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Hypertension (HTN) is attributed to 1 in 5 deaths in women and is a risk factor for other
cardiovascular diseases and outcomes. Per a recent state-of-the-art review, the diagnosis,
treatment, and control rates of HTN in women were 59%, 47%, and 23%, respectively,’
underscoring a significant gap in care that, if addressed, can lead to a decrease in

morbidity and mortality in women. Pregnancy, which induces physiologic stress through
hemodynamic, metabolic, and hormonal changes can be the first presentation of HTN and be
a forebearer of severe cardiovascular disease with both short- and long-term consequences.
In fact, hypertensive disorders of pregnancy (HDP) are the second leading cause of global
maternal mortality at 31.6%.2

As the health care community evolves in its understanding of HDP through ongoing research
studies, current guidelines can be lagging in recommending best practices for managing
HDP. Per recent guidelines, normal blood pressure is defined as <120/80 mm Hg, and
recommendations are targeted to treat blood pressures >130/90 mm Hg.3 Although blood
pressures naturally fall during the first trimester due to a decrease in systemic vascular
resistance, a diagnosis of HTN in pregnancy counterintuitively has a higher threshold

for treatment of >160/105 mm Hg per American College of Obstetrics and Gynecology

and >140/90 mm Hg by other international guidelines.* Consequently, there is increased
hesitation to aggressively treat HTN in pregnancy due to concerns that lowering blood
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pressure may compromise placental and fetal circulation, thereby restricting fetal growth
and exposing the fetus to other harmful side effects. Furthermore, since most severe
presentations of HTN including pre-eclampsia and eclampsia occur near term (37 weeks
of gestation), the short duration of its incidence, often reversible by delivery of the baby, is
not thought of as a long-term health care concern for the mother.

Therefore, systematic studies such as the Chronic Hypertension and Pregnancy trial® are
important in reassuring women and their health care providers that targeting a blood pressure
of <140/90 mm Hg is associated with better pregnancy outcomes rather than reserving
treatment only for severe HTN without increasing fetal complications.

While we continue to discover reassuring data related to the safety of treating HTN for both
the mother and her baby;, it is just as important to evaluate the detrimental consequences of
not adequately diagnosing and treating HDP.

HDP is associated with an increased risk of heart failure, diabetes, and chronic kidney
disease, in addition to determinantal vascular outcomes including stroke. Women with pre-
eclampsia have a 2-fold increased risk of ischemic heart disease with increased mortality
and a 4-fold increased risk of developing chronic HTN.8 There is increased evidence,
including with the current study, that HTN in pregnancy is not just a clinical finding but also
leads to pathological changes in the left ventricle (LV) myocardium.

Changes in the LV myocardium are normal during pregnhancy. Some of these changes
include a 5% to 10% increase in left ventricular mass and a 25% to 30% increase in

wall thickness above prepregnancy levels, all within normal parameters.”:8 Additionally,

in approximately 40% of pregnancies, a small pericardial effusion without hemodynamic
consequences is also detected.® These changes resolve postpartum in the majority of
women, between 6 months and 2 years. In women with HDP, numerous studies have
indicated adverse remodeling of the left ventricle associated with a pathological increase in
myocardial thickness and increased diastolic dysfunction.®

In this issue of JACC: Advancesthe study by Alhuneafat et all0 evaluated 427 women

with HDP through a single center and compared their echo-cardiographic changes during

or within 1 year of pregnancy to those of 279 pregnant women without HDP. The

authors further categorized women with HDP into 3 categories: women with chronic

HTN, pre-eclampsia (PRE), and chronic HTN with preeclampsia (SPE). The authors found
that women with HDP have a higher degree of LV remodeling with LV diastolic filling
abnormalities as well as incidence of pericardial effusions as compared to women without
HDP. SPE women had the most significant changes as compared to the women with chronic
HTN and PRE groups. Furthermore, differences in LV remodeling and LV diastolic function
was present postdelivery, consistent with other studies that also demonstrated similar
findings.11 In fact, studies have demonstrated that women with HDP have pronounced
abnormalities in LV structure and function numerous years after pregnancy.12 These
abnormalities are further exacerbated in women who have concurrent HTN with a history of
HDP.
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Overall, in this study, while 69% of women without HTN had normal LV parameters,

only 40.5% of women with PRE and 26.7% of women with SPE had no abnormalities in
any echocardio-graphic parameters measured. While these significant differences between
normotensive women and women with HDP demonstrated now by numerous studies suggest
that routine echocardiographic evaluation of women with HDP should be incorporated

into our medical practice, the connection between abnormal diagnostic parameters and
cardiovascular clinical outcomes in women is not yet established. While there is significant
evidence to support the idea that women with HDP should be followed longitudinally and
aggressively treated with antihypertensive medications, the value of echocardiography in
guiding long-term management is still unclear. Furthermore, most studies, including the
current study by Alhuneafat et al, 10 have looked at imaging parameters at a single time point
alone and hence fall short in addressing whether these changes are reversible and if the
reversibility of remodeling has implications on cardiovascular outcomes.

While there needs to be continued effort to increase awareness among women with HDP
about their short- and long-term outcomes, from the perspective of the health care provider,
the limitations arise from losing women with pregnancy complications to follow-up. In the
United States, 40% of births are supported by the Medicaid program, where the mother’s
insurance coverage is terminated after 60 days of delivery. While this has improved over

the last 2 years, where over 37 states now extend this coverage to 1 year after delivery, the
extended coverage may be inadequate for over two-thirds of women with HDP who continue
to remain hypertensive at 6 months after delivery with ongoing HTN detected up to 3 years
postnatally.13 Hence, similar studies would be most beneficial if diagnostic parameters could
be used as biomarkers to risk-stratify women with HDP to advocate for extended health care
coverage in high-risk women (Figure 1).

The importance of increasing awareness about the long- and short-term outcomes associated
with pregnancy-related disorders is pertinent as we grapple with changing perspectives to the
role women play in their pregnancies in the United States. Identifying parameters that reflect
an increased burden of disease and increased risk for adverse cardiovascular outcomes and
providing timely treatment is important to address the high mortality associated with HDP in
developed countries like the United States.

FUNDING SUPPORT AND AUTHOR DISCLOSURES

Support was provided by National Institutes of Health KO8 (K08 HL 161440), American Heart Association Career
Development Award (852875), and Foundation grant from HeartFest. The author has reported that they have no
relationships relevant to the contents of this paper to disclose.

REFERENCES

1. Chapman N, Ching SM, Konradi AO, et al. Arterial hypertension in women: state of the art and
knowledge gaps. Hypertension. 2023;80:1140-1149. [PubMed: 36919603]

2. Ford ND, Cox S, Ko JY, et al. Hypertensive disorders in pregnancy and mortality at delivery
hospitalization - United States, 2017-2019. MMWR Morb Mortal WKkly Rep. 2022;71:585-591.
[PubMed: 35482575]

3. Whelton PK, Carey RM, Aronow WS, et al. 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/
APhA/ASH/ASPC/NMA/PCNA guideline for the prevention, detection, evaluation, and
management of high blood pressure in adults: executive summary: a report of the American College

JACC Adv. Author manuscript; available in PMC 2024 January 31.



1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Saraf

Page 4

of Cardiology/American Heart Association task force on clinical practice guidelines. J Am Coll
Cardiol. 2018;71:2199-2269. [PubMed: 29146533]

. Garovic VD, Dechend R, Easterling T, et al. Hypertension in pregnancy: diagnosis, blood

pressure goals, and pharmacotherapy: a scientific statement from the American Heart Association.
Hypertension. 2022;79:e21—e41. [PubMed: 34905954]

. Tita AT, Szychowski JM, Andrews WW. Treatment for mild chronic hypertension during pregnancy.

N Engl J Med. 2022;387:664.

. Khosla K, Heimberger S, Nieman KM, et al. Long-term cardiovascular disease risk in women

after hypertensive disorders of pregnancy: recent advances in hypertension. Hypertension. 2021;78:
927-935. [PubMed: 34397272]

. Arnaert S, De Meester P, Troost E, et al. Heart failure related to adult congenital heart disease:

prevalence, outcome and risk factors. ESC Heart Fail. 2021;8:2940-2950. [PubMed: 33960724]

. Sanghavi M, Rutherford JD. Cardiovascular physiology of pregnancy. Circulation. 2014;130: 1003—

1008. [PubMed: 25223771]

. Castleman JS, Ganapathy R, Taki F, Lip GY, Steeds RP, Kotecha D. Echocardiographic structure

and function in hypertensive disorders of pregnancy: a systematic review. Circ Cardiovasc Imaging.
2016;9:e004888. [PubMed: 27609819]

10. Alhuneafat L, Alrifai N, Amoateng R, et al. Echocardiographic differences in women across

subtypes of hypertensive disorders of pregnancy. JACC: Adv. 2024;3:100725.

11. Melchiorre K, Sutherland GR, Liberati M, Thilaganathan B. Preeclampsia is associated with

persistent postpartum cardiovascular impairment. Hypertension. 2011;58:709-715. [PubMed:
21844489]

12. Countouris ME, Villanueva FS, Berlacher KL, Cavalcante JL, Parks WT, Catov JM. Association

of hypertensive disorders of pregnancy with left ventricular remodeling later in life. J Am Coll
Cardiol. 2021;77:1057-1068. [PubMed: 33632480]

13. Giorgione V, Jansen G, Kitt J, Ghossein-Doha C, Leeson P, Thilaganathan B. Peripartum and

long-term maternal cardiovascular Health after pre-eclampsia. Hypertension. 2023;80:231-241.
[PubMed: 35904012]

JACC Adv. Author manuscript; available in PMC 2024 January 31.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Saraf

Page 5

$5%-10% increase
Normal Physiologic in Ieftn\'/'gg';rlcular
— | changes to — T
Pregnancy mveeaditm 125%-30% increase
y in wall thickness
Adverse LV
Pregnanc remodeling,
\?vith 4 LA volume,
Hypertension Pathologic Diastolic
D \ changes to / dysfunction
myocardium 7
with HDP 1
®
\ Adverse clinical
outcomes
(stroke, heart
disease, heart
failure, etc)
FIGURE 1.
Schematic for Physiologic Versus Pathologic LV Remodeling With Hypertension in
Pregnancy

HDP = hypertensive disorders of pregnancy; LA = left atrial; LV = left ventricular.
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