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- Use of donor oocytes is increasing; ~40,000 babies are born annually in the 
US from donor gametes, with approximately 25% being from donor oocytes 1

BACKGROUND:

Reference: 2021 National ART Summary.

Presenter Notes
Presentation Notes
As we know, the use of donor oocytes has been increasing over time, and likely will continue to increase 
It has been estimated that ~40,000 babies are born anually in the US from donor gametes, with ¼ of these being derived from donor oocytes

From the 2021 SART data, 26,700 cycles were performed using frozen donor oocytes while another 1552 were performed using fresh donor oocytes



Options for obtaining donor oocytes: 

1) Single Egg Lots
- Typically includes ~6 oocytes 
- At least 1 embryo guaranteed per lot

2) Assured Refund Programs
- Up to 6 lots of oocytes
- Full refund if no live birth achieved after use of all 6 lots

Presenter Notes
Presentation Notes
There are various options offered for patients purchasing donor oocytes 

The first option is the purchase of single egg lots which ..


The second option is a guaranteed program or an assured refund program which.. 





In our program, costs for a single lot (L) includes the oocytes, lab procedures, and first transfer, but not for medications (M) or additional SET (T). 

Our AR (A) programs include the costs of the oocytes, lab procedures and all transfers, but not medication. 






Reference: 2021 National ART Summary.

- Excellent success rates using donor eggs; largely attributed to the young age 
of oocyte donors
- SART data showed that 37-50% of embryo transfers using donor oocytes / 
embryos resulted in a live birth in 2021
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Presentation Notes
With donors typically being young and having excellent egg quality, we have seen excellent success with the use of donor oocytes
The 2021 SART data showed  up to a 50% live birth rate after transfer of embryos derived from donor oocytes 
As you can see from this chart, these success rates do drop off a bit with advancing age of the patient intending to carry the pregnancy, but are significantly higher than if autologous oocytes were used 



OBJECTIVE:

To determine the sustained implantation rate (SIR) 
after transfer of donor oocyte derived embryos to 
elucidate efficiency and help to estimate the cost 
effectiveness of donor vitrified oocytes

SIR: beyond 20 weeks gestational age
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With these high success rates, we wanted to determine the sustained implantation rate (SIR) after transfer of donor oocyte derived embryos to elucidate efficiency and help to estimate the cost effectiveness of donor vitrified oocytes

In this study, we defined SIR as being at least 20wks GA 




- Assessment of outcomes from patients who purchased donor oocytes and 
underwent a frozen single embryo transfer (SET) between December 13, 2015 to 
September 30, 2022

- Included patients who obtained donor oocytes from 3 different egg banks
 1832 transfers in 714 patients included

- Median number of blastocysts per egg lot:  2 (IQR: 2-3)

- Kaplan-Meier analysis to determine the cumulative SIR

 

MATERIALS & METHODS:
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Presentation Notes
This was an assessment of outcomes from patients who purchased donor oocytes and had a single frozen embryo transfer between December 2015 to September 2022

These patients had obtained oocytes from 3 egg banks

1832 transfers from 714 patients were included

The mean number of blastocysts per egg lot was 2 


18.2% of lots had just 1 embyo
81.8% had 2 or more embryos from a single lot.









- Patients excluded if SIR beyond 20 weeks was not achieved within the study period and no additional remaining embryos for transfer

Censorship occurred if sustained implantation beyond 20 weeks was not achieved within the study period (ie. Not yet 20wks) and the patient did not have any remaining embryos to transfer. 

Ie. Excluded from Kaplan meier if no remaining embryos or if no implantation happened during study period (ie. 8 transfers)
(NOT reflected on the analysis)




Results



K a p l a n - M e i e r  A n a l y s i s :
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So this is the KM analysis which was produced based on the available data 


Now of note, patients would not be included in the KM analysis for the following reasons:
Not reaching SIR beyond 20 weeks within the study period (ie. 14 weeks)
If no remaining embryos to transfer or if no implantation during the period reflected on the analysis (up to 8 transfers)




K a p l a n - M e i e r  A n a l y s i s :

5: 0.9231: 0.458

Cumulative incidence 
reflecting SIR from 
successive transfers: 

2: 0.663

4: 0.887

3: 0.80

6: 0.945

7: 0.955

8: 0.973
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The AUC representing sustained implantation with successive transfers was as follows: 1) 0.458, 2) 0.663, 3) 0.80, 4) 0.887, 5) 0.923, 6) 0.945, 7) 0.955, 8) 0.973.





Number at risk:
Still had embryos left (number at risk) – ie not included if had SIR or if no embryos left
Number that could be included at that point


Number of events: 
Total number of people who achieved SIR by that point






RESULTS:

- 81.8% of egg lots resulted in >1 embryo available

Based on this analysis:

- 66% of patients had SIR after 1 egg lot

- 34% required > 1 oocyte lot
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Presentation Notes
Now I will point out that since patients were only included in the analysis if they reached 20wks GA to count as sustained implantation, ie. If they were 14 weeks, they would not have been included as having SIR. 
So these numbers may actually be a bit of an underestimate. 



18.2% of lots had just 1 embyo
81.8% had 2 or more embryos from a single lot.





The AUC representing sustained implantation with successive transfers was as follows: 1) 0.458, 2) 0.663, 3) 0.80, 4) 0.887, 5) 0.923, 6) 0.945, 7) 0.955, 8) 0.973.




Total = (L x n) + (M x N) + (T x (N-n))

L: Cost of a single lot
n: Number of oocyte lots
M: Medication costs
N: Number of transfers
T: Cost of each transfer

Cost for Transfers with Single Lot Purchases: 
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Now to assess the costs involved for each program; we can look at these formulas. In our program, the costs for a single lot (L) includes the oocytes, lab procedures, and first transfer, but not for medications (M) or additional SET (T). 


The cost of the transfers from individual lots can be calculated by assessing the includes the costs of the egg lots (L being the cost of the lot and lowercase n being the number of lots purchased) aas well as the  costs of the medications for each transfer, and the cost of the transfers themselves (keeping in mind the first transfer from each egg lot is included, which is reflected by N-n)




Total = A + (M x N)

A: Assured refund program (cost of oocytes and all transfers)
M: Medication costs
N: Number of transfers

Cost for Transfers with Assured Refund Program:
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Now for the cost of transfers from the assured refund program..

Our AR (A) programs include the costs of the oocytes and all transfers, but not medications. 

Thus, the total costs for N transfers with the AR programs are calculated by combining 
The cost of the assured refund program itself plus the cost of medications for each transfer required which is reflected on the formula






[A + (M x N)] 
[(L x n) + (M x N) + (T x (N-n)]

A: Assured refund program cost
L: Cost of a single lot
n: Number of oocyte lots
M: Medication costs
N: Number of transfers
T: Cost of each transfer

If <1; Indicative of relative 
value of the AR program 

If >1; Indicative that 
individual lot purchase is 
of better value

Cost Effectiveness Estimate:
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Therefore, for sustained implnation achieved in N transfers, the cost effectiveness can be estimated by the ratio of the formulas where

In the upper part of the proportion (dark green):, this reflects:
The cost of the assured refund transfers which reflects the assured refund program and the medications for all transfers

And the lower part includes:
The cost of the transfers from individual lots which includes the costs of the egg lots, the costs of the medications, and the cost of the transfers themselves after the first embryo transfer

--ANIMATION --
A proportion <1 indicates relative value of the AR program, while >1 indicates that individual lot purchase is of better value.


It is mportant to point out that Cost effectiveness is certainly influenced by the number of transfers required to achieve sustained implantation but also the economics of the other variables, which are likely to vary according to clinic or region-specific factors. 





[42,000 + (1000 x 1)] 
[(14,000 x 1) + (1000 x 1) + (4,000 x (1-1)]

A: Assured refund program cost
L: Cost of a single lot
n: Number of oocyte lots
M: Medication costs
N: Number of transfers
T: Cost of each transfer

= 2.86

Example 1:
2 lots; 3 transfers
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So lets look at An example using theoretical costs for a patient who required just 1 egg lot and 1 transfer to achieve sustained implantation

So if we insert general costs for the variables (here, we used 42000 for an assured program, 14000 for single egg lots, 1000 for medications and 4000 for transfers not included with egg lot purchases)

In this scenario, with the proportion being > well above 1, the individual egg lot was of better value







[42,000 + (1000 x 3)] 
[(14,000 x 2) + (1000 x 3) + (4,000 x (3-2)]

A: Assured refund program cost
L: Cost of a single lot
n: Number of oocyte lots
M: Medication costs
N: Number of transfers
T: Cost of each transfer

= 1.29

Example 2:
2 lots; 3 transfers
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Now lets assess the costs for a patient who required 2 egg lots and 3 transfers to achieve sustained implantation

After inserting the variables, you can see here that now, this patient is paying for a transfer as only 2 of the 3 was included with the purchase of the lots

In this scenario, with the proportion being >1, the individual egg lot was still of better value







[42,000 + (1000 x 5)] 
[(14,000 x 2) + (1000 x 5) + (4,000 x (5-2)]

A: Assured refund program cost
L: Cost of a single lot
n: Number of oocyte lots
M: Medication costs
N: Number of transfers
T: Cost of each transfer

= 1.04

Example 3:
2 lots; 5 transfers
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Now if we look at this same situation for someone who still needed 2 egg lots, but needed 5 transfers to obtain SIR, this proportion is just above 1, which really shows that the cost effectiveness for the programs are similar for this situation






A: Assured refund program cost
L: Cost of a single lot
n: Number of oocyte lots
M: Medication costs
N: Number of transfers
T: Cost of each transfer

= 0.85

Example 4:
3 lots; 5 transfers

[42,000 + (1000 x 5)] 
[(14,000 x 3) + (1000 x 5) + (4,000 x (5-3)]
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However, if this same patient still needed the 5 transfers but had to purchase 3 egg lots to obtain embryos for those 5 embryos; 
The cost effectiveness is now skewed towards the assured program





1 egg lot

2 egg lots

3 egg lots
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So This is a graphic way to assess the cost effectiveness 
This graph shows the total cost of the transfers associated with 1 egg lot (on the purple line), 2 egg lots (on the blue line) and 3 egg lots (the green line) with the number of transfers on the X axis and the cost in dollars on the Y axis 




2 egg lots

1 egg lot

3 egg lots

Assured 
Program
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When we add the costs of the assured program to the chart with the red line, we can see that once >5 transfers are completed using one or two egg lots, the cost of transfers with the individual egg lots becomes less than the assured program and once using 3 egg lots, this is never more cost efficient than the assured program 



CONCLUSIONS:

- Sustained implantation rates from vitrified donor oocytes are 
favourable with 66.3% of patients achieving success with a single 
egg lot and 95% of patients achieving sustained implantation within 
6 embryo transfers 

- The cost effectiveness appears to favour the assured programs if 
SIR is not achieved after 2 egg lots and additional lots are required

- With 4 transfers, 89% of individuals achieved SIR
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Presentation Notes
The cost effectiveness appears to tip towards  the assured programs if SIR is not achieved after 2 egg lots (assuming 2 embryos per lot) with 89% of patients achieving SIR with the 2 egg lots (assuring 2 embryos per lot) 






CONCLUSIONS:

- Nevertheless, the decision on whether to use individual lots or 
assured refund programs is a complex decision for patients, as 
we cannot predict who will achieve SIR from a single lot or 
whether multiple transfers / lots will be required



Thank you!
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Indications for use of donor oocytes include 1,2:

- Delayed childbearing (advanced age)
- Diminished ovarian reserve
- Premature ovarian failure
- Prior oophorectomy
- Prior gonadotoxic treatment
- Same sex male couples
- Maternal single-gene defects

Presenter Notes
Presentation Notes
There are a number of reasons why a patient or couple may choose to purchase and utilize donor oocytes
The most common reasons include delayed child bearing and the associated reduction in egg quantity and quality, diminished ovarian reserve, premature ovarian insufficiency, prior oophorectomy or gonadotoxic treatment as well as same sex male couples and maternal single gene defects
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