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Abstract

Acne vulgaris is one of the most common skin disorders worldwide. It typically affects skin areas with a high density of
sebaceous glands such as the face, upper arms, chest, and/or back. Historically, the majority of research efforts have focused
on facial acne vulgaris, even though approximately half of patients with facial lesions demonstrate truncal involvement.
Truncal acne vulgaris is challenging to treat and poses a significant psychosocial burden on patients. Despite these char-
acteristics, studies specifically examining truncal acne vulgaris are limited, with treatment guidelines largely derived from
facial protocols. Therefore, truncal acne remains an understudied clinical problem. Here, we provide a clinically focused
review on the epidemiology, evaluation, and available treatment options for truncal acne vulgaris. In doing so, we highlight
knowledge gaps with the goal of spurring further investigation into the management of truncal acne vulgaris.

1 Introduction
Key Points
Acne vulgaris (AV) is one of the most common skin dis-
orders, present in nearly 10% of all individuals worldwide
[1]. While AV affects more than 85% of adolescents, it often
continues well into the fifth decade of life for both men and

The majority of acne literature and treatment guide-
lines have focused on facial acne, despite nearly 50% of
patients with acne exhibiting lesions on the trunk and the
negative impact truncal acne has on a patient’s quality of

life.

We comprehensively review the current clinical knowl-
edge regarding the medical management of truncal acne
and the cosmetic interventions that can be utilized to
ameliorate its consequences.

New targeted, effective, and safe therapies for truncal
acne, along with its scarring sequelae, are needed to
enhance the quality of life of patients with acne.
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women [2, 3]. It is a multifactorial inflammatory condition
of the pilosebaceous unit characterized by the appearance
of various cutaneous lesions including closed and open
comedones, inflammatory papules and pustules, nodules,
and cysts. These lesions are typically limited to skin areas
with a high density of sebaceous glands such as the face,
shoulders, and trunk (chest and/or back) [4].

The majority of AV literature and guidelines have focused
on facial acne [5, 6], despite the high percentage of patients
exhibiting lesions on both the face and trunk [7-9] and the
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negative impact of truncal acne on a patient’s quality of life
[9-11]. The overall paucity of clinical data and management
options dedicated to truncal acne may be due in part to the
greater visibility of facial lesions compared with lesions on
the trunk. As such, truncal acne is a largely underappreciated
clinical problem that requires further attention.

2 Methodology

We performed a literature search of articles published from
inception to April 2022 on the topic of truncal acne, query-
ing PubMed for the keywords: “Truncal Acne;” “Trunk”
AND “Acne;” “Chest” AND “Acne;” “Back” AND “Acne;”
“Acne Conglobata;” “Acne Fulminans;” “Truncal Acne”
AND “Scars;” “Truncal acne” AND “Laser;” and “Acne
scars” AND “[name of treatment modality]”. Treatment
modalities were determined based on the availability of
treatments in an outpatient setting and the authors’ experi-
ence with acne scarring. These included: pulsed dye laser,
intense pulsed light, ablative fractional laser, non-ablative
fractional laser, picosecond laser, microneedling, radiofre-
quency, intralesional corticosteroid/triamcinolone, 5-fluo-
rouracil (5-FU), poly-L-lactic acid, and polymethylmeth-
acrylate. Queries were also performed with the application
of filters for randomized clinical trials, systematic reviews,
and reviews. Further searches were conducted to expand the
queries for the epidemiology, evaluation, grading scales, dif-
ferential diagnosis, treatment, and the psychological/quality-
of-life burden associated with truncal acne. Article titles and
abstracts were screened for review. Only articles written in
the English language were considered and subsequently
selected based on their relevance to the topics described
herein. In cases where data were not available for truncal
acne, articles from the facial acne literature were included
and facial data were denoted in the text. We additionally
searched the references of selected articles for appropri-
ate and related articles. Other articles were also included
after the initial search period and initial article submission
based on new publications. A systematic review was not
performed.

3 Background

3.1 Epidemiology

One of the first cohort studies (n = 696) evaluating the
prevalence of truncal AV in patients aged 14-20 years
found that 52.3% of patients with facial acne also had trun-

cal involvement, while only 2.3% of patients presented
with truncal acne alone [7]. Of note, 22.4% of patients
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who presented with a chief complaint of facial acne were
found to have truncal lesions only after examination of
the chest and/or back [7], underscoring the importance
of thoroughly evaluating extra-facial involvement. Impor-
tantly, 78.2% of these patients desired treatment for their
truncal acne, irrespective of whether truncal lesions were
part of their main concern [7]. In a separate cohort of 965
patients with AV, 45% and 61% exhibited acne on the chest
and back, respectively [12]. Moreover, approximately 33%
of these patients erroneously denied any truncal involve-
ment, emphasizing the necessity of properly examining
the chest and back, as patients may not fully recognize the
breadth of their AV. In the largest European cohort of 2926
patients, 35.6% of all patients displayed lesions on both
the face and trunk, with men exhibiting a greater likeli-
hood of truncal involvement (48.6% vs 30.8% [female]; p
< 0.0001) and scarring (50.7 vs 44.5 [female]; p < 0.0042)
[13]. In a smaller cohort of 98 Portuguese medical stu-
dents, a similar proportion (36.1%) exhibited AV lesions
on both the face and back [14]. However, in the STRIDE
online survey, a greater proportion of respondents (53%; n
= 694/1309) had both facial and truncal AV [9], a finding
supported by the Wakefield online survey, which revealed
that 51% (n = 1019/2000) of individuals reported facial
and truncal involvement [15]. In the STRIDE study, of the
individuals who reported facial and truncal involvement,
54.3% had face and back only; 38.5% had face, chest, and
back; and 7.3% had face and chest only [9]. Importantly,
analysis of acne severity in these latter two studies also
appeared to serve as a prognostic risk factor for truncal
involvement [9, 15].

Other studies have focused on male, female, and
transgender rates of truncal acne. In a cohort of 2200
18-year-old Brazilian male individuals, Isaacsson et al.
report that 76.2% of patients had facial acne, while 31.1%
of patients displayed back lesions and 50.1% exhibited
chest lesions [16]. In a separate cohort of 374 adult
women, 89.8% of patients exhibited facial acne while
48.4% of patients had truncal acne [17]. Considering the
close pathogenic relationship between androgens and acne
[4], it is important for dermatologists to recognize truncal
AV in transgender patients [18]. In a prospective study
evaluating acne in 20 transgender men undergoing gender-
affirming hormonal therapy, acne on the chest and/or back
increased from a baseline of 15% to 88.2% after 6 months
of androgen therapy, ultimately decreasing to 50% after 12
months of therapy [19].

Overall, these studies indicate that truncal AV occurs in
approximately 50% of patients with facial acne without a
clear predilection for either the chest or back based on the
limited epidemiological studies available. Further informa-
tion regarding the epidemiology of truncal acne, including
the age-based distribution, has been reviewed previously
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[15]. Moving forward, large-scale international studies
are needed to accurately quantify the global incidence and
prevalence of truncal AV, as well as to assess possible vari-
ations in chest and/or back acne—especially as they pertain
to unique subgroups such as age, sex, ethnicity, and severity.

3.2 Distinguishing Truncal Acne

When evaluating patients for the presence of truncal AV
(Fig. 1), it is important to remain mindful of other skin con-
ditions that may present with similar clinical findings. The
primary entities in the differential diagnosis of truncal AV
include folliculidities of varying etiologies, such as bacte-
rial folliculitis, Malassezia (Pityrosporum) folliculitis, and
immunosuppression-associated eosinophilic folliculitis,
along with demodicosis, acneiform drug eruptions, miliaria
rubra, and transient acantholytic dermatosis (Fig. 2).
Bacterial folliculitis (Fig. 2a) can mimic and co-exist with
truncal AV. It is most commonly caused by Staphylococ-
cus and Gram-negative bacteria [20]. Bacterial folliculitis
can be distinguished from AV by the lack of comedones
associated with monomorphic pustules. The type of bacte-
rial folliculitis that most readily mimics the corporeal dis-
tribution of truncal AV is Pseudomonas folliculitis, which
is associated with the use of spas, hot tubs, or swimming

Fig. 1 Truncal acne vulgaris.

Chest

pools—colloquially known as “hot-tub folliculitis” [21]. A
patient history detailing such activities 24—48 hours before
presentation raises clinical suspicion for Pseudomonal eti-
ology. In these patients, pustule cultures reveal the pres-
ence of Pseudomonas, and lesions usually resolve without
treatment after several days. Gram-negative folliculitis can
also result from antibiotic use, particularly in the setting of
AV treatment. Long-term use of broad-spectrum antibiot-
ics can disrupt the normal cutaneous flora, leading to the
replacement of Gram-positive microbes with the overgrowth
of Gram-negative bacteria, including Pseudomonas [22].
Therefore, Gram-negative folliculitis should be considered
in patients with a history of prolonged oral antibiotic use,
especially in patients with recalcitrant AV. Other features
of Gram-negative folliculitis include male predominance,
Gram-negative isolation from nares, and hyperseborrhea.
Gram-negative folliculitis secondary to Pseudomonas
tends to self-resolve within a week with good skin hygiene;
however, oral ciprofloxacin 250-750 mg twice daily can be
utilized in patients with widespread skin involvement [23].
For non-Pseudomonal Gram-negative culprits, ampicillin
250-500 mg four times daily or trimethoprim-sulfamethox-
azole 160/800 mg (double strength) twice daily for 2 weeks
typically suffices. For recalcitrant Gram-negative folliculitis,
patients can be treated with isotretinoin 0.5-1.0 mg/kg daily
for 4-5 months, which is the preferred treatment [22].

Back

Clinical images of acne vulgaris
affecting the chest (a, b) and
back (c, d). Erythematous
inflammatory papules and
pustules can be seen on the
chest and back (a—d), along
with nodular lesions on the
back (¢, d). General chest- and
back-specific distribution pat-
terns can also be observed in
patients. Specifically, chest acne
frequently drapes across the
clavicles towards the sternum
with a concentration often seen
centrally over the sternum. On
the back, acne often presents
broadly across the upper back
and tapers centrally over the
spine
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Fig. 2 Differential diagnosis for
truncal acne illustrated through
disease on the back. Clinical
images of bacterial folliculitis
(a), Malassezia folliculitis

(b), eosinophilic folliculitis

(¢), Demodex folliculitis (d),
acneiform drug eruption fol-
lowing epidermal growth factor
receptor inhibitor (e), acneiform
drug eruption following corti-
costeroid use (f), miliaria rubra
(g), and transient acantholytic
dermatosis (h). The image in
(d) courtesy of T.J. Orlowski,
MD; H.H. Reynolds, MD; and
L.V. Graham, MD, PhD. from
[60]

Malassezia (Pityrosporum) folliculitis (Fig. 2b) is an
inflammatory skin disorder that mainly affects the trunk
and is caused by the overgrowth of the lipophilic yeast,
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Malassezia furfur [24]. It can be distinguished from trun-
cal AV by a microscopic assessment of follicular pustule
content using a potassium hydroxide preparation, which



Truncal Acne and Scarring: A Comprehensive Review

characteristically shows clusters of round spores and hyphal
elements [25]. Malassezia can also be detected on a skin
biopsy with periodic acid-Schiff staining, demonstrating
yeast clusters and inflammatory cells within dilated folli-
cles [26]. Other features more consistent with Malassezia
include increased lesional pruritus [27], the absence of cysts
or comedones [28], and, importantly, swift resolution with
antifungal agents and exacerbation with antibiotics [25].
Of note, both AV and Malassezia can co-exist in patients
[13, 29], making patient-tailored treatment plans essential
for optimal management. Treatment options for Malassezia
include systemic antifungal agents such as oral fluconazole
100-200 mg daily up to 4 weeks [30], or topical agents
including ketoconazole and selenium sulfide shampoos [25].

Another folliculitis often misdiagnosed as truncal AV is
immunosuppression-associated eosinophilic folliculitis (EF;
Fig. 2¢), which is characterized by relapsing waves of sterile
pruritic follicular papules and pustules commonly affect-
ing the trunk of HIV-positive men [31]. In women with
HIV-associated EF, facial involvement may be the primary
site in contrast to the trunk [32]. Patients with hematologic
malignancies have also been reported to present with EF
[33, 34]. This form is distinct from classical eosinophilic
pustular folliculitis, also known as Ofuji disease, owing
to the absence of typical arcuate or annular plaques with
central-clearing and pink pustule-studded borders [35]. The
invariant feature of immunosuppression-associated EF is
intense pruritus, which is infrequently reported in truncal
AV. Histopathological analysis of skin biopsies demonstrates
characteristic eosinophilic spongiosis in the epithelial layer
of the follicular infundibulum with eosinophilic infiltrate of
the follicle. In HIV-associated cases, patients typically have
CD4+ counts below 200 cells/mm?, although it can occur
with higher CD4 counts [32]. Patients with HIV infection
who present with EF should be started on anti-retroviral
therapy and topical corticosteroids to affected areas; anti-
pruritic medicines such as antihistamines may help treat EF-
associated pruritus [36].

Demodex folliculitis (Fig. 2d), also known as demodi-
cosis, is a skin disease caused by over-colonization of the
pilosebaceous unit by the saprophytic mites, Demodex fol-
liculorum or Demodex brevis. Demodex folliculitis shares
many cutaneous features with AV, and can lead to misdiag-
nosis [37]. Patients with Demodex folliculitis display cuta-
neous lesions of varying severity and morphology includ-
ing follicular papules, pustules, or nodules [38]. Similar to
Malassezia, one of the cardinal features is lesional pruritus,
which is usually absent in AV. Diagnosis is made with an
increased mite density (> 5 organisms/cm?) as assessed
by a standard skin surface biopsy [39], or superficial nee-
dle scraping of pustular lesions followed by mineral oil
preparation and visualization with light microscopy [40].

Further studies have shown an increased rate of demodico-
sis in patients with AV, indicating that Demodex infestation
should be considered in patients with treatment-resistant
AV [41]. Treatments include oral therapies such as met-
ronidazole and ivermectin, as well as topical treatments
including permethrin, crotamiton, and benzoyl benzoate
[42-44].

Drug-induced acne is another cutaneous process that
mimics AV. While there are no firm criteria to define
drug-induced AV, the temporal relationship between the
start of a medication and the appearance of monomorphic
comedone-free inflammatory lesions provides support for a
drug-induced reaction. Furthermore, acneiform drug erup-
tions improve after discontinuation of the culprit medica-
tion and recur with rechallenge. Multiple drugs have been
reported to cause acneiform eruptions, including epidermal
growth factor receptor inhibitors (Fig. 2e) [45], topical and
systemic corticosteroids (Fig. 2f) [46], anti-epileptic drugs
[47], lithium [48], Janus kinase inhibitors [49], and many
others [50, 51]. Treatment often depends on the severity
of the eruption. Tetracycline-based antibiotics and topical
tazarotene are often utilized to mitigate severe reactions [51,
52]; however, although rare, discontinuation of the drug may
be required.

Last, miliaria rubra (Fig. 2g) and transient acantholytic
dermatosis (Fig. 2h) are processes that present clinically
like truncal AV. Miliaria rubra is caused by obstruction
of eccrine sweat glands, leading to the retention of sweat
within the epidermis and dermis [53]. Typically affecting
the trunk, miliaria is characterized by pink non-follicular
macules and papules, which may also contain a central
vesicle. It can be distinguished from truncal AV via its
minimal follicular involvement, along with intense pru-
ritic or stinging sensations that are usually precipitated by
circumstances that promote sweating. Furthermore, skin
occlusion, such as from tight non-breathable clothing [54]
or bandages/patches [55] can also cause miliaria. Because
hot and humid environments are the most significant fac-
tors contributing to the development of miliaria, its treat-
ment mainly centers on reducing the patient’s exposure
to heat and humidity, or removal of occlusive materials.
Transient acantholytic dermatosis, also called Grover’s
disease, presents with monomorphic red, scaly papules,
and papulovesicles usually distributed along the trunk.
Like miliaria, the condition is associated with excess heat
and sweating [56], and has been described in patients
with prolonged bedrest [57]; other causes include ioniz-
ing radiation and various medications [58, 59]. Lesions
are typically pruritic, which may promote excoriations.
Treatment usually consists of avoiding heat and sweating,
application of emollients, and the use of topical corticos-
teroids [56, 59].
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3.3 Onthe AV Spectrum: Acne Conglobata,
Follicular Occlusion Tetrad, and Acne Fulminans

Acne conglobata (AC) is a severe and rare form of inflam-
matory AV that typically affects the chest and/or back. While
AC is on the spectrum of AV, its severity and high rates of
scarring necessitate specific management, differentiating
it from typical truncal AV. Major clinical features distin-
guishing AC from AV include the presence of polyporous
comedones, cysts, abscesses, and sinus tracts that often drain
purulent malodorous fluid; scar formation along with disfig-
urement is a prominent and common consequence [61-63].
History should be obtained from the patient in regard to
performance-enhancing supplements as AC has been asso-
ciated with the use of anabolic steroids and is common in
bodybuilders [64]. It has also been observed after adminis-
tration of high-dose testosterone therapy for the treatment of
hereditary tall stature [65]. While AC can occur alone, when
it coincides with hidradenitis suppurativa, dissecting cellu-
litis of the scalp, and pilonidal disease [63], it becomes part
of a rare syndrome known as the “follicular occlusion tetrad”
[66—68]. These four conditions share common pathogenic
processes consisting of follicular occlusion and rupture,
suppurative inflammation, bacterial overgrowth, and sinus
tract formation. Treatment for AC can be challenging as it
is often resistant to therapy, but includes isotretinoin 0.5-1
mg/kg daily for multiple months [6, 69] with the possible
combination of oral prednisone 1 mg/kg daily for several
weeks should patients exhibit systemic symptoms such as
fever, malaise, and weight loss [61, 67]. Oral antibiotics such
as minocycline in combination with azelaic acid may also
be utilized when patients do not tolerate isotretinoin [6, 70].
Simultaneous use of systemic retinoids and tetracycline class
antibiotics should be avoided to prevent the development
of drug-induced intracranial hypertension (also known as
pseudotumor cerebri) [71]. While large-scale trials have not
yet been conducted, beneficial effects of adalimumab [62,
72] and infliximab [73] have been described in individual
case reports and warrant further investigation.

Acne fulminans is another severe variant of inflamma-
tory acne. It is characterized by an abrupt and dramatic
flare of inflammatory lesions with erosions, ulcerations,
and hemorrhagic nodules. Acne fulminans can present with
or without systemic symptoms (i.e., fever, malaise, arthral-
gias) [74]. Isotretinoin therapy, specifically when initiated at
high doses, may precipitate acne fulminans in patients with
severe AV [74, 75]. Treatment consists of immediate use
of systemic corticosteroids (0.5-1.0 mg/kg daily) for 2—4
weeks depending on the presence of systemic symptoms and
until lesions have healed [74]. Afterwards, low-dose isotreti-
noin can be started (0.1 mg/kg daily) in conjunction with
systemic corticosteroids for at least 4 weeks followed by a
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gradual steroid taper and concurrent increase in isotretinoin
dosing [74].

3.4 Psychosocial Burden of Truncal Acne

Truncal acne significantly impacts a patient’s quality of life.
An international cross-sectional survey (n = 1309) aimed
at evaluating the relationship between acne site and quality
of life found that individuals with both facial and truncal
acne experienced a greater negative impact on their lives as
compared with individuals with facial acne alone [9]. Spe-
cifically, individuals with truncal acne felt embarrassed to
wear clothing that revealed their lesions or attend the beach
or pool. Site-specific influences also exhibited differential
effects on men and women: while facial acne was associated
with greater self-consciousness in women, back acne signifi-
cantly affected sexual and body self-consciousness in both
men and women [11]. The substantial psychological effect
that truncal acne exerts on a patient’s life is corroborated by
the unanimous consensus (n = 13/13) of the Experts Panel
that truncal acne has a “specific impact on patients that is
distinct from that of facial acne” [76]. Indeed, the psycho-
logical impact of adult acne can be as severe as other chronic
conditions such as asthma, epilepsy, and arthritis [77].

4 Evaluating Truncal Acne

Grading systems are an important clinical tool to help deter-
mine disease severity, guide patient care, and measure treat-
ment progress. There is an increasing number of evalua-
tion tools available to clinicians, with no universally agreed
upon standard. Unique scales exist for multiple facets of AV:
severity [78, 79], number of lesions [80], and anatomical
sites affected [81]. There are also scales for scarring [82—84]
and the psychological factors associated with acne [77, 85,
86]. In total, more than 25 grading systems exist and have
been reviewed previously [87-89]. More recently, two addi-
tional scales have been developed. The first aims to create a
global grading system that accounts for primary lesions (i.e.,
types of lesions) and secondary changes (i.e., scarring and
post-inflammatory changes) [90]. The second is a grading
tool specifically designed to evaluate the global impact of
truncal AV, incorporating the patient’s disease and family
history, disease severity, and quality of life into one holistic
score [91]. This latter system joins five other scoring tools
described in the English literature that have been utilized for
truncal acne [7, 76, 79, 81, 89] (Table 1). As more research
trials begin to evaluate the efficacy of novel therapies for
treating truncal AV specifically, it will be essential for the
AV field to reach a consensus on a global grading stand-
ard against which rigorous comparative analyses can be
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conducted to determine the relative efficacies of each treat-
ment for different anatomical sites.

5 Management of Truncal AV

Despite its well-established prevalence, psychological
effects, and potential for physical disfigurement, therapy
guidelines specifically tailored for truncal AV remain an
unmet clinical need [93, 94]. For the limited number of
trials examining topical and oral therapies for truncal AV
(Table 2), the protocols have been largely derived from facial
AV studies. As such, trunk-specific protocols and guidelines
are necessary to optimize care for truncal patients with AV.
Currently, both topical and systemic treatments are utilized
in the management of truncal AV; the clinical efficacy,
advantages, and limitations for each treatment are discussed
below. Other forms of clinical management, including pre-
ventative measures, adequate skin care, and extensive coun-
seling are not reviewed, but have been described elsewhere
[8, 94].

5.1 Topical Therapies

Topical formulations are commonly utilized for mild truncal
AV. Currently, common regimens include benzoyl peroxide
(BPO), topical antibiotics, and first- or second-generation
retinoids, either as single agents or in combination. Recently,
several topical agents have been evaluated for truncal AV,
including trifarotene [76], tazarotene [95], azelaic acid [96],
and dapsone [97].

5.1.1 BPO

One of the major advantages of BPO, a bactericidal agent,
is that it has been shown to help reduce antibiotic-resistant
strains of Cutibacterium acnes [98—100]. It is made in wash,
bar, foam, gel, and cream formulations, with some studies
reporting a potential advantage of foams when applying to
the large and often hairy surface areas of the trunk [101].
Specific formulations have also been designed for leave-on
or wash-off applications. Benzoyl peroxide reduced C. acnes
colony density on participants’ backs using both the 5.3%
foam leave-on formulation [102], or the 9.8% wash-off for-
mulation with a 2-minute contact time [103]. However, no
placebo-controlled trials have examined the efficacy of BPO
in treating truncal AV. Despite the lack of randomized con-
trolled trials, it remains a commonly prescribed therapy [93].
Benzoyl peroxide is also frequently used and recommended
in combination with topical antibiotics and/or retinoids [5],
with evidence supporting its use in truncal AV primarily
derived from its efficacy in treating facial AV [104-107].
One of its disadvantages is its ability to bleach hair, clothing,
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and linens, with patients often preferring the wash-off for-
mulation to minimize these effects.

5.1.2 Antibiotics

Topical antibiotics such as clindamycin, erythromycin, and
minocycline are other anti-microbials utilized for AV. These
agents function against the overgrowth of C. acnes through
both antibacterial and anti-inflammatory mechanisms [108],
but can induce bacterial resistance when used as monothera-
pies [109]. Studies demonstrated that combination therapy
of topical antibiotics with BPO effectively decreased facial
colonization of antibiotic-resistant strains of C. acnes [98],
ultimately leading to treatment guidelines formally discour-
aging topical antibiotics as monotherapies [5]. Multiple
trials have evaluated the superiority of fixed-combination
treatments consisting of topical antibiotics and BPO (i.e.,
clindamycin 1% + BPO 5%) in facial AV [106, 110-115],
but no similar trial has been conducted for truncal AV. Fur-
thermore, topical minocycline in a 4% foam formulation
has been recently US Food and Drug Administration (FDA)
approved for the treatment of moderate-to-severe facial AV
[116]. One of the major advantages of the topical formula-
tion includes its favorable safety profile in comparison to
systemic minocycline [117]. Pooled analyses from two phase
III, randomized, vehicle-controlled studies (n = 640 [mino-
cycline 4% foam] and n = 321 [vehicle] across both trials)
demonstrated that topical minocycline applied once daily
to the face for 12 weeks resulted in a greater Investigator’s
Global Assessment (IGA) success rate versus the vehicle
control (5.17% vehicle-controlled rate; p = 0.0188) [118].
However, further studies will be required to assess the effi-
cacy of topical minocycline for treating truncal AV.

5.1.3 Retinoids

Another class of topical therapeutics are retinoids such as
tretinoin, adapalene, tazarotene, and trifarotene. Topical reti-
noids prevent microcomedones, normalize follicular kerati-
nization, reduce inflammation, and are an effective core
therapy for AV [119, 120]. Food and Drug Administration
approved for facial AV, tazarotene 0.045% lotion has been
recently evaluated for treating truncal acne. In a small non-
controlled trial (n = 19), tazarotene resulted in 89% IGA suc-
cess rates following a 12-week treatment period [95]. More-
over, trifarotene, a retinoic acid receptor-y selective agonist,
demonstrated safety and efficacy in treating both facial and
truncal AV in multiple trials [76, 121], and has been FDA
approved for truncal AV. In the PERFECT I and II trials (n =
1214 [trifarotene] and 1206 [vehicle] across both trials), Tan
et al. report that trifarotene 0.005% cream applied once daily
for 12 weeks resulted in a 35.7% Physician Global Assess-
ment (PGA) success rate versus 25.0% with a vehicle control
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(10.7% vehicle-controlled rate; p < 0.001) in PERFECT I
and 42.6% versus 29.9% (12.7% vehicle-controlled rate; p <
0.001) in PERFECT II [76]. Trifarotene also improved both
inflammatory and non-inflammatory truncal lesions by week
4 in PERFECT I and by week 2 in PERFECT II, whereas
PGA success rates reached statistical significance in both
trials (PERFECT I 8.9% vehicle-controlled rate, p < 0.05;
PERFECT II 8.0% vehicle-controlled rate; p < 0.05) by
week 8 [76]. Of note, the exclusion criterion for trifarotene
was the presence of severe acne, as evidenced by more than
one nodule on the face or trunk. Long-term safety and effi-
cacy were also evaluated in an independent 52-week open-
label trial of 453 patients with moderate facial and truncal
acne. In this study, once-daily topical trifarotene 0.005%
resulted in truncal PGA success rates of 38.6% and 66.9%
at 12 weeks (Fig. 3a, b) and 52 weeks, respectively [121].
The most common adverse effects to trifarotene treatment
were mild pruritus (4.6%), irritation (4.2%), and sunburn
(1.8%). Fixed combinations of topical retinoids with BPO
or antibiotics have also been evaluated in the treatment of
facial acne, but further trials need to be conducted in truncal
AV [105, 106, 122-124].

5.1.4 Hormonal Topical Therapy

Clascoterone (cortexolone 17a-propionate) 1% cream is
another topical AV therapy, and is FDA-approved for the
treatment of facial acne [125]. Clascoterone decreases AV by
preventing dihydrotestosterone from binding to local andro-
gen receptors in the skin, thereby attenuating sebum produc-
tion and downstream acnegenic pathways [126]. A major
advantage of its topical formulation is that it demonstrates
minimal systemic uptake [127, 128], circumventing the
unwanted hormonal side effects of anti-androgenic therapy
in male and pregnant patients (discussed in detail below with
systemic spironolactone). This unique property may also be

Fig.3 Treatment of truncal

Before

advantageous for treating AV in transgender men undergoing
gender-affirming hormone therapy by targeting the hormo-
nal pathogenesis of acne at the skin and avoiding systemic
anti-androgenic effects [129]. In two randomized, phase III,
vehicle-controlled trials (n = 722 [clascoterone 1% cream]
and n = 718 [vehicle] across both trials), clascoterone 1%
cream twice daily demonstrated a significant improvement
of facial AV after 12 weeks of treatment in comparison to
a vehicle (p < 0.001) [126]. An open-label extension study
found that clascoterone 1% cream had a favorable long-term
safety profile when applied to both the face and/or trunk
[130]. However, long-term efficacy was not evaluated for
either the face or trunk. Therefore, further trials are needed
to assess whether clascoterone 1% is effective at treating
truncal AV.

5.1.5 Azelaic Acid and Sulfone Agents

Topical azelaic acid and dapsone formulations have also
been studied for treating truncal AV [96, 97, 131]. In small
open-label trials of 15% azelaic acid foam twice daily (n =
18) or 20% cream twice daily (n = 251 women), patients
exhibited improvement after 16 weeks [96] and 12 weeks
[131], respectively. Although well tolerated in both studies,
rare side effects included xerosis and skin tingling or burn-
ing. Likewise, 7.5% dapsone gel was evaluated in a three-
center open-label trial of 20 patients with truncal AV with
approximately half of patients demonstrating skin improve-
ment following a once-daily application to the back for 16
weeks [97]. The medication was well tolerated without any
reported side effects [97].

5.1.6 Advantages and Disadvantages of Topical Agents

As there is reduced systemic absorption from topical appli-
cations, advantages include potential long-term use without

After

acne with either topical trifaro-
tene or oral sarecycline. Clinical
images of truncal acne on the
back of a patient before (a) and
after a 12-week treatment (b)
with topical trifarotene (0.005%
daily) or before (¢) and after a
12-week treatment (d) with oral
sarecycline (1.5 mg/kg daily).
Images from (a, b) adapted
from Blume-Peytavi et al. [121].
Images from (c, d) are from a
12-week open-label clinical trial
with oral sarecycline

Trifarotene

Sarecycline
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significant systemic adverse effects, and compatibility with
other medical comorbidities. Despite these advantages,
limitations to topical therapies and factors contributing to
possible low adherence include the difficulty for patients
to self-administer medication, the large surface area requir-
ing treatment, and irritation at the site of application, espe-
cially with retinoids. Moreover, the physical properties of
topical formulations (i.e., gels, lotions, foams) play a signifi-
cant role in patient preference and adherence [132]. Finally,
while mild and moderate acne may respond well to topical
treatment, limited evidence exists on the efficacy of topi-
cal agents in treating severe disease. Indeed, the PERFECT
trials with topical trifarotene excluded patients with nodu-
lar acne [76], and guidelines do not recommend topicals as
monotherapies for nodular AV [6]. Given these properties,
oral medications may be more appropriate and in greater
alignment with patient preferences.

5.2 Oral Therapy

The most widely utilized medication classes for oral therapy
are antimicrobials, retinoids, and hormonal therapies, espe-
cially in moderate-to-severe cases. For truncal AV, clini-
cians often consider systemic treatment necessary, given the
practical difficulties of treating extensive surface areas with
topical agents alone. In clinical practice, it is also common
to combine oral and topical treatments to address truncal
involvement, such as the combination of systemic antibiot-
ics and topical BPO. Importantly, oral therapy increases the
possibility of systemic side effects, which may create dif-
ficulties for patients with multiple medical conditions.

5.2.1 Systemic Antibiotics

Oral antibiotics are first-line treatments for moderate-to-
severe facial and truncal AV, and are often used as a sec-
ond-line therapy for mild AV that is unresponsive to topical
agents. The most utilized class of antibiotics are the broad-
spectrum tetracyclines, such as doxycycline and minocycline
[133]. Tetracycline-based antibiotics treat AV by their direct
antimicrobial activity against C. acnes, as well as their anti-
inflammatory properties [133—135]. Doxycycline has been
shown to be effective at 1.2-2.4 mg/kg for 12 weeks for
moderate-to-severe acne [136]. However, the widespread use
of broad-spectrum tetracycline-class antibiotics has led to
resistance not only in C. acnes, but also in other commensal
bacteria [137, 138]. Because of their broad-spectrum activ-
ity, doxycycline and minocycline can alter the cutaneous and
gut microbiome, leading to dysbiosis [139, 140] and pos-
sibly contribute to the development of inflammatory bowel
disease [141]. To help prevent antibiotic resistance, guide-
lines recommend using antibiotics for less than 3 months and
with concomitant use of a topical retinoid and/or BPO [142].

More recently, sarecycline, a novel tetracycline-derived
antibiotic with narrow-spectrum activity, was FDA approved
for the treatment of moderate-to-severe AV [143, 144].
While its core molecular structure is similar to other tet-
racycline class antibiotics, sarecycline contains a unique
C7 modification that imparts greater affinity for ribosomal
binding, enhanced inhibition of bacterial protein synthesis
through messenger RNA contact, and lower probability of
inducing antibiotic resistance [145-147]. Sarecycline dis-
plays targeted antimicrobial activity against C. acnes, and
other pathogenic Gram-positive bacteria, while exerting a
16- to 32-fold decrease in activity against enteric Gram-
negative microbes as compared with doxycycline or mino-
cycline [147]. Sarecycline was also shown to be four- to
eightfold less active against anaerobes that typically colo-
nize the human digestive tract in comparison to doxycycline
[146]. These unique features may diminish the extent of skin
and gut bacterial dysbiosis typically observed with broad-
spectrum tetracyclines [139, 140], improving the patient
experience by reducing the adverse effects from antibiotic
therapy of AV [148].

The efficacy of sarecycline in treating patients with
moderate-to-severe facial and truncal AV was evaluated
in two, large randomized clinical trials (n = 2002 total),
SC1401 (n = 483 sarecycline; n = 485 placebo) and SC1402
(n = 519 sarecycline; n = 515 placebo) [149]. In these
studies, patients who received sarecycline 1.5 mg/kg for
12 weeks achieved greater truncal IGA success rates in com-
parison to placebo for both the back and chest. In a separate
pooled analysis, sarecycline began demonstrating statisti-
cally significant improvements as early as 3 weeks for both
the chest (4.13% placebo-controlled rate; p < 0.05) and
back (5.09% placebo-controlled rate; p < 0.05) [150]. By 12
weeks, pooled analysis of the chest from SC1401/1402 tri-
als demonstrated a 12.65% placebo-controlled IGA success
rate (p < 0.05), while a pooled analysis of the back revealed
an 11.16% placebo-controlled IGA success rate (p < 0.05)
[150]. Clinical improvement following a 12-week treatment
course with sarecycline in an open-label clinical trial can
be readily seen as compared with baseline (Fig. 3c, d). Fur-
thermore, sarecycline also demonstrated a favorable safety
profile in comparison to doxycycline and minocycline [135].

5.2.2 Systemic Retinoids

Isotretinoin is the gold-standard oral medication FDA
approved for the treatment of severe, recalcitrant, and scar-
ring AV. Isotretinoin reduces sebum production; decreases
sebocyte proliferation and activity; and normalizes kerati-
nization to inhibit comedogenesis [151]. It is one of the
most successful treatments for severe AV, reducing lesions
[152], scarring [69, 153, 154], and the psychological
sequelae of AV [155, 156]. However, despite its efficacy

A\ Adis



S. G. Daniele et al.

during treatment, previous studies have reported relapse
rates as high as 33% [69] and 39% [157]. While age, sex,
or duration of acne prior to treatment did not influence
relapse rates, patients who had truncal AV experienced
greater relapses as compared with patients with facial
AV (40% [truncal] vs 20% [facial]; p < 0.05) [157]. In
this study, further analysis of the total cumulative dose of
isotretinoin revealed that 82% of patients who had received
<120 mg/kg relapsed in contrast to 30% of patients who
received greater dosages (p < 0.01). This finding intro-
duced the concept of cumulative dosing thresholds for
isotretinoin treatment.

For severe, recalcitrant nodular AV, isotretinoin is often
started at 0.5 mg/kg daily for 1 month and increased to
1.0 mg/kg daily, as tolerated, for 15-20 weeks to achieve
a cumulative dose of 120-150 mg/kg [5, 158]; however,
cumulative doses >200 mg/kg may be necessary for com-
plete AV resolution. In cases of mild-to-moderate AV, lower
doses have been evaluated in an effort to decrease adverse
effects and costs [159, 160]. While previous studies did not
a show a significant difference in treatment efficacy between
0.1 and 1.0 mg/kg daily for severe AV at the end of the
trial period, patients who were treated with higher dosages
(closer to 1.0 mg/kg daily) displayed reduced relapse rates
than those who were treated with lower dosages (0.1 mg/kg
daily) [69, 157, 161]; relapse rates were also decreased in
patients who received a cumulative dose of 120-150 mg/kg
[69]. Furthermore, other studies found that even higher
cumulative doses of 220 mg/kg [162] or 290 mg/kg [163]
may be necessary to maintain low rates of relapse.

However, whether current cumulative dosing standards
influence treatment efficacy and relapse continues to be
debated [154, 164, 165]. A prospective trial analyzing risk
factors for relapse after isotretinoin found that treatment
duration (p = 0.50), mean daily dose (p = 0.86), and sex
(p = 0.86), did not influence relapse rates; instead, the pres-
ence of lesions following treatment (p = 0.0011), young age
(p = 0.0022), and the presence of facial and truncal AV
(p = 0.036) increased the risk of relapse [166]. Cunliffe and
Norris also found that those who had truncal AV exhibited
greater relapse rates versus those with facial AV (43% vs
27%; p < 0.05) [167]. One constant across multiple vari-
ables and analyses is that the presence of truncal AV remains
a significant risk factor for relapse following isotretinoin
treatment. Therefore, while isotretinoin is highly effective
at eliminating both facial and truncal AV during the treat-
ment period, it may not always provide long-term clearance
for patients with truncal AV after a single treatment course.

The adverse effects associated with isotretinoin are dose
dependent [168], and have been described elsewhere [169].
Cheilitis, xerosis, and dermatitis are among the most fre-
quent mucocutaneous adverse effects. In fact, cheilitis is so
common that its absence in the setting of therapy “failure”
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should raise suspicion of non-adherence [169]. Attempts
to link isotretinoin use to depression, suicidal behavior,
or inflammatory bowel disease have created angst among
dermatologists and patients; however, these claims remain
controversial and evidence-based medicine to date suggests
the opposite [170-173]. The most serious adverse effect is
its teratogenicity [174]. As a consequence, an isotretinoin
registry named iPLEDGE was approved by the FDA in 2006
where prescribers and patients—both men and women—
enroll to manage the risk of isotretinoin teratogenicity and
prevent fetal exposure during pregnancy. Given this high
safety burden, proper patient counseling and encouragement
are imperative, especially in light of recent evidence show-
ing that 31% of all female patients of childbearing poten-
tial admitted non-adherence with iPLEDGE pregnancy
prevention measures [175]. Therefore, open discussions
with patients are essential to weigh the risks and benefits of
beginning isotretinoin therapy.

5.2.3 Systemic Hormonal Agents

Hormone therapies consist of combined oral contraceptives
(COC) and spironolactone. Composed of ethinyl estradiol
and progestin, COC exert their function in female patients
via downregulating the hypothalamic—pituitary—gonadal
axis to diminish androgen synthesis [176]; they also increase
the expression of sex hormone-binding globulin, further
decreasing the ability of free testosterone to activate sebum
production [177]. A meta-analysis substantiated that COC
are an effective monotherapy for facial AV, but that they
demonstrate delayed treatment onset in comparison to oral
antibiotics (6 months vs 3 months, respectively) [178]; how-
ever, the study found no difference in efficacy between the
two treatment options after 6 months. For moderate truncal
AV, a single-center, randomized, double-blinded trial stud-
ied the effect of ethinyl estradiol 0.02 mg/drospirenone 3
mg over the course of 24 weeks [179]. This study revealed
a significant improvement in non-inflammatory, inflam-
matory, and total lesions with hormone therapy compared
with placebo control, indicating that hormone therapy may
be effective for truncal AV. However, the success rate of
achieving clear or almost clear skin did not reach statistical
significance for COC vs placebo (53.3% vs 20%). Therefore,
larger multi-center studies are needed to better understand
the effect of COC in treating truncal AV in comparison to
facial AV.

Combined oral contraceptives are associated with an
increased risk for vascular events such as venous thrombo-
embolism (VTE). In a national cohort study from Denmark,
investigators found a VTE incidence rate of 0.06 events per
100 person-years for COC users versus 0.03 events per 100
person-years for non-users [180]. Further analyses examin-
ing VTE incidences of specific COC formulations revealed
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that drospirenone-containing contraceptives have an
increased incidence rate (0.03 events per 100 person-years)
in comparison to levonorgestrel-containing contraceptives
(0.013 events per 100 person-years) [181]. Drospirenone-
containing contraceptives have also demonstrated a greater
relative risk of VTE compared with second- and third-
generation COC [182]. The risk of cardiovascular events
associated with COC use are also greater in women who
smoke tobacco products, have genetic blood clotting defects,
or have co-existing diabetes mellitus and/or hypertension
[183, 184]. As such, a detailed medical/social history is
necessary along with blood pressure measurement as COC
are contraindicated in blood pressures exceeding 160/100
mmHg [185]. Furthermore, an increased risk of breast and
cervical cancers has been reported with COC, especially
with prolonged use [186]. A common misunderstanding is
that the combination of a drospirenone-containing COC (an
analog of spironolactone) with spironolactone may lead to
hyperkalemia; however, no clinically significant increases in
potassium have been observed [187].

While spironolactone is most commonly known for its
diuretic effects, it also exerts anti-androgenic activity by
decreasing testosterone production and competitively inhib-
iting both testosterone and dihydrotestosterone from binding
to androgen receptors in the skin [188, 189]. Even though it
has not been approved by the FDA for AV, it is commonly
used and small studies have reported success in treating AV
[190]. A retrospective study of 70 female individuals with
adult acne revealed that low-dose spironolactone (< 150 mg
daily) resulted in improved lesions on the chest and back at
both 6 and 12 months [191]. Another study of 110 female
patients found an average improvement of 73.1%, 75.9%,
and 77.6% in facial, chest, and back lesions, respectively,
following 17 months of spironolactone 100-200 mg daily
[192]. Current guidelines recommend spironolactone for
the treatment of acne in select women at a typical dosing of
50-200 mg daily [5].

Although spironolactone is generally well tolerated,
potential side effects include diuresis, menstrual irregulari-
ties, fatigue, headache, and dizziness [193]. Furthermore,
spironolactone may result in decreased libido, impotence,
and gynecomastia, which limit its use in male patients, and
is contraindicated in pregnancy because of an increased
risk of feminization of male fetuses [194]. Hyperkalemia
is extremely rare in healthy young adults [195], with one
retrospective study reporting hyperkalemia in 0.72% of all
recorded measurements [196]. Because of these findings,
the authors conclude that regular potassium monitoring in
young healthy women prescribed spironolactone for acne
may not be necessary. A separate study also found that less
than 1% of patients aged 18—45 years (n = 1/112) exhibited

hyperkalemia while taking spironolactone, but a greater
proportion of patients aged 46—65 years (16.7%; n = 2/12)
showed signs of hyperkalemia [195], suggesting that moni-
toring may be needed in older patients. Furthermore, moni-
toring may be indicated in patients who are concurrently
taking other hypertensive medications such as angioten-
sin-converting enzyme inhibitors or angiotensin receptor
blockers. Last, spironolactone may exhibit a slower onset of
efficacy, which may not align with patient preferences for
expeditious resolution of their acne [191].

6 Acne Scarring and Treatment
6.1 Scarring Rates

Affecting 87-95% of patients with acne, scarring is a det-
rimental consequence of AV and is positively correlated to
both the severity and duration of acne lesions [84, 197]. Sev-
eral grading scales exist to assess scar severity [82—-84, 197];
however, there is no consensus on a single universal scale of
choice. While the pathophysiology of post-acne scarring is
still unknown, evidence supports the role of a delayed and
prolonged inflammatory response to pathogenic antigens in
individuals who develop scars in comparison to those who
remain scar free [198].

Limited studies have evaluated scarring rates for trun-
cal AV, especially in a site- and sex-specific manner. In one
cohort of 185 patients (n = 101 female, 84 male), approxi-
mately 80% and 70% of men had scarring on their back and
chest, respectively, as compared with 35% and 40% of women
in these same truncal sites [197]. These findings suggest that
men may have a predisposition for truncal scarring. Further-
more, the frequency of scarring appears to affect anatomical
locations in unique ways. Specifically, the incidence of scar-
ring was found to be greatest on the face in comparison to the
back and chest [197]. In a subsequent study of 973 patients (n
= 564 female, 409 male), the authors developed the SCAR-S
evaluation tool to measure scar severity of the face, chest, and
back, observing that 87%, 38%, and 51% of patients displayed
scarring on the face, chest, and back, respectively [84], cor-
roborating earlier findings that the face has a greater inci-
dence of scarring compared with the trunk [197]. Moreover,
the authors from these two studies also analyzed the cor-
relation between the duration of untreated acne and scarring
severity, finding that scar severity peaked after 2-3 years of
untreated AV [84, 197]. Therefore, given the physical disfig-
urement and psychological sequelae associated with scarring,
prompt treatment of both facial and truncal acne is imperative
to help improve patients’ quality of life and prevent the need
for the procedural interventions described below.
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6.2 Treating AV Scarring

Similar to other aspects of AV, treatment of truncal acne
scarring is largely based on facial studies. However, in the
authors’ experience, truncal scarring is more difficult to treat
in comparison to facial scarring. As such, scar prevention
by timely medical management as described above is key,
considering that delayed treatment leads to increased scar-
ring [84, 199]. Furthermore, it is essential to medically con-
trol acne before proceeding with scar treatments because the
presence of active AV lesions reduces treatment efficacy.
Acne has several deleterious consequences, which include
post-inflammatory erythema (PIE; also known as acne-
induced macular erythema; AIME [200]), post-inflammatory
hyperpigmentation (PIH; also known as acne-induced macu-
lar hyperpigmentation; AIMH [200]), atrophic scars (i.e.,
ice-pick, rolling, and boxcar scars), and hypertrophic scars
[201, 202]. Moreover, particular scar morphologies have
been shown to vary based on anatomical locations. While
ice-pick, macular atrophic, hypertrophic, and keloid scars
affect the face, back, and chest collectively, follicular macu-
lar atrophic scars due to perifollicular elastolysis were exclu-
sive to the back and chest [197]. Post-inflammatory hyper-
pigmentation/acne-induced macular hyperpigmentation is

Fig.4 Treatment of truncal

more common in individuals with darker skin, while per-
sistent PIE/AIME can be seen in those with lighter skin
[201]. Scarring secondary to acne is thought to be a product
of aberrant collagen production or degradation following
cutaneous inflammation [198, 203]. Without prompt medical
treatment, truncal AV can lead to severe and broad atrophic
scars (Fig. 4a, b), as well as hypertrophic scars, particularly
on the upper aspects of the back, chest, and shoulders [204].
Considering that multiple scar types are frequently present
and respond differently to unique interventions, procedural
treatment often requires a multimodal approach with com-
bination therapies (Fig. 4c, d). The various modalities that
can be utilized to treat the myriad sequalae of truncal acne
are described in detail below.

6.2.1 Vascular Lasers

6.2.1.1 PDL The pulsed dye laser (PDL) is frequently used
to treat acne and surgical scars. The PDL has a wavelength
of 585 nm or 595 nm, which, via selective photothermol-
ysis, targets oxyhemoglobin in red blood cells, leading to
endothelial damage and coagulation of blood vessels [205,
206]. Therefore, if PIE/AIME is present, treatment with
PDL is recommended to reduce the overall appearance of

acne scarring with multimodal
interventions. Acne scarring

on the chest and back before

(a, b) and after (c, d) treat-
ment. Patient received multiple
intralesional injections with
triamcinolone and treatments
with non-ablative fractional
resurfacing and pulsed dye laser

Chest

Back
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scars by reducing erythema. Alternatively, the potassium
titanyl phosphate laser, which operates at 532 nm, also
targets scar erythema by the same mechanism, but has a
decreased depth of tissue penetration compared with PDL.
In addition to treating PIE/AIME, PDL has been used to
manage atrophic scars. For the face, a single PDL (585-
nm) session demonstrated a 47.8% reduction in scar depth
profilometry 120 days after treatment [207]. In a separate
randomized, split-face controlled study, treatment with 595-
nm PDL improved the clinical appearance of facial acne
scars by 18.3% when assessed 8 weeks after a 6-week treat-
ment period, an effect that was comparable to the 1064-nm
long-pulsed Nd: YAG laser [208]. Interestingly, histological
assessment of treatment areas demonstrated an increase in
collagen deposition and upregulation of procollagen 1 and
transforming growth factor beta-1 following application of
both lasers. Even though no statistically significant differ-
ence was observed, the authors noted that PDL treatments
trended in more favorable outcomes for ice-pick scars, while
the Nd:YAG laser led to better responses for deep boxcar
scars [208]. Last, PDL has also been effective against hyper-
trophic facial scars, resulting in improved scar volume, tex-
ture, and pliability [209-212].

6.2.1.2 IPL Intense pulsed light (IPL) does not meet the
technical definition of a laser because of its wide emission
spectrum (500-1200 nm); however, it is included amongst
the vascular lasers given its efficacy against PIE/AIME.
Furthermore, filters are typically employed to isolate a nar-
rower range of wavelength, thereby emulating the mono-
chromaticity of true lasers [213]. In clinical practice, IPL
can be utilized as part of combination therapy or as a mono-
therapy. When combined with a topical 2% erythromycin
solution, IPL accelerated the resolution of facial PIE/AIME
when compared with topical erythromycin alone [214]. In a
separate split-face study, Feng et al. found that combining
IPL with a fractional 1064-nm Nd:YAG picosecond laser
did not improve PIE/AIME in comparison to IPL monother-
apy, indicating the effectiveness of IPL against erythema
[215]. However, beyond PIE/AIME, the combination of IPL
and the 1064-nm Nd: YAG picosecond laser led to a signifi-
cant improvement in the severity of atrophic scars and pore
count [215]. Intense pulsed light may also be combined with
fractional CO, lasers, while IPL has been shown to reduce
both inflammatory lesions and atrophic scar scores as a
monotherapy, the addition of the CO, laser led to a greater
improvement in atrophic scars [216]. Intense pulsed light is
also effective against hypertrophic scars and keloids, dimin-
ishing the height, erythema, and firmness of the scars from
various etiologies, including surgical scars, trauma, burns,
and acne scars in 92.5% of the patients [217]. Last, IPL has
been used successfully to treat acne vulgaris of the chest and

back, but the treatment of truncal acne scars has not been
evaluated [218].

6.2.2 Fractional Lasers

In contrast to PDL treatment, which selectively targets a
chromophore in the skin, fractional lasers exert their effects
by targeting tissue water [219]. In doing so, fractional lasers
create numerous discrete columns of thermal damage,
known as microscopic thermal zones, separated by unaf-
fected areas that promote healing [220]. In general, frac-
tional lasers are divided into ablative and non-ablative lasers
(also known as non-ablative fractional resurfacing [NAFR]).
The difference between these two laser modalities is that
ablative lasers vaporize the aforementioned tissue columns
while NAFR induces thermal injury.

6.2.2.1 Ablative Fractional CO,and 2940-nm Erbium:YAG
lasers are most commonly used to treat acne scarring. The
efficacy of fractional ablative lasers has been demonstrated
mainly in the treatment of atrophic facial, not truncal, scars.
In a prospective trial of 13 patients, investigators observed
a mean scar improvement of 26-50% following two to three
fractional CO, laser treatments [221]. However, common
side effects included transient edema, oozing, and crusting,
all of which resolved in 1 week [221]. Similarly, Chan et al.
also found a statistically significant improvement in atrophic
facial scars after one treatment with fractional CO, lasers
[222]. Despite its positive effects, ablative resurfacing also
carries a risk of hypertrophic scarring, and careful consid-
eration of treatment settings, such as the coverage density
and energy levels, is needed to prevent this adverse effect.
Moreover, as demonstrated in a study of Asian patients
with acne scars, fractional CO, lasers can also lead to PIH
with 55.5% of patients showing signs of PIH at 1-month
post-treatment and 11.1% at 6-months post-treatment [222].
Alternatively, treatment of atrophic facial scars in Asian
patients with a 2940-nm Erbium:YAG resulted in a lower
rate of PIH (3.0%), with patients rating their satisfaction
as good-to-excellent after one treatment [223]. To improve
response, fractional CO, lasers can be combined with NAFR
in successive treatments [224], or concomitantly with radi-
ofrequency [225]. Several studies also report more favora-
ble outcomes when platelet-rich plasma was applied to areas
treated with fractional CO, lasers [226-228].

6.2.2.2 Non-Ablative Non-ablative fractional resurfacing
is frequently used to treat acne scars as it has less down-
time and treatment-related side effects when compared with
ablative fractional lasers. Non-ablative fractional resurfac-
ing includes fractionated 1410-nm, 1440-nm Nd:YAG,
1540-nm and 1550-nm Erbium, and 1927-nm Thulium
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lasers [229]. The 1540-nm Erbium:glass and 1550-nm
Erbium-doped fiber fractional lasers are commonly utilized
in clinical practice. In a study of 58 patients with moderate-
to-severe facial atrophic scars, both 1540-nm Erbium-doped
glass lasers and fractional CO, lasers improved scarring, but
no significant difference was noted between either treatment
condition [230]. Rather, patients who were treated with the
non-ablative Erbium laser experienced a shorter downtime
(i.e., crusting, scaling, erythema) and less pain as compared
with the fractional CO, laser [230]. Likewise, a split-face
trial comparing the efficacy of ablative CO, laser and 1565-
nm Erbium glass laser treatment on the appearance of mild-
to-moderate facial scars showed no significant difference
between either treatment modality [231]. Again, patients
reported less crusting, pain, and erythema on the facial side
treated with the Erbium glass laser [231]. Sardana et al. also
investigated the effectiveness of the Erbium glass laser on
different types of scars, reporting that boxcar scars, roll-
ing scars, and ice-pick scars showed 52.9%, 43.1%, and
25.9% improvement, respectively [232]. While there is still
a concern for PIH with NAFR treatment, previous studies
have demonstrated that NAFR can be an effective and safe
treatment in various skin types by reducing the number of
passes and total treatment density required [233, 234]. In
addition, a larger total surface area can be treated with non-
ablative resurfacing in a single treatment as compared with
ablative resurfacing. Thus, a greater proportion of scarred
skin can be treated in a single visit, which may lead to faster
improvement in scar appearance. However, further studies
are needed to determine the rate of scar resolution. In the
authors’ experience, NAFR is the treatment of choice for
erythematous hypertrophic truncal acne scars, while abla-
tive resurfacing is favored for atrophic scars.

6.2.2.3 Fractional Picosecond Lasers While picosecond
lasers have largely been utilized in tattoo removal, more
recent studies have evaluated their use in the treatment of
acne scarring [235, 236]. Picosecond lasers with fractional
modes (using a diffractive lens array or diffractive optical
element) offer the benefit of photothermolysis and collagen
synthesis in addition to the photomechanical effect [235,
236]. This is made possible by micro-lenses that split the
picosecond pulses into columns with high fluence while the
background areas receive lower-energy laser pulses, allow-
ing for an overall reduction in treatment energy density
[235].

Fractional 1064-nm picosecond lasers are effective in
treating atrophic scars [215, 237, 238], with similar out-
comes as the fractional 1550-nm Erbium laser [238]. In
another split-face trial, the use of a fractional 1064-nm
picosecond laser resulted in comparable improvements
to fractional CO, laser treatment for facial atrophic acne
scars in patients with Fitzpatrick skin type III-V, but with
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a greater safety profile [239]. Importantly, there was no
evidence of PIH following treatment with the picosecond
laser, while 24% of patients experienced PIH with the
fractional CO, laser [239]. Other picosecond devices have
also demonstrated positive effects on facial scars. Three-
dimensional volumetric analysis of atrophic scars revealed
a mean improvement of 24.3%, along with an increased
density of elastic fibers and dermal collagen on histology,
after six treatments with the fractional 755-nm alexandrite
picosecond laser [240]. However, despite the numerous stud-
ies demonstrating amelioration of facial scarring with frac-
tional picosecond lasers, there are limited data evaluating its
efficacy for truncal scars. Yet analysis of histological data
from both the face and trunk after picosecond laser treat-
ment suggest that these two anatomical sites may respond
similarly to picosecond laser treatments. Indeed, a paralleled
upregulation of collagen and elastic fibers in both the face
[240] and back [237] following treatment with fractional
picosecond lasers indicate that the clinical improvements
observed for facial scarring may also translate to the trunk.
Overall, fractional picosecond lasers have the potential to be
an effective treatment option for patients with truncal acne
scars, particularly in individuals with darker skin. However,
further studies are needed considering the paucity of avail-
able data for truncal scarring.

6.2.3 Non-Laser Fractional Radiofrequency

Radiofrequency uses electric current to cause thermal dam-
age. As it does not target a specific chromophore, it can
be used safely in all skin types [241]. Fractional radiofre-
quency uses an array of electrodes or microneedles to create
fractional thermal damage and has been shown to improve
atrophic acne scars, including ice-pick and boxcar scars
[242-246]. The combination of fractional FR and fractional
CO, laser is frequently utilized to treat atrophic acne scars,
which has led to improved patient satisfaction [247-249].

6.2.3.1 Microneedling Microneedling causes epidermal
and dermal injury by puncturing the skin with fine sharp
needles that vary in size, and can be adjusted for a desired
depth of penetration. Microneedling helps improve shal-
low atrophic scars and has a low risk of hyperpigmenta-
tion [250-252]. Cachafeiro et al. also demonstrated that
microneedling yielded comparable results to a fractional
non-ablative 1340-nm Erbium laser when treating atrophic
facial acne scars and resulted in a lower rate of PIH [253].
While microneedling can be utilized as a monotherapy
for acne scars, it is frequently combined with other treat-
ments, including platelet-rich plasma [254-256] and
chemical peels such as glycolic acid [257, 258]. Indeed,
co-administration of microneedling and topical treatments
is hypothesized to enhance the penetration of topical ther-
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apies. However, it is important to note again that these
studies have focused on facial acne scars and the efficacy
of microneedling for truncal acne has yet to be evaluated.

6.2.4 Injection Treatments

6.2.4.1 Intralesional Injections Intralesional injections of
corticosteroids such as triamcinolone acetonide (TAC) and/
or 5-FU are effective against hypertrophic scars and keloids.
Therecommended dosing of TAC varies from 10to40mg/mL,
with 40 mg/mL commonly used for keloid scars on the
trunk [204, 259]. In a study comparing the use of intral-
esional injection of 5-FU (50 mg/mL) or TAC (40 mg/mL)
for keloid scars, Saha and Mukhopadhyay found a compara-
ble reduction in scar volume, though patients reported more
frequent injection-related pain with 5-FU than with TAC
[204]. Alternatively, the combination of intralesional TAC
and 5-FU is more effective for the treatment of hypertrophic
scars and keloids, as demonstrated in a randomized trial
of 150 patients comparing intralesional TAC (40 mg/mL)
alone or with 5-FU (45 mg) [260]. Furthermore, topi-
cal formulations of 5-FU or TAC may also be used in the
treatment of keloids and hypertrophic scars through laser-
assisted delivery. In a prospective case series of 15 patients
with hypertrophic scars (n = 2/15 with acne scars), patients
underwent five treatments of fractional CO, lasers, imme-
diately followed by application of topical TAC (10 or 20
mg/mL) [261]. With this treatment modality, the authors
observed a >50% improvement in texture, hypertrophy, and
dyschromia of hypertrophic scars [261]. Similarly, monthly
treatment with topical 5-FU (5%) combined with the abla-
tive fractional Erbium:YAG laser led to improved hyper-
trophic scar height, pliability, and vascularity [262]. How-
ever, pain and ulceration also occurred at a higher rate with
combination therapy than with topical 5-FU alone [262].
Further studies have also compared laser-assisted delivery
of topical TAC (20 mg/mL) and 5-FU (50 mg/mL) with a
fractional ablative CO, laser, finding no significant decrease
in scar surface area between the two treatment arms [263].

6.2.5 Fillers

The use of various fillers, including calcium hydroxyapa-
tite, poly-L-lactic acid (PLLA), and polymethylmeth-
acrylate (PMMA), for soft-tissue augmentation has also
been employed to improve acne scars.

6.2.5.1 PLLA The treatment of more significant atrophic
scars can be augmented by intralesional injections of
PLLA [264], or through laser-assisted delivery of topical
PLLA [265]. In the case of facial acne scarring, fractional

CO, laser-assisted delivery of PLLA resulted in at least a
33% improvement of scar atrophy and contour [265].

6.2.5.2 PMMA Polymethylmethacrylate is a FDA-approved
treatment for acne scars and has shown significant benefit in
ameliorating atrophic scarring [266]. In a randomized trial
of moderate-to-severe rolling facial atrophic scars, prompt
improvement was observed after an intralesional PMMA
injection, with a sustained response up to 6 months post-
treatment [267]. Facial scar treatment with the combina-
tion of PMMA and microneedling also showed a significant
improvement compared with microneedling alone [268],
indicating the clinical benefits of a multimodal approach.

6.3 Conclusions for Evaluation and Treatment
of Acne Scarring

Overall, many therapeutic options exist for treating acne
scarring; however, the vast majority of these interventions,
except for intralesional injections of TAC and 5-FU, have
been evaluated for treating scars on the face rather than on
the trunk. Furthermore, navigating each treatment option
can be challenging and requires careful analysis of scar
characteristics to select the most optimal treatment plan
(Fig. 5). Vascular lasers such as PDL and IPL are recom-
mended if PIE/AIME is present. While not discussed above,
sun protection is critical for PIH/AIMH, and hydroquinone
or fractional picosecond lasers may be used as an adjunct
therapy. In the case of atrophic scars, ablative and non-abla-
tive fractional lasers, fractional picosecond lasers, fractional
radiofrequency, and microneedling can be utilized. Fillers
may also have an additional role, especially in the case of
large rolling and boxcar scars. In the authors’ experience, the
improvement seen with truncal acne scar treatment is mod-
est and often necessitates a multimodal approach (Fig. 4).
Therefore, clinicians and patients should engage in open dis-
cussions about the limitations surrounding treatment options
and undergo shared decision making regarding cosmetic
goals and expectations. While further research is needed to
develop and optimize more effective interventions to treat
truncal acne scarring, the best clinical course of action cur-
rently available is scar prevention via prompt medical man-
agement of acne lesions.

7 Conclusions

Even though truncal AV occurs in roughly half of patients
with acne and leads to significant rates of disfigurement, it
remains a largely neglected clinical concern, as compared
with facial AV. As such, current guidelines for the treatment
of truncal lesions are mainly derived from facial studies,
which have led to sub-optimal outcomes. When truncal AV
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Fig.5 Flow diagram for the
evaluation and treatment of
truncal acne scarring. Combina-
tion treatments, such as ablative
fractional lasers and topical
poly-L-lactic acid (PLLA), can
be used to improve outcome.
IPL intense pulsed light, NAFR
non-ablative fractional, nm
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goes untreated, it can quickly lead to scar formation and
reduced quality of life for patients. Currently, isotretinoin
and oral tetracycline-class antibiotics are the most effective
treatments for truncal acne owing to their rapid onset of effi-
cacy and ease of use. If medical therapy is delayed or sub-
optimal, current corrective procedures for truncal scarring
are available, with the caveat they may be limited in efficacy
because they were primarily developed for facial scars. As
dermatology moves deeper into the precision medicine era,
especially for inflammatory disorders such as psoriasis vul-
garis and atopic dermatitis, it is important that truncal AV
therapy continues to receive the proper research and clini-
cal attention it deserves. New targeted, effective, and safe
therapies for truncal AV, along with its scarring sequelae,
are much needed to enhance the quality of life of patients
with AV.
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