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PRACTICE POINTS

. Artificial intelligence (Al) technology is emerging
as a valuable tool in diagnosing and classifying
dermatologic conditions.

. Despite advances in Al for dermatologic image
analysis, the creation of these models often has been
directed by nondermatologists.

Artificial intelligence (Al) technology has proven to be a valuable tool
in the diagnosis and classification of dermatologic conditions. To our
knowledge, no prior studies have investigated the role of dermatolo-
gists in the development of Al programs for classification of derma-
tologic conditions other than skin cancers. In this study, we aimed to
analyze Al tools used for diagnosing and classifying skin disease and
evaluate the role of dermatologists in the creation of Al technology.
Additionally, we investigated the number of clinical images used in
datasets to train Al programs and compared tools that were created
with dermatologist input to those created without dermatologist/
clinician involvement.

se of artificial intelligence (Al) in dermatology has

increased over the past decade, likely driven by

advances in deep learning algorithms, computing
hardware, and machine learning.! Studies comparing the
performance of Al algorithms to dermatologists in clas-
sifying skin disorders have shown conflicting results.>?
In this study, we aimed to analyze AI tools used for
diagnosing and classifying skin disease and evaluate the
role of dermatologists in the creation of Al technology.
We also investigated the number of clinical images used

in datasets to train Al programs and compared tools that
were created with dermatologist input to those created
without dermatologist/clinician involvement.

Methods

A search of PubMed articles indexed for MEDLINE
using the terms machine learning, artificial intelligence,
and dermatology was conducted on September 18, 2022.
Articles were included if they described full-length trials;
used machine learning for diagnosis of or screening for
dermatologic conditions; and used dermoscopic or gross
image datasets of the skin, hair, or nails. Articles were
categorized into 4 groups based on the conditions cov-
ered: chronic wounds, inflammatory skin diseases, mixed
conditions, and pigmented skin lesions. Algorithms were
sorted into 4 categories: convolutional/convoluted neu-
ral network, deep learning model/deep neural network,
Al/artificial neural network, and other. Details regarding
Fitzpatrick skin type and skin of color (SoC) inclusion
in the articles or Al algorithm datasets were recorded.
Univariate and multivariate analyses were performed
using Microsoft Excel and SAS Studio 3.8. Sensitivity and
specificity were calculated for all included Al technol-
ogy. Sensitivity, specificity, and the number of clinical
images were compared among the included articles using
analysis of variance and t tests (=0.05; P<.05 indicated
statistical significance).

Results

Our search yielded 1016 articles, 58 of which met the
inclusion criteria. Overall, 25.9% (15/58) of the articles
utilized Al to diagnose or classify mixed skin diseases;
22.4% (13/58) for pigmented skin lesions; 19.0% (11/58)
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for wounds; 17.2% (10/58) for inflammatory skin diseases;
and 5.2% (3/58) each for acne, psoriasis, and onychomy-
cosis. Overall, 24.0% (14/58) of articles provided infor-
mation about Fitzpatrick skin type, and 58.7% (34/58)
included clinical images depicting SoC. Furthermore, we
found that only 20.7% (12/58) of articles on deep learn-
ing models included descriptions of patient ethnicity or
race in at least 1 dataset, and only 10.3% (6/58) of studies
included any information about skin tone in the dataset.
Studies with a dermatologist as the last author (most
likely to be supervising the project) were more likely to
include clinical images depicting SoC than those without
(82.6% [19/23] and 16.7% [3/18], respectively [P=.0411]).

The mean (SD) number of clinical images in the study
articles was 28,422 (84,050). Thirty-seven (63.8%) of the
study articles included gross images, 17 (29.3%) used der-
moscopic images, and 4 (6.9%) used both. Twenty-seven
(46.6%) articles used convolutional/convoluted neural
networks, 15 (25.9%) used deep learning model/deep neu-
ral networks, 8 (13.8%) used other algorithms, 6 (10.3%)
used Al/artificial neural network, and 2 (3.4%) used fuzzy
algorithms. Most studies were conducted in China (29.3%
[17/58]), Germany (12.1% [7/58]), India (10.3% [6/58]),
multiple nations (10.3% [6/58]), and the United States
(10.3% [6/58]). Overall, 82.8% (48/58) of articles included
at least 1 dermatologist coauthor. Sensitivity of the Al
models was 0.85, and specificity was 0.85. The average
percentage of images in the dataset correctly identified
by a physician was 76.87% vs 81.62% of images correctly
identified by Al. Average agreement between Al and phy-
sician assessment was 77.98%, defined as Al and physician
both having the same diagnosis.

Articles authored by dermatologists contained more
clinical images than those without dermatologists in
key authorship roles (P<<.0001)(eTable). Psoriasis-related
algorithms had the fewest (mean [SD]: 3173 [4203]),
and pigmented skin lesions had the most clinical images
(mean [SD]: 53,191 [155,579]).

Comment

Our results indicated that Al studies with dermatologist
authors had significantly more images in their datasets
(ie, the set of clinical images of skin lesions used to train
Al algorithms in diagnosing or classifying lesions) than
those with nondermatologist authors (P<.0001)(eTable).
Similarly, in a study of Al technology for skin cancer diag-
nosis, Al studies with dermatologist authors (ie, included
in the development of the Al algorithm) had more images
than studies without dermatologist authors.! Deep learn-
ing textbooks have suggested that 5000 clinical images or
training input per output category are needed to produce
acceptable algorithm performance, and more than 10
million are needed to produce results superior to human
performance.* !’ Despite advances in Al for dermatologic
image analysis, the creation of these models often has
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been directed by nondermatologists’; therefore, derma-
tologist involvement in Al development is necessary to
facilitate collection of larger image datasets and optimal
performance for image diagnosis/classification tasks.

We found that 20.7% of articles on deep learning models
included descriptions of patient ethnicity or race, and only
10.3% of studies included any information about skin tone
in the dataset. Furthermore, American investigators primar-
ily trained models using clinical images of patients with
lighter skin tones, whereas Chinese investigators exclusively
included images depicting darker skin tones. Similarly, in a
study of 52 cutaneous imaging deep learning articles, only
17.3% (9/52) reported race and/or Fitzpatrick skin type, and
only 7.7% (4/52) of articles included both.**® Therefore, der-
matologists are needed to contribute images representing
diverse populations and collaborate in Al research studies,
as their involvement is necessary to ensure the accuracy of
Al models in classifying lesions or diagnosing skin lesions
across all skin types.

Qur search was limited to PubMed, and real-world
applications could not be evaluated.

Conclusion

In summary, we found that Al studies with dermatologist
authors used larger numbers of clinical images in their
datasets and more images representing diverse skin types
than studies without. Therefore, we advocate for greater
involvement of dermatologists in Al research, which
might result in better patient outcomes by improving
diagnostic accuracy.
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APPENDIX
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