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Introduction

Hypertension after birth may represent 
continuation of an antenatal hypertensive

From the Department of General Medicine, St 
George’s Hospital, London, UK (Tol); 
Department of Obstetrics and Gynaecology, St 
George’s Hospital, London, UK (Khalil); 
Department of Obstetrics and Gynaecology, 
Oxford University Hospitals NHS Foundation 
Trust, Oxford, UK (Cairns); Brighton and Sussex 
Medical School, University of Brighton and 
University of Sussex, Brighton, UK (McManus); 
Clinical Research Support Unit, British 
Columbia Children’s Hospital Research 
Institute, Vancouver, British Columbia, Canada 
(Bone); and Department of Women and 
Children’s Health, School of Life Course and 
Population Sciences, King’s College London, 
London, UK (von Dadelszen and Magee).
1 Shared senior authorship.

Received Aug. 7, 2025; revised Nov. 25, 2025; 
accepted Dec. 13, 2025.

A.K. is the inventor of HAMPTON for home BP 
monitoring antenatally. A.E.C. and R.J.M. were 
involved in SNAP-HT (included in this review). 
R.J.M. has received grants (NIHR, Stroke 
Association/British Heart Foundation) to study 
BP self-monitoring, worked with Omron on BP 
telemonitoring, and Sensyne developed 
telemonitoring based on his work in pregnancy; 
all fees, honoraria, and licensing are held by the 
University of Oxford. I.D.T., J.N.B., P.v.D., and 
L.A.M. report no conflict of interest.

R.J.M. has received funding from NIHR Oxford 
and Thames Valley ARC and NIHR, United 
Kingdom (SNAP2 trial of postnatal self-
management; award ID: NIHR203283). 

Corresponding author: Laura A Magee, MD, 
FRCPC, MSc, FACP. Laura.A.Magee@kcl.ac.uk

0002-9378
ª 2025 The Author(s). Published by Elsevier Inc. This is 
an open access article under the CC BY license (http:// 
creativecommons.org/licenses/by/4.0/). 
https://doi.org/10.1016/j.ajog.2025.12.039

OBJECTIVE: To assess the effectiveness and safety of management strategies for 
postpartum hypertension.

DATA SOURCES: We searched the Cochrane Pregnancy and Childbirth’s Trials Register 
in collaboration with their Information Specialist, on October 20, 2022. As the Pregnancy 
and Childbirth Review Group closed (2023), we updated our literature search on 
September 17, 2024 (topped up on September 25, 2025), using a strategy developed 
with an information specialist from the Royal College of Physicians, United Kingdom. 
STUDY ELIGIBILITY CRITERIA: We included randomized controlled trials assessing any 
intervention (pharmacological, surgical, or models of care) used to reduce maternal blood 
pressure in participants with postpartum hypertension.

STUDY APPRAISAL AND SYNTHESIS METHODS: Search results were screened inde-

pendently by 2 authors, with any disagreement resolved by consensus. Data were 
extracted independently, onto a Cochrane-based bespoke form which included 
Cochrane’s Trustworthiness Screening Tool. Random-effects meta-analysis was per-

formed in RevMan.

RESULTS: Of the 944 studies identified, 40/44 included had informative data. Certainty 
of evidence was low or very low. There were no safety concerns. In 7 trials (n=1113 
participants) of diuretics (primarily furosemide) vs placebo/no therapy, blood pressure 
control was better with diuretics when administered alongside antihypertensive. In 3 
trials (n=96) of antihypertensive vs placebo, data were insufficient to inform effective-

ness. In 9 trials (n=865) of antihypertensive (4 types) vs another (3 types) for nonsevere 
hypertension, additional antihypertensive need was similar in comparisons with either 
nifedipine or methyldopa, but greater when amlodipine or either enalapril or lisinopril/ 
thiazide were compared with nifedipine. In 8 trials (n=403) of antihypertensive vs 
another for severe hypertension, blood pressure was lower with diltiazem (vs nifedipine). 
In 4 trials (n=668) of uterine curettage vs usual care, observed improvements in lab-

oratory parameters were of unclear clinical significance. In 9 trials (n=1263) of models of 
postnatal care (usually blood pressure self-monitoring/management, N=6) vs usual 
care, blood pressure was lower 8 months postpartum following blood pressure self-

monitoring/management or lifestyle change.

CONCLUSION: While diuretics may aid in blood pressure control, they cannot be rec-

ommended as monotherapy. Evidence guiding the optimal choice of antihypertensive 
agents remains limited. Of greatest relevance to practice is the effectiveness of: enalapril 
or amlodipine (vs nifedipine) in controlling blood pressure; and blood pressure self-

measurement/management or lifestyle change (vs usual care) in preventing longer-

term cardiovascular outcomes.

Key words: antihypertensive, diuretic, home blood pressure monitoring, hypertension, 
postpartum, randomized trial, uterine curettage
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disorder of pregnancy (HDP) (eg, chronic 
hypertension), postnatal progression 
from antenatal chronic or gestational hy-
pertension to preeclampsia, or develop-
ment of hypertension for the first time. As 
blood pressure (BP) peaks on days 3 to 6 
postpartum, when most women have 
returned home and are transitioning back 
to their primary healthcare provider, 
postnatal hypertension is a significant 
contributor to maternal morbidity 1 and 
postnatal hospital readmission. 2

Given the impact of postpartum hy-
pertension on short- and longer-term 
health outcomes, it is important to 
know how to optimize management. 
Despite increasing recognition of the 
importance of BP control postpartum, 3 

most reviews focus on HDP care ante-
natally. To date, there is no compre-
hensive systematic review addressing 
the full range of postpartum hyperten-
sion management strategies. This in-
cludes pharmacological interventions 
beyond antihypertensive medication 
(eg, loop diuretics to reduce intravas-
cular volume 4 ), surgical interventions 
(eg, uterine curettage to remove all 
trophoblastic tissue 5 ), and models of 
care (eg, BP self-measurement and 
titration of antihypertensives, which 
may lower BP in the short- and longer-
term 6,7 ). Therefore, this systematic

review aimed to assess the effectiveness 
and safety of interventions for post-
partum HDP management, to guide 
clinical practice, guidelines, and future 
research.

Methods

Our protocol was prospectively regis-
tered, peer-reviewed, and published by 
the Cochrane Editorial Service. 8

Information sources and search 
strategy
We searched the Cochrane Pregnancy 
and Childbirth’s Trials Register in 
collaboration with their Information 
Specialist, on October 20, 2022. As the 
Pregnancy and Childbirth Review 
Group closed (2023), we updated our 
literature search on September 17, 2024, 
with an additional top-up search on 
September 25, 2025, using a strategy 
developed with an information 
specialist from the Royal College of 
Physicians, UK. Search terms covered 
“postpartum” AND “hypertension” 
AND “randomized trial” (as detailed in 
Methods Appendix).

Eligibility criteria
We included: randomized controlled 
trials (RCTs), accepting abstracts if au-
thors confirmed analyses were final;

participants with an HDP postpartum; 
any intervention to reduce maternal 
BP; and comparisons of interventions 
with placebo, no therapy, or another 
intervention. Postpartum hypertension 
was systolic BP ≥140 mmHg or dia-
stolic BP ≥90 mmHg, 3 ideally 
measured twice, ≥4 hours apart in a 
clinic/ward setting, from 0 to 6 weeks 
postpartum. Interventions were anti-
hypertensives or nonpharmacological 
approaches, which included uterine 
curettage, models of care, or others to 
lower BP.

We excluded quasi-randomized 
controlled trials
Study selection.
We assessed the following outcomes, 
marked with an asterisk as being of pri-
mary interest in our protocol, 8 and with a 
cross to indicate core outcomes for pre-
eclampsia 9 : BP control*, maternal mor-
tality† and morbidity*†, breastfeeding* 
(at hospital discharge), postnatal length 
of hospital stay, postnatal readmission to 
secondary care, longer-term cardiovas-
cular outcomes, and patient satisfaction*. 
BP control was: poor BP control* (sys-
tolic BP ≥160 mmHg or diastolic 
BP≥110 mmHg) or unacceptably high 
BP as defined by authors; need for addi-
tional antihypertensive; and BP values* 
before and following discharge. Maternal 
mortality† was while pregnant or within 
42 days postpartum. Maternal morbidity 
was: early stroke*†; blood transfusion*†; 
and safety (maternal adverse events). 
Longer-term cardiovascular outcomes* 
included those from 6 weeks postpartum. 
Data extraction and analysis.
Search results were screened indepen-
dently by 2 authors.

Eligible studies were screened using 
Cochrane’s Trustworthiness Screening 
Tool. 10 Potentially “high risk” studies 
were classified as “awaiting classifica-
tion,” until authors could provide 
explanation/reassurance.

Data were extracted using a form 
based on Cochrane standards, by 2 au-
thors independently, and discrepancies 
resolved through discussion, involving a 
third reviewer if necessary. Authors 
were contacted for clarification, as 
needed.

AJOG at a Glance

Why was this study conducted?
Most reviews address only antenatal management of hypertension.

Key findings?
Our findings are based largely on very low certainty evidence. Diuretics cannot 
be recommended as monotherapy, as coadministered antihypertensives appear 
responsible for any favorable effects on blood pressure (BP). There is insufficient 
evidence to recommend one antihypertensive over another, but individual trials 
of nifedipine vs. amlodipine or angiotensin-converting enzyme inhibitors (with/ 
without thiazide diuretic) suggest nifedipine is more effective. Lifestyle change 
and BP self-measurement/management appear promising in reducing longer-
term outcomes.

What does this add to what is known?
We apply trustworthiness criteria and comprehensively review trials of phar-
macological and nonpharmacological interventions to reduce postnatal BP. 
Research gaps of greatest relevance are the effectiveness of: enalapril or amlo-
dipine (vs. nifedipine) in controlling BP; and BP self-measurement/management 
or lifestyle change (vs. usual care) in preventing longer-term cardiovascular 
outcomes.
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Assessment of risk of bias.
Data included the Cochrane risk-of-bias 
assessment, 11 deemed to be high if at 
least 1 bias domain was high-risk or ≥3 
unclear risk, and low if all domains were 
low-risk; otherwise, risk-of-bias was 
unclear. 11

Outcomes were excluded when attri-
tion was ≥20%, entered into Review 
Manager, 12 and checked for accuracy. 
Data synthesis.
Analyses were by intention-to-treat 
whenever possible. Outcome de-
nominators were the number random-
ized, minus participants whose outcomes 
were missing. For dichotomous data, we 
calculated summary risk ratios (RRs) 
with 95% confidence intervals (CIs), and 
added 95% prediction intervals (PIs) for 
overall effect post hoc, when events were 
reported in at least 2 RCTs. For contin-
uous data, we used mean difference 
(MD). We used random-effects meta-
analysis for combining data, anticipating 
underlying treatment effects may differ 
between trials, and presented estimates of 
Tau 2 and I 2 . By outcome, we assessed 
reporting biases using funnel plots if ≥10 
studies. We regarded heterogeneity 
between-studies as substantial with 
I 2 >30% and either Tau 2 >0, or P<0.10 in 
chi-square test for heterogeneity; sub-
stantial heterogeneity was investigated 
using subgroup and sensitivity analyses, 
including use of risk of bias.

Certainty of evidence was evaluated 
using grading of recommendations 
assessment, development and evalua-
tion. 13 We used grading of recommen-
dations assessment, development and 
evaluation profiler guidance develop-
ment tool to create Summary of Find-
ings tables.

Subgroup analyses were planned by: 
antihypertensive type, route of adminis-
tration, and timing of onset after birth; 
HDP type; ethnicity; parity; gestational 
age at birth; and/or BP level at random-
ization. Subgroup differences were 
examined by interaction tests, quoting 
the chi-square statistic and p, and the
interaction I 2 .

Sensitivity analyses were planned to 
explore the effect of high risk of bias for 
allocation concealment and attrition, by 
excluding these studies. Also, we

performed a post hoc network meta-
analysis (NMA) for pharmacological in-
terventions and the outcomes of poor BP 
control and additional antihypertensive, 
the impact of all interventions vs pla-
cebo/no therapy or one intervention 
versus another; any 2 interventions were 
compared by combining direct estimates, 
obtained by pooling data from head-to-
head studies that compared those in-
terventions, while indirect estimates were 
obtained by pooling data from studies 
through all common comparators. We 
used a Bayesian random-effects model 
with a logitlink function, using the getmc 
package in R statistical software version 
4.4.2.

Results

Study selection
Of the 944 citations assessed, we included 
44 trials, of which 4 did not report out-
comes of interest and were not considered 
further. For full details, see Supplemental 
Figure 1 (PRISMA Diagram).

The 40 included trials had a median 
of 92.5 participants (range 6—480). 
Further details are discussed by in-
terventions: diuretics (N=7 
trials), 4,14—19 antihypertensives for 
nonsevere (N=12) 20—31 or severe 
(N=8) 32—39 hypertension, uterine 
curettage (N=4) 5,40—42 , and models of 
care (N=9). 6,43—50

Study characteristics
Supplementary tables detail individual 
trial characteristics, including drug 
dosage (Supplemental Table 1), and 
summarize pharmacological in-
terventions (Supplemental Table 2).

Risk of bias of included studies
Risk of bias was high for most trials 
(33/40, Supplemental Figure 2, a), pri-
marily due to the lack of blinding; ≈20% 
of trials reported outcomes for which loss 
to follow-up was >20%, primarily for 
longer-term outcomes (Supplemental 
Figure 2, b). Three trials did not report 
outcomes for postpartum participants 
separately from antenatal participants 
but were included for outcomes for 
which there were no events. 32,34,35 Most 
outcomes were based on VERY LOW 
certainty evidence, due to high-risk-of-

bias, between-trial heterogeneity, and 
small sample sizes. Only descriptive 
analysis of heterogeneity was possible. 

Outcomes for which data were avail-
able are discussed below; all are detailed 
in Summary of Findings Supplemental 
Tables 3—7.

Synthesis of results
Diuretics.
Seven trials (median 118 women) 
compared diuretics with placebo/no 
therapy. 4,14—19 Women had 
preeclampsia 14—18 or any HDP. 4,19 Daily 
oral furosemide (20 mg 14,16,19 or 40 
mg 15,18 ) or torsemide (20 mg 17 ), with 
supplemental potassium in 1 trial. 4 

Controls received placebo 15,17,18 /no 
therapy. 4,14,16,19 To both groups, 3 trials 
administered antihypertensives (nifedi-
pine 14,16 or unspecified preexisting 
medication 19 ).

All outcomes were based on VERY 
LOW to LOW certainty evidence 
(Supplemental Table 3).

Poor BP control (BP≥150/100 mmHg 
by discharge on days 2—3 postpartum, 17

or persistent hypertension by days 5 14 ,
7—8, 15,19 or 10 18 ) was less frequent with 
diuretic (vs control) (85/350 vs 123/346; 
RR=0.71, 95% CI [0.56—0.92], 95% PI 
[0.49—1.04]; I 2 =25%; N=5 RCTs), 15,17,18 

which appeared due to trials that admin-
istered antihypertensive to both 
groups 14,19 (Figure 1). Need for additional 
antihypertensive did not differ between 
groups (133/557 vs 140/556; RR=0.94, 
95% CI [0.66—1.33], 95% PI [0.46—1.93]; 
I 2 =61%; N=7); between-trial heteroge-
neity appeared due to trials that admin-
istered antihypertensives to both groups 
(Figure 2). Of 2 trials that administered 
nifedipine to both groups; the one that 
found furosemide reduced additional 
antihypertensive was of lower quality 14 

than the trial that found furosemide 
increased such need. 19 In leave-one-out 
analyses, I 2 remained 0 within diuretic vs 
placebo/no therapy when additional 
antihypertensive was not administered to 
both groups, and was substantial (>80%) 
when additional antihypertensive was 
administered (Supplemental Table 3). 
One trial (102 women) reported BP in a 
format usable for meta-analysis. 14 Systolic 
BP (but not diastolic BP or mean arterial
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pressure [MAP]) on day 5 postpartum 
was lower with diuretic (vs control, MD
− 4.00 mmHg [− 6.22 to − 1.78]). BP in-
formation in other trials, reported 
graphically or descriptively, did “not 
differ” between groups.

No maternal death, 17 stroke, 17,19 or 
blood transfusion 17 events were re-
ported. There was no between-group 
difference in maternal adverse events 
reported as delayed postnatal compli-
cations 4 (6/433 vs 8/433; RR=0.75 
[0.27—2.10]; N=4), with no events when 
defined as maternal morbidity. 16,17,19 

Length of hospital stay ranged from 2 to 
7.9 days in each group. 4,14—17,19 Postnatal 
readmission did not differ between groups 
(12/251 vs 17/251; RR=0.93 [0.21—4,18], 
95% PI [0.10—8.43]; I 2 =48%; N=2; sub-
group interaction P=0.17).

Longer-term cardiovascular out-
comes (BP at 6 weeks postpartum) did 
not differ between groups (3/10 vs 2/8; 
RR=1.20 [0.26=5.53]; N=1).

Antihypertensive therapy
Vs placebo/no therapy.
Three trials (median 31 women, all with 
preeclampsia) compared antihyperten-
sive with placebo, 20—22 2 20,21 regardless 
of postnatal BP level (L-arginine 21 star-
ted before birth or oral nifedipine star-
ted immediately after birth 20 ). Another 
trial evaluated intravenous (IV) ketan-
serin for diastolic BP >95 mmHg. 22 

All outcomes were based on VERY 
LOW certainty evidence (Supplemental 
Table 4).

Additional antihypertensive was not 
needed with nifedipine vs placebo (31 
women). 20 MAP at 18-36 hr postpartum 
was lower (MD − 6.30 mmHg [− 7.83 
to − 4.77]) with antihypertensive (vs 
placebo/no therapy) with nifedipine, 20 

but not with L-arginine (MD − 1.00 
mmHg [− 8.01—6.01]). 21

There was no difference in 
adverse events (4/42 vs 1/43; RR=4.00 
[0.49—32.72]; N=2), defined as

reversible side effects (eg, headache), 21 

or need to stop the drug due to side 
effects. 22

One trial reported postnatal 
discharge at a “similar time.” 20

Vs other antihypertensive (for non-severe 
hypertension).
Nine trials (median 88 women) compared 
one antihypertensive with another, 23—31 

for any HDP 23—27,31 (including de novo 
postpartum hypertension 24 ), gestational 
hypertension, 28 preeclampsia, 29 or 
either. 30 Eligible BP was ≥140/90 
mmHg, 30 diastolic BP 95-105 mmHg 28 or
≥96 mmHg, 29 BP≥150/100, 24,25,27,30 or 
not stated (presumed to be 140/90 
mmHg). 23,26,31 Trials compared labeta-
lol, 24,25 amlodipine, 26 enalapril, 23 or 
hydrochlorothiazide+lisinoproil 27 with 
nifedipine, or labetalol with amlodipine 30 

(all oral). Methyldopa, administered 
orally 28,31 or intramuscular, 29 was 
compared with oral timolol, 28 IV hydral-
azine, 29 or oral captopril. 31 The trial

FIGURE 1

Poor blood pressure control: diuretic vs placebo/no therapy trials

a CI by Wald-type method. b Tau 2 by DerSimonian and Laird method.

CI, confidence interval.
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studying parenteral antihypertensive 
recruited women with postpartum dia-
stolic BP ≥96 mmHg. 29 

Outcomes were based on primarily 
VERY LOW certainty evidence 
(Supplemental Table 5a). 

Poor BP control (severe hyperten-
sion) did not differ with labetalol vs 
amlodipine 30 (5/65 vs 2/65; RR=2.50 
[0.50—12.42]; n=130 women), hydro-
chlorothiazide/lisinopril vs nifedipine 27 

(6/31 vs 5/36; RR=1.39 [0.47—4.13]; 
n=67), or captopril vs methyldopa 
(continued from before birth; 80/84 vs 
81/88; RR 1.03 [0.96—1.12]; n=172). 
There was no difference in need for 
additional antihypertensive between 
other antihypertensives (labetalol, 24,25 

hydrochlorothiazide/lisinopril, 27 amlo-
dipine, 26 enalapril 23 ) vs nifedipine (55/ 
216 vs 35/239; RR=1.67 [0.92—3.03], 
I 2 =52%; N=2) (Figure 3); in leave-one-

out trial analyses, between-trial hetero-
geneity was reduced to 6% following 
exclusion of Sharma et al 25 (and RR 2.07 
[1.32—3.27], 95% PI [1.24—3.46]. Two of 
the 4 other trials administered angio-
tensin converting enzyme in-
hibitors, 23,27 and another evaluated 
amlodipine 26 ; 2 23,26 were significantly 
less effective than nifedipine in the in-
dividual trials. With methyldopa vs 
other antihypertensive, there was no 
difference in need for additional anti-
hypertensive (3/142 vs 6/136; RR=0.50 
[0.12—1.97]; I 2 =0%, N=3), with no 
events reported in the trial with timolol 
as the comparator. 28 The latest BP values 
reported were at day 1 (12 hours), 29 day
6 28 , hospital discharge, 30 or following 
discharge on days 7-10 27,31 ; standard 
deviation values were often unavailable, 
but mean BP was consistent with no 
between-group differences.

There were no maternal 
deaths 27,29,30,51 (317 women), but 1 
stroke with labetalol 30 (vs amlodipine, 
130 women). Side effects were: “ma-
jor” 25 ; “adverse events” 23,27 ; brady-
cardia, asthma, or hyperglycemia for
labetalol, or tachycardia, headache, leg
swelling, or orthostatic hypotension for
amlodipine 30 ; or need to change drugs
due to side effects 28,29 ; the few side ef-
fects were similar between groups (4/
222 vs 3/225; RR=1.44 [0.33—6.32], 
95% PI [0.33—6.32]; I 2 =0%; N=6).

Postnatal length of stay was ≈3 to
4 days and similar between groups (MD 
0.05 days [− 0.32—0.42; n=455). Most 
were breastfeeding at discharge on hy-
drochlorothiazide/lisinopril vs nifedi-
pine 27 (21/31 vs 19/36; RR=1.28
[0.87—1.90]). 

Postnatal readmission with
amlodipine, 26 enalapril, 23 and

FIGURE 2

Need for additional antihypertensive: diuretic vs placebo/no therapy trials

Leave-out-one analyses, failed to identify the source of between-trial heterogeneity. a CI by Wald-type method. b Tau 2 by DerSimonian and Laird method.

AHTN, antihypertensive; CI, confidence interval.
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hydrochlorothiazide/lisinopril 27 vs nifed-
ipine (7/129 vs 6/152; RR=1.34 [0.47—- 
3.87], 95% PI [0.47—3.87]; I 2 =0%; N=3). 
Vs other antihypertensives (for severe 
hypertension).
Eight trials (median 42 women) 
compared one antihypertensive with 
another. 32—39 Most women had pre-
eclampsia, but 2 trials specified only 
severe hypertension. 37,38 Three trials 
enrolled antepartum and postpartum 
women, without reporting outcomes 
specifically for postnatal recruits. 32,34,35 

Antihypertensives were: IV labetalol vs 
IV hydralazine 32—34 ; IV labetalol, 35 oral 
diltiazem, 36 oral hydralazine, 37 or oral 
methyldopa 39 vs oral nifedipine; or oral 
clonidine vs oral captopril. 38

All outcomes were based on VERY 
LOW certainty evidence (Supplemental 
Table 5, b).

BP control (persistent severe hyper-
tension) did not differ between groups 
in the IV labetalol vs IV hydralazine trial 
that reported this outcome 33 (1/40 vs 0/ 
42; RR=3.15 [0.13—75.05]); most 
women required 1 to 2 doses of antihy-
pertensive, as in the captopril vs cloni-
dine trial. 38 Need for additional 
antihypertensive was similar with other

antihypertensives vs nifedipine (25/70 
vs 14/72; RR=2.02 [0.74—5.55], 95% PI 
[0.49—8.29]; N=3) and clonidine vs 
captopril (35/43 vs 37/45; RR=0.99 
[0.81—1.21]), although event rates were 
low and high, respectively. The latest BP 
values were reported on days 2 36 and 4 38 

and were lower (by 14 mmHg systolic, 9 
mmHg diastolic, or 10 mmHg MAP) 
with diltiazem vs nifedipine, 36 but 
similar with hydralazine vs nifedipine, 37 

or clonidine vs captopril 38 

(Supplemental Table 5, b).
There were no maternal deaths 32,33,39 

(171 women). Maternal adverse events 
were similar between groups (22/123 vs 
31/129; RR=0.74 [0.46—1.21], I 2 =0%; 
N=3), defined as any symptoms, 35 need 
to change drugs due to side effects, 33 or 
“adverse reactions” (eg, dry cough, 
rash). 38

Postpartum length of stay was 4 to
5 days, and similar with clonidine vs 
captopril 38 (MD 0.70 days 
[− 0.12—1.52]).

Network meta-analysis
The NMA failed to run in R because of 
disconnected networks, given the small 
numbers of reporting trials and the list of

antihypertensive therapy approaches: 
placebo/no therapy, furosemide or torse-
mide, nifedipine, furosemide+nifedipine, 
antihypertensive not otherwise specified 
(=“placebo+existing antihypertensive’”), 
furosemide + antihypertensive not 
otherwise specified, labetalol, amlodipine, 
hydrochlorothiazide+lisinopril, capto-
pril, methyldopa, timolol, hydralazine, 
dihydralazine + nifedipine, clonidine. We 
did not combine nifedipine and amlodi-
pine, given their difference half-lives.

Uterine curettage
Four trials (median 78 women) 
compared uterine curettage with usual 
care. 5,40—42 All participants had pre-
eclampsia (defined as proteinuric 
gestational hypertension) deemed “se-
vere.” Curettage was undertaken 
immediately after delivery of the 
placenta, following maternal sedation, 
and under ultrasound guidance for 
women who had a vaginal birth.

All outcomes were based on VERY 
LOW certainty evidence (Supplemental 
Table 6).

The only measure of BP control was 
MAP at 24 hours postpartum, which 
was similar between curettage and usual

FIGURE 3

Need for additional antihypertensive: antihypertensive vs nifedipine trials

By leave-out-one analysis, heterogeneity was attributable to the Sharma 2017 trial. For details, see Supplemental Table 5, a. a CI by Wald-type method. 
b Tau 2 by DerSimonian and Laird method.

CI, confidence interval.
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care 5,40,41 (MD − 7.12 mmHg 
[− 15.01—0.78]; 95% CI, PI [− 22.71 
to +8.47]; I 2 =97%; N=3), but substan-
tial heterogeneity was unexplained in 
leave-one-out analyses (Supplemental 
Table 6). 

No mortality 41 was reported (100 
women). Most outcomes were about safety, 
related to surgical or medical complications 
(eg, acceleration of maternal preeclampsia). 
There was no uterine perforation (0/50 
[0%—7.1%]). 41 With curettage (vs usual 
care), preeclampsia-related laboratory 
values at 24 hr postpartum were similar (ie, 
platelet count, 5,40,41 serum creatinine, 5,41 

lactate dehydrogenase 40—42 ) or slightly 
more favorable (ie, lower uric acid, 5,41 

aspartate aminotransferase, 5,40—42 and 
alanine aminotransferase 5,40—42 ), but any 
differences were very small (Supplemental 
Table 6). 

Length of stay was shorter 
(MD − 5.50 days [− 6.58 to − 4.42]; 
N=1 41 ).

Models of care
Nine trials (median 120 women) from 
Europe and North America, compared 
novel models of care with usual 
care. 6,43—50 Participants had gestational 
hypertension or preeclampsia, with 4 
trials 44—46,48 also including women with 
chronic hypertension, and 1 trial not 
specifying HDP type. 47 Six trials evalu-
ated BP self-monitoring, with 6,43—45,47 / 
without 46 patient guidance about 
medication down-titration, 6,43 down or 
up-titration, 44,45 or titration unspeci-
fied 47 ; all compared the intervention 
with usual care, except for the artificial 
intelligence (AI)—guided BP self-
monitoring/management, which 
compared with BP self-monitoring/ 
management with manual instructions. 
Other interventions studied were: BP 
treatment thresholds of 140/90 vs 150/ 
95 mmHg 48 , nutrition and exercise (vs 
usual care), 49 and an intervention aimed 
at improving neonatal sleep (vs usual 
care). 50 Diagnostic criteria for hyper-
tension (140/90 mmHg) and pre-
eclampsia (hypertension and new-onset 
proteinuria from 20 weeks) were 
similar. Follow-up was for days (eg,
7 days 44,46 ), weeks (eg, 2 48 or 6 45 ),

months (eg, 4 50 , 6 6,49 , or 9 43 ), or was 
unspecified. 47

Outcomes were based on primarily 
VERY LOW certainty evidence 
(Supplemental Table 7).

Need for additional antihypertensive 
did not differ between groups in small 
trials of: differential BP control (44/128 
vs 32/128; RR=1.38 [0.94—2.02]; N=1), 
BP self-monitoring/management (vs 
usual care; 47/136 vs 45/143; RR=1.05 
[0.93—1.19], I 2 =0%; N=2), or AI-
guided BP self-monitoring/ 
management (vs BP self-monitoring 
with instructions; 3/59 vs 5/60; RR 0.61 
[0.15—2.44]; N=1). BP was similar with 
BP self-monitoring/management (vs 
usual care) (Supplemental Table 7), but 
diastolic and mean arterial BP were 
lower with improved neonatal sleep (vs 
usual care; MD − 4.00 mmHg [− 7.33 
to − 0.67]).

No maternal mortality or adverse 
safety events were reported 45 (119 
women).

Postnatal readmission did not differ 
between groups, according to differen-
tial BP control, BP self-monitoring/ 
management (vs usual care), or AI-
based BP self-monitoring/management 
(vs manual instructions) (52/580 vs 58/ 
588; RR=1.12 [0.53—2.35], I 2 =71%; 
N=7). Between-trial heterogeneity was 
attributed to the BP self-monitoring/ 
management (vs usual care) compari-
son, and in leave-one-out analyses, 1 
trial 43 that was similar methodologically 
to another trial from which it differed in 
effect 6 (Figure 4). However, BP (systolic, 
diastolic, MAP, and/or 24-hour ambu-
latory BP monitoring) was lower at:
6 weeks after birth following BP self-
monitoring/management (vs usual 
care); and 6 to 9 months postpartum 
following BP self-monitoring/ 
management or a lifestyle intervention 
(vs usual care), but not with improved 
neonatal sleep (Supplemental Table 7). 

No trial found differences in satis-
faction with care, but different measures 
precluded meta-analysis: health-related 
quality of life (but with>20% loss to 
follow-up), 43 median Likert scale scores 
for overall experience and decisional 
regret, 45 and satisfaction as a theme in

qualitative analyses of interviews with 
half of participants. 46

Comment

Principal findings
This systematic review identified 40 
RCTs of interventions to lower BP 
postnatally in women with HDPs, 
providing primarily VERY LOW quality 
evidence, with single trials informing 
most outcomes, usually BP control or 
safety.

Women with HDPs who received 
loop diuretics, primarily furosemide (vs 
placebo/no therapy) postnatally, had 
better BP control; however, the effect 
appeared attributable to trials that 
administered additional antihyperten-
sive medications to diuretic and control 
groups and the 95% PI was not signifi-
cant. No safety concerns were raised, 
although data were limited on 
breastfeeding.

For antihypertensive (vs placebo/no) 
therapy, there was no reliable evidence 
to guide postpartum management. Tri-
als enrolled women with preeclampsia 
before birth, to either prevent or treat 
postpartum hypertension. BP was lower 
with IV ketanserin, a drug not widely 
used in maternity. There were no safety 
concerns.

There was little to guide choice of one 
antihypertensive over another. Given 
multiple comparisons made, no reliable 
evidence was available for treatment of 
nonsevere hypertension, and NMA was 
not possible because of disconnected 
networks. Of note, in single trials vs 
nifedipine for nonsevere hypertension, 
amlodipine and enalapril or lisinoproil/ 
thiazide were associated with more 
additional antihypertensive use. There 
were no safety concerns. For treatment 
of severe hypertension, there was no 
clear impact of one antihypertensive vs 
another.

There was scant evidence available to 
evaluate the risks and benefits of uterine 
curettage. No BP outcomes were re-
ported. Most outcomes were about 
safety, showing only slight improve-
ment in laboratory results, reflective of 
preeclampsia resolution, and of uncer-
tain clinical significance. While no
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uterine perforation was reported, data 
were consistent with rates up to 7%. 

Models of postnatal care focused on 
BP self-monitoring and antihyperten-
sive titration, which was associated with 
numerically lower BP at 6 weeks to
8 months after birth (after antihyper-
tensive therapy had stopped); there was 
no evidence of harm. Improved 
neonatal sleep and lifestyle change were 
also associated with lower BP.

Comparison with existing literature 
and interpretation 
This review updates previous systematic 
reviews of RCTs, 18,52—54 or randomized 
and observational literature. 55—57 To 
our knowledge, ours is the only review 
to apply trustworthiness criteria, and 
comprehensively review RCTs of phar-
macological and nonpharmacological 
interventions to reduce postnatal BP, 
covered variably by previous reviews of: 
loop diuretics, 18,52—57 

antihypertensives, 52—55,57 uterine curet-
tage, 55 and models of care. 55,57 Of note, 
some previous reviews evaluated mag-
nesium sulfate which is not

administered to lower BP. 52,57 To the 
collective literature from these reviews, 
we found 2 additional trials of antihy-
pertensives 26,30 or evaluating models of 
care, 46—49 and excluded 4 trials not 
meeting trustworthiness criteria and 
one that was withdrawn (Supplemental 
Figure 1).

For diuretics, our synthesis aligns 
with prior results, in finding no signifi-
cant improvement in postpartum BP 
control, based on weak evidence. 
Although not eligible for this review, a 
furosemide vs placebo trial for preven-
tion of postnatal hypertension found no 
impact on BP before hospital discharge 
or initiation of antihypertensive. 58 

Here as in previous reviews, there 
remains sparse information about 
restarting women’s antenatal antihy-
pertensive after birth. Also, evidence 
remains inconclusive to recommend 
one antihypertensive over another, 
regardless of hypertension severity. The 
quantity of information remains small 
in contrast to antepartum use of anti-
hypertensives. For nonsevere hyperten-
sion, NMA (61 trials, 6923 women)

demonstrated all commonly used anti-
hypertensives are more effective than 
placebo for BP control. 59 For severe 
hypertension, there have been two 
NMAs. A 2018 NMA (32 trials, 3236 
women) found no difference in effec-
tiveness between IV labetalol and either 
oral nifedipine or IV hydralazine, but 
more data were needed for oral nifedi-
pine and IV hydralazine. 60 A 2019 NMA 
restricted to first-line agents (17 trials, 
1591 women), found oral nifedipine 
lowered BP more successfully than IV 
hydralazine. 61 As there is little reason to 
believe that agents effective antepartum 
would not lower BP postpartum, future 
work may best focus on antihyperten-
sives that cannot (ie, renin-angiotensin-
aldosterone system [RAAS] inhibitors) 
or are not often (eg, amlodipine) 
administered antepartum. There is a 
pressing need to study RAAS inhibitors, 
as enalapril is now first-line therapy for 
postpartum hypertension in the UK, 62 

and amlodipine is an increasingly pop-
ular antihypertensive that women have 
often taken before pregnancy. Each 
agent has a half-life (ie, ≈11 hours for

FIGURE 4

Postnatal readmission: remote/patient-led blood pressure monitoring

Leave-out-one analyses identified Kitt 2023 as the source of between-trial heterogeneity (RR, 1.39; 95% CI, 0.79—2.40; I 2 =0%). a CI by Wald-type 

method. b Tau 2 by DerSimonian and Laird method.

CI, confidence interval; RR, risk ratio.
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enalaprilat, the active metabolite of 
enalapril, and ≈30—50 hours for 
amlodipine) longer than for nifedipine 
(≈6—11 hours for extended-release), 
and each has been associated with 
more use of additional antihypertensive 
therapy (vs oral nifedipine).

For uterine curettage, our conclusion 
is consistent with Cairns et al, 41 

although the full MSc dissertation was 
obtained for 1 abstract they included, 
and another trial they included has now 
been retracted. 63 The risk of uterine 
perforation may be higher than associ-
ated with dilatation and curettage for 
postpartum hemorrhage (5%), 64 and 
cannot be recommended to accelerate 
postpartum recovery from preeclamp-
sia. We were unable to identify relevant 
active research.

To our knowledge, ours is the first 
comprehensive review of RCTs to include 
literature on models of postnatal care. 
Whilst BP self-monitoring/management 
may increase BP recording and its fre-
quency, particularly among those 
suffering from inequalities, 57 findings 
from the handful of small trials should be 
considered provisional, as should the 
impact of postnatal lifestyle change on 
BP. Larger trials are underway, under-
taking longer follow-up and detailed 
assessment of cardiac structure and 
function. 65

Strengths and limitations
Strengths of our review include the 
comprehensive nature of management 
strategies included, and peer-review of 
the protocol and its publication by the 
Cochrane Pregnancy and Childbirth 
Group. We minimized potential biases 
by having clearly defined inclusion 
criteria and prespecified outcomes, and 
excluded members of the review team 
from decisions about studies in which 
they were involved.

Limitations relate to the published 
literature included. Few studies 
mentioned breastfeeding or reported 
outcomes beyond the first postpartum 
week, and one reported satisfaction. 
Certainty of evidence was primarily 
VERY LOW. Data quantity was 
compromised by 3 trials that enrolled

antepartum and postpartum women, 
but did not report their outcomes 
separately.

Conclusions and implications

Care of women with postpartum hy-
pertension is guided by largely VERY 
LOW certainty evidence and remains 
incomplete. Research gaps of greatest 
relevance to current practice are
whether RAAS inhibitors or amlodipine 
are as effective for postnatal BP control
as nifedipine, and the role of BP self-
measurement and treatment on the 
incidence of chronic hypertension and
cardiac remodeling. ■
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