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Abstract

Objective: The aim of the present study was to compare the effectiveness of Fractional
CO, laser with Intra lesional steroid injection in treament of alopecia areata. Methodology:
This Clinical trial was carried out among 60 patients attending Outpatient department of
Dermatology and Venereology of Combined Military Hospital, Dhaka within the defined
period from January 2024 to June 2024. Permission was taken from the Administrative Head of
the Hospital authority to collect data. Purposive sampling was done according to availability
of the patients. Informed written consent was taken from each Participant. Privacy and
confidentiality was maintained strictly. The collected data were entered into the computer
and analyzed by using SPSS (version 20.1). Patient diagnosed with alopecia areata by qualified
Dermatologists will be enrolled for the study. Result: The CO, laser group demonstrated
superior outcomes, with 23 patients (76.7%) achieving clinically significant response (> 50%
regrowth) compared to 14 patients (46.7%) in the intralesional corticosteroid injection (ILC)
group (p= 0.020). This represents a 30% absolute improvement and a 3.79- fold higher odd
of treatment success with fractionated CO, laser therapy. Treatment failure was relatively
higher 08 (26.7%) in ILC group, (p= 0.097) Conclusion: Fractional CO, laser could be a better
therapeutic alternative for treating alopecia areata in comparison to traditional Intralesional
corticosteroid injection due to less complication.
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AnHoTtauusa

Iensn: lenbio HACTOSIIETO MCCIenOBaHMsI 6bUIO cpaBHeHME 3bPeKRTMBHOCTM HPaKIMOHHOTO
CO,-nasepa ¢ BHyTPYOYaroBbIMMU MHBEKLMSIMM CTEPOMI0B IIPM JIEYU€HMM 04arOBO¥ aoIeL .
MeTonosnorus: [JaHHOe KIMHMYECKOe MCCIefoBaHMe MPOBOAMIOCH cpeau 60 MaiyueHToB,
MOCeIIaBIIMX aMOy/JIaTOpHOe OTAe/lieHre JepMaToysioruu u BeHeposioruu O6beqHEeHHOTO
BOEHHOTI'O rocruTajs B Jlakke B TeueHMe OIpeesieHHOro nepuona ¢ siupapsi 2024 roga no
noHb 2024 roma. PaspeinieHne Ha cO60p JaHHBIX ObUIO IOJYYEHO OT aAMMHMCTPATUBHOTO
pykoBoAuTesss rocnuTass. llemeHanpaBieHHass BbIOOpKa MPOBOAMIACH B COOTBETCTBUM C
OOCTYITHOCTBIO MalyeHTOB. OT KaKIOT0 y4YyaCcTHMKA ObUIO TOMyYyeHO MHOOPMMUPOBAHHOE
nmcbMeHHoe coriacye. CTporo cobimogancb KOHGUIEHIMATbHOCTD M 31 Ta TePCOHATbHBIX
naHHbpiX. CoOpaHHbIe NaHHbIe ObUIM BBeIEeHbI B KOMIIBIOTED M IPOAHAIN3UPOBAHbBI C
roMoInbio mporpammbl SPSS (Bepcust 20.1). B uccimemoBaHye ObUIM BKIIOUEHbI HMALIIEHTHI C
IMarH030M O4aroBOJi ajomneLyn, yCTaHOBI€HHBIM KBaTU(MULIIMPOBAaHHBIMMU J€PMaTOJIOTaMN.
Pesynprar: I'pynma, monydaBmiast jiedenue CO,-masepoM, MPOAEMOHCTPMPOBaAjA JIydilye
pe3yabTaThl: y 23 mauyeHToB (76,7%) ObLT JOCTUTHYT KIMHUYECKY 3HAUYMMBbI OTBeT (> 50%
pOCTa BOJIOC) T10 CpaBHEHUIO € 14 manyueHTamu (46,7%) B rpyIiie BHyTPUOUYArOBbIX MHbEKIMIA
KopTukocrepousioB (p = 0,020). dTo npenacrasiseT cob0it abcomoTHOE yiydineHue Ha 30% u
B 3,79 pasa 6osiee BbICOKYIO BePOSTHOCTD ycIiexa JiedeHus npu Gppaxuyonnoii CO,-nasepHoi
tTepanuu. Heynaua jieueHus: 6bua OTHOCUTEIBHO BbllIe (26,7%) B TpyIIIle BHYTPUOYATrOBO1
no6skromun (p = 0,097). Beison: @pakuyonnas CO,-na3epHas Tepanys MOXeT ObITh JTydllIei
TepareBTUYECKO aJbTEPHATUBON [JjIs1 JIeUeHMsI O4YaroBOi ajionenyyu I10 CpPaBHEHWUIO
C TPaZMUMOHHOV BHYTPMOYAroBOV WHBEKLUMEN KOPTUKOCTEPOUAOB W3-3a MEHbIIEro
KOJIMYECTBa OCJIOKHEHUIA.

Kirouesbie cimoBa: @pakionnas CO,-Tepans, 04aroBast aJonenus, MHbeKIs CTePOU/IOB,
3(pdheKkTUBHOCTD

© 2025. The Authors. This is an open access article under the terms of the Creative Commons Attribution 4.0 International License, CC BY, which allows others
to freely distribute the published article, with the obligatory reference to the authors of original works and original publication in this journal. Correspondence:
Dr. Tasnuva Imran, Consultant Dermatologist, Dr. Lina's Skin and Aesthetics, Bangladesh, Email: tasnuva8477@gmail.com

Introduction

Alopecia areata is a common, nonscarring, autoimmune disease that can affect any hair-
bearing area. It is a cosmetic concern for the majority of patients. The disease can present
as a single, well demarcated patch of hair loss, multiple patches, or extensive hair loss
in a form of total loss of scalp hair (alopecia totalis) or loss of entire scalp and body hair
(alopecia universalis). A number of treatments can induce hair regrowth in alopecia areata
but do not change the course of the disease. Treatment is more effective in patchy alopecia
areata than in alopecia totalis/alopecia universalis.1 Clinical efficacy of steroid in alopecia
areata (AA) is still controversial. Positive clinical results have been obtained using steroid
but this approach has variable patient compliance. Pain, Erythema, discomfort are common
side effect of steroid. Telangiectasia and atrophy, hypopigmentation, may develop rarely. The
reported relapse rate is 37%—-63%. 2 Telangiectasia and skin atrophy rarely developed but the
relapse rate was common when stopped and even with continuation of therapy. 3 Fractional
CO, laser therapy, traditionally employed in dermatological procedures for skin resurfacing,
has recently gained attention as a potential treatment for alopecia areata. A multicenter
prospective, randomized, controlled, investigator-blinded trial showed a more than 75%
hair regrowth rate in 61% of patients using Fractional CO, laser in comparison with 27% in
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betamethasone valerate group. 4 One study reported their findings on the use of steroid in
patients with alopecia areata. These researchers found that 11 patients with alopecia areata
affecting 10 to 75 % of the scalp with an average duration 6 years had no terminal hair growth
in response to steroid. 5 By comparing these two approaches, the study aims to differentiate
the effectiveness of Fractional CO, laser with Intra lesional steroid injection in treament of
alopecia areata.

Materials & method

A clinical trial was carried out to assess the efficacy of Fractional CO, laser (Quanta system,
Italy) and steroid in the treatment of alopecia areata. The study was conducted in the
department of Dermatology and Venereology, CMH, Dhaka, Bangladesh for duration of
January 2024 to June 2024. Total sixty patients of alopecia areata were enrolled and divided
into group A and group B. Thirty of group A patients were treated by Fractional CO, laser
and thirty of group B patients were treated by steroid (Starting with 5mg for 1 cm square
area) 4 weeks apart for 12 weeks. The inclusion criteria were asymptomatic, non-scarring,
patchy hair loss over scalp and elsewhere, patients age range 12 to 50 years in both sexes who
never received treatment for hair loss. The exclusion criteria were extreme ages (<12 or >50
years), pregnancy or lactation, extensive (more than 3 patches) or atypical alopecia areata
(alopecia totalis, alopecia universalis, diffuse). The effects of treatment were evaluated using
photographs of the patients before and after the study and evaluation of patient’s assessment.
Side-effects were assessed during treatment and in each follow up period. Sampling method
was convenient type. Informed written consent was taken from each patient. Data analysis
was performed by Statistical Package for Social Science (SPSS), version-23.

Results

Paediatric patients (< 15 years ) represented 23.3% of Group A and 26.7% of Group B, while
adult patients (>15 years) comprised 76.7% and 73.3%, respectively. The two groups were
comparable at baseline, with no significant difference in age categorization (X? value =
0.089, p= 0.766).This demographic balance supports the validity of between group treatment
comparisons (Table 01).

» Table 1. Distribution of age among study groups (n=60)

Age in Groups Group A (CO, Laser) Group B (ILC) Total
< 15years 07 (23.3%) 08 (26.7%) 15 (25.0%)
>15 years 23 (76.7%) 22 (73.3%) 45 (75.0%)
Total, N 30 (100.0%) 30 (100.0%) 60 (100.0%)
aX2value =0.089,df = 1.p =0.766"

aChi-square test was done.
ns= not significant.

Males constituted 46.7% (n=14) in Group A versus 43.3% (n=13) in Group B, while females
accounted for 53.3% (n=16) and 56.7% (n=17) respectively, (X? value = 0.067, P= 0.796).
This homogeneity at baseline affirms successful randomization and mitigates potential
confounding by sex in subsequent efficacy analysis (Table 2).
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» Table 2: Distribution of study groups by gender. (n=60)

Sex Group A (CO, Laser) Group B (ILC) Total
Male 14 (46.7%) 13 (43.3%) 27 (45.0%)
Female 16 (53.3%) 17 (56.7%) 33 (55.0%)
Total, N 30 (100.0%) 30 (100.0%) 60 (100.0%)
aX?value = 0.067,df = 1. p=0.796ns

3Chi-square test was done.
ns= not significant.

Patients with acute alopecia areata (€6 months duration) demonstrated superior outcomes
with CO, laser therapy compared to ILC (88.9% vs 60.0% achieving > 50% regrowth, p=0.037).
In chronic AA (>6 months), response rates were low overall, with a non- significant trend
favouring CO, laser (58.3% vs 40.0%, p= 0.182). The significant interaction term (p= 0.040)
indicates the superiority of CO, laser is particularly pronounced in acute cases, suggesting
early intervention with laser therapy may optimize outcomes. (Table 4.1, 4.2)

e Table 4.1 Distribution of study groups by duration of illness

Duration of Illness

Group A (CO, Laser)

Group B (ILC)

Acute (6 months

n =18 (60.0%)

n=10 (33.3%)

Mean +SD 3.2 £1.4 months 3.8 £ 1.6 months
Median (Range) 3(1-6) 4 (1-6)
>50 % regrowth 16/18 (88.9%) 6/10 (60.0%)

ap- value 0.037s

Chronic (>6 months)

n =12 (40.0%)

n=20 (66.7%)

Mean =SD

14.3+7.2 months

16.8% 8,5 months

Median (Range)

12 (7-36)

15 (7-36)

>50 % regrowth

7/12 (58.3%)

8/20 (40.0%)

ap- value 0.182ns

Overall Comparison

Mean +SD 7.6%6.3 months 12.4+8.9 months
Median (Range) 5(1-36) 10 (1-36)
>50 % regrowth 23/30 (76.7%) 14/30 (46.7%)

Independent t- test for continuous variables; Chi- square test for categorical outcomes
s= significant; ns= not significant.

62]

(® ejsmr.org

Vol. 3 Issue I 2025



e MeduyuHckue HayKu

EXXHMU

» Table 4.2. Multivariable analysis of Predictors

Predictor Odds Ratio (95% CI) p- value
Treatment (CO, laser vs ILC) 3.25(1.14-9.28) 0.027s
Duration (acute vs chronic) 4.87 (1.92-12.34) 0.001s
Interaction: Treatment x Duration 2.89 (1.05-7.96) 0.040s

Lesion number significantly influenced treatment outcomes and was unevenly distributed
between groups. Single lesion patients comprised 73.3% of the CO, laser group versus only
46.7% of the ILC group (p= 0.039).Among single- lesion cases, CO, laser demonstrated
superior efficacy (90.9% vs 64.3%achieving >50 % regrowth , p= 0.047). However, in multiple-
lesion cases, both treatments showed similarly modest efficacy (37.5% vs 31.3%, p= 0.734).
This significant interaction (p= 0.031) suggests that CO, laser therapy may be particularly
advantageous for limited, single- lesion alopecia areata. (Table 5.1, 5.2)

e Table 5.1: Distribution of study groups according to number of lesion and treatment response.

Number of Lesions Group A (CO, Laser) Group B (ILC) Total
Single Lesion 22 (73.3%) 14 (46.7%) 36 (60.0%)
>50 % regrowth 20/22 (90.9%) 9/14 (64.3%) 29/36 (80.6%)

aP- value 0.047¢

Multiple Lesions 08 (26.7%) 16 (53.3%) 24 (40.0%)
250 % regrowth 3/8 (37.5%) 5/16 (31.3%) 8/24 (33.3%)
aP-value 0.734"
Total 30 (100.0%) 30 (100.0%) 60 (100.0%)
aX?value =4.267,df = 1. p=0.039

aChi-square test was done

s= significant; ns= not significant.

e Table 5.2. Multivariable analysis including lesion number.

Predictor Odds Ratio (95% CI) p- value
Treatment (CO, laser vs ILC) 4.12 (1.42-11.96) 0.009¢
Lesions (Single vs Multiple) 8.76 (2.94-26.10) 0.001s
Interaction: Treatment xLesions 3.45 (1.12-10.64) 0.031

The CO, laser group demonstrated superior outcomes, with 23 patients (76.7%) achieving
clinically significant response (>50 % regrowth) compared to 14 patients (46.7%) in the ILC
group (p= 0.020). This represents a 30% absolute improvement and 3.79- fold higher odds
of treatment success with fractionated CO, laser therapy. Treatment failure was relatively
higher 08 (26.7%) in ILC group, (p= 0.097) (Figure 1)
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e Figure 1. Distribution of recovery rate among study groups

Distribution of Recovery Rate

€02 Laser (n=30)

Primary success (250% regrowth)

1LC (n=30)

Treatment Failure (<25% regrowth)

Intralesional corticosteroid (ILC) was associated with significantly higher frequencies of most
adverse effects compared to fractional CO, laser. Particularly notable were the near- universal
rates of irritation (100% vs 50%, p<0.001), burning sensation (96.7% vs 23.3%, p<0.001),
erythema (96.7% vs 33.3%, p<0.001), and pain (96.7% vs 13.3%, p<0.001) in the ILC group.
Pruritus was also significantly more common with ILC (20.0% vs 3.3%, p= 0.037). Importantly,
only the ILC group reported steroid specific adverse effects including skin atrophy (13.3% vs
0%, p=0.037) and talengiectasias (13.3% vs 0%, p=0.037). Hypopigmentation showed a non-
significant trend toward higher incidence with ILC (13.3% vs 3.3%, p=0.157). These findings
indicate that while both treatments cause adverse effects, CO, laser therapy presents a more
favorable safety profile with significantly fewer and less severe adverse effects (Table 6).

» Table 6. Immediate adverse effects in treatment groups

Adverse Effect Group A (CO, Laser) N=30 Group B (ILC) N=30 ap- value
Pruritus 01 (3.3%) 06 (20.0%) <0.041s
Irritation 15 (50.0%) 30 (100.0%) <0.001s
Burning Sensation 07 (23.3%) 29 (96.7%) <0.001s
Erythema 10 (33.3%) 29 (96.7%) <0.001s
Pain 04 (13.3%) 29 (96.7%) <0.001s
Hypopigmentation 01 (3.3%) 04 (13.3%) 0.157ns
Atrophy 0 (0.0%) 04 (13..3%) 0.037s
Talengiectasias 0 (0.0%) 04 (13.3%) 0.037s

aFischer’s Exact test used for all comparisons due to expected cell counts <5 in some categories.
S= significant, ns= not significant.
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Discussion

Our findings are in agreement with Yoo et al. (2010) treated a 35-year-old male, with multiple
alopecia areata patches of 2 years duration, with fractional laser weekly for 24 weeks.
Hair growth observed already after 1 month, while after 6 months; complete regrowth in
all lesions with no relapse.6 Also Cho et al. (2013) who used non-ablative and/or ablative
lasers in 17 patients with uncommon hair disorders as ophiasis, frontal fibrosing alopecia,
and perifolliculitis abscedens el suffodiens, reported; 70.6% of patients showed clinical
improvement including individuals with ophiasis.3 Moreover, Majid et al. (2018) treated 10
patients of resistant alopecia areata with F CO, laser 4 to 8 sessions 3 to 4 weeks interval
followed by topical corticosteroid application, found seven of eight patients had complete
recovery.7 Contradicting, Yalici-Armagan and Elcin (2016) treating 32 alopecia areata
patients with F CO, laser 3-6 sessions, 2 week intervals, hair count was calculated using
digital phototrichogram, reported no significant increase in mean hair count as compared to
control patch. 8 Our study reported minimal side effects with F CO, laser similar to Cho et al.
(2013), although Yoo et al. (2010) did not report any side effects.3,6 Regarding I/LCs efficacy
in treatment of alopecia areata, our results are in agreement with Narahari (1996), Kassim
et al.(2014) who only showed some benefits with I/L.Cs.5,9 In contrast, Kumaresan (2010),
Kuldeep et al. (2011), and Amirnia et al. (2015) still considered I/L.Cs the safest and preferred
method for treating most alopecia areata patients.10,11,12

Conclusion

Both Fractional CO, laser and Intralesional steroid when used individually were found to be
equally effective in the treatment of alopecia areata, but Fractional CO, laser was found to be
superior in efficacy than Intralesional steroid injection. Intralesional corticosteroid (ILC) was
associated with significantly higher frequencies of complication compared to fractional CO,
laser. Further multicenter, randomized, double-blind study should be conducted with large
sample size.
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