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• Hypertensive disorders of pregnancy (HDP) are common and place significant strain on 
the body1

• HDP are associated with long-term negative cardiovascular outcomes2

• The risk that HDP present to the neurovascular system in later life is less established

• There is a lack of consensus on the association between HDP subtypes and stroke 
subtypes3,4

• As stroke is a relatively common pathology5, it is important to establish if women with 
HDP are at a higher risk of stroke in later life - and if there is an association between HDP 
subtypes and stroke subtypes

Introduction

Aims

Results

• 21 studies included (8,057,165 study participants)
• 5 studies reported on >1 outcome of interest
• HDP significantly associated with any stroke, aRR 1.76 (95% CI, 1.41-2.20)
• PE significantly associated with any stroke, aRR 1.71 (95% CI, 1.50-1.96), ischemic 

stroke, aRR 1.68 (95% CI, 1.17-2.43), and hemorrhagic stroke, aRR 2.45 (95% CI, 1.36-
4.41)

• GH significantly associated with any stroke, aRR 1.23 (95% CI, 1.20-1.26), and ischemic 
stroke, aRR 1.38 (95% CI, 1.14-1.67)

• However, the association with haemorrhagic stroke was not statistically significant, aRR 2.06 (95% CI 
0.65-6.65). 

• Too few studies to conduct a meta-analysis for either CH, or superimposed PE on CH, 
with maternal stroke.

Key Discussion Points

• HDP appear to be associated with any undifferentiated stroke, ischaemic stroke and 
haemorrhagic stroke

• Women with a history of HDP appear to be more likely to develop stroke in later life than 
those without a history of HDP

• The observed associations may differ by stroke subtype:
• PE and GH may be positively associated with any undifferentiated stroke and ischaemic stroke
• PE appears to be associated with long term risk of haemorrhagic stroke while GH does not 

conclusively appear to be

• Notable lack of data available on individual exposure to CH and superimposed PE on CH

• HDP are prevalent in the community- although while the individual relative risk of stroke 
is low, the absolute long-term risk of stroke arising following exposure to HDP may be 
large

Conclusions

1. To provide a synthesis of the available literature on the association between HDP and 
long-term risk of maternal stroke

2. To examine the association between individual HDP (preeclampsia [PE], gestational 
hypertension [GH], chronic hypertension [CH], and superimposed preeclampsia on 
chronic hypertension) and ischaemic and haemorrhagic stroke separately
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Methods
DATA SOURCES: 
Databases PubMed, Web of Science, and CINAHL were searched from inception to 01/06/21

Papers were included if the following criteria were met:
• case-control or cohort studies,
• conducted on human participants,
• available in English,
• measuring the exposure of a history of HDP (PE, GH, CH, or superimposed PE on CH), 

and the outcome of maternal ischaemic stroke or haemorrhagic stroke
• the outcome occurred at least 3 months postpartum

DATA APPRAISAL AND SYNTHESIS METHODS:
• Three reviewers extracted data and appraised study quality following the Meta-analyses 

of Observational Studies in Epidemiology (MOOSE)6 and PRISMA-P7 guidelines and 
using the Newcastle-Ottawa scale for risk of bias assessment8

MAIN OUTCOMES AND MEASURES: 
• Primary outcome- any stroke (undifferentiated)
• Secondary outcomes- ischaemic stroke and haemorrhagic stroke
• The protocol for this systematic review was registered on PROSPERO 

(CRD42021254660)

PRELIMINARY ANALYSIS: 
• Review Manager (Cochrane Collaboration) software, version 5.4
• Adjusted estimates inputted into Review Manager using the inverse variance method 
• Preliminary analysis generated forest plots and observed the pooled associations 

between each exposure (HDP, PE, GH, CH and superimposed PE on CH) and each of 
the outcomes (any stroke, ischaemic stroke and haemorrhagic stroke)

SUBGROUP ANALYSIS: 
• This took place in cases where 10 or more studies examined an association9. 
• Where possible, subgroup analyses were completed by study type, study location, 

method of data ascertainment and study quality

• In this systematic review and meta-analysis, exposure to HDP, including preeclampsia 
and gestational hypertension, appears to be associated with an increased risk of any 
stroke, and ischaemic stroke in later life

• Women who experience HDP may warrant preventive interventions to reduce their long-
term risk of stroke
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Figure 2: Forest plot of HDP (exposure) and any stroke (outcome)

Figure 3: Subgroup analysis of PE and stroke by study quality

Figure 1: PRISMA flow diagram of study selection 


