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Systemic Hypertension Among Women With
Uterine Leiomyomata: Potential Final Common
Pathways of Target End-Organ Remodeling
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The uterus and the heart share a common struc-
ture and may remodel in a similar fashion, albeit
temporally distinct. The authors investigated the
prevalence of systemic hypertension in women
with uterine leiomyomata (fibroids) and compared
the prevalence in women undergoing hysterec-
tomy for other reasons as well as in age-matched
women from the National Health and Nutrition
Examination Survey III (NHANES III). A total
of 584 women, 205 with leiomyomata in 1999
(group A) and 379 who underwent hysterectomy
for a variety of reasons in 2000 (group B) at
Advocate Christ Medical Center were included.
Presence of leiomyomata was confirmed by pathol-
ogy. Hypertension was defined as blood pressure
>140/90 mm Hg or history of hypertension with
or without medication use. The prevalence of
hypertension in group A and B patients with leio-
myomata compared with NHANES II1 overall was
48.6% vs. 24% (p<0.001), in African Americans
55.5% vs. 32.4% (p<0.001), and in Caucasians
51.1% vs. 23.3% (p<0.001). Leiomyomata were
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more frequent among hypertensive than normo-
tensive women (57% vs. 27%). Caucasian and
African-American women with leiomyomata were
significantly younger and more likely to use hor-
mone replacement therapy than others. Thus there
appears to be an association between leiomyomata
and hypertension, which needs to be explored

in future prospective trials. (] Clin Hypertens.
2005;7:664—668) ©2005 Le Jacq Ltd.

ypertension is a major public health problem
in the United Sates and worldwide, being the
second most common reason for office visits and
prescriptions. More than 50 million Americans suf-
fer from hypertension, and two million people are
diagnosed with it each year.! Hypertension contin-
ues to be a major cause of morbidity and mortality.
According to the National Health and Nutrition
Examination Survey III (NHANES III), age-adjust-
ed prevalence of hypertension between 1988 and
1991 was 32.4% in the non-Hispanic black popu-
lation and 23.3% in the non-Hispanic white
and Mexican-American population. Hypertension
occurs in over half of all patients older than 65
years.? Since the development of systemic hyper-
tension and left ventricular hypertrophy (LVH)
increases the risk of cardiovascular morbidity and
mortality, attempts to define a patient population
with early systemic hypertension or even those at
risk for systemic hypertension seem worthwhile.
Leiomyomata, or uterine fibroids, are one of
the most frequent gynecologic diagnoses. Thirty
percent of all hysterectomies done in the United
States are for leiomyomata and, although most
patients are asymptomatic, one in every four
women will have uterine leiomyomata that may
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need to be treated.? Earlier studies showed a higher
prevalence of hypertension in women who had
undergone hysterectomies for leiomyomata com-
pared with those who had undergone hysterecto-
mies for other reasons.*

The role of the complex renin-angiotensin sys-
tem is an important one not only in terms of the
cardiovascular, renal, and reproductive systems,
but also in its contribution to the prevalence and
progression of hypertension, vascular diseases,
cardiac hypertrophy, heart failure, diabetic renal
disease, and possibly leiomyomata.

BACKGROUND AND RATIONALE
The uterus and the heart are organs that are some-
what similar in structure, contractile function, and
remodeling properties due to hypertrophy and
excess collagen matrix growth. There appear to be
certain similarities when considering the pathogen-
esis of hypertension, uterine leiomyomata, and car-
diac remodeling. The circulating renin—angiotensin
system plays a role in LVH and fibrosis and is also
implicated in the pathogenesis of hypertension.’8

Angiotensin II (AT-II) has a proliferative action
in that it stimulates the hypertrophy of cardiac
and vascular smooth muscle by inducing certain
proto-oncogenes and autocrine growth factors such
as platelet-derived growth factor A, transforming
growth factor 1, and basic fibroblast growth fac-
tor.>” Local expression of some of these factors,
such as transforming growth factor f and platelet-
derived growth factor, are postulated to be critical
to the growth of leiomyomata as well.>10 AT-II
receptors have been found in various tissues, includ-
ing the uterine myometrium and in vascular smooth
muscle cells.!'! These are of two receptor types,
namely AT, and AT,. AT-Il-mediated stimulation of
the AT, receptor in vascular smooth muscle induces
proliferation and hypertrophy.'? On the other hand,
the expression and activation of the AT, receptor
results in an antiproliferative effect.!3

The effects of AT-II are influenced by estrogen
and progesterone.!*!> During pregnancy and oral
contraceptive use, there is an up-regulation of the
AT, receptor, thus mediating hypertrophy and
hyperplasia of the uterus. On the other hand, there
is a down-regulation of the antiproliferative AT,
receptors within uterine leiomyomata, thus allow-
ing for the unopposed action of AT-II. This facili-
tates the growth of the leiomyomata.®'®-18 Similar
changes in the vasculature favor the development
of systemic hypertension.

The effects of AT-II mediated through angioten-
sin receptors cause vasoconstriction, cell growth,

VOL. 7 NO. 11 NOVEMBER 2005

and endothelial dysfunction and are associated
with progressive fibrosis.® AT-II thus plays a major
role in the pathogenesis of hypertension and may
have a role in the development of uterine leiomyo-
mata. Thus, there appears to be a final common
mediator in the pathogenesis of these conditions.
It has been postulated that this mediator might be
AT-II, thus accounting for the high prevalence of
hypertension in a population with uterine leiomyo-
mata. We sought to verify this association.

MATERIALS AND METHODS

The subjects were identified from the medical records
of Advocate Christ Medical Center. A total of 584
women were included: 205 women who presented
consecutively with leilomyomata in 1999 (group A)
and 379 women who underwent hysterectomy for a
variety of reasons in 2000 (group B). To better eval-
uate possible racial variance and contribution to this
observation, only African-American and Caucasian
women were included in this study.

Preoperative information on indications for the
procedure, current use of hormone replacement
therapy or other medication, body mass, and blood
pressure (BP) was obtained from medical records.
The presence of leiomyomata was confirmed from
the pathology report. Women were classified as
hypertensive if they were currently taking antihy-
pertensive medication, had a history of hyperten-
sion without current medication, or had a preop-
eratively measured systolic BP >140 mm Hg and/or
diastolic BP >90 mm Hg.

Reasons for hysterectomy in group B included
leiomyomata (intramural, subserosal, or submu-
cosal); excessive menstruation; uterine and utero-
vaginal prolapse; benign neoplasms of the ovaries
including corpus luteal cysts; ovarian cyst necrosis;
malignant neoplasms of the ovaries, fallopian
tubes, or corpus uterus; endometriosis; endome-
trial hyperplasia; dysplasia; cancer of the cervix;
or cervicitis.

The chi-square test, independent ¢ test, and the
Kolmogorov-Smirnov test were used for statistical
analyses. Statistical analyses were first performed
to determine whether there were any differences
between the 1999 and the 2000 leiomyoma groups.
No statistical differences were found between the
two groups; therefore the two groups were com-
bined for the analyses.

Data were analyzed according to hypertension,
age, race, weight, current hormone replacement
therapy use, use of other medications, and history
of smoking. The results obtained were then com-
pared as follows: the prevalence of hypertension

THE JOURNAL OF CLINICAL HYPERTENSION

665

The Journal of Clinical Hypertension® (ISSN 1524-6175) is published monthly by Le Jacq Ltd., Three Parklands Drive, Darien, CT 06820-3652. Copyright ©2005 by Le Jacq Ltd., All rights reserved. No part of this publication may be
reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopy, recording, or any information storage and retrieval system, without permission in writing from the publishers. The opinions
and ideas expressed in this publication are those of the authors and do not necessarily reflect those of the Editors or Publisher. For copies in excess of 25 or for commercial purposes, please contact Sarah Howell at
showell@lejacg.com or 203.656.1711 x106.

NOTICE




WLE JACQ"

666

60 =

Hypertension prevalence (%)

Overall (%)

African Americans (%)

Caucasians (%)

H Leiomyoma 48.6

555 5141

O NHANES 1l 24

324 23.3

Figure. Hypertension prevalence in women with leiomyomata vs. National Health and Nutrition Examiniation Survey I11

(NHANES III) (p<0.001, all groups)

among patients with leiomyomata in groups A and
B were compared with the NHANES III data; the
prevalence of hypertension in patients with leio-
myomata in groups A and B was compared with
that in patients who had hysterectomies for other
reasons in group B (i.e., patients with leilomyomata
vs. patients without leiomyomata).

Hispanic and other minority groups were elimi-
nated from all analyses due to the small num-
ber of each. Therefore, this study only analyzes
Caucasian and African-American women. Three
age groups (30-39, 40-49, and 50 years or older)
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were considered. There were limited patients under
the age of 30 years.

RESULTS
Statistical analyses revealed that in this series
of nonrandomized patients, African Americans
were significantly (7.09 times) more likely than
Caucasian women to have leiomyomata (chi-
square p<0.0001)

When looking at patients with leiomyomata,
African Americans with lelomyomata in the 30-39-
year age group were found to be 3.78 times more
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likely than Caucasians with leiomyomata in this
age group to have hypertension. The results were
statistically significant (chi-square p<0.019). These
findings may, however, reflect the fact that African
Americans develop hypertension at a younger age.

The combined data for the two groups are as
follows (Figure). The prevalence of hypertension
in all women with leiomyomata compared with
NHANES III data was 48.6% vs. 24%, respec-
tively (p<0.001). In African-American women it was
55.5% vs. 32.4% (p<0.001), and among Caucasian
women it was 51.1% vs. 23.3% (p<0.001). Uterine
leiomyomata were also more frequent among hyper-
tensive than normotensive women (57% vs. 27%).
Caucasian and African-American women with leio-
myomata were younger and more likely to use hor-
mone replacement therapy than other women.

The study population included 22% African-
American women and 78% Caucasian women. The
prevalence of hypertension in African-American
patients with leiomyomata compared with those
without leiomyomata was 55.5% vs. 30%, and
among Caucasian patients, 51.1% vs. 51.35%.

DISCUSSION

Due to the public health importance of the early
detection and treatment of hypertension, the search
continues for biomarkers or host or environmental
factors that may allow for earlier surveillance and
detection of hypertension to attenuate its heart and
vascular remodeling effects. We suggest that the
presence of uterine leiomyomata in women may
be one such marker that, along with BP measure-
ments, may provide a clue to organ changes associ-
ated with hypertension.

We similarly postulate that the uterus and the
heart are organs that are similar in structure and
contractile function and capable of undergoing
hypertrophy and remodeling. It has been well
established that the renin—angiotensin system plays
a crucial role in the development and maintenance
of LVH and fibrosis and is similarly involved in the
pathologic processes in hypertension. It appears
that AT-II, under the influence of estrogen and pro-
gesterone, may be implicated in the pathogenesis of
uterine leiomyomata. AT-II may serve as a catalyst
for the development of these two conditions, and
the appearance of leiomyomata might thus be a
forerunner of essential hypertension in women.

The study is limited by the fact that it is a ret-
rospective series and analyzes only Caucasian and
African-American women; however, it draws atten-
tion to a possibly important potential association
between uterine leiomyomata and hypertension.
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Further prospective studies are needed. Next steps
include determinations of AT-II levels in similar
populations of women to attempt to elucidate
the link between uterine and heart remodeling.
A syndrome of clinically related findings (Silver
syndrome) including a history of hysterectomy
for uterine leiomyomata, systemic hypertension,
and microvascular angina associated with micro-
vascular remodeling has recently been noted by
our group and presented during the Hyde Park
sessions at the Heart Failure Society of America.'’
Typically, these women have significant LVH. This
syndrome has been observed in African American,
Caucasian, and Hispanic women of various ages.

We believe that the data presented highlight the
natural history of target organ remodeling and
emphasize the need for higher levels of awareness
of the role of systemic hypertension as a systemic
disease process.
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