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a b s t r a c t
Objective: To assess the clinical efficacy of preconception 
care of women with cardiovascular pathology.
Material and methods: 138 women with cardiovascular 
diseases were examined during pregnancy, 68 of whom 
underwent preconception preparation.
Results: preconception care allowed to reduce the 
percentage of preterm birth and rate of caesarean section, 
and to improve perinatal outcomes.
Conclusion: the proposed scheme of preconception 
preparation in patients with cardiovascular pathology 
takes into account risk factors, severity of diseases, 
possible complications. This scheme of preconception 
care is proposed for women of reproductive age who plan 
a pregnancy or are already pregnant and are preparing for 
childbirth.
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Cardiovascular system diseases in pregnant 
women and people of reproductive age are still one of 
the main causes of complications during pregnancy 
and childbirth [1–3]. In this case a great importance 
belongs to observations of hemodynamics in the 
process of preconception care. Ensuring hemodynamic 
stability guarantees reduced risk of hemodynamic 
disorders while providing clinical medication or surgi-
cal intervention in patients suffering from CVD [4, 5]. 
Normal pregnancy is always associated with significant 
hemodynamic overload, which is associated with fluid 
retention, increased volume of circulating blood and, 
as a consequence, cardiac output [6–8]. In conditions 
of altered hemodynamics associated with the presence 
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of any pathology of the cardiovascular system, the de-
velopment of pregnancy can pose a threat to the moth-
er’s (especially during childbirth) and the child’s health 
(throughout the gestation period, which is primarily 
due to the tendency to lack of uterine -placental blood 
flow) [9–12]. In conditions of physiological pregnancy 
on the background of increasing volume of circulat-
ing blood, hemodynamic changes occur, increasing 
the overall load on the cardiovascular system [13–15], 
which is especially important in patients with heart 
diseases. In women with heart disease, the frequency of 
operative delivery is higher due to indications regard-
ing the cardiovascular system. 

Newborns of mothers with heart diseases often 
have a lower Apgar score, lower growth-weight indica-
tors, which may affect the further physical and mental 
development of the children. 

Thus, the cardiovascular system pathology signifi-
cantly reduces the reproductive potential of women 
of childbearing age. Timely adequate correction can 
compensate for the pathological process and help to 
choose the most correct individual tactics of pregnan-
cy management [16]. Timely use of complex correc-
tion of cardiovascular pathology at the preconception 
stage can significantly improve the results of reproduc-
tive potential. That is why at the stage of preconcep-
tion preparation, it is important to take into account 
the indicators of hemodynamics in order to predict 
the risks of possible complications during pregnancy. 
All methods of correction at the stage of preconcep-
tion care can be divided into 2 stages: 1) diagnosis 2) 
choice of the most optimal methods of correction. 



60 |  a r c h i v  e u r o m e d i c a  |  2 0 1 8  |  v o l .  8  |  n u m .  1  | g y n E c o l o g y ,  o b s t E t r i c s , 
P E d i a t r i c s

M a t e r i a l  a n d  M e t H o d s 
o F  t H e  r e s e a r C H

Preconception preparation was carried out in 68 
women with CVS pathology planning pregnancy. The 
following parameters of hemodynamics were evalu-
ated: the dynamics of the rhythm of cardiac contrac-
tions, stroke volume by ECHO-CG, arterial pressure. 
Parameters of hemostasis: D-dimer, thrombin-anti-
thrombin complex (TAT), fragments of prothrombin 
1 + 2 (F1 + 2), platelet activation by aggregatogram. 
The term of preconception care was 3 months. The 
comparison group consisted of 70 pregnant women 
with various cardiovascular diseases, who came under 
our observation already during pregnancy on terms 
from 8 to 24 weeks. 

Modern preconception preparation of patients 
with CVS pathology should provide for multi-stage 
and dynamic indicators [17–19]. The program of pre-
conception preparation for patients with cardiovascular 
diseases we developed provides for a set of preventive 
measures aimed at minimizing the risks of cardiovascu-
lar system dysfunction during pregnancy management 
and childbirth. The main task of such preparation is 
to correct the existing disorders of the mother's health 
before pregnancy, so that she comes to the gestational 
period in the best state of health and full psychologi-
cal preparedness. The algorithm of preventive and 
diagnostic measures consists in the complex approach 
of patient management taking into account the risk of 
possible complications both cardiovascular ones and 
the course of pregnancy on the whole (Fig. 1). 

— folic acid 1 mg per day (4 mg per day for hyperho-
mocysteinemia and/or MTHFR C677T mutation)

— Dipyridamole (75 mg/day)
— Natural micronized progesterone
— Group B vitamins, antioxidants (omega-3 poly-

unsaturated fatty acids)
— LMWH when thrombotic readiness is detected 

(D-dimer, TAT, dopplerography of the main ves-
sels, presence of a personal or family thrombotic 
anamnesis)

Later, during pregnancy, natural progesterone and 
dipyridamole, multivitamins and LMWH were used 
under the control of D-dimer and TAT complex. Data 
on the developed treatment program are given in Table 1. 

In the course of pregnancy management in the 
patients of the study groups, we evaluated the follow-
ing parameters of hemodynamics: 

1) The presence of regurgitation with the measure-
ment of the volume of regurgitation in %

2) Dynamics of changes in blood pressure
3) Heart rate
4) Intensity of heart chambers dilatation
5) Ejection fraction

The registration of these parameters in all the 
groups was carried out three times: in the period of 
18–22 weeks, then in the period of 26–30 weeks and 
before delivery in the period of 34–38 weeks; but only 
in the 1st group the above parameters were evaluated 
before pregnancy as well [20]. 

Fig. 1.  Stages of preconception care

For correcting the pathological changes identified 
at the stage of the examination, the following prescrip-
tions were made at the 4th stage of preconception 
preparation: 

r e s U l t s  o F  t H e  s t U d Y
At the stage of the preconception examination, 

various changes in hemodynamics were detected in 
41 patients (60,3%), while only 22 patients (32.4%) 
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Table 1.  Methods of prevention and therapy in patients with CVD

had subcompensated changes and required correc-
tion. 

Evaluation of the parameters of the dynamics of 
the state of the cardiovascular system was significantly 
different in the examined groups. However, even in 
spite of the measures taken at the preconception stage, 
as well as corrective measures during pregnancy, the 
state of the cardiovascular system worsened as preg-
nancy progressed, and by the end of the third trimes-
ter, 40% of the patients in the study group had severe 
pathological changes. 

In the comparison group, in women who did 
not undergo preconception preparation but only 
treatment and corrective measures during pregnancy, 
already in the second trimester in 40% of cases there 
was a significant functional stress of the cardiovas-
cular system that reached a peak at the gestational 
age of 34–38 weeks, when pathological changes were 
detected already in 60–65% of all patients. 

In the process of pregnancy progression, the 
patients of the 1st group had an increase in the regurgi-
tation degree from 5–10% in the second trimester to 
15–25% at the term of 26–30 weeks, and before the 
birth regurgitation reached 20–30%. In the compari-
son group, the rates of regurgitation were more diverse 
within the group, and already in the 2nd trimester it 
was within a wide range of 10% to 30%. At the period 
of 26–30 weeks, the median of regurgitation was 
already within 25%, but in some cases, it reached 40%. 
When analyzing the degree of regurgitation before 
delivery, the spread of the scores within the group was 
even more significant; in the presence of pathologi-
cal changes the median was around 30%, but in some 
patients it reached critical values up to 50% or more. 

In both groups, there was no pattern in the dynam-
ics of heart rate during pregnancy, but it was found that 
as the gestation period increased, we noted a decrease in 
the number of patients with normal heart rate. 

So, in the 1st group in the 2nd trimester, there were 
16% of patients with bradycardia and 22% of patients 

with tachycardia. In the 3rd trimester, there were 10% 
of patients with bradycardia and 35% with tachycar-
dia. Before delivery — already 4,5% with bradycardia 
and 38% with tachycardia. In the same time, only 2 
patients had a bradycardia with heart rate less than 
55 beats per minute, and the maximum heart rate 
exceeded 105 beats per minute in only 3 patients with 
tachycardia. 

In the 2nd group, the variability of the heart rate 
was even more significant in the group as a whole. In 
the 2nd  trimester, bradycardia was noted in 16% of 
patients, and tachycardia in 30%. In the 3rd trimester, 
these patients were 13% with bradycardia and 36% 
with tachycardia. Before delivery there were already 
7% with bradycardia and 37% with tachycardia. At 
the same time, the peak values of bradycardia in some 
patients reached 47 beats per minute, the median 
of bradycardia was at the level of 50–55 beats/min. 
In the presence of tachycardia, the median was 
95–100 beats/min, and in 6 patients it exceeded 
105 beats/min. 

When assessing ECHO-CG parameters in the 1st 
group, beginning from the 2nd trimester, the ejection 
fraction decreased in the dynamics, while at the term 
of 34–38 weeks the median was below the norm, and 
there was considerable variation in the whole group. 
Signs of dilatation of various parts of the heart also 
increased in the course of pregnancy progression; 
at the examination at the period of 26–30 weeks, 
pathological changes of the heart were observed in 
32% of patients, and already at the term of 34–38 they 
were observed in 50% of all patients of the study group 
(Table 2).  

In the 2nd group, the changes in ECHO-CG 
parameters were more pronounced, and already in the 
2nd trimester, 27% of the patients had pathological 
changes. The ejection fraction was reduced in 31% of 
patients in the 2nd trimester; then, with the progression 
of pregnancy there was a further decrease in the ejec-
tion fraction in 47% of patients at the term of 26–30 

Fertile cycle 1st trimester 2nd–3rd trimesters Postpartum period
Dipyridamole (75 mg)
B group vitamins
Folic acid (400 mcg/day – 4 mg/
day with hyperhomocysteinemia, 
MTHFR C677T mutations
LMWH with elevated throm-
bophilia markers (D-dimer, TAT, 
F1 + 2)
Omega-3
Natural progesterone

LMWH under the control of 
D-dimer
Folic acid
Natural progesterone
Multivitamins for pregnant women
Magne B6 (from 12–14 weeks)
Dipyridamole 75 mg
LMWH in the presence of a pre-
thrombotic state

LMWH
Folic acid
Natural progesterone (up to 28-30 
weeks)
Multivitamins for pregnant women

LMWH for at least 10 days 
postpartum
Switch to Warfarin according to 
indications
Multivitamins for pregnant women 
and lactating mothers
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weeks and in 61% at the term of 34–38 weeks. Also, 
there was an even larger spread in the group as a whole 
if compared with the 1st group. Signs of dilatation of 
various parts of the heart also increased in the proc-
ess of pregnancy progression; during examination in 
the 2nd trimester there were noted in 24% of, at 26–30 
weeks — in 39% of patients, and at the term of 34–38 
they were observed in 61% of all patients of the com-
parison group (Table 3). 

was 5,8±0,3–7,1±0,3 points. In 47 patients (67,1%) 
of the 2nd group, the current pregnancy ended in 
premature birth. 36 (76,6%) had a cesarean section, 
11 (23,4%) delivered through natural birth canal 
at 32–36 weeks of gestation. The average weight of 
newborns was 2250±430 g, the height — 40.3±3.6 cm, 
the average value of the Apgar score for the group was 
4,2±0,7–6,1±0,4 points (Table 4). 

Table 2.  Dynamics of ECHO-CG parameters in patients of the study group

Measured parameter 18–22 weeks 26–30 weeks 34–38 weeks
Ejection fraction (%) 62±13,9 57±11,2 48±23,4
EDV of the right atrium (ml) 84±17,3 87±12,1 95±11,0
Diameter of the right ventricle (mm) 18±7,1 21±9,9 26±10,9
Size of the left atrium (mm) 29±4,2 34±5,1 38±5,7
End-systolic dimension of the left ventricle (mm) 31±3,9 35±4,7 39±6,1
End-diastolic dimension of the left ventricle (mm) 46±10,3 50±8,2 56±9,8

Measured parameter 18–22 weeks 26–30 weeks 34–38 weeks
Ejection fraction (%) 52±16,7 48±13,4 44±18,1
EDV of the right atrium (ml) 88±22,5 98±26,7 101±27,3
Diameter of the right ventricle (mm) 23±7,8 27±14,9 30±9,8
Size of the left atrium (mm) 32±5,5 36±7,6 41±7,2
End-systolic dimension of the left ventricle (mm) 38±4,7 41±7,0 44±6,5
End-diastolic dimension of the left ventricle (mm) 52±13,4 61±10,1 63±16,1

Table 3.  Dynamics of ECHO-CG parameters in patients of the comparison group

In the 1st group of pregnant women, 32 women 
(47%) had births in time out of 68. Of these, 21 pa-
tients (65,6%) had a cesarean section, 11 (34,4%) de-
livered through natural birth canal. The average weight 
of newborns in this group was 3110 ± 187g, the height 
— 48.5±2.5 cm; the average Apgar score for the group 
was 6,2± 0,5–7,5±0,5 points. In 36 patients (53%), the 
current pregnancy ended with premature birth. 23 of 
36 patients (64%) had a cesarean section, 13 (36%) 
delivered through natural birth canal at 32–36 weeks 
of gestation. The average weight of newborns was 
2400±256 g, the height — 42.5±2.4 cm, the average 
Apgar score for the group was 4,8± 0,6–5,4±0,6 points.  

In the 2nd group, 23 women (32,9%) had birth 
in time. Of these, 18 patients (78.3%)  were had a 
cesarean section, and 5 (21,7%) had a delivery through 
the natural birth canal. The average weight of new-
borns was 2950 ±360 g, the height — 44,5±3,5 cm, 
the average value of the Apgar score for the group 

C o n C l U s i o n
It was noted that some patients are relatively easy 

to tolerate the physiological stresses associated with 
pregnancy, in the presence of CVP, and others  are 
experiencing a strong overstrain, which leads to severe 
complications, decompensation, and in some cases, to 
death [21–23]. A similar trend was demonstrated in 
the framework of our study, especially in the compari-
son group among women who did not pass the stage of 
the preconception care. In the process of examination, 
there were significant differences within the group in 
the change in hemodynamic parameters as pregnancy 
progressed. In the study group, among women who 
have completed the stage of preconception prepara-
tion, the differences within the group are also present, 
however, they are not so pronounced. 

As a result of preconception care, there was a 
significant improvement in hemodynamic parameters 
during pregnancy in patients of the 1st group compared 
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with pregnant women of the 2nd group. Given that 
both the spectrum and severity of CVP in patients 
of the 1st and 2nd groups were comparable, these data 
show the effectiveness of the measures on the stage of 
preconception preparation. Thus, the implementation 
of the preconception preparation can generally reduce 
the severity of regurgitation and largely prevents the 
occurrence of sub- and decompensated degrees of 
impairment. We were able to demonstrate a decrease 
in the percentage of premature births and the percent-
age of cesarean section in the 1st group compared with 
patients of the 2nd group. There was also an improve-
ment in perinatal outcomes in patients of the 1st group, 
especially those who gave birth on time. 

The concept of implementing preconception 
preparation we proposed in patients of reproductive 
age in the presence of cardiovascular pathology takes 
into account risk factors, severity of diseases, and 
possible complications. During the examination, one 
should take into account: indicators of the hemostasis 
system, parameters of hemodynamics, parameters of 
metabolic and endocrine homeostasis, genetic research 
data. The purpose of correction is to compile a possi-
ble prognosis of CVD development in the near future 
in preparation for pregnancy. 

Based on the conducted research, we proposed a 
scheme for preconception preparation of patients with 
CVD (Fig. 2). 

From the perspective of modern concepts for 
the implementation of preconception preparation of 
patients of reproductive age in the presence of car-
diovascular pathology, it is required to: identify risk 
factors for complications of the underlying disease and 
complications of pregnancy. Examination and detec-
tion of hypercoagulation state, violations of hemody-
namic parameters, lipid spectrum of blood, genetic 
and acquired thrombophilia in the fertile cycle allow 
to assign effective corrective and preventive therapy of 
the revealed disorders. 

Thus, the proposed technique of preconception 
care can help in identifying existing CVP in patients. 

This scheme of preconception preparation is proposed 
for women of reproductive age who plan a pregnancy 
or are already pregnant and are preparing for child-
birth.  
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Fig. 2.  Basic scheme  
of preconception preparation  
of patients with CVD 
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