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PDT combination therapies for
aesthetic indications

Rolf-Markus Szeimies, Recklinghausen, Germany



Enhanced aesthetic efficacy of PDT by additive/synergistic effects

• Use of different light sources for PPIX excitation

• Flash-lamp pumped, pulsed dye lasers

• Intense pulsed light

• Physical/chemical Pretreatments to enhance drug penetration or deliver synergistic effects

• drug (pre)treatment (Vit.D, urea, 5-FU, IMIQ)

• Microdermabrasion, microneedling

• Ablative fractional lasers



Optimization of clinical results by pre-treatments

From Philipp-Dormston W et al.: Daylight photodynamic therapy with MAL cream for large scale photodamaged skin based on the concept of 
‘actinic field damage’: recommendations of an international expert group. JEADV 2016; 30:8-15
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Microneedling & MAL-PDT for field cancerised areas
Torezan L et al., Dermatol Surg 2013; 39:1197-1201



• Female pat. (n=11) with photodamage to the chest

• Division into 2 Tx-parts: one side non-ablative fractional TL, ALA-PDT on both sides

• TL with 5 mJ/mb, 5% coverage; thereafter immediate PDT with ALA 20% for 30 min under occlusion and 
heating pad, followed by illumination w. blue-light (417 nm) 10 J/cm²

• 3 treatments at week 0, 4, 8. Clinical assessment by blinded observers to week 20

• Improved scores for rhytides & skin texture in 11 or 10 pat. at wk 20

• No significant difference in any efficacy outcome between TL&PDT vs. PDT alone

• Severity of adverse events higher in combination group

• Problem: - laser parameters too low for PS enhanced penetration or synergistic anti-ageing effect

- ALA incubation too short for induction of significant PDT effect

Non-ablative Fractional Thulium-Laser (TL) plus PDT for Skin Rejuvenation of 
the Sun-Damaged Chest – Split Sided RCT

Croix J et al. (2020) Lasers Surg Med 52:53-60



• Female pat. (n=12) with mild-moderate sun damage at décolleté and cumulative AK (184, grade I Olsen)

• Division into 4 Tx: field-directed TL, PDT, TL plus PDT, lesion-directed curettage as control

• TL with 20 mJ/mb, 500 mJ/cm², 5 W, 8 or 16 passes (per 6 pat.); PDT with MAL for 3 h, followed by
illumination w. LED 37 J/cm²

• Clinical assessment of sun damage and score items, OCT-imaging 3 mo follow-up

• TL alone & TL-PDT improve globally sun damage, mottled pigmentation and fine lines compared to 
curettage (p<0.05)

• Skin texture improved by additional PDT vs. TL alone (p<0.05)

• All 3 field-directed Tx led to complete remission of AK (TL 90%, PDT 82%, TL-PDT 100%), curettage (52%)

• Mild local AE, more pronounced by combination (p<0.05)

Fractional Thulium-Laser (TL) plus PDT for Skin Rejuvenation of the Sun-
Damaged Décolleté – Split Sided RCT

Hendel K et al. (2020) Lasers Surg Med 52:44-52



What can I expect?

Summary – Aesthetic PDT

• Significant Improvement: 

• Skin texture, roughness

• Fine lines

• Teleangiectasias

• Dyspigmentation

• Remission and prevention of AK

• Tolerable and reversible AE

What shall I take care about?

• Realistic expectations!

• Only mild improvement of deep wrinkles
and sebaceous gland hyperplasia

• Does not substitute surgical-aesthetic
procedures

• Stay with recommended treatment protocols, 
especially when Aks/NMSC are in the target
area



Optimizing treatment of acne with PDT to achieve long-
term remission and reduce side effects

Ann-Marie Wennberg Larkö
Professor

Sahlgrenska University Hospital, Gothenburg, Sweden



• Prospective, double-blinded, four-armed, split-face, randomized, placebo-
controlled

• To achieve a reduction in pain, we shortened the incubation time to 1.5 h and 
reduced the light dose to 20 J/cm2

• 33 pat randomized, 2 or 4 tx

• MAL one cheek, placebo other cheek, 1–2 weeks apart

• 1.5-h pre-tx MAL, Illumination - red light (20 J/cm2)

• Assessments before tx and 4, 10, and 20 w last tx 2 or 4 tx

MAL-PDT with an extended follow-up period in patients with 
mild to severe acne vulgaris

Wojewoda et al, Journal of Photochemistry & Photobiology, B: Biology, 2021



124 patients assessed for eligibility

91 excluded (54 did not meet the inclusion criteria, 34 did not show up for inclusion, 3 not allocated for tx)

33 pat were allocated to tx, Aged 18–25 years (median: 21 years)

26 pat received all treatment with MAL on one side and placebo vehicle on the other side (two treatments: 14 
patients, four treatments: 12 patients)

19 pat completed with all evaluations

Discontinuations: subjective lack of enough efficacy according to the patient’s own assessment and to side effects 

Material and Methods − challenges



• MAL-PDT, 20 w - decreased number of inflammatory lesions 

• 74% - 2 tx

• 85% - 4 tx

Pain

• Median VAS: 1.85 

• Similar studies - VAS = 3.74

• Sign higher vs placebo-PDT, VAS = 0.0

• Improved quality of life, median DLQI = 7.5 to 2.0  at w20

Other AE, mild = 15 patients

• Moderate erythema, Hyperpigmentation,Minor ulceration,Mild scarring

Results/Adverse Events



• Change in inflammatory and non-inflammatory lesions seemed to differ between MAL-
PDT and placebo-PDT after 4, 10, and 20 weeks, but not significant 

• Best effect after 20 w

• Earlier studies − PDT an effective treatment for acne lesions

• This new treatment regimen for both MAL-PDT and red-light-only PDT, with shortened 
pre-treatment (1.5 h) and reduced light dose (20 J/cm2) can be an effective modality

• Tolerable side effects

• We observed improved quality of life in patients

• Future research investigating the use of red light alone or combination with other 
topical treatments is needed 

Conclusions



Product design in the development of a home-based 
daylight PDT service

Dr Paul O’Mahoney
University of Dundee



Daniella Levins
University of Dundee
Product Design

Proof of concept home kit
to permit home-based
daylight PDT service





Fluorescence and skin temperature: their relationship 
in photodynamic therapy

Dr Paul O’Mahoney
University of Dundee



Methods

Lesion 
preparation

Photographs
Apply cream + 

dressing

Repeat every 30 minutes

Begin 
treatment 
(75 J cm-2)

Pause 
treatment

Photographs

Intervals of 1, 2, 4, 8.5 
(midpoint) and 17 (end) 

minutes

3 hour incubation 17 minute treatment

Record pain 
score

Clinical 
outcome at 3 
and 12 mths

Recruited: 
18 participants 16 datasets 11 lesions on trunk
(BD or BCC)

5 lesions on lower leg
2 datasets unusable



Results

• Temperature and fluorescence are positively correlated at t=180 mins (p<0.01)
• Not correlated within body site



Results

• Lower peak fluorescence (at 180 minutes) on the lower leg than the trunk (p<0.05)

• Lower temperature (at 180 minutes) on the lower leg than the trunk (p<0.001)



Results

• No correlation between body site (or fluorescence or temperature) and outcome at 12 months



Conclusions

• Evidence that fluorescence and temperature are correlated

• Physiological differences in PpIX accumulation between body sites

• Did not find any correlations with fluorescence or temperature and clearance at 12 months

• No difference in efficacy between body site found – contradicts accepted literature

• Higher reported pain on the lower leg



Artificial Daylight-PDT with the Multilite system
– office based experience

Sven Quist, Helix Medical Excellence Center Mainz



Multilite system – artificial light PDT

415 nm, 585 nm

415 nm, 585 nm

415 nm

415 nm, 585 nm, 635 nm
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Protocols

MAL/ALA 
incubation time

415 nm 585 nm 635 nm

35 min

80 min

Protocol

60 min

30 min

26 min 6 min 3 min

67 min 9 min 4 min
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Advantages

• Short protocol (60 min incubation followed by 35 min irradiation)

• Low pain

• Area of 500 cm2 (or 2x500 cm2 or 2 parallel treatments with 500 cm2)

• Easy to use

• Flexible (easy movable)

• small
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Indications

• Actinic keratoses (head, arms, legs, back)

• Initial SCCs

• BCCs (superifical, thin nodular)

• Folliculitis decalvans

• Skin rejuvination

• Acne

• Hand eczema (only 585 nm)



Protocol

23.08.2022

removal
of crusts

FX-CO2
Laser abl.

MAL/ALA
60 min

aPDT

multilite
35 min

post-treatment
Care 



Results

• 566 patients treated

556 with 35 min protocol,

10 patients with 80 min protocol

• pain level 3/10 with 35 min protocol

• pain level 1/10 with the 80 min protcol

• good result (almost clear/complete

clearance in 91%)



Light textile PDT in other indications

Henry Abi-Rached, M.D
CHU de Lille



Phoslstos®



PhosIstos® 

➢ Primary end point : clinical response at 3 months



PhosIstos®

7.7

0.2



Fluxmedicare®



Extramamary Paget Disease

o ∼ 400 cm2 light emitting fabric

o Treatment parameters: 

• 1,3 mW/cm2

• 2h30

→ 12 J/cm2

oVAS scores = 0.11/10

oBetter quality of life and less disease related symptoms 

oGood functional and aesthetic outcome

oNoninvasive treatment



Clinical versus punch biopsy assessment of BCC 
subtype and thickness within a PDT-setting

Erik Mørk, MD 
Trondheim, Norway



Study – Aims and materials and methods

• Is clinical assessment of BCC subtype and thickness 
reliable in selecting lesions for PDT? 

• 7-centre study in Norway.

• 2-4 mm punch biopsy, taken from the area clinically 
regarded as thickest for verification of BCC-diagnosis.

• Experienced dermatologist for clinical assessment, 
blinded histological subtype and thickness.



Results

• 343 BCCs with clinical and histological data.

• 108 men, 93 women. Average: 66 years.

• Clinical subtypes: 258 sBCC (75%), 85 nBCC (25%).

• Histological subtypes: 217 sBCC (63%), 83 nBCC (24%), 43 aBCC
(13%).
• aBCC: 35 infiltrative, 6 morphea and 2 micronodular.

• Localization: trunk (240), extremities (67), head/neck (36).



Subtype and thickness assessment

Clinically correct diagnosed 
BCCs among histologically 

verified BCCs, ratio (%) 

Ratio of histologically
aggressiv subtypes among

clinical subtype (%)

Mean thickness difference* 
(mm)

Superficial 201/217 (93) 19/258 (7) 0,39

Nodular 45/83 (54) 24/85 (28) -0.38

* Thickness difference: clinical – histological thickness



Clinical assessments of BCC subtypes and thicknesses within 
PDT-recommendations

Subtype and thickness
Histologically within PDT-recommendations, ratio 

(%)

sBCC < 2 mm 235/258 (91%)

nBCC < 2 mm 46/85 (54%)



Summary

• Agreement between clinical and histological assessment of BCC-subtype and 
thickness was to unreliable for clinical use alone, which supports the use of pre-
PDT biopsy.

• However, when a BCC-diagnosis is verified and clinically considered to be 
superficial < 2 mm thick, clinical diagnosis of subtype and thickness pre-PDT might 
be sufficient in selected cases.



The biphasic activation protocol for BCC.

Red light followed by IPL delivered with mechanical 
pressure

Dr Robert Stephens  MB BS  FACD
North West Sydney Dermatology & Laser



Flushing and Blanching

• Represents a loss of luminance in the dermis

• The loss is throughout the visible spectrum

• Skin appears as red because the attenuation of light is most profound in the blue-
green-yellow spectrum

Flushing

Blanching

• Creates a positive luminance effect on account of less incident light being absorbed
• The additional luminance is of scattered light from dermal tissue/stroma

Scattered light can overcome shadows created by small structures in tumour, stroma 
and epidermis. Is it therefore of “higher quality” for photodynamic activation??



2 treatments same day

5 mins Aktilite, 3 passes using 560nm cut-off filter 
(15J/ 200ms/ 20o)

→ Reapply Metvix

→ wait 90 mins

→ 5 passes using 560nm filter (no Aktilite)



Red light activation

1. Initially

• Oxygen is consumed

• OxyHb→ deoxyHb

• Light attenuation starts

2. Later, due to hyperaemia +/- flushing, heat

• ↑↑ chromophore (Hb)

• OxyHb→ deoxyHb

• ++ Light attenuation

• Oxygen is generated



Lesion compression following a period 
of red light activation

• Removes the chromophore (Hb)

• Does not remove O2 (not immediately)

• Facilitates penetration and scattering of stronger photodynamic 
wavelengths when using an IPL device with appropriate filter



MAL DL-PDT FOR AK ON FACE, SCALP & RELATED FIELD
CANCERIZATION WITH DIFFERENT PRE-TREATMENTS (CURETTAGE VS. 
KERATOLYTICS) – AN INTERVENTIONAL STUDY CONDUCTED IN ITALY

Stefano Caccavale,
Napoli, Italy



• 40 patients with at least three grade I and/or grade II AKs on the face/scalp areas were
included in this study and randomized in two groups

• Randomization was casual (odd or even number); the randomization ratio was 1:1

• All treatments were performed by the same investigator (SC)

• Evaluation of treatment efficacy was performed by other investigators collegially

20 PATIENTS: MAL n-DL-PDT preceded by skin preparation in hospital  

with CURETTAGE 

40 PATIENTS

20 PATIENTS: MAL n-DL-PDT preceded by skin preparation at home with

KERATOLYTICS (30% urea cream twice a day for 7 days) 

Methods



Results

• 40 patients (38 males, 2 females) aged between 57 and 89 years were included in the
study

• 421 AKs at V1 in keratolytics group (mean number/patient: 21.05 AKs)

• 337 AKs at V1 in curettage group (mean number/patient: 16.85 AKs)

• 39 participants completed the study

• 1 patient in the keratolytics group dropped out of the protocol after V1 because he
refused to be exposed to daylight for two consecutive hours in our hospital garden



(Mann-Whitney U test, two-tailed, significance level 0.05, p value 0.254, U value 149)
The difference in reduction of actinic keratosis from V1 to V4 between the two groups was not statistically significant

V1-V4 MEAN REDUCTION OF AK NUMBER: - 57.82% 

V1-V4 MEAN REDUCTION OF AK NUMBER
V1-V4 MEAN % REDUCTION OF AK

NUMBER

UREA 10.73 AK 54.73 %

CURETTAGE 10.35 AK 58.65%

Results



Conclusions

• No difference was found in efficacy (based on clinical, dermoscopic and confocal
assessments) and patient satisfaction comparing the 2 treatment regimens

• The pain score reported during and after daylight exposure was similar and low in the two
groups

• No unexpected adverse events occurred during the trial period

• DL-PDT without curettage preceded by skin preparation at home by keratolytics maintained
the same treatment effect as DL-PDT with curettage

• Curettage could be not necessary to obtain full treatment effect of DL-PDT



MOLECULAR MARKERS OF RESPONSE 
IN THE TREATMENT OF ACTINIC KERATOSES 
WITH DAYLIGHT PHOTODYNAMIC THERAPY

D. De Perosanz Lobo1; M. Fernández Guarino1; A. juarranz de la fuente2; 
D. Fernández nieto1; P. delgado wicke2; P. JAÉN OLASOLO1

1- DERMATOLOGY SERVICE, H. Ramón y Cajal, MADRID

2- BIOLOGY DEPARTAMENT, FACULTY OF SCIENCE, UNIVERSIDAD AUTÓNOMA DE MADRID



MATERIAL AND METHODS

•

•

•
•

•
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Differences in the expression of the genes 
analyzed before and after DL-PDT.
To the left we had high responders, and to 
the right poor responders. The genes are 
shown colored according to expression, with 
overexpressed genes in red and 
underexpressed genes in blue. 
Patients with high clinical response showed 
under-expression of most of the genes after 
the treatment, as we can see in patient 8. 
On the contrary, poor responders showed 
overexpression of most genes, as we can see 
in patient 9.



RESULTS
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RESULTS
Oncogene expression: differences in pre-treatment expression

High responders

Poor responders

We proceeded to analyze the expression of genes before treatment to detect possible predictive markers of 
response. Poor responders showed a significant overexpression of the Myc oncogene prior to treatment



RESULTS

High

Poor

Expression of tumor suppressor genes: differences in pre-treatment expression
Regarding tumor suppressor genes, PTEN was significantly overexpresed in good responders prior to treatment, being a 
marker of good response



CONCLUSIONS

•

•

•



The Euro-PDT Board acknowledge all the contributors an sponsors to the 2022 Euro-PDT meeting, 
including Galderma as platinum sponsor.

LR Braathen, RM Szeimies, CA Morton, Euro-PDT Board, June 2022


