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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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IMPACT OF THE FIRST TRIMESTER PREECLAMPSIA SCREENING TEST ON THE 
OUTCOME OF PREGNANCY BETWEEN THE PATIENTS WITH OR WITHOUT THE 

DIAGNOSIS OF INFERTILITY
Guranda Okropiridze, Arsen Gvenetadze, Revaz Sulukhia, Rusudan Gvenetadze, Diana Chanukvadze, Lela Iremadze, Ana 

Gvenetadze, Maka Gegechkori, Nino Kikvadze.
Tbilisi state university, Zurab Sabakhtarashvili Reproductive Clinic, Gudushauri National Medical Center, Georgia.

Abstract.
Background: Hypertensive disorders are one of the leading 

causes of maternal and perinatal morbidity and mortality 
worldwide. It is responsible for around 16% of maternal deaths 
globally, in 2023 this was the equivalent to around 42 000 
deaths. Pre-eclampsia is a hypertensive disorder that affects 
3-8% of women who give birth worldwide.

Aim: To assess the effectiveness of the first-trimester 
preeclampsia screening test on Caucasian population and define 
the impact of conception method on the risk of preeclampsia. 

Methods: A prospective observational study was conducted at 
the Zurab Sabakhtarashvili Reproductive Clinic (ZSRC) on the 
pregnant women from 2021 (January)-2025 (November). All 
of the participants of the study underwent preeclampsia (PE) 
first-semester screening test provided by FMF (Fetal Medicine 
Foundation). Additionally, 8092 deliveries were investigated 
from Ghudushauri National Center (GNC) (2020-2024 years). 
Patients who were common for ZSRC and GNC were excluded 
from study, thus only the patients from GNC who did not 
underwent first trimester screening of PE were selected.

537 pregnant women, who were conceived with artificial 
reproductive technology (In vitro fertilization and ovarian 
stimulation) were chosen as group l. 407 woman who had a 
spontaneous pregnancy were chosen as a control group (group 
II). Logistic regression was used to exclude confounding factors.

Results: In 01.01.2021 – 31.11.2025, 988 preeclampsia 
screening tests were performed at ZSRC. In 520 cases were 
confirmed a high risk (52.63%). 

352 pregnant women who underwent first-trimester screening 
test were investigated. Results: 133 patient – fertile (37,8%), 
219 patient – infertile (62,2%), 199 – low risk of PE (56,5%), 
153 – high risk of PE (43,5%), 23 – case of PE (6,5%). No 
maternal or fetal death recorded.

GNC provided 8092 deliveries of unscreened pregnant women 
between 2020-2024 years. 931 cases of PE were recorded 
(11,5%). In 862 cases PE had complications (maternal and fetal 
death and s.o.)

For another direction of the study was created group 1 (women 
who were conceived with assisted reproductive technology) and 
it was separated into three subgroups. Subgroup 1 – method of 
conception in vitro fertilization (IVF) and frozen embryo transfer 
(FET) (240 women). Subgroup 2 - method of conception in vitro 
fertilization (IVF) and fresh embryo transfer (ET) (149 women). 
Subgroup 3 - method of conception – ovulation drugs (OVD) 
(148 women). For control group (group 2) were selected women 
with spontaneous pregnancy (407 women). The difference in 
subgroup 1 and subgroup 2 (IVF and FET vs IVF and ET) was 
not significant (p value = 0.47). The difference between group 1 

and group 2 (Assisted reproductive technology vs spontaneous 
pregnancy) was significant (p value = 0.002).

Conclusion: First trimester screening of PE is very useful 
for further management of pregnant women. According to the 
results of our study, we conclude that, first trimester screening of 
PE is highly effective way to prevent development of PE in the 
third trimester. Frozen embryo transfer regimen does not make 
a difference for risk of preeclampsia, but assisted reproductive 
technology does make a difference.

Key words. Preeclampsia screening test, Infertility, ART, 
spontaneous pregnancy.
Introduction.

The reduction of maternal deaths is a key international 
development goal [1-4]. Hypertensive disorders are the most 
common medical complications during gestation [5]. PE is the 
second leading cause of maternal mortality worldwide [6]. The 
disease burden is borne disproportionately by women in low- and 
middle-income countries or who are otherwise disadvantaged 
[7,8]. Georgia is also recognized to be a middle-income country, 
thus screening of PE in the first trimester of pregnancy is very 
important for our population. Generally, PE is developed after 
20 weeks of gestation and is characterized by hypertension 
and proteinuria [7]. Preeclampsia is divided into early-onset 
subtype (< 34 weeks’ gestation) and late-onset subtype (> 34 
weeks’ gestation), which have distinct pathophysiology and 
different clinical manifestations [9]. In the FET-AC regimen 
for endometrial preparation, endometrial development is 
achieved through the administration of exogenous estrogen 
and progesterone without the formation of the endogenous 
corpus luteum (CL). Beyond estradiol and progesterone, CL 
is demonstrated to secrete kinds of vasoactive products, which 
play roles in maternal adaptation to pregnancy [10].

With the improvement of embryo cryopreservation technology, 
the use of frozen embryo transfer (FET) has been increasing 
worldwide [11]. Meanwhile, FET resulted in an increased risk 
of preeclampsia compared to fresh embryo transfer [12,13]. 
The underlying mechanism is still unclear [14]. Artificial cycles 
(FET-AC) regimen for endometrial preparation was associated 
with a higher risk of preeclampsia compared to other regimens 
for endometrial preparation [15-21].
Materials and Methods.

A prospective observational study was conducted at the Zurab 
Sabakhtarashvili Reproductive Clinic (ZSRC) on the pregnant 
women from 2021 (January)-2025 (November). All of the 
participants of the study in ZSRC underwent preeclampsia 
first-semester screening test provided by FMF (Fetal Medicine 
Foundation) in ZSRC. It included the recording of maternal 
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demographic characteristics, medical history, the measurement 
of serum placental growth factor, soluble fms-like tyrosine 
kinase-1 and mean arterial pressure [22]. PLGF and fms-like 
tyrosine kinase-1 test methodology: (SnibeDiagnostic X3 
MAGLUMI® sFlt-1 (CLIA) X3 MAGLUMI® PLGF(CLIA) 
Fully Automated Chemiluminescence Immunoassay (CLIA) 
System). The kit is an in vitro chemiluminescence immunoassay 
for the quantitative determination of soluble fms-like tyrosine 
kinase-1 (sFlt-1) and placental growth factor in human serum 
using the MAGLUMI series fully automated chemiluminescence 
immunoassay and the Biolumi series integrated system. 
High-risk pregnant women were treated with 150 mg of 
acetylsalicylic acid from 12 to 36 weeks of pregnancy. Patients 
with a calculated risk of ≥1:100 for preterm preeclampsia were 
classified as high-risk and were prescribed 150 mg aspirin daily 
until 36 weeks of gestation. All patients were personally asked 
whether they took an aspirin according to prescription, only 
the ones who confirmed it were chosen for study. Additionally, 
8092 deliveries were investigated from Ghudushauri National 
Center (GNC) (2020-2024 years). Patients who were common 
for ZSRC and GNC were excluded from study, thus only the 
patients from GNC who did not underwent first trimester 
screening of PE were selected.

To define an exact correlation between PE, screening test, 
preventive effect of aspirin and anamnesis of patients 249 
patients’ history from ZSRC and 103 patients’ history from 
GNC were investigated carefully. Results are demonstrated in 
table 1.

Pregnant women who were conceived with assisted reproductive 
technology (group 1) were separated into three subgroups. 
Subgroup 1 – method of conception in-vitro fertilization (IVF) 
and frozen embryo transfer (FET) (240 women). Subgroup 2 - 
method of conception IVF and fresh embryo transfer (ET) (149 
women). Subgroup 3 - method of conception – ovulation drugs 
(OVD) (148 women). For control group (group 2) were selected 
women with spontaneous pregnancy (407 women) (Table 2).

All 389 patients were transferred 5day embryos. On day 5 
of embryo culture, the quality of blastocysts was assessed 
according to the Gardner morphological criteria [23]. 

Endometrial preparation program was programmed-FET. 
For patients in programmed-FET group, oral estradiol valerate 
was given on the second or third day of menstrual cycle, after 
confirming that patients were in the early proliferative phase for 

menstrual cycle. When the endometrial thickness reached at least 
7 mm, progesterone at a dose of 90 mg once daily or micronized 
progesterone at a dose of 600 mg twice daily combined with 
oral dydrogesterone at a dose of 30 mg three times daily was 
added. If the thickness of the endometrium could not meet 7 
mm, the dose of oral estradiol valerate was increased to 8 mg or 
by adding of one or two vaginal 17-βestradiol tablets. FET was 
scheduled for 4 days for cleavage-stage embryos and 6 days for 
blastocyst-stage embryos from the starting of progesterone.

Results are presented as forest plot with P values for the 
interaction effects, group sizes, event counts and estimated 
odds ratios [24]. The χ2 test for interaction was used to assess 
statistically significant (P < .05) differences effect between 
subgroups [25].
Results.

In 01.01.2021 – 31.11.2025, 988 preeclampsia screening tests 
were performed at ZSRC. In 520 cases were confirmed a high 
risk (52.63%). 

352 pregnant women who underwent first-trimester screening 
test were investigated. Results: 133 patient – fertile (37,8%), 
219 patient – infertile (62,2%), 199 – low risk of PE (56,5%), 
153 – high risk of PE (43,5%), 23 – case of PE (6,5%) (Table 3).

No maternal or fetal death recorded between screened patients 
in ZSRC.

GNC had 8092 deliveries in 2020-2024 years. 931 cases of PE 
was recorded (11,5%) (Table 4).

In the second direction of our study – IVF and its effect on 
the risk of PE group 1 was separated into three subgroups. 
Subgroup 1 – method of conception in vitro fertilization and 
frozen embryo transfer (240 women). Subgroup 2 - method of 
conception in vitro fertilization and fresh embryo transfer (149 
women). Subgroup 3 - method of conception – ovulation drugs 
(148 women). For control group were selected women with 
spontaneous pregnancy (407 women). Results: between 537 
pregnant women ET occurred in 148 cases (38,3%), FET in 240 
cases (61,7%). ET and low risk – 59 (39,6%), ET and high risk 
- 90 (60,4%), FET and low risk – 105 (43,75%) FET and FET 
and high risk – 135 (56,25%). 407 women with spontaneously 
conceived – 116 cases of high risk of PE (28,5%).

The difference in subgroup 1 and subgroup 2 (FET vs ET) was 
not significant (p value = 0.47). The difference between group 
1 and group 2 (ART vs spontaneous pregnancy) was significant 
(p value = 0.002).

Total
amount of
patients

Healthy
pregnant
women

Pregnant women
with endocrine
disorder

Pregnant
woman with 
high BMI

Pregnant women
with systemic
disorder

Pregnant
women with
anamnesis of PE

Pregnant women
who were
conceived with
IVF

Pregnant women who
were prescribed 150mg
aspirin 12-36 gestation
week

GNS 103 56 (54,3%) 5 (4.8%) 24 (23.3) 25 (24.2) 9 (8.7%) 27 (26.2%) 0

ZSRC 249 93 (37.4%) 150 (60.2%) 52 (20.8%) 8 (3.2%) 4 (1.6%) 91 (36.5%) 102 (40.9%)

Low birth weight Preterm delivery PE developed Maternal ICU
placement hysterectomy Maternal

death Fetal death

GNS 96 (93.2%) 95 (92.2%) 103 (100%) 5 (4.7%) 5 (4.7%) 0 13 (12.3%)
ZSRC 11 (4.4%) 12 (4.8%) 14 (5.6%) 0 0 0 0

Table 1. Correlation between PE, screening test, preventive effect of aspirin and anamnesis of patients 249 patients’ history from ZSRC and 103 
patients’ history from GNC were investigated.
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Discussion.
Our study demonstrates that doing preeclampsia screening test 

at 11-14 weeks of Gestation and administration of acetylsalicylic 
acid significantly reduces chances of developing preeclampsia 
in pregnant women, suggesting a potential role in improving 
pregnancy outcomes. 

In 1996 McDuffie et al. published that no studies directly 
compared the effectiveness of preeclampsia screening in a 
screened population vs an unscreened population [26]. In 
2009-2011 Poon et al. evaluated 7,797 women with singleton, 
first-trimester pregnancies attending clinics for routine care, with 
a 2% overall incidence of PE. The predictive model incorporated 
maternal factors, uterine artery Doppler, maternal MAP, PAPP-A, 
and PlGF. For a 5% false-positive rate, the sensitivity and specificity 
for early-onset PE were 93 and 94%, respectively [27,28].

In 2023 was found several immunological factors that also play 
a role in the development of the disease. During uncomplicated 
pregnancies, the ratio of T helper cells shifts towards the anti-
inflammatory Th2 phenotype [29-31].

In addition to that with the improvement of embryo 
cryopreservation technology, the use of frozen embryo transfer 
(FET) has been increasing worldwide [32,33]. Meanwhile, FET 
resulted in an increased risk of preeclampsia compared to fresh 
embryo transfer [34-36]. Accumulating evidence indicated that 
artificial cycles (FET-AC) regimen for endometrial preparation 
was associated with a higher risk of preeclampsia compared to 
other regimens for endometrial preparation [37-48].

The corpus luteum (CL) produces estradiol and progesterone, 
which are essential for the maintenance of early pregnancy. 
Beyond steroid hormone secretion, the CL has been shown to 
produce various vasoactive substances that play an important 
role in maternal cardiovascular adaptation to pregnancy [49].

Whether frozen embryo transfer in an artificial cycle (FET-AC) 
influences the risk of preeclampsia (PE) remains controversial. 

The underlying mechanisms linking the FET-AC regimen 
to late-onset preeclampsia are still not fully understood. One 
proposed explanation is the absence of endogenous corpus 
luteum formation in FET-AC cycles [14].

Investigating the association between cycle regimens prior 
to FET and the risk of preeclampsia requires extremely large 
sample sizes, given the relatively low incidence of PE, estimated 
at approximately 1–9% [50]. One limitation of the present study 
is its small-to-medium sample size.

Further research is warranted to better elucidate the precise 
role of the corpus luteum in early pregnancy and its potential 
impact on the development of preeclampsia.
Conclusion.

Despite extensive research efforts and recent advances in 
prenatal screening, preeclampsia remains a major unresolved 
obstetric challenge.

Given the severity of the disorder, effective strategies for early 
screening and prevention of preterm preeclampsia are of critical 
importance.

First trimester screening of PE is very useful for further 
management of pregnant women. 

No statistically significant difference was observed between 
FET and fresh embryo transfer (ET) cycles. Statistically 
significant difference was identified between spontaneous 
pregnancies and pregnancies achieved with ART.

We conclude that, first trimester screening of PE is important 
for an appropriate management of pregnancy, especially with 
anamnesis if infertility, the FET regimen itself does not appear 
to increase the risk of preeclampsia, whereas conception method 
ART is associated with a higher risk of developing the condition.
Acknowledgements.
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method of conception FET ET OVD Number of patients First trimester screening test of PE

Group 1
Subgroup 1 ART √ 240 √
Subgroup 2 ART √ 149 √
Subgroup 3 ART √ 148 √

Group 2 (control group) spontaneous 407 √

Table 2. Pregnant women who were conceived with assisted reproductive technology (group 1) were separated into three subgroups.

P value X2 df Adjusted Odds Ratio 95% confidence interval Statistical correlation
Infertility →risk of PE 0.001 17.400 1 1.9 1.4 – 3.3 Very strong correlation
Infertility → PE 0.89 0.19 1 1.4 0.8 – 1.8 No correlation
Infertility → low fetal weight 0.229 1.446 1 1.2 0.5 – 1.3 No correlation
Infertility → preterm delivery 0.161 1.996 1 2.0 0.7 – 2.4 No correlation

Table 3. Pregnant women who underwent first-trimester screening test were investigated.

year Total number of deliveries PE hysterectomy myomectomy Fetal death Maternal death vacuum extraction
2020 2008 238 28 3 129 1 6
2021 1829 225 45 8 137 1 21
2022 1569 157 57 10 93 0 6
2023 1302 159 74 16 78 0 3
2024 1384 152 47 12 80 0 7
Total 8092 931 251 49 517 2 43

Table 4. GNC had 8092 deliveries in 2020-2024 years.



210

REFERENCES
1. Magee LA, Pels A, Helewa M, et al. Diagnosis, evaluation, 
and management of the hypertensive disorders of pregnancy: 
executive summary. Journal of Obstetrics and Gynaecology 
Canada. 2014;36:416.
2. Cresswell JA, Alexander M, Chong MYC, et al. Global and 
regional causes of maternal deaths 2009–20: a WHO systematic 
analysis. Lancet Glob Health. 2025;13:e626-e634.
3. Trends in maternal mortality estimates 2000 to 2023: estimates 
by WHO, UNICEF, UNFPA, World Bank Group and UNDESA/
Population Division. Geneva: World Health Organization; 2025.
4. Khan KS, Wojdyla D, Say L, et al. WHO analysis of 
causes of maternal death: a systematic review. The Lancet. 
2006;367:1066-74.
5. Duley L, Meher S, Jones L. Drugs for treatment of very 
high blood pressure during pregnancy. Cochrane Database of 
Systematic Reviews. 2013;7.
6. Magee LA, Nicolaides KH, Von Dadelszen P. Preeclampsia. 
New England Journal of Medicine. 2022;386:1817-32.
7. Moore GS, Allshouse AA, Post AL, et al. Early initiation of 
low-dose aspirin for reduction in preeclampsia risk in high-risk 
women: a secondary analysis of the MFMU High-Risk Aspirin 
Study. Journal of Perinatology. 2015;35:328-31.
8. Kassebaum NJ, Barber RM, Bhutta ZA, et al. Global, 
regional, and national levels of maternal mortality, 1990–2015: 
a systematic analysis for the Global Burden of Disease Study 
2015. The Lancet. 2016;388:1775-812.
9. Raymond D, Peterson E. A critical review of early-onset and 
late-onset preeclampsia. Obstet Gynecol Surv. 2011;66:497-506.
10. Pereira MM, Mainigi M, Strauss JF. Secretory products 
of the corpus luteum and preeclampsia. Hum Reprod Update. 
2021;27:651-672.
11. Hapiro BS, Daneshmand ST, Garner FC, et al. Clinical 
rationale for cryopreservation of entire embryo cohorts in lieu 
of fresh transfer. Fertil Steril. 2014;102.
12. Wei D, Liu JY, Sun Y, et al. Frozen versus fresh single 
blastocyst transfer in ovulatory women: a multicentre, 
randomised controlled trial. Lancet. 2019;393:1310-1318.
13. Chen ZJ, Shi Y, Sun Y, et al. Fresh versus frozen embryos 
for infertility in the polycystic ovary syndrome. N Engl J Med. 
2016;375:523-533.
14. Niu Y, Suo L, Zhao D, et al. Is artificial endometrial 
preparation more associated with early-onset or late-onset 
preeclampsia after frozen embryo transfer?. J Assist Reprod 
Genet. 2023;40:1045-1054.
15. Zaat TR, Brink AJ, de Bruin JP, et al. Increased obstetric and 
neonatal risks in artificial cycles for frozen embryo transfers? 
Reprod Biomed Online. 2021;42:919-929.
16. Saito K, Kuwahara A, Ishikawa T, et al. Methods for frozen-
thawed embryo transfer are associated with altered risks of 
hypertensive disorders of pregnancy, placenta accreta, and 
gestational diabetes mellitus. Hum Reprod. 2019;34:1567-1575.
17. Wang Z, Liu H, Song H, et al. Increased risk of pre-eclampsia 
after frozen-thawed embryo transfer in programming cycles. 
Front Med (Lausanne). 2020;7:104
18. Zong L, Liu P, Zhou L, et al. Increased risk of maternal and 
neonatal complications in hormone replacement therapy cycles 
in frozen embryo transfer. Reprod Biol Endocrinol. 2020;18:36.

19. Makhijani R, Bartels C, Godiwala P, et al. Maternal and 
perinatal outcomes in programmed versus natural vitrified-
warmed blastocyst transfer cycles. Reprod Biomed Online. 
2020;41:300-308.
20. Roelens C, Blockeel C. Impact of different endometrial 
preparation protocols before frozen embryo transfer on 
pregnancy outcomes: a review. Fertil Steril. 2022;118:820-827.
21. Bortoletto P, Prabhu M, Baker VL. Association between 
programmed frozen embryo transfer and hypertensive disorders 
of pregnancy. Fertil Steril. 2022;118:839-848.
22. Atallah A, Lecarpentier E, Goffinet F, et al. Aspirin for 
prevention of preeclampsia. Drugs. 2017;77:1819-31.
23. Gardner DK, Lane M, Schoolcraft WB. Physiology and 
culture of the human blastocyst. J Reprod Immunol. 2002;55:85-
100.
24. Ciobanu A, Wright A, Panaitescu A, et al. Prediction of 
imminent preeclampsia at 35–37 weeks gestation. Am J Obstet 
Gynecol. 2019;220:584.e1-11.
25. Poon LC, Wright D, Rolnik DL, et al. Aspirin for Evidence-
Based Preeclampsia Prevention trial: effect of aspirin in 
prevention of preterm preeclampsia in subgroups of women 
according to their characteristics and medical and obstetrical 
history. Am J Obstet Gynecol. 2017;217:585.e1-5 
26. McDuffie RS Jr, Beck A, Bischoff K, et al. Effect of frequency 
of prenatal care visits on perinatal outcome among low-risk 
women: a randomized controlled trial. JAMA. 1996;275:847-851.
27. Costa FD, Murthi P, Keogh R, et al. Early screening for 
preeclampsia. Revista Brasileira de Ginecologia e Obstetrícia. 
2011;33:367-75.
28. Poon LC, Kametas NA, Maiz N, et al. First-trimester 
prediction of hypertensive disorders in pregnancy. Hypertension. 
2009;53:812-8.
29. Mészáros B, Kukor Z, Valent S. Recent Advances in the 
Prevention and Screening of Preeclampsia. Journal of Clinical 
Medicine. 2023;12:6020.
30. Sparvarinha M, Madadi S, Aslanian-Kalkhoran L, et 
al. Dominant immune cells in pregnancy and pregnancy 
complications: T helper cells (TH1/TH2, TH17/Treg cells), 
NK cells, MDSCs, and the immune checkpoints. Cell Biol. Int. 
2023;47:507-519.
31. Doria A, Iaccarino L, Arienti S, et al. Th2 immune deviation 
induced by pregnancy: The two faces of autoimmune rheumatic 
diseases. Reprod. Toxicol. 2006;22:234-241.
32. Niu Y, Suo L, Zhao D, et al. Is artificial endometrial 
preparation more associated with early-onset or late-onset 
preeclampsia after frozen embryo transfer?. J Assist Reprod 
Genet. 2023;40:1045-1054.
33. Shapiro BS, Daneshmand ST, Garner FC, et al. Clinical 
rationale for cryopreservation of entire embryo cohorts in lieu 
of fresh transfer. Fertil Steril. 2014;102:3.
34. Chen ZJ, Shi Y, Sun Y, et al. Fresh versus frozen embryos 
for infertility in the polycystic ovary syndrome. N Engl J Med. 
2016;375:523-533.
35. Wei D, Liu JY, Sun Y, et al. Frozen versus fresh single 
blastocyst transfer in ovulatory women: a multicentre, 
randomised controlled trial. Lancet. 2019;393:1310-1318.
36. Sites CK, Wilson D, Barsky M, et al. Embryo cryopreservation 
and preeclampsia risk. Fertil Steril. 2017;108:784-790.



211

37. Ginstrom Ernstad E, Wennerholm UB, Khatibi A, et al. 
Neonatal and maternal outcome after frozen embryo transfer: 
increased risks in programmed cycles. Am J Obstet Gynecol. 
2019;221:126 e1-e18.
38. Jing S, Li XF, Zhang S, et al. Increased pregnancy 
complications following frozen-thawed embryo transfer during 
an artificial cycle. J Assist Reprod Genet. 2019;36:925-933.
39. Saito K, Kuwahara A, Ishikawa T, et al. Endometrial 
preparation methods for frozen-thawed embryo transfer are 
associated with altered risks of hypertensive disorders of 
pregnancy, placenta accreta, and gestational diabetes mellitus. 
Hum Reprod. 2019;34:1567-1575.
40. Hu KL, Zhang D, Li R. Endometrium preparation and 
perinatal outcomes in women undergoing single-blastocyst 
transfer in frozen cycles. Fertil Steril. 2021;115:1487-1494.
41. Zaat TR, Brink AJ, de Bruin JP, et al. Increased obstetric and 
neonatal risks in artificial cycles for frozen embryo transfers? 
Reprod Biomed Online. 2021;42:919-929.
42. Zaat TR, Brink AJ, de Bruin JP, et al. Increased obstetric and 
neonatal risks in artificial cycles for frozen embryo transfers? 
Reprod Biomed Online. 2021;42:919-929.
43. Zong L, Liu P, Zhou L, et al. Increased risk of maternal and 
neonatal complications in hormone replacement therapy cycles 
in frozen embryo transfer. Reprod Biol Endocrinol. 2020;18:36.

44. Asserhoj LL, Spangmose AL, Aaris Henningsen AK, et al. 
Adverse obstetric and perinatal outcomes in 1,136 singleton 
pregnancies conceived after programmed frozen embryo 
transfer (FET) compared with natural cycle FET. Fertil Steril. 
2021;115:947-956.
45. Busnelli A, Schirripa I, Fedele F, et al. Obstetric and 
perinatal outcomes following programmed compared to natural 
frozen-thawed embryo transfer cycles: a systematic review and 
meta-analysis. Hum Reprod. 2022.
46. Roelens C, Blockeel C. Impact of different endometrial 
preparation protocols before frozen embryo transfer on 
pregnancy outcomes: a review. Fertil Steril. 2022;118:820-827.
47. Li C, He YC, Xu JJ, et al. Perinatal outcomes of neonates 
born from different endometrial preparation protocols after 
frozen embryo transfer: a retrospective cohort study. BMC 
Pregnancy Childbirth. 2021;21:341.
48. Bortoletto P, Prabhu M, Baker VL. Association between 
programmed frozen embryo transfer and hypertensive disorders 
of pregnancy. Fertil Steril. 2022;118:839-848.
49. Pereira MM, Mainigi M, Strauss JF. Secretory products 
of the corpus luteum and preeclampsia. Hum Reprod Update. 
2021;27:651-672.
50. Garovic VD, White WM, Vaughan L, et al. Incidence and 
long-term outcomes of hypertensive disorders of pregnancy. J 
Am Coll Cardiol. 2020;75:2323-2334.


	Title

