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ABSTRACT

Acne inversa (Al) is a disabilitating chronic inflammatory disease with major negative impact on quality of life

and significant co-morbidities. This is an important link to insights into immune dysfunction, which stimulated

therapeutic approaches like tumor necrosis-o inhibitor therapy. This new off-label drug treatment is particularly

beneficial when used in combination with wide excision of inflamed skin and subcutaneous tissue. Retinoids have

been reported to be helpful in secondary prevention. The standard of therapy in advanced cases is surgery with

wide excisions and healing by secondary intention. This treatment results in significant reduction of complaints

and achieves satisfactory body contouring.

Key words: Acne inversa, co-morbidities, drug therapy, hidradenitis suppurativa, immune dysfunctions,

radical surgery, retinoids, tumor necrosis factor-o

Acne inversa (Al) (syn.: Hidradenitis suppurativa,
pyoderma fistulans significa, Verneuil's disease
or smoker’s boils) is a potential severe and
disabilitating chronic inflammatory disorder of
apocrine gland-bearing body areas, i.e., axillary
and anogenital region.!'8! Usually, the disease
does not occur before puberty. Its incidence is
1:600 in Caucasians but higher in patients of
African descent.! One year prevalence varies
in different regions of the World between <1 %
to 4%.59!

In the following review, particular attention will
be paid to open questions of our understanding
of this disease and its treatment.

Current understanding of the Al pathogenesis
suggests follicular occlusion of the pilosebaceous
unit by infundibular hyperkeratosis plays a crucial
role. Known risk factors for Al are smoking and
obesity. Both are associated with more severe
disease course.['®¢ Recently, more attention
has been put into the understanding of the
immunopathology of the skin.["57

Histologic analysis demonstrated infundibular
hyperkeratosis, hyperplasia of the follicular
epithelium, and perifolliculitis as major
characteristics of Al. These apparently precede
rupture of the follicle. Hyperplasia of the follicular
epithelium probably marks the beginning of sinus
formation, which usually spreads horizontally.®

Histological investigations reported absence
of or decreased volume of sebaceous gland in
ALP! The inflammatory infiltrate is composed
of tryptase-positive mast cells, CD3-positive
T-lymphocytes, CD138-positive plasma cells,
and factor Xllla-positive dendritic cells in the
perilesional area. The lesions show an additional
neutrophil leukocyte and macrophage influx.
Later, C20-positive/CD79a-positive cells become
more frequent.!"®!

Pro-inflammatory cytokines such as interleukin
(IL)-1B, IL-10 and tumor necrosis factor-a
(TNFa) are markedly increased in lesional and
perilesional skin.['"'? Elevated serum levels of
TNFa have been measured in Al patients of
Hurley stage Il and I11.['3

A reduced expression of membranous IL-22 and
IL-20 receptors and increased expression of
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the natural IL-22 inhibitor, IL-22 binding protein in Al lesions
has been found.['7 Macrophages of lesional skin abundantly
express IL-12 and IL-23, leading to the infiltration of IL-17
producing T helper lymphocytes.!"®

The y-secretase component genes have been identified as
the culprits for a subset of familial Al, which implicate the
y-secretase-Notch pathway in the molecular pathogenesis of
this disease subset.®! Nicastrin is a 150 - 160 kDa proteins. It
is a component of the aspartyl protease y-secretase complex
and serves to stabilize and direct y-secretase components
to proper positions in the plasma membrane. It contains a
636 aa extracellular domain (aa 34 - 669) that shows a 58
aa sequence (aa 312-369), which interacts with y-secretase
substrates. Nicastin itself has no catalytic activity. Recently,
nicastrin mutations have been detected in Chinese!'®'® and
French families with ALI'®' Mutations of the sonic hedgehog
pathway could not be identified in Al patients.2"

Bacterial infection with germs like coagulase-negative
staphylococci, Escherichia coli, and streptococci is considered
as a secondary event. There role in exacerbations is unclear.?"
Bacteria can contribute to the ongoing inflammatory process
producing biofilms.?2

Controversies in pathogenesis

Lesional skin of Al patients shows altered innate and adaptive
immunity, important for bacterial control. Wolk et al., (2011)
observed a relative deficiency of anti-microbial proteins (AMPs)
in these lesions and a positive correlation between lesional
IL-22 and IL-20 versus AMP levels.l" In contrast, Emilanov
etal., (2011) detected, by immunohistochemistry, an excessive
expression of AMPs-like cathelicidine LL37 in outer hair root
sheaths and apocrine glands of lesional Al skin.l'? In addition,
AMP human B-defensine 3 was increased in epidermis and
dermis.*®! There is no explanation for the very different findings
on AMP in Al patients. What is the role of clinical inflammation?
Is there still an AMP deficiency when patients reach the fibrotic
stage of disease? From chronic skin ulcers, we know that
LL37 expression on wound edges is markedly decreased
compared to acute wounds.? And last not least, which role
play bacteria in this sense - are they initiators or aggravators?
In conclusion, AMP deficiency is a variable feature of Al, and
its role progression to more advanced disease stages remains
unclear.

Several investigators described a significant downregulation
of markers of innate immunity like Toll-like receptors 2, 3,
4, and 7 in both non-lesional and lesional Al.?% The role of
Toll-like receptors, however, is not completely clear since
other investigators observed a highly increased expression of
Toll-like receptor 2 by macrophages and dendritic cells in Al
lesions at both the protein and the mRNA level.?® The latter
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finding would be in a line with findings in acne vulgaris, where
inflammatory lesions show an increased expression of Toll-like
receptors.?” One possible explanation could be that in early
stages, Toll-like receptors are reduced and in later stages, with
increased inflammation, they become over-expressed. The
role of secondary bacterial infection needs to be considered
as well. From wound healing in leg ulcers, we know that
non-healing is associated with persistent Toll-like receptor 2
activities. Healing is accompanied by a decrease of receptor
activity.?® In this clinical situation, no association with bacterial
colonization was found.?®! In conclusion, further studies are
needed to clarify the role of Toll-like receptors in progression
of Al

The disease starts with inflammatory, painful nodules and
sterile abscesses followed by tissue fibrosis. Typical areas
affected include axillae, groins, and anal fold [Figures 1 - 3].
The sub-mammary region and skin folds due to obesity can
also be involved, but affection of these areas without axillary or
groin involvement is rare.B% Over time, sinus tracts and fistulas
develop. Hypertrophic scarring can often be seen. This can be
accompanied by malodorous putrid discharge."

Pain is a major symptom of Al. The quality of pain described
by patients was hot, burning, pressure, cutting, sharp, taut,
splitting, gnawing, sore, throbbing, and aching to sometime
during their disease or as a chronic symptom in others.*?

Pilonidal sinus is seen by some authors as a unilocalized type
of ALB The involvement of the head and neck region is a rare
event. There is overlapping to acne keloidalis nuchae and
dissecting folliculitis.334

Al is a chronic, recurrent, inflammatory disease with major
negative impact on quality of life, with pain as just one of
contributing factors. Stigmatization, depression, and anxiety
are highest in patients with severe anogenital Al.*5%7]

Figure 1: Acne inversa: Deep-seated nodules (boils) in the axillary
region
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Al diagnosis is primarily clinical. The three main features of
the disease are summarized in Table 1. All criteria should be
fulfilled for a definitive diagnosis.!'32 Severity of Al is classified
into three stages according to Hurley, which relies on subjective
extent of the disease.*® Another popular score for Al severity is
the Sartorius scale, which highly correlates with pain intensity
and duration and suppuration.” A further development is the
Hidradenitis suppurativa score (HSS) including risk factors like
smoking and obesity.!*%

Practical issue for staging

Because of its simplicity, Hurley score well suited for daily
clinical practice, whereas more sophisticated scores may be
of greater value for trials.

Differential diagnostic includes Crohn’s disease, nodular
acne, tuberculosis, leprosy, and furunculosis. The treatment
options are most appropriately chosen on the basis of disease
severity and the existence of any associated risk factors or
co-morbidities. Reactive arthritis is a differential diagnosis
of Al since Al can develop articular symptoms.“? Secondary

Figure 2: Fistulations and fibrosis in chronic acne inversa; post-
inflammatory hyperpigmentation

lymphedema can develop as a consequence of longstanding
Al; therefore, other types of lymphedema have to be considered
in the differential diagnosis.®"

The most common complications of Al are local, such as
scarring and infection. Due to the chronic inflammatory process,
however, systemic complications can develop like anemia,
hypoproteinemia, nephritic syndrome, arthopathies, dactylitis,
polyarthritis, secondary lymphedema (scrotal or vulvar),
fistulae to rectum, vagina, urethra, peritoneum or bladder
[Figures 3 and 4].4>44 Lymphangioma circumscriptum of the
vulva is a possible complication of AL“%

Reactive arthritis can develop as a possible complication of
ALY Synovitis, acne pustulosis, hyperostosis, and osteitis
(SAPHO)-syndrome has been described in Al patients.“
Pyoderma gangrenosum is another complication in Al patients
unresponsive to various treatments.“”’ Secondary amyloid
A amyloidosis has been observed occasionally with
multi-systemic manifestations including renal and heart
affection.®

Interstitial keratitis is a possible complication that responds to
tumor necrosis factor-o inhibitors."®! Corneal bilateral ulcers of

Figure 3: Anogenital acne inversa with secondary vulva edema and
scarring

Figure 4: Fistulations and scrotal edema (Magnetic resonance imaging - MRI).(a) and (b) before treatment. Fistulations are marked by arrows.
(c) and (d) Complete remission of fistulations and edema after treatment with remicade (2 infusions week o and week 2). All figures are made in
spin spin relaxation technique (T2). No enhancer was used

4

Indian Dermatology Online Journal - January-March 2013 - Volume 4 - Issue 1



Wollina, et al.: Acne inversa

Mooren’s type have been described in a 47-year-old Al patient
leading to corneal perforations.!®

Squamous cell carcinoma developing on Al is a rare but
life-threatening complication since these tumors are aggressive
with early metastatic spread and a devastating mortality rate
of 50% [Figure 5].1"325152

Patients with Al show an increased prevalence of metabolic
syndrome [Table 3].5% Al can also be associated with chronic
inflammatory bowel disease like Crohn’s disease, what

Table 1: Clinical diagnostic criteria for acne
inversal'2¢l

Typical lesions deep-seated nodules and/or fibrosis
Typical localizations genitoanal and axillary region, often symmetrical
Typical course relapses and chronicity

Table 2: Co-morbidities in patients with severe acne
inversa[27],[46]

Co-morbidity

Secondary lymphedema
Hypertension

Diabetes mellitus type Il
Dowling-Degos disease
Down syndrome

KID syndrome

Follicular occlusion triade
Psoriasis
Adamantiades-Behcet disease
Polyarthritis

Pyoderma gangrenosum
Inflammatory bowel disease
Psychiatric disorders
Alcohol or drug abuse
Systemic amyloidosis

Renal insufficiency
Pollinosis

Midraine

Obesity

Metabolic syndrome

Table 3: Odds ratio for metabolic disorders
associated with acne inversa®!

Finding Odds ratio
Central obesity 5.88
Hypertriglyceridemia 2.24
Hypo-HDL-cholesterolemia 4.56
Hyperglycemia 4.09
Metabolic syndrome 4.46
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complicates the situation due to a stronger tendency to fistulas
to the rectum, vagina etc.® Auto-inflammatory diseases are
sometimes associated with Al

There are three levels in the management of Al: Topical
options, systemic options, and surgical methods, including
laser therapy.["58l

Targeting the biofilm formation, clindamycin-rifampicin,
or rifampicin-moxifloxacin-metronidazole combinations
seem to be effective in less severe Al5%8 Antibiosis is not
effective in Al-associated SAPHO-syndrome."! Oral acitretin
0.5 mg/kg body weight has been used after surgery to prevent
relapses.°¢% ong-term acitretin monotherapy resulted in
a complete remission in 9 of 12 patients with severe Al.®"
Dapsone was evaluated in a retrospective trial with 24 Al
patients. Improvement was seen in 38% of patients while most
patients did not respond. Eight percent of patients discontinued
the treatment due to adverse effects. The relapse rate was
high.%2 Drug therapy with the aforementioned compounds
does not correct the primary immune dysfunction of the innate
immune system.

In recent years, tumor necrosis-a inhibitors (TNFal) like
infliximab, adalimumab, and etanercept have been used to
treat severe Al successfully in combination with surgery. 526651
In rare cases, however, etanercept can induce AL®® In a
meta-analysis, 65 studies including 459 patients on TNFal were
evaluated. A moderate to good response was seen in 82% of
patients treated with infliximab, 76% treated with adalimumab,
and 68% of patients treated with etanercept.!®”!

More recently, ustekinumab - a human monoclonal antibody
that binds to the p40 subunit of IL-12 and IL-23 - was used with
success in a series of three Al patients, of whom one achieved
a complete remission after 6 months. 68

TNFal are able to decrease elevated TNFa levels in serum and
to reduce over-expression of LL-37 as shown for psoriasis. %
Although TNFal can improve the inflammatory signs and
discharge in Al patients, they are not a cure for the disease.
But, they could be used to decrease the amount of surgery
necessary to cure Al. TNFal also reduce inflammatory edema
and are effective in inducing remissions of fistulations [Figure 4].

Controversies in drug therapy

Although drug therapy can lead to improvement in milder cases
of Al, they are not curative. Patients with advanced Al treated by
combinations of antibiotics need up to 12 months before some
of them achieve a temporary remission. Adverse effects are
common with gastrointestinal side effects in 64% of patients
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and vaginal candidiasis in 35% of female patients. Treatment
with TNFal and ustekinumab is effective in more advanced
cases of Al (Hurley grade IIl). Some patients with Al were
treated with TNFal for one year, but average recurrence-free
interval was only 9.5 months for etanercept and 21.5 months
for adalimumab.l’72

Arethe high costs balanced againstthe treatmentresults [Table 4]?
Relapses are common after continuous treatment.®? And, is
the treatment as save as for other diseases like psoriasis?
Fatal pneumococcal sepsis and bilateral Candida chorioretinitis
have been observed in single patients treated by infliximab
or etanercept for AL.B%87 Do benefits of long-term anti-TNFal
therapy outweigh the risks?

Table 4: Complete remission with drug therapy with
a focus on advanced acne inversa

Drug Trial Duration n CR* Reference
Tumor necrosis factor-a-inhibitors
Adalimumab  OLT** 24 wks 15 0 ol
RCTS 15 wks 15 0 (18
Etanercept oLT 12 wks 15 0 (1061
oLT 12 wks 20 0 il
oLT 12 wks 10 3/10 [os10]
Relapse in 80% within
8 wks
Infliximab RCT 8 wks 15 0 (Y
oLT 6 wks 10 3/10 IR
oLt <12 months 10 0 el
oLr variable 10 0 P2
Relapses after 37 wks
(mean)
RA variable 7 0 TiEY
Antibiotics
Rifampicin- RASS 10 wks 116 0 Bl
clindamycin
Rifampin-moxifloxacin-
metronidazole RA 12 months ~ 12% 2/12 [EEL
(mean) Adverse effects in 2/3
of pts
Other drugs
Dapsone oLT variable 48 0 1621
Rapid relapse after
cessation
Acitretin RA 9-12 months 12 12/12 5
Relapse after 9 months
to>4 years
Isotretinoin RA 4-6 months 68 23.5% LRKY]
(mild)
0% (severe)
RA Variable 358 0 1
Ustekinumab Case 24 wks 3 1/3 [63)

series

*CR: Complete remission, **OLT: Open-labeled trial, SRCT: Randomized, placebo-
controlled, prospective trial, SSRA: Retrospective analysis, *Hurley grade 3

6

In addition, there is no proof that drug therapy can improve
the long-term course of Al. Can an early drug therapy prevent
progression? We do not know. Can drug therapy cause a
sustained remission? The answer is no.

On the other hand, drug therapy may be useful in conjunction
with surgery, either to reduce to need of more extensive surgery
(like biologicals) or to reduce the risk of relapses after limited
surgery (i.e., retinoids). TNFal seem to be successful in reactive
arthritis associated with Al.

Laser and light equipments have been evaluated to treat
Al patients. Highton et al., (2011) used intense pulsed light
(IPL) twice-weekly for four weeks. In their prospective trial,
18 patients were enrolled with lesions on both sides of the
body. One side was treated, the other one served as control.
A significant improvement was noted but no cure. Therefore,
the authors concluded that IPL could be added to other Al
treatments in particular for patients keen on avoiding surgery. !

Photodynamic therapy (PDT) with 20% 5-aminolevulinic acid
was applied weekly for four weeks (n = 12) with either IPL or
blue light. Blue light therapy was more comfortable for patients.
Complete remission was obtained in 25% of patients® while
earlier reports were unsuccessful.l®®

Long-pulsed Nd:YAG laser (1064 nm) was used in Hurley grade Il
patients (n = 19) twice a months. Improvement has been seen
for axillary and groin lesions followed by fibrosis and scarring
one and two months after treatment.® Two other prospective,
randomized trials with long-pulsed Nd:YAG laser achieved
a significant improvement over a 3- or 4-months period of
treatment.°2%% Carbon dioxide laser excision and marsupialization
was successful in a series of 61 patients with long-standing Al.
Recurrences were noted in only two of 185 sites treated.®

Controversies in laser and light therapy

Although laser and light seem to be attractive in controlling
Al, the cure rate is low and the time needed to improvement
is longer, i.e., several weeks to several months. Laser and
light therapies may be used in patients with limited disease to
achieve temporary improvement, but we do not have enough
data about long-term effects. It seems to work better in the
axillary region than in the anogenital area. At present, there is
a combination of relative lack of data and relative abundance of
treatment schedules and techniques. Does laser/light therapy
reduce the risk of fibrosis, lymphedema, or scarring? Further
studies are needed.

Surgery is a cornerstone for acute abscess pain relief and
for treatment of advanced Al.B2%°71 Abscess pain relief is a
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symptomatic treatment. It has no effect on the further course
of the disease. It causes scarring by itself.

In mild to moderate Al (Hurley grade | and Il), surgery with
primary closure is a treatment option. In a retrospective study,
66% of patients achieved a complete response.*®

In more advanced disease, extensive surgery with second
intention healing is the gold standard [Figure 6]. We reported
recently of a series of 67 patients with ano-genital Al, Hurley
grade lll, treated by wide excision and secondary healing. This
resulted in significantly reduced pain and a very low relapse
rate of 2%. Granulation can be stimulated by the use of topical
CO2 application.®? In a study with 56 Al patients, wide surgical
excision was performed. Healing by second intention was
the choice in 32 (57.1%) patients, and 24 (42.9%) patients
underwent delayed skin-grafting. Recurrence was observed
in 1.8% of patients.

In a study of 106 Al patients, the complication rate was 17.8%
with suture dehiscence, postoperative bleeding, hematoma,
and wound infection (3.7%). The relapse rate of 2.5% in this
report was related to the severity of AL.1'% In conclusion, surgery
remains the only curative treatment for AL[101

Surgery by second intention has the advantage of low relapse
rates (0% to 5.8%) with good functional and esthetic outcome.*2
In larger series with second intention healing, the relapse
rate was low, i.e., 0% to 5.8%.1'%-1%% The procedure needs
adjuvant physiotherapy to avoid strictures and loss of mobility
in particular for axillary Al. Time to heal, however, is delayed
compared to the use of flaps and grafts. Wound bed granulation
is supported by the use of transdermal CO, application and
negative topical pressure therapy.?*?

Combining extensive surgery with split skin mesh graft

Figure 5: Anal squamous cell carcinoma as a complication of chronic
severe anogenital acne inversa. Skin marks for proposed excision
margins
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transplantation and topical negative pressure resulted in a
graft take rate of 90% for the axillary region.l'™ In another
series of 11 patients with 24 sites, only three patients needed
a re-grafting after split skin mesh grafts with topical negative
pressure.[1%9

A prospective study (n = 12) was conducted for Al patients
with gluteal and anogenital manifestation. Superior and inferior
gluteal artery perforator flaps were prepared. There was a single
flap necrosis. These flaps are useful to cover large defects in
the gluteal and perianal region.['° For axillary Al transposition
flaps or thoracodorsal artery perforator flaps have been used
successfully.['71%1 The gluteal site is associated with a higher
risk of complications after skin closure by flaps.l''®

When the lesions are limited to the groins, another surgical
option is available, the combination with a medial thigh lift. In
a Swiss study from Basel, a total of 8 patients with localized
inguinal Al were identified, and 15 thigh lifts were performed.
All wounds but one healed primarily with satisfactory functional
and esthetic results. No major complications, no irritations of
the genital area, and no recurrences were observed.!''"

In a retrospective analysis of 50 patients with Al, Hurley grade Il
to Ill wide surgical excision with surgical reconstruction by
split-thickness skin grafts or fasciocutaneous flaps dramatically
reduced the average stay in hospital to 5 days. The recurrence
rate of 18.8% is about three-fold the recurrence rate by healing
of second intent.['"? Flaps, in contrast to healing by secondary
intention, can lead to localized secondary lymphedema.
In extensive anogenital Al defect, closure is performed in
many departments, but contour after skin grafting often is
unsatisfactory.!%8!

Controversies in surgery

Although higher numbers of patients have been analyzed for
surgery than for any other treatment option, the vast majority
of studies are retrospective. Only small prospective trials with
less than 20 patients are available. Surgery is the only treatment
option that achieves a high rate of stable remission or cure.
Surgery is able to prevent devastating long-term risks such as
lymphedema and squamous cell carcinoma. This treatment

Figure 6: Wide excision surgery of chronic advanced acne inversa.
(a) Before surgery. (b) Operation situs
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leads to a rapid improvement of QoL and pain relief. There
is discussion about primary closure or secondary healing. No
controlled trials have been performed to evaluate pros and cons
of both. The use of vascular flaps reduced to time to healing
versus healing by second intention. However, the functional
and esthetic outcome is not necessarily better.

Can the outcome after surgery be furtherimproved? Significant
fewer infections have been observed when primary closure
was combined with gentamicin sulfate antibiosis.l'"® No such
proof is available for patient with healing by second intention.

Al is a potentially severe disorder with negative impact on QoL
and life-threatening complications. Conservative treatment
plays a role in mild stages, but surgery remains the only
treatment for cure, especially in advanced stages.

It is most remarkable that obesity is a major co-morbidity in Al
but also a risk factor for severe Al. The adipose tissue in obesity
is characterized by a chronic ongoing low-grade inflammation
with macrophages invading its stroma, angiogenesis, and
activation of the leukocyte adhesion cascade. Obese adipose
tissue secretes a variety of inflammatory cytokines including
TNFo.["4

In advanced Al (Hurley grade Ill), the adipose tissue becomes
directly affected by fistulation inflammation. And vice versa,
one may speculate that adipose tissue itself contributes to
severity and progress of Al in obese patients. If that is true, any
treatment that does not normalize adipose tissue inflammation
will fail to control Al.

Only extensive surgery is capable to restore the locally impaired
innate immune system.['"® Further insight into the immune
mechanisms, however, involved may lead to new drug therapies
in the future.
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