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LEARNING OBJECTIVES
1. Identify pregnancy complications, including maternal placental syndromes, that 

increase future cardiovascular risks, and be able to manage impacted patients for 
effective long-term care.

2. Discuss health consequences of patients diagnosed with gestational diabetes during 
pregnancy and apply best strategies for lifetime monitoring.

3. Be able to access helpful resources and know how to monitor and provide lifelong care 
in support of patients who have undergone pregnancy complications.
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Is Each Statement True or False:

1. A reproductive health history is not relevant when assessing CV* risk
2. In women with a history of pre-eclampsia, the mean age at the time of first MI or 

stroke is age 50

3. In utero exposure to pre-eclampsia increases the risk of CVD** in the offspring
4. Pre-eclampsia is a risk factor for depression
5. Preeclampsia begins in the placenta and ends in the maternal vascular system

*CV: cardiovascular, **CVD: cardiovascular disease



Comprehensive Intersectional Cardiovascular 
Risk Factor 

Assessment in Women

Jaffer S, Noble M, Pozgay A et al., The Development of a Chest Pain Protocol for Women Presenting to the Emergency Department, CJCO
December 09, 2023, DOI:https://doi.org/10.1016/j.cjco.2023.12.003

https://doi.org/10.1016/j.cjco.2023.12.003


Conception to the Climacteric: Sex and Gender-specific                                   
Risk Factors for CV Disease in Women
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Pregnancy: Maternal placental syndromes, gestational diabetes and hypertension

Early menarche, 
irregular menses Polycystic ovarian disease

Pregnancy is                                    
a woman’s first                 

stress test

Modified from
Coutinho T et al. Curr Treat  OptionsCardiovasc Med. 2018

Aggarwal et al, Circulation, Cardiovascular Quality and Outcomes, 2008
Solomon CG et al. J Clin Endo & Metab, 2002

Conception

Conception (Placenta-related)

Premature menopause



Leslie Cho, L et al., Summary of Updated Recommendations for Primary Prevention of Cardiovascular Disease in Women: JACC State-of-the-Art Review, JACC, 2020, 75:20,  2602-2618
Nerenberg KA, Cooke CL, Smith GN, Davidge ST. Optimising Women's Cardiovascular Health After Hypertensive Disorders of Pregnancy: A Translational Approach to Cardiovascular Disease 

Prevention. Can J Cardiol. 2021 Dec;37(12):2056-2066.
Garovic VD, Dechend R, Easterling T, et al., Hypertension in Pregnancy: Diagnosis, Blood Pressure Goals, and Pharmacotherapy, 2022 Feb;79(2):e21-e41

Ranthe MF, Andersen EA, Wohlfahrt J, et al., Pregnancy loss and later risk of atherosclerotic disease. Circulation. 2013 Apr 30;127(17):1775-82

• occur in ~ 20% of all pregnancies in Canada
• associated with a 2 – 8 fold  increased  lifetime risk of 

CV risk factors and CV events
• CV outcomes are independent of pre-existing 

traditional CVD risk factors 
• Premature future CVD occurs ~ 10-15 years earlier

• early onset (< 20 weeks) or severe pre-eclampsia 
• recurrent pre-eclampsia 
• multiple gestation
• early delivery (< 34 weeks)

Adverse Pregnancy Outcomes 
(APOs): Scope of the Problem

Includes HELLP*

*HELLP: hemolysis, elevated liver enzymes, low platelets

(HDP)



Under-recognized and Intersectional Disparities in                                  
APOs and Follow-up

• Indigenous: 
• preterm birth rates 1.7-1.8 times higher than non-Aboriginal populations

• People of Colour
• case fatality rate for preeclampsia 2.7 times higher among Black women 

than among White women

• “Forces Above the Skin”
• Gender roles
• Socioeconomic factors affect access to health care services:

• geography, poverty, food insecurity

Nerenberg KA, Cooke CL, Smith GN, et al., Optimising Women's Cardiovascular Health After Hypertensive Disorders of Pregnancy: A Translational Approach to Cardiovascular Disease Prevention, Can J Cardiol. 2021 
Dec;37(12):2056-2066

Sheppard AJ, Shapiro GD, Bushnik T, et al., Birth outcomes among First Nations, Inuit and Métis populations. Health Rep. 2017 Nov 15;28(11):11-16.
Shapiro GD, Sheppard AJ, Bushnik T, et al., Adverse birth outcomes and infant mortality according to registered First Nations status and First Nations community residence across Canada. Can J Public Health. 2018 

Dec;109(5-6):692-699. doi: 10.17269/s41997-018-0134-6.
Parikh NI , Gonzalez JM, Anderson AM et al., Adverse Pregnancy Outcomes and Cardiovascular Disease Risk: Unique Opportunities for Cardiovascular Disease Prevention in Women, Circulation. 2021 May 4;143(18):e902-

e916  



Pre-eclampsia and the Prophetic Placenta

Wojczakowski W, et al., Preeclampsia and Cardiovascular Risk for Offspring. J Clin Med. 2021 Jul 16;10(14):3154
Stuart, JS et al., Cardiovascular Risk Factors Mediate the Long-Term Maternal Risk Associated With Hypertensive Disorders of Pregnancy JACC. 2022 May, 79 (19) 1901–1913

Maternal:
• High morbidity (including 

depression) and mortality
• Increased risk premature 

CVD (dyslipidemia, HT, 
chronic kidney disease, MI, 
stroke)

• Increased depression 

Offspring:
• Increased preterm birth
• Increased small-for-

gestational age newborns
• Increased congenital heart 

disease in neonate
• Increased HT, body weight, 

CVD and DM2 



Pregnancy and Future Risk of Cardiovascular Disease

CHAMPS: CV Health After Maternal Placental 
Syndromes (MPS: pre-eclampsia, gestational 
hypertension, placental abruption, and placental 
infarction) increased risk of CV disease by 2-fold

• Mean age at time of 1st CV event ~ 38 
years

• Dose response relationship of MPS 
severity to cardiovascular disease

ADJUSTED HR

GESTATIONAL HYPERTENSION (N=20942) 1.8 (1.4-2.2)

PRE-ECLAMPSIA (N=36982) 2.1 (1.8-2.4)

MPS AND POOR FETAL GROWTH (N=4390) 3.1 (2.2-4.5)

MPS AND INTRAUTERINE FETAL DEATH (N=1171) 4.4 (2.4-7.9)

Ray, J.G. et al. 2005. Lancet,366(9499), 1797-1803.
Stuart, JS et al., Cardiovascular Risk Factors Mediate the Long-Term Maternal Risk Associated With Hypertensive Disorders of Pregnancy J Am Coll Cardiol. 2022 May, 79 (19) 1901–1913



Pathophysiology of Hypertensive Disorders of Pregnancy

Powe CE, Levine RJ, Karumanchi SA. Preeclampsia, a disease of the maternal endothelium: the role of antiangiogenic factors and implications for later cardiovascular disease. Circulation. 2011 Jun 21;123(24):2856-69.
Kelsey McLaughlin, Melanie C. Audette, et al., Mechanisms and Clinical Significance of Endothelial Dysfunction in High-Risk Pregnancies, CJC, 34:4, 2018: 371-38

Nerenberg KA, Cooke CL, Smith GN, Davidge ST. Optimising Women's Cardiovascular Health After Hypertensive Disorders of Pregnancy: A Translational Approach to Cardiovascular Disease Prevention. Can J Cardiol. 2021 
Dec;37(12):2056-2066.  

Garovic VD, Dechend R, Easterling T, et al., Hypertension in Pregnancy: Diagnosis, Blood Pressure Goals, and Pharmacotherapy: A Scientific Statement From the American Heart Association. Hypertension. 2022 
Feb;79(2):e21-e41

Phase 1 (fetal): abnormal 
placentation, 
vasoconstriction, reduced
uteroplacental perfusion

Phase 2 (maternal): endothelial 
dysfunction, impaired vascular 
relaxation                      

Phase 3 (maternal): 
persistent systemic 
endothelial dysfunction, 
microvascular damage, 
accelerated vascular ageing                      



RESOURCES

• Accredited (and free) education course on women’s heart health
• https://cwhhc.ottawaheart.ca/national-alliance/projects-and-initiatives/canadian-womens-heart-

health-education-course

• Publications: ATLAS of articles in Canadian Journal of Cardiology, open access and 
infographics

• https://cwhhc.ottawaheart.ca/national-alliance/projects-and-initiatives/cwhha-atlas
• https://www.cwhha.ca/cwhha-atlas

• Wear Red Canada Day, annually February 13: Key messages translated into 14 languages, 
Tool kit for supporting women’s CV health

• https://cwhhc.ottawaheart.ca/how-get-involved/wear-red-campaign
• https://wearredcanada.ca/multilingual-resources - 14 languages

https://cwhhc.ottawaheart.ca/national-alliance/projects-and-initiatives/canadian-womens-heart-health-education-course
https://cwhhc.ottawaheart.ca/national-alliance/projects-and-initiatives/cwhha-atlas
https://cwhhc.ottawaheart.ca/how-get-involved/wear-red-campaign
https://wearredcanada.ca/multilingual-resources


True or False:

1. A reproductive health history is not relevant when assessing                  
CV* risk

2. In women with a history of pre-eclampsia, the mean age at the                
time of first MI or stroke is age 50

3. In utero exposure to pre-eclampsia increases the risk of CVD**                  
in the offspring

4. Pre-eclampsia is a risk factor for depression
5. Preeclampsia begins in the placenta and ends in the maternal vascular system

*CV: cardiovascular, **CVD: cardiovascular disease
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TAKE HOME MESSAGES

Life. We don’t want                
to miss it.* Implement early prevention of 

CVD risk factors and CVD in 
women with adverse pregnancy 
outcomes 

Women can be at greater risk for
heart disease than men.

*Heart & Stroke Foundation



HEALTH CONSEQUENCES OF PATIENTS 
DIAGNOSED WITH GESTATIONAL DIABETES AND 
BEST STRATEGIES FOR LIFETIME MONITORING

DR. MIRJANA PAVLIC  MD FRCPC
ENDOCRINOLOGY & METABOLISM

WHAT ALL PRIMARY CARE PROVIDERS SHOULD KNOW: 
MANAGING LIFELONG CARDIOVASCULAR & METABOLIC HEALTH RISKS 

AFTER PREGNANCY COMPLICATIONS 



OUTLINE
▸Discuss long term consequences of gestational diabetes 

(GDM) for mother 
▸Discuss interventions to decrease the risk of adverse 

health outcomes
▸Discuss strategies to increase postpartum screening 

HEALTH CONSEQUENCES OF PATIENTS DIAGNOSED WITH GESTATIONAL DIABETES AND BEST STRATEGIES FOR LIFETIME MONITORING



▸Recurrence of GDM in subsequent 
pregnancies

▸Type 2 diabetes (T2DM)
▸Metabolic syndrome (MS)
▸Cardiovascular disease (CVD)
▸Malignancies
▸Ophthalmic and Renal disease
▸Psychiatric disease

HEALTH CONSEQUENCES OF PATIENTS DIAGNOSED WITH GESTATIONAL DIABETES AND BEST STRATEGIES FOR LIFETIME MONITORING

LONG-TERM CONSEQUENCES OF GESTATIONAL DIABETES 
FOR THE MOTHER 

Int. J. Mol. Sci. 2021, 22, 7866.



LONG-TERM CONSEQUENCES OF GESTATIONAL DIABETES 
FOR THE MOTHER 
▸Recurrence of GDM in subsequent pregnancies
▸30% to 84%
▸Ethnicity most consistent predictor
▸Japanese - 65.6%
▸Hispanic - 69%
▸Korean - 45% 

HEALTH CONSEQUENCES OF PATIENTS DIAGNOSED WITH GESTATIONAL DIABETES AND BEST STRATEGIES FOR LIFETIME MONITORING



LONG-TERM CONSEQUENCES OF GESTATIONAL DIABETES FOR 
THE MOTHER 
▸Metabolic syndrome

▸Obesity OR 2.64

▸HyperTg OR 3.68 to 4.14

▸Hyperglycemia OR 1.62

▸HTN OR 3.60

HEALTH CONSEQUENCES OF PATIENTS DIAGNOSED WITH GESTATIONAL DIABETES AND BEST STRATEGIES FOR LIFETIME MONITORING



LONG-TERM CONSEQUENCES OF GESTATIONAL DIABETES 
FOR THE MOTHER 
▸Type 2 diabetes

▸20% to 50% w/i 5 years

▸70% w/i 10 years

▸OR - 17.9

▸7-fold increase 

HEALTH CONSEQUENCES OF PATIENTS DIAGNOSED WITH GESTATIONAL DIABETES AND BEST STRATEGIES FOR LIFETIME MONITORING

J Clin Endocrinol Metab. 2008 Dec; 93(12): 4774–4779.



▸Risk factors 
▸<24 weeks at diagnosis
▸Higher FBG
▸MDI
▸Advanced maternal age

HEALTH CONSEQUENCES OF PATIENTS DIAGNOSED WITH GESTATIONAL DIABETES AND BEST STRATEGIES FOR LIFETIME MONITORING

▸Non white ethnicity

▸ FMHx of DM

▸ Recurrence of GDM

▸Obesity

LONG-TERM CONSEQUENCES OF GESTATIONAL DIABETES 
FOR THE MOTHER 



LONG-TERM CONSEQUENCES OF GESTATIONAL DIABETES 
FOR THE MOTHER 
▸Type 2 diabetes risk assessment calculator (5-yr risk):
Risk Factor            Points Allotted
BMI                                    5 x BMI
GDM on insulin              + 132
FMHx of DM                    + 44
Breastfeeding                  - 35
<140: 11%; 141 - 220: 29%; 221 - 300: 64% >300: 80%

HEALTH CONSEQUENCES OF PATIENTS DIAGNOSED WITH GESTATIONAL DIABETES AND BEST STRATEGIES FOR LIFETIME MONITORING



LONG-TERM CONSEQUENCES OF GESTATIONAL DIABETES 
FOR THE MOTHER 
▸Cardiovascular disease

▸HTN, CAD, CVD

▸43% CVD

▸2.3 fold increased risk CV 
events

HEALTH CONSEQUENCES OF PATIENTS DIAGNOSED WITH GESTATIONAL DIABETES AND BEST STRATEGIES FOR LIFETIME MONITORING

JAMA Intern Med. 2017 Dec; 177(12): 1735–1742.



LONG-TERM CONSEQUENCES OF GESTATIONAL DIABETES 
FOR THE MOTHER 
▸Malignancies

▸Ophthalmic disease

▸Renal disease

▸Psychiatric disease

HEALTH CONSEQUENCES OF PATIENTS DIAGNOSED WITH GESTATIONAL DIABETES AND BEST STRATEGIES FOR LIFETIME MONITORING



INTERVENTIONS TO DECREASE THE RISK OF ADVERSE 
OUTCOMES 
▸ Postpartum glucose intolerance screening 

▸ Multiple professional guidelines: 2-hr OGTT ; FPG (NIHCE) 

HEALTH CONSEQUENCES OF PATIENTS DIAGNOSED WITH GESTATIONAL DIABETES AND BEST STRATEGIES FOR LIFETIME MONITORING

Obstet Gynecol Clin North Am. Author manuscript; available in PMC 2020 September 12. 



▸q 1 to 3 yr testing in -ve OGTT 
(ADA)/(A1c, FPG, OGTT)

▸Risk factors

▸FMHx / Pre-pregnancy BMI 

▸Medical Rx of GDM / 
Breastfeeding

▸q 1 year testing in abnormal 
OGTT/testing

HEALTH CONSEQUENCES OF PATIENTS DIAGNOSED WITH GESTATIONAL DIABETES AND BEST STRATEGIES FOR LIFETIME MONITORING

Int. J. Mol. Sci. 2021, 22, 7866.

LONG-TERM CONSEQUENCES OF GESTATIONAL DIABETES 
FOR THE MOTHER 



STRATEGIES TO INCREASE POSTPARTUM SCREENING 

▸Low screening rates
▸Misconception
▸Emotional stress
▸Fear of diagnosis
▸Socioeconomic status

HEALTH CONSEQUENCES OF PATIENTS DIAGNOSED WITH GESTATIONAL DIABETES AND BEST STRATEGIES FOR LIFETIME MONITORING



STRATEGIES TO INCREASE POSTPARTUM SCREENING 

▸Patient centred 
▸Education
▸Patient/provider reminder system
▸Maternity-primary care provider communication

https://www.diabetes.ca/DiabetesCanadaWebsite/media/Managing-
My-Diabetes/Tools%20and%20Resources/gestational-diabetes-
postpartum-screening.pdf?ext=.pdf

HEALTH CONSEQUENCES OF PATIENTS DIAGNOSED WITH GESTATIONAL DIABETES AND BEST STRATEGIES FOR LIFETIME MONITORING

https://www.diabetes.ca/DiabetesCanadaWebsite/media/Managing-My-Diabetes/Tools%20and%20Resources/gestational-diabetes-postpartum-screening.pdf?ext=.pdf


STRATEGIES TO INCREASE POSTPARTUM SCREENING 

▸Protective measures

▸Breastfeeding 

▸Healthy dietary intake

▸Intensive exercise and metformin 

▸35% and 40% 10 yr risk reduction 

▸NNT 5 to 6 in 3 years postpartum

https://patienteduc.fraserhealth.ca/file/healthy-living-after-gestational-diabetes-
153218.pdf

HEALTH CONSEQUENCES OF PATIENTS DIAGNOSED WITH GESTATIONAL DIABETES AND BEST STRATEGIES FOR LIFETIME MONITORING

https://patienteduc.fraserhealth.ca/file/healthy-living-after-gestational-diabetes-153218.pdf


CONCLUSION

▸Significant public 
health concern 

▸Identification 

▸Intervention 

HEALTH CONSEQUENCES OF PATIENTS DIAGNOSED WITH GESTATIONAL DIABETES AND BEST STRATEGIES FOR LIFETIME MONITORING

▸ Prevention 

▸ Increasing awareness 

▸ Postpartum testing

▸ Education on screening 

▸GDM increases lifetime risk of chronic disease



KEY POINTS
▸GDM is one of the most common metabolic complications in pregnancy

▸Multiple long-term health outcomes have been associated with GDM

▸Postpartum glucose screening is recommended for early identification of 
persistent hyperglycaemia

▸Rates of diabetes screening are poor with numerous barriers and interventions to 
increase screening such as education and reminders are important

▸Women are often motivated to make positive changes during pregnancy which is 
an opportunity for early intervention and prevention of future chronic diseases

HEALTH CONSEQUENCES OF PATIENTS DIAGNOSED WITH GESTATIONAL DIABETES AND BEST STRATEGIES FOR LIFETIME MONITORING
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Practical Approaches – Family Medicine

Jennifer Kask MD CCFP FCFP
Campbell River 





Canadian Guidance for Follow Up

• Canadian Cardiovascular Society 2021 Lipid 
Guidelines

• SOCG Hypertensive Disorders of Pregnancy 
Guideline 2022

• Diabetes Canada 2018 Guideline
• Hypertension Canada



Pregnancy-related 
cardiovascular risk 
indicators
Primary care 
approach to 
postpartum 
management and 
prevention of 
future disease

Monica Graves, 
Kelly Howse, Jessica 
Pudwell and 
Graeme N. Smith

Canadian 
Family 
Physician 
December 
2019, 65 (12) 
883-889;



General Health Recommendations

• Healthy Nutrition
• Lactation Support
• Physical Activity
• Cardiometabolic Risk Factor Screening
• Stress Management
• Maintenance of Healthy Body Weight
• Sleep
• Smoking Cessation



ABCs

• Patients:
• Activity
• Breastfeeding 
• Check Ups
• Diet

• Providers:
• A1C and ACR 
• Blood Pressure
• Cholesterol
• Contraception
• Depression (mental wellbeing)

• Future Pregnancies:
• ASA
• Blood Pressure
• Check ups 
• Diabetes screening
• Exercise



ABCs for Patients 

• A: Activity 

• B: Breastfeeding 

• C: Check Ups with a care provider

• D: Diet



ABCs for Providers (at “check ups”)

• A: A1C and ACR
• B: Blood Pressure
• C: Cholesterol 
• C: Contraception/birth spacing
• D: Depression (mental wellbeing)



Birth Spacing (Contraception)

• Discuss family planning at postpartum visits (or antepartum)
• Highest risk is a pregnancy within 6 months of a live birth

• Preterm birth
• Placental abruption
• Low birth weight
• Maternal anemia
• Congenital Disorders

• Optimal birth spacing is a pregnancy 18-24months (but less than 5 years) 
after a live birth.

• Individuals >35yo might consider 12 months (to balance risks of infertility)
• SOGC resources: sexandu.ca



Mental Wellbeing

• Consider screening (using EPDS or other screen) at 4-6 months post-
delivery 

• Individuals with APOs are at high risk of postpartum mood disorders 
(depression, anxiety, PTSD)

• Partners of those with APOs also at increased risk
• Individualized counselling, group/peer supports, consideration of 

pharmacotherapy… mental wellbeing impacts physical wellbeing
• Test for other medical conditions (thyroiditis, anemia, iron deficiency, 

obstructive sleep apnea etc) that may mimic depression



ABCs for Future Pregnancies

• A: ASA
• B: Blood Pressure
• C: Check ups / Referral
• D: Diabetes screening
• E: Exercise



Future Pregnancies

• Preconception: healthy weight, physical activity, folic acid, safe meds
• In pregnancy: early initiation of antenatal care/BP checks
• Consider ASA initiated before 16wks pregnancy through to 36weeks 

GA
• Remain physically active (reduces GDM, HDP, PTB)
• Early GDM Screening with repeat at 24-28wks
• OB referral early
• Preterm Birth – see Prevention of Preterm Birth Pathway (including 

vaginal progesterone special authority form)



Case:

41 yo with SOB/fatigue on exertion at women’s 
recreational hockey
“I can’t play like I used to.”

"Stress test” X 2 - (in 2011, 2015) - both POSITIVE

“I am healthy and active.” No CV investigations or 
follow up since that time 

Healthy existing pt



Pregnancy 
is a Stress 

Test



New (or existing?) Patients

• Healthcare professionals who meet women for the first time later in 
their lives, after the pregnancy, should take a careful and detailed 
history of pregnancy complications with focused questions on specific 
pregnancy-related CV risks. 

Appropriate follow up, careful monitoring and risk factors control

Continue to re-evaluate CVD risk for your patient annually, or at an 
interval individualized to your patient especially if planning future 
pregnancies 



Patients with APO are referred by FPOB, RM, OBGYN 
from Maternity Ward or Office.

Visit (virtual and IRL) with RN, FP and IM at 6mo PP 

FP: 6mo well baby visit, contraception, mental 
wellbeing and future pregnancy considerations
IM: review of labs and CVD risk stratification and 
recommendations
Consult on Powerchart (on Care Connect)

Created to “bridge the gap” if unattached to PCP 
(open to attached patients also)



ABCs

• Patients:
• Activity
• Breastfeeding 
• Check Ups
• Diet

• Providers:
• A1C and ACR 
• Blood Pressure
• Cholesterol
• Contraception
• Depression (mental wellbeing)

• Future Pregnancies:
• ASA
• Blood Pressure
• Check ups 
• Diabetes screening
• Exercise
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