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Gender Differences in BP Control: 

Role of Androgen 

Harshfield et al. Pediatrics1994;94:180–184 

AMBP monitoring in Children  



Gender Differences in BP Control: 

Role of Estrogens 

Burl et al. Hypertension. 1995:25: 305–313 

Average of 5 to 20 years to develop HTN suggesting lack of 

female hormones may not be the only contributing factor 

http://hyper.ahajournals.org/content/vol25/issue3/images/large/hy0350597003.jpeg


Gender Differences in BP Regulation 

in Human 

Wiinber et al. Am J Hypertens. 1995;8:978 –986 

Prevalence of HTN in Men vs. Age-matched  

Post-menopausal Women (In NHANES III cohort) 

Burl et al. Hypertension 1995:25:305–313 

*Too few individuals  



Ahimastos et al. J Clin Endocrinol Metab. 2003;88:5375–5380 

Stiffer Arteries in Women in Pre-pubertal 

and Postmenopausal Periods 



Waddell et al. Journal of Hypertension 2001;19:2205-2212 

Greater Age-Related Increase in Proximal 

Aortic Stiffness in Women 



Pre-pubertal  

 

Pubertal : mestrual Cycle, oral contraceptives, pregnancy, 

lactation 

 

High prevalence of secondary hypertension in young 

women :  

 

   : Polycystic ovary syndrome (PCOS), renal artery 

fibromuscular dysplasia 

Hypertension in Young Women 



Menstrual Cycle 



Amy et al. Hypertension. 2009;53:952-958 

          

Mid-follicular Peri-ovulatory luteal 

Influence of the Menstrual Cycle  

on Arterial Stiffness 



Renal Hemodynamic and Hormonal Responses 

to Salt in Normal Menstrual Cycle 

Antoinette et al. Clinical Science 2000:98; 697–702  



Female Sex Hormones 

And BP Response to Salt 

Pechere-Bertschi et al. Am J Hyper  2004; 17:994–1001 

Pressure–natriuresis relationship in Normotensive women  



Incidence and Precursors of Hypertension in 

Young Adults: The Framingham Offspring Study’ 

 Framingham Offspring Study of 2,027 men and 2,267 women ages 20-49 

years followed for 8 years. 

 

 Under age 40, men were twice as women to develop hypertension 

 

 After age 40, incidence rates were similar in men (14.2%) and women (12.9%). 

Robert et al. Preventive medicine 1987:16:235-251 



10-year incidence of elevated blood pressure and 

its predictors: The CARDIA Study 

Dyer et al. Journal of Human Hypertension 1999:13; 13–21 

 Coronary Artery Risk Development in (Young) Adults Study (CARDIA) 

 

 

 1985–1986, 5115 black and white men and women aged 18–30 years 

Incidence of HTN 



Predictors of 10-year incidence of HTN 

: CARDIA Study 

Dyer et al. Journal of Human Hypertension 1999:13;13–21 



Risk of Progression to Hypertension 

 in a Rural Chinese Women Population 

Sun et al. Am J Hypertens 2010; 23:627-632 

 One-sixth of the world population of women live in rural China,  

 

 A population-based sample of 12,060 rural Chinese women aged ≥35 years and 

free from hypertension at baseline  

 

 followed from 2004–2006 to 2008 



Hazards Ratio for HTN in Rural Chinese Women 

Sun et al. Am J Hypertens 2010; 23:627-632 



Oral Contraceptives and Hypertension 

 First reported in 1967 : 11 women taking OCPs developed severe 

hypertension, which resolved after stopping the pill 

 

 Abnormalities in RAS  

 

 National Health and Wellness Survey : 1.5% of OCPs prescribed 

women having hypertension, history of stroke, or heart disease. 

 

 OCPs : increase systolic and diastolic BP by 4 to 9 mmHg from 

baseline 

 

 Drospirenone  
 

: 4th generation progestin with ant-imineralocorticoid diuretic effects  

: BP reduced by 1–4mmHg 

: weight loss from 0.8–1.7 kg 

 : Vein thrombosis 

Laragh et al. JAMA. 1967;201:918-922 



Laragh et al. JAMA. 1967;201:918-922 



Hypertension in Pregnant 

Women 

Alastair et al. NEJM 1996;335:257-265 



Chronic Hypertension in Pregnancy 

Alastair et al. NEJM 1996;335:257-265 

 1  - 5 % Incidence 

 

 Diagnosis  : Hx of hypertension, 

 

    BP a least 140/90 mm Hg before 20 weeks’ gestation  

 

 Decision to initiate drug therapy : severity of HTN, TOD, preexisting 

   cardiovascular disease 

 

 Initial drug of choice : methyldopa 

    labetalol or nifedipine if methyldopa complication 



Common Pharmacologic Therapies for Chronic 

Hypertension in Pregnancy 

Alastair et al. NEJM 1996;335:257-265 



Gestational Hypertension 

 Definition : high BP without other symptoms of 

preeclampsia after 20 weeks’ gestation in normotensive 

woman.  

 

 Generally, the outcome of pregnancy in women with 

gestational hypertension is good without drug therapy 

Alastair et al. NEJM 1996;335:257-265 



Treatment of Hypertension in Pregnancy 

 Risk of stroke (≥160 mm Hg systolic or either ≥105 -110 mm Hg 

diastolic) or if there is associated renal or cardiovascular disease.  
 

 Randomized trials of treatment of mild, chronic hypertension in 

pregnancy failed to show improvements in major complications 

 

Alastair et al. NEJM 1996;335:257-265 

Randomized Trials of Antihypertensive Medication in Pregnant Women 

with Mild Chronic Hypertension 



Magee et al. N Engl J Med 2015;372:407-17 

 Debate about the need for treatment of mild hypertension during 

pregnancy  

 

 Women at 14 weeks 0 days to 33 weeks 6 days of gestation without 

proteinuria 

 

 Preexisting or gestational hypertension 

 

 Compare less-tight control (DBP < 100 mm Hg) vs.  tight control 

(DBP < 85 mm Hg) 

 

  Conclusion : no significant between-group differences in  

   - pregnancy loss, high-level neonatal care, or overall maternal  

     complications 

   - less-tight control showed significantly higher frequency of severe  

     maternal hypertension.  

Less-Tight vs. Tight Control of 

Hypertension in Pregnancy 



KI Cho and EJ Cho et al. Circ J 2011; 75: 1170 – 1176 

A total of 106 gestational hypertensive women (GHW, 32.3±4.2 years) 

Patient Characteristics 



KI Cho and EJ Cho et al. Circ J 2011; 75: 1170 – 1176 

Geometric pattern of LV Hypertrophy in 

Hypertensive Pregnant Women 



KI Cho and EJ Cho et al. Circ J 2011; 75: 1170 – 1176 

Follow-up Echocardiography 

After 6 months 



Effect of Pregnancy, Gestation, and Preeclampsia 

on AI and Carotid-Femoral PWV 

Amy et al. Hypertension. 2009;53:952-958 

Preeclampsia Preeclampsia 



 Hypertension, edema, and proteinuria after 20 weeks’ gestation in a 

previously normotensive woman 

 

 2-8% among pregnancies 

 

 Pathophysiology  

: failure of the second wave of trophoblastic invasion into the spiral arteries 

of the uterus. 

: both cardiac output and plasma volume are reduced, whereas systemic 

vascular resistance is increased 

 

 Mild preeclampsia : BP of 140/90 mm Hg or higher with proteinuria of 0.3 

to 3 g/day 

 

 Severe preeclampsia : preeclampsia with a single additional ‘adverse 

feature,’ such as BP between 160 - 170/ 100 -110 mm Hg, proteinuria of 3 to 

5 g/day, and/or headache.  

 

 Eclampsia : grand mal seizures with gestational hypertension or 

preeclampsia 

Preeclampsia 



Alastair et al. NEJM 1996;335:257-265 

Randomized Trials of Antihypertensive Medication in Pregnant 

Women with Severe Hypertension 



Long-term Lactation and Incidence of HTN in 

Premenopausal Women  

: a Korean women’s cohort study 

 Cohort study with 6 years follow-up (1995–2000) 

 

 177,749 Korean premenopausal women, aged 20–59 

 

Lee et al. Preventive Medicine 2005;41: 433–438 

Effect of Combination of Obese and Lactation on Incidence of Hypertension 



Hypothetical Mechanism of Long-term Effect of 

Breast-Feeding on BP 

Lee et al. Preventive Medicine 2005;41: 433–438 



Secondary Hypertension in Women 

Fibromuscular Dysplasia  

 Non-atherosclerotic non-inflammatory 

vascular disease  

 

 Women aged from age 20 – 60 yo 

 

 Renal artery duplex ultrasound, CT 

angiography, MR angiography 

 

 In young women with cervical bruits 

or development of hypertension <35 

years 

 

 Percutaneous balloon angioplasty  

Slovut et al. N Engl J Med 2004;350:1862-71 



Secondary Hypertension in Women 

Polycystic Ovary Sybdrome 

 Anovulation and androgen excess 

 

 5–10% prevalence 

 

 Insulin resistance, obesity, glucose 

intolerance, insulin resistance, 

dyslipidemia, low-grade chronic 

inflammation, oxidative stress, and 

endothelial dysfunction 
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