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Abstract: Gestational hypertension and premature birth frequently and independently affect the 

pregnancy prognosis with potentially detrimental influence of the pregnancy evolution. Pregnancy-

induced hypertension, spectrum and categories of the systemic disease: gestational hypertension, 
preeclampsia, eclamsia, Hellp syndrome, overlapping preeclampsia (PE) chronic arterial 

hypertension, are some of the complications that can occur over the pregnancy evolution. Annually, 

preeclampsia affects approximately 4 million pregnancies. According to ACOG, preeclampsia 

complicates the evolution of pregnancies in a 2-8% ratio. According to WHO and FIGO, premature 
birth occurs after 37 weeks of complete amenorrhea (AS) (or 259 days of amenorrhea). A spontaneous 

premature birth complicates about 5-18% of pregnancies. I emphasize that the two gestational 

syndromes are intricate because 1/4 -1/3 of premature births are associated with preeclampsia. 

Considered to be an important public health problem, it is important to identify new methods of 
evaluation, screening and therapy for gestational syndromes, taking into account the risk of increased 

recurrence of child birth in a subsequent pregnancy.  
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Gestational hypertension and premature birth, both 
independently and adversely affect the prognosis of pregnancy, 

with potential detrimental influence in the following three 

sections: maternal, placental and fetal, due to the systemic 

nature of the hypertensive condition.(1) 
Pregnancy-induced hypertension, with the spectrum of 

subcategories of this systemic disease: gestational hypertension, 

preeclampsia, eclampsia, Hellp Syndrome, preeclampsia 

overlapping with chronic hypertension, and recent Posterior 
reversible encephalopathy syndrome (PRES), are some of the 

complications that can occur during pregnancy. 

 The definition of Preeclampsia coincides 

internationally, the criteria being standardized in goog practice 
guides. Criteria for preeclampsia are considered: Systolic BP > 

140 mmHg or Diastolic BP > 90 mmHg, first occurring during 

pregnancy, after a gestational period of 20 weeks of amenorrhea 

in a previously normotensive patient. 
Another diagnostic criterion is proteinuria > 0.3g / 24 

hours or albumin/creatinine ratio urinary >0.3, or qualitative 

test- dipstick 1+, followed by albumin/ creatinine urinary ratio 

(a ratio of 0.3 confirms proteinuria and requires quantitative 
testing by proteinuria /24h). Proteinuria should be evaluated in 

the first trimester of pregnancy for pre-existing renal impairment 

damage, followed by a screening pre-eclampsia  after 20 weeks 
of gestation.(2) 

Preeclampsia affects approximately 4 million pregnant 

women worldwide. According to ACOG, preeclampsia has an 

incidence of about 2-8%, 5-7% are nulliparous and 2% of 
patients will develop eclampsia.(3,4) 

Preeclampsia along with the other subcategories of 

this hypersensitive disease spectrum are responsible annually for 

approximately 400,000 maternal deaths and six million perinatal 

fetal deaths while being considered risk factors for premature 
birth and underweight newborns.  

According to The International Federation of 

Gynecology and Obstetrics (FIGO) and the World Health 

Organization (WHO), premature birth is the one that occurs 
before 37 weeks of complete amenorrhea (AS) or 259 days of 

amenorrhea. 

Premature birth is a multifactorial pathology, it can 

occur spontaneously (2/3 of cases do not have an identified risk 
factor, and 1/3 have risk factors such as preeclampsia, 

nulliparity, male gender, cervical-isthmic incompetence, 

prematurely ruptured membranes, installed premature labor) or 

iatrogenic, mandatory for the maternal-fetal indications. The 
most common maternal indication for a full-term pregnancy is 

preeclampsia, the most common fetal indication is intrauterine 

growth restriction (IUGR) with Doppler changes suggestive of 

fetal distress.(5) 
WHO classifies premature birth into the following 

chronological categories: extreme (<28 weeks of gestation), 

moderate (<28 weeks of gestation and <32 weeks of gestation), 

late > 32-36 weeks 6 days).(6) 
Premature birth is the most important cause of 

mortality and perinatal morbidity worldwide, with an increasing 

incidence. Spontaneous premature birth complicates 5-18% of 
pregnancies. We emphasize that the two gestational syndromes 

are intricate because 1/4 – 1/3 from premature births is 

associated with preeclampsia. A pregnancy with a positive 

background of premature births and preeclampsia represents a 
risk factor in the evolution of subsequent pregnancies. In 

premature births, epidemiological studies show that the risk is 4 

times higher in the pregnant woman that has had a premature 

birth in the past, and the risk is twice the number of cases if the 
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parturient sister gave birth prematurely, outlining a possible 

family aggregation.(7) 
In the case of Preeclampsia, the risk of recurrence at a 

later pregnancy is increased, especially in case of nulliparous 

with early onset of preeclampsia (<30 weeks gestation) has a 

40% risk of recurrence.(8) 

Preeclampsia with early- versus late-onset 
Preeclampsia is classified into two subcategories 

according to the chronological criterion, of early or late-onset 

compared to 34 weeks of gestation, having both clinical 
implications for recognition of the spectrum of hypertensive 

disease, as well as in understanding the underlying 

pathophysiological mechanism. 

Preeclampsia early-onset, <34 weeks gestation: 
It has a frequency of 20-30% but is associated with the 

highest premature birth rate and morbidity, respectively 

maternal-prenatal mortality. The pathophysiologic mechanism 

of this subtype is represented by the incomplete transformation 
of the spiral arteries, resulting in an abnormal, altered placenta, 

leading to hypoperfusion, leading to trans-placental reduced 

nutrient exchanges to the fetal area, subsequently causing 

restriction of intrauterine fetal growth (RCFIU). The main 
changes in the Doppler study occur at the level of the umbilical 

cord’s artery, with rapid progression, of the diastolic flow who 

is not reversible.(9) Also, elevated levels of two antiangiogenic 

mediators (sFit-1, sEng) are presented, which correlate with the 
increase in vascular resistance in the uterine arteries.  

Early preeclampsia is characterized by an antigenic 

imbalance reflected by an increased ratio > sFit-1 / PIGF 

(platelet crest factor). It is common in this subtype of 
preeclampsia proteinuria, with elevated levels (table no. 1). 

Preeclampsia with late-onset, >34 weeks gestation: 

It has a frequency of 80% of cases of preeclampsia and it 

generally develops without damage in the placental or fetal 
section. 

 

Table no. 1. Important characteristics of preeclampsia with 

early-onset – versus late 
Characteristics Preeclampsia 

erly- onset 

Preeclampsia 

late-onset 

Gestational period 

(weeks) at the time 

of diagnosis 

< 34 >34 

Placentation abnormal normal 

Degree of 

remodeling of spiral 

arterioles 

abnormal Predominantly 

Degree of infusion 

restriction at the villous 

level 

sFlt - 1 Values raised 

early 

Values raised late 

PIGF Values raised 

early 

Values raised late 

Prognosis yes no 

Prevention Low dose aspirin 

(75-150mg) 

Daily from 16 

weeks 

Induction/Birth at 37 

weeks or when the 

diagnosis is established 

>37 weeks 

Gestational age at 

birth 

Premature Premature/term 

Newborn weight at 

birth 

RCFIU 

SGA 

(underweight 

newborn) 

Normal 

LGA 

(overweight newbown) 

Degree of hypoxia ++ chronic + acute 

Adaptation to 

hypoxia 

Systemic/gradual Aimed CNS/rapid 

Tolerance to 

hypoxia 

high low 

Doppler Alteration Early onset Late onset 

Rapid progression Slow progression 

Neonatal prognosis Increased 

morbidity and 

mortality 

Immediate 

unfavorable 

prognosis 

Low morbidity and 

mortality 

Subsequent 

cardiovascular disease 

By comparing the two subtypes (table no. 1) from an 

epidemiological point of view, the following conclusions can be 

drawn: 

 The maternal morbidity rate is double in the subgroup with 

early onset of preeclampsia (12,2% versus 5.5%). 

 The group with early onset of preeclampsia associated an 

increased incidence in changes in Doppler in the uterine 

arteries, underweight fetuses, fetal death in the uterus, 

fetuses with APGAR score 7 to 5 minutes, immediate death 

in the neonatal period. 

 Fetuses from the subgroup with late-onset preeclampsia 

were at increased risk of subsequent cardiovascular disease, 

and those from the early onset subgroup presented an 

immediate unfavorable perinatal prognosis. 

Considered to be an important public health issue, an 
attempt was made to identify new methods of assessment and 

screening of gestational syndromes, given the risk of increased 

recurrence of the child-bearer that had a positive medical 

history. 
That is why we consider it necessary to identify early 

obstetrical risk factors (chronic hypertension, obesity, anemia), 

delimitation of the group of pregnant women at risk of 

preeclampsia, by early identification of favorable factors: 
environmental (cold, humidity, excessive work etc.), dietary 

factors (protein< vitamin deficiencies, hypercaloric diet etc.), 

the presence existing of vascular or kidney disorders in a 

previous pregnancy.(10) 
Screening for preeclampsia in the first trimester of 

pregnancy shows the identification rate of preeclampsia before 

37 weeks with an accuracy of 77%: mean arterial pressure 

(MAP) assessment, Doppler assessment of uterine arteries ( 
index pulsatility,) maternal serum levels of PAPP-A and PIGF. 

Still under development, but with a possible impact in the 

future, there is the ratio of serum biomarkers sFit-1/PIGFT, thus 

improving the diagnostic approach, management and prognostic 
performance, especially in the forms of preeclampsia with early-

onset.(11) 

The Fetal Medicine Foundation (FMF)  proposes 
a similar evaluation algorithm of the two gestational syndromes, 

to detect the pregnant group of women that were at high risk of 

developing preeclampsia with premature onset. The items 

proposed in the evaluation of the case are nulliparity, gestation 
period 11-14 weeks of gestation, maternal mean blood pressure, 

maternal serum level PAAP-A, PIGF, sFlt-1 biomarkers, the 

average value of the pulsatility index at the level of the uterine 

artery. FMF concludes that positive nulliparous to this algorithm 
in the first trimester of pregnancy has an increased risk of 

developing preeclampsia with early-onset and other severe 

placental complications throughout pregnancy.  

About 1 in 10 pregnant women identified as having an 
increased risk according to the FMF algorithm will develop at 

least one severe placental-mediated complication.(12) 

In a Scandinavian cohort study performed on 70,149 

single fetal pregnancies, administering probiotics from the early 
gestation period significantly reduced the risk of spontaneous 

premature birth or induced pregnancy.(13) Premature births 

before <34 weeks, especially <32 weeks, are closely associated 

with intrauterine infections, with ascending transmission from 
the vaginal level, with sequelae in the most severe neonatal 

population, some even neurological. 
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Bacterial vaginosis, characterized by diminished or 

absent lactobacillus flora and compensatory colonization of 
anaerobe or facultative anaerobe microorganism (Gardnerella 

vaginalis, Prevotella sp, Bacteroide sp, Mobiluncus sp, gram-

positive cocci, and genital mycoplasma: Mycoplasma hominis 

and Ureaplasma urealyticm) increases the risk of premature 
birth before 34 weeks. Trials performed in this regard with 

antibiotics have not established their effectiveness, which is why 

studies have been performed by repopulating the local 

microbiome with probiotics to treat genitourinary infections, 
especially bacterial vaginosis, with promising results. 

The vagina that is colonized by lactobacilli produces 

H2O2, which limits the development of vaginosis. Maintaining 

vaginal pH + 4, due to the production of lactic acid and H2O2, is 
essential for a vaginal physiological microbe, thus preventing a 

potential premature birth. In this study, they administered 2 

capsules per day (each capsule containing over 1 million 

lactobacilli), for 6-12 weeks, up to 24-25 weeks of gestation of 
Lactobacillus rhamnosus GR-1 and Lactobacillus reuteri RC-

14.(14) 

In the prevention of premature births, we mention 

progesterone supplementation and transvaginal cervical 
measurements to establish the maintenance of the pregnancy 

hormone therapy (vaginal or oral). Calcium supplementation (> 

1g/day, respectively 1.2-2g/day in case of low calcium diet) has 

been associated with a significant reduction in the risk of 
preeclampsia and premature birth. 

Daily administration of low-dose aspirin (74-150mg), 

starting at 14.16 weeks of gestation, reduces the risk of 

preeclampsia by 10% while reducing the risk of premature birth 
by 14%. Aspirin’s mechanism of action: salicylic acid converts 

to Tomboxane (via cyclooxygenase) by platelets, without 

alteration of prostacyclin production (prostaglandin l2, with 

vasodilating effect). Low dose aspirin prevents the production of 
thromboxane A2 in the placenta and platelet, thus decreasing 

vasoconstrictor and vascular formation.  

 Another role of a low dose aspirin is to decrease 

thrombin tissue production, which promotes 
fibrinolysis.Medical therapy for preeclampsia is symptomatic in 

some pathogenic cases, but the etiological treatment of this 

condition is the actual birth, by interruption of the pathogenetic 

chain, it is desirable to be done at an opportune maternal-fetal 
moment.(15,16) 

Pregnancy-related hypertension along with other 

subcategories of the systemic disease (including preeclampsia) 

remains a major cause of mortality and maternal-fetal 
morbidity.(18) 

Linkages between the two great gestational 

syndromes: pre-eclampsia and premature birth serve to 

underscore the importance of efforts to investigate and 
understand the biologic mechanism(s) underlying the 

pathogenesis of both pregnancy disorders.   

Hopefully, using serum biomarkers for prevention  

and with specific treatment modalities, we can reduce future 
cardiovascular disease in the mothers, make motherhood as safe 

as possible  and reduce the number of affected fetus developing 

hypertension and cardiovascular disease later in the adult 
life.(17-19) 
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