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Recent advancements in digital intelligence, particularly in artificial intelligence 
(AI) and machine learning (ML), have shown significant promise in predicting 
the progression of cutaneous disease and the efficacy of treatment outcomes. 
Novel AI models in dermatology have outperformed traditional prognostic 
methods by leveraging deep learning algorithms capable of identifying subtle 
patterns and correlations in complex data sets.1 However, challenges like data 
privacy, the need for diverse training datasets, and the integration of AI systems 
into existing healthcare frameworks persist.2 Despite the obstacles ahead, the 
potential for AI-driven personalized medicine in dermatology is vast, promising 
to simultaneously streamline clinical workflows and reduce healthcare costs. 
This review synthesizes current research on the development and 
implementation of AI-based models in dermatology, highlighting how these 
digital tools, trained on extensive clinical datasets, can forecast disease 
trajectories and optimize therapeutic strategies. 

Under the umbrella of AI and ML, deep learning (DL) uses statistical and 
mathematical models to simulate artificial neural networks as they operate 
within the human brain. Extensively trained by existing clinical data sets, nodes 
within DL networks are layered and appropriately weighted to reinforce self-
learning and features of diagnostic significance.3 The intricate use of layers 
make DL a more sophisticated and capable model within machine learning for 
use in complex data sets. Convolutional neural networks (CNN), the products of 
DL algorithms, offer significant advancements in both diagnostic accuracy and 
clinical efficiency.4 

Figure 1. A Simplified Deep Learning Framework for Cutaneous Lesion Classification5

Ongoing efforts in AI-based intervention have encompassed several realms 
of dermatology. Current findings and potential applications are 
summarized below.

Applications of AI in Dermatologic Practice

Disease Classification

• Significantly increased diagnostic accuracy in 
tandem with clinical assessment

• Sensitivity of malignancy predictions in non-medical 
professionals increased nearly 84%6

• Promising applications for primary care settings in 
skin exam augmentation

Dermatopathology
• Addresses inter- and intra-rater concordance and 

reproducibility for melanoma diagnosis (p = 0.016)7

• Excellent diagnostic capability in assessing large 
volumes of images to relieve pathologist burden

Surgery
• Offers real-time, perioperative feedback regarding 

microsurgical methods
• Minimization of post-operative complications with 

AI augmentation and instrumental capabilities8

Telemedicine
• Significantly reduces wait times and expands access 

to underserved populations9

• Promotes patient partnership and treatment 
compliance with interactive follow-up tools

Precision Medicine

• Generation of personalized treatment plans to 
optimize therapeutic efficacy

• Prediction of treatment responses to biologics by 
tailoring interventions to genetic and clinical 
profiles
• 71% accuracy in predicting responses to 

biologics for psoriasis10

Despite these advancements and promising future applications, challenges 
regarding the regular and widespread use of AI in dermatology persist. A 
few of these obstacles are highlighted below.

Table 1. A Brief Summary of AI in Dermatologic Practice: Findings, Benefits, and More
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Figure 2. Challenges in the Incorporation of AI into Dermatologic Practice

The integration of AI and ML in 
dermatology is set to revolutionize the field 
by enhancing the prediction and 
management of skin diseases with 
unprecedented accuracy and 
personalization. Concurrently, 
understanding patient attitudes, 
preferences, and experiences regarding AI-
driven care provides essential feedback for 
fostering trust and acceptance of such 
technologies. Future research should focus 
on creating inclusive datasets and ensuring 
seamless technological integration. 
Emphasis should be placed on developing 
robust validation protocols to ensure the 
generalizability of AI models across 
populations and clinical settings.11 
Collaboration amongst dermatologists, data 
scientists, and bioethicists is vital in 
navigating ethical considerations and 
enhancing the transparency of AI systems. 
By fostering interdisciplinary collaboration 
and addressing these multifaceted 
challenges, AI can be fully harnessed to 
improve patient outcomes, streamline 
clinical workflows, and reduce healthcare 
costs, thereby setting the stage for a new 
era of personalized and efficient 
dermatologic care.
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