3. Provide role-specific education to all staff and providers who treat pregnant/postpartum patients
about the hospital’'s evidence-based severe hypertension/preeclampsia procedure. At a
minimum, education occurs at orientation, whenever changes to the procedure occur, or every
two years.

Note: The emergency department is often where patients with symptoms or signs of severe
hypertension present for care after delivery. For this reason, education should be provided to
staff and providers in emergency departments regardless of the hospital’s ability to provide
labor and delivery services.

4. Conduct drills at least annually to determine system issues as part of ongoing quality
improvement efforts. Severe hypertension/preeclampsia drills include a team debrief.

5. Review severe hypertension/preeclampsia cases that meet criteria established by the hospital to
evaluate the effectiveness of the care, treatment, and services provided to the patient during the
event.

6. Provide printed education to patients (and their families including the designated support
person whenever possible). At a minimum, education includes:
- Signs and symptoms of severe hypertension/preeclampsia during hospitalization that alert the
patient to seek immediate care
- Signs and symptoms of severe hypertension/preeclampsia after discharge that alert the patient
to seek immediate care
- When to schedule a postdischarge follow-up appointment

Key: @ indicates that documentation is required; m indicates an identified risk area;

Page 3 of 3
Prepublication Standards © 2019 The Joint Commission
Effective July 1, 2020
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Period Examples of Activities Our Ideas for Activities/Plans
Next Plan follow up with team leadership
Week Decide who should be included in
quality initiative
30 days Hold team meeting
Review existing protocols
Review toolkit with leadership team
Begin baseline data collection
60 days Hold team meeting
Assign eModules to staff
Begin developing/modifying
protocol
90 days Hold team meeting

Test process for screening for severe
hypertension and treatment
Meet with Emergency Department
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Pre-Eclampsia Emergent Treatment Orderset

General

Nursing Assessments

Notify or call physician for

Routine, PRN

SBP less than or equal to (mmHg):

SBP greater than or equal to (mmHg): 140

DBP less than or equal to (mmHg):

DBP greater than or equal to (mmHg): 90

Pulse less than or equal to (BPM):

Pulse greater than or equal to (BPM):

Respiratory rate less than or equal to (rate/min):
Respiratory rate greater than or equal to (rate/min):
SPO2 less than or equal to (%):

ETCO2 above (mm):

ETCO2 below (mm):

Temperature greater than or equal to (Deg.C):
Urine output less than or equal to (mL/hr): 30
Urine output greater than or equal to (mL/hr): 200
Urine output less than (mL/kg/hr):

Urine output greater than (mL/kg/hr):

Other (specify): Therapeutic Magnesium Level 4- 7
mEqg/dL, notify physician when outside range

Call MD if: Therapeutic Magnesium Level 4- 7 mEg/dL,
notify physician when outside range or if output is
greater than 200 mL/hr or less than 30 mL/hr., L&D
Continuous

Patellar reflexes

Routine, EVERY SHIFT

Notify L & D

Chemistry

Labs/Blood Bank

ONCE

Comprehensive metabolic panel

ONCE, Labor and Delivery
PRN Reason (please specify if PRN frequency
selected)?

Magnesium - every 6 hours

EVERY 6 HOURS NON-SPECIFIED, L&D Continuous
PRN Reason (please specify if PRN frequency
selected)?

Magnesium - every 12 hours

EVERY 12 HOURS NON-SPECIFIED, L&D Continuous
PRN Reason (please specify if PRN frequency
selected)?

Uric acid

ONCE, Labor and Delivery
PRN Reason (please specify if PRN frequency
selected)?

CBC (without Diff)

ONCE
PRN Reason (please specify if PRN frequency
selected)?

HCG, quantitative, pregnancy

STAT For 1 Occurrences
PRN Reason (please specify if PRN frequency
selected)?
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Urine

Protein, urine, random | ONCE
Hematology
APTT STAT For 1 Occurrences

PRN Reason (please specify if PRN frequency
selected)?

Type and screen

STAT For 1 Occurrences, Labs

Date of last rhogam injection?

Fetal demise, abortion etc. ?

Has patient been pregnant within the last 3 months?
Has patient been transfused within the last 3 months?

CBC (without Diff)

ONCE
PRN Reason (please specify if PRN frequency
selected)?

CBC (with Diff)

ONCE
PRN Reason (please specify if PRN frequency
selected)?

Protime-INR

STAT For 1 Occurrences
PRN Reason (please specify if PRN frequency
selected)?

Fibrinogen

STAT For 1 Occurrences

Results must be available PRIOR to initiating protocol.
PRN Reason (please specify if PRN frequency
selected)?

Ultrasound biophysical profile

Routine, ONCE For 1
Reason for exam (include signs/symptoms):

Ultrasound limited OB for AFI

Routine, ONCE For 1
Reason for exam (include signs/symptoms):

Saline Lock and Saline Flush

Saline lock IV Routine, CONTINUOUS, Post-op
NS 10-30 mL IV flush PRN 10-30 mL, Flush, PRN, Line Care, Post-op
IV Fluids

Lactated Ringers infusion

Intravenous, CONTINUOUS
(total IV fluids not to exceed 125mL/hr)

D5 LR infusion

Intravenous, CONTINUOUS
(total IV fluids not to exceed 125mL/hr)

D5W - NS infusion

Intravenous, CONTINUOUS
(total IV fluids not to exceed 125mL/hr)

D5W-1/2 NS infusion

Intravenous, CONTINUOUS
(total IV fluids not to exceed 125mL/hr)

NS infusion

Intravenous, CONTINUOUS
(total IV fluids not to exceed 125mL/hr)

1/2 NS infusion

Intravenous, CONTINUOUS

(total IV fluids not to exceed 125mL/hr)

Antiepileptics
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Magnesium sulfate 4 Gm bolus followed by
magnesium infusion

“Followed by” Linked Panel

Magnesium 4 Gm IV once Loading dose

2 Gm Intravenous, over 10 Minutes, For 2 doses
Run EACH DOSE over 10 minutes. Loading dose

Followed by

Magnesium sulfate 20 Gm /500 mL infusion @ 2
Gm/hr Maintenance dose

2 Gm/hr, Intravenous, CONTINUOUS

Maintain serum magnesium levels between 4 and 7
milliequivalent/liter (total IV fluids not to exceed
125mL/hr) ED ORDER

R

Magnesium sulfate 20 Gm /500 mL infusion @ 2
Gm/hr Maintenance dose

2 Gm/hr, Intravenous, CONTINUOUS

Maintain serum magnesium levels between 4 and 7
milliequivalent/liter (total IV fluids not to exceed
125mL/hr) ED ORDER

Antidotes and Rescue Agents MRH

calcium gluconate 1 Gm IV once PRN may repeat x 1

1 Gm, Intravenous, for 60 Minutes, PRN, Rescue
Agent, For 2 Doses

May repeat x 1

ED ORDER

Beta Blocker / Vasodilators-MRH (Single Response)

labetalol (NORMODYNE,TRANDATE) 20 mg IV PRN

20 mg, Intravenous, PRN

For BP greater than 160/110 mmHg. Recheck blood
pressure in 10 minutes. May administer 40 mg IV if BP
above 160/110 mmHg. Repeat blood pressure in 10
minutes. May administer 80 mg IV if BP is still above
160/110. Max dose of 300 mg. If desired blood
pressure is below threshold continue to monitor BP
closely.

High Blood Pressure, For 13 Doses, ED ORDER

hydrALAZINE (APRESOLINE) 5 mg IV q 20min PRN

5 myg, Intravenous, EVERY 20 MINUTES PRN

For BP greater than 160/110 mmHg. May repeat 5 - 10
mg IV every 20 minutes as needed after the initial 5
mg IV bolus. Max total dose of 20 mg. If desired blood
pressure is below threshold continue to monitor BP
closely.

for High Blood Pressure, For 4 Doses, ED ORDER

Agents to Use: No IV Access

labetalol (NORMODYNE, TRANDATE) 200 mg ORAL

200 mg, orally

Repeat in 30 minutes if systolic blood pressure
remains greater than or equal to 160 or diastolic
blood pressure greater than or equal to 110 and
intravenous access still unavailable, ED ORDER

nifedipine 10 mg ORAL (not for sublingual use)

10 mg, orally ( not for sublingual use)

Repeat in 30 minutes if systolic blood pressure
remains greater than or equal to 160 or diastolic
blood pressure greater than or equal to 110 and

intravenous access still unavailable, ED ORDER
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