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Objectives

1. Identify the importance of cardiovascular risk reduction in patients 
with a history of hypertensive disorders of pregnancy (HDP)

2. Examine systemic and patient-reported barriers to postpartum 
counselling in this population

3. Illustrate opportunities for novel care delivery models and quality 
improvement initiatives in patients with a history of HDP



Hypertensive disorders of pregnancy

Chronic HTN

20 weeks

Gestational HTN

+ end organ damage= preeclampsia 
+ seizure= eclampsia



• Diabetes*
• Chronic hypertension*
• Chronic kidney disease*
• SLE*
• APLA*
• OSA
• Overweight or obese

Risk factors for HDP

Ives CW, Sinkey R, Rajapreyar I, Tita ATN, Oparil S. Preeclampsia-Pathophysiology and Clinical Presentations: JACC State-of-the-Art Review. J Am Coll 
Cardiol. 2020 Oct 6;76(14):1690-1702. doi: 10.1016/j.jacc.2020.08.014. PMID: 33004135.

• Personal history of preeclampsia*
• Maternal age >35
• Nulliparity
• Multifetal gestation
• Family hx of preeclampsia

*major risk factors



Preeclampsia prevention

Aspirin 
>100 mg/day
Initiated before 16 weeks gestation 
Reduction in pre-term preeclampsia (NNT 38 in ASPRE trial)

1 “major” risk factor (hx PET, cHTN, T2D, renal dx etc.) 
OR 2 “moderate” risk factors (obesity, nulliparity, age>35 etc.)

Calcium supplement (if low Ca diet)
Exercise in pregnancy

Rolnik DL, Nicolaides KH, Poon LC. Prevention of preeclampsia with aspirin. Am J Obstet Gynecol. 2022 Feb;226(2S):S1108-S1119. doi: 10.1016/j.ajog.2020.08.045. Epub 2020 Aug 21. PMID: 32835720.



Ray JG, Abdulaziz KE, Berger H; DOH-NET (Diabetes, Obesity, and Hypertension in Pregnancy Research Network). Aspirin Use for Preeclampsia Prevention Among Women With Prepregnancy
Diabetes, Obesity, and Hypertension. JAMA. 2022 Jan 25;327(4):388-390. doi: 10.1001/jama.2021.22749. PMID: 35076678; PMCID: PMC8790661.



A history of HDP increases future CV risks

*Included data from women with maternal placental syndromes 
(HDP, placental abruption or infarction) 

*Ray JG, Vermeulen MJ, Schull MJ, Redelmeier DA. Cardiovascular health after 
maternal placental syndromes (CHAMPS): population-based retrospective 
cohort study. Lancet. 2005;366:1797-1803.

Feig DS, Shah BR, Lipscombe LL, et al. Preeclampsia as a risk factor for 
diabetes: a population-based cohort study. PLoS Med. 2013;10:e1001425.

3.6-4x increased risk of heart failure*

2-2.5x increased risk of coronary artery disease* 

2x increased risk of stroke*

2x increased risk of diabetes

increased risk of ESKD, vascular dementia



HDP increases the risk of chronic hypertension

4x increased risk of hypertension

To diagnose one woman with hypertension, the number needed to 
screen at age 35 is 1 in 9 for women with a history of HDP vs. 1 in 38
in women with uncomplicated pregnancies

Groenhof TKJ, Zoet GA, Franx A, et al. Trajectory of Cardiovascular Risk Factors After Hypertensive Disorders of Pregnancy. Hypertension. 2019;73:171-178



Mortality from cardiovascular disease (CVD) is declining in the 
general population

Mortality from CVD is increasing in women ages 35-54

Complex sex & gender gaps in CVD management and 
prevention- prompting “calls to action”

Mosca L, Benjamin EJ, Berra K, et al. Effectiveness-based guidelines for the prevention of cardiovascular disease in women--2011 update: a guideline from the american heart 
association. Circulation. 2011;123(11):1243-1262.
King A. The heart of a woman: addressing the gender gap in cardiovascular disease. Nature Reviews Cardiology. 2011/05/01 2011;8(5):239-240. doi:10.1038/nrcardio.2011.49



The postpartum “window of opportunity”

1. Primary prevention of CVD: screening and managing risk 
factors early

2. Implications for future pregnancies: optimization of risk 
factors + counselling 

Brown HL, Warner JJ, Gianos E, et al. Promoting Risk Identification and Reduction of Cardiovascular Disease in Women Through Collaboration With Obstetricians and Gynecologists: A Presidential Advisory From the American Heart 
Association and the American College of Obstetricians and Gynecologists. Circulation. 2018;137(24):e843-e852. 

Smith GN, Walker MC, Liu A, et al. A history of preeclampsia identifies women who have underlying cardiovascular risk factors. Am J Obstet Gynecol. 2009;200(1):58 e51-58.

Mostello D, Jen Chang J, Allen J, Luehr L, Shyken J and Leet T. Recurrent preeclampsia: the effect of weight change between pregnancies. Obstet Gynecol. 2010; 116: 667-72 



1 year after preeclampsia:

• 49% of patients were identified as high-risk for cardiovascular disease 
based on lifetime CV risk scores

• 18% met criteria for metabolic syndrome

• 17.5% were hypertensive based on 24-hour ABPM

Smith GN. The Maternal Health Clinic: Improving women's cardiovascular health. Semin Perinatol. 2015;39(4):316-9.
Gladstone RA, Pudwell J, Nerenberg KA, Grover SA, Smith GN. Cardiovascular Risk Assessment and Follow-Up of Women After Hypertensive Disorders of Pregnancy: A Prospective Cohort Study. J Obstet Gynaecol Can. 2019 
Benschop L, Duvekot JJ, Versmissen J, van Broekhoven V, Steegers EAP, Roeters van Lennep JE. Blood Pressure Profile 1 Year After Severe Preeclampsia. Hypertension. 2018;71(3):491-8 



Challenges in addressing the “window of opportunity”

• Knowledge gaps in awareness

• Content gaps

• Primary prevention

• System issues 



Knowledge gaps in awareness 

• 21% of surveyed women knew about the relationship between heart 
disease and pregnancy complications

• Focus group data in people with a history of HDP: most were unaware
of the link

• MD survey revealed ~50% of MDs did not know about the link 
between CVD and HDP

Bairey Merz CN, Andersen H, Sprague E, Burns A, Keida M, Walsh MN, et al. Knowledge, Attitudes, and Beliefs Regarding Cardiovascular Disease in Women: The Women's Heart Alliance. J Am Coll Cardiol. 2017; 70: 123-32

Seely EW, Rich-Edwards J, Lui J, Nicklas JM, Saxena A, Tsigas E, et al. Risk of future cardiovascular disease in women with prior preeclampsia: a focus group study. BMC Pregnancy Childbirth. 2013; 13: 240.  

Young B, Hacker MR, Rana S. Physicians' knowledge of future vascular disease in women with preeclampsia. Hypertens Pregnancy. 2012; 31: 50-8. 



Content gaps

Clinical practice guidelines recommend that people with HDP should 
be informed of the increased risk of CVD associated with HDP, and 
adopt healthy lifestyle interventions to mitigate the risk 

Bro Schmidt G, Christensen M, Breth Knudsen U. Preeclampsia and later cardiovascular disease - What do national guidelines recommend? Pregnancy Hypertens. 2017;10:14-17.

No long term CVD intervention studies in postpartum women



Primary prevention is a challenge

• 51% lipid screening at 4 years post preeclampsia (vs. 41.5%)

• No RCT data to support BP targets in this population (outside of 
pregnancy)

• Obesity management and stigmas

• Time and resource constraints 

Bairey Merz CN, Andersen H, Sprague E, Burns A, Keida M, Walsh MN, et al. Knowledge, Attitudes, and Beliefs Regarding Cardiovascular Disease in Women: The Women's Heart Alliance. J Am Coll Cardiol. 2017; 70: 123-32 
Wen C, Metcalfe A, Anderson TJ, Johnson JA, Sigal RJ, Nerenberg KA. Measurement of lipid profiles in the early postpartum period after hypertensive disorders of pregnancy. J Clin Lipidol. 2019;13(6):1008-15. 



Who provides counselling? When? 

Society for Maternal-Fetal Medicine . Electronic address sso, Morgan J, Bauer S, Whitsel A, Combs CA, Patient S, et al. Society for Maternal-Fetal Medicine Special Statement: Postpartum visit 
checklists for normal pregnancy and complicated pregnancy. Am J Obstet Gynecol. 2022;227(4):B2-B8.

The system is a challenge



The system is a challenge

Postpartum vascular clinics are a potential solution (3-12 months)

• Issues with equity and accessibility
• Lower rates of postpartum follow-up have been reported in patients of 

Black race and Hispanic ethnicity 

Lewey J, Levine LD, Yang L, Triebwasser JE, Groeneveld PW. Patterns of Postpartum Ambulatory Care Follow-up Care Among Women With Hypertensive Disorders of Pregnancy. J 
Am Heart Assoc. Sep 2020;9(17):e016357. doi:10.1161/JAHA.120.016357



The system is a challenge

• Maternal Health Clinic in Kingston Ontario: all patients with HDP, Gestational 
DM, abruption, idiopathic preterm labor, and IUGR were referred for a 6-
month follow-up for CVD-risk screening

50% of women did not attend

• 17% of those that did attend were referred to a Maternal Cardiovascular 
Risk Reduction Clinic

50% did not attend that 2nd appointment 

“The system is not tailored to suit the needs of postpartum women”
Gladstone RA, Pudwell J, Pal RS, Smith GN. Referral to Cardiology Following Postpartum Cardiovascular Risk Screening at the Maternal Health Clinic in Kingston, Ontario. Can J Cardiol. 2019; 35: 761-69. 



Dayan N, Nerenberg K. Postpartum Cardiovascular Prevention: The Need for a National Health Systems-Based Strategy. Can J Cardiol. Jun 2019;35(6):701-704. 
doi:10.1016/j.cjca.2019.04.004





Her-HEART pilot project

• Inclusion criteria: age ≥ 18, English-speaking, living in Ontario, history 
of HDP in the last 5 years

• Exclusion criteria: history of CKD or history of solid organ transplant

• Recruitment: online advertisements (Preeclampsia Foundation of 
Canada website, SHSC website), paper-based advertisements at SHSC, 
physician referrals 



Qualitative descriptive study: focus groups with participants until 
thematic saturation reached

1) Educational website for participants

2) Educational website for healthcare providers

3) One time video consultation with participant

4) Letter to PCP on consultation

Herheartproject.ca

Herheartproject.ca/hcp



herheartproject.ca



Virtual consult content



Her-HEART results

• 18 of 20 participants participated in a video consultation between 
November 2020 and March 2021

• mean (SD) duration 45 (+/- 16) minutes 

• All participants reported a history of preeclampsia
• 1 participant had a history of eclampsia
• 2 participants experienced a fetal loss related to HDP

• 16 participants participated in 1 of 5 focus groups



N= 20
Age (years), n (%) 18-25: 0 

26-30: 1 (5)
31-35: 6 (30)
36-40: 9 (45)
41+: 4  (20) 

Time since index pregnancy, n (%) < 6 months: 3 (15)
6-12 months: 4 (20)
1-3 years: 7 (35)
3-5 years: 6 (30) 

Race/ethnicity, n (%) White Caucasian: 17 (85) 
South Asian: 2 (10)
African Heritage: 1 (5)

Level of education, n (%) University/College graduate: 19 (95)
High School graduate: 1 (5) 

Pre-existing conditions, n (%) Overweight or obese (BMI >=25): 14 (70)
Cardiovascular disease, stroke or heart failure history: 1 (5)
Chronic hypertension prior to index pregnancy: 3 (15)
Chronic diabetes or gestational Diabetes: 0 
Active smoking: 0 

Mean (SD) Body Mass Index 27.8 +/- 5.4  



III: Patient perspective on the ideal follow-up program after HDP

II: Feedback on the Her-HEART project 

I: Patient experience with postpartum counselling prior to Her-HEART



Consistent with previous research, many pts were unaware of the long-
term CV risks, or reported lack of knowledge among their HCP

“And I had no idea, three kids later, preeclampsia three times, about what the future 
risks are for me in relation to heart health.” (C4)

“I was told by the internal medicine people that I would have a higher risk of heart 
disease and that I should advocate for myself with my family GP. I have been 
attempting to do that now for many years and still it’s not recognized on my family 
GP’s radar.” (C1)

I: Patient experience with postpartum counselling prior to Her-HEART

Seely EW, Rich-Edwards J, Lui J, et al. Risk of future cardiovascular disease in women with prior preeclampsia: a focus group study. BMC Pregnancy Childbirth. Dec 21 2013;13:240. 
doi:10.1186/1471-2393-13-240



I: Patient experience prior to Her-HEART

First question was aimed at looking at the patient experience prior to 
Her-HEART in relation to CV risk reduction counselling

Participants wanted to focus on the antepartum/postpartum experience 
in general: concerns not being taken seriously, or signs and symptoms of 
preeclampsia missed my providers

• Impacts future care



“I had intense swelling as well. And again, I’m flagging this to my health care 
team and they’re just chalking it up to ‘Well you know, there’s swelling in 
pregnancy.’ […] And so I do feel like the health care system failed me completely.” 
(A4)

“As a racialized woman I felt like my doctor sort of when I expressed concern, 
brushed away – this was when I was pregnant the first time, brushed away some 
of the warning signs that I was noticing in terms of my body and how I was 
feeling. And obviously it turned into preeclampsia early on at like 30 weeks.” (C4)

I: Patient experience prior to Her-HEART



- Traumatic birth experience

- Postpartum mental health issues 

- Counselling at inappropriate time 

- Competing priorities

I: Patient experience prior to Her-HEART



I: Patient experience prior to Her-HEART

“When they told me ‘Don’t have any more kids…like there’s this risk and that risk…’ I didn’t 
care. I hadn’t even met my son yet. And you know, then there was a long NICU journey, we 
almost lost him. […] it was just survival mode to make sure he came home. And I didn’t care 
about myself at all. Like there was no taking care of me at that point in my time and those 
conversations meant nothing.” (C3)

“Receiving a lot of the information that we have received when you’re in that – like still in 
that traumatic processing time after your birth experience, and not being able to receive 
that information during that time, I think that happens more often than it should. […] We’re 
not able or ready mentally, physically anything to process any of that information six weeks 
post what most of us had was a very traumatic experience.” (C1)



Patient reported barriers impacting on postpartum counselling



Website:
• Provided background information for self-advocacy
• Suggestions for improvement:

- Information for patients from different racial/ethnic backgrounds
- Timeline, more specific/prescriptive recommendations for follow-

up 
- Info on upcoming/ new research

II: Feedback on the Her-HEART project 



Virtual consult:
• Virtual is an effective medium to increase awareness, provide 

education, establish rapport with MD
• More convenient re: flexibility with childcare and travel time versus in-

person

II: Feedback on the Her-HEART project 



Empowered self advocacy
“I think it did encourage me to do some things like especially if I were to have 
another pregnancy. Like seeing my doctor for a baby planning visit beforehand was 
one suggestion that I think I will definitely follow up with that I probably wouldn’t 
have done otherwise.” (A2)

Positive impact on health behaviors
“So trying to kind of get back to the weight I was before I had kids is kind of a big focus now. 
And the program definitely pushed me to do that.” (B2)

II: Feedback on the Her-HEART project 



• Desired frequency and timing varied between participants
at least 2 visits, 6-12 months postpartum

• Coordinated care pathways (“warm handoffs”)

• Preference for counselling by a physician with specific knowledge in 
this area 

• Mental health and peer support is critical

III: Patient perspective on the ideal follow-up program after HDP



Proposed Framework for Postpartum Follow-up after HDP



Healthy Behaviours:
• Supported by other Canadian 

Guidelines.
• Little direct evidence for people after 

HDP (impact and sustainability)

Cardiometabolic Screening:
• “Bundling” of testing at 6 months; 

repeat testing 1 -3 years.
• Normalization of pregnancy changes.

• Patient Considerations:
• CV Risk level
• Convenience / preferences

Slide courtesy of Dr. Kara Nerenberg









• Patients with a history of HDP are at an increased risk of developing 
CVD and CV risk factors 

• There are important systemic, patient, and provider level barriers to 
effective counselling and factor modification

• Virtual care may be a feasible way to address some barriers and 
provide more equitable care

Take home points



Thank you

• Preeclampsia Foundation of Canada
• Patient partners Jaymee Davis & Anonymous
• Katie Pullman, RD 
• Lisa Boesch
• Dr. Serena Gundy
• Dr. Kara Nerenberg
• Dr. Sheldon Tobe
• Dr. Michelle Hladunewich



Thank you for your attention!

Lisa.Dubrofsky@wchospital.ca
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