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Abstract

BACKGROUND The Common Terminology Criteria for Adverse Events (CTCAE) is one
of the numerous instruments for grading hair loss through clinical estimation of hair density
and subsequent categorization of alopecia severity that is widely used in oncology clinical
trials. However, there is a paucity of literature investigating the comparative diagnostic
performance of recommended granular severity grading instruments and the CTCAE for
anticancer therapy-induced alopecia. The aim of this retrospective observational study is to
evaluate the ability of the Dean Scale to accurately capture clinician reported therapeutic
response to minoxidil in patients with anticancer therapy-induced alopecia. RESULTS A
ROC curve was generated to determine the diagnostic accuracy of the Dean Scale and
CTCAE scale. Comparatively, the area under the ROC curve was 0.74 (95%CI: 0.62-0.83)
for the Dean Scale and 0.55 (95% CI: 0.48-0.61) for the CTCAE scale (Chi-square AUC
comparison, p=0.0005). These results suggest that the CTCAE scale was not responsive to
change in hair density and no better than random at assessing clinician-reported moderate to
significant improvement of hair loss. Despite the superior diagnostic performance observed
with the Dean scale, regrowth was not captured in 45.8% (n=11) of patients with moderate-
to-significant clinical response. CONCLUSIONS The results of this study highlight the
limitations of the classification methods commonly used for anticancer therapy-induced
alopecia, which may lack the precision to capture clinically significant hair regrowth. To
accurately track disease progression, dermatologists should consider wide adoption of the
SALT II severity classification and/or the addition of objective trichoscopic evaluations to
commonly used alopecia grading scales for treatment-related alopecia.
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To the Editor:

Of the numerous instruments for grading hair loss through clinical estimation of hair density and subsequent
categorization of alopecia severity, the Common Terminology Criteria for Adverse Events (CTCAE; Grade 1 and
Grade 2: where Grade 1 alopecia is defined as <50% and Grade 2 is defined as >50%) is widely used in oncology
clinical trials. However, there is a paucity of literature investigating the comparative diagnostic performance of
more granular alopecia grading instruments and the CTCAE. The aim of this retrospective observational study is
to evaluate the ability of the Dean Scale (Grades 1-4: where Grade 1 alopecia is defined as >0 to <25% hair loss
and Grade 4 alopecia is defined as >75% hair loss) to accurately capture clinician-reported therapeutic response to
minoxidil in patients with anticancer therapy-induced alopecia. We aim to evaluate the ability of the Dean Scale
to accurately capture clinician-reported therapeutic response to minoxidil in patients with anticancer therapy-
induced alopecia.

Patient data from 2020-2021 was used to identify 24 women with breast cancer and anticancer therapy-
induced alopecia who received low dose (1.25 mg/d) oral minoxidil (n=13, 54.2%) or topical (5% solution or
foam) minoxidil (n=11, 45.8%) for 24 weeks. Therapeutic response was assessed by both Dean Scale and
qualitative clinical improvement (3-point scale described by Freites et al.: 0 indicates no improvement; 1, moderate
improvement; and 2, significant improvement) by comparison of pre-treatment and post-treatment clinical images
by 2 board certified academic dermatologists (ST and BD).

Overall, moderate-significant clinical improvement of hair loss was observed in 87.5% (n=21) of patients
(Table 1).

Table 1. Therapeutic response to oral or topical minoxidil: Clinical evaluation verses Dean Scale severity grade.

Patient | Therapeutic | Pre- Post- Hair Loss Clinical
Number | Agent: Treatment | Treatment | Distribution Response to
Topical vs Dean Score | Dean Score Therapy
Oral
Minoxidil
1 Topical 1 0 Androgenetic Significant
2 Topical 2 1 Androgenetic Moderate
3 Oral 1 1 Androgenetic None
4 Oral 2 0 Androgenetic Significant
5 Oral* 1 1 Androgenetic Moderate
6 Topical 1 0 Androgenetic Significant
7 Oral 1 0 Patchy/ Significant
Androgenetic
8 Oral* 1 1 Androgenetic Moderate
9 Oral 2 1 Androgenetic Moderate
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Patient | Therapeutic | Pre- Post- Hair Loss Clinical
Number | Agent: Treatment | Treatment | Distribution Response to
Topical vs Dean Score | Dean Score Therapy
Oral
Minoxidil
10 Topical* 1 1 Androgenetic Moderate
11 Topical* 1 1 Androgenetic Moderate
12 Oral* 3 3 Diffuse Moderate
13 Oral* 2 2 Androgenetic Moderate
14 Oral 1 1 Androgenetic None
15 Oral 1 1 Androgenetic None
16 Oral* 4 4 Diffuse Moderate
17 Oral 2 0 Androgenetic Significant
18 Oral* 3 3 Diffuse Moderate
19 Oral 2 1 Androgenetic Moderate
20 Oral 2 1 Androgenetic Moderate
21 Topical* 1 1 Androgenetic Moderate
22 Topical 1 0 Androgenetic Significant
23 Topical* 1 1 Androgenetic Moderate
24 Oral* 1 1 Androgenetic Significant

*Patients with a clinical response to therapy without improvement of Dean Scale grading are indicated with an
asterisk.

A ROC curve was generated to determine the diagnostic accuracy of the Dean Scale and the CTCAE scale.
Comparatively, the area under the ROC curve was 0.74 (95%CI: 0.62-0.83) for the Dean Scale and 0.55 (95% CI:
0.48-0.61) for the CTCAE scale (Chi-square AUC comparison, p=0.0005) (Figure 1).
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Figure 1. Comparison of diagnostic accuracy: Dean Scale (red) vs. CTCAE (blue) for detecting clinical
improvement in anticancer therapy-induced alopecia.
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Compared to the CTCAE scale, the Dean Scale is a more sensitive predictor of clinical improvement of
alopecia following 24 weeks of low dose (1.25 mg/d) oral minoxidil (n=13, 54.2%) or topical minoxidil (5%
solution or foam).

These results suggest that the CTCAE scale was not responsive to change in hair density and no better than
random at assessing clinician-reported moderate-to-significant improvement of hair loss. Despite the superior
diagnostic performance observed with the Dean Scale, regrowth was not captured in 45.8% (n=11) of patients with
moderate-to-significant clinical response. Of these patients, 81.8% (n=9) had Grade 1 androgenetic alopecia and
27.2% (n=3) had Grade 3-4 diffuse alopecia (Table 1).

The results of this study highlight the limitations of the classification methods commonly used for anticancer
therapy-induced alopecia, which may inadequately capture clinically-significant hair regrowth due to wide gaps
between different stages of alopecia severity (Figures 2a and 2b).>*
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Figures 2a-2b. Patient 5: Androgenetic alopecia with moderate clinical response to oral minoxidil without
improvement of alopecia severity grade by Dean Scale.

2a.

Although the Severity of Alopecia Tool (SALT) score for alopecia areata was updated to include smaller
increments of scalp coverage to facilitate the assessment of hair loss where only certain areas of the scalp are
involved (SALT II)°, adoption of this tool in clinical trials and research is limited. To accurately track disease
progression and standardize therapeutic evaluation of anticancer therapy-induced alopecia, dermatologists should
consider wide adoption of the SALT II severity classification instead of CTCAE grades or the Dean Scale, or the
addition of objective trichoscopic evaluations to grading scales for monitoring response in treatment-related
alopecia.®>
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