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Hormonal contraception in women with hypertension
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INTRODUCTION

ormonal contraception (HC) is the method

most used by women of reproductive
age to avoid unplanned pregnancies.! Since
its introduction in the decade of 1960, it is
considered that 80% of women in the United
States of America (USA) have used combined
hormonal contraceptives (CHC) at some
stage of their lives, more frequently those
of oral administration, since their efficacy
and relative safety allowed their widespread
use.?3 CHCs increase blood pressure (BP)
by 2 to 5% in previously normotensive
women. With the use of second-generation
CHCs, the observed increase in BP was 7-8
mmHg. Currently, the trend is towards using
preparations with lower doses of estrogens
and developing new progestin-only pills
(POP) with a more significant margin of
safety that can even decrease systolic BP in
hypertensive women.*>

HORMONAL CONTRACEPTION OVERVIEW

CHCs are estrogen and progestin preparations;
progestin alone is the most used. According to
the estrogen dose and the type of progestin,
they are classified into four generations:

First generation: high-dose estrogen 150
pg and norethindrone, norethindrone
acetate, or ethynediol diacetate.

Second generation: reduced the dose of
estrogen to 50 pg and levonorgestrel (LNG).
Third generation: 20 to 35 pg estrogen
doses and desogestrel or gestodene.

Fourth generation: maintains low doses of
estrogen and drospirenone, a spironolactone
analog, with anti-mineralocorticoid and
antiandrogenic activity.®

POP contraceptives include injectable
depot medroxyprogesterone acetate (DMPA),
levonorgestrel-intrauterine device (LNG-1UD),
and subdermal implant.”

CHARACTERISTICS OF THE WOMAN WITH
SYSTEMIC ARTERIAL HYPERTENSION (SAH)
WHO REQUIRE A CONTRACEPTIVE METHOD

Consulting for SAH in women is relatively
common. In the USA, hypertension in women
of reproductive age is increasing; it is reported
that in approximately 1 of every four women.
Less than half know their diagnosis, and only
10% receive treatment.® In Mexico, according to
the 2021 National Health and Nutrition Survey
(ENSANUT), the prevalence of SAH in women
varies according to the age group: between
20-29 years, it is 5.2%; from 30-39 years, it is
9.8%, and in those between 40-49 years, it is up
to 25.2%.7 Choosing the correct contraceptive
method for women with SAH is important
because CHC increases BP. cerebrovascular
event (STROKE) risk, and acute myocardial
infarction (AMI). The American College of
Gynecology and Obstetrics (ACOG) supports
the USA Medical Eligibility Criteria for the Use
of Contraceptives (USMEC)'Y and recommends
considering four characteristics: a) age of the
patient, with emphasis on women 35 years of
age and older; b) risk factors for Cardiovascular
Disease (CVD), it is necessary to investigate
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dyslipidemia, diabetes, overweight or obesity,
smoking, physical activity and a family history
of premature CVD; c) precise measurement
of BP, to confirm the diagnosis of SAH and its
classification; d) degree of hypertension.

Mortality in women between 35 and 44
who present a high rate of obesity, smoking,
less physical activity, and increased CHC
consumption is increasing." 12

EFFECTS OF HORMONAL
CONTRACEPTIVES ON HYPERTENSION

The effect of estrogens on BP is complex and
can vary depending on the woman’s age,
health status, and hormonal balance. It is
estimated that in women with SAH who use
CHC, the relative risk of AMI is multiplied by
12 compared to those who do not use this
method.’® Women with established SAH who
use CHC have a higher risk of stroke than
normotensive non-users.’> The use of POP
contraceptives, as well as the copper IUD does
not have asignificant effect on BP or CVD risk.°

CHCacton BP through the renin-angiotensin-
aldosterone system (RAAS), increasing hepatic
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production of angiotensinogen, and renal and
adrenal production of renin and aldosterone,
which causes an increase in sodium reabsorption
and volume circulating with the subsequent
elevation of BP (Figure 1).1314

On the other hand, possible pathways
through which estrogens can induce BP
elevation have been proposed, including
activation of molecular signaling pathways such
as endothelin-1 (ET-1) and accumulation of
superoxide anions in the rostral ventrolateral
medulla of the brain, as well as increased
sensitivity and flow of calcium channels
in smooth muscle cells mediated by the
phosphorylation pathway of the myosin
light chain (MLC) and the MLC kinase
(CLMK) (Figure 1).14

RECOMMENDATIONS FOR THE USE OF
CONTRACEPTIVES IN WOMEN WITH SAH

The appropriate type of contraception for
women with this comorbidity should consider
the age and the severity of SAH. According
to the USMEC guide, recommendations are
classified into four categories (Figure 2):

Combined hormonal contraceptives

'P Angiotensinogen

Renin
Aldosterone
Calcium
reabsorption

Vasoconstriction

v
’T‘ Intracellular calcium
\/

MLC and MLCK phosphorylation

'f‘ Blood pressure

Figure 1: Effects of combined hormonal contraceptives on blood pressure. This scheme summarizes the mechanisms
proposed at the systemic level generating vasoconstriction, causing elevation of blood pressure.
MLC = myosin light chain. MLCK = myosin light chain kinase. ET-1 = endothelin-1. NOx = oxides of nitrogen. SOD = superoxide

dismutase.
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Evaluation of
cardiovascular risk factors

Obesity (BMI > 30)
Hyperlipidemia
Diabetes

Family history of CVD
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Recommendations for the use of CHC in women with SAH according to USMEC criteria

Safe use

Use with caution

Should be avoided

Contraindication

Patient characteristics:
< 35 years old, healthy and with
controlled SAH

Patient characteristics:

> 35 years with controlled SAH or

patient of any age with systolic BP
of 140-159 mmHg and diastolic BP

Patient characteristics:
Patient of any age with systolic
BP > 160 mmHg and diastolic

Smoking
Physical inactivity

Non-hormonal contraceptives,

Contraindications for the

use of CHC

LNG-IUD, subdermal implant,
progestin-only oral contraceptives

Smoking

factors

Myocardial infarction
Hepatic cirrhosis

Migraine with aura

> 2 cardiovascular risk
Venous thromboembolism
Complicated valve disease
Ischemic heart disease

Thrombogenic mutations

Breast and liver cancer

of 90-99 mmHg

Non-hormonal
contraceptives, LNG-IUD,
subdermal implant, progestin-
only oral contraceptives

contraceptives
CHC and Medroxyprogesterone
medroxyprogesterone acetate Medroxyprogesterone
acetate acetate
H
cHe CHC

BP > 100 mmHg

Non-hormonal contraceptives

LNG-IUD, subdermal
implant, progestin-only oral

+ Non-hormonal contraceptive options include: condoms, spermicide, diaphragm, cervical cap, and copper I[UD
* CHCs include low doses of ethinylestradiol (< 35 ug) orally, transdermally, and vaginal ring

Continuous BP monitoring

Monitor BP 2-4 times weekly after initiating hormonal contraceptives and at follow-up visits every 6 months
If there is an increase in BP in the absence of another cause, the suspension of CHCs should be considered S

L=

~¢'\

Figure 2: Recommendations for the use of CHC in women with SAH according to the USMEC criteria. Adapted from Shufelt C.3
CHC = combined hormonal contraceptives. CVD = cardiovascular disease. LNG-IUD = levonorgestrel intrauterine device. SAH = systemic arterial hypertension.
BP = blood pressure. BMI = hody mass index.

1.

In healthy women under 35 years of age with
controlled SAH, it is recommended to use
non-hormonal contraceptives (condoms,
spermicides, diaphragm, copper IUD),
POP, LNG-1UD, and subdermal implant
(category 1: safe use). If the patient does
not accept or tolerate POP, CHC or DMPA
is allowed (category 2: use with caution).
Non-hormonal contraceptives, POP, LNG-
IUD, and subdermal implant (category
1) are recommended in women over
35 years of age with controlled SAH or
patients of any age with systolic pressure
of 140-159 mmHg and diastolic pressure
of 90-99 mmHg. CHC should be avoided
(category 3).101°

In patients of any age with systolic
pressure > 160 mmHg and diastolic
pressure>100 mmHg, the recommendation

is non-hormonal contraceptives (category
1), POP, LNG-IUD, and subdermal implant
(category 2) may be recommended, DMPA
should be avoided (category 3), CHC are
contraindicated (category 4).'31°

Although few women develop SAH after
starting CHC use, blood pressure at follow-up
visits should be measured, and discontinuation
of the hormonal method should be considered
if blood pressure increases significantly without
other apparent causes.'®

CONCLUSIONS

SAH is common in women older than 35. In
this group of patients, it is common to observe
overweight, obesity, smoking, decreased
physical activity, and other factors that increase
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the risk of CVD. Even though the absolute risk is
low, CHCs increase the risk of stroke and AMI in
women with SAH, so choosing the appropriate
contraceptive method is relevant. In women
with SAH, the US medical eligibility criteria
(USMEC) recommend using non-hormonal
contraceptives, POP oral contraceptives, LNG-
[UD, and subdermal implants. Further studies
are required to understand the safety profiles of
non-oral hormonal preparations and ultra-low
dose in women with SAH.

REFERENCES

1. Chandra A, Martinez GM, Mosher WD, Abma JC, Jones
J. Fertility, family planning, and reproductive health of
U.S. women: data from the 2002 National Survey of
Family Growth. Vital Health Stat 23. 2005; (25): 1-160.

2. Margolis KL, Adami HO, Luo ], Ye W, Weiderpass E.
A prospective study of oral contraceptive use and
risk of myocardial infarction among Swedish women.
Fertil Steril. 2007; 88 (2): 310-316. doi: 10.1016/].
fertnstert.2006.11.206.

3. Kaunitz AM. Clinical practice. Hormonal contraception
in women of older reproductive age. N Engl ]
Med. 2008; 358 (12): 1262-1270. doi: 10.1056/
NEJMcp0708481. PMID: 18354104.

4. Chasan-Taber L, Willett WC, Manson JE, Spiegelman
D, Hunter, DJ, Curhan G et al. Prospective study of
oral contraceptives and hypertension among women in
the United States. Circulation. 1996; 94 (3): 483-489.
doi: 10.1161/01.CIR.94.3.483.

5. Cardoso F, Polonia J, Santos A, Silva-Carvalho J,
Ferreira-de-Almeida J. Low-dose oral contraceptives
and 24-hour ambulatory blood pressure. IntJ Gynaecol
Obstet. 1997; 59 (3): 237-243. doi: 10.1016/S0020-
7292(97)00239.

6. Shufelt CL, Bairey Merz CN. Contraceptive hormone
use and cardiovascular disease. ] Am Coll Cardiol. 2009;
53 (3): 221-231. doi: 10.1016/j.jacc.2008.09.042.

7. Glisic M, Shahzad S, Tsoli S, Chadni, M, Asllanaj
E, Rojas LZ et al. Association between progestin-

10.

11.

12.

13.

14.

15.

s31

only contraceptive use and cardiometabolic
outcomes: A systematic review and meta-analysis.
Eur J Prev Cardiol. 2018; 25 (10): 1042-1052. doi:
10.1177/2047487318774847.

. Virani Salim S, Alonso A, Benjamin EJ, Bittencourt MS,

Callaway CW, Carson AP et al. Heart disease and stroke
statistics—2020 update: a report from the American
Heart Association. Circulation. 2020; 141 (9):
€139-e596. doi: 10.1161/CIR.0000000000000757.

. Shamah-Levy T, Romero-Martinez M, Barrientos-

Gutiérrez T, Cuevas-Nasu L, Bautista-Arredondo S,
Colchero MA et al. Encuesta Nacional de Salud y
Nutricién 2020 sobre Covid-19. Resultados nacionales.
Cuernavaca, México: Instituto Nacional de Salud
Piblica; 2021. Disponible en: https://ensanut.insp.
mx/encuestas/ensanutcontinua2020/doctos/informes/
ensanutCovid19ResultadosNacionales.pdf

ACOG Practice Bulletin No. 206: Use of hormonal
contraception in women with coexisting medical
conditions. Obstet Gynecol. 2019; 133 (2): e128-e150.
doi: 10.1097/A0G.0000000000003072.

DeStefano F, Merritt RK, Anda RF, Casper ML, Eaker
ED et al. Trends in nonfatal coronary heart disease in
the United States, 1980 through 1989. Arch Intern
Med. 1993; 153 (21): 2489-2494. doi: 10.1001/
archinte.1993.00410210117013.

Barrett-Connor E, Bush TL. Estrogen and coronary
heart disease in women. JAMA. 1991; 265 (14): 1861-
1867. doi: 10.1001/jama.1991.03460140089033.
Shufelt C, LeVee A. Hormonal contraception in women
with hypertension. JAMA. 2020; 324 (14): 1451-1452.
doi: 10.1001/jama.2020.11935.

Fardoun M, Dehaini H, Shaito A, Mesmar J, El-Yazbi
A, Badran A et al. The hypertensive potential of
estrogen: An untold story. Vascul Pharmacol. 2020;
124: 106600. doi: 10.1016/j.vph.2019.106600.
Curtis KM, Tepper NK, Jatlaoui TC, Berry-Bibee E,
Horton LG, Zapata LB et al. U.S. Medical eligibility
criteria for contraceptive use, 2016. MMWR Recomm
Rep. 2016; 65 (3): 1-103. doi: 10.15585/mmwr.
rr6503al.

Correspondence:
Fernando Sanchez-Aguirre
E-mail: sanfer2729@gmail.com

Cardiovasc Metab Sci. 2024; 35 (s1): s28-s31

www.cardiovascularandmetabolicscience.org.mx



