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We read with great interest the article entitled “ Generative Al
Models in Time-Varying Biomedical Data: Scoping Review”
by He et a [1]. The authors performed a thorough and
exhaustive review of generative artificial intelligence (Al)
models used for the analysis of biomedical data varying over
time. However, the foundation models (FMs) identified in this
article do not seem to correspond to the proposed definition,
which is “models capable of performing various generative
tasks after being trained on extremely large and typically
unlabeled datasets.” Additionally, the authors slightly modified
Wornow et al’s[2] definition of FMsby adding the “ generative”
adjectiveto theword “tasks.” Asaconsequence, this definition
should designate only FMs that support generative Al, but the
authors mention some model sthat have no ability for generation.

Moreover, the authors propose two distinct FM lists in two
different sections of the article. The first list features models
for time-series forecasting, while the second includes large
language models trained on electronic health records (referred
to asclinical language models[CLaMs]) that take text asinput
and may produce text as outpuit.

In the first list of FMs, the authors included generative
adversarial networks (GANSs), variational autoencoders,
conditional variational autoencoders, omicsGAN, Potentia
Energy Underlying Single-Cell Gradients (PRESCIENT),
gene-guided weakly supervised clustering viaGANS, and trained
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GAN discriminator. However, these models are not FMs, as
they were not trained on large amounts of data, and we are not
aware of the possibility that they were pretrained to enable later
fine-tuning on different downstream tasks.

In the second list, the authors erroneously mention several
CLaMs as examples of FMs that support generative Al. Some
of these models have been trained on tasks previously used to
train bidirectiona encoder representations from transformers,
such as predicting a masked word based on previous and
following words, and are known as masked language models.
Indeed, masked language models may have text as input and
output, as in tasks like summarization or question answering.
However, these models are not generative Al models. For
example, GatorTron [3], whichiscited inthearticle, isamasked
language model, but it has a generative Al version,
GatorTronGPT [4].

Additionally, CLaMs are not naturaly able to perform
time-seriesforecasting and thus have to be repurposed or made
capable of transforming the forecasting task into a language
task to achieve the forecasting ability [5].

In conclusion, besides our concerns about FMs, we were
favorably surprised by this article, which presents innovative
applications of generative Al for those who are used to
traditional biostatistics. Some applications of generative Al to
time-varying biomedical data may be limited to specific niches
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where they are particularly efficient and not replaceable, and it the possibility to choose among several optionswhen practicing
is unclear if generative Al may outperform traditional dataanalysis, and thisarticleshowstherichnessof thedifferent
time-series approaches. Nevertheless, it isadvantageoustohave  methods available.
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Al: artificial intelligence

CLaM: clinical language model
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GAN: generative adversarial network
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