Boosting GPT-4V’s accuracy in )
dermoscopic classification with

few-shot learning. Comment on

“can ChatGPT vision diagnose

melanoma? An exploratory

diagnostic accuracy study”

To the Editor: We read with great interest the publi-
cation by Shifai et al," which evaluates the baseline
performance of ChatGPT-4 Vision (hereafter de-
noted as GPT-4V) in diagnosing melanoma from
dermoscopic images. The reported low accuracies
underscore the need for further refinement before
GPT-4V can be effectively integrated into clinical
settings.

The efficacy of responses from large language
model chatbots like GPT-4V is heavily influenced by
the design of the input instructions, a practice known
as prompt engineering. A notable method within this
scope is few-shot learning,” which involves incorpo-
rating examples of similar tasks directly into the
prompt. This approach has significantly improved
GPT-4V’s accuracy in classification tasks involving
histopathologic images.” However, it remains to be
seen whether few-shot learning can similarly enhance
GPT-4V’s performance in analyzing dermoscopic
images, which primarily feature macroscopic pigmen-
tation patterns and color distributions within lesions.

To explore this, we revisited the same dermoscopic
dataset used by Shifai et al,' comprising 100
histopathology-verified cases evenly divided between
melanomas and benign nevi. For each query image to
be classified, we implemented few-shot learning by
randomly selecting & images (k= 0, 1, 2, 3, 4, and 5)
from the remaining images in each category. We
prompted GPT-4V through Application Programming
Interface (version “GPT-4-Turbo-2024-04-09") to iden-
tify the most similar image among the selected
examples and apply the corresponding label for
classification (Fig 1, A). Initial results without few-
shot examples indicated that GPT-4V’s performance
was marginally better than random chance
(51.3 = 1.3%) (Fig 1, B; dash line). In contrast, the
integration of few-shot learning increased the accuracy
to 71.1 = 1.5% with just one example per category, and
further to 75% to 77% with 2 or more examples (Fig 1,
B, red bars). Extending to 100 additional testing images
randomly chosen from the International Skin Imaging
Collaboration archive (https://www.isic-archive.com)
yielded comparable results. As a reference, 81% to 83%
are the accuracies reported from a recently proposed
handcrafted algorithm and a convolutional neural
network model (ResNet-50) on the same topic.”
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Our further exploration into a targeted approach
using k-nearest neighbor to select examples
from each category’ did not improve the accuracy
(Fig 1, B; blue bars). Additional analysis of GPT-4V’s
explanations revealed that GPT-4V frequently em-
ploys the ABCD rule (Asymmetry, Border, Color,
Diameter) to aid classification. Although GPT-4V
exhibits limitations in color perception,” its inclusion
of color to make a prediction is evident as converting
images to grayscale substantially decreased the
accuracy (Fig 1, B; orange bars).

The primary limitations of our study include the
binary classification approach and the small sample
size inherited from Shifai et al," which may affect the
generalizability of our findings. Despite these limi-
tations, our results suggest that few-shot learning can
significantly enhance GPT-4V’s capabilities in der-
moscopic classification, even with minimal training
examples. As GPT and prompt engineering continue
to evolve, we are optimistic about their potential in
advancing artificial intelligence-aided diagnosis.
This is particularly pertinent for rare melanomas,
which typically receive less representation in the
training datasets of traditional deep learning models.

Supporting prompts and data are available
through Mendeley (Supplementary Tables I and II,
available via Mendeley at http://doi.org/10.17632/
gbbkyvmn3s.3).
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Fig 1. Dermoscopic classification of melanomas versus benign nevi by GPT-4V using few-shot
learning. A, Schematic representation of GPT-4V employing few-shot learning for dermoscopic
classification. B, Prediction accuracy of GPT-4V as a function of the number of few-shot
examples, calculated under 3 conditions: Random, where examples are randomly selected;
kNN, where examples are chosen through k-nearest neighbor search; and Random (GRY),
where all images are converted to grayscale including both query image and randomly chosen
examples. Error bar: standard deviation. Dashed line: average accuracy for zero-shot (no
example image). All experiments are in 5 replicates.
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