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Ca
54 yo woman presents to y

factors for cardiovascula
PMH: menopause age 50, 
FH: father had CABG age 
SH: non smoker
Exam: BP 120/80 P 72 BM
Nl exam 
BUN 14 mg/dl Cr 0.7 mg/d
TC 201 mg/dl  HDL 40 mg/
Triglycerides 150 mg/dl

What other past history do

ase
you to discuss her risk 
ar disease.

was on HRT for 2 years
65

MI 27

dl FBS 90 mg/dl 
/dl  cLDL 120 mg/dl 

o you want to know?



Risk Facto
In Wo

•Hypertension M•Hypertension
•Hyperlipidemia

•M

•H
•Diabetes
•Obesity

•C

R
y

•Cigarette smoking
Ph i l i ti it

•R
c

•Physical inactivity
•Family history

ors for CVD 
omen

Menopa seMenopause

ormonal contraceptives

onjugated estrogen

R d ti lifReproductive life                    
complicated by:

•Polycystic ovarian  
syndrome
G t ti l di b t•Gestational diabetes

•Preeclampsia



PreeclaPreecla

•Affects 3 - 5% of pregnancie
•A  leading cause of fetal/mag

mortality in the U.S.
•Definition: Rise in BP>140/9
previously normotensive wo
•Etiology unknown
•Multisystem disorder

ampsiaampsia

es
aternal morbidity and          y

90 after 20 wks gestation in a g
man with proteinuria



Manifestations of Pre

• Multisystem disorder affectin
• Characterized by endothelia
• Maternal manifestations:

– Hypertension
– Proteinuria > 300 mg/dy
– Acute renal failure
– HELLP syndrome (hemolyy ( y

platelets)
– Disseminated intravascul
– May progress to eclamps

eeclampsia-Maternalp

ng mother and fetus/offspring
al damage

ysis, elevated liver tests and low y

ar coagulation 
ia (seizures)



Manifestations o
F t /OFetus/O

• IUGR
• Prematurity 
• Increased risk hypertensioIncreased risk hypertensio

of Preeclampsia-
Off iOffspring

on (adolescence)on (adolescence)



Prevention of 

Despite known risk factors, 
demonstrated to reduce th

• Low dose aspirin
• Calcium
• Antioxidants vitamin E an

Ongoing vitamin D studies…

Preeclampsia

NO treatments have been 
he risk of preeclampsiap p

d C

…



PreeclampsiaPreeclampsia

•Only “cure” is delivery
•Resolves postpartum 
but:
• May predict future cardio

a-Treatmenta Treatment

ovascular disease



Gestational Diabetes:
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Preeclampsia anPreeclampsia an

•Hypertension
C di l di•Cardiovascular di

•Renal Disease

nd Future CVDnd Future CVD

sease



Preeclampsia: Future

Investigators:Adams and

Methods:149 women wit
l i (1938 194preeclampsia (1938-194

(1958-1960) compared w
ith NT d 1with NT pregnancy and 1

e Hypertension

d MacGillivary 1960

th chart diagnosis of 
3) ith f ll3) with follow-up 

with 185 women 
197 lli197 nulliparous women



Preeclampsia: Lon
%SBP>

Preeclampsia: Lon

Preeclampsia 58
NT in preg 26NT in preg 26
Nulliparous 41

ng Term BP Sequelae
>140 %DBP>90

ng Term BP Sequelae

mmHg

60
2121
35

Adams and MacGillivray 1961Adams and MacGillivray 1961



Preeclampsia and F

•Investigators: Siba

•Study population:4
preeclampsia 409preeclampsia, 409
NT pregnancy

•BP follow-up: 2-24 

Future Hypertension

ai et al.1986

406 women with severe 
9 matched women with9 matched women with 

yrs



Long-term Risk oLong term Risk o
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Preeclampsia and Future H

Bellamy et al.  
BMJ 2007

13 studies including over 20, 000 womg ,
relative risk for hypertension 3.7 (2.7-
* Majority of these studies did not adj

Hypertension: Meta-analysis

men; mean adjusted f/u 14. 1 years ; j y
-5.1)
just for BMI 



Preeclampsia an

Copyright ©2010 American Heart Association

Mongraw-Chaffin, M. L. et al.  2010

nd Future CVD Death



Possible Explanation
of Preeclampsia w

Three views:

•Is pregnancy a stress test thaIs pregnancy a stress test tha
OR
D l i•Does preeclampsia cause va

risk for CVD?
OR 
•a combination of the 2?

ns for the Association 
with Future CVD

at unmasks CV risk?at unmasks CV risk?

l d i iascular damage increasing 



Shared Risk Factors for BShared Risk Factors for B
CV

• Endothelial dysfuncti
• ObesityObesity
• Insulin resistance/diab

H i• Hypertension
• Dyslipidemia

Staff CA et al. Hypertension 2010;56:1

BOTH Preeclampsia &BOTH Preeclampsia & 
VD

ion

betes

026



Complicated Pregnancy as  a Win

Preeclampsi
of pregnanof pregnan

adapted with permission from Sattar N & Greer I BMadapted with permission from Sattar N & Greer I, BM
Breathing Life Into the Lifecourse Approach: Pregnanc
Rich-Edwards JW, McElrath TF, Karumanchi SA, Seel

ndow into Future CVD Health

ia 3-5% 
nciesncies

CVD Prevention

MJ 2002;325:157-160MJ 2002;325:157 160
cy History and Cardiovascular Disease in Women 
ly EW Hypertension. 2010;56:331



LEADING CAUSES OLEADING CAUSES O
U.S. WOM
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0, 821 69, 385 •Whites
•Blacks
•Latinas

Lung 
cancer

t
er

Latinas
•American    
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A i /P ifi
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Islander



Can the risk for futurre CVD be modified?



Evidence-Based Guideli
Di P i i WDisease Prevention in W

• Lifestyle intervention
– Smoking cessationSmoking cessation
– Physical activity
– Weight reduction to BWeight reduction to B

• Risk Factor Reductio
t t t f BP li id– treatment of BP, lipid

Journal of the American College of Cardiology 200749,

ines for Cardiovascular 
W 2007 U dWomen: 2007 Update

n 

BMI < 25BMI < 25
n
d di b tds, diabetes
1230-1250 



Evidence-Based 
Guidelines for 
Cardiovascular 
Disease Prevention in 
Women: 2007 UpdateWomen: 2007 Update

Journal of the American 
College of Cardiology 2007

49, 1230-1250 

Breathing Life Into the 
Lifecourse Approach: 
Pregnancy History andPregnancy History and 
Cardiovascular Disease in 
Women 
Rich-Edwards JW, 
McElrath TF KarumanchiMcElrath TF, Karumanchi 
SA, Seely EW 
Hypertension. 2010;56:331



Reproductive Life Com
CVD Risk-CVD Risk

Reproductive life cardiomet
PCOS GDM d P lPCOS, GDM and Preeclam
future CVD risk in  women f
affected women for CVD risaffected women for CVD ris
morbidity and mortality from

mplications and Future 
-SummarySummary

tabolic complications-
i ff i d i tmpsia- offer a window into 

for the potential targeting of 
sk modification to preventsk modification to prevent 
m CVD



Recommendations foRecommendations fo

•ClinicalClinical
Obtaining a history of 

should be routine part op
Electronic medical rec

and primary care recordp y
Internists should obtai

obstetricians continue to
•Research

Interdisciplinary teamsInterdisciplinary teams
basic scientists

or Future Directionsor Future Directions

reproductive complications 
of every patient historyy p y
cords should link pregnancy 
ds
in training in obstetrics and 
o obtain training in medicine

s of population, clinical ands of population, clinical and 



Thankk you



Risk Factors fo

• Extremes of age
• Multiple gestation
• Family history
• Preexisting hype
• Diabetes mellitus
• Renal disease
• Connective tissu• Connective tissu
• Obesity

r Preeclampsia

ns

ertension
s

e diseasee disease



Chronic Hype
Preeclamp

• General population 
• Preexisting hypertensiog yp

< 4 y duration
> 4 y duration> 4 y duration
DBP <100 mm Hg
DBP 100-110 mm 

Based on BP at visit regardless of

ertension and 
psia Rates

4-5%
on 25 %%

22%
31%31%
24%

Hg 42%
f antihypertensive Rx
Sibai Am Obstet Gyn 2002;100:369



Risk of PE accRisk of PE acc

Association between prAssociation between pr
index (BMI) and the risk o
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factors for cardiovascula
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was on HRT for 2 yearswas on HRT for 2 years
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•

•
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•
y
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Preeclampsia and Futur

Bellamy et al.  
BMJ 2007

8 studies including over 2 million w
relative risk  for IHD ( fatal and n
* None of these studies adjusted fo None of these studies adjusted fo

re Ischemic Heart Disease

women; mean adjusted f/u 11.7 years 
on fatal) 2.2 (1.9-2.5)

or BMIor BMI 



Preeclampsia and Future Renal Disease

Vikse BE et al.2008


