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Abstract. The prevalence of pathologies due to placental 
dysfun ction superimposed on pregnancy is constantly 
increasing. The prognosis of the cases complicated by 
gestational hypertension is usually good, significantly better 
compared with that of the cases associating preeclampsia. 
About half of the cases with gestational hypertension will 
progress to preeclampsia, the risk of decompensation being 
inversely proportional to the gestational age of the onset of 
gestational hypertension. The present study, analyzed the cases 
of pregnancy and postpartum complicated by pathologies 
related to placental dysfunction, during a period of 5 years. The 
risk factors analyzed were the presence of infections during 
pregnancy, diabetes, thrombophilia, pregnancy obtained by 
in vitro fertilization, abnormal adherence of the placenta, 
obesity, multiple pregnancy, the presence of an earlier hepatic, 
endocrine, renal, cardiac or autoimmune pathology, and the 
existence of an uterine malformation. Obesity appears with a 
significantly increased incidence in patients with gestational 
hypertension and middle preeclampsia. Intrauterine growth 
restriction appears with a significantly increased incidence 
in patients with mild preeclampsia. Complications such as 
prematurity, acute fetal distress and abruption of placentae 

had a significantly increased incidence in patients with severe 
preeclampsia. Thus, obese patients have a higher risk of 
moderate preeclampsia, following gestational hypertension 
and finally severe preeclampsia.

Introduction

Regarding the complications, respectively, maternal and fetal 
morbidity and mortality, preeclampsia remains an ongoing 
topic. Preeclampsia is called the disease of ‘theories’, given 
the fact that it remains an enigma from many points of view. 
In the last two decades, however, significant progress has 
been made in elucidating the pathogenesis of preeclampsia, 
which is the key to early detection of this condition and to 
the appropriate therapeutic pathway (1). Even though there 
are numerous studies concerning this topic, it is imperative 
we clarify the methods of prevention and treatment, through 
a well-established protocol with clear classification of the 
patient in the high risk group and individualization of manage-
ment and monitoring according to a well-established scheme. 
The prevalence of pathologies due to placental dysfunction 
superimposed on pregnancy is constantly increasing in the 
context in which the maternal age is also increasing from one 
decade to another. However, in a significant number of cases, 
preeclampsia occurs in nulliparous patients, with an apparent 
health status that presents no obvious risk factors (2). The 
impact of preeclampsia is not only limited to the specific 
complications during pregnancy, birth or postpartum, but 
also continues for a long time. The risk of maternal death 
is significantly higher in patients who develop severe, early 
preeclampsia with HR, 9.54; 95% CI, 4.50-20.25 (3).

The prognosis of the cases complicated by gestational 
hypertension is usually good, significantly better compared 
with that of the cases associating preeclampsia, but the 
concern about the complications that may occur should be just 
as great. About half of the cases with gestational hypertension 
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will progress to preeclampsia, the risk of decompensation 
being inversely proportional to the gestational age of the onset 
of gestational hypertension (4). Respectively, the earlier the 
gestational hypertension occurs during pregnancy, the greater 
the risk of progression to preeclampsia (5).

Subjects and methods

The present study, analyzed the cases of pregnancy and 
postpartum complicated by pathologies related to placental 
dysfunction, during a period of 5 years (2015-2019), by 
collecting data from the medical statistics department of 
the University Emergency Hospital Bucharest. The case 
groups include the control group 1, respectively the general 
population, group 2, patients with preexisting pregnancy 
hypertension, group 3 patients with gestational hypertension, 
group 4 patients with moderate preeclampsia, group 5 patients 
with severe preeclampsia, and group 6 patients with eclampsia. 
In the first stage of statistical processing, descriptive tests were 
applied and the presence of risk factors and complications in 
the studied groups was analyzed. In the context in which the 
distribution of the data was not a Gaussian one, non-parametric 
tests, respectively, Man Whitney U were applied. For a better 
visualization and interpretation of the results, classification 
tests were used. The program used was SPSS 12.0 and the 
statistical significance threshold considered was P<0.05.

During the 5 years of study there were 67 cases of 
pre-existing hypertension, 240 cases of gestational hyperten-
sion, 319 cases of moderate preeclampsia, 130 cases of severe 
preeclampsia and 16 cases of eclampsia (Fig. 1).

The main associated complications analyzed were birth by 
Caesarean section, fetal death, intrauterine growth restriction, 
oligohydramnios, gestational edema, premature birth, preterm 
and premature rupture of membranes, HELLP syndrome, 
abruptio placentae and caesarean hysterectomy. The frequency 
for each studied group and their comparative reproduction is 
shown in Fig. 2.

The risk factors analyzed were the presence of infec-
tions during pregnancy, diabetes, thrombophilia, pregnancy 
obtained by in vitro fertilization, abnormal adherence of the 
placenta, obesity, multiple pregnancy, the presence of an earlier 
hepatic, endocrine, renal, cardiac or autoimmune pathology, 
and the existence of an uterine malformation. The frequency 
on the studied groups is shown comparatively in Fig. 3.

Results

According to Mann Whitney tests, significant results for the 
incidence of obesity were obtained by comparative analysis of 
control group-1 (general population) with groups 3, 4 and 5, 
respectively, patients with gestational hypertension, moderate 
preeclampsia and severe preeclampsia. Obesity appears with 
a significantly increased incidence in patients with gestational 
hypertension and middle preeclampsia. IUGR appears with 
a significantly increased incidence in patients with mild 
preeclampsia. Complications such as prematurity, acute fetal 
distress and abruption placentae had a significantly increased 
incidence in patients with severe preeclampsia. The results of 
the Mann Whitney tests are shown in Table I, where only the 
coefficients of statistically significant relationships are shown.

Following the value of r, medium size effect was recorded 
for obesity as a risk factor for mild preeclampsia, compared 
with the general population, and varying from the upper 
limit to large effect for oligohydramnios as a complication 
of mild preeclampsia. Thus, the results show an important 
statistical association and a cause-effect relationship for 
the conditions described above compared with the other 
variables. For patients with mild preeclampsia, we obtained 
a significantly higher incidence of obesity and a high risk of 
oligohydramnios.

The effect of obesity is medium compared between the 
two groups, respectively mild and severe preeclampsia, and 
significantly differentiates the risk for mild preeclampsia.

In the context in which obesity was found as a significant 
risk factor through non-parametric comparative tests between 
the studied groups, a statistical analysis was used to establish 
the severity index. It appears that the impact of this condi-
tion is more significant for gestational hypertension and mild 
preeclampsia, having a lower impact as a risk factor for severe 
preeclampsia (Table II).

The ‘tree’ classification test on the impact of obesity as 
a risk factor for the studied groups shows the existence of a 
statistically significant difference depending on belonging to 
one of the three categories. Thus, obese patients have a higher 
risk of moderate preeclampsia, following gestational hyper-
tension and finally severe preeclampsia (Fig. 3).

Through the binary logistic regression model, which has 
the category as dependent variable, the analysis of group 4, 
patient with mild preeclampsia was compared with group 5, 
patients with severe preeclampsia regarding the predictive 
value of the significant risk factors obtained from the previous 
statistical analysis, considered as independent variables. 
Thus, we intended to highlight the predictive factors that 
significantly influence the development of severe preeclampsia 
in patients with moderate preeclampsia. The model has a 
χ2 (3) = 15.9, P<0.05 and explains 26.4% of patients' prob-
ability of developing severe preeclampsia, when they have 
moderate preeclampsia (Nagelkerke = 0.264). There are no 
large correlation factors between the independent variables, so 
the collinearity can be excluded (Table III).

According to the results presented in Table III, obesity 
seems to be a protective factor for patients with obesity and 
mild preeclampsia to develop severe preeclampsia, instead 
a cardiac pathological substrate or impaired hepatic func-
tion of patients with moderate preeclampsia is an important 
negative predictor, increasing the risk of developing severe 
preeclampsia. In order of impact, the cardiac pathological 
substrate prevails, followed by the associated liver pathology.

Discussion

In the study group, patients with mild preeclampsia predomi-
nated, the incidence during the 5 years of study was 2.8%, 
with a 1.3% incidence of severe preeclampsia and 3.57% of 
these cases were complicated with eclampsia. According to 
the data reported in the literature, namely a declared inci-
dence of pre-eclampsia of 2-8% with a progression rate to 
severe forms of 3.4-3.8% (6) our results corresponded with 
these data. The incidence of cesarean birth exceeded 90% in 
all the studied groups, and was 100% in the group of patients 
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with eclampsia, which is justified by the urgent nature of 
these cases, the presentation in the stage of decompensation 
of a significant proportion of these cases and the need for an 
emergency termination of pregnancy, for both maternal and 
fetal purposes (7).

At first glance, through the graphical presentation of the 
study group, it can be observed that preterm birth predominates, 

with a significant incidence in severe preeclampsia. As noted 
in the results chapter, obesity is a dominant factor, present in 
>50% of cases with mild preeclampsia.

Obesity is considered to be a mild risk factor for 
preeclampsia (8), the relationship between these two patholo-
gies has long been studied in the context in which in the last 
quarter of century has experienced a constant upward trend 

Figure 1. Summary of the database and the number of cases included in each of the five categories.

Figure 2. Complications associated with the study groups. PIH, pregnancy induced hypertension; IUGR, intrauterine growth restriction; PPROM, preterm 
premature rupture of membranes.
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of both preeclampsia and obesity (9). In a previous study (10), 
the association of obesity and gestational hypertension with 
preeclampsia was investigated, and it was reported that the risk 
of developing a hypertensive disease in pregnancy increases 
proportionally to the increase of BMI.

We can conclude regarding the risk for a certain category 
of hypertensive disease of obese patients that obesity, as a 

Figure 3. The studied groups and the main associated risk factors analyzed as well as the frequency for each study group for the purpose of the subsequent 
comparative analysis regarding the degree of association of each risk factor with the studied pathology. VF, in vitro fertilisation.

Table II. Frequency of obesity in study groups.

Group No (%) Yes (%)

Pregnancy induced hypertension 77.7 22.3
Mild preeclampsia 48.4 51.6
Severe preeclampsia 86.8 13.2

Table I. Risk factors and complications for the general population, in groups of women with gestational hypertension, moderate 
preeclampsia and severe preeclampsia.

 PIH Mild preeclampsia  Severe preeclampsia
Factor/ ------------------------------------------------------------ ------------------------------------------------------------- -------------------------------------------------------------
complication U z P-value r U z P-value r U z P-value r

Obesity 8,961 -2.3 0.02 -0.13 9,449 -7.16 0 -0.35
Thrombophilia     14,663 -2 0.04 -0.1 -0.1 -3.1 0 -0.21
IUGR     14,595 -2.2 0.02 -0.11
Oligohydramnios     9,377 -7.5 0 -0.37 5,643.5 -3.1 0 -0.21
Fetal demise     15,264 -3.5 0 -0.17
Prematurity         5,387 -3.4 0 -0.23
Acute fetal distress         5,929 -2.4 0.01 -0.16
Abruptio placentae         6,064.5 -2.2 0.03 -0.15

r, represents the size of the effect of the respective variable, that is, the greater the value of r the more important the influence of the variable. 
IUGR, intrauterine growth restriction, PIH, pregnancy induced hypertension.
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risk factor, significantly impacts all categories of hyperten-
sion in pregnancy, from gestational hypertension to severe 
preeclampsia, but has an impact more significant as a risk 
factor for mild preeclampsia (r=7.16).

The mechanism by which obesity is an important risk 
factor for mild preeclampsia is dictated by the multiple 
common features of both obesity and preeclampsia, namely: 
hyperinsulinism, increased insulin resistance, increased 
leptin, TNF-α, IL-6 and quantitative C-reactive protein 
with altered lipid profile and decreased flow‑mediated vaso-
dilation (11). Both hyperinsulinism and increased insulin 
resistance are conditions that precede pre-eclampsia (12), 
all of which are among the most important associations of 
obesity. Regarding the role of adiponectins, leptin and proin-
flammatory cytokines in the pathophysiological mechanism 
of preeclampsia, adipose tissue has been shown to produce 
low levels of adiponectin with increased levels of proin-
flammatory cytokines, such as TNF-α, and IL-6 leading 
to a proinflammatory status characterized by endothelial 
dysfunction and increased insulin resistance (13). In obese 
patients, there is an increased production of leptin, with a 
inflammatory effect and a low production of adiponectins 
with an anti‑inflammatory effect resulting in a low degree 
systemic inflammation and increased insulin resistance, 
status that also characterizes preeclampsia, cardiovascular 
disease and type II diabetes (14). The importance of leptin 
in the development of preeclampsia is due to the fact that its 
high levels found in obesity, reduce the proliferation of the 
cytotrophoblast, a basic pathophysiological mechanism of 
preeclampsia, and increase the blood pressure and the level 
of placental factors (15).

Endothelial dysfunction is undoubtedly present in obese 
persons, being caused by the unbalanced production of 
metabolites of adipose tissue. The context characterized by an 
increased BMI, respectively, with increased leptin levels and 
other pro‑inflammatory adiponectins, affects nicotinamide 
adenine dinucleotide phosphate (NADPH) oxidase, which 
influences endothelium‑dependent vasodilation by increasing 
nitric oxide degradation (16). Nitric oxide deficiency affects 
the integrity and functioning of the endothelium, which 
in a pregnancy context, where the role of the endothelium 
is fundamental in the remodeling of uterine arteries and in 

hemodynamic adaptations, becoming a determining factor in 
the development of preeclampsia.

Nitric oxide (NO) results from the synthesis of the amino 
acid L-arginine in the presence of NO synthase, which is a 
family of enzymes dependent on NADPH and calcium. 
NO-endothelial synthase is expressed at the level of human 
placental syncytiotrophoblast and at the level of extravillous 
trophoblast, indicating that placental nitric oxide production 
plays an important role in the vascular adaptation required 
to ensure proper flow and avoid generalized peripheral vaso-
constriction status (17), which undoubtedly characterizes 
preeclampsia.

Through the above mentioned arguments, an association 
link is clear between the existence of obesity, preeclampsia 
and the pathophysiological mechanisms involved. This 
remains a current problem, in the context in which the rate 
of obesity and preeclampsia in pregnancy has tripled in the 
recent decades and is constantly increasing and giving the fact 
that these pathologies associate a significant rate of maternal 
and fetal morbidity and mortality. The results obtained show 
that obesity is an important risk factor for mild preeclampsia, 
but not for severe preeclampsia.
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Table III. Multinominal regression model for the group of 
patients with moderate preeclampsia compared with the group 
of patients with severe preeclampsia.

 95% CI for Exp (B)
 -----------------------------------------------------------------
Factor B (SE) Inferior Superior

Obesitya 7.02 3.9 12.6
Thrombophilia 1.12 0.62 2.03
Cardiac pathologya 0.035 0.004 0.293
Hepatic pathologya 0.12 0.023 0.604
Endocrine pathology 0.359 0.113 1.14

aP<0.05.
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