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ABSTRACT

Preeclampsia syndrome is pregnancy-specific andofniee most dangerous types of hypertensionhgheidded
to chronic hypertension or with no previous histofyie present study aimed to investigate the eiffegs in the
fetal and maternal outcomes between the early ateldnset preeclampsia. This was a prospectivereasenal

study conducted on 120 pregnant women with pregudameferred to the emergency centers and wonw@imis

of Ahvaz Imam and Razi Hospitals during March 2@12016. Sixty patients with early-onset and 60epdis with
the late-onset severe preeclampsia were selected. ifclusion criteria included singleton pregnanagd no
previous experience or risk factor of hypertensidhe exclusion criteria included any previous eigrere of
cardiovascular, hepatic, renal, pulmonary, and dee¢ diseases, diabetes, primary hypertension, iplalt
pregnancies, any history of previous preeclampsidampsia, stillbirth, placental abruption, oligadnamnios,
intrauterine fetal growth restriction, Doppler digter, abnormal biometry sonography, experiencehefiewborn
with low Apgar and low birth weight. In this studiie clinical maternal, obstetrical, fetal, and medal outcomes
of the two groups were compared. There were noifgignt differences in the age and body mass in@I)

between both groups. The most significant diffeesraf clinical maternal outcomes between the tvougs were
the frequency of hepatic, hematological, pulmonarngd cerebral diseases, necessity to mother hdizgit®n in

ICU, and maternal death. However, the largest diifces in obstetrical and fetal outcomes betweeriwio groups
were observed in the amount of preterm deliveijlpisth, and abnormal middle cerebral artery in Ppler

assessment. Finally, the greatest differences wboen outcomes between the two groups were obsémntbe low
birth weight, fifth- minute Apgar, and the neces§itr hospitalization in the NICU. The preeclampsjamdrome is a
multi-factorial disease. According to the obserdifferences in pregnancy outcomes, the divisiothisfsyndrome

into two subgroups of late and early-onset preegsian can play crucial role in the diagnosis andattrment of the
complications.
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INTRODUCTION
Hypertension disorders with the prevalence of J&fcent worldwide. Preeclampsia syndrome is onla@fimost

dangerous types of hypertension disorders whetidedato chronic hypertension or with no previousgdry (1). In
addition, preeclampsia is one of the outcomes efjpancy so that affecting 3.9 percent of pregnamnen (2).
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More than half of the maternal deaths related fwehynsion can be predicted (3). The preeclampysidrame as a
pregnancy-specific syndrome affects different osgdrowever, the precise pathogenesis of this symeldoas not
been identified and is most probably multi-factbf@&8). It has increasingly been identified thae tpathologic
processes in the blood flow of mother and placeatzse some disorders in endothelial and musculisr afethe
vessels leading to a series of diseases (9, 16gelns that preeclampsia syndrome is clinicallysgrectral of the
gradual increasing disease (11). Preeclampsiavidedi by the age of pregnancy into the early-opseéclampsia
(EOP) which occurs before the ™3#regnancy week and late-onset preeclampsia (LOfhwoccurs in the 3%
pregnancy week or after (9, 10). Most preeclampages which are close to end of pregnancy (pregnaaek>
34) are associated with mild clinical symptoms.\Omlfew number of patients show severe clinical [gymms (12,
13), while the early-onset preeclampsia can cagiseus outcomes due to the earlier involvemenhefrhother and
the fetus (14). On the other hand, the categodmabf preeclampsia into early- and late-onset pagsgsia has
brought about two relatively different distinguishelinical forms with unique pathophysiologic sgmeitions for
each (13). The present study aimed to identifydifferences in the fetal and maternal outcomes éetwthe early
and late-onset preeclampsia.
MATERIALSAND METHODS

This was a prospective observational study wasopadd on 120 pregnant women with preeclampsia rexfeto
the emergency centers or women’s clinic of the awad centers of Imam and Razi Hospitals of Ahvazdndu
March 2015 to March 2016. Sixty patients with eamhset and 60 patients with the late-onset prequdeamwere
selected based on simple sampling methidte experimental procedures of this study were@ama by ethical
committee of Ahvaz Jundishapur University of Medtli6ziences, Ahvaz, Iran (code: IR. AGUMS.IR.1394 %82
Written consent from was obtained from all of patse The patients were studied from the time okglampsia
diagnosis followed up for three months after delyv&he 3-month follow up period was selected thiece the
following objectives: tracing the the infancy outoes (28 days after birth); identification of theratic
hypertension cases (continuity of the blood pressitirer 3 months from delivery); and omitting thatipnts from
the study. The including criteria were singletoagirancy and having no risk factor or hypertensiqegence. The
excluding criteria were the previous experiencesastliovascular, hepatic, renal, pulmonary andlretaliseases,
diabetes, primary hypertension, multiple pregnaaeyvell as suffering from any kind of preeclampsielampsia,
stillbirth, placental abruption, oligohydramnidatrauterine fetal growth restriction, Doppler dider, biometry
sonography, experience of the newborn with Apgad, law birth weight.

The severe preeclampsia was defined as havingoal lpicessure equal or more than 160/110 mmHg alétig2 g
proteinuria per 24 hrs of urine, or one of thedwling conditions: 1) Platelets fewer than 100,066 microliter, 2)
The level of creatinine more than 1.1 mg/dl or dimgpits level compared to the basal level, 3) Tavieerum
transaminase level compared to the normal levelHéadache, visual disturbances, convulsion attabks,
Pulmonary edema and 6) Intrauterine fetal growsitrietion (1). If the preeclampsia occurs before 34" week of
the pregnancy, it is called early-onset preeclampsd if it occurs in the $4week of the pregnancy and after, it is
called late-onset preeclampsia (13). The gestdtagewas calculated from the first trimester sitnand.

The variables of the study were investigated i frategories including the maternal, obstetricgtalf and neonatal
medical outcomes. The maternal medical outcomdaded hepatic involvement (elevated liver enzynmesatice
the normal rate and sub-capsular hematoma), résaiders (increased serum creatinine to more thlamgy/dl and
oliguria: 24 urine volume less than 400 cc), blalisbrders (Thrombocytopenia less than 100,000 perroitter),
pulmonary disorders (pulmonary edema, plural effislsiand brain disorders (convulsion, visual impaini
persistent headache, cerebnaimorrhage). Meanwhile, the obstetrical outcomesevweensidered to be placental
abruption, oligohydramnios (AFI less or equal tor) and postpartum hemorrhage. The fetal outcohmsever,
included the intrauterine fetal growth restricti¢fetal weight below the tenth percentile and feabdominal
circumference below the tenth percentile), stillhabnormal Doppler of the umbilical artery Puligtindex (PI)
more than 98 percentile, abnormal Doppler of the middle cerkbrtery (Pl less than"5percentile). Finally, the
neonatal outcomes were considered to be thmiBiute Apgar score less than 7, the birth weighsIthan 2500 g,
the level of cerebral hemorrhage in infants ahbiaind the hospitalization cases in NICU.

The statistical analysis was performed with statistpackage SPSS (version 22 SPSS Inc., Chicligmid, USA).
The qualitative and quantitative variables werelya®al using Chi square test and the independetidest test,
respectively. The continuous variables were preseas mean + standard deviation, and the ratinghias with
frequency (relative percent). The P value less th@b were considered as the statistical signitiean
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RESULTS

Sixty patients with the early-onset preeclampdar(sg before the 34week of pregnancy) and 60 patients with the
late-onset preeclampsia (starting at th& Sveek of pregnancy and after) were analyzed. Sipatiins of the
mothers and a comparison between the two groufigOéf and LOP have been presented in Table 1. Thagee
age of the mothers with early-onset preeclamps®26a77 + 6.26 and that of mothers with late-opseéclampsia
was 27.80 £ 6.34, which showed no significant défee (P= 0.3). The number of the nulliparity casethe EOP
group (51.7%) was significantly more than the LOBup (33.3%) (P= 0.042). The BMI in the EOP groRp.76 +
4.73) was less than the LOP group (27.79 + 6.17Was not significantly different (P= 0.11) whiléVB more than
30 kg/nf was significantly observed in the LOP group (P83).

Table 1. Comparison of maternal characteristics between patientswith early and late onset sever e preeclampsia

Characteristics | All severe PE(n=120) Early-onse{®50) | Late-onset PE (n=6() P-vallie

Age(years) Mean 2 SD 27.28 + 6.29 26.77 + 6.26 27.86.34 03
max-min 13-44 13-44 17-40
Parity (nullipara) 51 (42.5) 31(51.7) 20 (33.3) 0.042
2 Mean * SD 26.7 £ 557 25.76 + 4.73 27.7%.27

BMi(kg/m’) max-min 18.3.53 18.3-42 19-49 011
BMI>30 kg/nt 24 (20) 9 (15.1) 15 (25) 0.03
Gestational week at diagnosis , mean + SD(range) 32 + 2 (20-42) 28 + 2 (20-33) 36 +1(34-42) .0D
Delivery week, mean + SD (range) 34 + 2 (22-42) 32 + 2(22-38) 37 + 0.5(34-42 0.03p

In Table 2, the results of clinical and obstetrioatcomes have been presented for all the patamdsfor both
groups separately. Most of the women participatmthis study had hepatic involvement (69 patieB&5%), and
hepatic involvement in the EOP group was signifisamore than the LOP group (45 vs. 24 patients 0R3001).
The rate of hematological disorder in EOP was Siggmtly higher than LOP (P= 0.03). Renal complimatwas
observed in 13 patients in the EOP group (21.6%) 2apatients in the LOP group (11.6%), which repnésd no
significant difference (P= 0.1). The amount of pairary involvement in the EOP group (13.3%) was ifiantly
more than that in the LOP group (1.7%) (P= 0.01®)addition, 33 patients (55%) of the 60 patiertthe EOP
group and 16 patients (26.7%) of the 60 patienthe®fLOP group had cerebral involvement, showirsigaificant
difference (P= 0.001). The number of ICU hospitdizases were 28 patients in the EOP group andtienfs in
the LOP group, again indicating a significant diéiece (P=0.001). Four cases in the EOP group aedase in the
LOP group died and this showed a significant diffexe (p= 0.04). Nine cases including 7 patientsénEOP group
(11.7%) and 2 patients in the LOP group (3.3%) pladental abruption representing no significantedénce (p=
0.08). Meanwhile, 22 out of 120 patients had oligtramnios, 9 of which (15%) were in the EOP grond 43
(21.7%) were in the LOP group indicating no sigrdfit difference (p= 0.2). In addition, there wassigmificant
difference in postpartum hemorrhage rate betweef@P group (13.3%) and the LOP groups (11.7%0(px

Table 2: Comparison of clinical and obstetrics outcomes between patientswith early and late onset severe preeclampsia

Characteristics All severe PE(n=120) Early-onsgnREQ) | late-onset PE(n=6Q) P-valJe
Liver involvement 69 (57.5) 45 (75) 24 (40) <0.0001
Hematological involvemen 21 (17.5) 15 (25) 6 (10) 0.03
Renal involvement 20 (33.3) 13 (21.6) 7 (11.6) 0.1
Pulmonary involvement 9(7.5) 8 (13.3) 1(1.7) ®.01
Cerebral involvement 49 (40.8) 33 (55) 16 (26.7) 00Q.
ICU admission 40 (33.3) 28 (46.6) 12 (20) 0.001
Maternal death 5 (4.16) 4 (6.6) 1(1.6) 0.04
Placenta abruption 9(7.5) 7 (11.7) 2(3.3) 0.08
Oligohydramnios 22 (18.3) 9 (15) 13 (21.7) 0.2
Postpartum hemorrhage 15 (12.5) 8 (13.3) 7 (11.7) 50
Preterm delivery 75 (62.5) 51 (85) 24 (40) <0.0001

Table 3 compares the fetal and neonatal outconteseba patients with early and late onset preeclanpe rate
of stillbirth in the EOP group and the LOP grouprev® and 1 cases, respectively, which indicate@mifeant
difference (p= 0.008). Seventy one of 120 fetusas growth retardation 34 cases of which (56.7%)ewerthe
EOP group and 37 cases (61.7%) were in the LOPpgralicating no significant different (p= 0.3). tine Doppler
assessment, 8 cases in the EOP group had umbiiteay above the §5percentile while 5 cases in the LOP group
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demonstrated this disorder (p= 0.2). In additibe, P| of the middle cerebral artery of 19 cases6@) and 6 cases
(10%) were less than th& Bercentile, showing a statistically significantfelience in the two groups (p= 0.002).

Based on this comparison, the previous studiesdtei that the"™minute Apgar scores in 20 newborns of 120 in
the studied sample was less than 7 (33.3%) of wiviete in the EOP group and only one case in the gfRp.
This difference was statistically significant (p0001). There was 1 case of cerebral hemorrhageeihOP group
and 7 cases (11.6%) in the EOP group, showinggrifi&ant difference for the finding (p= 0.061). 8 humber of
NICU hospitalized newborns in the EOP group wasifigantly more than those in the LOP group (63.3%
vs.16.7%, p< 0.0001).

Table 3: Comparisons of fetal and neonatal outcomes between patientswith early and late onset severe preeclampsia

Characteristic All severePE(n=120; | Early-onset PE(n 60) | Late-onset PE(n 60) | P-value
Stillbirth 10(8.3%) 9 (15%) 1(1.6%) 0.00¢
Biometry disorder 71 (59.2%) 34 (56.7%) 37 (61.7%) 0.3
Abnormal Doppler of Umbilical artery 13 (10.8%) B3(3%) 5 (8.3%) 0.2
Abnormal Doppler of cerebral artery 25 (41.6%) 29.6%) 6 (10%) 0.002
Low 5-minute Apgar score 21 (17.5%) 20 (33.3%) B%) <0.0001
Birth weight< 2500 g 56 (46.75% 44 (73.2%) 12 (20%) <0.000:
Cerebral hemorrha 7 (5.8%) 7 (11.€%) 1(1.€%) 0.061
NICU hospitalization 47 (45%) 38 (63.3%) 10 (16.7%) <0.0001

DISCUSSION

Although the cause of preeclampsia has not yet bledéinitely identified, any disorder in both the teal and
placental factors affects its pathogenesis. In $higly, only the cases of preeclampsia were coreddeith its
further division into the two groups of early-ongeéeclampsia (gestational age less thdhdek of pregnancy)
and late—onset preeclampsia (th& 84ek of pregnancy and after). It is believed thase two groups are different
regarding their pathogenesis. While the early-ors@tostly associated with inherent placental fect@\bnormal
trophoblast invasion to the uterine spiral vesséis late-onset is mostly identifiable with magdrfactors such as
high BMI, diabetes, and others. Based on our resstime of the investigated outcomes are significaifferent
between the groups and this is in agreement withesother study (14, 15). Dividing the preeclampsia the
early-onset and late-onset is a relatively new eph@nd seems more logical than dividing the pesepbia into
sever and non-sever groups (16). It is approvetttigacomplications of pregnancy in early-onseepl@mpsia are
clearly more than those in late-onset preeclamfgifand the findings of the present study supt@se findings.
In the present study, there was no significanteddifice between the average maternal age betweéndrgroups
of early-onset and late—onset. These finding haenbapproved in the study of Li et al. (17). Altgbun their
study the age more than 35 was considered a metior fim the development of preeclampsia, the ldaflifference
between the average age of mothers in both grofiany-onset and late—onset has been mentionetieiin
research (17). In this study, there was a sigmifichifference in parity so that the number of madlity areas in the
early-onset group was obviously more than the daiget group clearly (51.7% vs.33.3%). In some stydindings
are in disagreement with our results (9, 14, 17, Bour study, the average BMI in the two growss the same
while the number of cases with BMI more than 30nKgh the late-onset group was significantly morentt#ose in
the early—onset group. These findings are in aerare with the findings of previous studies (17, 18)

In our study, the largest difference between the groups in clinical maternal outcomes was respelgtithe
amount of hepatic, pulmonary, and cerebral disedkesnecessity for mother hospitalization in t@#J] and the
maternal death. Meanwhile, the greatest differanoebstetrical and fetal outcomes between the tvoups was
observed in the amount of preterm delivery, stillhiand abnormal middle cerebral artery Dopplénaly, the
biggest difference in newborn outcomes betweentwltregroups was observed in the low birth weighg ftfith-
minute Apgar, and the necessity for hospitalizatiothe NICU.

In this study, the rate of oligohydramnios in lateset was more than early-onset but it was no feignily
different. It might be because the disease isrtanfthe term in the early-onset preeclampsia andamaot keep the
patient until proximity of the term, we have torténate the pregnancy in which case we do not reahe loss of
amniotic fluid either. On the other hand, in thielanset preeclampsia, because of the proximityhefdisease to
the time of term and keeping the pregnancy unghtithe probability of identifying the loss of amiig fluid is
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higher than the previous one. These findings appa the findings of the Ebeigble et al.'s stutl§)( However,
the results of Madazli et al. are contrary to theseilts (9).

According to most studies, the rate of morbidityg anortality of the prenatal has been the highesairk in early-
onset preeclampsia (1, 9, 14, 17, 18). In this\stthit rate of stillbirth in early-onset preeclamapaas more than
that in late-onset (15% vs. 1.6%). One of the reador the stillbirth in this disease is the abnakiend insufficient
invasion of the trophoblasts to the uterine spiessels, resulting in the lack of sufficient blaagply to the fetus
and finally distressing the fetus. This abnormal arsufficient invasion and the lack of ability f@econstructing the
uterine spiral vessels seems to have occurred yringthe early-onset preeclampsia.

In this study, the number of PI of the middle ceatlrtery less than thé"Jercentile in early-onset preeclampsia
was significantly higher than those in late-ongegplampsia. It can be one of the likely causesrfore occurrence
of stillbirth in the early-onset preeclampsia. Rgrd, the necessity for precise investigation of id@pvelocimetry

in this group of patients should be taken intodbesideration.

Although the abnormal and insufficient invasion tbe trophoblasts in preeclampsia can cause fethtgr
restriction (FGR), this relation is not specificlpto preeclampsia since the insufficient invasanhe placenta,
even without preeclampsia, can cause fetal groesfriction (1). In the present study, there wassigmificant
difference between the occurrence of the fetal ¢gnawstriction in both groups of early-onset ané-anset, which
is in accordance with the results of the previdusiss (14, 17).

CONCLUSION

The preeclampsia syndrome is a multi-factorial ali®e According to the observed differences in paagn
outcomes, the division of this syndrome into twdbgwups of late and early-onset preeclampsia canelg
important in the diagnosis and treatment of the mlarations. The early-onset preeclampsia, espgciaith the
abnormal Doppler findings, demonstrates the digomlahe placental invasion to the uterine spiraksels and
causes more pregnancy complications.
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