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Acne vulgaris, or acne, is a common skin disease that affects regions of the body with a high concentration of pilosebaceous
units (face, neck, shoulders, back, chest). Even though the cause of acne is often oversimplified to “clogged pores”, the dis-
ease is caused by a mix of excessive sebum production, overpopulation of Cutibacterium acnes (C. acnes) in pilosebaceous
units, and immune-mediated inflammation. Its symptoms are notably characterized by red, itchy, pus-filled lesions that appear
to be poking out of the skin. Common therapies for treating acne are retinoids, antibiotics, and isotretinoin; however, these
strategies are increasingly viewed as only treating symptoms due to rising antibiotic resistance in C. acnes and their inability
to target the underlying factors that cause acne in the first place. New therapeutic innovations targeting the immunological or
endocrine (hormonal) pathways underlying acne formation may prove more beneficial for patients with acne. For example,
hormone-targeting therapies, such as 5a-reductase inhibitors, topical androgen antagonists (e.g., clascoterone), and metformin,
reduce sebum production and androgenic signaling to diminish acne. Oppositely, immunomodulatory therapies, such as cytokine
inhibitors, adipogenesis inhibitors, and C. acnes bacteriophages, work to block inflammatory signaling or curb C. acnes to stop
acne. This review will compare these emerging treatments by illuminating the differences in how the therapeutics function
and the levels of clinical evidence supporting them. Additionally, by showcasing the strengths, limitations, and complementary
potential of hormonal and immunological interventions together, this review highlights the need for combination therapies and
individualized dermatological advice for managing acne.

Introduction plexes (e.g., NLRP3), resulting in the secretion of proinflam-
matory cytokines, notably IL-18, IL-17, and TNF-a, which

Acne vulgaris (acne) predominantly affects seborrheic areas drive lesion formation and chronicityl’z.

such as the face, neck, shoulders, back, and chest. Acne af-

fects more than 85% of teenagers and often persists into adult-

hood, frequently causing psychosocial burdens, like depres-

sion or low self-esteem, and reduced quality of life .

While conventional acne therapies, including retinoids, an-
tibiotics, and hormonal regulators, remain standards of care,
growing concerns about antibiotic resistance, limited long-

’ . . term efficacy, and personalization have catalyzed interest in
Acne arises from an interplay between androgen-mediated targeted biologic and immunomodulatory agents as well as

sebaceous hyperplasia, follicular hyperkeratinization, dys- targeted endocrine agents. These include monoclonal anti-

biosis of Cutibacterium acnes (C. acnes) (formerly Propi- bodies targeting IL-1B, IL-17, IL-23, and TNF-a, C. ac-
onibacterium acnes), and inflammatory immunological re- ’ ’ ’ ;

sponses occurring inside the skin’s pilosebaceous units (PSU),
which cause the development of lesions (visible acne) on the
skin. Hormonal influences, particularly androgens, insulin-
like growth factor 1 (IGF-1), and corticotropin-releasing hor-
mone (CRH), first trigger the start of acne; an excess of hor-
mones upregulates sebum production and leads to keratinocyte
proliferation, resulting in a favorable anaerobic environment
in the PSU for C. acnes colonization. As C. acnes colonizes
the skin, the bacteria release enzymes that trigger adipogen-
esis, the process of fibroblasts in the skin transforming into
fat cells to promote the immune system and activate Toll-like
receptor (TLR)-mediated pathways and inflammasome com-

nes-bacteriophages, fibroblast (adipogenesis) inhibitors, an-
drogen receptor antagonists such as Sa-reductase inhibitors,
clascoterone, and metformin®?>.

This review provides a comparative analysis of emerging
targeted therapies for acne, focusing on comparing immuno-
logic therapies (monoclonal antibodies targeting I1L-1f3, IL-
17,1L-23, and TNF-«, C. acnes-bacteriophages, fibroblast in-
hibitors) versus endocrine therapies (5a-reductase inhibitors,
clascoterone, metformin). For organizational purposes, C. ac-
nes-bacteriophages will be considered an immunological ther-
apy because it targets pathogens that cause acne, like neu-
trophils targeting C. acnes. This article will analyze each
specific therapy’s individual mechanisms of action, biomarker
! Basis DC PCS, Washington, DC, USA responsiveness, and translational potential for personalized
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Figure. 1 The formation of visible acne. Excessive sebum produc-
tion and shedding of skin cells leads to the clogging of pores and dys-
biosis of C. acnes, resulting in inflammation in the PSUs that trigger
acne lesion formation. Adapted from C. Ash, A. Harrison, S. Drew,
R. Whittall (2015).3

treatment. It will also discuss potential drawbacks of the ap-
proaches and forecast future directions in acne therapeutics.

Methods

A comparative review was conducted to evaluate emerging
immunomodulatory and endocrine-targeted therapies for acne
vulgaris. Sources were found through Google Scholar and Pa-
perPal [An Al-assisted research agent used for locating peer-
reviewed research]. To locate related articles, search terms
such as “emerging new immunological/hormonal therapies”,
“immunological targeted therapies for acne”, and “hormonal
targeted therapies for acne” were included. Next, a year range
criterion of publication between the years of 2018 and 2025
was applied to the initial total of articles relating to the re-
view’s topic to ensure that the discussed therapies are emerg-
ing and recent developments.

The studies that were acceptable examined immunomod-
ulatory or endocrine-based therapeutic approaches relevant
to acne vulgaris or closely related dermatological condi-
tions, such as hidradenitis suppurativa and psoriasis. Accept-
able studies also could have been randomized controlled tri-
als, observational studies, preclinical studies, or case reports.
Sources that were not peer-reviewed (i.e., non-peer-reviewed
general websites or reports), related to the specified types of
emerging therapies for acne, did not focus on the therapeutic
mechanisms, or not available in English were dismissed. Due
to these treatments being unestablished for acne solutions, a
broad range of patient populations was included; these pop-

ulations included acne vulgaris patients, acneiform patients,
and animal subjects. This approach was taken to understand
how these treatments work and to highlight rudimentary evi-
dence showcasing potential to treat acne.

Lastly, articles that met the acceptable criteria were
screened for eligibility based on their title, abstract, and con-
clusion. Due to little acne-specific clinical trials for most
of the therapies, findings from related conditions and early-
stage studies were incorporated but interpreted with caution.
Finally, a qualitative risk-of-bias evaluation was conducted
with the sources using the Cochrane Risk of Bias 2 tool for
randomized studies and the ROBINS-1 framework for non-
randomized studies. Because the studies often differed from
each other, the bias assessments were primarily used to deter-
mine the quality of the content.

Records excluded due language
barriers
through searching artih re ol
methods
0= 50) English) or duplicates
(n=6)

Sources identified

Records excluded due to
failing to meet the timeframe
( criteria
n=7)

Sources within the year range Records left after Records included in the final

criteria (2018-2025) v screening » review
(n=43) i (n=30) (n=30)

Records exciuded due to:
« does not focus on unestablished
subjects (n = 3)
« did not relate to acne or acneiform
disorders (n = 4)
« not a case report o clinical study (n =2)
« not peer-reviewed (n=2)
« excluded due to risk of bias (ROBINS-1
or RoB-2 assessment) (n = 2)
(n=13)

Figure. 2 PRISMA Flow Diagram detailing the systematic inclusion
and exclusion of references. Original figure by the author.

Results

A. Biological antibodies targeting IL-18, IL-17, IL-23, or
TNF-o

IL-18, IL-17, IL-23, and TNF-« play central roles in the im-
munopathogenesis of acne vulgaris, orchestrating both the ini-
tiation and maintenance of skin inflammation. During the
early formations of acne, IL-18 is produced by the PSU in
response to C. acnes colonization and initiates local inflamma-
tory cascades to promote the formation of visible acne. Next,
IL-17 sustains inflammation through promoting the produc-
tion of chemokines and antimicrobial peptides, which both
contribute to neutrophil recruitment, hyperkeratosis in the
PSU, and pustule formation. IL-23 then supports the survival
of Th17 cells which produce IL-17, therefore, supporting IL-
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17 signaling. Lastly, TNF-o furthers the creation of visible
acne through synergizing with IL-1f and IL-17 to cause se-
borrhea and promote comedeogenesis. Together, these cy-
tokines represent key immunological drivers of acne pathol-
ogy and are rational therapeutic targets for biologic interven-
tion>©,
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Figure. 3 Activation and the function/role of cellular cytokines IL-
1B,1L-17,1L-23, and TNF-o in an acne vulgaris pathway. IL-1f and
TNF-a serve as initiators of the inflammatory pathway, IL-18 and
TNF-a activate neutrophils and macrophages, while TNF-c, alone,
activates T-cells. T-cells, Neutrophils, and Macrophages work to start
and maintain downstream inflammation, which is associated with the
formation of acne vulgaris lesions. Reproduced from Z. Yang, Y.
Zhao, C. Yang, H. Jin, J. Jin, Y. Guo, X. Li, L. Ma, and Q. Jin
(2018).°

Thus, biologic therapies targeting IL-18, 1L-17, 1L-23, or
TNF-o¢ have emerged as promising strategies to modulate
acne at the molecular level’. The following section critically
examines monoclonal antibodies developed against these tar-
gets, detailing their mechanisms of action and biomarker re-
sponsiveness using their preclinical and clinical evidence as
well as discussing the current limitations of the antibodies.

Antibodies Targeting IL-1[3

This section will focus on the following IL-1f antibodies:
Anakinra and Canakinumab

Anakinra

Anakinra is a recombinant, modified protein, IL-1 receptor
antagonist. It binds to the IL-1 receptor on the cell surface,
which competitively inhibits IL-1f activity 8.

In an observational study conducted by Marzano et al.,
twelve patients with various neutrophilic and acneiform con-
ditions, such as PAPA syndrome, hidradenitis suppurativa, and
severe acne conglobata, were treated daily with anakinra. The
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Figure. 4 Mechanism of action of Anakinra. Anakinra competi-
tively inhibits IL-1f through binding to the IL-1 receptor. Repro-
duced from S. Seyedia, M. Gerami, S. Navid, S. Ezi, Z. Nariman-
Saleh-Fam, 1. Nariman-Saleh-Famf, Z. Saadatiang (2021).8

treatments were associated with reductions in circulating their
IL-1p levels and observable improvements in lesion severity .
While these findings suggest that IL-1§ inhibition dampen
the inflammatory pathways behind acne lesion formation, the
study population did not exclusively consist of patients with
acne vulgaris. As a result, whether anakinra will show positive
effects in treating acne patients is unknown. Further investiga-
tion is needed to determine if anakinra can be effective in ad-
dressing acne vulgaris. Moreover, these trials should consider
variability in patient response, thus meaning the test popula-
tion should be a large and diverse pool of acne vulgaris pa-
tients. Future experiments should investigate optimal dosing
strategies that achieve targeted anti-inflammatory effects with
little systemic immunosuppression. Additionally, if anakinra
proves successful and moves towards being sold on the mar-
ket, its manufacturers should experiment with altering how the
therapy is delivered to patients. Daily subcutaneous injection
varies from existing topical or oral treatments and may cause
patients to not want to take the medication.

Canakinumab

Canakinumab is a monoclonal antibody that selectively binds
to IL-1p. In doing so, the antibody prevents the cytokine from
interacting with its receptor, resulting in reduced downstream
inflammatory signaling pathways. Furthermore, IL-18 inhibi-
tion may decrease downstream cytokine activity, such as TNF-
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Figure. 5 Mechanism of action of Canakinumab. Canakinumab
binds directly to IL-18, preventing downstream inflammatory sig-
naling. Reproduced from J. Kuemmerle-Deschner, I. Haug (2013).°

Canakinumab, in observational studies, has been shown to
reduce lesions induced by acne vulgaris in patients with PAPA
syndrome, hidradenitis suppurativa (HS), and acneiform erup-
tions. However, these findings are derived mainly from un-
controlled studies, and clinical responses have been variable
across different patient populations. Several studies involv-
ing individuals with HS or acneiform conditions have also re-
ported limited or inconsistent improvements in lesion sever-
ity and quality of life, highlighting the heterogeneity of treat-
ment outcomes. As a result, the current evidence support-
ing canakinumab’s effectiveness in acne-related conditions re-
mains limited and inconsistent 1%11,

Further investigation is necessary to evaluate the therapeu-
tic potential of canakinumab in acne vulgaris. Future studies
should prioritize large and controlled clinical trials with di-
verse patient populations to assess any variability, safety, and
effectiveness. Likewise, it is also important to figure out if
IL-18 inhibition can be obtained without excessive immuno-
suppression.

Comparison

In contrast to endocrine therapies such as S¢-reductase in-
hibitors, clascoterone, or metformin (which will be discussed
in the endocrine section below), which regulate excessive se-
bum production, IL-1f antibodies (anakinra, canakinumab)
act upstream by targeting cytokines that trigger inflammatory
signaling. However, IL-18 antibodies are still undergoing re-
views and trials for efficacy in targeting IL-1f, safety for pa-
tient use, and their potential for treating acne vulgaris. Hence,
there is limited clinical trial data on IL-1f inhibitors being
established as a potential treatment for acne-specific popula-
tions. Still, in the future, if clinical data progresses for these
inhibitors, they could be beneficial therapies for treatment-
resistant or severe acne-vulgaris where over-the-counter treat-
ment and hormonal therapies are insufficient.

Antibodies Targeting IL-17

This section will focus on the following IL-17 antibodies: Se-
cukinumab and Bimekizumab

Secukinumab

During the formation of acne, the cytokine IL-17A stimulates
keratinocytes to release chemokines, antimicrobial peptides
(AMPs), and pro-inflammatory cytokines such as TNF-a to
recruit neutrophils and start lesion formation. Secukinumab is
a monoclonal antibody that selectively binds and neutralizes
IL-17A to inhibit the cytokine’s downstream inflammatory ef-
fects 1213,
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Figure. 6 Mechanism of action of Secukinumab. Secukinumab binds
to IL-17A to prevent its binding to the IL-17 receptor, thus limiting
downstream inflammatory signaling. Adapted from D. Manoharan,
R. Vignesh, S. Shreya, S. Suzsmi (2022). 14

Clinically, secukinumab is FDA-approved for the treat-
ment of psoriasis, which is an immune-mediated skin disor-
der driven in part by increased IL-17A signaling. This es-
tablished use supports its effectiveness in targeting IL-17A—
mediated inflammation; however, it doesn’t translate to what
the antibody’s effect on acne might be. Most data regarding
the effects of secukinumab on acne are case reports or small
observational studies, rather than large-scale and controlled
experiments. In the case reports and observational studies, pa-
tients with psoriasis and coexisting acneiform conditions ex-
perienced improvements in inflammatory nodules and cysts.
While these observations suggest that the inhibition of IL-17A
may positively influence acne-related inflammation, the lack
of acne-specific clinical trials limits the credibility of these
findings 1.

Further research is necessary to assess the therapeutic po-
tential of secukinumab in acne vulgaris. Future studies should
evaluate its efficacy and safety in large, diverse, and con-
trolled populations, with particular attention to balancing tar-
geted anti-inflammatory effects with the risk of extreme im-
munosuppression. Additionally, secukinumab is currently ad-
ministered by subcutaneous injection at regular intervals (usu-
ally every four weeks for patients with psoriasis). This might
present challenges for patient adherence and marketing in the
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context of acne treatment because topical and oral therapies
are more commonly used.

Bimekizumab

Bimekizumab, like secukinumab, is a monoclonal antibody
approved for the treatment of psoriasis. It works by target-
ing the IL-17 signaling pathway. However, unlike the for-
mer therapy, bimekizumab binds and neutralizes both IL-17A
and IL-17F, therefore inhibiting a broader range of IL-17-
mediated inflammatory signaling. This wider range differen-
tiates bimekizumab from IL-17A-specific therapies and may
result in different clinical outcomes’!3.
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Figure. 7 Showcases the mechanism of action of Bimekizumab.
Bimekizumab binds to both IL-17A and IL-17F to prevent their bind-
ing to the IL-17R receptors, thus preventing downstream inflamma-
tory signaling. Adapted from R. Adams, A. Maroof, T. Baker, A.D.G.
Lawson, R. Oliver, R. Paveley, S. Packepi, S. Shaw, P. Vajjah, S.
West, M. Griffiths (2020). 13

IL-17F is generally less biologically potent than IL-17A,
but it can act synergistically with IL-17A to sustain and am-
plify pro-inflammatory signaling, including pathways present
in acne pathogenesis. Dual inhibition may suggest that
bimekizumab can provide a more comprehensive suppres-
sion of IL-17—driven inflammation than IL-17A-specific ther-
apies. However, direct evidence evaluating bimekizumab in
acne vulgaris is currently lacking, and its potential efficacy
is supported only by mechanistic rationale and established

biomarker responsiveness in the treatment of psoriasis’.

Further investigation is required to determine the therapeu-
tic relevance of both IL-17A/IL-17F inhibition in acne. Fu-
ture studies need to assess clinical efficacy in controlled and
diverse patient populations and evaluate the therapy’s impact
on patients’ immune systems. Additionally, bimekizumab is
currently administered by subcutaneous injection at regular
intervals (usually every four weeks for patients with psoria-
sis). This might present challenges for patient adherence and
marketing in the context of acne treatment because topical and
oral therapies are more traditional.

Comparison

IL-17 antibodies target the intercellular signaling between
Th17 cells and neutrophils by lowering IL-17 cytokine activ-
ity. Cascades caused by IL-17 attaching to their receptors play
significant roles in sustaining downstream inflammatory re-
sponses, resulting in the formation of acne lesions. Unlike IL-
1B inhibitors, which act to prevent in the entire inflammatory
cascade from being initiated, IL-17 inhibitors work to ham-
per neutrophil recruitment and stop prolonged local inflam-
mation that result in pimples. This therapy also differs from
endocrine therapies, which regulate androgen levels to cut ex-
cessive sebum production instead of modifying immunologi-
cal inflammatory pathways. IL-17 antibodies may help reduce
the intensity or reoccurrence of severe acne formation, when
endocrine or over-the-counter-based treatments do not work.
Still, this therapy should be evaluated for its effects on hu-
mans with acne, and its potential to be used in tandem with
other immunological or endocrine treatments.

Antibodies Targeting IL-23

This section will focus on the following IL-23 antibodies:
Guselkumab and Tildrakizumab

Guselkumab

Guselkumab is a monoclonal antibody that binds to IL-23 to
competitively inhibit the cytokine from attaching to its recep-
tor. Inhibition of IL-23 is associated with a decrease in IL-23—
mediated activation and the maintenance of Th17 cells. As
of today, guselkumab is FDA-approved and sold for the treat-
ment of plaque psoriasis and psoriatic arthritis under the brand
name Tremfya. Its accreditation is bolstered by extensive pos-
itive clinical trial data that support its use in suppressing IL-
23-driven inflammatory pathways, especially those that lead
to plaque psoriasis and psoriatic arthritis.

Guselkumab

Figure. 8 Showcases the mechanism of action of Guselkumab.
Guselkumab binds to IL-23 to prevent its binding to the IL-23 recep-
tors on T cells, hence reducing downstream inflammatory signaling.
Adapted from J. G. Krueger, L. K. Ferris, A. Menter, B. L. Wagner,
M. Li, L. Chen, A. Li, S. H. Hsu, and A. Blauvelt (2019).16

Nonetheless, indirect evidence exists that suggests that IL-
23 inhibition may influence the inflammation behind acne. In
case reports of psoriasis patients with ongoing acne vulgaris,
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patients noted that their guselkumab treatment also improved
their acne. Still, these findings remain limited by the lack of
acne-specific clinical trials and controlled study designs 618,

Because IL-23 functions after IL-17 in the inflammatory
cascade, and IL-17 exhibits similar roles in the inflammatory
cascade, inhibition of IL-23 may have weaker or more indi-
rect effects on blocking the formation of acne vulgaris !,
Future studies should study how active IL-23 is in acne for-
mation and whether or not its inhibition is useful in treating
the skin condition.

Tildrakizumab

Tildrakizumab is a monoclonal antibody that, like
guselkumab, selectively targets the pl9 subunit of IL-
23, thereby preventing its interaction with the IL-23 receptor
and inhibiting downstream Thl7-mediated signaling. This
similarity in mechanism suggests that tildrakizumab and
guselkumab may have comparable upstream effects, though
differences in clinical evidence limit direct comparison.
Clinically, tildrakizumab is FDA-approved for plaque psori-
asis, with clinical and transcriptomic studies demonstrating
reductions in Thl7-associated cytokines, including IL-17A,
which are implicated in inflammatory signaling pathways
relevant to acne pathogenesis??2!.

Tildrakizumab
IL-23
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/ ” IL23R .
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Figure. 9 Showcases the mechanism of action of Tildrakizumab.
Tildrakizumab binds to IL-23 to prevent its binding to the IL-23 re-
ceptors on T cells, thus stunting downstream inflammatory pathways.
Adapted from J. G. Krueger, L. K. Ferris, A. Menter, B. L. Wagner,
M. Li, L. Chen, A. Li, S. H. Hsu, and A. Blauvelt (2019). !¢

Still, direct evidence evaluating the effects of tildrakizamab
on acne vulgaris is virtually nonexistent. There are no obser-
vational data or case reports about potential benefits for acne
regarding this antibody. Additionally, suppressing IL.-23 alone
may be insufficient in stopping acne breakouts due to other
cytokines activating similar inflammatory pathways as the for-
mer2021

Further investigation is required to assess the therapeutic
relevance of tildrakizumab in acne vulgaris. Future studies
should evaluate the effect of the antibody on lesion count,
circulating IL-23 levels, and skin transcriptomic analyses fo-
cused on downstream inflammatory expressions. Also, re-
searchers should determine whether IL-23—targeted therapies

are most effective when used in combination with more prox-
imal inflammatory inhibitors.

Comparison

Within the Th17 signaling pathway, IL-23 antibodies act up-
stream by regulating the maintenance and expansion of Th17
cells, which indirectly limits IL-17-mediated inflammatory
responses associated with acne lesion formation. In contrast
to IL-17 antibodies, which act downstream to prevent neu-
trophil recruitment, IL-23 inhibitors function earlier to reduce
the prominence of Th17 cells and limit the production of IL-
17. However, unlike IL-1f inhibitors, IL-23 antibodies do not
prevent the broader inflammatory signaling cascade underly-
ing acne vulgaris from being initiated. Likewise, IL-23 anti-
bodies do not address excess sebum production or hormonal
imbalances that contribute to C. acnes colonization and acne
development. Overall, IL-23 inhibitors may serve as potential
treatments to suppress severe acne breakouts and the persistent
inflammatory signaling that contributes to the skin disease’s
severity.

Antibodies Targeting TNF-o,

This section will focus on the following antibodies: Adali-
mumab and Infliximab

Adalimumab

Adalimumab is an antibody that binds to TNF-a’s active site
to prevent the cytokine from attaching to its receptor. In do-
ing so, adalimumab neutralizes TNF-a and prevents the cy-
tokine from starting the inflammatory cascade associated with
acne formation. The antibody is known for its high-affinity
binding and effectiveness in several neutrophil-dominant der-
matoses 2.

Adalimumab is FDA-approved for hidradenitis suppurativa
(HS), a chronic inflammatory skin disorder that shares symp-
toms with severe forms of acne, such as follicular occlusion,
neutrophilic infiltration, and abscess formation. In many ran-
domized controlled clinical trials, adalimumab treatment re-
sulted in significant reductions in lesion severity and measur-
able decreases in TNF-¢ levels in serum and lesional tissue.
Although adalimumab is not approved for acne vulgaris, its
demonstrated ability to modulate TNF-¢ driven inflammation
provides a mechanistic rationale for further investigation in
acne-related inflammatory pathways 3.

However, the inhibition of TNF-¢ alone may be insufficient
to prevent the acne vulgaris inflammatory cascade because IL-
1 works in tandem with this cytokine. Even with the sup-
pression of TNF-q, IL-1f can activate the same pathways.
Additionally, continued blocking of TNF-« can cause extreme
immune suppression, which needs to be carefully evaluated in
the context of acne treatment. Adalimumab is administered
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via subcutaneous injection which may be unattractive to pa-
tients. Further studies are needed to assess its potential for
treating acne.

Infliximab

Infliximab is a monoclonal antibody that binds with high affin-
ity to both soluble and membrane-bound TNF-¢, thereby in-
hibiting TNF-a—mediated inflammatory signaling. Through
this mechanism, infliximab suppresses downstream cytokine
activity and reduces inflammatory responses associated with
neutrophil-dominant skin disorders”.

Clinically, infliximab is FDA-approved for several immune-
mediated diseases, including Crohn’s disease, ulcerative col-
itis, rheumatoid arthritis, and plaque psoriasis. Though the
antibody is not approved for treating hidradenitis suppurativa
(HS), many open-label studies and case reports have found
that patients with HS noticed reductions in inflammatory nod-
ules, abscesses, and draining sinuses after being treated with
infliximab. HS shares pathophysiologic features with severe
acne, which could mean TNF-« inhibition may address the
skin disease. However, Infliximab has no acne-specific clini-
cal trials; thus, its efficacy or potential in the treatment of the
skin disease is unknown.

Hence, further investigation is needed to evaluate the thera-
peutic potential of infliximab in acne vulgaris. Future studies
need first to determine whether TNF-¢ inhibition meaning-
fully prevents activation of the inflammatory cascade underly-
ing acne. Especially when considering that IL-18 can trigger
the same pathways TNF-o does. Next, researchers should ex-
amine the effects of the antibody on the immune system when
used to treat acne. Lastly, unlike adalimumab, infliximab is
administered through intravenous infusion rather than subcu-
taneous injection, which may present challenges in adminis-
tering to patients, adherence to consistently taking the medi-
cation, and high costs.

Comparison

TNF-o antibodies act early in inhibiting the inflammatory cas-
cade behind acne lesion formation through blocking signaling
from one of the initial cascade catalysts. TNF-o¢ promotes
the activation of Th17 cells and macrophages, which result in
the amplification of inflammatory responses and “breakouts”.
In contrast to IL-23 antibodies, TNF-& antibodies may ex-
ert broader and earlier regulation of inflammatory signaling
by de-influencing both T-cell activation and macrophage ac-
tivity. Additionally, because TNF-« inhibitors reduce Th17
cell activity, IL-17 production is consequently diminished, in-
dicating that these antibodies act earlier in the inflammatory
cascade than IL-17—targeting therapies. However, TNF-« in-
hibitors face a key limitation, as IL-1 can activate overlap-
ping inflammatory pathways, potentially allowing inflamma-
tion to persist despite TNF-a inhibition -1,

B. Fibroblast (Adipogenesis) Inhibitors

When overpopulation of C. acnes occurs within the PSU, der-
mal fibroblasts undergo reactive adipogenesis. During adipo-
genesis, fibroblasts transform into fat tissue and secrete cathe-
licidin, an antimicrobial and chemoattractant for neutrophils.
The process also contributes to the release of IL-18 and TNF-
a®t

Since fibroblasts appear to participate in the early stages
of acne formation, suppression of fibroblast adipogenesis may
represent a potential therapy. An emerging protein molecule
that does just this is Transmembrane BAX Inhibitor Motif-
Containing 1 (TMBIM1). TMBIMI has been identified as a
negative regulator of adipogenic differentiation?.

Mechanistically, TMBIM1 works to reduce the expression
of transcription factors required for fibroblast adipogenesis
to happen. This “small but mighty” protein might have ma-
jor positive implications for the prevention of acne breakouts.
Fibroblast-to-adipocyte conversion is implicated in causing
cytokine release and inflammation that leads to lesions. Unlike
the previous cytokine antibodies, which all work to suppress
the inflammatory cytokines or pathways after they’ve been re-
leased, TMBIM1 may act at an earlier stage by limiting the
total initiation of these pathways?>.

Sadly, there is currently no direct evidence evaluating TM-
BIMI in acne vulgaris formation, and its relevance to acne
treatment remains largely theoretical. Existing evidence is pri-
marily mechanistic and preclinical studies instead of experi-
ments with acne patients. Furthermore, unlike endocrine ther-
apies, TMBIM1 does not regulate androgen levels or sebum
production. Future studies will need to assess whether adi-
pogenesis inhibition can reduce acne severity or occurrence,
while also discovering the most effective delivery methods for
targeting fibroblasts within seborrheic tissues. A large and di-
verse patient population would also be necessary to evaluate
the consistency and safety of this approach.

Comparison

Adipogenesis inhibitors may serve as an earlier-stage preven-
ter of the immunological pathways behind acne vulgaris. TM-
BIM1 may be able to prevent IL-18 from initiating the in-
flammatory cascade, as it inhibits fibroblast adipogenesis, a
process linked to IL-18 production. Compared to the inter-
leukin antibodies listed above, adipogenesis inhibitors may
have the potential to prevent acne lesion formation at an ear-
lier stage by limiting the presence of IL-18, a key cytokine
involved in activating inflammatory signaling pathways. How-
ever, rather than completely shutting down the inflammatory
cascade, this approach more precisely reduces the initiation
of cytokine-driven responses. TMBIMI also differs from
endocrine-targeting therapies, as it does not address C. ac-
nes dysbiosis driven by excess sebum, but may still suppress
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inflammatory acne development despite underlying hormonal
imbalances.

C. C. Acnes-Phages

C. acnes is a constantly evolving microbe that lives in the
pilosebaceous units of your skin. Its adaptive nature means
this bacterium gains resistance to antibiotic medicines, espe-
cially topical antibiotics like clindamycin. Thus, there has
been growing interest in bacteriophage therapy to potentially
replace conventional antibiotics. Namely, C. acnes—infecting
bacteriophages, which are double-stranded DNA viruses, ex-
hibit the ability to selectively target and eviscerate C. acnes.
These bacteriophages could potentially reduce C. acnes popu-
lations while leaving other skin microbes alone. The bacterio-
phages work to eliminate their host by attaching to the surface
of C. acnes, injecting their genetic material, and initiating a
Iytic cycle that results in the bacteria’s cell destruction 2628,

One emerging phage candidate is FD3, a C. acnes—specific
bacteriophage identified in 2021. In a preclinical mouse
model, daily topical application of an FD3-enriched Carbopol
gel over five consecutive days resulted in reductions in lesion
size, bacterial population count, and neutrophil levels in the
bloodstream. Also, the study showcased a decline in inflam-
matory activity, like lessening IL-18 expression in skin tissue
and neutrophil recruitment. This finding suggests that FD3
might influence the immune system’s response during acne
formation. What’s more, these findings provide early in vivo
evidence that topical bacteriophage therapy might help sup-
press C. acnes overgrowth and downstream inflammatory re-
sponses associated with acne-like lesions?’.

However, the current evidence supporting FD3 remains de-
rived from animal studies, so its effects in human acne vulgaris
are not established. In contrast to cytokine antibodies, which
directly suppress inflammatory cytokines, bacteriophage ther-
apy acts at the microbial level by reducing one of the initiating
triggers of acne. Additionally, unlike endocrine therapies, bac-
teriophages do not regulate excess sebum production or hor-
monal factors that contribute to recurrent C. acnes overgrowth.
As aresult, bacteriophage therapy alone may be insufficient in
some patients, especially if high sebaceous activity continues
in these individuals. Studies should therefore evaluate FD3
in larger and more diverse patient populations, including in-
dividuals with both antibiotic-resistant and non-resistant acne,
while also assessing rates, long-term microbiome effects, and
combinations of therapies.

Comparison

C. acnes bacteriophages act at the immuno-microbial level by
reducing C. acnes populations and lessening strain on the im-
mune system. Compared to adipogenesis inhibitors, such as
TMBIMI, bacteriophages may stop the initiation of immuno-

inflammatory responses by controlling excess C. acnes colo-
nization: the primary trigger of the immune response. While
TMBIMI can stop prevent adipogenesis from occurring and
leading to the secretion of IL-18, TNF-a, and cathelicidin, the
bacteriophages could potentially stop C. acnes from triggering
it in the first place. However, unlike endocrine therapies, bac-
teriophages do not regulate excess sebum production or un-
derlying hormonal imbalances, which are primary drivers of
C. acnes overgrowth and recurrence. As a result, phage ther-
apy may not fully prevent recolonization in sebum-rich envi-
ronments. Additionally, the overall efficacy of bacteriophage
therapy in acne vulgaris remains uncertain, as it has not been
tested on humans.

D. 5a-reductase inhibitors

Sa-reductase is an enzyme that catalyzes testosterone into di-
hydrotestosterone (DHT). DHT is an androgen that stimulates
the growth of sebaceous gland and increases sebum produc-
tion. High DHT activity within the PSU means excessive oil
production and hyperkeratinzation, resulting in C. acnes over-
growth. In the body, there exists three kinds of 5So-reductase
enzymes or, isoenzymes to be fancy: Type I, which is mainly
present in sebaceous glands and skin, Type II, which is more
associated with hair follicles and prostate tissue, and, lastly,
Type III, which is linked to protein and tissue formation. De-
spite their differences, it is primarily Type I and Type II 5a-
reductase that contribute to hormonal acne in certain patients,
hence therapies capable of inhibiting both Type I and Type
IT Sa-reductase may prove extremely beneficial for acne pa-
tients 2930,

One potential therapeutic candidate that fits the above crite-
ria is dutasteride. This steroid works as a competitive inhibitor
of Type I, Type II, and Type III So-reductase. Dutasteride has
been shown to reduce serum DHT levels by more than 90%,
which could potentially mean that this therapy could decrease
sebaceous gland activity and high sebum production. Dutas-
teride has not been formally evaluated in acne-specific clini-
cal trials, but indirect evidence from studies of finasteride, a
Sa-reductase inhibitor that primarily targets Type II and Type
IIT isoenzymes, suggests that DHT suppression may improve
acne severity in some patients. Because dutasteride inhibits
Type I Sa-reductase in addition to Type II, it might theoreti-
cally provide more effective suppression of sebum production
than finasteride.

Still, the therapeutic possibility of dutasteride in acne vul-
garis remains uncertain. The current existing evidence for this
therapy’s use on acne is derived from indirect evidence or the-
ories, so it’s unclear how the steroid would behave in a clini-
cal trial on acne patients. As of today, Dutasteride is primarily
used for benign prostatic hyperplasia and androgenic alope-
cia; also, its use is for women is considered unsafe because it
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poses risks for pregnancy and birth defects. Furthermore, in-
hibition of all three Sco-reductase isoenzymes is unlikely nec-
essary for acne treatment, given that Type III hardly appears
to play a role in acne development. Future studies need to first
assess if inhibition of Type I or inhibition of both Type I and
Type II So-reductase is required to reduce acne severity. Then,
the studies should evaluate the safety and long-term effects of
such treatments on a diverse (different sexes, ethnicities, and
ages) patient population.

Comparison

So-reductase inhibitors may be able to regulate excess sebum
production at its source by reducing circulating DHT levels.
Reducing excess sebum means preventing an overshoot in the
population of C. acnes. Unlike immunomodulatory therapies,
which target inflammatory pathways or cascades behind le-
sion formation, 5Sc¢-reductase inhibitors act at the hormonal
level to modify what causes bacterial overgrowth and subse-
quent inflammation. However, while these therapies may re-
duce the frequency of acne formation, they cannot stop im-
mune responses once inflammation has been initiated.

E. Clascoterone

Clascoterone is a topical androgen receptor antagonist that
works within the PSU that which it’s applied onto. On
a molecular level, clascoterone competitively inhibits DHT
from attaching to its receptors, which prevents the hormone
from being catalyzed and producing excess sebum. Unlike
Sa-reductase inhibitors, such as dutasteride, which reduce in-
ternal DHT creation, clascoterone acts externally, on the skin,
without affecting circulating hormone levels present in the
bloodstream or tissues. In vitro studies have shown that clas-
coterone binds androgen receptors with a greater affinity than
spironolactone, and unlike spironolactone, it can generally be
used safely in both male and female patients3!-32,

Likewise, clinical trial evidence positively highlights the ef-
fectiveness and benefits of clascoterone in treating acne vul-
garis. In phase 3 studies, twice-daily application of clas-
coterone cream 1% resulted in significant reductions in inflam-
matory and non-inflammatory lesion counts, with many pa-
tients achieving “clear” or “almost clear” Investigator’s Global
Assessment (IGA) scores. These studies also have found that
clascoterone showed effectiveness across a wide range (sex,
age, ethnicity) of patient populations. Moreover, because it’s
applied topically, clascoterone may also offer improved pa-
tient tolerability and adherence compared to oral endocrine
therapies3'32.

However, clascoterone does not appear to provide perma-
nent suppression of acne recurrence, and visible improvement
may take several weeks to become apparent. As a result, clas-
coterone may be most effective in mild to moderate acne or

as part of combination therapy with treatments that target in-
flammatory pathways more directly. Future studies should de-
termine whether clascoterone when combined with other en-
docrine and immunological approaches provide greater patient
benefits than clascoterone alone.

Comparison

Clascoterone functions as a topical DHT antagonist by stop-
ping the hormone from attaching to its receptor. In con-
trast to immunomodulatory therapies, which target inflamma-
tory cytokine signaling, clascoterone targets the production of
excess sebum, which can lead to an acne-inducing environ-
ment. However, clascoterone cannot stop inflammation once
it’s been initiated. Therefore, clascoterone is effective in mild
to moderate acne or as part of combination therapy.

F. Metformin

Metformin, an anti-diabetic medication, may have potential
to treat acne. The drug activates AMP-activated protein ki-
nase (AMPK). AMPK then suppresses mechanistic target of
rapamycin complex 1 (mTORC1), which is associated to caus-
ing excess sebum production. Additionally, metformin re-
duces circulating insulin and IGF-1 levels, both of which are
common triggers to start mMTORCI1 signaling, resulting in acne
breakouts 33

This medication differs greatly from other endocrine ther-
apies. So-reductase inhibitors and clascoterone both inhibit
acne more directly: 5o-reductase inhibitors stop DHT cre-
ation, resulting in one of the primary hormones behind se-
bum synthesis being blocked from doing its job; meanwhile,
clascoterone topically prevents DHT from binding to its re-
ceptors, resulting in sebum production also being hindered.
Differently, metformin stops the signaling cascade that even
calls for testosterone to be converted into DHT. mTORCI1,
which is linked to being the primary axis of triggering the en-
tire hormonal cascade for acne breakouts, is often set off by
insulin and IGF-1. By lowering insulin and IGF-1 levels, met-
formin prevents mTORC1 from being activated. This means
metformin acts earlier than 5Sa-reductase inhibitors and clas-
coterone in preventing hormonal acne, but also indirectly com-
pared to the other therapies. Metformin has also been shown
to inhibit NLRP3 inflammasome’s activation and reduce IL-
1B levels, meaning the drug may wield anti-inflammatory ca-
pabilities.

Unfortunately, clinical tests to study metformin’s effects
on acne patient populations have not been conducted. Dur-
ing these tests, it will be important that researchers observe
this medication’s effects on reducing how often the mMTORCI1
axis is triggered and how much metformin reduces circulat-
ing NLRP3 inflammasome and IL-1f levels during a potential
acne breakout.

© The National High School Journal of Science 2026

NHSJS Reports |9



Though large-scale studies have yet to be conducted, in a
study where women with polycystic ovary syndrome (PCOS)
were treated with metformin, the patients noticed measurable
reductions in their acne’s severity. These results highlight
the drug’s potential, but it is unclear if these findings patients
without PCOS*33. Going forward, research should test met-
formin’s effects on individuals without PCOS.

Comparison

Metformin works by activating AMPK, which serves as an
inhibitor of mTORCI. The inhibition of mTORCI stops sig-
naling that would cause high oil production in the skin. Met-
formin acts earlier than to Sa-reductase inhibitors and clas-
coterone to stop acne. Additionally, metformin has demon-
strated an ability to reduce NLRP3 inflammasome and IL-1f3
levels. However, unlike the cytokine antibodies, this effect
may be caused due to the immune system not being activated
as much, rather than metformin competitively inhibiting the
cytokines. Lastly, metformin’s efficacy in general acne popu-
lations remains unestablished.

Discussion

Immunomodulatory and endocrine agents are both viable ther-
apies for developing new impactful dermatological agents for
the treatment of acne. This review highlights significant dif-
ferences in the efficacy, mechanisms of action, and maturity
of evidence between immunological and hormonal treatments
for acne vulgaris. Immunological treatments, such as biolog-
ical antibodies, adipogenesis inhibitors, and C. acne phages,
may show promise in reducing inflammation and lesion counts
in moderate-to-severe cases. These new antibodies could tar-
get the inflammatory cell signaling behind acne, making them
potential novel dermatological therapeutics. However, none of
these therapies have undergone acne-specific clinical testing,
so their effects on acne vulgaris remain unknown.

Differing in their functions and targets, the endocrine ther-
apies discussed in this review (5a-reductase inhibitors, clas-
coterone, and metformin) act primarily by reducing androgen
signaling and sebaceous gland activity that contribute to C. ac-
nes overgrowth, resulting in breakouts and oily skin. In acne
pathogenesis, endocrine therapies may act earlier than im-
munological treatments, since they target the hormonal signal-
ing and the subsequent skin environment that support acne de-
velopment. Compared with this review’s immunology-based
therapies, endocrine therapies currently have greater direct rel-
evance to acne care. Still, except for clascoterone, there is vir-
tually no direct evidence for the other hormonal therapies for
their ability to treat acne. All reports of these therapies’ effects
on acne come from off-label use, indirect study populations,
or case reports involving patients with other dermatological
conditions alongside acne vulgaris.

Despite their differences, further research into combining
therapies, including the immunological and endocrine ther-
apies discussed, may open a new frontier in the dermato-
logical treatment of acne. Acne arises from both hormonal
and inflammatory factors; hence, allowing endocrine and im-
munomodulatory therapies to work together could have sig-
nificant preventive and targeted effects. The distinction be-
tween what each therapy targets could present an opportunity
for dermatologists to either personalize treatments for patients
based on the dominant factors causing their acne or craft a
treatment plan that includes a different type of therapy, result-
ing in broader suppression of the various factors behind acne
breakouts.

The applicability of evidence from related inflammatory
skin conditions (hidradenitis suppurativa and psoriasis) should
also be interpreted carefully. Clinical studies and case reports
regarding these skin conditions were included in this study be-
cause HS and psoriasis share similar symptoms with acne, like
follicular occlusion, neutrophilic inflammation, and cytokine
dysregulation. Still, they are not the same disease. HS and
psoriasis arise from immune dysfunction, whereas acne stems
from excessive hormonal signaling, elevated sebum produc-
tion, and bacterial colonization. In other words, what works
for HS or psoriasis might not work for treating acne. Thus,
evidence from these conditions is used only to provide mech-
anistic support, not as a substitute for acne-specific clinical
trials.

Which brings us to another important issue: cytokine in-
hibitors are not yet designed to specifically target seborrheic
tissues. Current literature provides strong evidence that these
agents can bind their unique cytokine with high affinity; how-
ever, there is no evidence that shows these antibodies being
tissue specific. This is paramount in the discussion of acne
because inflammation and papules form within the PSU, not
throughout the body. Future scientists will need to find a way
to make these antibodies target acne-relevant tissues.

Furthermore, the delivery methods of the therapies may
have to be changed. Current treatments for acne, such as
benzoyl peroxide, retinoids, antibiotics, spironolactone, and
isotretinoin, are easy to apply or take. In comparison, the
emerging immunomodulatory therapies either require injec-
tions or are in early-stage evidence. Likewise, many en-
docrine therapies require further development. Clascoterone
has proven to be clinically suitable and available for acne
treatment. It is also being prescribed to patients under the
medication name Winlevi. Dutasteride and metformin still
require clinical evidence and testing for acne use; although,
metformin, because it’s an oral medication, should be easy for
patients for take.

Age and sex are important for researchers to consider in
their clinical tests. Endocrine therapies tend to help patients
with high hormonal activity, such as women with polycys-
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tic ovary syndrome or adolescents. At the same time, 5So-
reductase inhibitors pose dangerous side effect to women,
specifically they can hurt women’s reproductive health. Op-
positely, immunomodulatory therapies tend to be applicable
to all sexes; however, the side effects can of these treatments
can vary depending on a patient’s age. When testing endocrine
and immunological therapies, researchers should be extremely
focused on the effects that the treatments cause to patients
of different age, sex, ethnicity, and hormonal status. In the
future, if these therapies gain more research and testing, it’s
possible that the field of dermatology may move to a frontier
of combination strategies for treating acne. Having both en-
docrine therapies address the environment that promotes C.
acnes overgrowth and immunomodulatory therapies limiting
inflammation prescribed to patients could tremendously help
acne patients.

Ultimately, the future of acne treatment may lie in personal-
ized, targeted therapy rather than a “one-size-fits-all” model.
Although this review cannot state whether these therapies will
replace current standards of acne care, further investigation
may show that they are more effective and preventive.

Limitations

Due to the nature of the paper, evidence utilized in this arti-
cle was extracted from clinical trials performed by numerous
different organizations and publications, resulting in varying
endpoints, sample sizes, and patient populations. The lack
of head-to-head trials between immunologic and hormonal
agents constrains direct comparisons. Potential publication
bias and reliance on data from early-phase trials for biolog-
ics should also be acknowledged. Additionally, no original
research was conducted when creating this article. Thus, this
paper does not detail the results of the identified therapeutics’
impacts on acne or their side effects in working in tandem with
each other. Many therapeutics mentioned, as well, are not
ready or may not even be possible to be used in treating acne
vulgaris and need to be studied further. Future studies should
prioritize randomized, controlled trials directly using the treat-
ments on acne, comparing these treatment classes and explor-
ing long-term outcomes, including relapse rates and safety in
diverse populations.

Conclusion

This review delineates the contrasting yet possibly comple-
mentary roles of immunological and hormonal therapies in
the management of acne vulgaris. Hormonal treatments fo-
cus on reducing sebum production by altering hormonal sig-
naling within a patient. Immunological therapies act to block
the inflammatory cascades behind lesion formation. Together,

a combination of these therapies could work to alleviate acne
in the short term and prevent acne formation long term by at-
tacking the disorder at its root.

The synthesis of current evidence suggests that understand-
ing the dominant pathophysiologic driver of acne vulgaris
is essential to optimizing patient outcomes. For dermatolo-
gists and healthcare providers, this review highlights the im-
portance of patient-specific treatment selection. Integrating
clinical evaluation with laboratory and imaging data where
appropriate allows for precision prescribing, reducing treat-
ment failures, and enhancing patient satisfaction. Adoption of
a stratified, mechanism-driven approach will likely improve
both clinical outcomes and quality of life in acne patients.

The future of acne therapy lies in targeted, personalized
medicine. To fully realize this potential:

1. Clinical trials utilizing a combination of immunological
and hormonal agents in acne-specific populations are ur-
gently needed to define optimal treatment algorithms.

2. Biomarker discovery, including hormonal panels, inflam-
matory cytokine profiling, and microbiome signatures,
could enable early identification what is driving a pa-
tient’s acne and what medications will best benefit a pa-
tient.

3. Combination strategies, leveraging the synergy of hor-
monal (sebum) suppression and immuno-inflammatory
control, may represent the next frontier, potentially lower
required drug doses and minimizing adverse events.

In conclusion, bridging the gap between hormonal regula-
tion and immunologic modulation will be key to advancing
acne care. By embracing precision dermatology approaches,
future management strategies can move beyond a one-size-
fits-all paradigm toward mechanism-based, patient-centered
therapy that maximizes efficacy, safety, and long-term satis-
faction.
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Comparative Chart

Table 1. A chart depicting the differences between therapies, type of therapy, mechanisms of actions, evidence levels, and FDA-approval. This chart serves as a
visual comparison between the difference immunological and endocrine therapies. Original figure by the author.

Therapies Category

Mechanism of Action

Evidence Level for Acne
Vulgaris

Safety Concerns
and Limitations

Regulatory Status & Route of
Administration

IL-1f antibodies: Immunomodulatory

Selectively antagonizes

Extremely limited clinical

Risk of systemic

Anakinra and Canakinumab are

Anakinra and Treatment the binding of IL-1f to its evidence on the efficacy of immunosuppression authorized treatments for
Canakinumab receptors, which IL-1p antibodies for acne  and increased non-acneiform diseases.
modulates the vulgaris. infection Anakinra is administered through
inflammatory cascade susceptibility daily subcutaneous injections,
associated with acne while canakinumab is
vulgaris to be stunted. administered through
four-weekly subcutaneous
injections. Both therapies are not
authorized for the treatment of
acne vulgaris. Acne vulgaris
patients may be unwilling to
adhere to injections.
IL-17 antibodies: Immunomodulatory Prevents the binding of Limited clinical evidence  Risk of systemic Secukinumab and Bimekizumab
Secukinumab Treatment IL-17 to its receptors, on the efficacy of IL-17 immunosuppression are authorized treatments for
and which reduces the antibodies for acne and increased hidradenitis suppurativa and
Bimekizumab recruitment of neutrophils  vulgaris (a study did note  infection psoriasis. They are administered
to the PSU and may cause that the use of susceptibility through four-weekly
less severe responses to C. Secukinumab might have subcutaneous injections. Both
acnes colonization. reduced the severity of treatments are not authorized for
other acneiform the treatment of acne vulgaris.
conditions). Acne vulgaris patients may be
unwilling to adhere to injections.
IL-23 antibodies: Immunomodulatory Targets the binding of Limited clinical evidence  Risk of systemic Guselkumab and Tildrakizumab

Guselkumab and  Treatment
Tildrakizumab

IL-23 to its receptors,
which may lead to the
reduced maintenance of
Th17 cells and
macrophage activation.

on the efficacy of IL-23
antibodies for acne
vulgaris (Guselkumab has
shown a positive effect on
acne vulgaris in studies
focused on treating
psoriasis).

immunosuppression
and increased
infection
susceptibility

are authorized treatments for
psoriasis, and they are
administered through
four-weekly subcutaneous
injections. Both therapies are not
currently authorized for the
treatment of acne vulgaris. Acne
vulgaris patients may be
unwilling to adhere to injections.

TNF-a Immunomodulatory Blocks the binding of Extremely limited clinical ~Risk of systemic Adalimumab and Infliximab are
antibodies: Treatment TNF-q, possibly resulting evidence on the efficacy of immunosuppression authorized treatments for
Adalimumab and in less activation of the TNF-o antibodies for and increased psoriasis and Hidradenitis
Infliximab inflammatory cascade acne vulgaris. infection Suppurativa. Adalimumab is
behind acne. susceptibility administered through biweekly
subcutaneous injections, while
Infliximab is administered
through IV infusion. Not
authorized for the treatment of
acne vulgaris. Acne vulgaris
patients may be unwilling to
adhere to injections.
Adipogenesis Immunomodulatory Prevents fibroblasts in the ~ Only May be Emerging and unauthorized
Inhibitors Treatment PSU from undergoing preclinical/mechanistic carcinogenic. treatment for acne vulgaris.
(TMBIM1) adipogenesis, thereby evidence available on the Never administered to human

attenuating IL-1J3
secretion.

efficacy of TMBIM1 in
reducing acne vulgaris.

subjects.

Continued on next page
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Therapies

Category

Mechanism of Action

Evidence Level for Acne

Vulgaris

Safety Concerns
and Limitations

Regulatory Status & Route of
Administration

C. Acnes
Bacteriophages

Immunomodulatory
Treatment

Reduces the C. acnes
population in the PSU,
which may regulate the
dysbiosis of C. acnes.

Preclinical evidence and
animal-model evidence;
Mouse model studies and
human studies have
highlighted C. Acnes
Bacteriophages
effectiveness in targeting
C. acnes and addressing
acne lesions.

Potential risk that C.

acnes will develop
resistance to the
bacteriophages.

Emerging and unauthorized
treatment for acne vulgaris:
applied topically during
experiments. Topical applications
may cause easier adaptation by
acne vulgaris patients.

Sa-reductase
inhibitors:
Dutasteride &
Finasteride

Endocrine Treatment

Targets Sa-reductase,
which catalyzes
testosterone into
dihydrotestosterone, to
regulate excess sebum
production.

Finasteride has been
shown to reduce acne
vulgaris in clinical

studies; no clinical studies

have been conducted on
dutasteride’s effects on
acne vulgaris.

Potential risk of
negative cognitive
and mental effects.

Unauthorized treatment for acne
vulgaris, but it is administered
through FDA-approved oral pills
to treat androgen-associated hair
loss. Oral administration may
lead to easier adaptation by acne
vulgaris patients.

Clascoterone

Endocrine Treatment

Locally antagonizes the
binding of DHT to its
receptors, thus regulating
sebum production.

FDA-approved for acne
(ex. Winlevi).

May trigger eczema
and skin irritation.

FDA-approved treatment for acne
vulgaris is administered through
twice-daily topical application.

Metformin

Endocrine Treatment

Decreases insulin and
IGF-1 circulation,
reducing androgen
signaling and excess
sebum production. Also,

may reduce IL-1p release.

Clinical evidence is
mostly derived from
PCOS-associated acne
and may not generalize.

Might cause
gastrointestinal
complications.

Unauthorized treatment for acne
vulgaris, but it is administered
through FDA-approved oral pills
for diabetes treatment. Oral
administration may lead to easier
adaptation by acne vulgaris
patients.
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