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Abstract 

 

Background and objectives: Predicting preeclampsia (PE) at 11-14 weeks of gestation is a 

new concept. Studies integrating multiple factors at 11-14 weeks of pregnancy have been 

conducted, but an algorithm with a good predictive value has yet to be created. This study 

aimed to design a methodology combining MAP, Uterine artery Doppler, and PAPPA at 11-

14 weeks of pregnancy to predict PE in India. Basically objective is to determine whether 

higher Mean Arterial Pressure (MAP), increased Uterine Artery Pulsatility Index (UAPI), and 

low Pregnancy Associated Plasma Protein A (PAPP - A) between weeks 11-14 of pregnancy 

are linked to the growth of hypertensive diseases in pregnancy. 

Method: This is a prospective cohort study. Data were obtained from 200 registered patients 

attending antenatal OPD in hospitals between 11 and 14 weeks of gestation. MAP, blood 

pressure, uterine artery Doppler, and serum sample for PAPPA were measured. IBM SPSS 

Version 22 for Windows was used to analyse the data. 

Result: There were a total of 200 women enrolled in the study, and 24 of those women 

(37.1%) suffered difficulties. At 11-14 weeks of pregnancy, the uterine artery doppler 

pulsatality index (PI) was found to be an effective screening tool (sensitivity 29%, specificity 

90%) for the prediction of pregnancy. 

Conclusion: This study revealed that the uterine artery Doppler Pulsatality index is an 

effective screening approach for women at high risk of developing preeclampsia and related 

complications during the 11th to 14th week of pregnancy. 

 

Keywords: Pregnancy, Preeclampsia, Gestation, MAP (Mean Arterial Pressure), Uterine 

Artery Doppler. 

 

Introduction 

 

One of the most prevalent medical complications that can arise during pregnancy is high 

blood pressure, which is also one of the major causes of maternal and perinatal mortality 
[1-2]

. 

The prevalence of hypertensive diseases can range anywhere from 5 to 10 percent during 

pregnancy; however, this number is on the rise since women are delaying their first 

pregnancy until they are older and are gaining more weight before becoming pregnant. In 

contrast side, the frequency of eclampsia is decreasing in industrialised and prosperous 

societies due to improvements in antenatal care and the management of pre-eclamptic states. 
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This is a direct result of these improvements 
[3-4]

. The process of human placentation is 

dependent on the invasion of trophoblast cells into the maternal decidua, myometrium, and 

their blood arteries. Cytotrophoblastic cells will invade the maternal spiral artery and partially 

replace the endothelium of this vessel. This will result in the gradual dilation of these blood 

vessels. This process starts as early as the tenth day after conception and continues all the 

way through the nine months of pregnancy. The development of preeclampsia and 

intrauterine growth restriction (IUGR) 
[5]

, both of which are major causes of perinatal 

morbidity and mortality around the world, are thought to be caused by a major etiological 

factor that is defective placentation. However, the exact nature of this factor is still up for 

debate 
[6]

. Artery of the uterus According to measurements taken using a Doppler, the 

impedance to the flow in the uterine artery reduces as the gestational age progresses in a 

pregnancy that is developing normally. However, this obstruction to flow is exacerbated 

when preeclampsia and IUGR have already developed 
[7-8]

. However, there has been growing 

evidence that examining the circulation of the uterus during the first trimester might help 

predict preeclampsia and intrauterine growth restriction (IUGR). As a natural byproduct of 

the placentation process, placental materials are expelled 
[29]

. The levels of these products are 

reflective of the pathophysiology of abnormal placentation, and as a consequence, they are 

playing an increasingly important role in early gestation screening tests for later 

complications of pregnancy 
[4]

. These include pregnancy associated plasma protein A 

(PAPPA), placental growth factor (PIGF), soluble FMSlike tyrosine kinase 1 (sFlt-1), soluble 

endoglin (s Eng), placental protein 13 (PP13), activating an inhibin A disintegrin and 

metalloprotease 12, and placental protein 13 (PP13) (ADAM12) 
[17]

.  

Insulin-like growth factor binding protein 4 is a substrate for the protease known as PAPPA 

(ILGFBP 4). There is a correlation between a low level of PAPPA and higher levels of 

ILGFBP 4 and lower levels of free insulin-like growth factor (ILGF). It is well known that 

insulin-like growth factor can affect foetal growth by modulating the intake of glucose and 

amino acids, in addition to playing an autocrine and paracrine function in the process of 

trophoblast invasion. It has been demonstrated that the level of maternal serum PAPPA is 

relatively low in the first trimester of preeclamptic and/or IUGR-affected pregnancies. As a 

result, the title of this research paper is "Early trimester prediction of hypertensive diseases in 

pregnancy utilising Mean arterial pressure (MAP), uterine artery pulsatality index (UAPI), 

and pregnancy related plasma protein A (PAPPA)." aims to determine the likelihood of 

hypertension problems occurring during pregnancy between the 11th and 14th weeks of 

gestation 
[9-17]

. 

 

Materials and Methods 

  

This prospective study was conducted at c km hospital over the course of two years, 

beginning in June 2020 and ending in may 2022, during which time it enlisted a total of 200 

women with singleton pregnancies between 11-14 weeks of gestation. This number includes 

200 antenatal women who visited OPD and satisfied the inclusion and exclusion criteria. 

 

Inclusion criteria 

 

1. Pregnancy with a single baby 

2. Gestational age between 11 and 14 weeks of pregnancy 
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Exclusion criteria 

  

1. Multiple pregnancies 

2. Individuals who have a history of preeclampsia, diabetes mellitus, chronic hypertension, 

renal illness, autoimmune disease, vasospastic or immunological problems in their medical 

history. 

 

Procedure 

 

The most accurate dates from the woman's menstrual history and an early ultrasound will be 

used to determine the gestational age of the baby. Every woman was asked extensive 

questions about her age, parity, previous obstetric history, medical history, and family 

history. Additionally, her height, weight, and blood pressure were all assessed. 

 

Mean arterial pressure 

 

Two digital sphygmomanometers (model HEM-7121, Omron healthcare Co., Ltd., Japan) 

with standard (22 to 32cm) adult cuffs were used to measure blood pressure in both arms 

concurrently in a sitting position with the arms supported at heart level. Following 5 minutes 

of rest, blood pressure was measured and a sequence of recordings were made at one-minute 

periods until the difference between two successive readings was within 10 mmHg in systolic 

BP and 6mmHg in diastolic BP in both arms 
[17]

. 

 

Uterine artery Doppler 

 

Uterine artery Doppler was done according to the ISUOG practice guidelines (2013) for use 

of Doppler Ultrasonography in obstetrics. The crown rump length and biparietal diameter 

were taken transvaginally, and the placenta was localised. A uterine midsagittal slice was 

taken, and the cervical canal was detected. The probe was then advanced laterally until the 

paracervical vascular plexuses were visible, colour Doppler was activated, and the uterine 

artery was detected as it ascended the uterine body while turning cranially. At this stage, 

before the uterine artery branched into the arcuate arteries, measurements were obtained, and 

the operation was repeated on the opposite side. The pulsatality index (PI) was measured 

bilaterally, and the average PI of the uterine arteries was computed. 11-week cutoff for 

uterine pulsatility index was >1.6, 12-week cutoff was >1.5, and 13-week cutoff was >1.4 
[24-

28]
. 

 

Maternal serum samples 

 

Samples of maternal serum were obtained via venepuncture. The specimens were centrifuged, 

and the serum was placed in a deep freezer (-200C) Cut off for PAPPA was taken as at, 

11week <0.8 m IU/ml, 12week <1.03m IU/ml, 13week<1.47m IU/ml. 

These women were followed up at an ANC clinic and assessed every four weeks until they 

were 28 weeks pregnant, then every two weeks until they were 34 weeks pregnant, and then 

weekly until delivery and for up to 12 weeks following delivery. Cases in whom the 

screening test returns a positive result are carefully watched, and, if necessary, early 
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intervention is provided in order to reduce the risk of problems 
[11]

. 

 

Results and observation 

  

Table 1: Age distribution of the patients 

 

Sr. No Age years Percentage Frequency 

1 <20 31 62 

2 21-25 22.5 45 

 

3 26-30 26 52 

4 31-35 12.5 25 

5 >35 8 16 

Total  100 200 

 

 
 

Graph 1: Graphical presentation of age distribution 

 

31% Patients from age group <20, 22.5% patients are in the age group 21-15 years only, 8% 

are in the age group of >31 years. 

 

2. Parity distribution 

 

Table 2: Parity distribution 

 

Sr. No Gravida Frequency Percentage 

1 Primi 46 92 

2 Multi 54 108 

Total  200 100 
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Graph 2: Pie chart of parity distribution 

 

Table 3: Mean age distribution of the subjects based on the outcome 

 

Sr. 

No 
Outcome 

No of 

patients 

Mean 

age 

STD 

deviation 

1 GHTN 8 24.6 3 

 

2 Mild PE 12 23.2 2.5 

3 Severe PE 8 28 3.15 

4 Normal 172 22 3.45 

Anova p<0.345, NS  

 

 
 

Graph 3: Mean age distribution of the subjects based on the outcome 

 

Mean age of the women WHO Not developed PE is 22 years. Mean age of the women 

developed GHTN, MILD PE, SEVERE PE is 24.67 years, 23.21 years, 28 years respectively 
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Table 4: Blood pressure frequency in study 

 

Blood pressure Frequency Percentage 

SBP 
<140 174 87 

>140 26 13 

DBP 
<90 174 87 

>90 26 13 

 

 

 
 

Fig 4: Blood pressure measurement in study 

 

Out of 200 women, 13% of women had raised SBP and DBP 

 

                               Table 5: Prevalence of preeclampsia 

 

Sr. No Condition No of subjects 

1 GHTN 8 

2 Mild PE 12 

3 Severe PE 4 

Total   
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Graph 5: Prevalence of preeclampsia 

 

Prevalence of preeclampsia - 30% GHTN, 53%mild PE, 17%severe PE 

 

Table 6: Mean arterial pressure with the development of PIH 

 

Sr. No 
MAP 

Total 
Raised Normal 

PE 8 16 24 

Normal 40 136 176 

Total 48 152 200 

 

 
 

Graph 6: Mean arterial pressure with the development of PIH 
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Discussion 

 

In our two-year observational research of 200 women, mean arterial pressure (MAP), uterine 

artery pulsatality index (UAPI), and pregnancy associated plasma protein A (PAAPA) at 11-

14 weeks of gestation were analysed. These patients were monitored until delivery, and 

details of their pregnancy and delivery were recorded.8 percent of the 200 women studied 

developed preeclampsia. The prevalence of hypertensive disorders during pregnancy in India 

was 7.9%, with preeclampsia occurring in 5.6% of the studied population. 26% of 200 

women with elevated MAP had PIH, which is comparable to the 3% of women with elevated 

MAP at 11-14 weeks of gestation documented by Poon LC et al. Kuc et al. observed in a 

nested case-control research conducted in the Netherlands that first trimester MAP is one of 

the most significant predictors of preeclampsia.in the present study, however, the predictive 

power of MAP is statistically insignificant (p value 0.852) when compared to non-PIH 

patients; therefore, this will not aid in the prediction of PIH, similar to the study by Shinjini 

Narang et al with comparable results (p 0.719).Although a low PAPPA alone is not a good 

signal of preeclampsia, research have shown that combining first trimester PAPPA with 

Uterine artery Doppler velocimetry significantly improves detection [10-12].PAPPA alone at 

11-14 weeks could not predict PIH in our study (p value 0.445), but when paired with MAP 

(p value 0.000) and UAPI (p value 0.03), sensitivity increased to 67% and 75%, respectively. 

The accuracy of uterine artery Doppler analysis in the first trimester for predicting IUGR and 

preeclampsia was evaluated in a recent meta-analysis by Velauthar et al. 72 Evaluation of 

eighteen trials involving 55,974 women, of which fifteen enrolled women with low-risk 

pregnancies. The aberrant flow velocity waveforms were defined by a uterine artery RI or PI 

greater than the 90th percentile and the presence of notching (unilateral/bilateral). With a 

sensitivity of 26.4%, an aberrant uterine artery pulsatality index in the first trimester was 

predictive of preeclampsia. In the present study, the uterine artery pulsatality index at 11-14 

weeks of pregnancy was revealed to be the most accurate predictor of preeclampsia due to its 

high sensitivity (29%) and specificity (90%). Therefore, the uterine artery pulsatility index 

alone is a good screening test for the prediction of preeclampsia in the first trimester, 

particularly in a developing country like India where resources are limited. 87.3% of births 

were vaginal (15.5% preterm, 82.5% term), whereas 11.5% were caesarean sections. 

 

Conclusion  

 

In this study, preeclampsia was not linked to MAP. Low PAPPA isn't a good predictor of 

preeclampsia; uterine artery Doppler velocimetry improves identification. PAPPA wasn't 

predictive of preeclampsia in this study. In the current study, uterine artery PI at 11-14 weeks 

of pregnancy was determined to be the best indicator for screening women at risk of 

developing preeclampsia. It had sensitivity (28%) and specificity (92%) for identifying the 

high risk group at the above specified gestational age cutoff. 
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