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ABSTRACT
Acne vulgaris is one of the most common skin diseases, affecting mainly teenagers. Its treatment procedure is complex,
with a long duration of medication. Antibiotics are the most preferably prescribed drugs for the treatment of acne.
The long-term use of antibiotics leads to various adverse effects such as the disruption of indigenous flora and
resistance. Therefore, numerous therapeutic protocols such as antimicrobial stewardship have been proposed to limit
the haphazard use of oral antibiotics. This review emphasizes different topical drugs, systemic alternative drugs, laser,
and light therapy, as effective therapies for acne. This review also briefly reflects the efficacy of fire needle therapy—a
traditional Chinese therapy—for acne.
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INTRODUCTION
Acne vulgaris is a common chronic, multifaceted
inflammatory disease of the pilosebaceous unit.
Although acne may be self-limiting, the sequelae may
be lifelong. Early diagnosis and treatment of acne is the
modality to decrease acne sequelae. Oral antibiotics
are a common choice as a drug for acne. Although
different guidelines have been implicated, oral
antibiotics are prescribed haphazardly for a very long
time in acne vulgaris. Antibiotics resistance has been
an alarming public health concern for the last three
decades, including in dermatology. Resistance to topical
erythromycin, clindamycin, and systemic tetracyclineclass antibiotics are increased in Cutibacterium acne
(formerly Propionibacterium acne) [1]. Excessive oral
use of antibiotics leads to the disruption of indigenous
gut flora [2]. Besides that, upper respiratory tract
infection and an increase in pharyngitis are also
involved [3]. Longer antibiotic use might be associated
with inflammatory bowel disease [4]. At the same
time, there is an association between the use of oral

tetracycline-class antibiotics and the risk of breast and
colon cancer [5,6]. This article mainly emphasizes
the different alternative treatment modalities for
decreasing oral antibiotic use in acne vulgaris.
Topical Drugs
Benzoyl Peroxide (BPO)

BPO is one of the over-the-counter medications for
acne vulgaris, with formulation concentrations of 2.5%,
5%, and 10%. It is a powerful antimicrobial agent,
inhibiting bacterial protein and nucleotide synthesis,
metabolic pathways, and mitochondrial activity. It also
acts as a mild sebostatic and keratolytic agent [7]. This
mechanism allows benzoyl peroxide to be employed
as a long-term therapy for acne. It is useful either
as a monotherapy or in combination with topical
retinoids or antibiotics, without the risk of developing
bacterial resistance. It is a therapy for mild acne or as
an adjunctive therapy for moderate to severe acne. It
is available in lotions, creams, gels, foams, solutions,
cleansing bars, masks, and shaving creams. A recent
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2020 Cochrane review on benzoyl peroxide assessed
that BPO is more effective than placebo and is as
effective as topical retinoids and topical antibiotics [8].
Safety Level
Bleaching of hair and color fabrics are the most
common side effects, together with dryness, erythema,
and scaling in higher concentrations. Some portion of
the literature reports cases of contact dermatitis. It is
better to begin with a low dose and concentration and
gradually increase as the skin develops tolerance. FDA
classifies benzoyl peroxide as pregnancy risk category C.
It is considered safe for breastfeeding until and unless
benzoyl peroxide comes directly in contact with the
area with which the infant could have direct contact
during breastfeeding [9].
Topical Retinoids
First-line therapy for mild to moderate acne is topical
retinoids. Retinoids activate the retinoic acid receptors,
which affect the expression of genes involved in cell
proliferation, differentiation, and inflammation. Thus,
retinoids have both comedolytic and anti-inflammatory
actions devoid of bacterial resistance. Tretinoin and
tazarotene also suppress toll-like receptor expression,
causing inflammatory cytokines and nitric oxide
levels to decrease. Among topical retinoids, the most
tolerated is 0.3% adapalene gel as it is photostable is the
only topical retinoid that may be combined with 2.5%
benzoyl peroxide without degradation; these are the
most effective in moderate to severe acne [10]. A recent
post hoc analysis showed that tretinoin 0.05% lotion was
more effective in reducing non-inflammatory acne with
no treatment-related adverse effects [11]. Recently, a
fourth-generation topical retinoid—trifarotene—has
been shown to have a selective retinoic acid receptor
gamma agonist action. A three-phase randomized
evaluation of 50 micrograms of trifarotene for facial
and truncal acne for twelve weeks showed a reduction
in the number of inflammatory lesions compared to the
vehicle [12]. It has a better safety profile in comparison
to other retinoids.
Safety Level
Topical retinoids can irritate more sensitive skin.
Excessive use may result in redness, peeling, and
blistering in the used area. Peeling of the stratum
corneum may increase the chances of sunburn, so
sunblock measures are needed. Adapalene and tretinoin
© Our Dermatol Online 1.2022

are pregnancy category C, whereas tazarotene is a
category X drug [13]. Since retinoids are absorbed
poorly after topical use, these are considered low-risk
to nursing infants [13], ensuring that the skin is not in
contact with the treated area.
Topical Anti-Androgen
Clascoterone is a new topical anti-androgen medication
approved by the FDA in 2020 for the topical treatment
of acne [14], which mainly targets testosterone and
dihydrotestosterone [15]. It is available as 1% cream.
It binds to the androgen receptor on the site of topical
application. It is metabolized to an inactive form
quickly, which limits its systemic absorption [15]. One
of its advantages is that its onset of action is rapid,
resulting in an improvement within two weeks. Both
females and males older than twelve years are allowed
to use it [16,17]. Two large phase three randomized
controlled trials evaluated the effectiveness of
clascoterone administered for twelve weeks, reporting
a decrease in acne lesions and its symptoms by 8–18%
more than placebo [18].
Safety Level
To date, the literature has reported no contraindications
of this drug. The side effects include itching, burning,
peeling, and dryness of the skin. Suppression of the
hypothalamic-pituitary-adrenal axis is its severe
side effect due to its cortexolone metabolites [13].
Hyperkalemia occurs in 5% of clascoterone-treated
individuals [15]. Ophthalmic, oral, or vaginal routes
are not prescribed for use. No data regarding pregnancy
and nursing women is available.
Systemic Drugs
Oral Spironolactone

Spironolactone—a synthetic 17-lactone steroid—is an
aldosterone antagonist. It functions as an androgen
receptor blocker and inhibitor of 5α-reductase in the
context of acne treatment. As it decreases sebum
production, it is used for acne for more than thirty
years [19]. In recent years, the use of spironolactone
has increased considerably, but the use of oral
antibiotics has not declined among females with
acne [20]. Thereby, increased use of spironolactone
might be an opportunity to improve antimicrobial
stewardship. It is effective for acne in females of all ages.
Spironolactone combined with a topical retinoid seems
to provide a superior response to retinoid monotherapy
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in adult female acne. A recent retrospective review
performed on eighty adolescent females showed an 80%
improvement in acne lesions with few side effects [21].
A retrospective study done in 2017 stated that women
treated with spironolactone at 100 mg/day showed an
improvement in 80%, with only 4% experiencing any
side effects [22]. FASCE and SAFA, two randomized
trials, are being conducted to compare the efficacy of
spironolactone over oral antibiotics. The results of these
trials anticipated making the drug FDA approved [23].
Dosing is 25–200 mg/day, starting from 100 mg/day.
Safety Level
The side effects include diuresis, potential hyperkalemia,
irregular menstrual bleeding, breast tenderness,
headache, and fatigue. Combining spironolactone
with oral contraceptives may decrease the problem of
irregular menstrual bleeding. In healthy young females
without cardiovascular disease, hypertension, or renal
disease and not taking any interacting medicine, there
is no evidence of increased potassium levels [24].
The contraindications include renal impairment,
hyperkalemia, taking medication that increases serum
potassium, and Addison’s disease. Spironolactone
is pregnancy category C. Due to the evidence of
teratogenicity in animal studies with high doses, it
received a black box warning from the FDA [25].
Regarding breastfeeding, the risk to the infant is
minimal.
Oral Contraceptives
Combined oral contraceptives focus on four mechanisms
of the hormonal pathogenesis of acne:
1. They decrease the amount of gonadal androgen
production;
2. They decrease 40–50% of free testosterone [26];
3. Estrogen reduces the conversion of testosterone
to dihydrotestosterone in the pilosebaceous unit,
decreasing sebum;
4. Progestins with an anti-androgenic effect block the
androgen receptors on keratinocytes and sebocytes.
It is effective in the treatment of both non-inflammatory
and inflammatory acne. Ethinylestradiol + cyproterone
acetate shows efficacy comparable to minocycline
and superior efficacy compared to tetracycline [27].
A Cochrane review emphasized the effectiveness of all
oral contraceptives for the treatment of acne in females.
In trials with drospirenone-containing combined oral
contraceptives compared with other oral contraceptives,
© Our Dermatol Online 1.2022

the former have been generally favored [28]. A course
of 3–6 months of therapy is required. The three oral
contraceptives approved by the FDA for the treatment
of acne are norgestimate (180 mg, 215 mg, 250 mg) +
ethinylestradiol (35 mcg), ethinylestradiol (20–35 mcg)
+ norethindrone acetate (1 mg), and ethinylestradiol
(20 mcg) + drospirenone (3 mg).
Safety Level
The common side effects include breakthrough
bleeding, nausea, breast tenderness, and increased risk
of thromboembolic events (attributable risk). While
counseling, it is emphasized that the risk of venous
thromboembolism is higher in pregnancy than in
combined oral contraceptive use [29]. It is pregnancy
category X and is regarded safe for use for lactating
mothers.
Isotretinoin
Isotretinoin is a retinoic acid derivative mostly used
in the treatment of nodulocystic acne. It acts on all
four etiopathogeneses of acne vulgaris and is capable
of prolonged remission and the curing of up to 80% of
patients. It is an FDA-approved treatment for severe
recalcitrant acne, which is also useful in moderately
treatment-resistant acne, and relapses quickly after the
discontinuation of oral antibiotic therapy. Some of the
patients using isotretinoin may aggravate their acne
after three to six weeks, which may be due to sebaceous
gland apoptosis; thus, a low dose of 0.2 mg/kg/day
may cancel these effects. Low dose isotretinoin (0.2–
0.4 mg/kg/day) have similar effectiveness and fewer side
effects [30]. It is generally initiated at 0.5 mg/kg/day
and titrated to 1 mg/kg/day as tolerated [31]. A study
stated that, as long as treatment with isotretinoin was
continued for more than two months after the acne
had completely resolved, a cumulative dose or daily
dose does not influence acne relapse [32].
Safety Level
Isotretinoin is the most effective treatment available
for acne, but given the ubiquitous distribution of
retinoic acid receptors, it almost always causes side
effects resembling hypervitaminosis A syndrome.
A systematic review shows that its side effects are
mostly dermatological, such as skin and mucosal
dryness, cheilitis, and peeling of the skin [33]. These
are dose-dependent and are also signs of effective drug
absorption. Oral isotretinoin may cause spontaneous
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abortion and life-threatening congenital malformations.
To reduce teratogenicity, counseling, informed consent,
a strict negative pregnancy test, and follow-up should be
performed. Regarding mental health, a study published
in 1983 asserted a relation between isotretinoin and
depressive symptoms. Afterward, numerous articles
have triggered controversy around this issue. Most
studies have found no association between oral
isotretinoin and depression. However, a 2017 metaanalysis revealed that oral isotretinoin produced a
significant decrease in depression scales [34]. Oral
isotretinoin may cause liver function disarrangements
such as increased triglycerides, increased liver
transaminases, increased low-density lipoproteins, and
decreased high-density lipoproteins, but these side
effects are usually short-lived and reversible without
withdrawing the medication. Oral isotretinoin is the
pregnancy X category and is not determined yet for
nursing.
Emerging Therapies
Stearoyl coenzyme A desaturase 1 (SCD1) is an enzyme
mainly responsible for the synthesis of monounsaturated
fatty acids in the sebaceous glands of the skin. The
topical application of SCD1 inhibitors has shown the
potential to reduce the synthesis of monounsaturated
fatty acids and the number of sebaceous glands in
mouse skin. Several clinical trials of topical formulations
of SCD1 inhibitors and their potential topical and
systemic side effects are ongoing [35].
Nitric oxide-releasing nanoparticles have shown
a promising role in preventing C. acnes-induced
inflammation. Different investigations are ongoing due
to their potential to suppress the release of multiple
cytokines from human monocytes and keratinocytes
and to prevent C. acnes-induced inflammation [36].
A recent open-label pilot study investigating novel
nitric oxide-producing gels showed a decrease in
comedones and papules by 50% in acne lesions [37].
Immunity induction therapy antibodies against the
Christie–Atkins–Munch–Peterson (CAMP) factor
show cytotoxicity against C. acnes and inhibit C. acnes
growth and the production of murine MIP-2 [38].
Investigations of vaccines produced by Staphylococcus
capitis E12 to prevent C. acnes overgrowth and destroy
overgrown C. acnes are ongoing [39]. Different
monoclonal antibodies blocking cytokines to suppress
inflammation are needed as killed C. acnes induces
inflammatory cytokines [40].
© Our Dermatol Online 1.2022

Light and Laser Therapy
Light and laser therapies have had their application
broadened in the treatment of active acne. Laser
therapy is advantageous as it is an in-office treatment
and provides no systemic side effects. Red light,
blue light, or combined red-blue light leads to the
photo-excitation of endogenous bacterial porphyrins,
singlet oxygen production, and subsequent C. acnes
destruction [41].
Photodynamic therapy has shown the most consistent
improvement in acne. A randomized control trial
reported 5-aminolevulinic acid-PDT (ALA-PDT)
followed by adapalene or oral doxycycline showed
a greater reduction of inflammation and the total
lesion count in the PDT group at twelve weeks [42].
Intense pulsed light (IPL) is able to destroy C. acnes
and lead to the thermolysis of vessels supplying the
sebaceous glands. As a result, it decreases sebum
production. A study done on ten patients with mild
to moderate acne with IPL using a dual-band “notch”
acne filter showed that overall lesion clearance was
substantial after four weeks of follow-up [43]. However,
in recent research comparing Nd: YAG and IPL, a
greater reduction of acne lesions, especially of noninflammatory lesions, was seen with Nd: YAG laser [44].
Pulsed dye laser (585–595 nm) uses an organic dye as
the laser solution and targets oxyhemoglobin, which
causes the heating and photothermolysis of vessels
supplying inflammatory acne lesions. A comparison
of 585 pulsed dye lasers alone or in combination with
Nd: YAG laser showed that inflammatory acne lesions
were significantly reduced (82.5–83.5%) [45].
Fire Needle Therapy
Fire needle therapy is a form of acupuncture,
which exhibits both conventional acupuncture and
moxibustion. It is used in traditional Chinese medicine
for numerous skin diseases, mainly for the clinical
treatment of moderate to severe acne, especially in
cystic cases. Fire needle therapy is included in the
Chinese Acne Treatment Guidelines [46]. After
routine disinfection, an acupuncture needle of
0.15 mm is heated with an alcohol lamp and pricked
in the center of the pustule or cyst. The second or
third acupuncture needle is heated until red hot and
quickly and accurately pricked into the lesion. A recent
study has shown that it is able to reduce the release
of inflammatory factors [47], promote circulation,
promote metabolism, and restore damaged tissue,
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leading to less scarring [48]. A systematic review and
meta-analysis done in 2019 indicated fire needle as a
monotherapy or combined with different Chinese and
Western medicines, which is equally effective as other
conventional modalities of acne treatment [49]. There
are no recorded side effects mentioned in the review.
Given increasing antibiotic resistance and different
undesirable side effects, the currently recommended
treatment for acne needs to be upgraded, and
alternative modalities should be considered.

CONCLUSION
Although multiple guidelines recommend limiting the
use and decreasing antibiotic resistance, antibiotics are
frequently used agents for moderate to severe acne.
Topical alternatives, spironolactone, isotretinoin,
combined oral contraceptives, and fire needles are
all effective therapeutic alternatives. Consideration
should be given to these options to improve antibiotic
stewardship and proper treatment outcomes for the
patient.
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