
Questions

Why am I seeing higher Life Whisperer scores with more expanded blastocysts? 1

Why were my Life Whisperer scores different than I expected? 2

So what exactly is the Life Whisperer AI seeing when it analyzes embryo images? 3

So what is the best time-point to image embryos for use with Life Whisperer? 4

Can I use Life Whisperer if I perform assisted hatching on my embryos at Day 3 post-fertilization? 5

Can I use Life Whisperer on images of embryos after they have been thawed? 5

Will adding patient age improve the performance of the Life Whisperer AIs? 6

How do I use the results from Life Whisperer Viability and Life Whisperer Genetics together to rank 
and select the best embryo for transfer? 6

Will the Life Whisperer AIs work with my specific imaging system? 7

What is the best angle, focal plane, magnification, resolution, and/or color setting to use when 
taking images for analysis with Life Whisperer? 8

Why do I get different scores using Life Whisperer when I manipulate the images? 8

Why am I seeing higher Life Whisperer scores with more expanded blastocysts? Does 
Life Whisperer just mimic expansion grade?

No, Life Whisperer does not just mimic expansion grade. Life Whisperer Viability was trained on embryo images 
with associated clinical pregnancy outcomes as the endpoint, so it specifically evaluates the likelihood of any 
particular embryo leading to pregnancy. Life Whisperer Genetics was trained on embryo images with associated 
PGT-A outcomes as the endpoint, so it specifically evaluates the likelihood of any particular embryo being 
euploid. The Life Whisperer AIs were not trained to predict expansion grade, and so the results do not simply 
indicate expansion grade, or any other morphological grading system (e.g. Gardner grade). We do know that the 
AIs take morphological components like expansion grade, inner cell mass (ICM) quality, and trophectoderm (TE) 
quality into account, however they also analyze other morphological features that are difficult for the eye to 
see. They then weigh these to optimize evaluation of pregnancy outcome or the likelihood of the embryo being 
euploid. (CONTINUED)
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The reason you may see a correlation of Life Whisperer scores with expansion grade is, simply, that blastocysts 
which reach a more advanced stage by day 5 post-fertilization generally do have a higher likelihood of being 
euploid and/or resulting in pregnancy. So you would expect to see a correlation, to a certain extent, and indeed 
our research has shown that average Life Whisperer scores do correlate with expansion grade, as shown in 
Figure 1 below. And, more importantly, our research has shown that Life Whisperer AIs still maintain predictive 
ability even when considering embryos of the same expansion grade. This clearly shows that the AIs are 
detecting something over and above the known expansion grade that is giving them an extra ability to predict 
the likelihood of pregnancy or an embryo being euploid. This is likely why our studies have shown that Life 
Whisperer AIs are better at selecting embryos that either euploid, or result in pregnancy, than traditional 
morphologic grading systems (see Diakiw et al, 2022a and Diakiw et al, 2022b).

Figure 1. Average Life Whisperer scores correlate with expansion grade in the same way that pregnancy rates and euploidy rates do (N is 
indicated in brackets, NA indicates insufficient embryo numbers for analysis)

Why were my Life Whisperer scores different than I expected? The embryo looked good 
to me but Life Whisperer gave it a low score (or the other way around).

The reason that you may get unexpectedly high or low scores is that Life Whisperer is seeing something about 
the embryo that is related to a clinical outcome that you can’t see. Everyone knows that morphological grading 
of embryos is not perfect, and an embryo that looks good does not always implant, just as embryos which look 
good can actually be aneuploid. Humans are limited by what they can see down a microscope, and also by what 
is actually known to correlate with viability or genetic status (expansion grade, ICM quality, TE quality). These 
morphological components are quite coarse measures, and don’t fully capture the morphological complexity of 
an embryo. But the Life Whisperer AIs are extremely sophisticated, consisting of multiple deep learning artificial 
intelligence algorithms that have been trained on thousands of embryos where the outcome was known. This 
extraordinarily advanced computer vision technology means that the AIs have learnt to detect complex 
patterns in embryo morphology that may be difficult or even impossible for the human eye to see. 
(CONTINUED)
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You will often see embryos which look good, where Life Whisperer also gave them a good score (or vice versa). 
This is to be expected, as there is a real correlation between known morphological parameters like expansion 
grade, and the likelihood of an embryo being euploid and/or resulting in pregnancy. On average, Life Whisperer 
scores similarly correlate with expansion grade, and by extension, the likelihood of an embryo being euploid or 
resulting in pregnancy (see ‘Why am I seeing higher Life Whisperer scores with more expanded blastocysts?’). 
However, our preliminary research has shown that while Life Whisperer detects some features that are known 
to correlate with clinical outcomes like viability and genetic status, it is also detecting other features where the 
relevance to clinical outcomes has not been investigated (see ‘So what exactly is the Life Whisperer AI seeing?’). 
This ability to detect extra features is most likely why the Life Whisperer AIs have been shown to outperform 
traditional grading methods in selecting viable or euploid embryos (see Diakiw et al, 2022a and Diakiw et al, 
2022b).

So what exactly is the Life Whisperer AI seeing when it analyzes embryo images?

Determining what an advanced, deep learning AI algorithm is actually ‘seeing’ is not a simple task. Strictly 
speaking, they don’t even see in the same way that humans do. There are, however, a range of different 
methods for evaluating which parts of the image are most important to the AI when making its predictions, and 
each one works slightly differently. We performed some preliminary analyses using a method called Grad-
CAM++ (Chattopadhay et al, 2018) to generate heat maps that show which regions of the image are of high or 
low relevance to a given outcome when the AI is making it’s assessment. An example of one of these heat maps 
is shown below in Figure 2 for the Life Whisperer Viability AI making a viable assessment. These analyses are 
complicated, as the Life Whisperer AIs actually consist of multiple individual AI algorithms, so a heat map needs 
to be generated for each of these algorithms and then combined. In addition, the AI algorithms actually analyze
each embryo for a possible positive or negative prediction (viable or non-viable, euploid or aneuploid), and 
these assessments also generate different heatmaps. Which is, in total, a lot of heat maps.

Once we have generated these heat maps, the next challenge is to determine the biological relevance of the 
features that the AI is focusing on. You can see in Figure 2 that there appears to be a little focus on part of the 
ICM, but a much more intense focus on some parts of the TE. The question then becomes, what’s the reason that 
the AI is focusing on these specific parts of the TE? Is it seeing a particular pattern of cells, or maybe even a new 
feature that we as humans can’t identify? Or perhaps it’s focusing on these regions to assess overall embryo 
shape and expansion grade? And what is the feature in the blastocoel cavity the AI seems to be focusing on? All 
we can say from these preliminary results is that the AI appears to be focusing on some known morphological 
features (ICM, TE), and also some additional specific features for which we don’t know the biological relevance 
(yet). We’ve also seen that the AI focuses on different regions when making a viable versus non-viable 
assessment. 

These observations are consistent with our published study demonstrating that Life Whisperer Viability scores 
do correlate with known morphological features such as expansion grade, ICM, and TE. We have also seen 
similar results with the Life Whisperer Genetics AI. But the fact that the AIs are also detecting unknown features 
helps explain why they outperform conventional morphological grading methods for selection of viable or 
euploid embryos. If you would like more information about this feature detection work, please see Diakiw et al, 
2022a. (CONTINUED)
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Figure 2. The Life Whisperer Viability AI is detecting some morphological features that are known to correlate with clinical 
outcome, but also some other features where the biological significance is not yet known (example heatmap is shown for 
the AI making a viable assessment).

So what is the best time-point to image embryos for use with Life Whisperer? Should I 
keep culturing embryos until they reach a more advanced expansion stage, and 
therefore have a higher Life Whisperer score?

Life Whisperer AIs are specifically indicated for use with images of embryos taken on Day 5 post-fertilization. 
You can take images at any time-point on Day 5, as the AIs were trained and tested using thousands of images 
from various time-points on this day. The key thing to remember is that regardless of which time-point you 
select, you should always take images of ALL embryos within a patient cohort (a single IVF cycle) at the same 
time on Day 5. You should do this regardless of whether you then continue culturing some embryos to Day 6 or 
beyond.

This is important, as it helps you to use Life Whisperer in the correct way – that is, Life Whisperer is intended to 
be used as a relative ranking tool to help select the embryos that are most likely to be viable (or euploid) out of 
all of the embryos in the cohort. This can only be done efficiently if all of the embryos are imaged at the same 
time, as this helps to capture developmental data related to embryo morphokinetics. It is well known that 
embryos which take longer to reach a certain developmental stage are less likely to result in successful clinical 
outcomes. For example, an embryo which is only at expansion grade 2 on Day 5 but reaches expansion grade 4 
on Day 6 is generally less likely to result in clinical pregnancy than an embryo which reaches expansion grade 4 
on Day 5. Imaging all embryos in a patient cohort at the same time allows you to perform a relative ranking 
analysis to help find the best quality embryo in that cohort.

You should not continue to culture selected embryos until they reached a more advanced expansion stage for 
analysis, even if they initially appear under-developed, as you will lose the inherent morphokinetic data that is 
captured by imaging all of the embryos at the same time. Note that you can continue to culture selected 
embryos for longer after you have imaged all embryos to perform the Life Whisperer analysis if you wish. 
However, for best results we recommend that the initial analysis is performed on the entire cohort of embryos 
as close as possible to time of transfer (Hall et al, 2021). For more information about using Life Whisperer as a 
relative ranking tool, you can refer to the publication by Diakiw et al, 2022a.
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Can I use Life Whisperer if I perform assisted hatching on my embryos at Day 3 post-
fertilization?

Yes, you can certainly use Life Whisperer on images of Day 5 embryos that had assisted hatching performed at 
Day 3. The Life Whisperer AIs were trained and tested on a mix of embryo images which did or didn’t have 
assisted hatching performed on Day 3. While we haven’t specifically assessed the performance of the Life 
Whisperer AIs on images of assisted hatching embryos, our studies have shown that the AIs are able to analyze 
embryos at all stages of development, including hatching or fully hatched embryos, which are generally only 
seen in vitro with assisted hatching. 

One key thing to remember is that you should image all embryos within a patient cohort at the same time-point 
on Day 5, as outlined in ‘So what is the best time point to image embryos for use with Life Whisperer?’. Assisted 
hatching generally speeds up embryo development to the hatching stage, however if assisted hatching is 
performed on all embryos in a patient cohort, analyzing all of the embryos at the same time will still allow for 
efficient ranking and selection.

Can I use Life Whisperer on images of embryos after they have been thawed? Does Life 
Whisperer work on images of embryos in a collapsed state?

If you look at the instructions for use in the Life Whisperer User Guide, it specifically says that Life Whisperer 
should only be used on images of embryos taken before cryopreservation. The Life Whisperer AIs have not been 
tested on images of embryos post-thaw. However, it is well known that it takes embryos a while to fully re-
expand after thawing, and until they do they appear visually very different to embryos prior to freezing (see 
Figure 3 for an example). So it is unlikely that the Life Whisperer AI algorithms will be able to perform efficiently 
on images of embryos post-thaw. It is possible that they may work on images of embryos that have fully re-
expanded after thawing, however this has not been tested and is not advised.

Similarly, embryos in a naturally collapsed (contracted) state appear visually very different to embryos that are 
not collapsed. It is difficult to grade these effectively using conventional morphological grading methods, and it 
is likely that the Life Whisperer AIs will also not work effectively on these embryos. If possible, it is 
recommended to continue culturing all embryos to a later time-point on Day 5 to try to capture images of them 
in an expanded state.

Figure 3. Comparison of collapsed and expanded embryo morphology post-thaw (adapted from Allen et al, 2022)
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Will adding patient age improve the performance of the Life Whisperer AIs?

Patient age is known to be one of the biggest factors influencing a successful outcome in IVF. A morphologically 
good embryo (e.g. 4AA) is much less likely to be euploid, or lead to clinical pregnancy, in a women of advanced 
maternal age than in a younger women undergoing IVF. So adding patient age as an input variable might be 
expected to improve the predictive ability of an AI algorithm for embryo evaluation. But there is still some 
controversy around whether this is actually the case, and even if it does improve prediction, is this clinically 
relevant?

In our studies, we’ve found that the Life Whisperer AIs inherently capture morphological changes related to 
maternal age which affect IVF outcome (see Perugini et al, 2022, with the full poster available here). Average AI 
scores decreased with age, as did the pregnancy rate and proportion of euploid embryos. The Life Whisperer AIs 
maintained predictive ability within each age group, and addition of age as an input variable was not found to 
significantly improve AI accuracy.

However, regardless of whether adding patient age improves predictive ability, the question is does it actually 
improve AI performance for the intended clinical use? The answer is no, it does not improve the ability of the 
AIs to effectively select embryos for transfer. The Life Whisperer AIs are intended to be used as relative ranking
tools, to compare all of the embryos in any particular patient cohort (in a single IVF cycle), and then select the 
best one for transfer. However, in this use case scenario, the patient age is in fact the same for all embryos in 
the cohort, as they all originated from the same patient (excepting some rare cases where a mix of donor and 
autologous oocytes are used). Therefore, even if patient age was found to help predict IVF outcome in some 
cases, it would not actually improve the ability of the AIs to select the highest quality embryo from the cohort 
for transfer. Patient age by definition will have the same effect, whether positive or negative, on all embryos in 
the patient cohort.

How do I use the results from Life Whisperer Viability and Life Whisperer Genetics 
together to rank and select the best embryo for transfer?

Life Whisperer Viability was trained to evaluate the likelihood that an embryo will lead to clinical pregnancy. 
Our clinical studies have shown that it can reduce the time to pregnancy by up to around 12% compared with 
conventional morphology-based methods like the Gardner grading system (evaluated using simulated cohort 
ranking analyses - Diakiw et al, 2022a). Life Whisperer Genetics, on the other hand, was trained to evaluate the 
likelihood that an embryo will be euploid. This is clinically relevant information, as euploid embryos are known 
to have improved clinical outcomes such as higher pregnancy rates, a reduced likelihood of miscarriage, and an 
increased probability of live birth. Given what is known in the literature, it could be expected that Life 
Whisperer Genetics would also reduce time to pregnancy, perhaps in a different and complementary way to Life 
Whisperer Viability.

In clinical practice, embryos are typically evaluated for their genetic status using PGT-A. Embryos that are found 
to be euploid by PGT-A are then evaluated using morphology-based methods to select the highest quality 
embryo for transfer. The Life Whisperer AIs can be used in a similar, sequential manner for embryo selection. 
First, you pre-select embryos that are most likely to be euploid using Life Whisperer Genetics. Then, from these 
embryos you can select the one that is most likely to result in clinical pregnancy using Life Whisperer Viability. 
Our clinical research has shown that using both AIs together in this way FURTHER reduces time to pregnancy by 
an additional ~5% when compared with using Life Whisperer Viability scores only (Diakiw et al, 2022c). And as 
we know, using Life Whisperer Viability on it’s own already improves selection of viable embryos over Gardner 
grading methods. So, the combined use of both AIs provides a synergistic effect to help select the very best 
embryo for your patient. (CONTINUED)
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The Life Whisperer Genetics threshold you select will depend on the embryos available in your patient’s cohort. 
Our study showed that using thresholds of 5/10, 7.5/10, and 9/10 all helped to improve time to pregnancy (see 
Table 1 – full results presented here). So if your patient has multiple embryos with very high Life Whisperer 
Genetics scores, you could pre-select all embryos above a 9/10. If your patient has multiple embryos with 
intermediate Life Whisperer Genetics scores, you could pre-select all embryos above a 5/10 (note that we do 
not recommend using any thresholds lower than 5/10 for the Life Whisperer Genetics score). Once you have 
pre-selected these embryos, you can then rank them according to the Life Whisperer Viability score, where 
higher scores indicate a higher likelihood of clinical pregnancy.

Table 1. Using a combination of Life Whisperer AIs to select embryos for transfer further reduces time to pregnancy (note 
that embryos had not been tested using PGT-A; time to pregnancy was evaluated using simulated cohort ranking analyses 
as described in Diakiw et al, 2022c; n=479)

Note that Life Whisperer should only ever be used as clinical decision support – the healthcare professional 
should make the final informed assessment regarding additional testing, transfer, cryopreservation, or any other 
decision with respect to the embryo or patient. Life Whisperer Genetics is not a substitute for prenatal testing. 
Prenatal testing (e.g., amniocentesis, chorionic villus sampling, non-invasive prenatal genetic testing) is advised 
to confirm the genetic status of the fetus should a pregnancy occur.

Will the Life Whisperer AIs work with my specific imaging system? Which camera types 
does it work with?

The Life Whisperer AIs work on single, 2-dimensional images taken using either time-lapse systems or standard 
microscope-mounted camera systems. They were trained using images taken from a number of different 
systems with the aim of being essentially camera agnostic with regards to input. Thus far, they have been 
trained and/or tested on a total of 13 different systems (3 time-lapse and 10 microscope-mounted systems). For 
more information about your specific imaging system, please contact us at support@lifewhisperer.com. 
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Ranking method Time to pregnancy 
(number of cycles)

Improvement over 
random ranking

Improvement over 
Gardner-based ranking

Random ranking 2.040 N/A N/A

Gardner-based ranking 1.733 15.0% N/A

Viability AI ranking alone 1.633 19.9% 5.8%

5/10 Genetics AI threshold + 
Viability AI ranking 1.620 20.6% 6.5%

7.5/10 Genetics AI threshold + 
Viability AI ranking 1.593 21.9% 8.1%

9/10 Genetics AI threshold + 
Viability AI ranking 1.545 24.3% 10.8%

https://www.lifewhisperer.com/combined-use-of-two-ai-algorithms-for-evaluating-embryo-quality-improves-selection-of-embryos-leading-to-clinical-pregnancy/
https://www.fertstert.org/article/S0015-0282(22)00861-5/fulltext
mailto:support@lifewhisperer.com


What is the best angle, focal plane, magnification, resolution, and/or color setting to 
use when taking images for analysis with Life Whisperer? How do the AIs deal with this 
variability?

The Life Whisperer AIs were trained using thousands of embryo images from a range of different imaging 
systems, meaning the training dataset inherently contained images with different resolutions, contrasts, and 
color profiles (see ‘Will the Life Whisperer AIs work with my specific imaging system?’). These images were not 
taken using a specific set of instructions, and therefore they included images of embryos taken from different 
angles, at different focal planes, and with different magnifications. The inclusion criteria for development of 
these AIs was kept intentionally very broad so that the AIs were trained to be robust to these variations, with 
hardly any images excluded from AI development due to image type or quality. 

As well as training the AIs on thousands of different types of embryo images from different sources, the embryo 
images themselves were artificially manipulated during the training process to make the AIs as robust as 
possible to different image variations. These manipulations (augmentations) included things like rotating and 
flipping images, changing the contrast, introducing compression noise, swapping colors, and changing 
resolutions. 

In addition, when you upload images to the Life Whisperer app for analysis, the algorithms first pre-process all 
images using a range of sophisticated computer vision methods. This includes things like object detection and 
cropping, and color correction and normalization, so that each image is processed to the same, correct 
specifications for input into the AI algorithms. All of these things mean the Life Whisperer AIs were developed 
with a view to being camera agnostic with regards to input (for more information on AI training, see VerMilyea 
et al, 2020a,  Diakiw et al, 2022a, and Diakiw et al, 2022b).

There are some minimum input requirements as specified in the User Guide: Images should have a minimum 
size and resolution of at least 480 x 480 pixels, with a minimum embryo size of 48 x 48 pixels, and be presented 
in an uncompressed image format (or JPEG). The entire embryo should be visible in the image, with the focal 
plane on the inner cell mass when present (note that the AIs also work on earlier stage blastocysts with no 
identifiable ICM). Other than this, we have shown that altering the focal plan results in only a 2.2% variation in 
performance, while not changing the overall distribution of scores for that set of embryos (see VerMilyea et al, 
2020b). 

Why do I get different scores using Life Whisperer when I manipulate the images? 
Sometimes I have more than one embryo in the image and would like to be able to crop 
them individually.

We understand that you might sometimes want to modify your embryo images by adjusting the contrast, color, 
rotation, resolution, etc. If you have multiple embryos in an image from a group culture shot you may even wish 
to crop out individual embryos for analysis. However, we strongly recommend that images should not be 
manipulated in any way, and only original images should be uploaded to Life Whisperer for the best results (as 
specified in the User Guide). (CONTINUED)
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It is true that the Life Whisperer AIs have been trained to be as robust as possible to image variation (see ‘What 
is the best angle, focal plane, magnification, resolution, and/or color setting to use when taking images for 
analysis with Life Whisperer?’). However, as soon as you open an image using a third-party software, and save 
any changes through that software, it can introduce things called ‘artifacts’ which affect the AI analysis. 
According to Wikipedia, Visual Artifacts are anomalies apparent during visual representation, e.g. in digital 
graphics. Digital artifacts are any undesired or unintended alteration (mutation) in data introduced by a 
technique or technology. For our purposes, editing then re-saving images can introduce digital visual artifacts 
such as distortions, blurriness, tone fuzziness, and block coding artifacts. This is a particular issue if re-saving 
images as JPEGs, as these are known to introduce imaging changes due to compression of the original image 
(see Compression Artifacts for more information). 

Even if you can’t see the changes themselves, they are still occurring at the pixel level, and these small changes 
are enough for the advanced AI algorithms to analyze the changes differently and provide a different score (see 
Figure 4 for an example). We have tested this by rotating an image 180 degrees, saving it, then rotating it again 
by 180 degrees and saving it again – despite the image appearing exactly the same as the original, the Life 
Whisperer scores were changed. Therefore, we recommend uploading original embryo images only to get the 
best possible performance from Life Whisperer. We do note that this means images of embryos in group culture 
cannot be used – if possible, please take images of individual embryos by zooming in using the microscope and 
camera systems.

Figure 4. Example of lossy compression artifacts introduced to an embryo image via saving as a JPEG file format. 
Observable changes include increased pixelation, blocky boundaries, and color changes.
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