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ORIGINAL ARTICLE

Chronic Hypertension During Pregnancy: 
Prevalence and Treatment in the United States, 
2008–2021
Stephanie A. Leonard , Sara Siadat , Elliott K. Main , Krista F. Huybrechts , Yasser Y. El-Sayed, Mark A. Hlatky ,  
Jheanelle Atkinson, Ayesha Sujan , Brian T. Bateman

BACKGROUND: Treatment of chronic hypertension during pregnancy has been shown to reduce the risk of adverse perinatal 
outcomes. In this study, we examined the prevalence and treatment of chronic hypertension during pregnancy and assessed 
changes in these outcomes following the release of the updated 2017 hypertension guidelines of the American College of 
Cardiology and American Heart Association.

METHODS: We analyzed the MerativeTM Marketscan® Research Database of United States commercial insurance claims from 
2007 to 2021. We assessed the prevalence of chronic hypertension during pregnancy and oral antihypertensive medication 
use over time. We then performed interrupted time series analyses to evaluate changes in these outcomes.

RESULTS: The prevalence of chronic hypertension steadily increased from 1.8% to 3.7% among 1 900 196 pregnancies 
between 2008 and 2021. Antihypertensive medication use among pregnant individuals with chronic hypertension was 
relatively stable (57%–60%) over the study period. The proportion of pregnant individuals with chronic hypertension treated 
with methyldopa or hydrochlorothiazide decreased (from 29% to 2% and from 11% to 5%, respectively), while the proportion 
treated with labetalol or nifedipine increased (from 19% to 42% and from 9% to 17%, respectively). The prevalence or 
treatment of chronic hypertension during pregnancy did not change following the 2017 American College of Cardiology and 
American Heart Association hypertension guidelines.

CONCLUSIONS: The prevalence of chronic hypertension during pregnancy doubled between 2008 and 2021 in a nationwide 
cohort of individuals with commercial insurance. Labetalol replaced methyldopa as the most commonly used antihypertensive 
during pregnancy. However, only about 60% of individuals with chronic hypertension in pregnancy were treated with 
antihypertensive medications. (Hypertension. 2024;81:1716–1723. DOI: 10.1161/HYPERTENSIONAHA.124.22731.) 
• Supplement Material.
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Chronic hypertension in pregnancy is associated with 
adverse maternal and fetal/neonatal outcomes, includ-
ing more than 2-fold increases in the risks of severe 
maternal morbidity and preterm birth.1,2 Evidence from 
randomized controlled trials suggests that medication 
treatment for mild and moderate chronic hypertension 

in pregnancy substantially reduces the risk of devel-
oping severe hypertension and preeclampsia with-
out having adverse effects on the fetus.3–5 However, 
current evidence is limited in regard to clinical prac-
tice patterns for pregnant individuals with chronic 
hypertension.2
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Understanding chronic hypertension diagnosis and 
treatment patterns during pregnancy is particularly impor-
tant at this time, as clinical guidelines for chronic hyperten-
sion have moved toward diagnosis and treatment at lower 
blood pressure values.6–8 In 2017, the American College 
of Cardiology (ACC) and the American Heart Associa-
tion (AHA) clinical guidelines revised the thresholds to 
diagnose hypertension: from 140–159/90–109 to 130–
139/80–89 mm Hg for stage 1, and from ≥160/110 to 
≥140/90 mm Hg for stage 2.6 They recommended medi-
cation treatment for stage 2 hypertension in nonpregnant 
adults and for stage 1 hypertension in individuals with dia-
betes or renal disease.6 Subsequent publications hypoth-
esized that these revised definitions would increase the 
number of individuals classified as hypertensive before 
pregnancy and, correspondingly, increase the number 
of obstetric patients on antihypertensive therapy.7,9,10 
Researchers in 1 study applied the ACC/AHA guidelines 
to blood pressure data from pregnant participants in the 
National Health and Nutrition Examination Survey 2011–
2014, and estimated that twice as many reproductive-
aged women in the United States would be diagnosed 
with chronic hypertension based on the new guidelines.10 
However, the actual effect of these guidelines on chronic 
hypertension during pregnancy has not been evaluated.

Guidelines for the treatment of chronic hypertension 
during pregnancy have also changed over time. In 2013, 
the American College of Obstetricians and Gynecologists 
(ACOG) updated its recommendations for hypertensive 
disorders in pregnancy and added labetalol and nifedipine 
to methyldopa as recommended first-line outpatient treat-
ments for chronic hypertension. Then, in 2019, ACOG 
removed methyldopa from its recommendations, based in 
large part on a Cochrane Review.3,7 However, compara-
tive effectiveness studies of methyldopa, labetalol, and 
nifedipine as antihypertensive medications in pregnancy 
have not been conclusive.11–13 Furthermore, prescribing 
patterns of different antihypertensive medications, includ-
ing among patients with high-risk comorbidities, have not 
been assessed in contemporary, large cohorts.

In this study, we examined the prevalence and treat-
ment of chronic hypertension during pregnancy and 
assessed changes in prevalence and treatment following 
the release of the updated 2017 ACC/AHA hyperten-
sion guidelines.

METHODS
Data Availability
Because of the sensitive nature of the data collected for this 
study, requests to access the data set from qualified research-
ers trained in human subject confidentiality protocols may be 
sent to MerativeTM at https://www.merative.com.

Study Population
We analyzed the MerativeTM Marketscan® Research Database 
of commercial insurance claims for 2007 to 2021.14 The data-
base includes claims for inpatient and outpatient encounters 
and outpatient pharmaceutical fills, as well as enrollment data, 
from large employers and health plans across the United 
States that provide private health care coverage for employees, 

NOVELTY AND RELEVANCE

What Is New?
We assessed the prevalence and treatment of chronic 
hypertension during pregnancy before and after the 
updated 2017 hypertension guidelines of the American 
College of Cardiology and American Heart Association.
The prevalence of chronic hypertension during preg-
nancy steadily increased, to 3.7% in 2021, but medi-
cation treatment was relatively stable (57%–60%).
Labetalol replaced methyldopa as the most used 
medication.

What Is Relevant?
Chronic hypertension during pregnancy confers an 
increased risk of adverse maternal and fetal/neonatal 
outcomes.

Recently, strong evidence has suggested that medica-
tion treatment for mild and moderate chronic hyper-
tension during pregnancy reduces the risk of severe 
hypertension and preeclampsia.

Clinical/Pathophysiological Implications?
The findings of this study underscore the need to 
ensure the accuracy of chronic hypertension diagno-
sis for pregnant individuals and to promote adherence 
to recent diagnosis and treatment guidelines before 
pregnancy, which could improve the ability to target 
blood pressure goals during pregnancy in line with the 
2022 American College of Obstetricians and Gyne-
cologists guidelines.

Nonstandard Abbreviations and Acronyms

ACC	 American College of Cardiology
ACOG	 American College of Obstetricians and 

Gynecologists
AHA	 American Heart Association
ICD-CM	 International Classification of  

Diseases-Clinical Modification
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their spouses, and dependents. The claims include a variety of 
fee-for-service, preferred provider organizations, and capitated 
health plans.

We applied established methods to identify pregnancies, 
link live births with infants, and estimate gestational age.15,16 
We defined eligibility for the study as individuals who had 
pharmaceutical insurance coverage in pregnancy with continu-
ous enrollment from 90 days before the estimated last men-
strual period through the date of birth. The Stanford University 
Research Compliance Office provided ethics approval for this 
study. We followed the Reporting of Studies Conducted Using 
Observational Routinely Collected Health Data guidelines for 
the reporting of this observational cohort study using routinely 
collected health data.17

Chronic Hypertension
Chronic hypertension in pregnancy is defined by ACOG as 
hypertension diagnosed before pregnancy or before 140 
days (20 weeks) of gestation.7 We used the International 
Classification of Diseases-Clinical Modification (ICD-CM), Ninth 
and Tenth Revisions, diagnosis codes assigned between 90 
days before and 140 days after the estimated last menstrual 
period to identify cases of primary (essential) hypertension in 
pregnancy (ICD-9-CM: 401, 642.0, 642.7; ICD-10-CM: I10, 
O10.0, O11). Diagnosis codes for chronic hypertension dur-
ing pregnancy have been found to have high validity, using 
medical records as the gold standard (sensitivity 88%; speci-
ficity 99%; positive predictive value 89%; negative predictive 
value 99%).18

Antihypertensive Medications and Patient 
Characteristics
We identified oral antihypertensive medications dispensed by 
outpatient pharmacies using a previously established list of 
medications (Table S1).19 We considered an individual to have 
taken an antihypertensive medication if it was dispensed at 
least once between the estimated last menstrual period and 
the date of birth. Individuals could be exposed to >1 medica-
tion. If a person received a combination drug (eg, hydrochlo-
rothiazide/labetalol hydrochloride), we classified them as 
exposed to each component (eg, both hydrochlorothiazide and 
labetalol hydrochloride).

We assessed patient characteristics, including age, region 
of residence in the United States, and birth year. We identi-
fied conditions that often coexist with chronic hypertension and 
increase the risk of adverse pregnancy outcomes,2 including 
class 3 obesity (body mass index ≥40 kg/m2), chronic renal 
disease, diabetes (type 1 or 2), systemic lupus erythematosus, 
thyroid disorder, and multifetal gestation (which could affect 
blood pressure and treatment during pregnancy). We used 
diagnosis codes to identify these conditions (Table S2) and 
considered them to be present if at least 1 diagnosis code was 
recorded between 90 days before the last menstrual period 
and the date of birth.

Statistical Analysis
We first described the characteristics of individuals with and 
without chronic hypertension and, among those with chronic 
hypertension, the characteristics of those who were and were 

not dispensed an antihypertensive medication in pregnancy. 
Among individuals with chronic hypertension, we calculated 
the rates of antihypertensive medication use (any and specific 
medications) stratified by the presence of comorbidities. We 
plotted the utilization rates of the most commonly dispensed 
antihypertensive medications by birth year (2008–2021) to 
assess any changes over time in specific medications.

We conducted interrupted time series analyses to evaluate 
whether there were changes in (1) the proportion of pregnant 
individuals diagnosed with chronic hypertension and (2) the 
use of antihypertensive medications in pregnancy among indi-
viduals with chronic hypertension following the release of the 
ACC/AHA hypertension guidelines in November 2017.20 For 
these analyses, we used modified Poisson regression to model 
the outcomes of births per month that (1) had a prior diagnosis 
of chronic hypertension and (2) were exposed to an antihy-
pertensive medication during pregnancy. We treated November 
2017 as the impact time point, and data from the following 6 
months were excluded from analyses (November 2017 to April 
2018). We checked all model assumptions, including the auto-
correlation of observations, stationarity, and normal distribution 
of residuals. We replicated the models using generalized linear 
autoregressive moving average models because minimal auto-
correlation was detected.21

Sensitivity Analyses
We conducted several sensitivity analyses of antihypertensive 
medication use. First, we stratified analyses across perinatal 
time periods: prepregnancy (0–90 days before the date of the 
last menstrual period), first trimester of pregnancy (last men-
strual period through 13 weeks and 6 days of gestation), and 
second/third trimesters of pregnancy (14 weeks and 0 days of 
gestation to birth). Treatment patterns during these perinatal 
periods could potentially differ because of fetal considerations 
and a known or unknown pregnancy status. For example, lisino-
pril and losartan are contraindicated in the second and third 
trimesters.22 Next, we stratified by patient age (<35 or ≥35 
years). Finally, we plotted time trends in antihypertensive medi-
cation utilization by region of residence (north central, north-
east, south, and west) to explore possible geographic variation 
in practice patterns.

RESULTS
The prevalence of chronic hypertension among 
1 900 196 pregnancies between 2008 and 2021 was 
2.7% (n=51 654; Figure S1). A higher proportion of 
individuals with chronic hypertension were ≥35 years of 
age, lived in the south, and had comorbidities (Table 1). 
Among individuals with chronic hypertension, those who 
used an antihypertensive medication were older and had 
higher rates of class 3 obesity, diabetes, and chronic 
renal disease.

Overall, 59% of individuals with chronic hypertension 
received a medication during the study period (Table 2). 
Antihypertensive medications were used more often 
among individuals with class 3 obesity (64%), diabetes 
(62%), chronic renal disease (67%), or multifetal ges-
tation (63%), and less often among individuals with 
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systemic lupus erythematosus (56%) or thyroid disorder 
(56%). In the full study population, the most commonly 
dispensed medications in pregnancy were as follows: 
labetalol (32% of chronic hypertension patients), meth-
yldopa (17%), nifedipine (11%), and hydrochlorothiazide 
(8%; Table 2). Differences in patterns of use of differ-
ent medications by comorbidities were small, with some 
exceptions. For example, a higher proportion of individuals 

with class 3 obesity, diabetes, chronic renal disease, or 
systemic lupus erythematosus received lisinopril and 
losartan than individuals without these comorbidities. In 
addition, among individuals who received a medication, 
a higher proportion of those with systemic lupus erythe-
matosus received nifedipine (26% versus 18% with no 
comorbidities) and a lower proportion received methyl-
dopa (20% versus 29% with no comorbidities).

Table 1.  Patient Characteristics by Chronic Hypertension and Treatment Status

 No chronic hypertension, n=1 848 542 Chronic hypertension, n=51 654

Characteristics  Antihypertensive medication

  Yes, n=30 678 No, n=20 976 

Birth year

 � 2008–2017 1 460 537 (79%) 22 392 (73%) 15 476 (74%)

 � 2018–2021 388 005 (21%) 8286 (27%) 5500 (26%)

Age category

 � <25 y 99 022 (5.4%) 563 (1.8%) 782 (3.7%)

 � 25–34 y 1 297 132 (70%) 16 640 (54%) 12 999 (62%)

  �≥35 y 452 388 (24%) 13 475 (44%) 7195 (34%)

Region of the United States

 � Northeast 442 240 (24%) 4061 (13%) 4020 (19%)

 � North central 310 672 (17%) 6200 (20%) 3982 (19%)

 � South 726 146 (39%) 16 499 (54%) 9997 (48%)

 � West 350 427 (19%) 3562 (12%) 2743 (13%)

 � Unknown 19 057 (1.0%) 356 (1.2%) 234 (1.1%)

Class 3 obesity 47 163 (2.6%) 4954 (16%) 2818 (13%)

Diabetes (type 1 or 2) 63 061 (3.4%) 5015 (16%) 3026 (14%)

Chronic renal disease 12 926 (0.7%) 1085 (3.5%) 531 (2.5%)

Systemic lupus erythematosus 4236 (0.2%) 230 (0.7%) 181 (0.9%)

Thyroid disorder 147 632 (8.0%) 4077 (13%) 3208 (15%)

Multifetal gestation 48 390 (2.6%) 1244 (4.1%) 726 (3.5%)

Cells show n (column %).

Table 2.  Patterns of Antihypertensive Medications Dispensed in Pregnancy Among Individuals With Chronic Hypertension by 
Comorbidity Status

Medications All 
No  
comorbidities 

Class 3  
obesity 

Diabetes 
(type 1 or 2) 

Chronic renal 
disease 

Systemic lupus 
erythematosus 

Thyroid  
disorder 

Multifetal  
gestation 

51 654 30 878 7772 8041 1616 411 7285 1970

Any medication 30 678 (59.4%) 18 073 (58.5%) 4954 (63.7%) 5015 (62.4%) 1085 (67.1%) 230 (56.0%) 4077 (56.0%) 1244 (63.1%)

Labetalol 16 602 (32.1%) 9478 (30.7%) 3064 (39.4%) 2686 (33.4%) 621 (38.4%) 117 (28.5%) 2224 (30.5%) 735 (37.3%)

Methyldopa 8702 (16.8%) 5290 (17.1%) 1176 (15.1%) 1515 (18.8%) 265 (16.4%) 46 (11.2%) 1074 (14.7%) 317 (16.1%)

Nifedipine 5721 (11.1%) 3222 (10.4%) 1020 (13.1%) 996 (12.4%) 274 (17.0%) 59 (14.4%) 719 (9.9%) 295 (15.0%)

Hydrochlorothiazide 4134 (8.0%) 2410 (7.8%) 753 (9.7%) 695 (8.6%) 125 (7.7%) 31 (7.5%) 526 (7.2%) 129 (6.5%)

Metoprolol 2606 (5.0%) 1531 (5%) 400 (5.1%) 415 (5.2%) 112 (6.9%) 25 (6.1%) 399 (5.5%) 102 (5.2%)

Amlodipine 2113 (4.1%) 1223 (4%) 361 (4.6%) 384 (4.8%) 105 (6.5%) 18 (4.4%) 261 (3.6%) 55 (2.8%)

Lisinopril 1795 (3.5%) 909 (2.9%) 369 (4.7%) 471 (5.9%) 83 (5.1%) 18 (4.4%) 219 (3.0%) 44 (2.2%)

Atenolol 861 (1.7%) 499 (1.6%) 118 (1.5%) 154 (1.9%) 18 (1.1%) <11 128 (1.8%) 32 (1.6%)

Losartan 591 (1.1%) 281 (0.9%) 149 (1.9%) 160 (2.0%) 35 (2.2%) 12 (2.9%) 77 (1.1%) 16 (0.8%)

Propranolol 553 (1.1%) 341 (1.1%) 81 (1.0%) 67 (0.8%) 20 (1.2%) <11 97 (1.3%) 21 (1.1%)

Other 3156 (6.1%) 1834 (5.9%) 467 (6.0%) 617 (7.7%) 159 (9.8%) 35 (8.5%) 410 (5.6%) 81 (4.1%)

Cells display n (column %). Cell sizes <11 not shown per data use agreement to protect confidentiality.
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Time Trends
The use of specific antihypertensive medications changed 
significantly over time: methyldopa use decreased from 
29% to 2% and hydrochlorothiazide from 11% to 5%, 
while the use of labetalol increased from 19% to 42% 
and the use of nifedipine increased from 9% to 17% 
(Figure 1). The increase in nifedipine use largely occurred 
during the latter half of the study period.

The prevalence of chronic hypertension during preg-
nancy steadily increased from 1.8% in 2008 to 3.7% in 
2021. In the interrupted time series analysis, we found 
no change in the slope of this trend following the release 
of the ACC/AHA hypertension guidelines (slope change 
relative risk, 1.00 [95% CI, 1.00–1.00]; P=0.20); how-
ever, there was a statistically significant 8% decrease in 
chronic hypertension prevalence following the 6 months 
after the ACC/AHA guidelines release (level change rel-
ative risk, 0.92 [95% CI, 0.87–0.96]; P<0.001; Figure 2).

During the same period of time, 2008 to 2021, the 
use of an antihypertensive medication during pregnancy 
among individuals with chronic hypertension increased 
slightly, from 58% to 60% (Figure 3). In the inter-
rupted time series analysis, we found no slope or level 
changes in this trend following the ACC/AHA hyperten-
sion guidelines in 2017 (slope change relative risk, 1.00 
[95% CI, 1.00–1.00]; P=0.58; level change relative risk, 
1.01 [95% CI, 0.98–1.04]; P=0.69).

In sensitivity analyses, we found the use of antihyper-
tensive medications was 43% before pregnancy, 49% 
in the first trimester, and 52% in the second or third 
trimester (Table S3). The use of lisinopril and losartan 
before pregnancy and in the first trimester was highest 
(1.9%–9.3%) among individuals with comorbid class 3 
obesity, diabetes, chronic renal disease, or systematic 
lupus erythematosus, and then decreased to 0.1% to 
0.4% in the second/third trimesters. In all 3 perinatal 
periods, the use of methyldopa and hydrochlorothia-
zide decreased, and the use of labetalol and nifedipine 

increased over time (Figure S2). The magnitude of the 
absolute changes over time was larger in the second 
and third trimesters. In analyses stratified by age, anti-
hypertensive medication use was higher in individuals 
with chronic hypertension who were ≥35 years old than 
those <35 years old (65% versus 56%; Table S4). Mini-
mal differences existed between the 2 age groups in the 
trends of specific medication utilization rates over time 
(Figure S3). Finally, we assessed whether time trends 
in medication use varied by region of the United States, 
finding the lowest utilization rates of any antihyperten-
sive medication in the northeast (in 2020–2021: 52% 
in the northeast, 56% in the west, 61% in the north 
central, and 62% in the south; Figure S4). Methyldopa 
had the highest utilization rate of all medications from 
2008 to 2011 in the south, but not in other regions. By 
2021, the comparative utilization rates of methyldopa, 
labetalol, and nifedipine were similar across regions.

DISCUSSION
This study of ≈2 million pregnancies across the United 
States between 2008 and 2021 found that the preva-
lence of chronic hypertension doubled (from 1.8% to 
3.7%). The prevalence of chronic hypertension rose 
steadily over the study period, without a significant 
alteration following the release of the 2017 ACC/AHA 
hypertension guidelines. The use of antihypertensive 
medications increased only slightly between 2008 and 
2021, with ≈60% of pregnant individuals with chronic 
hypertension receiving an oral antihypertensive medica-
tion. The types of antihypertensive medications used, 
however, changed dramatically over time, with a precip-
itous drop in the use of methyldopa and a substantial 
increase in the use of labetalol (Figure 1).

The increase in chronic hypertension during preg-
nancy over the 14-year study period was substantial, 
but it cannot be attributed to the change in diagnostic 

Figure 1. Trend of antihypertensive 
medication use in pregnancy over 
time among patients with chronic 
hypertension.
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criteria for hypertension promulgated in the 2017 ACC/
AHA hypertension guidelines. This finding was contrary 
to prior expectations that the updated guidelines would 
greatly increase the prevalence of chronic hypertension 
diagnosed before pregnancy7,10,23 and thus increase the 
use of antihypertensive medications during pregnancy. 
The steady increase in hypertension is consistent with 
trends observed in earlier time periods2,24 as well as 
trends in the general United States adult population.23 A 
prior analysis of national data from 1970 to 2010 sug-
gests that the increasing trend in chronic hypertension 
during pregnancy is attributable in part to increasing 
maternal age.24 Other factors, such as increased vigi-
lance in diagnosis and coding, could potentially contrib-
ute to the trend as well.

Our study further found little change in the propor-
tion of individuals with chronic hypertension during 
pregnancy treated with an antihypertensive medication, 
which remained around 60% during the study period. 
This finding was also similar to trends reported for other 
United States adult populations, including reproductive-
aged adults.25,26 Among adults aged 20 to 44 years, 
nationally representative estimates of antihypertensive 

treatment rates from the National Health and Nutrition 
Examination Survey were around 60% in both 2009–
2010 and 2017–2020 survey waves.25 Together, these 
findings suggest that the 2017 ACC/AHA hyperten-
sion guidelines did not affect hypertension diagnosis 
and treatment rates in the United States, and these 
rates may be lowest among younger, reproductive-aged 
individuals.

The small change in use of antihypertensive medica-
tions found in our study may also be due, in part, to the 
controversy during the study period about the benefits 
and harms of antihypertensive treatment of mild hyper-
tension in pregnancy.7,27,28 ACOG did not recommend 
antihypertensive treatment of mild hypertension in preg-
nancy (blood pressure <160 mm Hg systolic or 105 
mm Hg diastolic) until 2022.8 The updated recommen-
dation followed the publication of a large randomized 
controlled trial, which showed a substantial improvement 
in maternal and neonatal outcomes from a strategy of 
reducing blood pressure to <140/90 mm Hg in preg-
nancy.4 These revised guidelines may increase medica-
tion treatment for chronic hypertension in pregnancy, and 
future evaluation of this potential effect will be important.

Figure 3. Results of interrupted time 
series analysis evaluating changes 
in the medication treatment rate for 
pregnant individuals with chronic 
hypertension following the release of 
the American College of Cardiology 
and American Heart Association 
(ACC/AHA) hypertension guidelines 
in November 2017.
Circles represent observed average 
percentage among births in a given month. 
The solid-fitted line is the best fit line 
before and after the ACC/AHA guidelines 
from the analytical model, and it overlays 
a dashed-fitted line that is the predicted 
best fit line based on the observations 
before the ACC/AHA guidelines.

Figure 2. Results of interrupted 
time series analysis evaluating 
changes in the prevalence of chronic 
hypertension in pregnancy following 
the release of the American College 
of Cardiology and American Heart 
Association (ACC/AHA) hypertension 
guidelines in November 2017.
Circles represent the observed average 
percentage among births in a given 
month. The solid-fitted line is the best 
fit line before and after the ACC/AHA 
guidelines from the analytical model. The 
dashed-fitted line is the predicted best fit 
line based on the observations before the 
ACC/AHA guidelines.
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We found clear changes between 2008 and 2021 
in the types of antihypertensive medications prescribed 
to pregnant individuals with chronic hypertension. These 
changes may have occurred in response to revised clini-
cal recommendations, new data on effectiveness and 
safety, wider clinical experience with available medica-
tions, and changes in medications available at pharma-
cies.27–29 For decades, methyldopa, an alpha-agonist, was 
the preferred first-line therapy because of its long his-
tory of safe use in pregnancy.27,30 In 2000, ACOG clinical 
guidelines in the United States were released that, for 
the first time, stated that labetalol, a combined α- and 
β-blocker, could be used as an alternative to methyldopa 
for the treatment of chronic hypertension in pregnancy.27 
The ACOG guidelines were next updated in 2013, for 
the first time recommending nifedipine, a calcium- 
channel blocker, in addition to labetalol and methyldopa 
as options for antihypertensive treatment in pregnancy.28 
These changes in guidelines could have influenced pre-
scribing patterns, as the increasing trend in labetalol 
use likely began as far back as 2000,31 and our results 
showed nifedipine use to gradually increase after 2013. 
ACOG, however, continued to recommend methyldopa 
as a first-line antihypertensive medication until 2019, 
when a Cochrane Review reported that beta-blockers 
and calcium-channel blockers were more effective than 
methyldopa in reducing the risk of severe hypertension in 
pregnancy, with no differences in preeclampsia or fetal/
neonatal outcomes.3,7 Our study of national data in the 
United States shows that use of methyldopa dropped 
dramatically, yet steadily, over the period of 2008 to 
2021. This downward trend could potentially be acceler-
ated since 2021 with the discontinuation of methyldopa 
production by pharmaceutical companies.29

The use of antihypertensive medication during preg-
nancy was modestly higher in individuals with a comor-
bidity (61%) than in those without a comorbidity (59%). 
Medication use was particularly high in individuals with 
chronic renal disease (67%) and class 3 obesity (64%), 
which are 4× to 6× more common in pregnant indi-
viduals with chronic hypertension.2 The combination of 
chronic hypertension with chronic renal disease, diabe-
tes, or systemic lupus erythematosus has been found to 
have particularly strong associations with adverse mater-
nal and fetal outcomes.2

This study has several important limitations. The data-
base we analyzed contained information on medications 
that were dispensed, but we do not know whether an 
individual was adherent to the prescribed regimen. We 
did not have information on the stage of hypertension 
or blood pressure measurements to assess the severity 
of the disease, nor could we assess the extent to which 
specific blood pressure levels used to diagnose chronic 
hypertension may have changed over time. Although we 
restricted the study to individuals with chronic hyper-
tension, the antihypertensive medications could have 

been prescribed for other indications, such as the use 
of nifedipine as a tocolytic agent. However, this practice 
is typically done inpatient, and our study was restricted 
to outpatient medication fills. The data set contained 
limited sociodemographic data, and we were therefore 
limited in assessing differences in treatment patterns by 
patient characteristics. The study used claims data from 
beneficiaries of commercial health insurance programs, 
and the generalizability of our results to individuals with 
Medicaid or other sources of payment is not known. In 
addition, the generalizability of the results to other coun-
tries is unknown; as of 2022, several international clinical 
practice guidelines continue to recommend methyldopa 
and do not recommend nifedipine as first-line agents for 
nonsevere hypertension in pregnancy.32

PERSPECTIVES
We found that the prevalence of chronic hypertension 
doubled among pregnant individuals between 2008 
and 2021 in a national commercial claims database in 
the United States. The use of an antihypertensive medi-
cation to treat chronic hypertension during pregnancy 
remained between 57% and 60% over the 14-year 
study period. The proportion of pregnant individuals 
diagnosed with chronic hypertension or treated with 
antihypertensive medication during pregnancy did not 
change following the release of the updated 2017 
ACC/AHA hypertension guidelines. There were large 
shifts in the medications used to treat chronic hyper-
tension in pregnancy, with labetalol supplanting meth-
yldopa as the most commonly used antihypertensive 
medication. These findings underscore the need to 
ensure the accuracy of chronic hypertension diagnosis 
for pregnant individuals and to promote adherence to 
recent diagnosis and treatment guidelines before preg-
nancy, which could improve the ability to target blood 
pressure goals during pregnancy in line with the 2022 
ACOG guidelines.
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