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Dyslipidemia worsens perinatal outcomes in 
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A dislipidemia piora os resultados perinatais em gestações com pré-eclâmpsia
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ABSTRACT
Introduction: Studies have shown that pregnancies with preeclampsia (PE) have greater changes 
in lipid profile when compared to pregnant women without the disease, which could lead to 
adverse perinatal outcomes. Thus, the objective of this study is to evaluate the prevalence of 
dyslipidemia in pregnant women with PE and its relationship with adverse perinatal outcomes. 
Methods: Cross-sectional study conducted in a capital of northeastern of Brazil in 2017 with 
pregnant women with PE and their newborns through the application of a standardized form for 
collection socioeconomic, obstetric, lifestyle, anthropometric and perinatal data, and assessment 
of the lipid profile [total cholesterol (TC), high density lipoprotein (HDL), low density lipoprotein 
(LDL) and triglycerides (TG)]. Poisson regression was used to assess the association of dyslipi-
demia (outcome variable) with the presence of perinatal outcomes (independent variables), when 
the magnitude of the associations were expressed in prevalence ratio (PR) and their respective 
95% confidence intervals (95% CI), with p <0.05 being considered significant. Results: The 
prevalence of dyslipidemia in pregnant women with PE was 56.73%, and it was associated with 
cesarean delivery (PR: 1.52; 95% CI: 1.02-2.26 and p = 0.039) and preterm births (RP: 1.49; 
95% CI: 1.13-1.96 and p = 0.004). Conclusion: The prevalence of dyslipidemia in pregnant 
women was high in pregnant with PE and increase the prevalence of cesarean delivery and 
prematurity. Thus, the evaluation of these markers should be observed with greater attention 
among prenatal care professionals.

RESUMO
Introdução: Estudos têm demonstrado que gestantes com pré-eclâmpsia (PE) apresentam 
maiores alterações no perfil lipídico quando comparadas a gestantes sem a doença, o que pode 
levar a desfechos perinatais adversos. Assim, o objetivo deste estudo é avaliar a prevalência de 
dislipidemia em gestantes com PE e sua relação com desfechos perinatais adversos. Método: 
Estudo transversal realizado em uma capital do Nordeste do Brasil, em 2017, com gestantes 
com PE e seus recém-nascidos por meio da aplicação de formulário padronizado para coleta 
de dados socioeconômicos, obstétricos, estilo de vida, antropométricos e perinatais e avaliação 
do perfil lipídico [colesterol total (TC), lipoproteína de alta densidade (HDL), lipoproteína de 
baixa densidade (LDL) e triglicerídeos (TG)]. A regressão de Poisson foi utilizada para avaliar 
a associação da dislipidemia (variável de desfecho) com a presença de desfechos perinatais 
(variáveis independentes), quando a magnitude das associações foi expressa em razão de 
prevalência (RP) e seus respectivos intervalos de confiança de 95% (IC95%), com p <0,05 sendo 
considerado significativo. Resultados: A prevalência de dislipidemia em gestantes com PE foi 
de 56,73%, estando associada ao parto cesáreo (RP: 1,52; IC 95%: 1,02-2,26 e p = 0,039) 
e prematuridade (RP: 1,49; IC 95%: 1,13-1,96 e p = 0,004). Conclusão: A prevalência de 
dislipidemia em gestantes foi elevada em gestantes com PE e aumenta a prevalência de parto 
cesáreo e prematuridade. Assim, a avaliação desses marcadores deve ser observada com maior 
atenção entre os profissionais da assistência pré-natal.
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 INTRODUCTION 

It is estimated that preeclampsia (PE), a specific preg-
nancy syndrome, affects 1-8% of pregnancies worldwide, 
being considered the second cause of maternal morbidity 
and mortality worldwide. In addition, approximately 73% 
of hospital admissions are due to gestational hypertensive 
syndromes, causing a great impact on the health system1.

It is known that multiple factors are involved in the patho-
physiology of PE. Thus, recently, a theory called “two-stages 
theory” that can explain the pathophysiological changes of 
the disease, where in the first stage there would be placental 
ischemia caused by poor placentation caused by several 
factors, among them immunological and genetic factors; and, 
sequentially, there would be the second stage, which would 
be caused due to the release into the plasma of molecules 
derived from the placenta, such as antiangiogenic factors, 
inflammatory mediators, vasoconstrictor factors, among 
others, which would lead to an exacerbation of the inflam-
matory response and a redox imbalance vascular causing 
endothelial dysfunction2.

In this context, considering that endothelial dysfunction is 
one of the factors related to the pathogenesis of PE and that 
atherosclerosis has metabolic changes similar to this disease, 
studies have shown that pregnant women with PE have greater 
changes in the lipid profile when compared to those without 
the disease, and report that maternal predisposition to the 
disease could also be explained by an abnormal lipid meta-
bolism that would lead to endothelial injury3,4.

Studies have shown that PE when in association with other 
diseases or with some altered biomarker already associated 
with risk, complication or severity, presents worse perinatal 
outcomes. Like this, different biomarkers have been studied in 
the scientific community, including ferritin, uric acid, soluble 
endoglin, among others, in order to predict the risk of compli-
cations and / or severity of PE5. Therefore, it is believed that 
an altered lipid profile can be used as a prognostic marker for 
PE, as well as a risk factor for the development of the disease, 
since studies show that dyslipidemia may be involved in the 
etiopathogenesis of the disease3,6.

Thus, the objective of this study is to evaluate the preva-
lence of dyslipidemia in pregnant women with PE and its 
relationship with adverse perinatal outcomes.

METHODS 

Cross-sectional study part of a larger research entitled 
“Characterization of inflammatory biomarkers and redox 
imbalance in pregnant women with preeclampsia: relationship 
with nutritional status and with maternal and fetal repercus-
sions” approved by the Ethics and Research Committee (CEP) 
under process number 35743614.1.0000.5013.

The largest survey included 332 pregnant women with PE. 
Of these, 208 pregnant women had biochemical data that 
could be used in the purpose of this research. 

The research was conducted in 2017 at capital of northe-
astern of Brazil with pregnant women with PE and healthy 
pregnant women and their newborns, and who met the 
inclusion criteria, which were: absence of other chronic dise-
ases such as diabetes, human immunodeficiency virus (HIV), 
sickle cell anemia, among others; presence of neurological 
problems, being excluded those with a smoking habit, due 
to the methodology of the larger research.

First, a standardized form was applied that included socio-
economic, obstetric, lifestyle, anthropometric and perinatal 
data. Subsequently, blood was collected by trained professio-
nals, employees of the university hospital itself, considering 
all the parameters of biosafety for the measurement of lipid 
profile markers: total cholesterol (TC), high density lipoprotein 
(HDL), low density lipoprotein (LDL) and triglycerides (TG).

For socioeconomic, lifestyle and prenatal data, the 
following variables were considered: age: adolescents when 
≤19 years old, average age when between 20 and 34 years 
old, and ≥35 years old; education: it was classified as <4 
years or ≥4 years of study race: was classified as black or 
non-black; marital status: single or married; income: < or 
≥ a minimum wage, minimum wage of 2017 which was R$ 
937.00; Occupation: when exercising any activity that gene
rated income; alcoholism: yes or no; start of prenatal care: 1st 
trimester or 2nd or 3rd trimester, primigravida: when it is the first 
pregnancy; Previous PE: when had PE in previous pregnancies, 
and complications during pregnancy: absence or presence.

The anthropometric assessment of pregnant women 
was performed using the last gestational weight and height 
collected from the pregnant woman’s card to calculate the 
body mass index (BMI), which was used as the cutoff point for 
the classification of nutritional status, as established by Atalah 
et al.7. Gestational weight gain was assessed according to the 
recommendation of the Institute of Medicine8 (IOM), which 
establishes goals for gestational weight gain according to 
pre-gestational nutritional status.

The cutoff points used to assess changes in serum lipid values 
were: TC> 280 mg/dL; HDL <50 mg/dL; LDL> 160 mg/dL; 
and TG> 260 mg/dL, these recommendations being specific 
to pregnant women as recommended by Burrow and Ferris9. 
Non-HDL cholesterol was calculated according to the formula 
recommended by the Update to the Brazilian Dyslipidemia 
Guidelines10, which defines as therapeutic targets for non-HDL 
cholesterol the sum of 30 mg/dL to the LDL cutoff point. Thus, 
190 mg/dL was used as a cutoff point to assess changes in 
non-HDL cholesterol of pregnant women in this research.

The presence of dyslipidemia (outcome variable in this 
research) was performed according to the classification of the 
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type of dyslipidemia, when present, considering the definition 
criteria of the Update on the Brazilian Dyslipidemia Guide-
lines10, that is, it was considered as isolated hypercholesterol-
emia when there was an isolated increase in the LDL, isolated 
hypertriglyceridemia when there was an isolated increase in 
TG, mixed hyperlipidemia when there was an increase in 
LDL associated with an increase in TG and low HDL when 
there was a decrease in HDL alone or in association with an 
increase in LDL or TG.

To evaluate perinatal outcomes, the following variables 
were considered: weight, height, head circumference, Apgar 
values in the 1st and 5th minutes of life. The weight, length at 
birth and head circumference were classified using the weight 
and length curves at birth by Villar et al.11, considering the cut 
points in percentiles according to international standards, of 
which those with weight below the 10th percentile were clas-
sified as small for gestational age (SGA), between the 10th 
and 90th percentiles classified as adequate for gestational 
age (AGA) and those weighing more than the 90th percentile, 
they were classified as large for gestational age (LGA). The 
same cutoff points were considered for classification of length 
at birth and head circumference; gestational age at delivery 
according to criteria proposed by Battaglia and Lubchenco12, 
being classified as: preterm newborns those with GA <37 
weeks; non-preterm newborns GA ≥ 37 weeks; Apgar scores 
in the 1st and 5th minutes of life were considered to assess the 
health condition of the newborn at birth, in which values ≤ 
6 for both minutes characterize risk for the newborn and the 
presence of complications was investigated by analyzing the 
medical records of mothers and newborns13.

All statistical analyzes were performed using the statis-
tical package SPSS (Statistical Package for Social Science) 
version 20.0, adopting a 95% confidence level (α = 0.05). 
The normality of the distribution was assessed by applying 
the Kolmogorov-Smirnov test with correction Lilliefors and 
the homogeneity of variances by the Levene test. Pearson’s 
chi-square test was used to assess the relationship between 
categorical variables. Student’s t test (parametric test) was 
used to assess the means in the PE group and Mann-Whitney 
test (nonparametric test). Poisson regression was used to 
assess the association of dyslipidemia (outcome variable), a 
variable expressed in a dichotomous manner, with the pres-
ence of perinatal outcomes (independent variables). The 
magnitude of the associations between the outcome variable 
and the independent variables were expressed in PR and their 
respective 95% confidence intervals (95% CI), with p <0.05 
being considered significant.

RESULTS

Pregnant women with PE were 25.03 ± 7.34 years of 
age, being 28.02% adolescents and 13.04% in advanced 

age. Most pregnant women with PE were brown / white 
(88.94%); had some degree of education (95.74%); had 
monthly family income> 1 minimum wage (72.92%); work at 
home (82.21%); deny alcoholism (89.90%); did prenatal care 
(98.08%); were overweight (67.78%) and inadequate gesta-
tional weight gain (70.16%, 23.56% being insufficient and 
46.60% excessive), with no significant difference (p> 0.05) 
regarding these characteristics according to the presence or 
absence of dyslipidemia (Table 1).

The means or median and standard deviations or inter-
quartile interval of the lipid profile values of pregnant women 
with PE were: 214.33 ± 51.82 to total cholesterol; 114.43 
± 38.15 to LDL fraction; 210.02 ± 84.56 to triglycerides 
fraction; 58.15 ± 49.9 to HDL fraction and 157.25 ± 50.81 
to non-HDL fraction.

The prevalence of dyslipidemia in pregnant women with 
PE was 56.73% (n = 118), of which low HDL represented 
the most prevalent (64.41%). 

Table 2 shows the perinatal outcomes according to the 
presence or absence of dyslipidemia in the studied group, 
where their presence increase the prevalence of cesarean 
deliveries (PR: 1.52; 95% CI: 1.02-2.26 and p = 0.039) and 
births of premature children (PR: 1.49; 95% CI: 1.13-1.96 
and p = 0.004).

DISCUSSION 

In the present study, one of the first described in the litera-
ture in involves dyslipidemia and PE, a high prevalence of 
dyslipidemia was found in pregnant women with PE, and its 
increases the prevalence of perinatal outcomes as cesarean 
delivery and the birth of premature children.

Similarly, Jamal et al.14 studying pregnant women with PE 
in Pakistan found a prevalence of dyslipidemia of 59%. In 
pregnant women without PE, a population study carried out 
by Smith et al.15, in California, found dyslipidemia in 0.31%, 
whereas in non-pregnant adult women in Brazil the prevalence 
is 35.1%16. Thus, the present study reinforces the finding that 
dyslipidemia is more common in pregnant women with PE 
when compared to pregnant women without the disease and 
to non-pregnant adult women.

A meta-analysis that evaluated cohort studies concluded 
that hypertriglyceridemia precedes the development of PE3, 
which is caused by the hepatic production of very low density 
lipoproteins (VLDL) rich in TG due to their lipolysis in adipocytes, 
and by the decrease in VLDL clearence due to the decrease in 
lipoprotein lipase (LPL) and liver lipase, being the main lipid 
manifestation observed in pregnancies with dyslipidemia6. In 
this study pregnant women with PE presented higher mean 
TG levels when compared with pregnant women without the 
disease, similar to the findings by Jamal et al.14 who found 
an average with pregnant women with the disease in Multan.
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Table 1 – Characterization of pregnant women with pre-eclampsia with and without dyslipidemia assisted at a maternity hospital in Maceio, Alagoas, 2017.

Variables Total  
n = 208 (100%)

With 
Dyslipidemia

n = 118
(56.73%)

Without 
Dyslipidemia

n = 90 
(43.27%)

OR IC95% p*

Age

   ≤19 years 58 (28.02) 35 (29.66) 23 (25.84) 1.228 0.663 – 2.276 0.536

   20-34 years 122 (58.94) 68 (57.63) 54 (60.68) 1.00

   ≥35 years 27 (13.04) 15 (12.71) 12 (13.48) 0.947 0.419 – 2.137 1.000

Black race

   Yes 23 (11.06) 12 (10.17) 11 (12.22) 0.813 0.341 – 1.938 0.661

   No 185 (88.94) 106 (89.83) 79 (87.78) 1.00

Education

   <4 years 8 (4.26) 6 (5.08) 2 (2.86) 2,357 0.464 – 11.964 0.470

   ≥4 years 180 (95.74) 112 (94.92) 68 (97.14) 1.00

Marital status

   Single 45 (21.63) 27 (22.88) 18 (20.00) 1.187 0.606 – 2.323 0.734

   Married 163 (78.37) 91 (77.12) 72 (80.00) 1.00

Income

   < 1 SW 52 (27.08) 30 (28.04) 22 (25.88) 1.116 0.587 – 2.122 0.870

   ≥1 SW 140 (72.92) 77 (71.96) 63 (74.12) 1.00

Working outside the home

   Yes 37 (17.79) 20 (16.95) 17 (18.89) 0.876 0.429 – 1.790 0.719

   No 171 (82.21) 98 (83.05) 73 (81.11) 1.00

Primigravid

   Yes 120 (57.97) 70 (59.32) 50 (56.18) 1.138 0.652 – 1.985 0.672

   No 87 (42.03) 48 (40.68) 39 (43.82) 1.00

Smoke

   Yes 21 (10.10) 13 (11.02) 8 (8.89) 1.269 0.502 – 3.206 0.651

   No 187 (89.90) 105 (88.98) 82 (91.11) 1.00

Prenatal care

   Yes 204 (98.08) 116 (98.31) 88 (97.78) 1,318 0.182 – 9.542 1.000

   No 4 (1.92) 2 (1.69) 2 (2.22) 1.00

Pregnancy complications

   Yes 68 (32.69) 38 (32.20) 30 (33.33) 0.950 0.530 – 1.704 0.882

   No 140 (67.31) 80 (67.80) 60 (66.67) 1.00

Gestational BMI 

   Low weight 10 (5.15) 3 (2.70) 7 (8.43) 0.302 0.076 – 1.204 0.102

   Eutrophy 43 (22.16) 28 (25.23) 15 (18.07) 1.00

   Overweight 63 (32.47) 41 (36.94) 22 (26.51) 1.624 0.872 – 3.023 0.163

   Obesity 78 (40.21) 39 (35.13) 39 (46.99) 0.611 0.342 – 1.093 0.105

Weight gain

   Insufficient 45 (23.56) 27 (25.00) 18 (21.69) 0.953 0.281 – 3.235 1.000

   Adequate 57 (29.84) 29 (26.85) 28 (33.73) 1.00

   Excessive 89 (46.60) 52 (48.15) 37 (44.58) 1.180 0.665 – 2.091 0.662
* Chi-square test. p <0.05 as significant. BMI = body mass index; OR = Odds ratio; SW = minimum wage.
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Table 2 – Association between dyslipidemia and perinatal outcomes in pregnant women with pre-eclampsia assisted at a maternity hospital in Maceio, Alagoas, 2017.

Variables
With

Dyslipidemia
Without 

Dyslipidemia PR (IC95%) p*

n = 115 (56.37%) n = 89 (43.63%)

Mode of Delivery

   Cesarean 94 (81.74) 59 (66.29) 1.52 (1.02-2.26) 0.039

   Normal 21 (18.26) 30 (33.71) 1.00

Gestational age at birth

   Preterm 40 (35.40) 17 (19.32) 1.49 (1.13-1.96) 0.004

   No Preterm 73 (64.60) 71 (80.68) 1.00

Birth weight

   SGA 16 (14.41) 8 (9.41) 1.16 (0.78 – 1.72) 0.461

   AGA 75 (67.57) 62 (72.94) 1.00

   LGA 20 (18.02) 15 (17.65) 1.03 (0.69 – 1.52) 0.888

Length at birth

   Low 10 (9.90) 7 (8.75) 1.01 (0.60 – 1.70) 0.959

   Adequate 69 (68.32) 54 (67.50) 1.00

   High 22 (21.78) 19 (23.75) 0.96 (0.65 – 1.41) 0.830

Cephalic perimeter

   Low 18 (17.65) 8 (10.00) 1.37 (0.99 – 1.88) 0.053

   Adequate 48 (47.06) 43 (53.75) 1.00

   High 36 (35.29) 29 (36.25) 0.95 (0.69 – 1.31) 0.761

Apgar 1st minute

   Low 10 (9.43) 10 (11.90) 0.93 (0.55 – 1.57) 0.794

   Adequate 96 (90.57) 74 (88.10) 1.00

Apgar 5th minute

   Low 1 (0.93) 3 (3.53) 0.41 (0.07 – 2.41) 0.323

   Adequate 106 (99.07) 82 (96.47) 1.00

Birth complications

   Yes 19 (16.67) 7 (8.05) 1.05 (0.78-1.40) 0.350

   No 95 (83.33) 80 (91.95) 1.00

* Poisson regression adjusted for: age, race, education, marital status, income, paid activity, primigravida, alcoholism, complications during childbirth, gestational BMI, gestational weight. p <0.05 as 
significant. AGA = adequate for gestational age; LGA = large for gestational age; PR = Prevalence ratio; SGA = small for gestational age.

Furthermore, other meta-analysis that aimed to evaluate 
genes associated with the development of PE found an asso-
ciation of the disease with the LPL gene, where the alteration 
in the rs268 allele is related to the decrease in LPL activity 
and associated with development of PE, whose mechanisms 
by which such an event occurs are not yet described in the 
literature17. However, changing this gene can explain why 
pregnant women with PE would have higher serum TG levels 
when compared to those without the disease.

Recently, study evaluated  the association between high 
levels of TG and low levels of HDL in adults, justifying that in 
the presence of hypertriglyceridemia generates an imbalance 

in the production of lipoproteins that leads to less production 
of HDL, this also leads to a higher number of smaller HDL 
particles with higher catabolic rates, contributing to even lower 
HDL-C18. These data justify the fact that the most prevalent 
type of dyslipidemia in our study was low HDL. Another factor 
that justify it is that the classification of the type of dyslipidemia 
according to criteria of the Update of the Brazilian Dyslipi-
demia Guidelines10, does not work low HDL in an isolated 
way like other lipid fractions, that is, pregnant women who 
had changes in serum levels of HDL associated with changes 
in other lipid fractions, such as TG, were classified with the 
type of low HDL dyslipidemia. 
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In addition, a multicentric case-control study conducted in 
eight Colombian cities, which aimed to assess the association 
between maternal lipids and apolipoproteins with the presence 
of PE found, in addition to an association between hypertri-
glyceridemia and the disease, an association between low 
HDL and PE19. Other study, conducted in Iowa, who evaluated 
the genetic predisposition of dyslipidemia and the risk of PE, 
found a greater genetic predisposition for the decrease in HDL 
levels associated with the increased risk of PE20. 

It is noteworthy that in the context of atherogenic lipopro-
teins, non-HDL cholesterol, unlike LDL alone, is the one that 
best reflects the atherogenic potential, which is considered 
one of the risk factors for cardiovascular events. Another 
factor to consider is that during inflammatory processes, as 
observed in these comorbidities, there is an increase in levels 
of apolipoprotein A and it is more subject to oxidation and 
uptake by macrophages, when compared to LDL, thus having 
greater atherogenic potential. Thus, more studies need to 
analyze the presence of changes in apolipoprotein A and in 
non-HDL cholesterol in pregnant with PE and dyslipidemia21.

In addition to the observed lipid changes, in this research 
there was a high percentage of overweight and obese pregnant 
women and almost half of them had dyslipidemia, despite the 
lack of association between these variables. In a case-control 
study carried out in Dubai, which aimed to determine the asso-
ciation between dyslipidemia, overweight and the risk of PE, 
found that, mainly, hypertriglyceridemia was highly correlated 
with overweight in pregnancies with the disease4. In other study, 
report that in obese pregnant women dyslipidemia is more 
accentuated which could be justified by the fact that overweight 
pregnant women have greater difficulties in adapting to the 
metabolic change characteristic of the gestational period6. 

As for perinatal outcomes, the present study found an 
extremely high rate of cesarean deliveries, being even bigger 
when in the presence of dyslipidemia. These values are higher 
than that recommended by the World Health Organization22 
which determines that a percentage of C-sections greater than 
10%. It is noteworthy that this mode of delivery can result in 
maternal and child complications such as perinatal asphyxia, 
stillbirth, uterine rupture or obstetric fistula22.

Furthermore, in the present study, the presence of dyslipi-
demia also increased the prevalence of prematurity. Similarly, 
in a study conducted in Beijing found with singleton pregnancy 
women that hypertriglyceridemia is associated with a higher 
risk of preterm birth and fetal macrosomia23. As dyslipidemia 
in the gestational period has been recently analyzed, few 
studies relate this disorder to perinatal outcomes, with preterm 
delivery being the main outcome treated in the literature15.

It is noteworthy that premature births are associated with 
adversities such as peri-intraventricular hemorrhage, peri-
ventricular leukomalacia, prolonged mechanical ventilation, 

retinopathy of prematurity or bronchopulmonary dysplasia, in 
addition to abnormalities in neurodevelopment24. Thus, more 
studies need to be carried out observing the association of 
premature births when both diseases are associated in the 
gestational period.

With regard to the public health, the high rates of cesarean 
sections and prematurity cause higher spending on public 
coffers, since cesarean sections are more expensive, and 
both outcomes can cause: an increase in the number of days 
of hospitalization; referral to intensive care units; and higher 
expenses with medications, anesthetics and professionals25.

As for the limiting factors of the research, it is likely that the 
high rate of cesarean sections observed in this research is related 
to the high rate of prematurity found. However, our study did not 
evaluate this relationship. Also, the type of cross-sectional study 
does not allow precision in the relationship between cause and 
effect of dyslipidemias in PE, and the non-dosage of apolipo-
protein A hinders further discussion of the findings. 

CONCLUSION

The prevalence of dyslipidemia in pregnant women was 
high in pregnant with PE and increase the prevalence of 
cesarean delivery and prematurity. 

These data show that it is necessary to assess serum lipid 
levels as a routine in prenatal care, especially in the group of 
pregnant with PE, aiming to minimize fetal outcomes caused 
by the association of both diseases, thus reducing the morbi-
dity and mortality and costs for public health.
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