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ABSTRACT

Background: Alopecia areata (AA) is a common, non-scarring type of hair loss, affecting approximately 2.1% of the
population. Many modalities of treatment are recommended like steroid injection, topical Immunotherapy, and several
systemic therapies, but none of them can prevent or alter the course of the disease with variable degrees of improvement.
Objective: To evaluate efficacy and safety of superficial cryotherapy versus intralesional corticosteroid injection in the
treatment of alopecia areata. Patients and Methods: Thirty patients aged 14-58 years, with localized multiple patchy
alopecia areata (at least two patches), were enrolled in this study. In each patient, one patch was treated by superficial
cryotherapy via liquid nitrogen spray. This involved two treatment cycles/sessions, each lasting 3-5 seconds. The other
patch was treated with intralesional steroid injection (triamcinolone acetonide 5 mg/ml, 0.1ml /cm?. Sessions were
repeated every three weeks up to three months. The target lesions were evaluated clinically using SALT score and by 2
blinded dermatologists and dermoscopically at baseline, every session, and the end of the study (one month after the
last session). Results: At the end of the study, the clinical response (number of the patients with hair growth > 20%) to
superficial cryotherapy was about 83.3% (25 patients out of 30 patients). While in the steroid group the clinical response
was about 80% (24 patients out of 30 patients). There was a statistically significant reduction in SALT score and
dermoscopic parameters at the end of the study in both groups with no significant difference between them. There was
a significant clinico-dermoscopic relation between hair regrowth and dermoscopic findings.

Conclusion: Superficial cryotherapy is an effective and safe therapeutic modality for AA with advantages of simplicity

and noninvasiveness.
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INTRODUCTION

Alopecia areata (AA) (focal alopecia) is the
most common form of hair loss seen in the dermatology
outpatient department comprising 25% of all alopecia
cases). The etiopathogenesis of AA is multifactorial
consisting of genetic predisposition, autoimmunity, and
environmental factors @. AA in certain patients may
progress to alopecia totalis (AT) or alopecia universalis
(AU) which is up to 5-10% @. Dermoscopy can be used
for the diagnosis of AA and to monitor the response to
therapy. The characteristic features of alopecia areata on
dermoscopy are yellow dots, black dots, broken hair,
exclamation mark hair, and vellus hair. These findings
significantly decrease after therapy ©.

Common modalities of treatment include
topical medications as steroids, tacrolimus, anthralin,
minoxidil, psoralen with ultraviolet A solution, narrow-
band ultraviolet B (NB-UVB), immunotherapy with
diphenylcyclopropenone or squaric acid dibutyl ester
(SADBE), and systemic therapy such as oral
corticosteroids, levamisole, methotrexate, azathioprine
and others @.

Intralesional corticosteroids are considered
first-line treatment in localized AA involving <50% of
scalp, although painful and associated with various side
effects®. Thus, searching for alternatives has been felt
as the need of the hour ©.

There are few reports of AA treated with
cryotherapy ™. The tissue response to cryotherapy
ranges from an inflammatory reaction to mild or severe

destruction. The response to cryotherapy can be divided
into two mechanisms: Early effect and a delayed effect.
The early effect is due to the formation of ice crystals
which can distract cells due to direct effect or osmotic
effect. The delayed effect included vascular damage,
apoptosis, immunological effect, vascular constriction,
platelet aggravation, ischemia, and increased
permeability. So because of those effects, it can be
effective in AA®),

This study aimed to evaluate the efficacy and
safety of superficial cryotherapy versus intralesional
corticosteroid injection in the treatment of alopecia
areata clinically and dermoscopically.

PATIENTS AND METHODS

This comparative interventional study was
conducted with patients attending the Dermatology
Outpatient Clinic of Al-Zahraa University Hospital,
Faculty of Medicine for Girls, Al-Azhar University,
Cairo, Egypt, during the period from November 2020 to
April 2021. In total, 30 adult patients with localized
patchy AA were enrolled.

The study was approved by the Research Ethics
Committee of the Faculty of Medicine for Girls, Al-
Azhar University.

Children less than 14 years old, pregnant and
lactating women, patients with an active infection at the
treated area, patients with premalignant or malignant
lesions in the treatment area, patients with cicatricial
alopecia, alopecia totalis or universalis, and patients
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who received any treatment for alopecia areata within 3
months before the study were all excluded.

All participants underwent full history taking,
complete general and dermatological examination to
detect site, size, and number of AA patches. The
baseline assessment of alopecia areata was performed
using digital camera photographs of the patches,
assessment of the severity of alopecia tool (SALT)
score, and dermoscopic parameters evaluation.

(SALT) score, defined as: SO= no alopecia,
S1=<25% hair loss, S2= 25%-49% hair loss, S3=50%—
74% hair loss, S4a= 75%-95% hair loss, S4b= 96%—
99% hair loss, and S5=100% total scalp hair loss .

Under a complete aseptic condition, for each
patient, two patches were chosen for the treatment and
they were apart from each other's, one patch was treated
with superficial cryotherapy via liquid nitrogen spray
using Cryopro®. This involved two treatment
cycles/session, each lasting 3-5 seconds, with one
session every three weeks for three months. The other
patch was treated by intralesional steroid injection of
(5mg/ml/lesion) of triamcinolone-acetonide, using
insulin syringes 0.5-inch long 30- gauge needle with
multiple tiny injections of 0.1ml/cm?®), Injections were
repeated every three weeks, for three months.
Assessment:

Patients were assessed at baseline, every session,
and at the end of the study, by (A) Digital camera
photographs of the patch using Huawei nova 3i 16
megapixels digital camera (JKM-LX1, china),
Photographic interpretation was done by 2 blinded
dermatologists, the response was categorized into four
groups: (1) Excellent response (regrowth of >75%
terminal hair). (2) Moderate response (regrowth of
>50% to 75% terminal hair). (3) Mild response
(regrowth of >20% to 50% terminal hair). (4) Poor
response (regrowth of 20% or less terminal hair). (B)
SALT score. (C) Dermoscopic parameters using
Dermlite HUD dermoscope (3Gen, USA). (D) Patient
satisfaction was also evaluated for the degree of
improvement.

Ethical consent:

Approval of the study was obtained from Al-
Azhar University academic and ethical committee.
Every patient signed informed written consent for
the acceptance of the operation. This work has been
carried out following The Code of Ethics of the
World Medical Association (Declaration of Helsinki)
for studies involving humans.

Statistical Analysis:

Data were analyzed through the Statistical
Package for Social Science (IBM SPSS, Armonk, NY,
IBM Corp.) version 23. The quantitative data were
presented as mean, standard deviations, and ranges when
their distribution found parametric and median with
inter-quartile range (IQR) when non-parametric. Also,
qualitative variables were presented as numbers and
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percentages. The comparison between groups regarding
qualitative data was done by using the Chi-square test.
The comparison between two independent groups with
quantitative data and non-parametric distribution was
analyzed by the Mann-Whitney test. The comparison
between two paired groups with quantitative data and
non-parametric distribution was done by using the
Wilcoxon Rank test. Spearman correlation coefficients
were used to assess the correlation between two
quantitative parameters in the same group. The
confidence interval was set to 95% and the margin of
error accepted was set to 5%. P-value < 0.05 was
considered significant.

RESULTS

Thirty patients with localized patchy AA were
enrolled in the study. Their ages ranged from 14 — 58
years with a mean + SD (30.47 = 12.09 years). They
were of both sexes (26 Males (86.7%) and 4 females
(13.3%). Duration of current illness ranged between 1 —
15 months with Median (IQR) 5.5 (4 - 9). As regards the
history of the studied patients, 16 patients (53.3%) had
a history of previous attacks and they were treated with
topical treatment and intralesional steroids. (Table 1).

Table (1): Demographic data and characteristics of the
studied patients

N. =30
Sex Females 4 (13.3%)
Males 26 (86.7%)
Age (years) Mean + SD | 30.47 £12.09
Range 14 — 58
. . Median
(Dn%?]?f?sr; of disease (I0R) 5.5 (4 -9)
Range 1-15
History of Previous | Negative 14 (46.7%)
attacks Positive 16 (53.3%)
History of Previous | Negative 14 (46.7%)
treatment Positive 16 (53.3.0%)

SD: standard deviation; N: number of patients IQR:
interquartile range

In the cryotherapy group, SALT score before
treatment ranged between 0.9-9% with Median (IQR)
2.3 (1.8 — 4.8) % and after treatment ranged between
0.18 — 2.8 with Median (IQR) 1.05 (0.72 — 2) with
statistically highly significant reduction at the end of the
study versus baseline (P-value = 0.001). In the steroid
group, the SALT score ranged between 0.54 - 14.4 with
Median (IQR) 3.8 (2.4 — 6) before treatment and ranged
between 0.18 — 2.8 with Median (IQR) 1.05 (0.72 — 2)
after treatment with statistically highly significant
reduction at the end of the study versus baseline (P-
value = 0.000). By comparing the SALT score between
both groups, there was no statistically significant
difference between them before treatment (P-value =
0.333) and after treatment (P-value = 0.642) (Table 2).
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Table (2): Comparison between cryotherapy group and steroid group regarding SALT score before and after treatment

Cryotherapy Steroid
group group Testvalue | P-value | Sig.
No. =30 No. =30
Median (IQR) 23(1.8-48) 38(24-6)
0, -
Salt score before (%) Range 09-9 054144 1.494+ 0.135 | NS
Salt score (%) at end Median (IQR) 1.05(0.72-2) 12 (0.48-4.8) i}
(one month after last session) |Range 0.18-2.8 0.24-6 07167 0474 | NS
. . Test value -2.803 -3.061
Wilcoxon Signed Ranks test Pvalle 0.005 (HS) 0.002 (HS)
S0 0 (0.0%) 0 (0.0%)
S1 22 (73.3%) 26 (86.7%)
Salt score before B0 0(0.0%) 0(0.0%) F 0.333 | NS
Bl 8 (26.7%) 4 (13.3%)
S0 12 (40.0%) 13 (43.3%)
Salt score at the end S1 10 (33.3%) 13 (43.3%) F 0642 | NS
(one month after last session) |BO 2 (6.7%) 1(3.3%) '
Bl 6 (20.0%) 3(10.0%)
Chi-square test Xt 18.786 18.476
; P-value 0.000 (HS) 0.000 (HS)

P-value > 0.05: Non significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant
F: Fisher's Exact test; #: Mann-Whitney test

Concerning clinical response determined by 2 blinded dermatologists; in the cryotherapy group, hair regrowth
was poor in 5 patients (16.7%), mild in 13 patients (43.3%), moderate in 6 patients (20.0%), and excellent in 6 patients
(20.0%) ) ranged between (5-90) with a median (IQR) 40 (30-70)(. While in the steroid group, there was poor hair
regrowth in 6 patients (20.0%), mild hair regrowth in 6 patients (20.0%), moderate hair regrowth in 5 patients (16.7%),
and excellent hair regrowth in 13 patients (43.3%) )ranged between (5-95) with a median (IQR) 70 (30-90)( with no
statistically significant difference between both groups (p-value = 0.149) (Table3).

Table (3): Comparison between cryotherapy and steroid group regarding hair regrowth

Cryotherapy group Steroid group i .
No. =30 No. =30 Test value P-value | Sig.
. Median (IQR) 40 (30-70) 70 (30—90)
0, -
Hair regrowth (%) Range 590 5_g5 1.573# 0.116 NS
Poor 5 (16.7%) 6 (20.0%)
. Mild 13 (43.3%) 6 (20.0%) .
Hair regrowth Moderate 6 (20.0%) 5 (16.7%) 5.340 0.149 NS
Excellent 6 (20.0%) 13 (43.3%)

P-value > 0.05: Non significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant
*: Chi-square test; # Ma.+nn-Whitney test *NS= Non significance. *No = Number.

In the cryotherapy group, No patient (0.0%) was very unsatisfied, 6 patients (20.0%) were unsatisfied, 7 patients
(23.3%) were neither satisfied nor unsatisfied, 12 patients (40.0%%) were satisfied and 5 patients were (16.7%) very
satisfied ranging 2-5 with a median (IQR) 4 (3-4); while in the steroid group, there was 1 patient (3.3%) was very
unsatisfied, 4 patients (13.3%) unsatisfied, 6 patients (20.0%) were neither satisfied nor unsatisfied, 10 patients (33.3
%) were satisfied and 9 patients were (30.0%) very satisfied ranging 1-5 with a median (IQR) 4 (3-5) with statistically
no significant difference between both groups (p-value = 0.625) (Table 4).

Table (4): Comparison between cryotherapy group and steroid group regarding patient satisfaction

Cryot[r\gipgog roup Ste’(lcgld:ggg UP 1 Testvalue | P-value Sig.
Median (IQR) 4(3-4) 4(3-5)
Range 5 5 15 -0.869+ 0.385 | NS
Very unsatisfied 0 (0.0%) 1(3.3%)
Patient Unsatisfied 6 (20.0%) 4 (13.3%)
satisfaction Neither satisfied nor unsatisfied 7 (23.3%) 6 (20.0%) F 0.652 | NS
(Likertscale)| Satisfied 12 (40.0%) 10 (33.3%)
Very satisfied 5 (16.7%) 9 (30.0%)

P-value > 0.05: Non significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant
F: Fisher's Exact test; #: Mann-Whitney test
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In both groups, hair regrowth showed a statistically significant positive correlation with SALT score reduction
and Likert scale and showed statistically significant negative correlation with duration of the disease while no
statistically significant correlation was found with the age of the studied patients (Table 5).

Table (51): Correlation of hair regrowth with SALT score reduction, age of patients, duration of the disease, and Likert
scale among studied cases:

Hair regrowth (%)
Both groups Cryotherapy group Steroid group
R P-value R P-value R P-value
SALT score reduction 0.673** 0.001 0.483* 0.017 0.821** 0.001
Age 0.040 0.759 0.175 0.355 -0.082 0.667
Duration (months) -0.272* 0.036 -0.225 0.231 -0.309 0.097
Patient satisfaction (Likert scale) 0.830** 0.001 0.638** 0.001 0.955** 0.001

P-value > 0.05: Non significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant
Spearman correlation coefficient

Regarding dermoscopic findings, in cryotherapy group, there was statistically significant reduction in yellow
dots (P-value =0.004), black dots (P-value =0,001), exclamation marks (P-value =0.000), broken hairs (P-value =0.005)
and vellus hairs (P-value =1.000) at the end of sessions; similarly in steroid group, there was statistically significant
reduction at the end of sessions in yellow dots (P-value =0.000), black dots (P-value =0.003), exclamation marks (P-
value =0.002), broken hairs (P-value =0.000) and vellus hairs (P-value =0.114). By comparing the reduction of
dermoscopic findings in both groups at the end of the study we found that there was no statistically significant difference
between them in yellow dots, broken hair, exclamation mark, and black dots (p-value = 0.069, 0.112, 0.640, and 0.488
respectively) but there was a statistically significant difference between them in vellus hair which was positive in 24
patients (80.0%) in cryotherapy group compared to 15 patients (50.0%) in steroid group after treatment (p-value = 0.015)
(Table 6).
Table (6): Dermoscopic finding in cryotherapy group versus steroid group before and after treatment:

Cryotherapy group Steroid group i .
No. = 30 No. =30 Test value P-value | Sig.
Dermoscopic before
Negative 3(10.0%) 4 (13.3%) -
Yellow dots before Positive 27 (90.0%) 26 (86.7%) 0.162 0.688 NS
Negative 13 (43.3%) 20 (66.7%) -
Yellow dots after Positive 17 (56.7%) 10 (33.3%) 3.300 0.069 NS
Chi-square test X! 8.523" 17.778
q P-value 0.004 (HS) 0.000 (HS)
. Negative 6 (20.0%) 9 (30.0%) .
Vellus hair before Positive 24 (80.0%) 21 (70.0%) 0.800 0.371 NS
. Negative 6 (20.0%) 15 (50.0%) *
Vellus hair after Positive 24 (80.0%) 15 (50.0%) 5.934 0.015 S
Chi-square test X! 0.000* 2.500*
q P-value 1,000 (NS) 0.114 (NS)
. Negative 16 (53.3%) 17 (56.7%) -
Broken hair before Positive 14 (46.7%) 13 (43.3%) 0.067 0.795 NS
. Negative 26 (86.7%) 30 (100.0%)
Broken hair after Positive 4 (13.3%) 0(0.0%) F 0.112 NS
Chi-square test X’ 7.937* 16.596*
q P-value 0.005 (HS) 0.000 (HS)
. Negative 15 (50.0%) 16 (53.3%) -
Exclanation mark Positive 15 (50.0%) 14 (46.7%) 0.067 0.796 NS
. Negative 28 (93.3%) 27 (90.0%) *
Exclanation mark Positive 2 (6.7%) 3 (10.0%) 0.218 0.640 NS
Chi-square test X’ 13.871% 9.932*
q P-value 0.000 (HS) 0.002 (HS)
Negative 14 (46.7%) 13 (43.3%) "
Black dots Positive 16 (53.3%) 17 (56.7%) 0.067 0795 | NS
Negative 26 (86.7%) 24 (80.0%) .
Black dots Positive 4 (13.3%) 6 (20.0%) 0.480 0.488 NS
Chi-square test X 10.800* 8.531*
q P-value 0.001 (HS) 0.003 (HS)

P-value > 0.05: Non significant; P-value < 0.05: Significant; P-value < 0.01: Highly significant.*: Chi-square test; F: Fisher's Exact test
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Clinical and dermoscopic photos of patients at baseline and the end of the study showing improvement of AA
lesions

~-2

Figure (1): Male patient 35 years old with patchy AA lesions over the scalp treated by intralesional injection of
triamcinolone acetonide. (A) Before treatment with the SALT score of about 7% S1. (B) At the end of the study with
excellent hair growth ( hair regrowth > 75%) and SALT score became S0. (C) Dermoscopic photo before treatment
showing broken hair, exclamation mark vellus hair, and black dot. (D) Dermoscopic photo at the end of the study
showing the disappearance of all dermoscopic findings and growth of terminal hair.

Figure (2): Male patient 35 years old with patchy AA lesions over the scalp treated by superficial cryotherapy. (A)
Before treatment with the SALT about 1.2 % S1. (B) At the end of the study with excellent hair regrowth (hair regrowth
> 75 scores of %) and SALT score became S0. (C) Dermoscopic photo before treatment showing yellow dots, broken
hair, exclamation mark, and vellus hair. (D) Dermoscopic photo at the end of the study showing the disappearance of
all dermoscopic findings and growth of terminal hair.
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DISCUSSION

The main etiology for the occurrence of AA is not
clear, the evidence is in favor of an autoimmune disease.
Disease changes with genetic factors, and is exacerbated
by the stress®. Conventional treatments of AA include
intralesional steroid, photochemotherapy, and systemic
steroid therapy. Cryotherapy can also be useful in the
treatment of AA®9,

We conducted this study to evaluate the efficacy
and safety of superficial cryotherapy as a therapeutic
modality for localized AA and to compare it to one of
the most commonly used treatments for AA which is
(ILCS).

Concerning clinical response determined by the 2
blinded dermatologists. In the cryotherapy group, there
was excellent hair regrowth in 6 patients (20.0%),
moderate hair regrowth in 6 patients (20.0%), mild hair
regrowth in 13 patients (43.3%), and poor hair regrowth
in 5 patients (16.7%) ranged between (5-90%) with a
median (IQR) 40 (30-70); while in steroid group there
was excellent hair regrowth in 13 patients (43.3%),
moderate hair regrowth in 5 patients (16.7%), mild hair
regrowth in 6 patients (20.0%)and poor hair regrowth in
6 patients (20.0%) ranged between (5-95%%) with a
median (IQR) 70 (30-90).

In our study, the overall clinical response (number
of the patients show hair regrowth >20%) of AA lesions
treated with cryotherapy was 83.3% and this was better
than the results of Kim et al. @ that showed that
superficial cryotherapy induced regrowth of hair in
66.7% of patients. Similarly, Hong et al. @ in their
Korean study done on 153 patients with AA, 68.6% of
patients showed a therapeutic response after 12 weeks
of treatment with superficial cryotherapy using liquid
nitrogen. In Myungsoo and Lee®® study, 60.9% of the
patients were classified as responders to cryotherapy.
Also in Abdel-Majid et al. ¥ study, the overall clinical
response of AA lesions treated with cryotherapy was
65%.

Another study using a different cryotherapy
technique was done in 2013 by Radmanesh and Azar-
Beig ™ on 44 patients with AA or AT treated with a
closed contact CO2 system for 8 weeks. They suggest
that cold-induced inflammation may alter the
immunologic process and structural components of the
hair follicle responsible for AA. In spite of the closed
contact technique and the longer duration of therapy,
their study showed a positive therapeutic response in 29
(65.9%) of 44 patients compared with 25 (83.3%) of 30
patients in our study.

However our results were lower than that of Lei et
al. ® who tried cryotherapy on patients with AA once
weekly for 4 weeks, 97.2% of the patients were
improved compared with 83.3% in our study. This could
be explained by a large number of the studied patients
(119 AA patients), the different cryotherapy techniques
(a cotton swab technique), and the short interval
between sessions (session every week).
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In our study, there was no statistically significant
difference between the cryotherapy group and steroid
group as regards hair regrowth (p-value = 0.149).

Our results disagree with Amirnia et al. @® study,
in their study, 83.3% of patients treated with ILCS
showed a good response compared to only 56.7% of
patients treated with superficial cryotherapy. This could
be due to bias from the subjective assessment of the
outcome as their results were dependent only on the
subjective clinical response assessment of the AA
patches.

However, our results agree with Gita et al.*” who
compared the efficacy of cryotherapy with liquid
nitrogen and topical 0.1% betamethasone in the
treatment of AA in 40 patients and found that the overall
response rate of patches was 88% in the cryotherapy
group and 90% in the clobetasol group.

In the current study, there was a statistically
significant reduction in SALT score after treatment in
both groups with no statistically significant difference
between them (P-value = 0.642).

In both groups, the reduction in SALT score after
treatment was 46.7% which was higher than the mean
SALT score change percentage of 40.7% obtained by
Jun and Lee % who combined superficial cryotherapy
using liquid nitrogen, and prednicarbate 0.25% solution
and lower than than the mean SALT score change
percentage of 54.49% obtained by Aboeldahab et al.
9 who used superficial cryotherapy by dimethyl ether
and propane mixture (DMEP). In our study, we used
dermoscopy to provide more objective results. There
was a significant improvement in all dermoscopic
findings of AA observed from the first session and
become more significant at the end of the study. This
agrees with the study of Srivastava et al. ®? and
Ganjoo and Thappa @ who demonstrated early
response to intralesional corticosteroid by dermoscopy,
where 67% of the patches showed maximum
dermoscopic change by 8 weeks and 91% of the patches
showed maximum dermoscopic change by 12 weeks.

In our study, there was statistically significant
clinico-dermoscopic relation between hair regrowth and
dermoscopic findings at the end of the study, where hair
regrowth was more in cases with negative dermoscopic
findings of AA as in the study of Srivastava et al. ¢V
who reported significant clinico-dermoscopic relation
between regrowth scale and dermoscopic findings
reduction.

Conclusion:

Cryotherapy is a safe and effective modality in the
treatment of patchy AA and is better to be selected as a
treatment option especially in pediatric patients with
AA or when there is a contraindication to ILCS
injection.

Recommendations:

Further studies with a larger number of patients,
more sessions with short interval periods, and long-term
follow-up are recommended to validate our results.
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Comeparing different methods of cryotherapy such as

cryospray

and cotton-tipped  cryotherapy s

recommended to choose the method with the best
treatment outcome.
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