DOI: 10.1097/JPN.0000000000000112

@ Continuing Education

J Perinat Neonat Nurs ® Volume 29 Number 3, 202-212 » Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.

Maternal Morbidity and Mortality

Identifying Opportunities to Improve Clinical Outcomes

Patricia M. Witcher, MSN, RNC-OB; Melissa C. Sisson, MSN, RN

ABSTRACT

A better understanding of why women die during preg-
nancy, childbirth, or postpartum offers valuable insight into
strategies aimed at preventing maternal deaths and arrest-
ing the progression in the severity of a complication. The
rate of severe maternal morbidity and maternal mortality

in the United States has been trending upward in recent
years and has garnered national attention with concentra-
tion on bolstering reviews of maternal deaths and imple-
menting patient safety initiatives. The obstetric nurse is in a
unique position to improve maternal outcomes through the
anticipation, recognition, and communication of the early
warning signs of impending deterioration in maternal con-
dition. Presented in the context of the conceptual model

of Stephen Covey's Circle of Influence, the professional
nurse can proactively influence maternal outcomes directly,
with actions defined by the scope of professional nursing
practice or indirectly through professional interactions with
others. Advancing one’s education, knowledge, and techni-
cal skills broadens the influential capacity.

Key Words: deaths, maternal, morbidity, mortality,
pregnancy

eduction in the maternal mortality ratio by 75%
by 2015 is the fifth of 8 Millennium Develop-
ment Goals, adopted by the United Nations
General Assembly in 2000.! To date, the United States
has not achieved this goal. The number of reported
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pregnancy-related deaths in the United States has
steadily increased since the Centers for Disease Con-
trol and Prevention (CDC) Pregnancy Mortality Surveil-
lance System first reported pregnancy-related mortal-
ity ratios beginning in 1987.% Pregnancy-related deaths
have steadily increased from a ratio of 7.2 deaths per
100000 live births in 1987 to 17.8 deaths per 100 000 live
births in 2009. The most recently reported pregnancy-
related morality ratio is 16.7 deaths per 100000 live
births in 2010. The trend in pregnancy-related mortality
in the United States from 1987 to 2010 is illustrated in
Figure 1.2

The continued rise in pregnancy-related deaths has
generated a national focus on identifying interventions
that might prevent maternal deaths. Even with the in-
creasing trend of pregnancy-related deaths, maternal
death remains a rare event, making it difficult to pin-
point precisely how multiple variables interact to cul-
minate in a maternal death. The purpose of this ar-
ticle is to provide a comprehensive review of recent
trends in pregnancy-related deaths in the United States
as a foundation for introducing those areas most likely
to be amenable to intervention in the clinical area. A
proactive approach to positively influencing maternal
outcomes is presented in the context of the conceptual
model of Stephen Covey’s Circle of Influence.?

ASCERTAINMENT AND REPORTING OF
MATERNAL DEATHS

Maternal deaths are reported as a ratio of the number
of deaths per 100000 live births.> The definitions rel-
evant to maternal mortality have changed throughout
the later years of the 20th century,* which has impacted
statistical reporting. For most of the 1900s, a death dur-
ing the pregnancy or within 1 year after the termination
of pregnancy from any “maternal cause” was classified
as a maternal death. In 1979, the implementation of
International Classification of Diseases, Ninth Revision

July/September 2015

Copyright © 2015 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.


mailto:trish.witcher@northside.com

20,0

18.0

14.0 -

12,0 4

10.0 4

8.0 4

6.0

4.0 4

MNo. Pregnancy-Related Deaths per 100,000 Live Births Each Year

) PO PLIP NP PSP P L PSSO
D X D S O 97 O & &° O I &
SCEC G GG G RGN A G LG P SR

o &
’]/@ '\,@

Figure 1. Trends in pregnancy-related mortality in the United States. Adapted from the
Centers for Disease Control and Prevention, National Center for Chronic Disease Prevention

and Health Promotion.2

(ICD-9), resulted in classification of maternal deaths as
any death during the pregnancy or within 42 days of
the pregnancy. A significant impact of the implementa-
tion of ICD-9 was to include additional, indirect causes
of death as maternal, thereby increasing the maternal
death ratio by 10% during the latter part of the 1970s.%
Beginning in 1986, the Pregnancy Mortality Surveillance
System was implemented by the CDC’s Division of Re-
productive Health because more clinical information
was needed to determine the causes of maternal death
that are voluntarily reported to the CDC by the US states,
New York City, and Washington, District of Columbia.?

The National Center for Health Statistics at the CDC
calculates the official maternal mortality ratio for the
United States as the ratio of pregnancy-related deaths
per 100 000 live births.> A pregnancy-related death is de-
fined by the CDC as a death during pregnancy or within
1 year of the termination of pregnancy that was caused
by a pregnancy complication, a chain of events initiated
by the pregnancy, or a condition or event unrelated to
pregnancy that was aggravated by the physiologic ef-
fects of pregnancy.’® For reporting purposes, acciden-
tal or incidental causes of pregnancy-related death are
excluded from the diagnosis.? The cause of death, the
pathophysiologic relationship between the pregnancy
and the condition or event, and the time interval be-
tween the event or condition and the death determine
the classification of the death as pregnancy-related.”
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When the death occurs during the pregnancy or within
1 year of the pregnancy and the pregnancy was un-
likely to impact the course of the condition or event, it
is termed a pregnancy-associated death.® The changes
in the definitions that have impacted the reporting of
maternal deaths are summarized in Figure 2.24°
Pregnancy-related deaths are attributed to direct and
indirect causes. Direct obstetric deaths are those result-
ing from complications of pregnancy or events from
treatment or lack of treatment during the pregnancy, la-
bor, or puerperium. Indirect obstetric deaths are those
resulting from preexisting disease or a condition or
event that is not obstetric in nature but may be aggra-
vated by the physiologic effects of pregnancy.* Almost
all pregnancy-related deaths that are attributed to direct
causes (hemorrhage, anaphylactoid syndrome of preg-
nancy, or hypertensive diseases of pregnancy) occur
within 42 days of pregnancy. A significant proportion
of deaths attributed to indirect causes (such as infection,
thrombotic pulmonary embolism, cerebrovascular acci-
dent, cardiovascular disease, noncardiovascular med-
ical conditions, or cardiomyopathy) occur more than
42 days after termination of pregnancy but within 1 year
of the pregnancy.” Changes in coding practices have
enhanced ascertainment of indirect obstetric causes of
death and late maternal deaths. The International Clas-
sification of Diseases, Tenth Revision, which is more in-
clusive of maternal deaths, in particular those resulting

www.jpnnjournal.com 203

Copyright © 2015 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



Deaths from any maternal

Death during the pregnancy
or within 42 days of the
pregnancy from any cause

Death during the pregnancy
or within 1 year of the
pregnancy caused by a
pregnancy complication, a
chain of events initiated by
the pregnancy, or condition
or event that was

cause within 1 year after
termination of pregnancy

1900

related to or aggravated by aggravated by the
the pregnancy or its pregnancy
management, but not from
incidental or accidental
causes
1
19754 1986 2010

Maternal Death

Pregnancy-Related
Death

Figure 2. Changes in the reporting of maternal deaths in the United States in the 20th
century. Adapted from the Centers for Disease Control and Prevention, National Center for
Chronic Disease Prevention and Health Promotion,? Hoyert,* and Berg.®

from indirect causes up to 1 year from the end of preg-
nancy, was implemented in 1999. In addition, in 2003,
some states implemented the US Standard Certificate of
Death, which includes a method for indicating that the
death occurred at the time of pregnancy, within 42 days
of the pregnancy, or within 1 year of the pregnancy.'

LEADING CAUSES OF PREGNANCY-RELATED
DEATHS

Hemorrhage and hypertensive disorders of pregnancy
were the leading causes of pregnancy-related death
in 1987 to 1997. The proportion of pregnancy-related
deaths attributed to hemorrhage declined after 1997
despite an increase in the incidence of hemorrhage.
Between 1999 and 2005, the proportion of pregnancy-
related deaths attributed to indirect causes, such as
infection, cerebrovascular accident, cardiovascular
conditions, noncardiovascular medical conditions, and
cardiomyopathy began to emerge as the leading causes,
replacing the more traditional pregnancy-related causes
of hemorrhage and hypertension.” Cardiovascular con-
ditions, encompassing a wide range of diagnoses such
as acute myocardial infarction, valvular disease, and
congenital heart disease, among others, constituted
the leading cause of death in the United States from
1998 to 2011,*5° which is consistent with trends in the
United Kingdom from 1998 to 2005.

Besides cardiovascular disease and noncardiovascu-
lar medical conditions, infection has emerged as the
third leading cause of death,? rising from 10.7% of
all pregnancy-related deaths in 1998-2005° to 14% of
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deaths in 2011.% The highest pregnancy-related death
ratio due to infection was most notable during the
time frame of 2009 to 2010, which coincides with the
2009 HIN1 influenza epidemic, which disproportion-
ally affected pregnant women.”!! Prior to 2009, a re-
view of data from the Nationwide Inpatient Sample,
a large national administrative database maintained by
the Agency for Healthcare Research and Quality as
a part of the Healthcare Cost and Utilization Project,
demonstrated a 10% increase in severe sepsis and
sepsis-related deaths each year for admissions during
1998 to 2008 despite a stable rate of the frequency
of sepsis complicating childbirth.'* Pregnancy-related
deaths by cause are illustrated in Figure 3.2
Non-Hispanic black women have a 3 to 4 times
higher risk of dying during pregnancy or within 1 year
of birth than Hispanic women and non-Hispanic white
women.>” ¥ In the most recent 5-year reporting period
(2006-2010), the pregnancy-related death ratios by
race and ethnicity were 38.9, 12.0, 11.7, and 14.2 per
100000 live births for non-Hispanic black women, non-
Hispanic white women, Hispanic women, and women
of other races, respectively.” The reasons for this dis-
parity are unclear but have been attributed to a number
of factors such as lack of prenatal care or later access
to prenatal care and a higher incidence of preexisting
medical conditions among black women.”® Creanga
and colleagues’ reported the highest pregnancy-related
mortality ratio among both US-born black women and
black women who were born outside of the US during
the study period from 1993 to 2002. White women born
outside of the United States and US-born Asian and
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Figure 3. Causes of pregnancy-related deaths in the United States in 2011. The cause of
death was unknown for 5.9% of all pregnancy-related deaths. Adapted from Centers for
Disease Control and Prevention, National Center for Chronic Disease Prevention and Health

Promotion.2

Pacific Islanders had the lowest pregnancy-related mor-
tality ratios compared with all other races. Cardiovascu-
lar disorders, cardiomyopathy, and other medical con-
ditions were observed with a higher frequency among
US-born women (40.8%) than among foreign-born
women (24.7%). Preexisting conditions are more promi-
nent in women of all races, with increasing age and
pregnancy-related mortality ratios are higher in women
older than 35 years.? In the study period 2006 to 2010,
27.4% of all women who died of pregnancy complica-
tions were 35 years or older.” The contribution of age
is unlikely to be impacted in the ensuing years as birth
rates continue to increase among women aged 30 to
44 years.!

The rising number of cesarean births may also
contribute to the increased pregnancy-related mortality
ratio. Although cesarean births may be performed to
preserve the life of the woman and the fetus, they
are associated with morbidities, among which include
hemorrhage, venous thromboembolism (VIE), and in-
fection. Prior cesarean birth, especially 3 prior cesarean
deliveries, contributes to significant adverse events in
subsequent pregnancies from abnormal placentation,
primarily placenta previa and placenta accreta, which
may necessitate lifesaving measures such as massive
blood transfusion and/or hysterectomy.” The rate of
cesarean births rose by nearly 60% from 1996 to 2009,
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which has stimulated a nationwide effort to reduce the
number of births by cesarean delivery, especially the
primary cesarean birth!® through strategies, published
in other sources.>17:18

MATERNAL MORBIDITY

An understanding of why women die during preg-
nancy or within the first year after birth is a preliminary
step in taking corrective action to reduce the number
of deaths. Preexisting medical conditions such as hy-
pertension and diabetes often with concomitant obe-
sity and other complications of pregnancy are major
contributors to maternal mortality'?° that necessitate a
broadened focus on the conditions that have an adverse
effect upon pregnancy outcomes. Severe complica-
tions, such as acute renal failure, cardiac events, throm-
boembolism, and hemorrhage, have become more
prevalent in recent years,* increasing attempts to
identify maternal complications with the greatest risk
for maternal death®*?! that are possibly amenable to
intervention.

Morbidity generally encompasses pregnancy com-
plications or preexisting health conditions, with severe
maternal morbidity defined by the presence of at least
one condition that may progress to end-organ injury
or that is potentially life-threatening.*®*! Recently,
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maternal morbidity has been identified through /-
ternational Classification of Diseases, Ninth Revision,
Clinical  Modification (ICD-9-CM), administrative
diagnosis and procedure codes that identify severe
complications associated with an increased risk for
maternal death.?>?? An analysis of pregnancy and
postpartum hospitalizations with at least one of the 25
ICD-9-CM diagnosis or procedure codes that indicate a
potentially life-threatening maternal condition or com-
plication (ie, blood transfusion with >4 units of blood
products, acute renal failure, pulmonary edema) using
the Nationwide Inpatient Sample database®** demon-
strated a statistically significant increase in severe
complications. Severe complications rose by 75% and
114% in pregnancy and postpartum hospitalizations,
respectively, from 1998-1999 to 2008-2009.% The severe
maternal morbidity rate, now defined by the CDC by
the presence of one of these 25 ICD-9-CM diagnosis
or procedure codes, increased by an additional 26.1%
from the 2-year time period, 2008-2009 to 2010-2011,
which is also clinically and statistically significant.?

Use of administrative coding may not correctly iden-
tify all causes of death, in part, as a result of variability in
coding across organizations,” thus necessitating med-
ical record review. Clark and colleagues® conducted
a blind review of medical records of pregnant and
postpartum women in a large healthcare system to de-
termine whether the causes of death were accurately
captured by diagnosis and procedure coding. Medical
record coding identified the causes of death only 52%
of the time when compared with those that were as-
certained by a review of the actual medical records. A
comprehensive review of medical records by medical
experts remains optimal for any conclusions about the
quality of care rendered and/or opportunities to pre-
vent maternal deaths.

PREVENTABILITY OF MATERNAL DEATH

About 40% to 50% of overall maternal deaths are
preventable.” 2% A death is considered potentially pre-
ventable if it could have been averted by changes in the
healthcare system or by a patient’s actions® or if the
severity of the condition could have been lessened be-
fore it progressed to an adverse outcome.” Preventabil-
ity factors include a broad range of clinical management
issues, such as recognition of high-risk conditions or
progression in severity of conditions or complications;
care decisions and processes; communication between
healthcare providers; or knowledge and skill of health-
care providers. Patient factors (ie, adherence to med-
ical plan of care or refraining from pregnancy when
preexisting conditions are likely to deteriorate because
of pregnancy) and healthcare systems factors (ie, re-
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sources, equipment, or availability of consultants) are
other aspects that influence the preventability of mater-
nal deaths.”

A statewide committee of medical experts? reviewed
maternal deaths in North Carolina from 1995 to 1999
and determined that of the 105 deaths with an identi-
fiable cause about 8% could have possibly been pre-
vented by preconceptual counseling, 13% could have
been prevented by patients’ actions, about 4% could
have been prevented through resolution of systems is-
sues, and about 21% could have been potentially pre-
vented had the care conformed to recognized standards.
The specific causes of death with potential preventabil-
ity of maternal deaths, in order from greatest to lowest
percentage by clinical cause of death, were hemorrhage
(93%), chronic medical conditions (89%), preeclampsia
(60%), and infection (43%). Forty percent of deaths from
cardiovascular conditions and 22% of deaths from car-
diomyopathy could potentially have been prevented.
The wide range of diagnoses within the category of
cardiovascular disease makes it difficult to identify op-
portunities to decrease maternal deaths from this cate-
gory, which is unfortunate in light of the predominance
of cardiovascular disease as a leading cause of maternal
death.

Clark and colleagues® determined that 18% of deaths
in their review of all maternal deaths in the nations’
largest healthcare delivery system could have been pre-
vented with more appropriate medical care. Specifi-
cally, these deaths were related to postpartum hemor-
rhage, preeclampsia, medication error, and infection. A
subsequent publication® elaborated upon implemen-
tation of best practices with the greatest opportunity
to prevent maternal deaths that incorporated univer-
sal application of pneumatic compression devices for
cesarean birth and checklist-based protocols guiding
prompt recognition and treatment of acute hyperten-
sive crisis, preeclampsia-related pulmonary edema, and
postpartum hemorrhage. There was a significant decline
in the rate of deaths attributed to pulmonary embolism
following cesarean birth and from preeclampsia, and
there were no deaths attributed to untreated in-hospital
pulmonary edema or hypertensive crisis in this follow-
up study.

STRATEGIES FOR IMPROVING MATERNAL
OUTCOMES: THE NURSE’S ROLE

A percentage of adverse outcomes may be potentially
prevented when an organization embraces a culture of
safety.?>? A professional environment characterized by
mutual trust and respect within the healthcare team and
with administrative leadership strengthens the culture
of safety through effective collaboration. In reality, not
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all nurses are fortunate enough to experience the ben-
efits of working in such an environment, potentially
increasing the tendency to focus energy on the actions
or inactions of others that are outside of one’s control
rather than on those opportunities that are within one’s
control and realm of influence. As a result, frustration
with the surrounding circumstances may lead to an un-
derestimation of one’s ability to affect change. A con-
ceptual model adapted from Covey’s® Circle of Concern
and Circle of Influence illustrates a proactive approach
for influencing changes in the healthcare environment
directed at improving patient outcomes.

In the adapted model (llustrated in Figure 4), the
Circle of Control represents direct actions that may be
initiated by the nurse on the basis of his or her knowl-
edge, skill, and abilities. The Circle of Control is de-

The circle of concern
encompasses
everyone's concern for
the patient’'s well-being.
Patients’ outcomes are
impacted by those
things within the
healthcare provider's
and the patient's
control and one’s ability
to influence the actions
or behaviors of
colleagues and the
patient.

Circle of
Influence

termined by the scope of professional nursing practice,
typically defined by the states’ nurse practice acts, nurs-
ing education, and institutional policies and procedures.
The Circle of Concern encompasses those elements that
most people care about but may be outside of the indi-
vidual’s control. The greatest potential to impact change
and improve outcomes lies within the Circle of Influ-
ence, which consists of behaviors and actions that in-
directly influence others. Rather than focusing on the
actions and behaviors of others that fall outside of one’s
control and persuasive influence, a proactive approach
focuses on activities that one can control and influence.
As a result, the ability to collaborate with others ex-
pands in order to positively affect change. Interventions
dependent upon the providers’ orders or institution-
derived protocols are often outside the nurse’s control.

Circle of Concern

Medical
Provider

Focusing on those
areas one can control
(i.e., improving one’s
knowledge and skills or
acting to the full extent
of one's scope of
practice) and
proactively directing
one’s energy toward
influencing the actions,
decisions, or behaviors
of others widens the
circle of influence,
which may positively
impact patient
outcomes.

Circle of

Circle of Concern

Medical
Provider

Patient

Figure 4. Proactive approach to improving patient outcomes by maximizing

one's influence. Adapted from Covey.?°
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However, the nurse may influence these decisions
through proficient technical skills and cognitive and
social abilities exerted amid personal interactions and
committee participation. Strategies for expanding one’s
influential capacity do not define the standard of care
but represent an ideal level for identifying those areas
within the nurse’s sphere of control and influence with
the potential to positively impact clinical outcomes. An-
ticipation and early identification of clinical deteriora-
tion, development of and adherence to evidence-based
practice guidelines, and effective communication are el-
ements that are within the nurse’s realm of control and
influence.

Recognizing significant clinical problems early in the
course of development through the use of objective
parameters (ie, abnormal vital sign parameters, quan-
tified blood loss [QBL] above a prespecified thresh-
old) offers one strategy for averting the progression
in clinical deterioration. Clinical triggers warrant esca-
lation in the level of monitoring or summoning addi-
tional resources to the bedside, such as a rapid response
team or physicians.*® The modified early obstetric warn-
ing system?' is one such system that identifies spe-
cific ranges for temperature, blood pressure, heart rate,
respiratory rate, hemoglobin arterial oxygen saturation
(Sa0,), pain score, and neurologic response that warrant
escalation of care based upon the severity of the defined
value. Quantified blood loss is another clinical trigger
that replaces subjective estimation of blood loss with
weighing blood-soaked linens or pads (1 g = 1 mL),
or measurement of vaginal bleeding with calibrated un-
derbuttocks drapes or graduated suction containers.”
Predefined thresholds for blood loss, combined with
predefined abnormal vital signs, optimize the determi-
nation of further interventions and/or request for other
care providers to the bedside. Interpreting the signifi-
cance of clinical manifestations and clinical triggers is
ideally based on an understanding of risk factors for ad-
verse outcome, normal physiology of pregnancy, and
pathophysiology of comorbid conditions.

In addition to taking corrective action within the
nurse’s defined scope of practice and/or institutional
protocols or guidelines, the professional nurse may also
influence the improvement of outcomes by evaluat-
ing the appropriateness of nursing actions based upon
published sources or institutional guidelines rather than
based on personal experiences in the clinical practice
setting. Communicating significant findings to medical
providers and other members of the healthcare team
accurately, appropriately, and timely is focal to influ-
encing subsequent coordination of care necessary for
achieving positive outcomes. Conflict is inevitable in
the healthcare environment, especially when health-
care providers share responsibility for monitoring and
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interpretation of data. When the nurse desires correc-
tive action to be taken by another individual who ulti-
mately controls the final decision or action, engaging in
thoughtful dialogue with other members of the health-
care team, including the medical provider, involves ask-
ing the medical provider for a working diagnosis and
the plan of care when resolution of the problem re-
quires multiple interventions and ongoing assessments.
The nurse may also suggest that consultation be ob-
tained with providers within or outside the obstetric
specialty when confronted with uncommon situations
that could potentially become catastrophic.?

INITIATING BEST PRACTICES FOR
PREVENTABLE CAUSES OF MATERNAL
DEATH

Some of the most critical elements guiding patient
safety initiatives include reduction in practice variation
through standardized protocols, checklists for critical
procedures, and quality improvement that focuses on
systems improvements through peer review.” It is rea-
sonable to apply these critical elements to those clinical
conditions that are leading causes of maternal death
with the greatest potential to prevent adverse outcomes.
Postpartum hemorrhage and hypertensive disorders
of pregnancy account for the majority of primary
underlying maternal morbidity*# and together with
pulmonary thromboembolism represent the most com-
mon clinical conditions in which death is most likely
preventable.” %% In addition, the increasing trend
in the incidence of severe sepsis and sepsis-related
deaths'? warrants the incorporation of best practices on
initial stabilization of the obstetric patient with severe
sepsis or septic shock.***® Although cardiovascular
disease is the leading cause of pregnancy-related
deaths,*>? the varied conditions within this category
along with the multitude of variables that influence
its contribution to pregnancy-related deaths® prohibit
sound conclusions about opportunities to reduce
maternal deaths for this particular category. In-depth
discussion of clinical guidelines and patient safety
initiatives directed at achieving a decline in maternal
morbidity and pregnancy-related deaths is beyond the
scope of this article. Rather, key elements of clinical
guidelines are identified.

Obstetric hemorrhage

Recognizing the significance of excessive blood loss
and/or hemodynamic instability optimizes outcomes for
women experiencing obstetric hemorrhage. Excessive
blood loss is best determined when bleeding is quanti-
fied. Quantified blood loss begins after the birth of the
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infant by weighing blood-soaked linens and pads (1 g =
1 mL) or measurement with calibrated underbuttocks
drapes or graduated suction containers.** Although nor-
mal blood loss is arbitrarily defined for vaginal and ce-
sarean births, escalation in the level of care is typically
required when QBL extends beyond what is typically
encountered and/or that is associated with abnormal
vital sign parameters. Physiologic compensatory mech-
anisms directed at the redistribution of blood flow pre-
cede overt hemodynamic instability. Tachycardia, nar-
rowed pulse pressure, or decreased urine output often
precedes a decline in maternal cardiac output, often
manifested by hypotension, which may not manifest
until the blood volume deficit approaches 25%.% Early
detection of signs of physiologic compensation to in-
creased blood loss before the patient sustains a de-
crease in cardiac output, with or without QBL, may
avert adverse outcome. Hemodynamic instability, re-
gardless of QBL, generally requires initiation of ag-
gressive interventions directed at hemodynamic stabi-
lization, which include intravascular volume expansion
with crystalloids, blood and blood component therapy,
or surgical management and further assessment of the
effectiveness of interventions used (ie, measurement
of urine output with a urinary retention catheter and
urimeter, frequent vital signs, and continued QBL). Op-
timally, anticipation of risk factors for obstetric hemor-
rhage expedites interventions such as type and cross-
match for blood or intravenous access with a second in-
travenous catheter prior to significantly increased blood
loss. The management of obstetric hemorrhage is be-
yond the scope of this article but may be found in
other excellent resources that provide clinical recom-
mendations based upon a comprehensive review of the
literature. -

Preeclampsia

Vigilance in detecting severe features of preeclamp-
sia (defined by the American College of Obstetricians
and Gynecologists’ Task Force on Hypertension in
Pregnancy)* that necessitate heightened surveillance
in the hospital is a key element in forestalling undesir-
able outcomes associated with hypertensive disorders
of pregnancy. Early detection and treatment of acute
hypertensive emergencies and prompt recognition and
appropriate treatment of pulmonary edema have also
been identified as key initiatives in preventing maternal
deaths from complications of preeclampsia.”’ Assess-
ment of severe hypertension (either a systolic blood
pressure of >160 mm Hg or a diastolic blood pres-
sure of >110 mm Hg, sustained for 15 minutes)** is
dependent upon the accuracy of blood pressure mea-
surement and optimized when repositioning is avoided
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to obtain a lower blood pressure value.® Severe eleva-
tions in either the systolic or diastolic blood pressure
sustained for 15 minutes require immediate provider
notification to obtain an order for intravenous antihy-
pertensive therapy, which should be administered as
soon as intravenous access is obtained and the medi-
cation can be retrieved. Detailed recommendations for
assessment and management of hypertensive emergen-
cies can be found elsewhere. !4

In addition to monitoring the woman for severe
features of preeclampsia, recognition that the woman
with preeclampsia is at risk for pulmonary edema
postpartum®  supports frequent assessment of lung
sounds in addition to cumulative measurement of intake
and output. Signs and symptoms consistent with pul-
monary edema, such as shortness of breath or cough,
decreased Sao,, or increased respiratory rate, necessi-
tate further examination by the medical staff, which
often includes chest radiographs.?-%

Venous thromboembolism prophylaxis
Obstetric-based specialty recommendations for VTE
prophylaxis is typically confined to universal use of
pneumatic compression devices for cesarean births,
usually placed on the patient and activated prior to ce-
sarean delivery and continued until the patient is fully
ambulatory.”® For nonsurgical patients, VIE prophy-
laxis is currently recommended for certain patients with
thrombophilia and/or history of VTE event.* Guide-
lines for VTE prophylaxis in the obstetric setting are
forthcoming®® and will hopefully incorporate risk fac-
tors identified for VTE in the nonobstetric population.

Infection, sepsis, and septic shock

Influenza infection contributed significantly to
pregnancy-related death in recent years, most notably
during 2009 to 2010.° A large number of hospitaliza-
tions of young adults for influenza prompted a review®
of outcomes among pregnant and postpartum women
hospitalized for influenza during the 2013-2014 in-
fluenza season in California. Despite recommendations
for vaccination of all pregnant women, only one of
the women who required critical care or died in this
review had been vaccinated for influenza among the
93% of patients who received prenatal care. Hospitals
have a tremendous opportunity to help prevent
influenza infection among pregnant or postpartum
women by verifying vaccination history during the
influenza season, and, if influenza vaccination cannot
be documented during the influenza season, offering
the wvaccination on-site during the hospitalization
for pregnancy, birth, or readmission within 6 weeks
postpartum.
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The rise in sepsis-related deaths complicating
childbirth'? stresses the need for guidelines adapted for
the obstetric setting directed at recognizing impend-
ing sepsis before the patient progresses to severe sep-
sis (decreased end-organ perfusion and/or hypoten-
sion) and septic shock (hypotension, lactic acidosis, or
end-organ dysfunction that persists despite intravenous
fluid resuscitation).*® The clinical manifestations of se-
vere sepsis are variable during pregnancy and together
with the physiologic adaptations of pregnancy, includ-
ing significant hemodynamic and respiratory changes,
make it challenging to recognize early onset of sep-
sis in the pregnant woman, especially during labor or
in the setting of other physiologic events, such as in-
creased blood loss that present with similar vital sign
derangements. Early recognition and aggressive hemo-
dynamic stabilization are instrumental in potentially
preventing organ system dysfunction and further ad-
verse outcome.*® The most common presenting symp-
tom of sepsis in pregnancy is an elevated body temper-
ature (>38°C or 100.4°F) with tachycardia (heart rate
>110 beats per minute) and tachypnea (respiratory rate
>24 per minute). Although not as common as fever,
hypothermia may also be manifested (body tempera-
ture <36°C or 96.8°F).* Timely measurement of serum
lactate provides information on severity of sepsis, as
indicated by the degree of metabolic acidemia from
compromised end-organ perfusion, with a value of 4
mmol/L or higher representing a critical value. The on-
set of these clinical manifestations is best followed by
initiating aggressive intravenous volume expansion at a
rate of 20 mL/kg over the first hour to achieve a mean
arterial pressure of 65 mm Hg or higher and urine out-
put of at least 0.5 mL/kg/h, among other indices pro-
vided by invasive hemodynamic monitoring. Obtaining
blood cultures and administering broad-spectrum an-
tibiotics in accordance with the physician’s order within
3 hours of the onset of symptoms may also positively
impact outcomes. As the obstetric team commences
with initial resuscitation measures, summoning assis-
tance from healthcare providers adept at hemodynamic
stabilization in the setting of sepsis, and collaborating
with the physician on the initiation of best practices for
the initial stabilization of the patient with sepsis out-
lined in the Surviving Sepsis Campaign guideline,® will
further optimize outcomes.

NATIONAL AND STATEWIDE RESPONSES TO
PREVAILING PREGNANCY-RELATED DEATHS
AND SEVERE MATERNAL MORBIDITY

Although the Institute of Medicine® has suggested areas
for research in women’s health directed at improving
maternal outcomes and organizations such as the US
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Department of Health and Human Services and the Na-
tional Quality Forum?” have introduced quality outcome
measures directed at promoting more accountability
within healthcare organizations, it is only recently that
specific maternal safety initiatives have been identified.
The American College of Obstetricians and Gynecolo-
gists and the Society for Maternal-Fetal Medicine have
combined resources with other professional organiza-
tions to establish a Maternal Safety Action Coalition
to create safety bundles for maternity care.*** Public
health leaders have come together to strengthen the re-
view of maternal deaths at the state level and develop
resources for the community and healthcare providers.
Examples of these coalitions include the National Ma-
ternal Health Initiative, through the Maternal and Child
Health Bureau® and Every Mother Initiative, by the As-
sociation of Maternal & Child Health Programs.*

More than half of the United States and the District
of Columbia® now have state maternal mortality re-
view committees that work in collaboration with profes-
sional organizations such as state medical societies and
the state’s health department that review pregnancy-
related and pregnancy-associated deaths. Some states,
such as California, Florida, New York, North Carolina,
and Ohio, have already established perinatal quality im-
provement initiatives based upon their reviews of con-
tributors to maternal death.?* The purpose of the state
committee’s review is to establish whether maternal
deaths are pregnancy-related or pregnancy-associated
as well as identify missed opportunities in the care
of women during pregnancy, childbirth, and following
birth to improve healthcare. Because a maternal death is
a rare event for each hospital, a review of deaths across
the state allows for a more robust analysis® that may
generate opportunities for quality improvement enacted
through education, development and distribution of re-
sources, and possibly legislation.

Hospitals’ reviews of mortality and severe morbidi-
ties complement the national and state reviews. Sig-
nificant complications during pregnancy exceed the
number of deaths, which has generated recent recom-
mendations for hospitals to implement a standardized
process for identifying and analyzing severe maternal
morbidity cases within each birthing facility’*>* with
the hope that insights gained through such a review
will improve the quality of care. Indicators of severe
maternal complications include diagnoses associated
with organ system injury or critical care interventions
(ie, mechanical ventilation or hemodynamic support).
One approach is to identify maternal critical care ad-
missions and patients who have received 4 or more
units of blood products and to systematically review
those cases in order to determine whether there are
any improvements in the care that could lead to quality
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improvement initiatives.'>*> Review of cardiopul-

monary resuscitations may also identify life-threatening
conditions or events. Key attributes of a successful ma-
ternal mortality and morbidity review committee in-
clude conduct of the review within a culture of safety
by identifying and improving systems, processes, and
knowledge of the care providers involved using stan-
dardized methodology; utilization of expert reviewers
from multiple disciplines including nursing; ready ac-
cess to information from medical records and/or in-
terviews; ability to organize, evaluate, and disseminate
data; proximate timing of review soon after an event;
and the provision of confidentiality and protection from
discovery in the event that legal action ensues.’>!

CONCLUSION

Better understanding of why women die during preg-
nancy, childbirth, or postpartum offers valuable insight
into strategies aimed at preventing maternal deaths and
arresting the progression in severity of complications.
Focusing on those behaviors and actions that are within
one’s control and broadening one’s influence within the
surrounding system will extend the professional nurse’s
opportunities for producing significant improvements
in the quality of care provided to childbearing women
on an individual and global level. Advancing cognitive
understanding of maternal healthcare issues and further
refining technical and social skills bolster’s the nurse’s
influence at the level of the patient and at the state and
national levels.
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