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Abstract

Hidradenitis suppurativa is a chronic, recurring, and disabling inflammatory condition of the
skin. There is no cure for hidradenitis suppurativa and treatment must be adapted to each
individual patient. Several studies have been published since 2004 on the use of
photodynamic therapy to treat hidradenitis suppurativa. The use of superficial or interstitial
illumination with 5-Amino-Levulinic Acid (5-ALA) or methylene blue (MB) have been
proposed. Injecting 5-ALA or MB followed by illumination with a fiber optic sensor placed

inside the lesion appears to be a better method of treating these thick lesions.

Introduction

Hidradenitis suppurativa is a chronic, recurring, and disabling inflammatory condition of the
skin. Although we do not know exactly what causes hidradenitis suppurativa, studies suggest
that it may be attributable to specific abnormalities within the hair follicles. Hidradenitis
suppurativa is related to dysfunctional follicular epithelial cells and commonly affects the skin
in the armpits, below the breasts, and around the groin. Hidradenitis suppurativa affects
between 1% and 4% of the population in Europe and is more common in women than in men,
at a ratio of 4:1.

It occurs in a number of forms, which may vary from one person to the next. Mild cases
present as small lumps, blackheads, or a few cysts, while the most severe cases can take the
form of multiple and recurring abscesses that may leak foul-smelling pus (Figure 1). The
lesions caused by hidradenitis suppurativa can be very uncomfortable and painful, and

sufferers often find their quality of life is affected.
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Figurel. Main sites of hidradenitis suppurativa. (A) and (B) Armpits: multiple interconnected
sinus tracts and abscesses across the entire area, on both sides, Hurley Stage 11l. (C) Genital
area: one single abscess with a sinus tract in the fold between the pubis and penis, Hurley
Stage Il. (D) and (E) Groin: diffuse interconnected sinus tracts across the entire area, with
severe scarring on both sides, Hurley Stage I1l. (Data from Lee et al.) (9)

Treating hidradenitis suppurativa

There is no cure for hidradenitis suppurativa and treatment must be adapted to each individual
patient, depending on the disease severity according to Hurley staging (1) (Table1 and
figure 2). Treatment is primarily aimed at preventing new lesions, providing early and
effective treatment for newly formed lesions, and removing the existing nodules and sinus
tracts. Standard practice is to offer nonmedical procedures, topical and systemic treatments,
and surgery.

Several studies have been published since 2004 on the use of photodynamic therapy to
treat hidradenitis suppurativa. The initial studies used the same protocol as for treating actinic
keratosis, i.e., topical photodynamic therapy. More recently, the use of interstitial illumination
and methylene blue (MB) have been proposed.
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Hurley Clinical
Staging System

Characteristics

ad raatment

Non-medical

Pharmacological

Surgical

Stage | (mild)

Solidary or multiple
abscess formation
without scarring or
sinus tracts

The following steps should be
considered regardless of the severity
of the hidradenitis

suppurativa (grade F, level I11):

» Provide education, counseling,
and support

* Avoid skin trauma

» Encourage lifestyle
modifications,

including weight loss and quitting
smoking

First-line treatments:

» Topical clindamycin (grade B, level I1),
oral tetracycline (grade B, level 1}
Second-line treatments:

» Topical resorcinol (grade F, level 1),
hormonal therapy (grade F, level 11},
intralesional corticosteroid injection
(grade F, level 1)

Incision and drainage (not

encouraged)

Stage Il (moderate)

Recurrent abscesses
with sinus tracts and
scarring

First-line treatments:

» Topical clindamycin, oral tetracycline
Second-line treatments:

*» Topical resorcinol, hormonal therapy,
intralesional corticosteroid injection
Third-line treatment:

» Refer to a dermatologist

If multiple medical therapies
have failed, refer to a plastic

surgeon for excision

Stage Il (severe)

Diffuse or multiple
interconnected sinus
tracts and abscesses
across the entire area

Refer to a dermatologist who might
initiate the following:

» Oral retinoids (grade F, level 1)

» Immunosuppressive agents (grade F,
level 1)

» Biologics (grade B, level 1)

If multiple medical therapies
have failed, refer to a plastic

surgeon for excision

Table 1: Recommendations for hidradenitis suppurativa treatment based on disease severity

guided by the Hurley clinical staging system (Data from Lee et al.)

Figure 2: Clinical example of HS pre-PDT treatment (a) and post-PDT treatment (b) 5-ALA-

PDT treatment (10).
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Photodynamic therapy with topical 5-ALA

According to published articles, the technique used when treating the condition with PDT is
similar to that used for actinic keratosis, i.e., MAL (Methyl AminoLevulinate)-PDT
(PhotoDynamic Therapy) (MAL 16mg/g) under occlusion for 2.5 hours, and illumination with
Aktilite® (PhotoCure ASA, Oslo, Norway) 37 J/cmz2 or Levulan®© in the USA with blue light.
In this case, the incubation time is between 15 and 30 minutes and the blue light exposure
lasts 18 minutes in order to reach a fluence of 10 J/cm?2.

A summary of the various studies using topical 5-animo-levulinic acid (5-ALA) was
published by Agut-Busquet et al. in 2016 (2). Out of 12 articles, 8 were in favor of PDT and
the other 4 did not report any response. Of these four articles, only one used blue light but
with minimal penetration depth, which could explain why the treatment was not effective (3).
Unfortunately, none of the studies were randomized and patient follow-up was usually limited

to only 6 months.

Intralesional photodynamic therapy (iPDT)

5-ALA penetrates skin lesions poorly when applied topically. In fact, Maisch et al. observed
the formation of PplIX in the skin at a maximum depth of only 100 um after a topical
application of 5-ALA (4). It is therefore easy to see why this treatment has very limited
clinical benefits for Stage Il and Il lesions. Valladares et al. thus suggested an intralesional
injection of 1% 5-ALA in physiological serum. When injected, the 5-ALA penetrates directly
into the lesions and so this is where the PpIX is produced (5). More recently, the same team
used a 5% 5-ALA gel (Intrala 1, IDP Light SL, Alicante, Spain). Lesions were incubated
under an opaque dressing for two hours prior to illumination with a 400 um core optical fiber
inserted into the lesion using a needle. This optical fiber was connected to a laser emitting 630
nm (Intermedic) at 1.2 W, therefore delivering 180 J/cm?2 (Figure 3). Depending on the
progression of the lesion, this treatment can be repeated after 5-7 weeks (6).

In a series of 38 patients treated with this Intralesional photodynamic therapy (iPDT)
technique between 2011 and 2015, 29 achieved a complete response. The lesion persisted in
eight patients, and there was one relapse. A complete response was obtained for 68.2% of
armpit lesions, 88.5% of groin lesions, 88.9% of buttock lesions and 100% for other locations
(Figure 4 and 5). Out of the 38 patients, 18 obtained a complete response after just one

session and tolerated the treatment well (6).



Fistule Hidradenitis suppurativa

Figure 3: Diagram illustrating intralesional illumination using iPDT. (A) Irradiation
following the natural path of the fistula with an intralesional fiber optic sensor. (B) Irradiation
field encompassing the cavity filled with gel (brown) and inflamed tissue (pink) around the
sensor (6).

M. Sudrez Valladares et al /Journal of Dermatological Science
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Figure 4: Results by location of lesions (6)
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Figure 5: The best results were obtained with isolated fistulas and in the armpit and breast
regions, and on the sacrum where the majority of the lesions were found (6)

Methylene blue

Both Fadel et al. and Agut-Busquet et al. recently conducted studies with MB (2,7). MB,
which is non-toxic and inexpensive, is widely available at all hospital pharmacies because it is
the first-line treatment for methemoglobinemia. It has a short incubation period of 5-20

minutes. When used in gel form, it appears to penetrate deeper into the lesions.

These two teams illuminated the lesions at 635 nm. This was due to the fact that this
wavelength had been developed for use with 5-ALA and was therefore available. However,
the peak absorbance of MB is observed at 668 nm (8) (Figure 6).

Fadel’s use of a pulsed flashlamp (EPI-C Plus; Espansione Group, Bologna, Italy) fitted with
a 630 nm filter (8), 25 cm?, 20 ms, 25 J/lcm? also calls into question the action of
photodynamic therapy compared to selective thermal action.
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The 10 patients treated by Fadel (seven women, three men) received an average of eight
sessions of IPL. The lesions beneath the breasts responded faster than those in the groin or on

the buttocks. Moderate improvement was achieved for Stage 111 lesions (Figure 7)

In the study by Agut-Busquet et al., the photosensitizer was a 1% MB solution injected into
the lesion under ultrasound guidance until the lesion turned dark blue. After a 15-minute
incubation period, the lesions were illuminated with an Aktilite® device (Galderma) or BF-
RhodoLED® lamp (Biofrontera) with the same parameters as for 5-ALA: 37 J/cm? for each

lesion (average irradiation time of eight minutes) (Figure 8). A total of seven patients were
treated: two received only one session, the other five received two sessions spaced 15 days

apart. Patient follow-up was at 1, 2, 4 and 6 months.

A good response was seen in six patients after 1 month. At 6 months, 5 patients (71%) were in
remission in the treated area. These preliminary results with MB are interesting, especially

since the illumination parameters were suboptimal.
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Figure 6: Absorption spectrum of methylene blue. The peak is at 668 nm (8)
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Figure 7: Stage Il hidradenitis suppurativa in a male patient (A) before treatment; (B) only
moderate improvement was achieved after 12 treatments due to the fibrosis and scarring
(Fadel et al.) (7).

Figure 8: Images of the procedure. Intralesional administration of methylene blue followed
by illumination with a 635 nm light-emitting diode (Agut-Busquet et al.) (2).
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Conclusion

Recent results from using iPDT to treat hidradenitis suppurativa have been highly promising.
Injecting 5-ALA or MB followed by illumination with a fiber optic sensor placed inside the

lesion appears to be a better method of treating these thick lesions.
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