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Intima-Media Thickness in Women with the History of Hypertensive
Disorders of Pregnancy as a Risk Marker of the Occurrence of Cardiovascular
Pathology in Advanced Reproductive and Perimenopausal Age

Abstract. Over the past twenty years, it has been proven that a history of preeclampsia entails a 4-fold risk of
hypertension, coronary heart disease, stroke, type 2 diabetes, metabolic syndrome in the affected women at
the age of 50-55 years. Evaluation of intima-media thickness (IMT) has diagnostic value for the assessment of
remodeling and atherosclerotic vascular lesions and practical importance as a predictor of vascular accidents in
patients with hypertension and atherosclerosis.

The aim. To evaluate the IMT as an integrative biomarker of the occurrence of cardiovascular pathology in women
with hypertensive disorders of pregnancy in their advanced reproductive age and in perimenopausal age.

Materials and methods. We studied 51 women at the age of 48-55 years with the history of severe preeclampsia.
The women were asked to fill out a questionnaire in which they indicated the presence of a diagnosis of
hypertension, angina pectoris at the time of filling the questionnaire. The diagnosis of hypertension and angina
attacks as well as other descriptions of the disease were taken away from the results of the women'’s questionnaire.
The investigators were not given copies of medical records. The control group consisted of 20 women aged 48-55
who had no history of preeclampsia or any other hypertensive disorders of pregnancy. Ultrasound imaging of the
carotid arteries was performed according to the recommendations of the American Society of Echocardiography
2020 in women of both groups using SonoAce-8000 Ex scanner (Medison, South Korea) with a linear sensor UST-
5524 with a frequency of 7 MHz. IMT less than 0.7 mm was taken as a normal value for women.

Results. It was revealed that almost every fourth woman at the age of 48-55 with the history of preeclampsia
had signs of early angina attacks, and 30% suffered from hypertension. A threatening fact is that almost 6% of
women at the age of 48-55 had the history of vascular thrombosis which is a manifestation of early atherosclerotic
vascular lesions in the group of women with gestational hypertensive disorders. It is noteworthy that 21 (41.2%)
women with the history of severe preeclampsia felt healthy and did not have any complaints. Importantly, among
the women surveyed who had no health complaints, 66.6% (14 of 21) had IMT 0.85+0.01 mm. This accounts for
about one third (27.4%) among 51 patients. This category of women is at high risk of developing cardiovascular
complications in the future and require further monitoring and detailed examination.

© 2022 The Authors. Published by Professional Edition Eastern Europe. This is an open access article under the CC BY-SA license
(https://creativecommons.org/licenses/by-sa/4.0/).
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Thrombotic complications (dynamic bowel obstruction, mesenteric vascular thrombosis) were observed in
3 (5.9 %) women at the age of 48-55 with the history of severe preeclampsia.

Conclusions. Examinations of women with the history of preeclampsia revealed that women at the age of 48-55
had increased IMT. It should be noted that increased IMT was found both in women with cardiovascular pathology
(hypertension, thrombosis, angina attacks) and in asymptomatic patients. Taking into account that increased IMT
is one of the characteristics of target organ damage in patients with hypertension and the marker of cardiovas-
cular events in asymptomatic patients, it is important to include this examination in follow-up for women with
the history of severe preeclampsia in order to avoid the development of early severe cardiovascular pathologies.

Keywords: preeclampsia, stroke, angina attacks, ultrasound examination, carotid artery, dynamic intestinal
obstruction, mesenteric vascular thrombosis, anticoagulant therapy.

Background. Today it is known that a significant num-
ber of people who develop serious cardiovascular diseases
(CVD) and their complications did not have traditional risk
factors [1, 2, 3]. Thus, an analysis of 136,905 hospitalized
patients with coronary heart disease (CHD) in the United
States found that 77% of them had low-density lipopro-
tein level not exceeding the target level of 130 mg/dL [4].
Such data indicate the need to find more effective indica-
tors that can be used to stratify risk, quantify the severity
of the pathology and predict further consequences. There
are particular value markers of risk stratification in the
general population, especially in patients who were ini-
tially considered healthy. It is considered that young age
(<50 years) corresponds to the category of low risk.

A twofold or even threefold increase in mortality be-
tween the ages of 24 and 44 was mentioned due to the
problem of “young heart attacks”, which confirms the
above assumption that the existing risk stratification
scales “miss” many patients initially classified as low-
risk. Well-known models for determining cardiovascular
risk do not include a number of new non-traditional risk
factors, including such an indicator as the intima-media
thickness (IMT) of the carotid arteries (CA), and therefore
the prognostic and diagnostic value of such models for
more accurate risk stratification is reduced, which affects
patient management tactics.

On the other hand, it is known that the history of pre-
eclampsia in a woman causes a 4-fold risk of hypertension,
CHD, stroke, type 2 diabetes, metabolic syndrome at the
age of 48-55 [5, 6].

Ultrasound signs of thickening of arterial intima-me-
dia, determined by ultrasound examination of CA in B-
mode, were included in European guidelines for the pre-
vention, diagnosis and treatment of hypertension as one
of the characteristics of target organ damages [5, 6, 7, 8].
The Mannheim IMT Consensus recommended IMT assess-
ment for the initial detection of CVD risk in asymptomatic
patients at intermediate risk, in the setting of two or more
risk factors, in patients with metabolic syndrome, with a
family history of premature CHD, or with a known coro-
nary artery calcium score of zero [9]. The Mannheim defi-
nition of plaque was adopted by the 2021 ESC Guidelines
on CVD prevention in clinical practice as possible cardio-

vascular risk modifier (Class II-b) [10]. A carotid IMT value
above 0.7 mm in women, according to American Society
of Echocardiography, should be considered abnormal [9].

According to the results of large studies (ARIC, Cardio-
vascular Health Study, Rotterdam Study [7, 8], etc.), an in-
crease in IMT is associated with an increase in cardiovas-
cular pathology, and this indicator itself is an independent
risk factor for transient myocardial infarction, transient
ischemic attacks. In epidemiological studies, increased
IMT values in asymptomatic individuals indicate higher
risk of stroke, myocardial infarction, or cardiovascular
mortality [7]. The identification of carotid plaque even en-
hances this risk [7].

It is known that structural changes in the tunica me-
dia of the carotid artery, i.e. increase in IMT of the carotid
arteries, are directly dependent on the level of increased
endothelin in plasma of patients with hypertension, which
confirms the role of endothelial dysfunction in the forma-
tion and progression of remodeling processes in blood
stream and vessels [7, 8].

There is a close link between the increase in IMT and
the risk of cardiac and cerebrovascular complications, es-
pecially in the presence of hypertension. Thus, according
to the results of the Rotterdam study [7], IMT in the range
of normal values (0.75-0.91 mm) is accompanied by a
4.8-fold increase in the relative risk of developing the first
stroke. The ARIC study found a 4.3-fold increase in the in-
cidence of CHD in men and a 19.5-fold increase in women
with an increase in IMT in the range of 0.6-1 mm [7]. The
study showed that there were 42 of 142 patients without
signs of atherosclerotic disease, but with two risk factors,
such as family history of CVD, hypertension, dyslipidemia,
diabetes, overweight, smoking, low physical activity, in-
creased IMT and atherosclerotic plaques were detected in
29.5% of cases. In other words, the high prognostic sig-
nificance of the increase in IMT (often observed in asymp-
tomatic patients) should determine the high need for CA
ultrasound.

Measurement of carotid IMT with B-mode ultrasound
is a noninvasive, sensitive and reproducible technique for
identifying and quantifying subclinical vascular disease
and for evaluating CVD risk. Evaluation of carotid IMT is
useful for early diagnosis and prevention of possible disor-
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ders, because people with carotid artery disease might not

have any symptoms of the condition. Sometimes transient

ischemic attack or stroke is the first sign that the person

has carotid artery disease [4, 6, 7, 8,9, 11].

Therefore, evaluation of IMT has diagnostic value for
assessing the features of remodeling and atherosclerotic
vascular lesions and its practical importance lies in pre-
diction of vascular accidents in patients with hypertension
and atherosclerosis.

At this stage of our study, we plan to find out the link
between the presence of severe preeclampsia (hyperten-
sive disorder in pregnancy with negative impact on the
cardiovascular system in future), carotid IMT and the de-
velopment of cardiovascular pathology at the age of 48-55
years (advanced reproductive and perimenopausal age).

The aim. To evaluate the carotid IMT as an integrative
biomarker of the occurrence of cardiovascular pathology
in women with a history of hypertensive disorders of
pregnancy in their advanced reproductive and perimeno-
pausal age.

Study design. We engaged 51 women at the age of
48-55 years with the history of severe preeclampsia. The
women were asked to fill out a questionnaire in which they
indicated the presence of a diagnosis of hypertension, an-
gina attacks at the time of filling the questionnaire.

Questionnaire

. How many pregnancies have you had?

. Did you have preeclampsia during pregnancy? (Yes/No)

. Preeclampsia was before 32 weeks? (Yes/No)

. Preeclampsia was after 36 weeks? (Yes/No)

. What stage of preeclampsia did you have? (Mild/
Severe)

. How quickly did your return to normal condition after
delivery? (Immediately after delivery/After 2 days/
After a week)

7. How quickly blood pressure returned to normal after
delivery? (Immediately after delivery/After 2 days/
After a week)

8. Do you currently suffer from hypertension? (Yes/No)

9. How long did you suffer from hypertension after
delivery?

10.Do you currently suffer from angina attacks? (Yes/No)

11.When did your angina attacks started after delivery?

12.Have you ever had venous or arterial thrombosis after

a complicated pregnancy? (if Yes, please specify)
13.What treatment are you currently receiving?

The diagnosis of hypertension and angina attacks, as
well as other descriptions of the disease, were taken away
from the results of the women’s questionnaire. The study
group members didn’t give the investigators any medical
records.

The control group included 20 healthy women aged
48-55 who had no history of preeclampsia.

CA ultrasound was performed in a supine position
using SonoAce-8000 Ex scanner (Medison, South Ko-
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rea) with a linear sensor UST-5524 with a frequency of
7 MHz. The study was performed according to standard
methods in B-mode according the recommendations
of the American Society of Echocardiography 2020 [9].
Common carotid artery, extracranial segments of inter-
nal carotid artery and external carotid artery were ex-
amined. IMT values less than 0.7 mm were taken as the
norm [6, 9].

The research was carried out in accordance with the
ethical norms of research with informed consent for every
procedure.

Results and discussion. It was revealed that almost
every fourth woman at the age of 48-55 with the history
of preeclampsia had signs of early CHD, and 29.4% suf-
fered from hypertension. The dangerous fact is that 5.9%
of women at the age of 48-55 already had vascular throm-
bosis, which is a manifestation of early atherosclerotic
vascular lesions in the group of women with gestational
hypertensive disorders. The data obtained revealed that
the history of preeclampsia is a risk factor for CVD at the
age of 48-55 (Table 1).

It is worth noting that 21 (41.2%) women with the his-
tory of severe preeclampsia felt healthy and did not have
any complaints.

Taking into account the above-mentioned facts, we de-
termined the carotid IMT in 51 women at the age of 48-55
with the history of severe preeclampsia (Table 2).

Table 1

Data about cardiovascular diseases in women with the
history of preeclampsia

Parameter Number of women, abs. (%)
Presence of hypertension 15 (29.4)
Presence of angina attacks 12 (23.5)
History of thrombotic 3(5.9)
complications

Women without complaints 21 (41.2)
Table 2
Data of the IMT in examined women

Number of women,
Parameter abs. (%) IMT, mm
[Yomen with 15 (29.4) 0.89%0.01*
ypertension
Women with angina .
12 (23.5) 0.91+0.01

attacks

Women with the history *
of thrombosis 369 0.99+0.01
Women without com- 14 (27.4) 0.85+0.01*
plaints 7 (13.7) 0.69+0.01
Control group 20 0.64*+0.03

* Significance of the difference with the control group.
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All the examined women with the history of preec-
lampsia, who were diagnosed with cardiovascular disease
(Table 2), had an intima-media thickening.

It must be emphasized that among women of pre-
eclampsia group who had no health complaints, 66.6% (14
of 21) had intima-media thickening (0.85+0.01 mm).

Increased IMT was revealed in 27.4% of all the women
of preeclampsia group, and these women were advised
to undergo strict cardiac follow-up in order to prevent
cardiovascular events in future. We revealed presence of
hypertension and angina attacks totally in 50% in women
from preeclampsia group: 12 (23.5%) women had angina
attacks, 15 (29.4%) had hypertension.

Also, it should be noted that 1 woman (2%) from pre-
eclampsia group suffered from dynamic intestinal ob-
struction at the age of 52 which was treated conservatively
at a surgery clinic, and 2 (3.9%) women from this group
suffered from mesenteric vascular thrombosis, which re-
quired bowel resection and long-term treatment with anti-
coagulants. Thus, 5.9% women of preeclampsia group had
thrombotic complications, and all these women had the
history of severe preeclampsia.

It is worth saying that no additional thrombosis trig-
gers were revealed in these women (e.g. CVD, diabetes
mellitus, autoimmune disease, such as antiphospholipid
syndrome, systemic lupus erythematosus, systemic sclero-
derma). At the time of thrombosis manifestation they had
no complaints induced by possible cardiovascular pathol-
ogy. All of them took novel oral anticoagulants at the time
of our study.

An important finding was that no atherosclerotic
plaques were found among all the examined women at the
stage of the examination.

Conclusions. Ultrasonic carotid IMT measurements
may be considered as a marker for refining CVD risk as-
sessment in asymptomatic patients. IMT measurement
allows to detect precisely subclinical CVD and evaluate
the group of patients with significant increased risk of
CVD. Our study of women with the history of preeclamp-
sia revealed that those women in advanced reproductive
and early menopause age (48-55 years) had a carotid
intima-media thickening, sometimes without any clinical
presentation.

It should be noted that the increased carotid IMT
was found in women with CVD (hypertension, throm-
bosis, angina attacks), and in 14 (66.6%) asymptomatic
patients.

Importantly, women with clinical manifestations of
mesenteric vascular disease had no complaints or any his-
tory of CVD, diabetes, or autoimmune disease at the time
of thrombosis event manifestation.

Based on the results of our research we propose ca-
rotid IMT measurement as a component for the follow-up
for women with the history of preeclampsia. The back-
ground for this recommendation is that IMT is one of the

characteristics of target organ damage in patients with
hypertension and the risk of cardiovascular complica-
tions in asymptomatic patients. We consider the continu-
ation of the study in women with the history of hyper-
tensive disorders of pregnancy, especially an early severe
preeclampsia in order to prevent fatal or health threaten-
ing cardiovascular events in this cohort. This study would
allow to determine timely and comprehensive measures
in the follow-up for those women to choose the especially
valuable markers, which could demonstrate the correla-
tion between clinical presentation, stage, degree of car-
diovascular pathology and IMT or other evidence-based
biomarkers.
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Pesiome

Beryn. BigomuMm € ¢axT, o npeekaMiciss B aHaMHe31 y XiHKM 36i1bInye B 4 pa3su pU3UK BUHUKHEHHS TinepTo-
HiYHOI XBOPOG6H, iIeMi4HOT XBOPOOU ceplis, iHCYJIbTY, LIYKPOBOTO JiaGeTy 2-ro TUIy, META60IUHOI'0 CUHAPOMY Y BiLli
48-55 pokiB. YbTpa3ByKoBi 03HAKU OTOBIIEeHHS CTIHKY apTepil, 1110 BU3HAYAIOTLCA 3a JOIIOMOI'0I0 YIbTPa3ByKOBOI'O
JOCJIi/PKEHHST KAPOTUAHUX apTepil y B-pexxumi, yBidLLIM B €BponeicbKi pekoMeHjauii 1010 npodiJlaKTHKH, JiiarHoC-
THKH Ta JIIKyBaHHS apTepiasibHOI rinepTeHsii K o/lHa 3 XapaKTEPUCTUK YpaKeHHs OpraHiB-MillleHen.

MeTa - OL[iHUTH TOBLIMHY KOMIIJIEKCY iHTUMa-Me/lia Cy/JUH SIK IHTErpaTUBHOTO 6GioMapKepa po3BUTKY CepLieBO-CY-
JWHHOI NaTOJIOTIi B )KIHOK 3 TiNepTOHIYHUMH po3/1aZlaMu MiJ, 4ac BariTHOCTI B Mi3HbOMY PelpOAYKTUBHOMY Ta B Iepi-
MeHOIlay3a/IbHOMY Billi.

Martepiasim Ta meToau. bysio o6cTexxeHo 51 iHKy Bikom 48-55 pokiB, iKi B aHaMHe3i MaJIi BaXKKy MpeeKJaMIl-
cito. 2KiHkaM 6ys10 3alIPONIOHOBAHO 3alIOBHUTH aHKETY, B IKii BOHW 3a3HAYUJIM HAasiBHICTh JliarHO3y apTepiasibHa rinep-
TEH3isl, CTeHOKapAis, TpoMO03iB B aHaMHe3i. YIbTpa3ByKOBe JOC/i)KEHHSI COHHUX apTepill BUKOHYBaJ/IM Ha amnapari
«SonoAce-8000 Ex» (Medison, [liBgenHa Kopes) 3 ainiinuM gatynkom UST-5524 3 yactoToro 7 MI'1 3riiHO 3 peKOMeH-
JaLligaMu AMepHUKaHCbKOI acolialii sikapiB yabTpa3BykoBoi giarHocTuku 2020. 3a HOpMy IpUIMaIX 3Ha4eHHS TOBLIU-
HU iHTMMa-MeJia MeH1Ie Hixk 0,7 MM.

Pe3ynbraTH. Maii>ke KoXKHa YeTBepTa KiHKa y Bini 48-55 pokiB, 3 mpeeksiaMIicielo B aHaMHe3i, BiZizHavYa1a Hanau
creHokapzii, a 30 % cTpakJaay Ha apTepiasibHy rinepTeHsito. 3arpo3iuBUM € ToH GakT, 1o Maixke 6 % KiHOK BikoM
48-55 pokiB Bxe MaJid TPOMOO3H CYAUH, 1110 € IPOSBOM PAaHHbOI'O aTEPOCKJIEPOTUYHOTO ypaKeHHs CYAUH Y Ipymi xi-
HOK 3 recTalilHUMHU rinepTeH3WBHUMHU Po3J1aZilaMHU. Yci o6cTexeHi )KIiHKM 3 IpeeKJIaMIICIEX0 B aHAMHesi, B IKUX 6YJ/10
JiarHOCTOBAHO CepLeBO-CYAUHHY NIaTOJIOTi0, MaJ/Iv IOTOBILEHHA KOMILJIEKCY IHTUMHU-MeJia. BaxnBo, 1o cepe onura-
HUX XKIHOK, SIKi He CKapUJIMCS Ha 30pOoB’s, 66,6 % (14 kiHok 3 21), Masiu noToBIeHHS iHTUMU-Mefia (0,85 + 0,01 MM).
Lle craHoBUTh Maixke 1/3 (27,4 %) cepen ycix 51 o6cTexkeHux. Cepesi 06CTeKEHUX HAMU KIHOK 3 BaXKKOIO NpeeKJIaMII-
ciero B aHaMHe3i TPOMOGOTHUYHI YcKIaZHeHHs criocTepiranuce y 3 (5,9 %) xkiHok BikoM 48-54 poku (a came AUHAMiYHa
KHIIKOBA HEMPOXi/HICTh i TpOM603 Me3eHTepia/IbHUX CY/IUH).

BucHoBKkHM. [IpoBesieHi foCTiI>KeHHA ’KIHOK 3 IpeeKJIaMIICi€l0 B aHaMHe3i I0BeJIy, 1110 »KiHKH B MMiI3HbOMY PeNpoAyK-
TUBHOMY Billi Ta B 1epio/i paHHbOI MeHonay3u (48-55 pokiB) Masu NOTOBILIEHHSI KOMILJIIEKCY IHTUMHU-MeJja.

Cy1if 3ayBakUTH, 1110 IOTOBILEHHSA CTIHKM KapOTU/HUX apTepil AiarHOCTyBasIU B KiHOK i3 cep1ieBo-CyAMHHOI0 NaTo-
Jiori€to (apTepiasibHa rinepTeHsisi, TPOM0603U, CTeHOKapAis), a Takoxk y 14 (66,6 %) i3 21 6e3CMMITOMHUX NalliEHTOK.

BaxxsiuBUM € TOH axT, 1110 KiHKHU 3 KJIIHIYHUMU NPOSABAMHU ypaKeHHsI Me3eHTepia/IbHUX CYAAUH He MaJlu KOJ-
HUX CKapr abo 6y b-sIKOT0 CeplieBO-CyIMHHOI'0 3aXBOPIOBAHHS, IIyKPOBOTro JiiabeTy, ayTOIMyHHOr0 3aXBOPIOBAHHSA B
aHaMHe3sl.



Tom 30,N2 3 = 2022

i )XypHan cepueso-CyaMHHOI Xipyprii =

B YKpaiHCbKKu

34 lwemiuHa xBopo6a cepus

Ha paHoMy etani gociifkeHHs cepesi 06CTEXEeHUX KiHOK He 6yJI0 BUSBJIEHO aTePOCKIEPOTUUHUX BJISAIIOK y Kapo-
TUJHUX Cy[JAHAX.

3 o1y Ha Te 1110 yAbTPa3BYKOBI 03HAKH NMOTOBLEHHS CTIHKU apTepill € 0HI€I0 3 XapaKTePUCTHUK YPaXKeHHs opra-
HiB-MillleHel y NalieHTOK 3 apTepiaJbHOIO TillepTeH3i€l0 Ta pU3UKOM BUHUKHEHHS CeplLeBO-CyJUHHUX YCK/IaZHEHDb Y
6€3CMMITOMHMUX MalliEHTOK, BAXKJIMBHUM € NPOBEJI€HHS TAKOTO J0C/i/PKEHHS B 3KiHOK, sIKi MaJIu B aHaMHe3i peeKJiaMII-
Ci}0 BaXKKOTO CTYIIeHsI 3 MeTOI CBOEYACHOI iarHOCTUKY NIATOJIOTII cepld i CyAuH.

[Moganbii JocaipkeHHs] 6YAyTh CIPSIMOBaHI Ha BUSIBJIEHHS] KOPEJIITUBHOI 3aJIEKHOCTI MK JAHUMH 00’'€KTUBHOTO
CTaTyCy Naui€eHTKH, CTALIE€I0 Ta CTYIIEHEM CepLLeBO-CYMHHOI IaTOJI0rii Ta BUPAXKEHICTIO TOBLUIMHU iIHTUMU-MeJia.

Kamwowuoei cnosa: npeekaamncis, iHcyabm, Hanadu cmeHokapoii, yabmpaseykoee 0ocaidxiceHHs, kapomudHi apmepii, du-
HAMIiYHa HenpoXiOHicMb KUWKIBHUKA, MPOM603 Me3eHmepiaibHUX cyOuH, GHMUKOA2yAstHMHA mepanis.
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