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INTRODUCTION

Hypertensive conditions which develop related to preg-

ABSTRACT

Obijective: To evaluate the first-trimester renin and aldosterone levels in pregnancies com-
plicated by prognosis of preeclampsia and/or related adverse pregnancy outcomes.

Methods: We measured serum levels of renin and aldosterone in pregnant women for
first trimester screening test. Total of 180 pregnant women were included in the study and
144 of them completed the study. All pregnant women were followed during pregnancy for
preeclampsia and related complications. Renin and aldosterone levels in preeclampsia and/
or poor obstetric prognosis group were compared with normal pregnancy outcome group.

Results: Preeclampsia developed in |3 pregnant women and one or more poor obstetric
outcome developed in 36 women. Renin and aldosterone levels were not significantly dif-
ferent in preeclamptic women or those with poor obstetric outcome compared with the
controls.

Conclusion: We think that maternal first trimester renin and aldosterone levels do not
have a role in the pathogenesis and prediction of preeclampsia.

ter birth. However their pathophysiologies have not been
elucidated yet. Renin aldesteron system provides sodium
balance, blode pressure and volume regulation during

nancy bring with them both maternal, and fetal risks. The
most important of maternal risks is eclamptic crisis, while
fetal risks include poor obstetric prognosis as intrauterine
growth retardation (IUGG) developed due to decreased
placental perfusion.l' Gestational hypertension and pre-
eclampsia are multisystemic diseases, and they regress af-

pregnancy.**! Renin—aldosterone system is stimulated with
pregnancy, and demonstrates marked changes when com-
pared with non-pregnants.>4

The role of renin-aldosterone system in preeclampsia, and
IUGG has been investigated in many studies, and contra-
dictory results have been reported. Increased, unchanged
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or even decreased levels of renin, and aldosterone have
been reported in cases with preeclampsia, and IUGG.
[135-11] Studies usually have evaluated renin, and aldostero-
ne during second, and third trimesters, while in very few
studies their levels were measured during first trimester.
Bl These differences in the literature may stem from dif-
ferences in methods or timing (I*, 2" or 3™ trimester)
measurements.

In this prospective study, we aimed to evaluate the corre-
lation between renin, aldosterone levels measured during
the first trimester with preeclampsia, and poor pregnancy
prognosis, and its role in the prediction of preeclampsia.

MATERIAL AND METHODS

This prospective study was performed in perinatology
polyclinics of our hospital between February 2014, and
February 2015. Local ethic comitte approval and written
informed constent forms of the patients were obtained.
For the first trimester screening tests blood samples were
drawn between | 1., and 14. gestational weeks to measure
renin, and aldosterone levels. The patients who stated that
they will attend follow-up visits in our clinic were included
in our study in order of their times of application. The pa-
tients with medical problems as chronic hypertension, di-
abetes mellitus, endocrinologic disease, and chronic renal
disease, those with high risk based on double test results,
pregnants with congenital anomalies, and multiparas were
not included in the study Among a total of 180 pregnant
participants only 144 patients completed the study.

Fasting state blood samples were obtained from the pa-
tients who applied for the first trimester screening tests.
Blood samples were collected in dry gel-filled tubes.To
prevent erroneous results due to fibrin formation, and he-
molysis, the tubes were awaited for 30 minutes for clot
forming. Then the sample was centrifuged for 10 minutes
at 4000 rpm. Blood samples were transferred into EDTA
containing tubes to obtain plasma portion, and promptly
tubes were centrifuged at 4000 rpm for 10 minutes. Al-
dosterone was analyzed in serum, and renin in plasma
portions of the samples transferred into Eppendorf tubes,
and kept under -80°C till the day of analysis. For measure-
ments, serum, and plasma samples stored at -80 were bro-
ught into room temperature for their thawing. The thawed
samples were homogenized in a mixer, and renin levels
were measured using DIAsource renin EASIA kit (DIAso-
urce immunoassays S.A Belgium). The sensitivity of the kit
was specified as 3.9 pg/ml. Intraassay CV (Coefficients of
Variability) for 67.3 pg/ml was 2.2%, and interassay CV for
64.6 pg/ml was indicated as 3.3 percent.

Aldosterone was measured using sandwich ELISA method
with DiaMetra Aldosteron ELISA kit (DiaMetra R&D and
manufacturing Perrugia/ITALY). The sensitivity of the kit

was specified as 7 pg/ml. Its intraassay, and interassay CVs
were <9.7% and <I 1%, respectively.

Ultrasonographic screening of all pregnant women were
performed by the same perinatologist using the same equ-
ipment (General Electric, Voluson E6, Austria GmbH &
Co OG abdominal convex probe 2—7 MHz, RAB6-D), and
pregnant women were followed up till birth. Type of deli-
very, gestational week, and birth weight of newborns were
recorded.

Fetal death, preeclampsia, gestational hypertension (non-
proteiniiric hypertension developed during pregnancy),
low-birth-weight baby (SGA — birth weight that is below
the 10. percentile for gestational age), and preterm birth
(birth at <34 gestational week) were considered as poor
obstetric prognosis. Generalized edema proteinuria (2300
mg/24 hr), and hypertension (>140/90 nmHg) developed
unrelated to a renal disease after 20. gestational week
were accepted as the criteria for preeclampsia.

For statistical analysis of the study results, IBM SPSS Sta-
tistics 22 (IBM SPSS, Turkey) program was used. Fitness
of parametres to normal distribution was evaluated using
Shapiro-Wilk normality test. Study data were evaluated
using descriptive statistical methods (mean, standard de-
viation, and frequency), for intergroup comparisons of
parametres with normal distribution Student t test, for
those without normal distribution Mann-Whitney U test
were used. Statistical significance was evaluated at a level
of p<0.05.

RESULTS

Hundred and eighty consecutive patients who consulted
perinatology clinic of our hospital for double test, and vo-
lunteered to participate in the study were included in our
study. During follow-up of the patients, pregnants whose
probable risk of chromosomal anomaly were greater than
1/370 between | 1., and 14. gestational weeks were exclu-
ded from the study Besides, patients with morbid obesity,
chronic hypertensive disease, preexisting renal proteinu-
ria, and those lost to follow-up were excluded from the
study. Thus our study was completed with 144 patients.

All patients were followed up during entire course of the-
ir pregnancies. During monitorization of the patients, 13
patients were diagnosed as preeclampsia. In our study gro-
up, preeclampsia was seen in nearly 9% of the patients.
Gestational hypertension developed in 3 patients, also
preterm labour (n=6), intrauterine growth retardation
(n=12), and oligohydramnios (n=7), and intrauterine fetal
death were detected (n=5). Other complications included
development of gestational thrombocytopenia (n=2), and
gestational cholestasis (n=1). In conclusion, in 36 patients
one or more than one unfavourable obstetric outcome
developed.
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Table I. Clinical and biochemical characteristics of the normotensive, while preeclampsia (n=13; 9%), and gestati-
patients onal hypertension (n=3; 2.1%) were detected in respecti-
ve number of patients. Sixteen percent of the cases were
Min-Max MeanZSD smokers. In our study preeclampsia recurred in 4 (57.1%)
Maternal age (years) 18-40 29 1544.90 of 7 cases with a history of preeclampsia.
Gestational age (wks) 21-42 38.49+2.31 Any statistically significant intergroup difference was not
Birth weight (gr) 550-4900 3297.524533.74 detected between the cases with unfavourable, and favou-
ety (il 121062 40,08+ 15.68 rable obstetric outcomes regarding renin, and aldosterone
levels (Table 2). In pregnants who developed preeclampsia,
Aldosterone (pg/mi) 767719986 246.35:221.83 and gestational hypertension, renin, and aldosterone levels
petalles were much lower but without any statistically significant
Male 73 507 difference.
Female 70 48.6
Ex fetus (ambiguous) | 0.7 DISCUSSION
Parity
Nlfrs 33 229 Multiple number of biomarkers have been investigated du-
Primipara/multipara " 771 ring the first trimester of pregnancy as predictive factors

SD: Standard deviation.

Clinical characteristics of the cases are summarized in
Table |. Complications developed in study participants
included preterm labour (n=6; 4.2%), intrauterine growth
retardation (n=12; 8.3%), and intrauterine fetal death
(n=5; 3.5%). Majority (n=128; 88.95%) of the cases were

in pregnancy-induced hypertension, and especially preec-
lampsia which is one of the predominant causes of mater-
nal, and fetal morbidity, and mortality. Renin — aldosterone
system has been held responsible from the underlying pat-
hophysiology of these diseases.!'!!]

Activated renin concentration slightly increases in the first
trimester of the pregnancy, and at 20. gestational week
reaches up to 5 —fold higher levels compared to baseline,

Table 2. Evaluation of poor obstetric history, maternal renin, and aldosterone levels
Renin Levels Renin Aldosteron Levels Aldosterone
(MeanxSD) P! (MeanxSD) P2
Preeclampsia
Present (n=13) 41.79+9.28 0.529 412.21515.19 0.235
Absent (n=131) 39.91x16.2 229.89£163.1 1
Hypertensive disease
Present (n=16) 43.4+11.53 0.372 373.76+468.78 0.291
Absent (n=128) 39.67x16.12 230.42+164.78
Preterm Labour
Present (n=6) 43.2+8.02 0.620 189.94+117.08 0.572
Absent (n=138) 39.95+15.94 248.8+225.21
Small for gestational age
Present (n=12) 39.53+16.36 0.900 203.36+148.08 0.603
Absent (n=132) 40.13£15.68 250.26£227.36
Intrauterine fetal death
Present (n=5) 47.61+16.45 0.276 141.31+90.27 0.167
Absent (n=139) 39.81x15.65 250.13£224.37
Poor obstetric prognosis
Present (n=36) 40.84+14.05 0.737 260.71+33.07 0.417
Absent (n=108) 39.83+16.25 24].56+168.85

'Student t-test; 2Mann-Whitney U test; SD: Standard deviation.
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then draws a plateau.l'? In various studies renin, and al-
dosterone levels were found to be lower in preeclamptic
women than those of normotensive pregnants.®4 Lewis
et al. reported that renin-aldosterone system is effected
by impaired production of vasodilatory prostaglandins.
3] Lower maternal plasma renin levels reflect increased
vasoconstriction in gestational hypertension. In both
normotensive, and hypertensive pregnants renin-renin al-
dosterone system is effected by placental estrogen, and
progesterone, and induces pregnancy-related physiologic
variations both in blood pressure, and blood volume.['!]

In the literature, some publications indicated that in nor-
motensive pregnants plasma renin activity increases, while
in hypertensive pregnants it does not change.l'¥) However
August et al. detected that renin levels in superimposed
eclampsia decrease in the third trimester which they rela-
ted this outcome to defective increase in estradiol levels in
the third trimester.®! In conclusion, they interpreted their
study outcomes as ‘“changes in renin levels are not the ca-
use but the result, and they occur in the third trimester”.
Bl In preeclamptic pregnants, more prominent decreases
were detected in the third trimester rather than the first
trimester.?'* In our study in compliance with these anfe-
romentioned results, we could not have found difference
between plasma renin levels measured in the first trimes-
ter of normotensive, and hypertensive pregnants. Since we
planned our study for prediction of preeclampsia, we did
not measure renin levels in the second, and third trimes-
ters which is one of the limitations of our study. Different
techniques used to measure renin levels, effects of bed
rest, and sodium intake on renin levels in blood samples
have been held responsible from controversial results cited
in the literature.["

In our study a statistically significant difference was not
found between maternal plasma renin levels, and fetal
complications including growth intrauterine retardationon
and these results are similiar with the literature.l'""'’] Renin
does not enter into fetal circulation thus prorenin, rather
than renin plays a role in the regulation of fetal develop-
ment.['d]

Plasma aldosterone level increases progressively starting
from the early gestational period.l"'? On 16" gestational
weelk, it rises up to 40 ng/dl, and at 32. gestational week
it increases up to 60 ng/dl, and it is responsible for inc-
rease in plasma volume.l'2 This increase is partly due to
increases in renin activity, and partly decreases in enhan-
ced antialdosteronic effect of increased progesterone.!'’
In various studies, maternal serum aldosterone levels were
detected to be higher in all three trimesters in pregnants
when compared with non-pregnants, while aldostero-
ne levels were lower in all three trimesters in pregnants
who developed preeclampsia relative to normotensive
pregnants.l'>4 In our study first-trimester maternal serum

aldosterone levels were not statistically significantly diffe-
rent between hypertensive, and normotensive pregnants.
The serum aldosterone levels were measured during early
gestational weeks in our study and this condition might
lead to our different outcomes from the literature. So it is
the second limitation of our study.

Based on literature findings, and our study results, renin-
aldosterone system seems to involve in the outcomes of
gestational hypertensive disease, and related complicati-
ons, rather than their pathogenesis. Though these markers
do not play a role in the development of hypertension,
they might speed up or worsen the process.
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Preeklampsi ve lliskili Kot Obstetrik Prognoz Gelisen Gebelerde Birinci Trimester
Renin ve Aldosteron Duzeyleri

Amag: Preeklampsi ve iliskili kotii obstetrik prognoz gelisen gebelerde birinci trimester renin ve aldosteron diizeylerini belirlemek.

Gereg ve Yontem: Birinci trimester taramasi igin kan veren gebelerde renin ve aldosteron diizeylerine bakildi. Calismaya 180 hasta alindi,
hastalardan 144’u galismayr tamamladi. Gebeler doguma kadar preeklampsi ve kot obstetrik prognoz gelisimi icin izlendi. Preeklampsi ve
kotii obstetrik prognoz gelisen gebelerin sonuglari normal gebelik seyri olan grupla karsilastirildi.

Bulgular: Hastalarin |13’tinde preeklampsi, 36’sinda ise bir veya daha fazla kéti obstetrik sonug gelisti. Peeklampsi ve kotii obstetrik sonug
gelisen olgular ile gelismeyen olgularin renin ve aldosteron diizeyleri karsilastirildiginda istatistiksel olarak anlamli bir fark saptanmadi.

Sonug: Birinci trimester renin ve aldosteron diizeylerinin preeklampsi etiyolojisi ve 6ngérisiinde yeri olmadigini diisiinmekteyiz.

Anahtar Sézciikler: Aldosteron; kotii obstetrik prognoz; preeklampsi; renin.
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