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Presenter Notes
Presentation Notes
thank you for that kind introduction and for the invitation to speak today 
today i’m here to talk about IVF conceived gestations and associated obstetric morbidity - and really, to discuss whether or not thre is an opportunity for risk reduction
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Objectives

1) To characterize risks of obstetric morbidity based on IVF interventions

1) To identify patients at risk of obstetric morbidity 

1) To target interventions that optimize pregnancy rates while minimizing perinatal complications
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Agenda

Perinatal Risks of IVF-conceived Gestations
The typical MFM consult

Dissecting the Risk of Preeclampsia in IVF: An MFM-married-to-an-REI’s Perspective
Interventions and counseling matter

Risk Reduction: Pipe dream or reality?
Bidirectional communication to facilitate thoughtful interventions 

Group Discussion
I hope this is lively!



IVF Risks
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*Hypertension/preeclampsia*
Gestational diabetes

Multiple gestation
Small/large for gestational age

Congenital heart disease
Stillbirth

Placenta previa/accreta
Cord abnormalities

IVF Risks

SMFM Consult #60 

Presenter Notes
Presentation Notes
stratified by impact on mom baby placenta
increasing frequency of IVF gestations, SMFM has a guidelines statement 
asterisks around htn bc spend some time on this
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IVF Risks and Preeclampsia

USPSTF threshold for preeclampsia risk meriting LDASA: at least 8%
Risk reduction with low dose aspirin: 18%

JAMA 2021;326:1186; Cochrane 2019;CD004659

Presenter Notes
Presentation Notes
and first, i want to start by highlighting that the USPSTF considers IVF a risk factor for preeclampsia. 
their approach is to consider any risk factor with a preeclampsia risk of at least 8% as meeting the threshold for low dose aspirin prophylaxis 
IVF + any other moderate risk factors therefore meet criterion for LDASA prophylaxis 
consider statement 
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All IVF is Not The Same

Presenter Notes
Presentation Notes
But as we start to consider the pathophysiology of the association between IVF and preeclampsia, for the non-REIs in the room, not all IVF -conceived gestations undergo the same process or have the same risk. over hte next several minutes we’ll talk about how the “IVF” process, from gamete to intrauterine pregnancy, can alter the risk of preeclampsia developing 



IVF Interventions 
& Preeclampsia Risk
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IVF Interventions: From Gamete to Embryo Transfer

Biorender

Presenter Notes
Presentation Notes
for the non-REIs in the room, let’s talk about the process to get from gamete to embryo transfer. 

over the next several slides, we’ll go over some data that informs the impact of these choices on preeclampsia risk, acknowledging that we aren’t here to review every piece of data ever published on each of these decision points, but rather the general flavor of the literature, and will briefly touch on some points of pathophysiology

I want to also acknowledge, as the person in the room who is not responsible for helping people get pregnant, that many times the choices made are as such because they are the only choice, or the benefit is worth the risk.  but still important for all of us to acknowledge the risk imposed
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Oocyte: Donor vs Autologous
Risk of Preeclampsia

Hum Reprod 2022;37:586

Presenter Notes
Presentation Notes
one of the consistent associations in the literature is between use of donor eggs and preeclampsia risk. 

the implicated reason is that the pregnancy is fully allogeneic, as against semi-allogeneic, influencing the immune system’s response to the foreign conceptus. in fact, placental path studies of donor egg conceived pregnancies note findings c/w immunologically mediated abnormalities (Jeff)
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Sperm: Donor vs Sexual Partner 
Risk of Hypertensive Disorders of Pregnancy

Human Reprod Update 2021;27:190

Presenter Notes
Presentation Notes
what about donor sperm - well all sperm is allogeneic for the female body.  
but even in spontaneously conceived pregnancies, there is data supporting the differential risk of preeclampsia based on exposure time to sperm. 
here, we see a modestly elevated risk of HDP with donor sperm compared to partner sperm

another immunologically mediated explanation
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Intracytoplasmic Sperm Injection
Risk of Hypertensive Disorders of Pregnancy

BMC Preg Childbirth 2021;21:449

Presenter Notes
Presentation Notes
meta of IVF or ICSI vs spontaneous conceptions 
although both are higher risk for preeclampsia - we already knew that - OR for ICSI is not higher than OR for IVF no ICSI 

conclusion - not an independent risk factor
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Fresh or Frozen Embryo

Hypertension 2023;80:e6

Presenter Notes
Presentation Notes
here is where it starts to get interesting. 
many data demonstrate that risks of preeclampsia are higher with frozen than fresh transfer 
this study is one nicely done Scandinavian database study using sibling controls to control for unmeasured parental factors

this also has some limitations - but opens the door to many more questions about the frozen embryo transfer process - first, it’s not about the cryopreservation process. 
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Trophectoderm Biopsy
The Future Placenta

Presenter Notes
Presentation Notes
biologic plausibility for placentally derived complications, such as preeclampsia

https://www.youtube.com/watch?v=xvj4D2jKw1A
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Trophectoderm Biopsy
Risk of Hypertensive Disorders of Pregnancy
Cohort studies are small, single center, incompletely account for confounding by indication, transfer type

Meta-analyses have conflicting results → Independent risk of trophectoderm biopsy is uncertain 

Fertil Steril 2019;112:283; Fertil Steril 2022;117:562; Human 
Reprod Update 2021;36:340; AJOG 2024;230:199.e5 

Presenter Notes
Presentation Notes
First paper zhang F&S 2019
chance or real findings? https://www.fertstert.org/article/S0015-0282(19)30407-8/fulltext

also cite zheng F&S 2022 117 562. gHTN sig but preE not 

another study that also increases the risk of HDP - Impact of trophectoderm biopsy on obstetric and perinatal outcomes following frozen-thawed
embryo transfer cycles. Hum Reprod 2021;36:340–348.

AJOG 2024 meta analysis - no sig impact of TE biopsy on HDP/preE/gHTN vs IVF with/without ICSI. trasnfer type not accounted for. Mao et al
Human REprod Update 2021 is increased risk vol 27 page 989
transfer type is also not uniformly accounted for 
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Transfer Cycle Type

Biorender

Presenter Notes
Presentation Notes
modified natural - hcg trigger 

again for the non REIs in the room, once you have a frozen embryo, you need a uterus ready for implantation to occur, thus the lining needs to be built up. 
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Programmed Transfer
Risk of Preeclampsia

Programmed transfer is  associated with term/late preterm preeclampsia, though literature 
characterizing preeclampsia phenotype (timing, severity) is nascent 

Natural/Stimulated Programmed

J Assist Reprod Genet 2024;41:821; AJOG 2022;226:683; AJOG 2022;226:861

Presenter Notes
Presentation Notes
citation - https://www.ajog.org/article/S0002-9378(21)00888-7/fulltext
most of this risk is late
limitaions - raw data, some include singleton/multiples together, and all donor oocytes use programmed cycle - so confounding ?
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Transfer Cycle Type
Why Does the Corpus Luteum Matter?
Relaxin → maternal vasodilatory changes + optimal decidualization → improved placentation
● Relaxin decreases SVR, increases CO, increases GFR
● Prorenin levels increase → RAAS activation (RAAS suppressed in preeclampsia)
● Lack of CL hormones are (partially) rescued by placental growth factor (PlGF) in early 2nd trimester

Fertil Steril 2022;118:839; Am J Physiol Endocrinol Metab 2019;317:E677

Presenter Notes
Presentation Notes
other hormones like vegf, prorenin
https://pubmed.ncbi.nlm.nih.gov/25797229/ - but very coursory
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Transfer Cycle Type
The Corpus Luteum Matters

Fertil Steril 2022;118:839

2-hit hypothesis

More work needed to understand the 
role of CL secretory hormones

2 Ongoing RCTs to answer the clinical 
implications of transfer type on HDPs
-NATPRO (US) 
-Spanish RCT

Presenter Notes
Presentation Notes
other hormones like vegf, prorenin



REI OB: A Shared 
Mental Model To 
Facilitate Risk Reduction

Presenter Notes
Presentation Notes
what does all of this science mean for our day to day practice ? 



22

Tangible Clinical Implications
Hypertensive Disorders of Pregnancy
Nuanced counseling around and selection of IVF interventions in at risk patients → improved obstetric 
management of patients with at risk IVF interventions

–Donor gamete (especially reciprocal IVF)
–PGT

–Transfer cycle type

Who is an at risk patient, and why does it matter? 
● New definition and management of chronic hypertension 
● New data on aspirin dosing 
● New diagnostics for preeclampsia 
● Emerging therapies for preeclampsia 

Presenter Notes
Presentation Notes
what does all of this science mean for our day to day practice ? 

it might be reasonable to consider nuanced selection of IVF interventions in at risk patients + 
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Chronic Hypertension Reimagined
New Definitions, New Treatment
ACOG/SMFM: 140/90 

ACC/AHA: 130/80 - stage 1 HTN; 140/90 - stage 2 HTN
● At risk patients may be at risk and not know it
● HTN vs white coat HTN

Stage 1 HTN and obstetric outcomes
● aRR preeclampsia: 2.66 (incidence 15.3% vs 5.4%)
● aOR HDP: 2.54 (incidence 10.9% vs 4.2%)
● Increased risks of preterm birth, variable impact on SGA, NICU admission, GDM

Obstet Gynecol 2018;132:843; AJOG 2021;224:521.e1 

Presenter Notes
Presentation Notes
citations - stage 1 HTN and preeclampsi - https://pubmed.ncbi.nlm.nih.gov/30204698/, https://pubmed.ncbi.nlm.nih.gov/33157064/
CHAP 2022 
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Chronic Hypertension Reimagined
The CHAP Trial

NEJM 2022;386:1781

Tight BP control (<140/90) vs usual care, in those with mild cHTN <23 weeks’ gestation 

Presenter Notes
Presentation Notes
concluding statement on cHTN
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162 is the new 81
Is more aspirin better?
ASPRE trial
● ASA 150 qhs vs placebo, started at 11-14 weeks, in high risk singleton gestations
● “High risk” =  Proprietary algorithm using maternal risk factors, uterine artery PIs, mean arterial 

pressure, PAPP-A, placental growth factor levels → > 1/100 risk of preterm preeclampsia

NEJM 2017;377:613

Presenter Notes
Presentation Notes
rolnik trial
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162 is the new 81
Is more aspirin better?

ASA 81 vs 162
● Ongoing RCTs, data not yet available 
● ASPREO

○ Open label trial of ASA 81 vs 162 if BMI 30+ and one RF (stage 1 HTN, hx preeclampsia, T2DM)
○ ASA 81 vs 162, started at 12-20 weeks, with complicated Bayesian statistics
○ “ASA 162 seems modestly more risk reducing” in this high risk group 

The jury is out

AJOG 2024;doi 10.1016/j.ajog.2024.06.038

Presenter Notes
Presentation Notes
citation - https://pubmed.ncbi.nlm.nih.gov/38977068/
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Novel Diagnostics for Preeclampsia
Are we better at finding it?

The sFLT1 (soluble fms-like tyrosine kinase 1) story
● sFLT1: soluble inhibitor of VEGF and PlGF
● sFLT1 allows for vascular homeostasis
● Excess sFLT1 decreases VEGF/PlGF binding → 

endothelial dysfunction, vascular relaxation 
inhibited → clinical preeclampsia

J Clin Invest 2024:134:e184052

Presenter Notes
Presentation Notes
can also include data on uterine artery vessels, corpus luteum mechanism 
sflt figure - https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11291264/

sflt data - 
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Novel Diagnostics for Preeclampsia
The PRAECIS Trial

NEJM Evid 2022:1:12

● 776 women with singletons 23-35 weeks’ hospitalized with hypertensive disorder of pregnancy
● Mean GA 30 weeks, 47% with cHTN, 46% LDASA use, ~25% nulliparous, ~50% White
● Objective: To predict preeclampsia with severe features within 2 weeks of lab draw, after 

identifying appropriate sFLT1:PlGF cutoff
○ 220 in derivation cohort, 556 in validation cohort
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Novel Diagnostics for Preeclampsia
Predicting Preeclampsia

All patients: 94% sensitivity, 75% specificity, 65% PPV, NPV 96%
Patients with cHTN: 59% PPV, NPV 94%
12 false negative (2%), 93 false positives (15%) NEJM Evid 2022:1:12

Presenter Notes
Presentation Notes
false neg common in cHTN
false pos had other adverse outcomes
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Novel Diagnostics for Preeclampsia
Predicting Adverse Outcomes

NEJM Evid 2022:1:12
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Novel Therapies for Preeclampsia Risk Reduction
Repurposing Old Drugs
Pravastatin
- Biologic plausibility: 

restores angiogenic balance
- Small studies suggest 

benefit
- Increasing safety data 

(hydrophilic)
- Large scale RCT by MFMU 

ongoing

Others
- Metformin: restores 

angiogenic balance (↓sFLT1)
- Conflicting secondary 

analyses
- Esomeprazole: decreased 

endothelial dysfunction
- RCT in Australia

- Sildenafil: stopped due to 
neonatal pHTN concern

- Immunomodulators / RNA-
interference

Calcium
- WHO recommends 

1500mg/d with low dietary 
calcium intake

- 500mg daily noninferior to 
1500mg daily

- Meta-analyses find 50% risk 
reduction

Best Prac Res Ob Clin Obset Gynecol;2024:102481

Presenter Notes
Presentation Notes
https://www.sciencedirect.com/science/article/pii/S1521693424000270?via%3Dihub 
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Long-term Cardiovascular Risk of Preeclampsia

Curr Treat Options Cardiovasc Med 2018;19:56

Presenter Notes
Presentation Notes
https://pubmed.ncbi.nlm.nih.gov/29923067/
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What Can We Do Differently?
Better Bidirectional Information Transfer
MFM Preconception Consultation
–clearly denote risk factors for HDP → at-risk patient
–reach out to REI with specific concerns (the warm handoff)

REI Consultation/Early Obstetric Care
–clearly denote interventions pursued for ongoing pregnancy → at-risk interventions

Tradeoffs are real: Optimize transparent counselling, even when options to accomplish pregnancy and 
livebirth are limited
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36 yo G3P0111, prior 35w vaginal birth after preeclampsia with severe features and fetal growth 
restriction, now with chronic HTN on low-dose labetalol, and difficulty conceiving but ovulatory

Clinical Practice
A Hypothetical Scenario

REIs, OBs, MFMs in the room, what would you 
do? How would you counsel this patient? 



THANK YOU!!!
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Oocyte: Donor IVF vs Autologous Spontaneous Conception
Risk of Preeclampsia

Presenter Notes
Presentation Notes
chih BMC preg childbirth 2021
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Oocyte: Donor vs Autologous
Risk of Preeclampsia

Presenter Notes
Presentation Notes
human reproduction 2022 37 586
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Intracytoplasmic Sperm Injection
Adverse Placental Outcomes

Fertil Steril 2016;106:363

Presenter Notes
Presentation Notes
all fresh transfers
adverse placental outcomes: accreta/abruption/previa/FGR/HDP
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