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EDITORIAL COMMENT
Bridging the Gap in
Maternal Cardiovascular Risk
Identifying Patients at Elevated Risk*
Nandita S. Scott, MD,a,b Amy A. Sarma, MD,a,b Eunjung Choi, MDc
C ardiovascular disease (CVD) is the leading
cause of maternal mortality in the United
States.1 While there are screening tools to

risk stratify patients with pre-existing CVD, identi-
fying those at higher risk for developing or manifest-
ing de novo disease during pregnancy remains a
challenge. In particular, the modified World Health
Organization, CARPREG II (Cardiovascular Disease in
Pregnancy Study), and ZAHARA2 risk stratification
models are designed for patients for whom CVD has
already been identified and were derived largely
from cohorts of patients with congenital heart dis-
ease. However, an increasing population of patients
are entering pregnancy with risk factors for CVD
including advanced maternal age, chronic hyperten-
sion, pre-existing diabetes,3 obesity, substance use,
and a history of cardiotoxic chemotherapy and/or
chest radiation. In such patients, the hormonal
and/or hemodynamic stresses of pregnancy may un-
mask or accelerate clinical CV events. Additionally,
there are geographic and racial disparities seen in
maternal mortality rates in the United States with
Black individuals and those living in rural regions at
the highest risk for adverse CV outcomes during
pregnancy.4

Identification of those at high risk for de novo
disease is critical for several reasons. First, there is
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significant overlap between the signs and symp-
toms of normal pregnancy and those of CVD,
which increases the complexity of identifying those
experiencing early CV decompensation.5 As most
pregnant patients are cared for by non-
cardiologists, easily accessible and reliable CVD
risk stratification methods would be of great prac-
tical benefit. Second, management of CVD during
pregnancy is more complicated than in the
nonpregnant state, owing in part to more aggres-
sive disease trajectories in the context of shifting
hemodynamics, as well as the need to balance fetal
wellbeing. As such, pregnant patients are often
best served with cardio-obstetric teams, which may
not be accessible to those living in resource-limited
settings. Third, an increasing proportion of CVD
occurs in patients without preexisting disease. It is
important to have a screening/diagnostic tool that
is primarily based on current symptoms and exam
findings and not only on patient’s known CVD
history. Lastly, CV maternal morbidity and mor-
tality is largely preventable and tools to detect
disease are therefore important to expedite
assessment and treatment.6

To bridge this critical gap in maternal care, in
this issue of the JACC: Advances, Hameed et al7 report
on the feasibility of clinically implementing a CVD
risk assessment tool for patients without preexisting
CVD by adding the California Maternal Quality Care
Collaborative (CMQCC) algorithm to electronic health
record (EHR) systems. The study was conducted in
3 large hospital networks involving 23 clinic sites,
over 250 clinicians and 14,968 patients using 18
parameters including patient’s history, self-reported
symptoms, vital signs, and physical exam findings
to screen for those at high risk for CVD. For those
who screened positive, the EHR prompted clinicians
to review an order set for further testing and
https://doi.org/10.1016/j.jacadv.2022.100177

Delta:1_given name
Delta:1_surname
Delta:1_given name
https://doi.org/10.1016/j.jacadv.2022.100177
https://www.jacc.org/author-center
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jacadv.2022.100177&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/


FIGURE 1 Practical Application of the CMQCC CVD Risk Assessment Tool, ‡1 Symptom D ‡1 Abnormal Vital Signs D ‡1 Risk Factor OR

Any Combination Adding to ‡4 Prompts Further Evaluation
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BNP ¼ B-type natriuretic peptide; CMQCC ¼ California Maternal Quality Care Collaborative; CVD ¼ cardiovascular disease; ECG ¼ electro-

cardiogram; EF ¼ ejection fraction; HR ¼ heart rate; hs TN ¼ high sensitivity troponin; LV ¼ left ventricular; MFM ¼ maternal fetal medicine;

PCI ¼ percutaneous coronary intervention; PPCM ¼ peripartum cardiomyopathy.
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consultation with a cardiologist when appropriate
(Figure 1). Study measures included completion of the
algorithm (measure 1) and, if positive, completion of
follow-up testing (measure 2).

The study tool automatically pulled in the existing
data from the EHR and required <1 minute to com-
plete. It was designed to be user friendly and be
implemented by busy clinicians and those without
CVD expertise. Within the 3 hospital networks, the
tool was utilized at a rate of 57.1%, 71.5%, and 98.7%
(study measure 1), with higher utilization among sites
whose EHR created a hard stop that required assess-
ment completion. Among those with a positive
screen, patients were referred for recommended
follow-up at a rate of 65.8%, 72.5%, and 55.9% (study
measure 2). Seventy-five percent of clinicians felt that
orientation and training on the tool further assisted
with successful utilization. Notably, nurse practi-
tioners and physician extenders were early adopters
of the tool as compared to more experienced physi-
cians, underscoring the importance of multidisci-
plinary care teams in advancing maternal health
initiatives. Overall, 89% of clinicians felt that the
tool was valuable for pregnant and postpartum
assessment.
As maternal mortality continues to rise in the
United States among those with readily identifiable
risk factors for CVD, practical and readily imple-
mentable tools for busy clinicians are urgently
needed. Hameed et al should be congratulated on
elegantly tackling this critical gap in maternal care
with a tool designed for non-cardiologists that can be
easily completed and widely disseminated through
the existing infrastructure of the EHR. This tool
has received support from the American College of
Obstetricians and Gynecologists and pending further
research, support for inclusion into the Cardiac Con-
ditions in Obstetrical Care bundle by the Alliance for
Innovation for Maternal Health. Next steps include
larger scale studies that can help refine the tool to
optimize identification of those at highest risk for
adverse CV events, as there are limited data in the
current feasibility analysis regarding disease preva-
lence among those identified at high risk, as well as
those who experienced CVD in the absence of screen
positivity. Larger studies should also investigate
methods to help facilitate utilization of this tool in
busy clinical practices with highly complex patients
and limited resources where such screening is
potentially of highest yield. Despite requiring less
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than a minute to complete, cited barriers to imple-
mentation in this study included busy clinical
settings, competing priorities, complexity of medical
conditions, and lack of access to stethoscopes for
input of physical exam findings. With such investi-
gation, this tool holds important promise to: 1) iden-
tify patients with readily identifiable risk factors for
CVD who are currently missed by the available risk
stratification tools for pregnant patients; 2) reduce
morbidity and mortality through early referral to
appropriate care; 3) raise provider and patient
awareness of CVD risk in this population; and 4)
provide an important opportunity for education and
risk factor modification. Hameed et al should be
commended on moving the needle in the tackling of
the United States maternal health crisis.
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