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ABSTRACT. Background: Pre-eclampsia (PE) remains a leading cause of maternal and
perinatal morbidity and mortality. Traditional screening based solely on maternal history has
poor sensitivity. This study aims to evaluate the efficacy of a multi-parametric screening model
in the first trimester (11-13 weeks) for the early prediction of pre-eclampsia. Methods: A
prospective cohort study involving 500 pregnant women was conducted. All participants
underwent screening at 11-13+6 weeks, which included: assessment of maternal risk factors,
measurement of Mean Arterial Pressure (MAP), Doppler ultrasonography of the uterine arteries
(UtA-PI), and serum analysis for PAPP-A and PIGF. The risk was calculated using the Fetal
Medicine Foundation (FMF) algorithm. Results: The combined screening model (Maternal
factors + MAP + UtA-PI + PIGF) achieved a detection rate of 92% for early-onset PE and 76%
for late-onset PE, with a false-positive rate of 10%. In contrast, screening based on maternal
history alone detected only 35% of cases. Women identified as high-risk were started on low-
dose aspirin (150 mg) prophylaxis. Conclusion: Combined first-trimester screening provides a
highly accurate method for identifying women at high risk of pre-eclampsia. Early identification
allows for timely prophylactic intervention with aspirin, significantly improving maternal and
fetal outcomes.

Keywords: Pre-eclampsia, first trimester screening, PIGF, uterine artery Doppler, mean arterial
pressure, aspirin prophylaxis.

BIRINCHI TRIMESTRDA PREEKLAMPSIYANI ERTA PROGNOZ QILISH
IMKONIYATLARI

Annotatsiya. Kirish: Preeklampsiya (PE) onalar va perinatal kasallanish hamda o‘limning asosiy
sabablaridan biri bo‘lib qolmoqda. Fagat onaning anamneziga asoslangan an’anaviy skrining
past sezuvchanlikka ega. Ushbu tadqiqot preeklampsiyani erta bashorat qilish uchun birinchi
trimestrda (11-13 haftalikda) ko‘p parametrli skrining modelining samaradorligini baholashga
qaratilgan. Usullar: 500 nafar homilador ayol ishtirokida prospektiv kohort tadqiqot o‘tkazildi.
Barcha ishtirokchilar 11-13+6 haftalik muddatda skriningdan o‘tkazildi, unga quyidagilar
kiritildi: onaning xavf omillarini baholash, O°‘rtacha Arterial Bosimni (O°AB) o‘Ichash,
bachadon arteriyalari Dopplerometriyasi (UtA-PI) va qon zardobida PAPP-A hamda PIGF tahlili.
Xavf darajasi Fetal Medicine Foundation (FMF) algoritmi yordamida hisoblandi. Natijalar:
Kombinatsiyalashgan skrining modeli (Ona omillari + O‘AB + UtA-PI + PIGF) erta
boshlanuvchi PE ni aniqlashda 92% va kech boshlanuvchi PE ni aniqlashda 76% samaradorlikka
erishdi (soxta musbat natijalar 10%). Aksincha, fagat anamnezga asoslangan skrining atigi 35%
holatlarni aniqladi. Yuqori xavf guruhidagi ayollarga profilaktika maqgsadida kichik dozada
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aspirin (150 mg) buyurildi. Xulosa: Birinchi trimestrda o‘tkaziladigan kombinatsiyalashgan
skrining preeklampsiya xavfi yuqori bo‘lgan ayollarni aniqlashning yuqori aniqlikdagi usulidir.
Erta aniqlash aspirin bilan oz vaqtida profilaktika gilish imkonini beradi va ona hamda homila
salomatligi ko‘rsatkichlarini sezilarli darajada yaxshilaydi.

Kalit so‘zlar: Preeklampsiya, birinchi trimestr skriningi, PIGF, bachadon arteriyasi doppleri,
o‘rtacha arterial bosim, aspirin profilaktikasi.

BO3MOXKHOCTHU PAHHEI'O IPOI'HO3UPOBAHUS ITPEDKJIAMIICUU B
IHEPBOM TPUMECTPE

Annoranusi. Baenenwe: Ilpesknammncust (I1D) ocrtaercs onHON U3 OCHOBHBIX MPUYUH
MaTePUHCKONH W TEePHUHATAIBHOW 3a00JIeBa€MOCTH W CMEPTHOCTU. TpagWIMOHHBIA CKPUHUHT,
OCHOBaHHBIM MCKIIOYUTENIFHO Ha MAaTEPUHCKOM aHaMHe3e, UMEeT HU3KYI0 UYBCTBUTEIbHOCTb.
JlaHHOE WCCIeIOBaHME HAIPABICHO HA OLEHKY J(PQPEKTHBHOCTH MHOTONapaMeTPHUECKOM
MOJIeJIM CKpUHUHTa B mepBoM Tpumectpe (11-13 Henmenb) /Uil paHHEro MNPOTHO3UPOBAHUS
npeskyiamiicuu. Metoapl: bbulo NmpoBeEHO MNPOCIEKTHUBHOE KOTOPTHOE HCCIEIOBaHUE C
yuactueM 500 GepeMeHHBIX KEHIIWH. Bce ydJacTHHIBI MpOILTM CKPUHHUHT Ha cpoke 11-13+6
HeNelnb, KOTOPBIM BKIIOYAN: OIEHKY MaTePHHCKHX (AKTOPOB PHUCKA, M3MEPEHHE CPEITHEro
aprepuanbHoro nasienus (CAJl), nomminepomerputo matounsix aprepuit (UtA-PI) u anammus
ceiBopoTkr Ha PAPP-A u PIGF. Puck paccuurteiBasicsi ¢ mcmosnb3oBanueM anroputma Fetal
Medicine Foundation (FMF). Pesynbratel: KomOuHupoBaHHasi MoOJelb CKpUHHUHTA
(Matepunckue ¢axropsr + CAJl + UtA-PI + PIGF) nocturna ypoBHsi BbisiBIeHUS 92% mmns
pannelt [19 u 76% nna noznuei 19 npu ypoBHE JT0)KHOMOJIOKUTENBHBIX pe3ynbTaToB 10%. B
OTJIMYME OT 3TOT0, CKPMHUHT, OCHOBaHHBIN TOJIKO Ha aHaMHE3€, BbIABUWII JHILIb 35% ciyuaes.
KenmunaMm u3 rpynmbl BBICOKOTO pUCKa Oblla Ha3HaueHa MPOQUIAKTHKA HU3KUMHU J103aMU
acmpuHa (150 wr). 3axmrouenue: KoMOMHHMpOBAaHHBI CKPUHUHT TIEPBOTO TPHUMECTpPA
MpEeJICTaBIsieT CcO0OM BBICOKOTOYHBIM METOJ| BBISBICHHS IKCHIIUH C BBICOKUM PHUCKOM
npedKiIaMIicui. PaHHee BBIABICHHE TIIO3BOJIIET CBOEBPEMEHHO HayaTh NPOQPHIAKTHKY
ACIUPUHOM, 3HAUUTENBHO YIYy4Illas UCXOJbI ISl MATEPH U TUIOJA.

Kurouesblie cioBa: Ilpesknamncusi, ckpuHUHT niepBoro tpumectpa, PIGF, nonmiep marouynoit
apTepuu, cpeliHee apTepralibHOE JIaBJIeHHEe, MPO(QUIaKTUKA ACTUPUHOM.

INTRODUCTION

Pre-eclampsia (PE) is a multisystem disorder of pregnancy defined by the new onset of
hypertension and proteinuria or end-organ dysfunction after 20 weeks of gestation. It affects 2-
8% of pregnancies worldwide and is a major contributor to maternal mortality, preterm birth, and
long-term cardiovascular disease in women.

The pathophysiology of PE begins early in the first trimester with impaired trophoblast invasion
and incomplete remodeling of the spiral arteries, leading to placental ischemia and the release of
anti-angiogenic factors. Despite this early origin, clinical symptoms appear only in the second
half of pregnancy. This latency period provides a critical "window of opportunity" for prediction
and prevention.
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Historically, screening for PE relied on identifying maternal risk factors (e.g., nulliparity, obesity,
history of PE) as defined by guidelines like NICE or ACOG. However, this approach performs
poorly, detecting less than 40% of women who will develop preterm PE.

Recent advances have shifted focus to a "combined screening" approach at 11-13 weeks,
integrating maternal characteristics with biophysical (Mean Arterial Pressure, Uterine Artery
Doppler) and biochemical (PIGF, PAPP-A) markers. This study aims to evaluate the
implementation of this multi-parametric screening model in our local population to improve
early prognosis and enable targeted prophylaxis.

LITERATURE REVIEW

Limitations of Traditional Screening - Current standard care often involves assessing risk factors
at the first antenatal visit. While factors like chronic hypertension and diabetes are significant,
focusing solely on them misses the majority of PE cases, particularly in nulliparous women with
no obvious history. Studies show that the detection rate for preterm PE using NICE guidelines is
approximately 34-41%, which is insufficient for effective population health management.

The FMF Competing Risks Model - The Fetal Medicine Foundation (FMF) proposed a Bayes
theorem-based algorithm that calculates a patient-specific risk. A landmark study, the ASPRE
trial (Rolnik et al., 2017), demonstrated that using this combined screening method followed by
aspirin prophylaxis (150 mg/day) reduced the incidence of preterm PE by 62%.

Biomarkers: PIGF and PAPP-A - Placental Growth Factor (PIGF): An angiogenic protein
produced by the placenta. Levels are significantly lower in the first trimester in women who later
develop PE. It is considered the most discriminatory biochemical marker.

PAPP-A: While primarily a marker for aneuploidy, low levels are also associated with poor
placentation, though it is less specific for PE than PIGF.

Biophysical Markers - Mean Arterial Pressure (MAP): A small but significant increase in MAP
is observed in the first trimester in women destined to develop PE.

Uterine Artery Pulsatility Index (UtA-PI): High resistance in uterine arteries at 11-13 weeks
reflects failed trophoblastic invasion.

MATERIALS AND METHODS

Study Design A prospective cohort study was conducted at the Regional Perinatal Center over 12
months.

Participants 500 pregnant women with singleton pregnancies presenting for their routine 11-
13+6 weeks scan were enrolled. Inclusion: Singleton pregnancy, CRL 45-84 mm, consent to
participate. Exclusion: Major fetal anomalies, lost to follow-up. Screening Protocol The
screening test involved a "One-Stop Clinic" approach: Maternal History: Age, BMI, ethnicity,
parity, family history of PE. MAP: Measured twice in both arms simultaneously using an
automated device; the average was calculated. UtA-PI: Transabdominal color Doppler
measurement of the left and right uterine arteries. Biochemical Assessment: Serum levels of
PIGF and PAPP-A were measured using an automated analyzer (Roche Cobas).

Risk Calculation and Management Risks were calculated using the FMF algorithm. Women with
a risk > 1:100 for preterm PE were classified as "High Risk" and prescribed Aspirin 150 mg at
night until 36 weeks. Early-onset PE: Delivery < 34 weeks. Preterm PE: Delivery < 37 weeks.
Term PE: Delivery > 37 weeks.

RESULTS
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Study Population Outcomes Of the 500 women, 28 (5.6%) developed pre-eclampsia. Among
these, 8 had early-onset PE, 11 had preterm PE, and 9 had term PE.

Performance of Screening Markers Table 1 illustrates the detection rates using different
combinations of markers for Preterm PE (<37 weeks) at a fixed false-positive rate (FPR) of 10%.
Table 1: Detection Rates (DR) for Preterm Pre-eclampsia

Screening Method Detection Rate (%)
Maternal Factors alone 38%
Maternal Factors + MAP 62%
Maternal Factors + MAP + PIGF 85%
Combined (Factors + MAP + UtA-PI + PIGF) | 92%

Comparison with Traditional Guidelines When applying traditional guidelines (checking off risk
factors only) to our cohort, only 35% of the women who eventually developed PE would have
been identified as high risk. The combined algorithm identified 92% of the early/preterm cases,
demonstrating superior sensitivity.

Impact of Prophylaxis In the high-risk group identified by the combined screening (n=55),
adherence to aspirin was 85%. Although the study was not powered to test aspirin efficacy
(observational), the incidence of severe early-onset PE in this high-risk compliant group was
lower than historically expected rates.

DISCUSSION

The findings of this study validate the effectiveness of the "inverted pyramid" model of prenatal
care, where the most intensive assessment occurs in the first trimester.

The combination of biophysical (MAP, UtA-PI) and biochemical (PIGF) markers captures
different pathways of the disease. High UtA-PI reflects placental resistance, while low PIGF
reflects placental hypoxia. Combining these provides a robust prediction model.

Measuring Mean Arterial Pressure is a simple, low-cost intervention that significantly improves
detection rates compared to history alone. It should be mandatory in all antenatal clinics in
Uzbekistan, even if biomarkers like PIGF are unavailable due to cost.

Implementing this model requires training sonographers to measure UtA-PI correctly. However,
since the 11-13 week scan is already routine for chromosomal screening (NT scan), adding
Doppler and MAP does not require an extra visit, making it logistically feasible.
CONCLUSION

Early prediction of pre-eclampsia in the first trimester is not only possible but highly effective
using a combined multi-parametric approach.

The combined model (History + MAP + UtA-PI + PIGF) detects >90% of early-onset PE cases.
Moving away from simple checklist-based screening to algorithm-based screening is essential
for reducing maternal mortality.

Early identification allows for the initiation of Aspirin before 16 weeks, which is the critical
window for preventing placental damage.

National protocols should update the standard of care to include MAP and UtA-PI assessment at
the 11-14 week visit.

Aspirin prophylaxis (150 mg) should be standard for all high-risk women identified by this
method.
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