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Epigenetics modification of ART

• Epigenome

: The complete set of chemical modifications 

to the DNA and histone proteins of an organism 

that regulate gene expression 

without altering the underlying DNA sequence.

Pinborg et al, AOGS, 2016: 95



• DNA Methylation

• Histone modification

• Non-coding RNA

• Nucleosome remodeling

Xueqin Ma et al, Frontiers in Immunology, 2025;10
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Epigenetic regulation and 
placenta related pregnancy complication

Claudio Manna et al, Int. J. Mol. Sci, 2022;23
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Relaxin

Cardiovascular system 

Renal–Osmo regulatory 
adaptations 

▪ Proposed mechanism for preeclampsia risk following 

artificial frozen embryo transfer cycles

Fetal 
deoxyribonucleic acid

Epigenetic regulation and 
placenta related pregnancy complication



Gangnam CHA data 2019 – 2023
Singleton delivery

N=12,793

Artificial 
N=3,865 (31.1%)

Natural 
N=8,547 (68.9%)

IUI
N=256 (6.6%)

IVF in Gangnam CHA
N=2,011

Frozen-ET
N=1,487 (73.9%)

Fresh-ET
N=524 (26.1%)

Natural cycle
N=938 (63.1%)

Artificial cycle
N=549 (36.9%)

Missing data 
N=381

IVF
N=3,609 (93.4%)

IVF in other clinics
N=1,598

1 2
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▪ Obstetric outcomesFrozen-ET, Natural
N=938

Frozen-ET, Artificial 
N=549

Fresh-ET
N=524

P

GA at delivery 
(weeks)

37.7±3.6 37.8±2.8 37.5±3.7 0.883

Birth weight (g) 3141.6
±544.7

3186.8
±543.6

3084.4
±541.5

0.109

Preterm birth, n (%) 81 (8.6) 57 (10.4) 60 (11.4) 0.196

Small for gestational 
age, n (%)

56 (6.0) 33 (6.0) 36 (6.9) 0.770

Gestational 
hypertension, n (%)

39 (4.1) 27 (4.9) 24 (4.6) 0.784

Preeclampsia, n (%) 42 (4.5) 42 (7.6) 33 (6.3) 0.036

Gestational diabetes 
mellitus, n (%)

173 (18.4) 95 (17.3) 104 (19.8) 0.562

Placenta previa, n (%) 70 (7.5) 53 (9.6) 54 (10.3) 0.131

Gangnam CHA data
▪ Obstetric outcomes



▪ Obstetric outcomes
Relative risk for 

Frozen-ET, Artificial
vs. other two 

protocols (95% CI)

P

Preterm birth 1.172 
(0.984-1.396)

0.075

Small for gestational age 1.073 
(0.864-1.333)

0.522

Gestational hypertension 1.061 
(0.824-1.367)

0.646

Preeclampsia 1.216 
(0.975-1.517)

0.083

Gestational diabetes 
mellitus

1.037 
(0.906-1.188)

0.599

Placenta previa 1.199 
(0.998-1.440)

0.052
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Fresh

Gangnam CHA data

▪ Obstetric outcomes in frozen embryo transfer, artificial cycle
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Long-term childhood outcome

Eguzkine Ochoa, Life 2021; 11, 728



Long-term Childhood outcome

Siwei Zhang et al, JARG, 2024;41
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