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NO DISCLOSURES



LEARNING 
OBJECTIVES

• Define infertility and its incidence over time

• Understand Preconception Optimization

• Collaboration with Primary Ob/Gyn and with MFM specialist

• Detail infertility treatment options 
• Ovulation Induction & Superovulation with Intrauterine Insemination

• In vitro fertilization (IVF)

• Donor oocyte, donor sperm, donor embryo

• Oocyte and embryo cryopreservation

• Describe national IVF trends over time
• Utilization

• Practice Patterns

• Maternal and Neonatal Outcomes



INFERTILITY: 
DEFINITION, 
INCIDENCE



BACKGROUND

• Infertility: 15.5% of reproductive-aged couples

• Until 1978, many infertile couples unable to 

conceive a biologically related child

• Over the past 40 years, improved IVF access and 

effectiveness



FEMALE

• Preconception Counseling

• Pan-ethnic carrier screening

• Health optimization

• Ovarian Reserve 

• AMH, FSH/Estradiol, AMH

• Tubal Status

• Uterine Status

• Ovulatory Status

• Health Optimization

• Semen Analysis

MALE

INFERTILITY: DIAGNOSTIC TESTING



PRECONCEPTION OPTIMIZATION

• Collaboration with Maternal Fetal Medicine (MFM) if appropriate

• Collaboration with other subspecialists if appropriate



MATERNAL 
RISKS:

PRE-EXISTING 
CONDITIONS

• Optimize maternal health before conception
• Consider referral to maternal fetal medicine specialist when appropriate

• Severe Pre-Existing Medical Conditions
• Congestive heart failure with a low ejection fraction

• End-stage renal disease

• Pulmonary hypertension 

• Considered contraindications to pregnancy 

• Warrant discussion about using gestational carrier

• More Common Pre-Existing Medical Conditions
• Diabetes

• Hypertension

• Obesity

• Warrant counseling and optimization prior to pregnancy



MATERNAL RISKS, OBESITY

Obesity

• Known risk factor for many adverse perinatal outcomes1

• Miscarriage, congenital malformations, preeclampsia, gestational diabetes, stillbirth, 

indicated preterm birth, and cesarean delivery

• Also adversely affects the IVF cycle and perinatal outcomes2

• Lower live birth rates, increased miscarriage rates

1. Berghella CRC 2017

2. Kawwass F&S 2016



INTRAUTERINE INSEMINATION 

(IUI)

• Oral Medication + Timed Intercourse 

• 5-8% pregnancy per month, 3-5% twins

• Oral Medication + IUI (8-12%)

• 8-12% pregnancy per month, 3-5% twins

• Oral Medication + Gonadotropins +IUI (15-20)

• 15-20% pregnancy per month, 15-20% twins

• Nationally reported outcomes by age

• Very broadly:

• 50-60% live birth per euploid embryo transfer, 
1.3% chance of twins

IN VITRO FERTILIZATION

(IVF)

TREATMENT OPTIONS

Chance of Conception Per Month

• No Infertility: ~15%

• Infertility: <3%



Linear Cycle-Based Outcomes

IVF IN THE 1990’S AND EARLY 2000’S

Ovarian 
Stimulation

Egg Retrieval Embryo Transfer
Embryo 

Cryopreservation

IVF  IN THE 2020 ’S…

• Egg Freezing: batching or for future family building

• Single Intent: primary goal is immediate pregnancy

• Dual Intent: Family Planning for NOW and THE FUTURE: pregnancy now & additional future children

• Embryo Banking

• Future Family Building

• IVF for PGT-M as the Primary Indication

• IVF in the setting of medical necessity to defer childbearing



Oocyte Cryopreservation 

IVF IN THE 2020’S…

Embryo Creation Embryo Transfer 

Countless variations 
based on unique 
patient situations



CONTROLLED OVARIAN 
HYPERSTIMULATION

• Injectable gonadotropins (FSH/ LH) daily for 9-12 days

• GnRH agonist or antagonist to prevent ovulation



THE MONITORING

• Ultrasound and lab monitoring

• Follicle measurements

• Estradiol, Progesterone

~ 10 days



THE RETRIEVAL

• Moderate sedation

• Transvaginal ultrasound probe with 

needle guide



A percentage of retrieved oocytes 

are mature and capable of 

fertilization 

Fertilization

Cleavage Embryo

Blastocyst Embryo



• Embryo biopsy  - 5-7 cells from an ~100 cell blastocyst 

embryo

• Genetic testing of those cells to detect specific 

mutations (M) or aneuploidy (A) 

PREIMPLANTATION GENETIC TESTING 
(PGT)



EMBRYO TRANSFER



MATERNAL 
RISKS:

IVF

Stimulation

• Ovarian hyperstimulation

• Medication reaction

Retrieval

• Anesthetic complication

• Infection 

• Hemorrhage requiring transfusion

• Hospitalization



MATERNAL RISKS, IVF

Surveillance study: All IVF procedures performed in the US: 2000 -20111 

• More than 1 million non-donor cycles, most commonly reported patient complication

Ovarian hyperstimulation syndrome

• Peak: 153.5 per 10,000 autologous cycles, 95% CI 146.0– 161.3, 1.5%1

• 2014: <1% of all cycles2

1. Kawwass JAMA 2015

2. Schirmer F&S 2020



Hospitalizations 

• Peak: 34.8 per 10,000 autologous cycles, 95% CI 30.9–39.3, 0.34%1

Infection, medication adverse event, anesthetic complication, hemorrhage 

requiring transfusion

• All less than 0.1%1

Deaths within 12 weeks of stimulation start, zero reported1

1. Kawwass JAMA 2015

2. Schirmer F&S 2020

MATERNAL RISKS, IVF



IUI & IVF COSTS

• IUI

• ~$1,000 per attempt

• IVF

• Monitoring, Retrieval, Embryology: ~$15-20,000 

• Medications ($4-10,000)

• Embryo Transfer (~$5,000)

• Biopsy and PGT: ~$5,000

• $2,500 for the biopsy itself and ~$2,500 for the genetic testing

• Embryo storage: ~$600/ yr ($100-$1,500)



NATIONAL IVF TRENDS



NATIONAL IVF TRENDS

• 2019: IVF infants comprised 2.1% of total US live births

• 2022: 457 clinics reporting 91% of all cycles performed in the United States to the CDC

Sunderam MMWR 2020

CDC National Summary Report 2019



TOTAL NUMBER OF IVF CLINICS IN THE UNITED STATES
STRATIFIED BY REPORTING STATUS, 1985 - 2021
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IVF IN THE US
2022



NATIONAL ART USE BY AGE GROUP



NATIONAL IVF TRENDS

CDC National Summary Report 2019

• Singleton Pregnancies are now the norm



IVF IN THE US
2022

S INGLE EMBRYO 

TRANSFER



Katler et al AJOG 2022

NATIONAL IVF TRENDS
ELECTIVE SINGLE EMBRYO TRANSFER



IVF BIRTH 
OUTCOMES

2022

S INGLETON L IVE  
B IRTHS



INCREASE 
IN PGT USE

Kawwass Hipp JAMA 2022



NATIONAL 
DATA:

IMPROVING 
NEONATAL 
OUTCOMES



IVF 
UTILIZATION:

AUTOLOGOUS V 
DONOR EGG



IVF UTILIZATION TRENDS:
DONOR EGG



DONOR EGG CONCEPTION

Donor oocytes further extend reproductive window 

• Increasingly common

• Increasingly associated with good perinatal outcome, trend toward eSET

Kawwass et al. 2013 JAMA



IVF UTILIZATION 
TRENDS:

DONOR SPERM



IVF  UTIL IZATION TRENDS:
DONOR EMBRYO

Increasing Utilization and Live Birth Rates



IVF UTILIZATION TRENDS:
OOCYTE CRYOPRESERVATION



NATIONAL TRENDS:
GESTATIONAL CARRIER



GESTATIONAL CARRIER – 
IMPROVEMENT IN ADHERENCE TO 

RECOMMENDATIONS



NATIONAL LEGAL LANDSCAPE



• Defining “Personhood” at fertilization makes effective, evidence-based IVF treatment impossible

• Alabama court ruling in 2023 attributing personhood to embryos paused fertility treatment in the state

• Multiple states are considering such legislation

• Important to understand the downstream impact on fertility care of personhood legislation

• In Georgia:

• Georgia Fertility Network

• Passed 2 bills in 2025 in effort to protect fertility access in the state



IVF 
NEONATAL 
OUTCOMES



IVF:
LIVE BIRTH PER 
CYCLE START

• Stratified by Age



NATIONAL 
OUTCOMES BY 

PLURALITY

Preterm Birth and Low Birthweight 

Delivery much more common 

among multifetal pregnancies



INFERTILE POPULATION, 
COMPARISON GROUPS

Generally healthy population at baseline, undergoing medical intervention

• Minimize risk associated with procedure and outcome

Risk quantification

• Varies by comparison group

• Consider whether underlying infertility itself versus IVF procedures

• Spontaneous conception in a fertile couple

• Non-IVF assisted conception in an infertile couple

Consideration of alternative

• Not undergoing IVF, not having a biological child

Relative versus absolute risk

• Consider absolute increase in risk



FETAL RISKS, SINGLETON GESTATION

IVF singleton pregnancies may be at higher risk of adverse perinatal outcomes 

including preterm birth and low birth weight compared with spontaneously 

conceived singletons, even after controlling for known risk factors such as age, weight, 

and tobacco use1-4 

ACOG CO No 671 2016

Pandey HR Update 2012

Schieve MCHJ 2007

Qin AGO 2017



LIMITATIONS OF META-ANALYSES

• Although the associated relative risk is higher in the IVF group, absolute risk not clearly 

delineated

• Limited by heterogeneity, residual confounding, publication bias

• Association           Causation

• Underlying mechanism by which IVF may be associated with increased risk 

remains uncertain 

• Ovarian stimulation?

• Resultant effect on the uterine hormonal milieu?

• Gamete manipulation?

• Embryo exposure to culture media?

• Couple’s underlying infertility itself?



FETAL RISKS, SINGLETON GESTATION 
UNDERLYING INFERTILITY

Underlying Infertility as the Etiology of Increased Adverse Perinatal Outcomes

• IVF versus non-IVF births.1-5

• Discordant sibling design 

• Attempt to evaluate inherent IVF risk compared with underlying maternal factors 

• Early relatively small studies using this model found conflicting results6,7

• 2016 larger cohort discordant singleton 6,458 sibling pairs8

• One conceived IVF, other conceived spontaneously

• IVF use remained associated: increased LBW and PTB

• Absolute risk: 

1. Cooper F&S 2011

2. Declercq F&S 2015

3. Kondapalli F&S 2013

4. Stern F&S 2015

5. Luke JARG 2016

6. Romundstad Lancet 2008

7. Henningsen F&S 2011

8. Dhalwani F&S 2016

IVF Non-IVF

PTB 9.7% 7.9%

LBW 6.8% 4.9%



FETAL RISKS, SINGLETON GESTATION 
UNDERLYING INFERTILITY

Underlying Infertility as the Etiology of Increased Adverse Perinatal Outcomes

• 2016 Cohort discordant singleton 6,458 sibling pairs1

• IVF-conceived singletons versus spontaneously conceived singletons

• 33 grams lighter (95% CI 18–49 grams)

• Born ½ day (95% CI 0.14– 1.02 of a day) sooner 

• Adverse perinatal outcomes differed by underlying infertility cause

• Female infertility: 35% increased risk of preterm birth 

• No significant increased risk with underlying male infertility 

• Discordant sibling design may not be applicable to all women 

• Many cannot conceive spontaneously

1. Dhalwani F&S 2016





FETAL RISKS, SINGLETON GESTATION
ADVANCED MATERNAL AGE

• Advancing age remains the single most important factor associated with infertility

• Increasing purposeful delay of child-bearing 

• Advanced maternal age (regardless of means of conception) increased risk of… 

• Preterm birth

• Low birth weight

• Hypertensive disorders

• Stillbirth

• Cesarean delivery

• Increased risk may be compounded by use of IVF, although age appears to be primary 

predictor independent of IVF use 



IVF, SINGLETON GESTATION: BIRTH 
DEFECTS



IVF, SINGLETON GESTATION: 
BIRTH DEFECTS

IVF, Infertility, and Birth Defects

• Several heterogeneous cohort studies and meta-analyses

• Increased risk pooled birth defects IVF neonates vs. spontaneously conceived1-4 

• 2012 meta-analysis, 46 studies1

• Significantly increased risk of birth defects

• Pooled risk 1.37 [95% CI 1.26– 1.48] conventional and ICSI  v. spontaneous

• No difference between conventional and ICSI 

• Contribution of parental infertility is unclear

1. Wen F&S 2012

2. Pandey HR Update 2012

3. Hansen HR Update 2013

4. Boulet JAMA Pediatr 2016





IVF, SINGLETON GESTATION: 
BIRTH DEFECTS

1. Boulet JAMA Pediatr 2016





IVF
CARDIAC DEFECTS

Congenital Heart Defects

• American Institute of Ultrasound in Medicine (AIUM), American Heart Association (AHA), 

and the Society  for Maternal Fetal Medicine (SMFM) recommend fetal echocardiogram in 

IVF-conceived pregnancies

• 2018 meta-analysis1 

• Absolute rates:

   Any cardiac defect (including minor defects such as ASD and VSD) 

• 0.68% in the spontaneously conceived group 

• 1.30% in the IVF–ICSI group 

1. Giorgioni Ultrasound Obstet Gynecol 2018



IVF
METHYLATION AND IMPRINTING DISORDERS

DNA methylation and imprinting disorders

• Increased association imprinting disorders but not overall DNA methylation patterns1,2

• Absolute risk remains low 

• 0.15% in IVF–ICSI conceptions 

• 0.02% in spontaneous conception 

1. Lazaraviciute HR Update 2014

2. Lazaraviciute  HR Update 2015



IVF & BIRTH DEFECTS

Balance of Evidence

• Association with pooled birth defects

• Reasonable to inform patients of potential increased risk keeping in mind the low 

absolute risk and limited alternatives to conception

1. Lazaraviciute HR Update 2014

2. Lazaraviciute  HR Update 2015



IVF AND CHILDHOOD CANCER

Spector JAMA Pediatrics 2019

• 2004 – 2012

• IVF v no-IVF 

• Linkage: 

SART CORS IVF live birth with birth and cancer registries in 14 states

• Outcome:  251.9 v 192.7 hazard ratio, 1.17; 95% CI, 1.00-1.36

       59 more cancers per 1 million person years 

       Equivalent to: 0.0059 per 100 years



IVF AND CHILDHOOD CANCER



CONCLUSION



STEADY IMPROVEMENT

Over the past 40 years, the field of IVF has made tremendous strides forward

• IVF increasingly effective

• Improvement in pregnancy rates

• Decrease in risk of multiple gestation

• Optimization of maternal and perinatal outcomes

•  Preimplantation genetic testing

• Allows single euploid embryo transfer in older women

•  Elective single-embryo transfer 

• Rates in the United States are increasing in women of all ages

• Room for further improvement 

• Continued research risks associated with multiple gestation

• Scientific progress in embryo selection

• Tailoring IVF practice norms

• Improved financial support from insurance companies



IVF PERINATAL RISK – THE BIG PICTURE

• Although IVF-conceived pregnancies have been shown to be associated with increased perinatal risk of PTD and 

compared with spontaneously conceived pregnancies, the absolute risk to an individual fetus remains low. 

• Given the alternative of not conceiving or having a child with an inheritable genetic disease, moving forward with IVF 

remains a logical next step for many couples with infertility or another medical diagnosis that warrants IVF. 

• Risk of multiple gestation lower with IVF than with other fertility treatments

• Physicians can minimize risks associated with stimulation, retrieval, and subsequent pregnancies by following most 

current ASRM guidelines

• Pre-conception MFM involvement can help ensure adequate informed decision-making in women who desire to 

pursue conception despite underlying medical conditions or advanced maternal age. 
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Thank you!



SUPPLEMENTAL SLIDES



SART VERSUS NASS

Toner JP, Lanes A and Kissin DM. “ART Surveillance in North America” in Kissin DM et al. (Eds.), Assisted Reproductive Technology Surveillance, Cambridge, UK, Cambridge University Press; 2019.


	Slide 1:  Infertility: A Snapshot of National Trends, Treatments, and Outcomes  
	Slide 2: No Disclosures
	Slide 3: Learning Objectives
	Slide 4: Infertility: Definition, Incidence
	Slide 5: Background
	Slide 6: Infertility: Diagnostic Testing
	Slide 7: Preconception Optimization
	Slide 8: Maternal RISKS: Pre-existing Conditions
	Slide 9: Maternal Risks, Obesity
	Slide 10: Treatment options
	Slide 11: IVF in the 1990’s and early 2000’s
	Slide 12: IVF in the 2020’s…
	Slide 13: Controlled Ovarian Hyperstimulation
	Slide 14: The Monitoring
	Slide 15: The Retrieval
	Slide 16
	Slide 17: Preimplantation Genetic Testing (PGT)
	Slide 18: Embryo Transfer
	Slide 19: Maternal RISKS: IVF
	Slide 20: Maternal Risks, IVF
	Slide 21: Maternal Risks, IVF
	Slide 22: IUI & IVF Costs
	Slide 23: National IVF Trends
	Slide 24: National IVF Trends
	Slide 25: Total Number of IVF Clinics in the United States Stratified by Reporting Status, 1985 - 2021
	Slide 26: IVF in the US 2022
	Slide 27: National ART USE by AGE Group
	Slide 28: National IVF Trends
	Slide 29: IVF in the US 2022
	Slide 30: National IVF Trends Elective Single Embryo Transfer
	Slide 31: IVF BIRTH OUTCOMES 2022  Singleton live Births
	Slide 32: Increase in PGT use
	Slide 33
	Slide 34: IVF Utilization: Autologous v Donor Egg
	Slide 35: IVF Utilization Trends: Donor Egg
	Slide 36: Donor Egg Conception
	Slide 37: IVF Utilization Trends: Donor Sperm
	Slide 38: IVF Utilization Trends: Donor EMBRYO 
	Slide 39: IVF Utilization Trends: oocyte Cryopreservation
	Slide 40: National Trends: Gestational Carrier
	Slide 41: Gestational Carrier –  Improvement in Adherence to recommendations
	Slide 42: National Legal Landscape
	Slide 43
	Slide 44: IVF Neonatal outcomes
	Slide 45: IVF: Live Birth per Cycle Start
	Slide 46: National Outcomes by Plurality
	Slide 47: Infertile Population, Comparison Groups
	Slide 48: Fetal Risks, Singleton Gestation
	Slide 49: Limitations of Meta-analyses
	Slide 50: Fetal Risks, Singleton Gestation  Underlying Infertility
	Slide 51: Fetal Risks, Singleton Gestation  Underlying Infertility
	Slide 52
	Slide 53: Fetal Risks, Singleton Gestation Advanced Maternal Age
	Slide 54: IVF, Singleton Gestation: Birth Defects
	Slide 55: IVF, Singleton Gestation:  Birth Defects
	Slide 56
	Slide 57: IVF, Singleton Gestation: Birth Defects
	Slide 58
	Slide 59: IVF Cardiac Defects
	Slide 60: IVF Methylation and Imprinting Disorders
	Slide 61: IVF & Birth Defects
	Slide 62: IVF and Childhood Cancer
	Slide 63: IVF and Childhood Cancer
	Slide 64: Conclusion
	Slide 65: Steady Improvement
	Slide 66: IVF Perinatal Risk – The Big Picture
	Slide 67
	Slide 68
	Slide 69
	Slide 70: Supplemental Slides
	Slide 71: SART versus NASS

