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 Abstract

Hypertension in pregnancy, particularly serious forms like pre-eclampsia, is now appreciated as a significant risk factor for 
future cardiometabolic and kidney disease. Despite this risk, postpartum follow-up is often fragmented, and many women 
leave maternity services without a structured plan for long-term surveillance. Postpartum care in these women provides a cost-
effective opportunity to detect and manage persistent hypertension, albuminuria, kidney dysfunction, abnormal blood glucose 
levels and other cardiovascular risk factors. This review outlines the bundle of postpartum care that includes blood pressure 
monitoring, clinical evaluation, kidney assessment, lipid and glucose screening, mental health support, patient education and 
lifestyle intervention. Implementing a structured postpartum pathway for patients with hypertensive disorder of pregnancy 
may reduce preventable long-term maternal morbidity and have a long-term impact across many generations.
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INTRODUCTION
Pre-eclampsia is now widely recognised as a condition that 
extends beyond pregnancy, representing an early marker 
of future maternal health risk. Women who experience 
pre-eclampsia face substantially increased long-term risks 
of cardiovascular, kidney, and metabolic disease.(1–3) These 
associations likely reflect both an underlying predisposition 
and persistent vascular injury, initiated during pre-eclamp-
sia. Evidence supports this with genetic studies demonstrat-
ing shared risk pathways between hypertensive disorders 
of pregnancy (HDP) and cardiovascular disease,(4) while 
clinical data show persistent endothelial dysfunction and 
vascular damage, long after delivery.(5) 

The most common long-term consequence for women 
with a history of pre-eclampsia is the increased risk of 
developing sustained hypertension, particularly in the early 
postpartum period. This risk is highest within the first year 
after delivery, at 12 – 24 times higher compared to women 
with normotensive pregnancies.(6) Furthermore, this risk 
remains elevated for many years thereafter. At 4 years, the 
risk is 4-10 times higher, and at 20 years, the risk remains 
doubled.(6) Meta-analyses indicate a several-fold increase 
in the likelihood of sustained hypertension (ranging from 
an odds ratio [OR] of 1.9 – 5.8),(7–9) especially among 
women with early-onset, severe, or recurrent disease. These 

findings position pre-eclampsia as a strong predictor of 
future hypertension in women.(9)

Cardiovascular disease represents another major long-
term complication. Early detectable changes include 
endothelial dysfunction, increased arterial stiffness, and 
structural vascular alterations such as carotid intima–media 
thickening.(10) Cardiac abnormalities, including left ven-
tricular hypertrophy and impaired diastolic function, are 
also more prevalent.(11) Women with pre-eclampsia have 
significantly increased risks of cardiovascular disease, and 
remain elevated even after adjustment for traditional risk 
factors.(1) These increased risks include: stroke (relative 
risk [RR] 1.8), coronary artery disease (RR 2.5), heart fail-
ure (RR 4.9), and cardiovascular mortality (RR 2.2).(1) 
Together, these findings postulate that pre-eclampsia may 
accelerate vascular ageing and directly contribute to long-
term cardiovascular disease (Figure 1).

The kidneys are particularly vulnerable to long-term 
injury following pre-eclampsia. Several mechanisms have 
been implicated, including endothelial dysfunction, disrup-
tion of angiogenic balance, and direct podocyte injury.(12) 
Podocytes are critical for maintaining the glomerular fil-
tration barrier and angiogenic health. Damage of >20% 
of the podocytes in pre-eclampsia can result in focal seg-
mental glomerulosclerosis, which is permanent structural 
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damage.(13) An increased risk of chronic kidney disease 
(CKD) has been shown in meta-analyses, which demon-
strate a 3-6.4 increased risk of end-stage kidney disease 
(ESKD) in women following pre-eclampsia.(3,14) This 
risk persists after adjusting for hypertension and diabetes, 
common confounders. Microalbuminuria is an impor-
tant marker of both progressive kidney dysfunction and 
increased cardiovascular risk.(15) Women with a history of 
pre-eclampsia are significantly more likely to develop per-
sistent albuminuria, documented to continue for up to a 
decade postpartum.(16) 

In the African context, the burden of pre-eclamp-
sia is particularly high, yet outcome data remain limited. 
Understanding long-term kidney outcomes is especially 
important, given the lack of kidney replacement therapy 
and the need for CKD preventive strategies. Available 
studies suggest that kidney complications are common but 
frequently under-recognised. Existing studies are limited 
by small sample sizes, short follow-up durations, and var-
iability in outcome definitions, with many relying on less 
sensitive measures, such as dipstick testing, to identify pro-
teinuria.(17) A recent prospective study from South Africa 
demonstrated that at 1-year postpartum, incident hyperten-
sion was 47%. Furthermore, a substantial proportion (20%) 
of young women exhibited impaired kidney function (with 
eGFR<90ml/min/m2) and more than half had persistent 
albuminuria, suggesting incomplete recovery.(18) Factors 
associated with these adverse kidney outcomes were preg-
nancy-related acute kidney injury (PrAKI) and human 
immunodeficiency virus (HIV).(18) Overall, current evi-
dence suggests a substantial but poorly characterised burden 
of kidney disease following pre-eclampsia in Africa. 

Additionally, there is an increased risk of metabolic syn-
drome with meta-analyses describing weight gain and adi-
posity, raised body mass index (BMI), insulin resistance, and 

dyslipidaemia. Lipid abnormalities are frequent, with an ath-
erogenic profile characterised by elevated triglycerides and 
small low-density lipoprotein particles.(2) Over time, women 
who have had pre-eclampsia have a two-fold higher risk of 
future type 2 diabetes mellitus, compared with women who 
have had normotensive pregnancies.(19) This risk is further 
amplified when pre-eclampsia coexists with gestational dia-
betes, leading to a 15-fold increased risk of future diabetes.
(20) These metabolic disturbances likely contribute to the 
heightened cardiovascular risk observed later in life.

The likelihood and severity of these long-term compli-
cations are not uniform, and the pathogenesis is not fully 
understood. Existing studies have found associations between 
developing CKD and the severity of the pre-eclampsia (early 
onset, pre-term delivery and growth restriction), maternal 
factors (age, obesity and prior hypertension) and recurrent 
pre-eclampsia.(21–25) These long-term complications under-
score the urgent need for well-designed longitudinal studies 
and improved postpartum surveillance systems.

“THE MISSING WOMEN” ARE LOST IN CURRENT 
POSTPARTUM CARE
South Africa fragments postpartum care for women. Infant 
care and vaccinations are provided at baby wellness sites, but 
maternal care is provided at local health care clinics. This is 
not an integrated service. Loss to care after discharge is the 
major limitation in the postpartum management of women 
with HDP. Although BP surveillance is clinically important 
in weeks and months after delivery, attendance at postpar-
tum review is frequently incomplete, particularly in low- and 
middle-income countries (LMIC). In a multilevel analysis 
of 35 LMICs, completion of the maternal healthcare con-
tinuum declined from 55.8% during the antepartum stage 
to 36.7% when postpartum care was included.(26) Similarly, 

Figure 1:  Figure 1: Long-Term Maternal Complications Following Pre-eclampsia. This figure depicts the risk and preva-
lencs of long-term complications following pre-eclampsia. These complciations include kidney dysfunction, hypertension, 
stroke and cardiac cand metabolic omplications.
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in 18 sub-Saharan African countries, only 42.9% of women 
received adequate postnatal care services in the immediate 
postpartum period.(27) This pattern is also evident inter-
nationally. A systematic review of postpartum visit attend-
ance in the United States found wide variation, ranging 
from 24.9% to 96.5%, with a mean of 72.1%.(28) European 
data also demonstrate gaps in postnatal follow-up. Across 
17 maternity units in England, only 37.2% of women com-
pleted the 3-month postnatal follow-up questionnaire. This 
included 38% in those with HDP.(29) 

Current postpartum care is frequently inadequate. 
Intrapartum and peri-partum counselling on future risk is 
limited, and many women are discharged with no struc-
tured long-term follow-up plan. Given the burden of 
long-term complications to maternal health, effective 
postpartum care, early surveillance and preventative strat-
egies are essential.(30) It is important that educational 
materials should be culturally sensitive, available in local 
languages, and delivered using multiple formats, includ-
ing written information, videos, mobile applications, and 
community healthcare worker engagement.(31) A woman’s 
health should be viewed in the continuum of her journey 
through life and motherhood. Barriers to continued care 
include transport costs, distance from healthcare facili-
ties, low health literacy, competing childcare responsibili-
ties, reduced perceived need for care when the mother is 
asymptomatic, health systems that prioritise the newborn 
over maternal review and poor integration between obstet-
ric and primary care services.(32) 

SUGGESTED SOUTH AFRICAN  
POSTPARTUM CARE PATHWAY
A structured postpartum care bundle will improve con-
tinuity of care, optimise screening, and reduce preventa-
ble long-term complications (Box 1). Ideally, this bundle 
should be practical, multidisciplinary, adaptable, and inte-
grated into existing primary healthcare systems, aiming to 

address these gaps through coordinated and standardised 
care.(33,34)

The key to achieving universal healthcare is ensuring 
these principles can be implemented in both high- and 
low-resource settings, as the global burden of HDP falls 
disproportionately on low- and middle-income countries. 
Therefore, integrated care models, especially in lower-re-
sourced settings, are paramount for their success. These 
models should include task sharing; linking maternal fol-
low-up with infant care visits; simplified treatment pro-
tocols; decentralised primary health care follow-up, and 
low-cost educational interventions. Additional tools to 
consider in the care model include home blood pressure 
monitoring (HBPM) and digital technology.

To ensure the continuum of care, primary care should 
receive written communication and clear management 
plans.(35) A possible solution is standardised documenta-
tion, such as the FIGO passport, which allows for written 
discharge plans from maternity care, medication instruc-
tions, emergency warning signs, patient education, and 
scheduled review appointments.(36) This passport is acces-
sible to both patients and health care providers and serves 
as an excellent means of communication. 

At all visits, women should receive counselling regarding 
the relationship between HDP, future cardiovascular dis-
ease and the need for long-term screening. Many women 
remain unaware of these risks, limiting engagement with 
long-term preventive care. Ideally, maternal screening and 
interventions should be implemented as a family package, 
as evidence now shows increased long-term health risks 
to children from pregnancies complicated by HDP. These 
risks are amplified by poor lifestyle habits within the fam-
ily and community.(37) Community-based interventions, 
mobile health technologies, and digital educational plat-
forms may improve engagement and sustainability, particu-
larly in settings with limited access to healthcare.(31,38) 

SUGGESTED MANAGEMENT AND SCREENING 
(FIGURE 2)
Blood Pressure Monitoring and Hypertension 
Management
In women, the blood pressure may return to normal in 
the immediate postpartum period, but their risk of devel-
oping hypertension in the years following pregnancy 
remains high, so ongoing screening is necessary.(39) 
Home blood pressure monitoring is particularly valuable, 
allowing earlier identification of persistent or worsening 
hypertension and reducing dependence on facility-based 
care.(30) However, validated blood pressure devices need 
to be used with proper education, especially for HBPM.
(30,40) This should be supported by clinical oversight and 
telephonic or digital review, with protocols that standard-
ise treatment and titration.(41) These protocols should 
ideally be available and accessible to non-physician health 
care workers.

Box 1: Principles of Postpartum Care

1.	 Patient-centred education and empowerment.
2.	 Continuity of care between obstetric, primary care, and 
other specialist services.
3.	 Integration into primary healthcare systems.
4.	 Accessibility in both high- and low-resource settings.
5.	 Implementation of lifestyle interventions
6.	 Early identification of ongoing hypertension and organ 
dysfunction.
7.	 Long-term cardiovascular and kidney risk reduction.
8.	 Further pregnancy planning and managing risk in 
future pregnancies
9.	 Use of digital and community-based support where 
feasible.
10.	 Initiation of early treatment when disease is identified.
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Blood pressures persistently above 140/90 mmHg 
should prompt treatment.(42) The transition from antihy-
pertensives used during pregnancy to standard antihyper-
tensives should occur immediately after delivery. Choice of 
therapy should consider breastfeeding safety, local avail-
ability, ethnicity-specific responses (where appropriate), 
patient preference, and comorbid disease. Commonly used 
safe postpartum agents include calcium channel blockers 
and enalapril in breastfeeding.(39,42,43) Women with 
HDP and persistent hypertension need to be considered 
young hypertensives, and evaluation for secondary causes 
of hypertension may be required.

Lifestyle and Behavioural Interventions
Lifestyle modification forms a central pillar of long-term 
risk reduction.(44) The postpartum period may represent 
a particularly receptive time for behavioural change, espe-
cially when women are informed about future health impli-
cations. Lifestyle changes include healthy dietary patterns, 
such as reduced salt intake; weight optimisation; regular 
physical activity; smoking cessation; reduced alcohol con-
sumption; sleep hygiene; and stress-reduction strategies. 
Breastfeeding should be encouraged where possible, as it 
may provide cardiovascular and metabolic benefits for both 
mother and infant.(45)

Renal Assessment and Kidney Protection
Due to the exaggerated risk for kidney disease after HDP, 
screening is essential. This should include serum creatinine 
and estimated glomerular filtration rate, as well as urine 
dipstick and urine albumin-to-creatinine ratio testing 
(where available). Treatment of identified subclinical kid-
ney disease should not be delayed, and usual care is rec-
ommended.(46) Integration of kidney surveillance into 
primary healthcare is especially important in low-resource 
settings, as kidney preservation is essential through basic 
primary health care measures (e.g., blood pressure control, 
enalapril, and patient education), particularly where access 
to specialist nephrology services may be limited.

Cardiovascular Risk Screening
Hypertension during pregnancy is not included in current 
risk factor calculations, but has been established as putting 
women at high cardiovascular risk. Formal cardiovascu-
lar risk assessment and prevention should be included in 
postpartum care. These assessments provide an opportunity 
to identify early cardiovascular risk factors and establish 
preventive interventions before overt disease develops.
(35,42) Treatment for any identified conditions will be in 
keeping with standard protocols. However, sodium-glucose 

Figure 2 :  Figure 2: Bundle of Long-term care for women after hypertension in pregnancy. Long-term care bundle should 
encorporate culturally appropriate educational materials on hypertension and long-term health risk. The bundle should 
focus on patient centered care with integrated-structured follow up dates, where screening for cardio-renal metabilic dis-
ease and mental health should occur. Ideally community based with integrated care of mother and child.
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cotransporter 2 inhibitors should be avoided during breast-
feeding. Spironolactone can be used.(43)

Mental Health and Psychosocial Support
Women recovering from complicated pregnancies may 
experience anxiety, depression, trauma, or emotional dis-
tress. Severe pre-eclampsia, critical care admission, preterm 
birth, and neonatal complications may further increase 
psychological burden. A holistic postpartum bundle should 
incorporate mental health screening and psychosocial sup-
port. Addressing mental health may improve long-term 
healthcare engagement and reduce cardiometabolic risk.
(33,35,43) Management should be based on standard pro-
tocols and referral pathways.

Suggested Follow-Up Timeline
A standardised follow-up schedule may improve surveil-
lance. Obstetric recommendations include blood pressure 
review within 72 hours of delivery; at 3-7 days and 7-14 
days; and HBPM, along with review of any other intra-
partum complications and medications. However, after 
the initial weeks postpartum, comprehensive counselling 
and assessment are required at 6-12 weeks, and annually, 
thereafter.(39,42) These later reviews include cardiovas-
cular, metabolic and kidney assessments; transition to pri-
mary care services, lifestyle counselling and mental health 
screening. These evaluations should include blood pressure 
evaluation, weight and body mass index assessment, fasting 
glucose or HbA1c tests, and lipid profile. All abnormalities 
should be addressed, as with other populations.

FUTURE DIRECTIONS AND RESEARCH PRIORITIES
Although increasing evidence supports structured post-
partum care following HDP, important knowledge gaps 
remain and further research is needed (Box 2). Digital 
health strategies, remote monitoring systems, and artificial 
intelligence-supported risk prediction tools may further 
strengthen postpartum care pathways. Given the dispro-
portionate disease burden in low-resourced settings, pro-
spective studies are required from these areas.

delivery. Rather, they represent important early markers of 
future cardiovascular, kidney, and metabolic disease, and 
they identify a group of young women who may benefit 
substantially from structured long-term prevention. By 
strengthening postpartum follow-up, healthcare systems 
may reduce preventable long-term morbidity. A struc-
tured postpartum care bundle provides an opportunity to 
improve maternal outcomes through early detection, ongo-
ing surveillance, patient education, and integrated long-
term risk-reduction strategies. In South Africa and other 
resource-limited settings, integrating maternal follow-up 
into primary healthcare systems, supported by digital tools 
and community-based strategies, is essential to ensure sus-
tainability and accessibility. 
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