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Hypertension During and after Pregnancy
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Incidence of New Patients

‘Young women are the fastest growing segment of our
population with newly diagnosed Type 2 DM and HTN

US Renal Database Systam. 2000 Atlas of ESRD In ihe Uinded Stales

Normal Changes
Normal Pregnancy: Mean Arterial Pressure
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Hypertensive Disorders of Maternal Mortality

Preg nancy Horon and Cheng reviewed 247 maternal deaths in
Maryland from 1983-1998 (JaMA, March 2001)

1. Chronic Hypertension
2. Chronic Hypertension with Preeclampsia
3. Transient Hypertension of Pregnancy

4. Preeciampsia
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Transient Hypertension of
Pregnancy (THP)

- BP > 140/90 after the 20th week of pregnancy

Risk factors
- Nulliparous status
- Elevated body mass index
- Increasing age

- Family history of hypertension

Preeclampsia -
End-organ damage

Brain Hemorrhage (petechial)
Liver Hemorrhage and necrosis
Adrenal Hemorrhage and necrosis
Heart Subendocardial necrosis
Kidney Glomeruloendotheliosis

Risk Factors for- Preeclampsia

Nulliparous status
Increasing body mass index
Increasing age

Twin pregnancy

History of preeclampsia
African American race ?
Chronic hypertension

In-vitro fertilization

Prevalence of Overweight
Women in the US

Age

20-29 yrs
[] 30-39 yrs

2000

1960 1970

Year
Kuczmarski et al JAMA 1994 b
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Preeclampsia

- Elevation of BP as with THP
- Proteinuria: > 2+ or > 300mg/ 24 hrs

- HELLP Syndrome:
Microangiopathic hemolytic anemia
LDH > 600 UL
SGOT/SGPT > 70 UL

PLT < 100,000/ mm3

Risk of HDP According to Pre-Pregnancy BMI
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Prevalence of Obesity in U.S. Adults - 1988

CDC, 1989
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Prevalence of Obesity in U.S. Adults - 1989

CDC, 1898

€DC, 1999

Prevalence of Obesity in U.S. Adults - 1991

Mokdad ef al., JAMA 1999

Prevalence of Obesity in U.S. Adults - 1993

JAMA 1999

Prevalence of Obesity in U.S. Adults - 1995

Mokdad of 8l , JAMA 1903

Prevalence of Obesity in U.S. Adults - 1992

Mokdad ef &l . JAMA 1099

dad el 8/, JAMA 1998
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Prevalence of Obesity in U.S. Adults - 1996

Mokded &f ai , JAMA 1999

Prevalence of Obesity in U.S. Adults - 1990

Prevalence of Obesity in U.S. Adults - 1994
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Prevalence of Obesity in U.S. Adults - 1997

Mokdad af al., JAMA 1069

Prevalence of Obesity in U.S. Adults - 1998

Mokidad &f al , JAMA 1999

Prevalence of Obesity in U.S. Adults - 1999

Mokdad sf af . JAMA 2001

Hypertensive disorders of pregnancy
- A precursor disorder?

Risk of Chronic Hypertension in women with a
history of HDP

THP

37%

PE
20%

NL
2%

Nisell et al
BJOG 1995

Incidence of HTN in women in US =6%
Arch Int Med 2002

Risk of Coronary Artery
Events Among different
Categories of Blood Pressure

@ 130139/85-89
@ 120-129/80-84
@ - 12080

Vasan et al NEJM 2002 345.1291

Prevalence of Obesity in U.S. Adults - 2000

Mokdad gt al , JAMA 2001

Hypertensive disorders of pregnancy
- A precursor disorder?

Risk of AMI among current OC users
(WHO, Lancet 1897)

Case-control study (368 cases, 942 controls) of
women living in Asia, Africa, Europe, and Latin
America

Characteristic OR
All women 50
HTN in pregnancy 10.0

Hypertensive disorders of pregnancy
- A precursor disorder?
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6 Weeks Post- Partum

NL GH PE
SBP 110 120 117
DBP @ 82 79
MAP 85 93 91

Obstet Gynecol 2001
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Maternal Factors

Diabetes

Hypertension

Obesity

Collagen Vascular Diseases

14% of all cases of preeclampsia

Maternal
Factors

Placental |-
Factors

Nurses’ Health Study |l

Baseline
Characteristic THP I
n=14,960 n=216 n=86

Age (yr) 33 32 33

BMI 23 25 24

History of 10% 1M1% 22%
Elevated

Cholesterol

Nulliparity 23% 64% 75%
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Maternal c
Factors _._.q*_.:—._._p v
D
Placental | ...
Factors B
HDP
Lipids
= Plasma lipids Increased befere and during

preeclampsia

Foam cells in the walls of placental vessels

Increased levels of lipid peroxidation products

Elevated cholesterol is associated with high
endothelin

Lipids directly toxic to endothelial cells

Nurses’ Health Study Il

>116,000 US female registered nurses followed
since 1989

= aged 26-46 in 1991

all women who gave birth between 1991-1995

all responded to the 1993 and/or 1995

* Exposures obtained before pregnancy

Lipids in Preeclampsia

Risk of Preeclampsia According to History of
Elevated Cholesterol

No  Yes
THP 1.0 1.1
(95% CI) (ref) (0.7-1.7)
Preeclampsia 1.0 2.0
(95% CI) (ref) (1.2-33)

Obstet Gynecol 1999
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Insulin Resistance
Lipid Abnormalities
Inflammation

Matenal | _
Predisposition

Placental
Factors

HDP

MOMS logistics

MGH MAIN

o] —

Pulse Pressure and Risk of
Preeclampsia

+ Pulse pressure is a measure of arterial
compliance

+ |s early pregnancy pulse pressure associated
with risk for developing preeclampsia?

Distribution of CRP according to
pregnancy outcome

20
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Obstet Gynecol 2001
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Cross-sectional studies

Small cross sectional studies showed ASA was
protective

ASA reduces thromboxane, alters the ratio of
prostacyclin/thromboxane
(vasodilatorsivasoconstrictors)

Large clinical trials did not show ASA to be of general
benefit

Prospective study found that reduction in prostacyclin
and not an increase in thromboxane was present in
affected women
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Risk of THP and Preeclampsia According to
Pulse Pressure Category at 7-15 weeks
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Pregnancy and Diabetes

11 women with type 1 DM and Diabetic Nephropathy
(Purdy et al Diabetes Care 1996)
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Probability of preeclampsia as a
function of SHBG in lean (BMI<25)
and overweight (BMI>25) women -
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JCEM 2002 Hypertension 2002
Different Incidence of Gestational - = NHANES 1988-1994 w
Hypertension By Ethnicity a0 — “ € Aftican American
s = ~ | @ NH White
Demographic Hispanic Caucasian 2 —
isties n=30 n=60 104 £ @ Hispanic
First Trimester 0 §
Age (y7s) 268:53 62T B H'T"'l)\ 19
Geslalional age of serum lests 10.8+24 10615
| (wks) 3
Body mass Index (kg/m?) 26459 234+35 Provalonce of HTN and I :3; A
Mean Systolic Biood pressure 105+ 12 112:12 T2DM by Race/Ethnicity | 20— ///7
o =L | —
Incidence of Gestational 4% 18% : | g . '_|
incidence of Presciampsia [ I | o =0 i L
I Okosun et al. J Clin Epi 2000 T2DM
Primary diagnosis of new ESRD
patients at initiation, by ethnicity Protein Arrays

USRDS 2001

« Low volume

» Simultaneous processing of many proteins
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Maternal
Predisposition

Insulin Resistance
Lipid Abnormalities
Inflammation

PN c
—..P;m;igy [|=-»v

D




— Ravi Thadhani : Hypertension During and after Pregnancy —

Table 1: Postpartum Characteris

Cases Controls
Age (yrs) 298 u
BMI (kg/m?) 292 218
Waist-hip ratio 86 78
SBP (mmHg) 106 101
Cholesterol (mg/dL) 201 150
HOL (mg/dL) 53 7
LDL (mg/dL) 126 110
Triglycerides (mg/dL) 10 50
Uric acid (mg/dL) 4.7 aT
Urine albumin-creatinine ratio (mg/g) 9.0 2.0
Fasting glucose (mg/dL) 92 81
Fasting Insulin (uLI/mL) 164 115
HOMA,, 35 23
Insulin area under the curve (L/mL-2h) 1376 585

MOMS Investigative Team

Jeffrey Ecker
Myles Wolf
Karen Smirnakas
Rowena Washelesky
Jenny Sauk
Marybeth Sampson
Ricardo Jimenez-Kimble
Valerie Belmonte
Anand Shah
Karen Hsu
Kristine Mufioz
Hiyam Nadel
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