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Presenter Notes
Presentation Notes
As we all know, ICSI revolutionized treatment for severe male-factor infertility.

But today, it is used in the majority of IVF cycles—even when male factor infertility is absent.

So the question is: are we improving outcomes, or just adding intervention?


Disclosures

* Nothing to Disclose



Background & Rationale

Intracytoplasmic sperm injection (ICSI) has helped
overcome numerous fertilization challenges:
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Original indications: Severe male factor infertility

Source: ASRM 2020
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ICSI was originally developed to bypass key physiologic barriers to fertilization in severe male factor infertility— CLICK—low count CLICK poor motility CLICK or abnormal morphology. CLICK

By directly injecting a sperm into the oocyte, the sperm–oocyte interaction is bypassed entirely.
Because of its success in this setting, the use of ICSI  rapidly expanded across IVF practice.





Clinical Practice Gap
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Sources: ASRM, 2020; Ferraro et al., 2023, Beroukhim et al., 2022, Bolton et al., 2023; Yang et al., 2024; Hunkler et al., 2024
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However, outside of male factor infertility, the evidence supporting ICSI is limited.

Many clinics perform ICSI by default in a multitude of settings—but we don’t have enough evidence to truly understand if there is an impact – positive or negative- with adequate semen parameters in both fresh and frozen specimen. Without clear data or ASRM guidance, clinical practice varies widely.


Why Use ICSI with Frozen Sperm?

Concerns with Frozen Sperm

Cryopreservation can impact
sperm motility and acrosomal
function

Conventional IVF relies on sperm
penetration, which may be
compromised post-thaw

X

Rationale for ICSI

ICS| bypasses these concerns by
directly injecting sperm into the
oocyte

Improves fertilization rates and
reduces the risk of total
fertilization failure in some
medical diagnoses

v/

Sources: Smith et al., 2019; Johnson et al., 2020; Lee et al., 2021; Yang et al., 2024
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One reason clinicians often default to ICSI with frozen sperm relates to concerns about the freeze–thaw process.

Cryopreservation can impair motility and acrosomal function, raising concern that successful conventional in vitro fertilization may be reduced.

Because ICSI bypasses these steps, it is resonably assumed to improve fertilization outcomes with frozen sperm.

However, emerging data suggest that when post-thaw sperm parameters remain adequate, ICSI may not provide a developmental advantage.
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Retrospective US Fertility Study

63
58

Fertilization

42
31

Blastulation

38.8

24.5

Clinical
Pregnancy

clVF mICSI

26.5
18.9
3.1 21
Live Birth Failed
Fertilization

Morris J et al. Minerva Obstet Gynecol. 2026. [In Press].
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To directly explore this question, we performed a retrospective analysis. 

Although the conventional IVF group was smaller with only 98 patients compared to over 4300 patients using ICSI, there was certainly not a disadvantage to using cIVF with frozen sperm.



Data Question Routine ICSI| Use:
Retrospective US Fertility Study
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In fact, the red boxes highlight the statistically significant outcomes. Notably, blastulation was higher in the  conventional IVF group at forty-two percent compared with thirty-one percent with ICSI.

These findings challenge the assumption that ICSI is the superior approach in this population and suggest we may be selecting the less optimal fertilization method.

Based on this signal, we designed the SISTER study to evaluate this prospectively.


Study Objective & Design

Compare fertilization and embryo development between
conventional IVF and ICSI in frozen donor sperm cycles

Blastulation rates do not differ between fertilization methods
when sperm parameters are adequate

Prospective, randomized sibling - oocyte trial

Single Large IVF Center

ENSURING Women undergoing IVF with frozen donor sperm

FEASIBILITY
50% ICSI | 50%conventional IVF
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The SISTER study is a prospective randomized sibling-oocyte trial comparing fertilization and embryo development between conventional IVF and ICSI when frozen donor sperm is used.

By randomizing sibling oocytes within the same patient cycle, inter-patient variability is minimized and effect of fertilization method is isolated while holding all other biologic factors constant.


Study Eligibility Parameters

[ In-Cycle Eligibility ] { Pre-Cycle Eligibility ]

Normal Ovarian Reserve: Adequate Follicular Response at
AMH > 1ng/mL, AFC > 10 Trigger:

= 5 follicles- 22mm)

INCLUSION CRITERIA No Male Factor Infertility:
Post- wash motility = 50%,
concentration =5M

Adequate oocyte yield at retrieval:
> 4 oocytes retrieved

® Prior Poor Ovarian Response: < 4 Mlls retrieved in prior cycle

Uterine Factor Infertility: Submucosal fibroids, adenomyosis, or other
EXCLUSION CRITERIA structural pathology
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Participants include women undergoing IVF with frozen donor sperm who have normal ovarian reserve and no evidence of male factor infertility.

In-cycle eligibility is confirmed at trigger and retrieval to ensure adequate oocyte yield for sibling-oocyte allocation.

Patients with prior poor ovarian response or structural uterine pathology are excluded.



Methods: Clinical Randomization Workflow
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This diagram illustrates the clinical workflow and the timing of randomization.
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Eligible patients undergoing IVF with frozen donor sperm are screened for inclusion criteria, and then if they consent, they proceed through standard ovarian stimulation.




Methods: Clinical Randomization Workflow
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At the time of trigger, follicle number is assessed. If the patient has fewer than five follicles measuring fifteen to twenty-two millimeters, the patient does not proceed with randomization.
However, if at least five follicles meet criteria, the patient is randomized and proceeds to oocyte retrieval.




Methods: Clinical Randomization Workflow
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Following retrieval, cycles with more than four oocytes retrieved continue in the study and move forward according to the protocol.

If four or fewer oocytes are retrieved, the patient is withdrawn post-randomization and proceeds with standard ICSI-all. 


Methods: Laboratory Workflow

Moty 2 50%
otility 2
= T
@ Vaa ' ) G 2)
o= Patient Process Frozen
¢ < Randomized ~| Donor Sperm:
= WIthR>t4r'0%ytes Swim-Up
%) etrieved Method
3 T
< O
8 N
Il 5=
=
(5
L
If Post-Wash

Motility < 50%

% If Concentration
iz 2 5 million
- Test
Concentration
\_ =/
£ 2minlow | If Concentration
| speed spin, 25 million Split Oocytes
Concentration Uellsiod “| for Fertilization
<3 million SRl
. andrecount \. J
—®@— anXm
Move to ICSI S Move to ICSI
Al Concentration All
\_ % < 5 million & Y



Presenter Notes
Presentation Notes
This slide outlines the laboratory workflow following randomization and retrieval of at least 5 oocytes.




Methods: Laboratory Workflow
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Frozen donor sperm samples are first processed using a standard swim-up preparation.



Methods: Laboratory Workflow
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Post-wash motility is assessed, and if motility is below fifty percent, the cycle proceeds with ICSI for all oocytes.

If motility is adequate, sperm concentration is measured. 


Methods: Laboratory Workflow
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Samples with concentration of at least five million proceed directly to oocyte allocation.

If concentration is below five million, a brief low-speed centrifugation step is performed to concentrate the sample and the count is repeated.

If concentration remains below this threshold, the cycle proceeds with ICSI for all oocytes. However, if the concentration meets criteria, oocytes are split evenly between conventional insemination and ICSI for fertilization.



Methodology
& Sibling- oocyte method balances

RANDOMIZATION inter- patient variability

o Oocyte-level blastulation

\/\ | * Logistic regression with GEE
o Patient level

 Chi-squared and student t- test

STATISTICAL ANALYSIS

o Controlling for maternal age
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Because oocytes from the same patient are correlated, blastulation outcomes will be analyzed using logistic regression with generalized estimating equations.

Secondary patient-level outcomes will be analyzed using standard statistical tests with adjustment for maternal age.


Power Calculation

Alpha = 5% (Z=1.96)

Power = 80% (Z=0.84)

* Estimated blastulation proportionin ICSI group: 31%
ASSUMPTIONS * Estimated blastulation proportion in IVF group: 42%
* Intrapatient Correlation = 0.2

 Expected cluster size (# of eggs per patient) = 15

. * Final N oocytes per group = 712 oocytes
E}? NUMBERS NEEDED - Final total oocytes needed = 1424 oocytes
* For 15 eggs/patient = 95 patients

)

;
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To ensure the study is adequately powered, we performed a sample size calculation using blastulation rates observed in our retrospective cohort.
Using these estimates, we determined that approximately seven hundred twelve oocytes per group are required.
Given an expected cluster size of 15, we estimate that approximately ninety-five patients will be required to complete the study.


Study Progress and Feasibility: Enroliment Underway

T
CONSORT Flow Patients Screened
n=3=2 Excluded at Screening
* n=11
Verbally Consented (Pre- Consent) 5 screen fails (ineligible)
n=2 5 declined participation
Signed consent pending 1 pending call

Formally Consented
n=19 e

Did Not Proceed to
Randomization

Randomized . n. =3 .
n-=16 2 failed trigger criteria

‘ 1 self- withdrew
Completed Retrieval Pending Cycle Start
n=10 n==6

Enrolled / Progressing Pre- Consent (Verbal) Excluded / Withdrawn
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Importantly, enrollment for this study is already underway. 




Study Progress and Feasibility: Enroliment Underway
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Since opening screening, we have evaluated thirty-two potential participants. 


Study Progress and Feasibility: Enroliment Underway

T
CONSORT Flow Patients Screened
n=3=2 Excluded at Screening
* n=11
Verbally Consented (Pre- Consent) 5 screen fails (ineligible)
n=2 5 declined participation
Signed consent pending 1 pending call
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Eleven were excluded at screening – 5 did not meet inclusion criteria, 5 declined. 




Study Progress and Feasibility: Enroliment Underway
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Nineteen patients have formally consented to participate in the study, with an additional two patients verbally consented and awaiting formal consent.




Study Progress and Feasibility: Enroliment Underway
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Of the nineteen consented patients, sixteen met criteria for randomization. 


Study Progress and Feasibility: Enroliment Underway
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Three patients did not proceed to randomization—two did not meet trigger criteria and one self-withdrew after consent.



Study Progress and Feasibility: Enroliment Underway
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Of those randomized, ten patients have already completed retrieval, while six additional patients are currently pending cycle start.

These early recruitment numbers demonstrate strong feasibility and continued enrollment momentum



Progress Towards Power

Total Oocytes (11.2%) 160

clVF Arm (11.4%) 81

ICSI Arm (11.1%) 79

B Completed m Still Need
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Although advertisement for the study began at the end of last year, we have already data from collected one hundred sixty study oocytes.
This includes 81 oocytes allocated to conventional IVF and 79 to the ICSI arm.
With ongoing recruitment and a growing pipeline of participants, we are on track to achieve our powered sample size.


Project Timeline

OCT 25- DEC 26 OCT 25 -DEC 26 APR 27-JUL 27
Patient Oocyte retrieval, Follow-up for , ,
, , N . Data cleaning Manuscript
recruitment & insemination, early clinical . ,
and statistical preparation
enrollment and embryo pregnancy , .
analysis and submission
8 pts/month culture outcomes

—>
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The study began enrollment in October 2025, with recruitment and laboratory procedures occurring concurrently as patients enroll.
Enrollment is projected to complete by December 2026.
Pregnancy outcome follow-up will extend into early 2027, followed by data analysis and manuscript preparation in the first half of 2027.


Award Budget Overview

Laboratory e ICSI micropipettes
Consumables e Culture dishes and media

S2000 e Embryo handling supplies

Statistical Analysis
e Statistical Software License

$1200

Participant
Recruitment & e Recruitment outreach to clinical teams
Coordination e Study advertising materials

56800
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The total projected study cost is approximately 17 thousand dollars. The requested ten-thousand-dollar  award would serve as catalytic support to accelerate early study execution.
Importantly, because patients already cover the cost of ICSI as part of routine clinical care, laboratory consumables represent only a modest portion of study expenses.

The majority of the requested funds support recruitment infrastructure and study coordination.
These resources allow us to engage our clinical teams, identify eligible donor sperm cycles, and track participants as they move through stimulation and retrieval.

This support is specifically designed to accelerate enrollment and ensure we reach the powered sample size efficiently.


Potential Impact on IVF Practice and Cost

...And, if ICSI| is unnecessary in these cases, we can:

). £ /N =

Reduce unnecessary Improve cost-
Addressw.\g a critical ICSI usage l\/||n|r.n|ze HSlfS effectiveness of ART
R (~$1,500-52,000 iy with treatments and

micromanipulation

per cycle) potentially outcomes
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In reproductive medicine it is easy to assume that the more technologically complex intervention must produce better outcomes.
But our responsibility as clinicians and researchers is to test that assumption.

If ICSI does not improve outcomes when frozen donor sperm is used in the absence of male factor infertility, then many patients may be undergoing an unnecessary intervention.

Clarifying this question could reduce unnecessary ICSI use, avoid additional micromanipulation of oocytes, and save roughly $1,500 to $2,000 per cycle.

More importantly, it would help guide a more evidence-based approach to fertilization strategy in ART.

Ultimately, the goal is simple: to ensure that the technologies we use in IVF actually improve outcomes for the patients we serve.


Thank you to the mentors and
support for this project

*Dr. Phillip Romanski  *SGF Embryology
*Dr. Kate Devine —CO, Rockville, WR
*Dr. Micah Hill *Dr. Kerry Flannagan
*SGF Research Team *Dr. Jing Wu



Supplementary Slides



S emen P araml ete s Post- wash progressive motility =50%

Concentration =5 million

Rationale

- Ensures adequate sperm availability for physiologic fertilization

. Aligns with standard embryology lab thresholds for conventional IVF
- Below thresholds — convert to ICSI| to minimize fertilization failure

Supporting Evidence

« RCT data support use of conventional IVF when =2 million progressively motile
sperm are available post- preparation

* Treatment allocation frameworks suggest IVF is appropriate when total motile

sperm counts and motility are within normal ranges

» Studies of frozen - thawed sperm demonstrate preserved fertilization and live birth
rates with conventional |VF despite modest reductions in motility

(Xie et al., 2024; Torra- Massana et al., 2023; Sciorio &
Fleming, 2024; Berntsen et al., 2025)
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(Xie et al., 2024; Torra-Massana et al., 2023; Sciorio & Fleming, 2024; Berntsen et al., 2025) 




Background & Rationale

Prevalence of Frozen Sperm Used in Fertility
Preservation and Donor Conception

Frozen sperm use is increasing for
fertility preservation and donor

ot conception

63% growth in usage Better cryopreservation,
3.5% increasing donor by choice
households, increasing frozen
sperm for non- medical reasons

Percentage of Frozen Sperm Used Out of Total Sperm
Used for Fertility Preservation and Donor Conception

1996 2014
Year

Sources: Gerkowicz et al., 2018; Wang et al., 2023; Paffoni et al., 2024; Patel et
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Along with the increasing trend of ICSI is an increasing trend of use of frozen sperm for multitude of reasons. The number of cycles using frozen sperm has increased as well for medical and non-medical reasons. 



Budget Category

Description

Total Cost

Consumables for ICSI

Consumables for Conventional

Embryologist Labor

Statistical Software

Personnel Training

Quality Control Materials

Participant Recruitment &
Coordination

Time for ICSI (~10 min/oocyte) and conventional insemination

(~3 min/oocyte) for 4 oocytes per patient

Training for lab personnel on protocol standardization for
randomization and culturing

Specialized materials for embryo tracking, labeling, and
monitoring to ensure trial integrity




clinic engagement

recruitment outreach

provider/nurse education

study awareness materials

light refreshments for recruitment
meetings
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Because I already manage the screening, consent, and tracking workflow,in conjunction with our research team, the limiting step is not participant follow-up. It is referral generation.
These funds would support clinic-facing recruitment efforts that make the study more visible to physicians, nurses, and IVF coordinators, so eligible donor-sperm IVF patients are identified earlier and referred directly to me.
Based on our current conversion rate of about two-thirds, increasing referral volume should allow us to screen approximately 98 additional patients and move about 75 into the study pipeline.
In short, the funding buys awareness, referrals, and recruitment momentum.
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