
A
ct

aD
V

A
ct

aD
V

A
d
v
a
n

c
e
s 

in
 d

e
rm

a
to

lo
g
y
 a

n
d
 v

e
n

e
re

o
lo

g
y

A
c
ta

 D
e
rm

a
to

-V
e
n

e
re

o
lo

g
ic

a

SHORT COMMUNICATION

Acta Derm Venereol 2017; 97: 1239–1240
This is an open access article under the CC BY-NC license. www.medicaljournals.se/acta
Journal Compilation © 2017 Acta Dermato-Venereologica.

doi: 10.2340/00015555-2744

1239

1https://doi.org/10.2340/00015555-2744

Herpes simplex viruses, HSV-1 and HSV-2, are the 
most common cause of mucocutaneous infection with 
a chronic and recurrent course. Approximately 20% of 
people infected with HSV have clinical manifestations 
that are promoted by states of weakened immunity (1). 
Discomfort (itch, pain) associated with the eruption of 
vesicles and emerging erosions, recurrence and aesthetic 
discomfort significantly reduce their quality of life.

Conventional therapy with nucleotide analogues 
inhibits viral replication by shortening the duration of 
symptoms, but does not prevent recurrence. Photodyna-
mic therapy (PDT) is selective, non-invasive, and is not 
harmful to the patient, and can be used in any clinical con-
dition, in parallel with other therapies, including immu-
nocompromised patients (e.g. transplantation, oncology 
patients). Recent studies have shown the effectiveness 
of PDT in the inactivation of different types of virus in 
vitro and in vivo (2). The clinical application of PDT in 
the treatment of recurrent herpes is based mainly on case 
studies with the use of synthetic dyes as photosensitizers 
(3–5). The most common photosensitizer used in PDT is 
5-aminolevulinic acid (ALA). 

The aim of this small pilot study was to evaluate the 
clinical effectiveness of topical ALA-PDT in the treat-
ment and prevention of recurrences in 8 patients with 
recurrent herpes simplex (RHS).

MATERIALS AND METHODS
The study was approved by the local ethics committee (KB/6-
2014). The patients gave their informed consent prior to enrolment. 

Eight patients with RHS were enrolled in the study (2 men, 6 
women, age range 25–67 years). Two patients had genital herpes 
(on the buttock skin) and 6 patients had oral herpes (herpes labia-
lis). Duration of disease ranged from 3 to 6 years, and the number 
of relapses per year was 4–7. The factors that influenced the ap-
pearance of symptoms for the first time, were streptococcal pha-
ryngitis, Hashimoto’s disease, chronic severe stress, influenza, and 
stomach cancer surgery. All patients had received previous treat-
ment with topical acyclovir, 3 patients were also given oral acy-
clovir (1 patient with genital herpes for 3 months, 2 patients with 
herpes labialis (1 for 2 months, another for 4 months)) (Table SI1). 
All previous treatments were ended at least 3 months prior to 
PDT. The patients received no other treatment for HSV during 
the course of this study.

All patients received one session of ALA-PDT in the early stages 
of RHS (maculae/papule phase) before the eruption of vesicles. ALA 
cream (20% with 2% dimethyl sulphoxide; DMSO) was applied to 

the lesion with a thin border extending to the normal skin (an area 
of approximately 1.5 cm2). The lesions were then covered with 
an occlusive, light-shielding dressing. After 4 h the dressing was 
removed and the cream was washed off with a 0.9% saline solution.

The lesions were illuminated using red light from a halogen lamp 
(Penta Lamps, Teclas, Switzerland) at an excitation wavelength 
of 630 ± 20 nm selected with a bandpass filter with parameters of 
light: 100 mW/cm2 and the total dose 120 J/cm2. Irradiation was 
performed in a dark room at an intermittent mode (pauses during 
illumination), without the use of local anaesthetics. The irradiated 
area was cooled by a fan. After irradiation, the treated sites were 
covered with a protective dressing. The intensity of burning and 
pain during the illumination was evaluated using a verbal rating 
scale (VRS): none, mild, moderate and severe.

Follow-up into the efficacy of ALA-PDT was performed 7 days, 
then 1, 3, 6 and 12 months after irradiation. The effectiveness of 
the therapy was assessed according to the clinical response, as: 
complete response (no recurrence of clinical lesions and prodromic 
phase), partial response (relapse of prodromic phase only), or no 
response (recurrence of lesions).

RESULTS

All patients with RHS achieved a good clinical response 
with ALA-PDT. None of the 8 patients had a relapse of 
physical evidence of disease during the 12 months of 
follow-up. However, once during the first 6 months after 
irradiation 4 patients (1 patient with herpes genitalis and 
3 with herpes labialis) experienced prodromal symptoms 
(partial response): itching and tingling appeared in the 
place of former lesions, lasting up to several hours and 
then subsided. Over the next 6 months prodromal symp-
toms re-appeared once in the same patient with herpes 
genitalis and in 2 people with herpes labialis. Prodromic 
signs occurred following occurrence of factors that could 
provoke recurrent infections: common cold with fever, 
severe stress, and psycho-physical fatigue (Table SI1).

All patients reported pain and burning as the main 
side-effects associated with irradiation session. Pain 
as the dominant drawback was reported by 6 patients 
with herpes labialis: 2 of them rated the pain intensity 
as moderate, and 4 as severe. Burning sensation as the 
main adverse effect during irradiation was reported by 
2 patients with genital herpes and rated as severe (Table 
SI1). However, no patients discontinued the PDT session 
due to pain or burning sensation.

Directly after the PDT session swelling and redness 
was seen at the site of irradiation. The associated inflam-
mation, pain and burning decreased within several hours 
and was resolved after 24 h in all patients. The use of anal-
gesic and anti-inflammatory drugs was not recommended. 
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Approximately 1–2 days after PDT relatively hard crusts 
were formed and remained longer than usual during the 
healing period. The process of re-epithelialization took 
approximately 5–6 weeks. In one patient with herpes 
labialis, hyperpigmentation of the adjacent healthy skin 
occurred, and resolved after 3 months. No other adverse 
effects (such as ulceration, necrosis, scarring or bacterial 
infections in the irradiated area) were observed. 

DISCUSSION

Previous studies have indicated that ALA-PDT has the 
potential to treat various viral infections (6–9), but there 
is no study of ALA-based PDT with RHS in humans. 
The published data is contradictory. An in vitro study 
showed that higher power densities produced a higher 
rate of viral inactivation than lower fluence rates (10, 
11). Others studies demonstrate more viral inactivity at 
lower, compared with higher, fluence rates for the same 
total fluence (9, 12). Schindl et al. (13) reported that 
the total photodynamic damage of light depends on the 
fluence, irrespective of the fluence rate. However, it is 
difficult to compare clinical results obtained using dif-
ferent photosensitizers, light sources and doses of light.

Published case reports regarding treatment of recur-
rent herpes with phototherapy (including laser) using 
synthetic dyes focus mainly on the effects of reducing the 
duration of HSV infection symptoms and its accompany-
ing pain, reducing viral titre and acceleration of wound 
healing, but not on prevention of relapse (3–5, 14). The 
use of PDT with a relative low dosimetry is indicated in 
the vesicle phase.

In contrast, in our study, patients were irradiated in 
the prodromal phase and with a higher dose of light, 
which caused acute inflammation (pain, erythema and 
swelling), an extended crusts stage and an extended 
time of re-epitalization of up to 5–6 weeks. With some 
preventive measures (pauses during irradiation, cooling 
fan) the process of illumination was fairly well tolerated 
and was accepted by patients. Other authors also suggest 
that more aggressive light parameters yield better viral 
inactivation and therapeutic effects (15).

The effects of oxidative stress as result of PDT include 
not only the direct cytotoxic effect, but will also affect 
the modulation of inflammatory and immune responses. 
Studies have shown that, in the course of HSV infection, 
virus particles block suppression of proinflammatory 
mediators and cause the synthesis of immunosuppressive 
cytokine-10. Donnarumma et al. (16) demonstrated that 
laser phototherapy (LPT) in HSV infection acts on the 
immune response, unblocking the suppression of pro-
inflammatory cytokines (tumour necrosis factor (TNF), 
interleukin (IL)-1b, and IL-6) induced by virions, and 
limits viral spread from cell to cell.

Pain is a biological signal of inflammation. We hy-
pothesize that the pain during irradiation, induced by a 

higher dose of light, can advantageously act in the me-
chanism of antiviral activity of ALA-PDT and contribute 
to a long remission. Four of our patients experienced 
prodromic symptoms (partial response to ALA-PDT) 
and they interestingly found the intensity of side-effects 
during illumination to be moderate. Therefore: no pain 
– no effect? Thus, we do not recommend giving anti-
inflammatory drugs to the patients after irradiation.

More extensive clinical studies are needed to evaluate 
the effectiveness and optimize the parameters of ALA-
PDT for prolongation of remission intervals in recurrent 
herpes. 

REFERENCES
1. Jori G, Fabris C, Soncin M, Ferro S, Coppellotti O, Dei D, et 

al. Photodynamic therapy in the treatment of microbial in-
fections: basic principles and perspective applications. Laser 
Surg Med 2006; 38: 468–481.

2. Wainwright M. Local treatment of viral disease using photody-
namic therapy. Int J Antimicrob Agents 2003; 21: 510–520.

3. Sperandio FF, Marotti J, Aranha AC, Eduardo Cde P. Photody-
namic therapy for the treatment of recurrent herpes labialis: 
preliminary results. Gen Dent 2009; 57: 415–419.

4. Marotti J, Sperandio FF, Fregnani ER, Aranha AC, de Freitas 
PM, Eduardo Cde P. High-intensity laser and photodynamic 
therapy as a treatment for recurrent herpes labialis. Photo-
med Laser Surg 2010; 28: 439–444.

5. Ramalho KM, Rocha RG, Correa–Aranha AC, Cunha SR, 
Simoes A, Campos L, Eduardo Cde P. Treatment of herpes 
simplex labialis in macule and vesicle phases with photody-
namic therapy. Report of two cases. Photodiagnosis Photodyn 
Ther 2015; 12: 321–323.

6. Kvacheva ZB, Lobanok YS, Votyakov VI, Shukanova NA, 
Vorobey AV, Nikolayeva SN, Titov LP. Photodynamic inhibi-
tion of infection caused by herpes simplex virus type 1 in 
the cultured cells, by using 5-aminolevulinic acid-induced 
porphyrins. Vopr Virusol 2005; 50: 44–47.

7. Frank RG, Bos JD. Photodynamic therapy for condyloma-
taacuminata with local application of 5-aminolevulinic acid. 
Genitourin Med 1996; 72: 70–71.

8. Smetana Z, Malik Z, Orenstein A, Mendelson E, Ben Hur E. 
Treatment of viral infections with 5-aminolevulinic acid and 
light. Laser Surg Med 1997; 21: 351–358.

9. Juzuniene A, Juzena P, Ma LW, Iani V, Moan J. Effectiveness of 
different light sources for 5-aminolevulinic acid photodynamic 
therapy. Laser Med Sci 2004; 19: 139–149.

10. Mohr H, Bachmann B, Klein-Struckmeier A, Lambrecht B. 
Virus inactivation of blood products by phenothiazine dyes 
and light. PhotochemPhotobiol 1997; 65: 441–445. 

11. Wagner SJ. Virus inactivation in blood components by photoac-
tive phenothiazine dyes. Transfus Med Rev 2002; 16: 61–66.

12. Kubler AC. Photodynamic therapy. Med Laser Appl 2005; 
20: 37–45.

13. Schindl A, Rosado-Sholosser B, Trautinger F. Die Rezipro-
zitätsregel in der Photobiologie Eine Übersicht. Hautarzt 
2001; 52: 779–785.

14. Felber TD, Smith EB, Knox JM. Photodynamic inactivation 
of herpes simplex: report of a clinical trial. J Am Med Assoc 
1973; 223: 289–292.

15. Tao JN, Duan SM, Li J. [Experimental studies on treatment 
of HSV infections with photodynamic therapy using 5-ami-
nolevulinic acid.] Zhonghua Shi Yan He Lin Chuang Bing Du 
Xue Za Zhi 2007; 21: 79–82 (in Chinese).

16. Donnarumma G, De Gregorio V, Fusco A, Farina E, Baroni 
A, Esposito V, et al. Inhibition of HSV-1 replication by laser 
diode-irradiation: possible mechanism of action. Int J Im-
munopathol Pharmacol 2010; 23: 1167–1176.


