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Using artificial intelligence to ‘i‘
compute Severity of Alopecia Tool 2
scores

To the Editor: Alopecia areata (AA) is a complex
autoimmune condition that causes nonscaring hair
loss. A systemic review of the epidemiology of AA
indicated a similar worldwide lifetime incidence of
around 2%."' The Severity of Alopecia Tool (SALT)
was developed to provide a standardized scale for
assessing the severity of individual AA cases and is
used for clinical practice and research.” Existing
methods for assigning SALT scores are cumber-
some, time-consuming, and inconsistent among
raters.”

We have developed an artificial intelligence (AD
system for objectively quantifying AA and assigning
SALT scores. The Al system computes SALT scores by
analyzing 4 images (1 for each quadrant) of a
person’s head. The system has 2 main parts. Part 1
uses a deep learning model (Unet with
EfficientNetB4 as base model) whose input is a
head image and whose outputs are a scalp segmen-
tation (with outputs of 0 or 1) and a heat map (the
result of a regression task) showing the percentage of
hair loss on that image. The model was trained on
823 head images labelled by trained annotators and
verified by doctors using our annotation system. The
severity of hair loss is divided into 4 levels: 0; 0.33;
0.66 and 1. The annotation of hair loss was done by
area. In part 2, the system compiles the results of the
4 images to compute a single SALT score (the
percentage of hair loss) for the entire head. Details
are in the Supplementary File, available via
Mendeley at https://data.mendeley.com/datasets/
kv4658vwgs/1.

We evaluated 188 images containing 47 sets of 4
views (left, right, top, back) for each subject. All
subjects are adults, have alopecia aerata and are
from the Philadelphia region. The images were
taken during clinic visits using an iPad. Each image
was independently scored by a human investigator
(a veteran U.S. dermatologist) and by the AI sys-
tem, with the score representing the percentage of
hair loss in that image (see Fig 1). We then used
intraclass correlation coefficient (ICC) to measure
accuracy between scores by the doctor and the Al
We note that based on a 95% confidence interval,
ICC scores between 0.75 and 0.9 indicate good
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Fig 1. Dermatologist-estimated hair loss is 33%. Al anal-
ysis: Calculated heatmap (whiter - more severe), scalp
segmentation (green) and identified quadrant (blue). Al-
estimated hair loss is 15%. A7, Artificial intelligence.

correlation, and scores greater than 0.90 indicate
excellent correlation (see Fig 2)." We obtained an
ICC score of 0.97 for SALT scoring, and ICC scores
of 0.96, 0.97, 0.95, and 0.92 for left, right, top, and
back view images.

Results were not affected by skin tone, skin color,
or hair length. Most cases where the doctor and Al
scores differed involved severe alopecia or patients
with new, white and short hair (doctor scored 100%
hair loss but Al scored less, error is about 10%).

Our data supports a potential role for Al
techniques in assigning SALT scores. For the next
step, we are working on a 3D model for scalp area
which will give a much more accurate hair loss
percentage.
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SALT score by doctors and Al
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Fig 2. SALT scores for patients by dermatologist (in blue) and by Al (red). The horizontal axis
represents individual patients. A7, Artificial intelligence; SALT, Severity of Alopecia Tool.
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