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ABSTRACT

There is a lack of recent data demonstrating how racial/ethnic disparities in the occurrence of preeclampsia,
eclampsia, and hemolysis, elevated liver enzymes, low platelet count (HELLP) syndrome may translate into
hospitalization rates. Therefore, the purpose of this study was to evaluate the disparities in preeclampsia,
eclampsia, and HELLP syndrome hospitalizations rates across racial/ethnic patient populations in the United
States (US).The Nationwide Inpatient Sample (NIS) datasets 2016-2018 were used for this analysis. Prevalence
rates were calculated for each hypertensive disorder of pregnancy — preeclampsia, HELLP syndrome and
eclampsia, by race/ethnicity. Survey logistic regression model was utilized to find the association between race/
ethnicity and each phenotype of hypertensive disorder of pregnancy. During the study period, there were 499.4,
27.0and 12.1 per 10,000 hospitalizations with preeclampsia, HELLP syndrome and eclampsia.The hospitalization
rates and odds of a diagnosis of preeclampsia and eclampsia were higher in Non-Hispanic (NH)-Black pregnant
population when compared with NH-White pregnant population.The hospitalization rate and odds of having a
diagnosis of HELLP syndrome were highest in NH-Whites as compared to other racial/ethnic groups.
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However, there are disparities in the prevalence
and severity of preeclampsia and its phenotypes
among different racial and ethnic sub-populations.?
Understanding how racial disparities play a role in
maternal mortality and morbidity is important in
improving the care of pregnant patients across the

|. Introduction

Hypertensive-related pregnancy disorders are a
major cause of pregnancy complications and adverse
maternal-fetal outcomes. Approximately 5% of
pregnancies are complicated by preeclampsia.! Of
those pregnancies, eclampsia manifests approximately

in 1-16% and severe preeclampsia manifests in about
37%.! Among pregnancies complicated by severe
preeclampsia, hemolysis, elevated liver enzymes, low
platelet count (HELLP) syndrome occurs in 10-20%.2

United States. A study published in 2005 reported
that Non-Hispanic (NH) Black patients tend to
experience preeclampsia and eclampsia more often
and have worse outcomes while NH-White patients
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experience HELLP syndrome at much higher rates
than their counterparts.*

There is a lack of recent data that demonstrates
how racial/ethnic disparities in the occurrence of
preeclampsia, eclampsia, and HELLP syndrome may
translate into hospitalization rates.'* Therefore, in this
study we evaluate differences in rates and the likelihood
of preeclampsia, eclampsia, and HELLP syndrome-
related hospitalizations across different racial/ethnic
pregnant patient populations in the United States (US).

2. Methods

We conducted this cross-sectional study using the
Nationwide Inpatient Sample (NIS) dataset from
2016-2018. NIS is the largest all-payer inpatient care
database in the US, containing information on about
7 million (weighted, 35 million) hospitalizations each
year.® Our study sampleincludedall pregnancy-related
hospitalizations. The NIS used the International
Classification of Diseases, Tenth Revision, Clinical
Modification (ICD-10-CM) to identify all the
diagnoses and procedures related to each
hospitalization. The following hypertensive disorders
of pregnancy were included: (l) Preeclampsia,
identified using ICD-10-CM diagnosis code O14.%
(2) HELLP syndrome, identified using codes O14.2%;
and (3) eclampsia, identified using codes O 15.%

The rates of hospitalizations for preeclampsia,
HELLP, and eclampsia were calculated among all
pregnancy-related hospitalizations in the US by race/
ethnicity of the patients. An adjusted survey logistic
regression model was used to assess the association
between race/ethnicity (exposure) and each of the
hypertensive disorders of pregnancy (outcome).
Covariates included in the study were age, primary
payer, zipcode income quartile, and hospital
characteristics such as location, bed size, and urban
vs. rural. We used two-tailed hypothesis testing for
all statistical analyses, and the type-l error rate was
set at 5%. We utilized R version 3-5-1 (University
of Auckland, Auckland, New Zealand) and RStudio
Version |-1-5001 (Boston, MA) for performing all
statistical analyses. The study was implemented on
de-identified publicly available data and therefore,
was granted exempt status by the Institutional

Review Board at Baylor College of Medicine, Texas,
United States.

3. Results

During the study period covering 2016-2018,
there were a total of 12,106,775 pregnancy-
related hospitalizations, out of which 604,610 had
a diagnosis of preeclampsia; 32,740 had a diagnosis
of HELLP syndrome; and 14,640 had a diagnosis of
eclampsia, corresponding to a prevalence rate of
499.4, 27.0 and 12.1 per 10,000 hospitalizations,
respectively.

As shown in Figure |, the prevalence of
preeclampsia (per 10,000 hospitalizations) in
pregnant hospitalized women was higher in NH-
Blacks (659.3) and Hispanics (506.0) compared
to the other ethnic groups. The prevalence of
HELLP syndrome was highest in the NH-White
group (28.9) whereas the NH-Black (26.0) and
Hispanic (25.8) groups had similar rates of HELLP
syndrome-related hospitalization. The prevalence
of eclampsia was highest in the NH-Black group
(23.8), followed by Hispanics (10.5), NH-White
(9.8), and NH-Others (9.4).

Table | shows the adjusted estimates for the
association between race/ethnicity and each of the
hypertensive disorders of pregnancy. For preeclampsia,
we observed increased odds among NH-Blacks
(Odds Ratio (OR)=1.34) and Hispanics (OR=1.05),
when compared with NH-Whites (referent group).
The odds of having a HELLP syndrome diagnosis
was highest among NH-Whites, whereas the odds of
having eclampsia was 95% higher among NH-Blacks

Table I: Association between race/ethnicity and
hypertensive disorders of pregnancy

Preeclampsia HELLP Eclampsia
syndrome
OR (95% Cl) OR (95% CI) OR (95% CI)
NH-White reference reference reference
NH-Black  1.34(1.31-1.37)* 0.98(0.91-1.06) 1.95(1.77-2.15)*
Hispanic 1.05(1.02-1.08)* 0.92(0.86-0.99)* 0.94(0.84-1.06)
NH-Others 0.90(0.87-0.93)* 0.73(0.66-0.79)* 0.98(0.85-1.13)

*Represents statistically significant findings; NH- Non-Hispanic
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Figure |: Hospitalization rates of hypertensive disorders of pregnancy by race/ethnicity

(OR=1.95, 95% CI=1.77-2.15) when compared with
NH-Whites.

4. Discussion, Conclusion, and
Implications for Translation

Using the 2016-2018 Nationwide Inpatient Sample
database, our study shows that NH-Black patients
with preeclampsia and eclampsia had the highest
rates and odds of hospitalization. As for HELLP
syndrome, we observed that NH-Whites had
higher rates and odds of hospitalization compared
to all other racial/ethnic patient populations in our
study. These findings coincide with prior studies in
the literature regarding hypertensive disorders of
pregnancy.’*

Possible genetic involvement may potentially
explain the development of HELLP syndrome
and other pregnancy-related complications, yet
findings on specific genes or inheritance modes
for preeclampsia are still inconclusive.” The
hospitalization rates and likelihood observed for
preeclampsia, eclampsia, and HELLP syndrome seem
to correlate well with what would be expected
based on the prevalence of each pathology among
different racial/ethnic groups.

The strengths of our study include the large
sample size of over 12 million pregnancy-related
hospitalizations and the ability to generalize the
findings to the US population. As with any national
database, potential intrinsic limitations within the
NIS, such as coding errors resulting from the usage
of ICD codes may have impacted our study findings.

Potential implications for translation from
this study include strengthening the literature

surrounding the occurrence of different types
of hypertensive disorders of pregnancy such as
preeclampsia, eclampsia, and HELLP syndrome in
different racial/ethnic patient populations. Along
with this, our study may assist healthcare providers
in identifying high-risk groups for preeclampsia,
eclampsia, and HELLP syndrome and for
policymakers to implement targeted interventions
towards this population. Future studies should
explore the root causes of racial/ethnic disparities
in hypertensive disorders of pregnancy through the
pathway of genetic/biologic determinants, as well as
environmental markers.
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Key Messages h

» During the study period (2016-2018), there
were 499.4,27.0,and 12.1 per 10,000 hospital-
izations with preeclampsia, HELLP syndrome,
and eclampsia.

P The hospitalization rates and odds of a diagno-
sis of preeclampsia and eclampsia were higher
in NH-Blacks when compared with NH-White
pregnant population.

P The hospitalization rate and odds of having a
diagnosis of HELLP syndrome were highest in
NH-Whites, as compared to other racial/eth-
nic groups.
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