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Abstract Prenatal diagnosis of critical congenital heart
disease (CHD) is associated with decreased morbidity. It
is also associated with lower birth weights and earlier ges-
tational age at delivery. The University of California Fetal
Consortium (UCfC) comprises five tertiary medical centers,
and was created to define treatment practices. We utilized
this consortium to assess delivery patterns and outcomes
in subjects with prenatal and postnatal diagnosis of CHD.
A retrospective cohort study was conducted on maternal—
neonatal pairs diagnosed with complex CHD prenatally
(n=186) and postnatally (n=110) from 2011 to 2013.
Outcomes were assessed between groups after adjusting

Shabnam Peyvandi and Tina Ahn Thu Thi Nguyen have
contributed equally.

P4 Shabnam Peyvandi
Shabnam.peyvandi @ucsf.edu

Division of Pediatric Cardiology and the Fetal Treatment
Center, University of California San Francisco Benioff
Children’s Hospital, 550 16th street, 5th floor, San Francisco,
CA 94158, USA

Department of Obstetrics and Gynecology, David Geffen
School of Medicine, University of California, Los Angeles,
CA, USA

Division of Cardiology, Mattel Children’s Hospital and David
Geffen School of Medicine, University of California Los
Angeles, Los Angeles, CA, USA

Division of Cardiology, University of California Irvine
and Children’s Hospital of Orange County, Orange, CA, USA

Division of Maternal-Fetal Medicine, Department
of Obstetric and Gynecology, University of California, Davis,
CA, USA

Division of Maternal Fetal Medicine, Department
of Reproductive Medicine, University of California,
San Diego, CA, USA

@ Springer

for disease severity. Prenatally diagnosed subjects were
born earlier (38.1+0.11 vs. 39+0.14 weeks, p=<0.001),
and had lower birth weights (2853 +49 vs. 3074+58 g,
p=0.005) as compared to postnatal diagnosis. For every
week increase in gestational age and 100 g increase in birth
weight, length of stay decreased by 12.3+2.7% (p <0.001)
and 3.9+0.9% (p <0.001). Subjects with prenatal diagno-
sis were more often born via cesarean both planned (35.6
vs. 26.2%, p=0.004) and after a trial of labor (13 vs. 7.8%,
p=0.017). Neonates with cesarean delivery trended toward
a longer length of stay (2.6 days longer), and were born
earlier as compared to other modalities (37.7 +0.22 weeks,
p=0.001). Management after prenatal diagnosis of CHD
appears to have modifiable disadvantages for maternal and
neonatal outcomes. The UC{C provides a platform to study
best practices and standardization of care for future studies.

Keywords Congenital heart disease - Prenatal diagnosis -
Outcomes
Introduction

Prenatal detection of congenital heart disease (CHD) has
increased during the last two decades with improvements
in both ultrasonographic technology and increased rigor of
screening in the obstetrical community [1-4]. In particu-
lar, earlier detection of critical CHD requiring a neonatal
intervention has allowed for planned deliveries at or near
a tertiary hospital with a congenital cardiac surgery pro-
gram and units equipped to manage these neonates [5, 6].
In addition, prenatal detection of critical CHD has been
shown to improve the perioperative condition of these neo-
nates [7—11]; however, multiple studies have failed to show
a survival advantage to prenatal diagnosis [12, 13]. Despite
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not leading to a survival advantage, prenatal diagnosis has
been associated with better neurodevelopmental outcome
in transposition of the great arteries (TGA) [14] as well as
reduced risk of pre-operative brain injury and improved tra-
jectory of postnatal brain development in those with com-
plex CHD [15].

This duality of prenatal diagnosis may be secondary to
more complex disease being identified in utero; however,
literature suggests that prenatal diagnosis is also associ-
ated with lower birth weights and earlier gestational age at
birth [8, 16], two factors that have been linked to decreased
survival, and poor neurologic outcomes [17, 18]. The eti-
ology of lower birth weights and earlier delivery remains
unknown, and may be influenced by modifiable factors
such as practitioner education and comfort level with high-
risk pregnancies involving fetal congenital heart disease.

The University of California Fetal Consortium (UC{C)
comprises the five University of California campuses
affiliated with university medical centers that offer prena-
tal diagnosis and treatment. The UCfC was established to
better study pregnancies affected with maternal and fetal
diseases, including congenital heart disease and to define
treatment practices within our health system. We sought
to harness this large statewide resource to describe deliv-
ery practices within the University of California medi-
cal centers performing prenatal diagnosis and postnatal
management of CHD requiring neonatal intervention. Our
aims were to assess delivery patterns, maternal outcomes,
and neonatal outcomes in a well-characterized group of
subjects with prenatal diagnosis of critical CHD and to
compare them to a similar group of postnatally diagnosed
subjects.

Materials and Methods

A retrospective cohort study was conducted on mater-
nal-neonatal pairs with a prenatal or postnatal diagnosis of
congenital heart disease born at or transferred to any of the
five University of California Fetal Consortium (UCfC) sites
from January 2011 to January 2013. A multi-institutional
review board reliance registry provided approval for the
study (IRB #10-04093). All institutions participating in the
UCAC are tertiary academic medical centers with perinatal,
neonatal, and surgical services. Three centers perform com-
plex neonatal cardiac surgical interventions, and two cent-
ers are affiliated with stand-alone children’s hospitals that
provide neonatal cardiac surgical services. Maternal-neo-
natal pairs with maternal, fetal, delivery, and neonatal out-
comes data were included. Only those who required a neo-
natal operation within the first 30 days of life were included
in this analysis. Pregnancies that were terminated and twin
pregnancies were excluded.

Patients were identified via International Classification
of Diseases, 9th revision codes, and site-specific research
databases. Maternal and neonatal data collection was per-
formed by chart review at each site. Primary outcomes
included differences in mode of delivery, gestational age
at delivery, birth weight, neonatal survival to 30 days, and
length of hospital stay (LOS). Covariates included sever-
ity of CHD (using Risk Adjustment for Congenital Heart
Surgery (RACHS) score [19]), need for intubation, and
age at surgery. The RACHS score was assigned after ret-
rospective review of each case including clinical and echo-
cardiographic data by two senior cardiologists (A.M.G. and
G.S.) blinded to outcome. Birth weight z scores and per-
centiles were calculated based on the revised 2013 Fenton
growth charts taking into account infant sex, gestational
age at delivery, and birth weight [20]. Neonates with birth
weights less than the 10th percentile for gestational age
were considered small for gestational age (SGA).

Statistical Analysis

Standard descriptive statistics for continuous outcomes
were used based on normality of data (Student ¢ test or
Kruskal-Wallis). Proportions were compared with Fisher’s
exact test or the Chi-square test. Adjusted binary outcome
values were computed using logistic regression. Adjusted
actual delivery mode was computed using nominal logis-
tic regression. Birth weight and logl0Q scale LOS were
adjusted using linear regression since these outcomes had
a normal distribution, and adjusted gestational age at deliv-
ery was computed using robust linear regression since ges-
tational age at delivery did not follow a normal distribution.
The Cox proportional hazard model was used to compute
adjusted days to cardiac surgery. Statistical analysis was
performed using SAS 9.4 (SAS Inc., Cary, NC) and R 3.2
(R project for statistical computing; https://www.r-project.
org/).

Results

A total of 296 maternal-neonatal pairs were included in
the study with 186 (63%) neonates prenatally diagnosed
and 110 (37%) postnatally diagnosed. Demographic data
are presented in Table 1. There was no difference between
pre- and postnatal diagnosis groups in neonatal gender
(p=0.39) or in CHD severity (as graded by RACHS score,
p=0.18). Maternal age in the prenatally diagnosed group
was older as compared to the postnatally diagnosed sub-
jects (30.8 and 27.9 years, respectively, p=<0.001). More
prenatally diagnosed infants had extracardiac anomalies
compared to those postnatally diagnosed (32.8 vs. 21.1%,
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Table 1 Demographic data and
baseline characteristics of study

cohort

Prenatal Dx (n=186) Postnatal Dx (n=110) p value
Maternal age (mean =+ SE) 30.8+0.48 27.9+0.60 <0.001
Male gender n (%) 100 (54.3%) 66 (60.0%) 0.395
RACHS (median,IQR) 3.0 (2.0-4.0) 3.0 (2.04.0) 0.178
Other anomalies n (%) 61 (32.8%) 23 (21.1%) 0.043

RACHS risk adjustment for congenital heart surgery score, Dx diagnosis, SE standard error, /QR interquar-

tile range

Table 2 Neonatal outcomes in
prenatal and postnatal diagnosis

of CHD

Prenatal Dx (n=186) Postnatal Dx (n=110) p value
EGA (median, IQR) 38.1 (37-39) 39.0 (38-39.6) <0.001
BW g (mean + SE) 2853 +49 3074 +58 0.005
BW z score (mean + SE) —0.45+0.08 —0.33+0.08 0.27
SGA n (%) 42 (22.4%) 16 (14.5%) 0.06
Intubation n (%) 66 (35.7%) 53 (48.2%) 0.037
PGEI1 started (n)% 119 (65.8%)* 78 (70.9%) 0.369
Survival to discharge n(%) 154 (82.7%) 97 (88.2%) 0.237
30 d survival n (%) 158 (84.9%) 102 (92.6%) 0.079
LOS (median, IQR) 27.0 (14-60) 25.0 (14-45) 0.455

Dx diagnosis, EGA estimated gestational age, BW birthweight, LOS length of stay, PGEI prostaglandin E1,
SE standard error, /QR interquartile range, SGA small for gestational age (defined as birth weight percent-
age less than the 10th percentile for gestational age)

“Data missing on five subjects

p=0.043), although a substantial number in each group
had anomalies.

Prenatally diagnosed subjects were born at an earlier
gestational age (38.1 weeks (IQR 37-39) versus 39 weeks
(IQR 38-39.6), p=<0.001) and had lower birth weights
(2853 +49 vs. 3074 +58 g, p=0.005) as compared to their
postnatal counterparts. Mean birth weight z score was simi-
lar in both groups (prenatal: —0.45+0.08 vs. postnatal:
—0.33+0.08, p=0.27), and both groups had a similar prev-
alence of SGA infants (prenatal: 22.4 vs. postnatal: 14.5%,
p=0.06). Patients with a postnatal diagnosis were more
often intubated as compared to those prenatally diagnosed
(p=0.037); however, there was no difference in initiation
of PGE1 between the groups (p=0.369). There was no dif-
ference between the groups in 30 day survival, survival to
hospital discharge, or total length of hospital stay (Table 2).
Although all subjects eventually underwent a neonatal
operation, postnatally diagnosed patients had surgery sig-
nificantly sooner than prenatally diagnosed patients after
adjusting for RACHS, gestational age at delivery, neces-
sity for PGE1, and the presence of anomalies (Hazard ratio
1.40, p=0.018) (Fig. 1).

Given the significant differences between gesta-
tional age and birth weight between groups, we assessed
whether these factors impacted total length of hospital
stay. Consistent with prior reports we found an inverse
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Fig. 1 Time to surgery for prenatal vs. postnatal diagnosis of critical
congenital heart disease. Legend incidence curves for number of days
to surgery in prenatal and postnatally diagnosed subjects. The x-axis
represents day of life when surgery was performed and the y-axis
represents percentage of neonates. After adjustment for RACHS,
gestational age at delivery, necessity for prostaglandins and presence
of non-cardiac anomalies, postnatally diagnosed subjects had their
operation 1.4 times faster than those prenatally diagnosed (Hazard
Ratio=1.4)

relationship between gestational age at delivery and hos-
pital LOS. After adjusting for RACHS, with every 1-week
increase in gestational age, LOS decreased by 12.3+2.7%
(p<0.001) (Fig. 2). Similarly, after adjusting for RACHS,
for every 100 g increase in birth weight, LOS decreased by
3.9+0.9% (p<0.001) (Fig. 3).
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Fig. 2 The correlation between gestational age at delivery and neo-
natal hospital length of stay. Legend the x-axis represents gestational
age at delivery in weeks and the y-axis represents the total hospi-
tal length of stay (log,, transformed). After adjusting for RACHS
(Risk Adjustment for Congenital Heart Surgery), with every 1-week
increase in gestational age, length of stay decreased by 12.3%
(»<0.001)
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Fig. 3 The correlation between birth weight and neonatal hospital
length of stay. Legend the x-axis represents birth weight in grams and
the y-axis represents total hospital length of stay (log;, transformed).
After adjusting for Risk adjustment for congenital heart surgery
(RACHS), with every 100 g increase in birth weight, length of stay
decreased by 3.9% (p <0.001)

Subjects with a prenatal diagnosis were more often
born via cesarean section, both planned (35.6 vs. 26.2%,
p=0.004) and after a trial of labor (either after a trial of
labor including those with a previous cesarean deliv-
ery or as a primary cesarean without labor) (13 vs. 7.6%,
p=0.017) compared to postnatally diagnosed subjects
(Table 3). To further assess practice patterns in mode of

Table 3 Maternal delivery mode in prenatal and postnatal diagnosis

Prenatal Dx n (%) Postnatal Dx n (%) p value

NSVD 65 (35.5%) 69 (65.2%) <0.001
0L 27 (14.8%) 3(2.8%) <0.001
Cesarean after trial 23 (12.6%) 8 (7.6%) 0.017

of labor/induc-

tion
Cesarean planned 68 (37.2%) 26 (24.5%) 0.004
Total 183 (100%)* 106 (100%)*

Dx diagnosis, NSVD normal spontaneous vaginal delivery, /OL
induction of labor

*Data missing for three subjects in prenatal diagnosis group and in
four subjects for the postnatal diagnosis group

delivery, the planned vs. actual mode of delivery was ana-
lyzed in the prenatally diagnosed subjects (Table 4). Over-
all, the observed agreement rate was 56.4%. Specifically, if
the patient was scheduled for an induction of labor (IOL),
33% ended up with a cesarean delivery (either without
labor or after a failed trial of labor). Similarly, if the patient
was intended for a normal spontaneous vaginal delivery
(NSVD), 28% ended up with a cesarean delivery (either
without labor or after a failed trial of labor), thus contrib-
uting to the overall high rate of cesarean delivery in the
prenatally diagnosed subjects (Table 4). Of the 23 subjects
that had a change in delivery plan to a cesarean after a trial
of labor, 14 had non-reassuring fetal heart tones, whereas
in nine subjects, the reason was unclear. Similarly, of the
22 subjects that had a change in delivery plan to a cesar-
ean without a trial of labor, eight had premature rupture of
membranes, two had pre-eclampsia, and nine had non-reas-
suring fetal heart tones (the reason was unknown in three
subjects). Interestingly, the presence of an extracardiac
anomaly did not change delivery patterns. Among those
with isolated CHD, planned cesarean delivery occurred in
38.7% and unplanned cesarean delivery occurred in 12.1%.
Similarly, in those with CHD with an extracardiac anomaly,
34.3% had a planned cesarean and 12.5% had an unplanned
cesarean delivery.

Mode of delivery did not contribute to survival at dis-
charge or 30 day survival in the prenatal (p=0.32 and
p=0.11) or postnatal diagnosis group (p=0.54 and
p=0.86). However, when assessing the entire cohort, there
was a trend toward a longer hospital LOS for neonates born
via cesarean delivery, suggesting that an effect of cesar-
ean on LOS might have been demonstrable had the cohort
been larger: hospital LOS was 6 days shorter for neonates
born via NSVD or IOL (median 23.4 days, IQR 13—44.8)
as compared to those born via cesarean delivery (median
29.4 days, IQR 16-65) (p=0.07). This same trend existed
after adjusting for RACHS, gestational age at delivery and
birth weight. Hospital LOS for neonates born via NSVD
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Table 4 Planned versus actual mode of delivery in prenatally diag-
nosed subjects

Actual mode of delivery®

Planned IOL NSVD Cesarean Cesarean after Total
mode of TOL

delivery

IOL 27 (32%) 30 (35%) 16 (19%) 12 (14%) 85
NSVD 0 32 (72%) 6 (14%) 6 (14%) 44
Cesarean 0 2 (4%) 46 (87%) 5 (9%) 53
Total 27 (15%) 65 (35%) 68 (37%) 23 (13%) 183"

IOLinduction of labor, NSVD normal spontaneous vaginal delivery,
TOL trial of labor

*Percentages are reported by row

Data missing on three subjects

or IOL (median 26.3 days, IQR 19.8-30.6) was 2.6 days
shorter than those born via cesarean delivery (median
28.9 days, IQR 23.4-39.5) (p=0.43). Finally, when assess-
ing the distribution of gestational age at delivery by mode
of delivery in the entire cohort, patients born via cesar-
ean were born at a significantly younger gestational age
(37.7+0.22 weeks) as compared to those born via NSVD
(39 +£0.11 weeks) and IOL (38.8 +0.31 weeks), p=0.001.

Discussion

Our results demonstrate significant differences between
prenatal and postnatal diagnosis of severe CHD requiring
a neonatal operation with respect to perinatal manage-
ment and decisions around delivery planning. Although
the severity of lesions was similar between the two groups,
prenatally diagnosed subjects were born earlier with lower
birth weights as compared to their postnatal counterparts.
Furthermore, this is the first report to demonstrate differ-
ences in delivery practices in a large, well-characterized
group of patients across multiple academic centers in the
state of California, whereby prenatally diagnosed subjects
were more often born via cesarean delivery.

Prior reports have suggested that prenatal diagnosis of
CHD leads to early initiation of PGE1 and a “healthier”
pre-operative state thus making prenatally diagnosed
patients ideal candidates for a complex neonatal operation
[7-10]. Interestingly, in our cohort, the prenatal diagnosis
group waited longer to go to the operating room than the
postnatal group, with postnatally diagnosed patients hav-
ing their operation sooner. Despite not leading to a sur-
vival advantage [12, 13], the healthier pre-operative state
probably leads to better long-term outcomes overall for
those who survive. Specifically, studies have demonstrated
improved neurodevelopmental outcomes and better brain
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health in subjects with TGA and HLHS that are diagnosed
prenatally [14, 15]. Conversely, prenatal diagnosis has also
been associated with disadvantages in the form of earlier
gestational age at delivery and lower birth weights [8]. Our
findings mirror prior publications with prenatally diag-
nosed subjects being born “early-term” on average 1 week
earlier than the postnatally diagnosed subjects. Although
a difference of 1 week may not seem clinically significant,
“early-term” birth in the CHD population has been asso-
ciated with longer length of hospital stay, worse neurode-
velopmental outcomes, and potentially increased mortality
[17, 18]. In fact, our data demonstrate that for every 1 week
increase in gestational age and for every 100 g increase in
birth weight, total hospital length of stay decreases by 12.3
and 3.9%, respectively. Optimizing pre-operative condi-
tions may be critical to realizing the potential benefits of
prenatal diagnosis; however, this appears in our cohort to
be at the expense of optimal timing and mode of delivery.

In our cohort, 50% of mothers carrying a prenatally
diagnosed fetus with CHD had a cesarean delivery, which
is higher than the reported contemporary cesarean rate in
California (30%) (http://www.cdph.ca.gov), but also sig-
nificantly higher than the rate of cesarean delivery in our
postnatally diagnosed cohort. Although many of these were
planned cesarean deliveries, even among mothers with a
plan for IOL or spontaneous vaginal delivery after prena-
tal diagnosis, one-third resulted in a cesarean delivery. Our
data and other studies demonstrate that mode of delivery
does not impact neonatal outcomes in CHD [21, 22]. Thus,
NSVD or IOL is safe and the preferred mode of delivery
for these fetuses. However, despite this preference, a large
percentage of mothers undergo cesarean delivery when
carrying a fetus with CHD in the current era, even when
an induction or NSVD was planned. Cesarean delivery is
the modality of choice for certain maternal and fetal con-
ditions [23, 24]; however, it is associated with increased
maternal morbidities as compared to vaginal births in non-
complicated pregnancies including abnormal placentation
[25], higher rates of wound infection, and higher maternal
rehospitalization rates [26]. Furthermore, these complica-
tions increase with repeated cesarean deliveries [25]. Our
data are limited in that the precise clinical indication for
planned cesarean delivery was not available. However, one
would expect cesarean delivery rates in mothers carrying
a fetus with CHD to mirror the general population, given
the low prevalence of maternal co-morbidities in our cohort
that would affect delivery modality. Although our data are
largely based on practices at academic centers, large pop-
ulation-based studies have demonstrated no differences in
cesarean delivery rates between academic and community
hospitals [27].

We hypothesize that delivery planning in most of these
cases is influenced by a desire to ensure the neonate is
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located at, or in close proximity to a center that can per-
form specific neonatal cardiac interventions. In the state
of California, many patients travel long distances to obtain
care in tertiary level medical centers such as our UC medi-
cal centers and affiliated hospitals. Thus, planning IOL at
39 weeks gestation allows for controlled-term delivery near
a tertiary center. In our cohort, IOL was planned in 46% of
prenatally diagnosed mothers. Although favorable for mini-
mizing early-term birth and allowing for close proximity
to tertiary centers, elective IOL has been associated with
increased cesarean delivery rates [28-31]. In fact, our data
demonstrate that 28 of the 85 pregnancies planned for IOL
had a cesarean delivery (33%). In addition, IOL prohib-
its the onset of natural labor and has been associated with
increased length of stay [28, 29] and increased postpartum
hemorrhage [32, 33] in comparison to NSVD. These factors
all contribute to the estimated increase in cost and finan-
cial burden associated with IOL [34, 35]. In order to ensure
safety and favorable outcomes for the neonate with a criti-
cal cardiac anomaly, it appears that maternal outcomes and
cost are negatively affected. Not only does delivery mode
impact maternal outcomes, our findings suggest that deliv-
ery mode may impact total length of hospital stay for the
neonate requiring a cardiac operation with a trend toward
a shorter hospital LOS for those born via NSVD or IOL.
Although we did not collect actual maternal complications
and length of stay in this study, an assumption that the
mothers with cesarean deliveries stayed at least 1-2 days
longer than the group with vaginal births can probably be
made. We therefore speculate that investing in temporary
relocation of some mothers to within close proximity of
tertiary centers at least 1 week before the estimated date of
delivery and allowing for spontaneous onset of labor rather
than IOL or planned cesarean delivery may be more cost-
effective and beneficial to both the mother and fetus.

Our data have limitations in that we did not collect data
on maternal LOS or complications. Although we adjusted
for neonatal disease severity (RACHS), there may have
been differences in CHD diagnosis severity or illness sever-
ity or subtle differences in the prenatally diagnosed patients
that would not be corrected for using this methodology.
In addition, it is plausible that the increased prevalence of
extracardiac anomalies and the slightly higher prevalence
of SGA in the prenatal diagnosis group influences our
primary outcomes including GA at delivery and delivery
mode. A larger sample size is needed to assess whether
these factors play a significant role in maternal-neonatal
outcomes in the context of CHD. Regarding planned cesar-
ean deliveries, due to lack of access to the maternal pre-
natal records for patients delivering outside our systems,
we were not able to collect whether cesarean deliveries
were scheduled as elective repeat, done for malpresenta-
tion, or due to failed trial of labor after cesarean delivery.

However, the relative incidence of these maternal indica-
tions should not have been different between the prena-
tally and postnatally diagnosed groups. Future studies can
include prospectively assessing whether pregnancies with
affected fetuses but without the above confounding factors
are more likely to need C-section due to fetal intolerance of
labor. This has been suggested by small retrospective stud-
ies evaluating the use of cardiotocography in labor showing
a higher percentage of non-reassuring fetal heart rate trac-
ings in CHD fetuses [36, 37]. In addition, lack of access to
maternal prenatal records for those that delivered outside
our systems did not allow us to collect data on the type and
frequency of care they received. Our data reflect perinatal
outcomes among patients diagnosed and treated at tertiary
medical centers, thus may not be applicable to practices in
a community-based model. The current analysis focuses
on live born infants with CHD who underwent a neona-
tal operation. Thus, our study does not include an analysis
of planned or actual delivery patterns among those with a
fetal or perinatal demise. Finally, it is likely that socioeco-
nomic status plays a role in both pregnancy and neonatal
outcomes in this cohort, which was not collected for this
analysis. Future studies assessing the impact of socioeco-
nomic status on pregnancy and neonatal outcomes in the
context of CHD will be performed.

Conclusions

In conclusion, management strategies after prenatal diag-
nosis of CHD, although beneficial in many areas, appear
to have modifiable disadvantages. Education regarding the
benefits of full-term delivery (for the neonate) and vaginal
delivery after natural onset of labor (for the mother and
neonate) may lead to better outcomes for maternal—fetal
pairs and has the potential to decrease healthcare costs.
Further studies will be needed to address whether tempo-
rary relocation of mothers close to tertiary centers, while
awaiting the onset of labor will in fact leads to optimal out-
comes as well as improve cost-effectiveness. Development
of a multi-institutional clinical pathway and guidelines
among the UCfC centers can assist in prospectively evalu-
ating these remaining questions with a goal of standardiz-
ing care to improve outcomes and decrease cost.
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