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Thank you to PCRS and the meeting organizers for inviting me to give this talk. I'm delighted to be here.READ SLIDESART member clinics report hundreds of data points per cycle annually.In 2016, the number of fields collected increased to more accurately define the types of male infertility of our patients. 
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Learning Objectives

●Describe the way SART collects & reports data

● List male factor infertility fields in SART

● Identify how SART data has shaped IVF standards of care
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So I will cover three topics today.READ SLIDE



SART  Data Collection & 
Reporting
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Presentation Notes




AASRMR
MAffiliate Societies within ASRM

Also within ASRM

• Professional groups for nurses, reproductive lawyers, etc. 

• Special interest groups for genetic counselors, artificial intelligence, etc.  
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SART is one of 5 affiliate societies within the American Society for Reproductive Medicine. It is the largest of the affiliate societies, the others of which represent surgeons, urologists, reproductive endocrinologists and laboratorians.In addition to the affiliate societies there are professional groups and special interest groups that focus on specific topics and which help create the scientific program of each annual meeting, among other missions.



SART is Quality
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The mission of SART is to set up and help maintain the standards for IVF in an effort to better serve our members and our patients.As much as possible, SART works to ensure safety for patients and practitioners of IVF.

http://www.sart.org/


www.sart.org

Start with SART
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This is the landing page of SART. This website is being upgraded visually but the resources and content is there currently and available to all SART members.

http://www.sart.org/


What Does SART Do?

Reports IVF outcomes 
Sets guidelines for 
best practices in the 
field of ART

Reviews patient 
advocacy and 
regulatory issues

Assures quality
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1. SART reports IVF outcomes. SART reports birth outcome data from its member clinics. This provides reliable information for patients to make informed decisions and understand the likelihood of success with different treatment options. DATA PRESENTATION IS A VERY HOT TOPIC WITH MANY DIFFERENT OPINIONS ON HOW BEST TO PRESENT THIS INFORMATION.  2. SART sets guidelines for best practices in the field of IVF.  As a requirement for membership, our member clinics must adhere to the highest standards in IVF. SART also holds all of its members to strict standards regarding advertising in order to better serve the public. THIS MOSTLY INVOLVES PRESENTATION OF THE INFORMATION IN A FAIR AND HONEST FASHION. SETS STANDARDS THAT ARE FAIR FOR EVERYBODY. 3. Patient advocacy and regulatory review. We play a significant role in interacting with members of Congress and their staff regarding pending legislation which may have a direct impact on our practice. SART has been able to network effectively in a small-group setting with leaders of consumer groups, professional organizations, and government agencies to exchange ideas and share information and concerns on an ongoing basis. Most major insurance companies look to SART as centers of excellence. In fact, many insurance companies will only provide coverage at SART member clinics.  4. Quality assurance. SART has played a major role as an advocate for improving quality practice. 

http://www.sart.org/


●The Fertility Clinic Success Rate and Certification Act of 1992 (FCSRCA) 
requires that each Assisted Reproductive Technologies (ART) program 
report annually to the Secretary of the Department of Health and Human 
Services through the Centers for Disease Control and Prevention (CDC)

● Each ART program reports pregnancy outcomes annually

● Each ART program embryo laboratory must be certified by TJC or CAP

Fertility Clinic Success and Rate
Certification Act of 1992 (FCSCA)
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The first IVF baby in the US was born in 1981. Efforts to catalog IVF activity in the US began in 1985. This reporting was entirely voluntary but participation was high.The special interest group within ASRM, now called SART, coordinated the first annual publication of cycle outcomes in 1988.In 1992, the Wyden bill named for Ron Wyden, Democratic congressman from Oregon, was passed into law.READ FIRST BULLETThe law was drafted in response to concerns about data quality and comparability.This law has been enacted now for 30 years. We are required by law to report our IVF cycle outcomes which are then posted publicly.More recently, embryology labs must be independently certified by the College of American Pathologists or by The Joint Commission.
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Federal Register Notifications (FRNs) 
from HHS and CDC
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Here are the 3 most recent federal register notifications or FRNs from the Department of Health and Human Services and the CDC.All requirements for reporting are outlined here.These are federal laws. SART asks its member clinics to report what the CDC requires. There were 511 IVF programs total in the US in 2021, 10% of which were non-reporters according to the CDC.Of reporting clinics, 81% were SART-member clinics and 95% of all IVF cycles reported were from SART-member clinics. The remainder of reporting clinics report directly to the CDC.



SART Clinic Outcome Reporting System 
(SART CORS)
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So who exactly enters the data for each cycle into the web-based registry platform known as SART CORS? It’s usually a combination of clinical and lab staff, or a dedicated clinic staff member hired to do data entry. Each cycle has up to 360 data points! Most clinics still enter data by hand but SART can integrate with a clinic EMR for information transfer and significantly reduced manual entry.To all the fellows out there, I know you are all busy with clinical management of your fertility patients but as future leaders and practice leaders/SART-member clinic medical directors, take this time to shadow your medical directors and data entry folks on how to enter data.  You may not do the actual data entry but I think simply reviewing the data entry screens in SART CORS would help.  This will be the first time the majority of the audience has seen them.  



reporting of all cycles based 
on patient stimulation and 

cycle start

DATA
VALIDATION

KEY 
PERFORMANCE 

INDICATOR 
QUALITY 
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SART Helps Ensure Accurate 
reporting of all cycles based
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CDC is focused on surveillance of ART in the US. Cycles MUST be reported. Clinics that do not report are listed as non-reporters with no statistics. Errors made in reporting may be found through virtual validations by the CDC but they are not corrected.SART is not only focused on surveillance as per the law, but they also have a robust data validation process and a quality assurance process.The validation committee looks for red flags in non-identified clinic outcome data: very low prospective reporting rate, no cancelled cycles, a high number of deleted cycles, exceedingly high pregnancy rates, IUI conversions. A number of in-person visits are scheduled for clinics with multiple outliers. The data is corrected.Prospective reporting is an important metric of data accuracy. It is defined as declaring the cycle type by day 4 of stimulation. Avoids “molding” the data to your advantage, i.e. fert preservation cycles (which are not reported cycles)  converted to cycles with ET and vice versa. Creates a level playing field, “no gaming”. It requires operational communication between lab and clinic for SARTCORS entry as each practice does the data entry differently.The QA committee annually audits member clinics to ensure that the key performance indicators from each clinic fall between 2 standard deviations of the national mean. Some of the KPIs measured are very low cumulative live birth rates, zero cancellation rate, the incidence of multiple births, and the number of embryos transferred per cycle.Clinics that fall outside the 2 SD range are audited and may receive a QA visit to ensure data reporting is accurate and to educate the staff as needed as to why these metrics have been universally adopted and are important.This quality assurance oversight has been associated with major shifts in how we practice and with increased patient safety.



CONTINUE TO ENHANCE 
SART CLINICAL 

OUTCOMES REPORTING 
SYSTEM (SART CORS) TO 
OPTIMIZE EASE OF USE 

AND IMPROVE THE 
QUALITY OF DATA 

COLLECTED. 

MAINTAIN TIMELY 
ANNUAL REPORTING TO 
THE CDC AND CONTINUE 
TO IMPROVE THE CLINIC 
SUMMARY REPORT (CSR)

BUILD THE SART BRAND 
SO THAT MEMBER 

CLINICS, PATIENTS AND 
POLICYMAKERS 

ASSOCIATE SART 
UNIQUELY WITH QUALITY 

AND SAFETY

ENHANCE THE VALUE 
THAT SART PROVIDES TO 

ITS MEMBERS WITH 
FUNCTIONS SUCH AS THE 

QUERY ENGINE, QA 
DASHBOARD, AND CLINIC 

SEARCH FUNCTION

IMPROVE THE QUALITY 
OF OUR 

COMMUNICATIONS AND 
ENGAGEMENT WITH 

MEMBER CLINICS 

SART’s Big Picture Goals

SART 5-year strategic plan was created July 2023
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This final slide of this section summarizes some major goals that SART has for the next five years. As I have already mentioned, data presentation is being upgraded for patients and practitioners. The SART.ORG website is being upgraded. Data visualization is being upgraded. The predictor tool is being upgraded.These are just a few highlights of the recent and upcoming improvements by SART.
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SART CORS Data Entry
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For each fresh IVF cycle, data entry spans 6 tabs in SART CORS.The tabs are history, diagnosis, ART treatment, donor and retrieval, transfer and outcome, and finally delivery.Under DIAGNOSIS, there is a section entitled REASON FOR ART.If you check MALE INFERTLITY,  a dropdown menu appears. This was added in 2016 and was a very welcome addition since up to 50% of infertility is ascribed to the male partner.I will go through each of these subsections in the next few slides.



SART CORS Male Infertility Fields
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If the male patient has a medical condition such as diabetes, thyroid disease, cancer of the prostate or testis, varicocele, retrograde ejaculation, etc., that is indicated here. If the male has a genetic condition known to be associated with male infertility, that is indicated here.



SART CORS Abnormal Sperm Parameters
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Most commonly, the next few boxes are the ones that are checked off.These indicate findings from a semen analysis.Obstructive and non-obstructive azoospermia are listed here.The most common cause of obstructive azoospermia is vasectomy.



SART CORS Abnormal Sperm Parameters

PCRS
MARCH 20-23, 2024
INDIAN WELLS, CA

Presenter Notes
Presentation Notes
Here one indicates if there is moderate oligospermia which is 5-15 M/mL in the ejaculate, or severe oligospermia which is less than 5 M/mL in the ejaculate.This is based on WHO 5th edition reference range.



SART CORS Abnormal Sperm Parameters
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Here is the indication of low motility less than 40% or low morphology less than 4% normal forms.



SART CORS Abnormal Sperm Parameters
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Finally, very severe male factor of less than 1 M/mL sperm in the ejaculate is indicated here.If the sperm source has multiple indications for infertility, multiple indications can be checked off.



SART Data Has Helped Shape 
IVF Standards of Care

Presenter Notes
Presentation Notes
I’ll now move into the final part of this talk which is showcasing a few studies that have come out of SART CORS data analysis.National data collected since 2004 is available to SART-member clinics for hypothesis driven research.Over 200 peer-reviewed papers have been published on a variety of topics.This is without doubt the most fun part of SART, to my mind, the jewel in the crown.



Key to the Vanishing Multiple Pregnancy Rate
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This paper was published in August 2022 in the American Journal of Obstetrics and Gynecology using cycle level data and summary tables from the national SART CORS database.The authors summarize 3 key improvements over 25 years that have contributed to the vanishing multiple pregnancy rate.Can you guess what those are? Here’s a hint: all of them come from advances in the embryo lab.Advance #1: extended embryo cultureAdvance #2: embryo vitrification for cryopreservationAdvance #3: PGT-A



Fewer embryos being transferred

Figure 2
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Katler et al, 2022

Presenter Notes
Presentation Notes
This is Figure 2 from the Katler et al paper.Panel A is the mean number of embryos transferred at first embryo transfer, depicted by age.Panel B is the percentage of first embryo transfers in which only 1 embryo was transferred. This is for autologous cycles, depicted by age.Before 2014, these outcomes were based on fresh embryo transfers only. Since 2014, outcomes of first transfer FRESH OR FROZEN have been the basis of the national reporting (dotted vertical line).So over time, we see that the number of transfers of a single embryo has gone up, again due in part to the three major advances in the field just mentioned: extended culture, vitrification and PGT-A.



Fewer multiple births and fewer children 
born as multiples

Figure 3 Katler et al, 2022
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This is Figure 3 from the Katler et al paper.Panel A is the proportion of children born as singletons, twins, triplets, quadruplets or greater (autologous cycles only). As of 2020, 93% of IVF births in the US were singleton births.Panel B is the proportion of deliveries involving twins, triplets, quadruplets or greater. Before 2014, these outcomes were based on fresh embryo transfers only. Since 2014, outcomes of first transfer FRESH OR FROZEN have been the basis of the national reporting (dotted vertical line).The number of singleton live births is well over 90% today and the number of higher-order multiples is vanishingly low.This is just one example of how the field of IVF has evolved due to advances and also guidelines focused on patient safety. Remember 95% of cycles in the US are performed in SART-member clinics who are bound by validation and quality assurance metrics. This has all contributed to the vanishing multiple rate from IVF.
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The next few papers I’ll highlight are focused more specifically on male infertility.This paper was published in Fertility and Sterility in 2011.5 years of data were analyzed, totaling over 460,000 fresh cycles.At this time, only a single diagnosis of male infertility was reported without subdivision into etiologies.Also at this time, male DOB and age was not reported to SART.These investigators aimed to determine the effect of male infertility on conventional IVF and ICSI outcomes.
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This is Table 3 from the Nangia paper, which shows data from one specific aim of the study.This table shows a comparison of non-ICSI vs. ICSI within the male factor infertility only subgroup using ejaculated sperm.Non-ICSI and ICSI cycles differed significantly by maternal age, male and female race/ethnicity. After adjustment for female age, male and female race/ethnicity, day of ET, number of embryos transferred and with non-ICSI as the referent group, models showed ICSI to have a lower clinical intrauterine gestation rate but not a lower live birth rate.The authors state in their Discussion that an increased emphasis on male factor infertility is warranted to allow a more complete analysis.
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This paper was published in 2018 in the Journal of Assisted Reproduction and Genetics (JARG).Jen Kawwass and her co-authors used CDC data for this study.They included cycles over an 11-year period, specifically fresh non-donor male factor cycles which added up 370,000 cycles.They calculated trends in the use of surgically acquired sperm in male factor IVF cycles and looked as associations of method of sperm collection with cycle outcomes.
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Presenter Notes
Presentation Notes
This is Figure 1 from the JARG paper.The proportion of cycles using testicular sperm source increased significantly from 4.9% in 2004 to 6.5% in 2015.The proportion of cycles using epididymal source fluctuated from 4.9% in 2004 to 5.1% in 2015.Further analysis of the data showed that there were no significant differences between each surgically acquired sperm group and the ejaculated group for any of the outcomes measured including clinical pregnancy, live birth and other perinatal outcomes such as miscarriage, term delivery and normal birth weight delivery.
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Our group at Montefiore Einstein published this paper in 2018 in Fertility and Sterility.This was a 2-year historical cohort of fresh cycles using either partner sperm or donor sperm. Only first cycles in the study period were included.We hypothesized that improved maternal-fetal immune tolerance induced by a sexually intimate partner’s semen and seminal fluid would enable trophoblast penetration, function and healthy placentation.Conversely, donor sperm and oocyte donation result in substantial increase in preeclampsia risk and pre-term births, possibly related to a lack of previous exposure to donor antigens.We compared spontaneous abortion rates, gestational age at delivery and neonatal birthweight in singleton pregnancies from cycles using donor sperm vs. partner sperm.
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This is Table 2 from our paper.After adjusting for all potential confounding variables including maternal age, race, BMI, smoking, gravidity, history of preterm birth, max FSH, total number of embryos transferred and etiology of infertility, no significant differences in miscarriage rate, preterm births, very preterm births, LBW, VLBW were observed.These findings were contrary to our hypothesis but could indicate that the exposure to paternal antigens during ART cycles is such a low dosage that impact on maternal immune maladaptation may not be as significant as we had expected.
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The last two studies I’ll highlight address the use of ICSI.This is the ASRM practice committee opinion on the use of ICSI for non-male factor. This was published in 2012 and again in 2020.In the US, the use of ICSI for all indications increased from 36.4% in 1996 to 76.2% in 2012 with the largest increase seen in cycles with non-male factor infertility.Proposed indications for use of ICSI when there is no identifiable male factor includes: unexplained infertility, poor-quality oocytes, low oocyte yield, advanced maternal age, prior fertilization failure with conventional IVF, PGT, IVM.Some programs use ICSI for 100% of their cycles.So the practice committee evaluated the literature and advised the following.
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ICSI for unexplained fertility has been associated with increased fertilization rates and decreased risk of fertilization failure but does not improve live birth outcomes.There are no studies addressing whether ICSI of poor-quality oocytes improves live birth outcomes.ICSI for low oocyte yield and advanced maternal age does not improve live birth outcomes.ICSI can increase fertilization rates when previous conventional IVF fertilization rates were poor.Routine use of ICSI for all oocytes is not supported by the available literature.ICSI for PGT is now recommended only for PGT-M.ICSI for IVM and for frozen-thawed oocytes is recommended.
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This paper was published in 2022 in Fertility and Sterility by the IVF program at the University of Iowa.This was a historical cohort of IVF cycles over a 2 year period. Cumulative live birth rates from ICSI vs. conventional IVF cycles with non-male factor infertility were compared. This CLBR includes first fresh cycle and associated FETs.This was almost 47,000 cycles.
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This is Table 2 from the Iowa paper.Among cycles without PGT-A and which were non-male factor infertility, the cumulative live birth rate  was 60.9% for ICSI vs. 64.3% for conventional IVF but after controlling for confounding variables, this difference was not significant. Similarly, no difference was seen in the PGT-A group either in cumulative live birth rate from ICSI vs. IVF.HOWEVER, the patients were charged and estimated additional 37.5 million dollars for ICSI without PGT and an additional 7.2 million dollars for ICSI with PGT over the 2-year period of this study by SART-member clinics. This was calculated based on the literature and online searches.Therefore, the authors conclude that routine use of ICSI in patients with non-male factor infertility is not warranted.
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The last paper I’ll highlight is in press with Fertility and Sterility Reports, from our group at Montefiore Einstein in NY.We compared clinical outcomes between non-indicated ICSI and conventional IVF in autologous cycles from 2014-2017 and we compared separately fresh cycles, FET without PGT and FET with PGT.82% of cycles had ICSI and only 18% use conventional IVF.According to the 2020 practice committee opinion, only 41.7% of the cycles met the criterial for indication for ICSI.
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This is Table 3 from our study.After adjusting for confounding variables, non-indicated ICSI in fresh cycles resulted in reduced odds of clinical pregnancy, live birth and spontaneous abortion compared with conventional IVF.In contrast, indicated ICSI for male factor was associated with higher odds of clinical pregnancy, live birth and spontaneous abortion compared with conventional IVF for patients with male factor infertility.This work confirms  prior randomized and large retrospective studies suggesting that ICSI for non-male factor infertility and non-indicated ICSI in general, offers no detectable clinical benefit in most cases, including fresh transfers and FETs with PGT.Most strikingly, it suggests the potential for significant harm from non-indicated ICSI.



In Summary
●SART sets safety standards and practice metrics for IVF in the US

● Evidence-based studies from SART CORS help define IVF practice in the US

● Reporting our IVF outcomes has advanced the quality of care in the US

● Male data in SART is waiting to be mined!
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sangita.k.jindal@gmail.com  |   sjindal@montefiore.org

www.sangitajindal.com
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