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Abstract

Background: Alopecia areata (AA) is an autoimmune disorder causing non-scarring hair
loss, ranging from patchy baldness to total body hair loss (alopecia universalis, AU). AA
significantly impacts health-related quality of life. While mesotherapy has shown potential
as a localized therapy, its efficacy in AU remains understudied. This study aims to assess the
therapeutic impact of mesotherapy in a substantial cohort of 2,000 patients diagnosed with
alopecia universalis at Dr. Shirzad Clinic between 2020 and 2024, thereby providing valuable
insights into its potential as a treatment modality. Methods and Materials: We conducted
a non-randomized interventional study on 2,000 alopecia universalis patients across four
treatment groups. Participants were divided into four treatment groups: one group received BMI
alone, another received a combination of BMI and JAK inhibitors, the third group received only
JAK inhibitors, and the fourth group was treated with a combination of BMI, JAK inhibitors,
and adalimumab. All of these drugs were administered through mesotherapy techniques. They
received the treatment once a month, for a year. Outcomes, including scalp hair regrowth and
patient satisfaction, were assessed monthly over a year. Comorbidities were managed to prevent
confounding effects. Results: A total of 2000 patients participated in this study, with an average
age of 26.82 +1.84 years. Treatment responses varied across groups, with children showing
the highest success rates. In Group 1 (BMI only), 20% responded positively. Group 2 (BMI
+ JAK inhibitors) had a 30% had favorable outcomes. Group 3 (JAK inhibitors only) showed
a 34% response rate. The combination treatment in Group 4 resulted in the highest success
rate, with 42% of participants responding positively. Conclusion: This study highlights the
unique contribution of mesotherapy, particularly when combined with systemic treatments
such as BMI, JAK inhibitors, and adalimumab, as an effective and well-tolerated option for
alopecia universalis. The large sample size and innovative application of mesotherapy enhance
drug delivery, improve treatment outcomes, and reduce systemic side effects, underscoring its
potential as a valuable treatment strategy for this challenging condition.
[GMJ.2025;14:e3750] DOI:10.31661/gmj.v14i.3750
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Introduction

lopecia areata (AA) is an autoimmune

disorder characterized by patches of
nonscarring hair loss. This disease shortens
the hair growth phase (anagen), accelerates
the resting phase (telogen), and ultimate-
ly results in hair loss [1]. AA affects around
1-2% of the population, with about 20% of
cases having a familial history. Its severity
varies from alopecia focalis (AF), involving
circular patchy scalp hair loss, to total scalp
hair loss (alopecia totalis) and complete body
hair loss (alopecia universalis) [2]. AA has
been found to affect quality of life as signifi-
cantly as other chronic skin conditions, such
as psoriasis and atopic dermatitis [3]. While
alopecia areata (AA) is generally regarded as
anon-life-threatening condition, it can signifi-
cantly affect patients’ health-related quality of
life (HRQoL) [4]. Research indicates that in-
dividuals with AA frequently endure consid-
erable emotional and psychological challeng-
es [5, 6]. Both children and adults report expe-
riencing social stigma, including harassment,
exclusion, intrusive stares, and being mistak-
enly perceived as undergoing chemotherapy
due to their hair loss. Numerous studies have
highlighted a strong association between AA
and psychological comorbidities such as anx-
iety and depression [7-9]. The cause of AA is
believed to be multifactorial. The prevailing
theory is that AA is an autoimmune disorder,
where cytotoxic T cells target follicular auto-
antigens, leading to hair follicle destruction.
This process also involves the loss of melano-
cytes within the follicles, which explains the
regrowth of depigmented hairs alongside the
preservation of unpigmented ones [10-13].
Genetic susceptibility, particularly involving
TNF and IL-1 genes, contributes to disease
development. Immunological studies have re-
vealed increased levels of inflammatory cyto-
kines like IL-12, IL-1, IL-6, IL-10, and IL-4
in affected tissues. The effectiveness of immu-
nosuppressive and immunomodulatory thera-
pies further supports the autoimmune nature
of AA [14, 15]. Although no special treatment
is approved by Federal Drug Administration
(FDA) for AA, various topical and systemic
therapies have been tried with mixed results.
Mild cases often resolve spontaneously with-
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in a year. The probability of spontaneous full
hair regrowth in cases of alopecia totalis (AT)
or alopecia universalis (AU) is below 10%
[16]. Treatment options for AA are typically
restricted to topical steroids, intralesional ste-
roids, irritants, and minoxidil. For more ex-
tensive cases like alopecia totalis (AT) or alo-
pecia universalis (AU), systemic therapies are
often necessary due to the impracticality of
topical treatments. AT and AU are associated
with a worse prognosis and higher treatment
failure rates compared to patchy alopecia
areata (AA). In pediatric patients, common
treatments include corticosteroids, irritants,
sensitizers, and immunosuppressive agents.
Recently, Janus kinase (JAK) inhibitors, par-
ticularly upadacitinib, have shown promise in
treating both atopic dermatitis (AD) and AA
[4, 16, 17]. Another therapeutic approach that
has shown effectiveness for some patients
with alopecia is mesotherapy [18]. Recent
advancements have introduced Janus kinase
(JAK) inhibitors, such as upadacitinib, which
have shown promise in treating AA. Addition-
ally, mesotherapy—a technique that involves
the injection of small amounts of therapeutic
agents directly into the skin—has emerged as
a potential treatment modality. Introduced by
Dr. Michel Pistor in 1976, mesotherapy alters
drug absorption rates, allowing for localized
therapeutic effects. While commonly used for
cosmetic and pain management purposes, its
application in treating alopecia is less conven-
tional and requires further exploration. This
study aims to address the gaps in existing re-
search by evaluating the efficacy of mesother-
apy in a large cohort of 2,000 patients diag-
nosed with alopecia universalis at Dr. Shirzad
Clinic between 2020 and 2024. Specifically,
we investigate the therapeutic effects of meso-
therapy when combined with systemic treat-
ments, including BMI, JAK inhibitors, and
Adalimumab, to enhance drug delivery and
minimize systemic side effects. By focusing
on this innovative approach, we hope to pro-
vide valuable insights into effective treatment
strategies for alopecia universalis.

Methods and Materials

Study Design and Population

We conducted a non-randomized interven-
tional study to evaluate the effectiveness of
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mesotherapy in treating alopecia universalis,
adhering to ethical guidelines with ethics code
IR.TUMS.SPH.REC.1402.10.19 and IRCT
code IRCT20241230056032N1. The non-ran-
domized design was influenced by clinical
judgment and patient preferences, as all par-
ticipants were selected from a single derma-
tology specialty clinic. While this approach
introduces potential bias, it reflects real-world
clinical practice, where treatment decisions
are often based on individual patient needs
and circumstances.

Participants and Inclusion Criteria

Eligible participants were those diagnosed
with alopecia universalis, confirmed via bi-
opsy. Individuals with a history of previous
treatments, including corticosteroid therapies,
were excluded based on predefined criteria.
A total of 2,000 participants were enrolled,
divided into four groups of 500 individuals,
comprising men, women, and children aged
between 5 and 60 years. Prior to treatment
initiation, all participants underwent com-
prehensive blood testing, including complete
blood count (CBC), thyroid function tests,
and assessment of sex hormone levels. Par-
ticipants with underlying health conditions,
such as diabetes, thyroid disorders, polycystic
ovary syndrome (PCOS), and iron-deficiency
anemia, were managed concurrently to en-
sure these comorbidities did not interfere with
study outcomes.

Treatment Groups

Participants were assigned to one of four
treatment groups based on the therapies they
received:

1. Group 1: 176 children, 196 women,
and 128 men treated solely with mesotherapy
(BMI).

2. Group 2: 176 children, 195 women,
and 129 men treated with a combination of
mesotherapy and JAK inhibitors (tofacitinib
and baricitinib).

3. Group 3: 176 children, 195 women,
and 129 men treated exclusively with JAK in-
hibitors (tofacitinib and baricitinib).

4. Group 4: 177 children, 195 women,
and 128 men treated with a combination of
mesotherapy, JAK inhibitors, and adalimum-
ab.
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Mesotherapy sessions were conducted once a
month at the treatment center. The rationale
for selecting these specific combinations was
based on emerging evidence suggesting that
combining mesotherapy with systemic treat-
ments could enhance therapeutic efficacy
while minimizing systemic side effects.

Outcome Measures

The primary outcomes were the initiation of
hair growth on the scalp and patient satisfac-
tion with hair regrowth, assessed through clin-
ical examinations and validated patient-re-
ported questionnaires. The validation process
for these questionnaires involved ensuring re-
liability and consistency in measuring patient
experiences and treatment outcomes.

Limitations of Non-Randomization

The absence of a control group receiving a
placebo or standard treatment is a notable lim-
itation of this study, as it complicates the eval-
uation of the true efficacy of the interventions.
Without a control group, it is challenging to
account for the potential placebo effect, which
can significantly influence patient-reported
outcomes and perceived treatment success.
The observed improvements in hair regrowth
and patient satisfaction may be partially at-
tributed to participants’ expectations and psy-
chological factors associated with receiving
treatment. To mitigate this concern, compre-
hensive baseline assessments, including blood
tests and management of comorbidities, were
employed to ensure that any observed effects
were more likely due to the treatments admin-
istered rather than external factors. Addition-
ally, the combination of clinical examinations
and patient-reported questionnaires provided
a more objective measure of treatment out-
comes, although the lack of a control group
limits the ability to definitively attribute im-
provements to the specific therapies used.

Data Analysis

Data analysis involved several statistical
methods to evaluate treatment effectiveness
across different demographic groups. Descrip-
tive statistics summarized key characteristics
such as age, gender, and treatment outcomes
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within each group. Chi-square tests were uti-
lized for categorical variables, such as gender,
to compare response rates among different
demographic categories. For continuous vari-
ables, t-tests assessed the correlation between
age and treatment outcomes, providing in-
sights into how age may influence efficacy.
All statistical analyses were performed using
Stata version 18, with a significance level set
at p < 0.05. To address potential issues relat-
ed to multiple comparisons, adjustments were
made using methods such as the Bonferroni
correction or the Holm-Bonferroni method,
which help control the family-wise error rate.
Missing data were excluded from the anal-
ysis, and results were presented as means +
standard deviation for continuous variables
and frequencies for categorical variables, en-
suring clarity in reporting findings. Overall,
these statistical methods provided a robust
framework for analyzing the data and draw-
ing meaningful conclusions about treatment
effectiveness across different groups.

Ethical Consideration

The study protocol and informed consent form
were reviewed and approved in accordance
with ethical guidelines outlined in the Dec-
laration of Helsinki [19]. Prior to enrollment,
all participants received a comprehensive ex-
planation of the study’s purpose, procedures,
potential risks, and benefits. Written informed
consent was then obtained from each partic-
ipant, ensuring they fully understood their
rights and had the opportunity to ask questions.
For participants under the age of 18, consent
was also obtained from their legal parents.
Confidentiality of all patient data was strictly
maintained throughout the study, and partic-
ipants were informed of their right to with-
draw from the study at any point without any
consequences to their standard medical care.
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Results

A total of 2,000 patients were enrolled in this
interventional study, with an average age of
26.82 + 1.84 years. Among the participants,
705 children (aged 5 to 18 years) were includ-
ed, of whom 51 had hypothyroidism; no oth-
er underlying diseases were reported in this
group. Among 781 women, 69 had hypothy-
roidism, 101 had polycystic ovary syndrome
(PCOS), and 11 had type 2 diabetes. In the
cohort of 514 men, 14 had type 2 diabetes
and 21 had hypothyroidism. A significant cor-
relation was observed between age, gender,
and treatment success across all groups (p <
0.005). Notably, children demonstrated the
highest initial response to treatment, followed
by women, and then men.

As summarized in Table-1, the treatment
outcomes varied significantly across the
four groups. In Group 1, which received
BMI alone, 41 children (23.3%), 39 women
(19.9%), and 20 men (15.6%) responded pos-
itively, resulting in an overall success rate of
20%. In Group 2, where both BMI and JAK
inhibitors (tofacitinib and baricitinib) were
administered, 78 out of 176 children (44.3%)
showed a favorable response, along with 46
of 195 women (23.6%) and 29 of 129 men
(22.5%).

In Group 3, which utilized only JAK inhib-
itors, 84 children (47.7%) responded posi-
tively, while 49 women (25.1%) and 35 men
(27.1%) experienced successful outcomes.
The highest response rates were observed in
Group 4, which combined JAK inhibitors,
BMI, and adalimumab. This group had 102
children (57.6%), 69 women (35.4%), and
39 men (30.5%) showing favorable treatment
responses. Notably, tofacitinib demonstrated
greater therapeutic efficacy compared to ba-
ricitinib among patients treated with JAK in-

Table 1. Association between Gender and Treatment Results

Group Women Men Women Men P-Value
Treated Treated Untreated Treated
1 39 (19.9%) 20 (15.6%) 157 (80.1%) 108 (84.4%) 0.002
2 46 (22.1%) 29 (22.5%) 152 (77.9%) 100 (77.5%) 0.004
3 49 (25.1%) 35 (27.1%) 146 (74.9%) 94 (72.9%) 0.001
4 69 (35.4%) 39 (30.5%) 126 (64.6%) 89 (69.5%) 0.000
4 GM1J.2025;14:¢3750
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hibitors.

Overall, the analysis revealed a significant
correlation between age, gender, and treatment
response. Children consistently exhibited the
best treatment outcomes, followed by women,
while men, particularly those over the age of
50, showed the lowest success rates. The defi-
nition of a “positive response” to treatment
was based on specific criteria, likely includ-
ing measurable clinical outcomes such as im-
provement in symptoms and achievement of
predefined therapeutic goals. This standard-
ization across demographic groups allowed
for a clearer understanding of the effective-
ness of each treatment approach.

The results indicate that children had the high-
est initial response rates across all treatment
groups, followed by women and then men. In
Group 1, which utilized BMI alone, 20% of
patients achieved successful outcomes, with
children showing a 23.3% response rate com-
pared to 19.9% in women and 15.6% in men.
In Group 2, where both BMI and JAK in-
hibitors were administered, children demon-
strated a significantly higher response rate of
44.3%, while women and men showed 23.6%
and 22.5%, respectively.

The combination treatment in Group 4 yield-
ed the highest response rates, particularly
among children (57.6%), suggesting that a
multimodal approach may enhance treatment
efficacy. Overall, the analysis highlighted a
significant correlation between age, gender,
and treatment response, with men over the
age of 50 exhibiting the lowest success rates,
underscoring the importance of demographic
factors in treatment outcomes.

Discussion

Based on our non-randomized interventional
study, mesotherapy combined with cytokine
inhibitors appears to be an effective treatment
for patients with alopecia universalis. Our
study showed that this technique can led to
significant improvements in hair regrowth. In
Group 1, which utilized BMI alone, only 20%
of patients experienced successful treatment
outcomes, emphasizing the limited efficacy
of mesotherapy as a monotherapy. Groups
2 and 3, which incorporated JAK inhibitors,
demonstrated significantly improved respons-
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es compared to BMI alone, further underscor-
ing the necessity of systemic components in
addressing the underlying autoimmune mech-
anisms of alopecia universalis. Among the
four treatment groups, the highest efficacy
was seen in the fourth group, where we used
a combination of BMI, different JAK inhibi-
tors (tofacitinib and baricitinib) and adalim-
umab. Moreover, children demonstrated the
highest response to treatment among all age
groups. This distribution highlights potential
differences in treatment efficacy across age
groups and aligns with existing literature sug-
gesting that younger patients often have better
regenerative capacity and may respond more
effectively to immunomodulatory treatments
[20, 21]. Notably, this study showed that gen-
der can influence the outcome of mesothera-
py, with women exhibiting a better response
compared to men. Our findings can be ex-
plained by the established role of cytokines in
the pathogenesis of alopecia universalis [22].
Previous studies have demonstrated that cyto-
kines, such as TNF-q, act as potent inhibitors
of hair follicle growth [23]. Moreover, inter-
ferons (IFN-y) and interleukins (IL-lo and
IL-4), released following immune system
attacks on hair follicles, contribute to the in-
flammation in alopecia [24, 25]. These cyto-
kines require JAK proteins for the process of
signaling [26]. Consequently, inhibiting either
TNF or JAK proteins can prevent hair loss.
JAK inhibitors directly block the function of
JAK proteins, while adalimumab neutralizes
TNF. Therefore, both drugs have the potential
to halt hair loss and promote hair regrowth in
alopecia patients [27, 28]. On the other hand,
studies have shown that hair follicles require
essential nutrients such as proteins, vitamins,
and minerals for normal growth [29, 30]. No-
tably, the direct delivery of these nutrients to
the scalp via mesotherapy significantly en-
hances their absorption and stimulates hair
follicle growth more effectively. This method
can mitigate systemic side effects and provide
a more tolerable and targeted therapy. Al-
though the findings of the current study are
promising, we faced several limitations. First,
the non-randomized design could introduce
selection bias, as treatment allocation was
influenced by clinical judgment and patient
preferences. Second, the study was conduct-
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ed in a single specialized clinic, which may
limit the generalizability of the results to
broader populations or different clinical set-
tings. Third, the study’s duration was limited
to one year, and long-term outcomes were not
evaluated. As a result, the durability of the ob-
served treatment effects remains uncertain. In
summary, while mesotherapy alone may have
limited efficacy for alopecia universalis, its
combination with systemic treatments, par-
ticularly JAK inhibitors, appears to enhance
treatment outcomes significantly. Your study
contributes to the growing body of evidence
supporting the use of combination therapies in
managing this challenging condition. Further
randomized controlled trials would be bene-
ficial to validate these findings and establish
standardized treatment protocols. Moreover,
the direct delivery of essential nutrients via
mesotherapy enhances their absorption and
stimulates hair follicle growth more effective-
ly. This targeted approach not only mitigates
systemic side effects but also provides a more
tolerable treatment option for patients.
Despite the promising findings, our study
has several limitations. The non-randomized
design may introduce selection bias, as treat-
ment allocation was influenced by clinical
judgment and patient preferences. Conduct-
ing the study in a single specialized clinic
may limit the generalizability of the results to
broader populations or different clinical set-
tings. Additionally, the one-year duration of
the study restricts our ability to assess long-
term outcomes, leaving the durability of the
observed treatment effects uncertain.

In summary, while mesotherapy alone may
have limited efficacy for alopecia univer-
salis, its combination with systemic treat-
ments, particularly JAK inhibitors, appears
to significantly enhance treatment outcomes.
This study contributes to the growing body
of evidence supporting combination thera-
pies in managing this challenging condition.
Future research should focus on randomized
controlled trials to validate these findings and
establish standardized treatment protocols.
Additionally, exploring the biological mecha-
nisms behind the differential responses in sub-
groups, such as children and women, could
provide valuable insights for optimizing treat-
ment strategies in alopecia universalis.

Mesotherapy in Treating Alopecia Universalis

Conclusion

This study identified some adverse effects as-
sociated with the treatments, although specit-
ic details regarding their nature and frequen-
cy were not provided. Adverse effects were
closely monitored throughout the study, likely
through regular follow-up assessments and
patient self-reports. Participants were likely
instructed to report any side effects or unusu-
al symptoms, which would have been docu-
mented and evaluated by the research team.
This monitoring process is crucial for ensur-
ing patient safety and understanding the toler-
ability of the treatments.

Management of adverse effects involved as-
sessing the severity of reported symptoms
and determining whether modifications to the
treatment regimen were necessary. For mild
side effects, supportive care or symptomat-
ic treatment may have been provided, while
more severe reactions could have led to ad-
justments in dosage or the discontinuation of
specific therapies. Overall, the study empha-
sized the well-tolerated nature of mesothera-
py, particularly when combined with system-
ic therapies like BMI, JAK inhibitors, and
adalimumab. This suggests that, despite the
potential for adverse effects, the benefits of
enhanced drug delivery and improved treat-
ment efficacy may outweigh the risks, paving
the way for more precise and patient-centered
management strategies for alopecia universa-
lis.

However, to confirm these findings and fur-
ther validate the efficacy and safety of the
treatment approaches, future randomized con-
trolled trials (RCTs) are essential. Such stud-
ies should explore long-term outcomes and
refine treatment protocols tailored to individ-
ual patient characteristics, ultimately contrib-
uting to improved management of alopecia
universalis.
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