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Effects of Topical Salicylic Acid and Erythromycin
on the Erythema Induced by UVB

TOPIKAL SALISILIK ASiT VE ERITROMISININ UVB TARAFINDAN OLUSTURULAN

ERITEME ETKILERI
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Abstract

Ozet

Objective: Various studies have shown blocking or enhancing effects of
topical agents on UVB penetration. Since the lesions in acne vul-
garis are frequently localized on sun exposed areas, the interaction
between topical agents used in acne treatment and UVB is impor-
tant. In this study, our purpose was to examine interactions be-
tween UVB and salicylic acid gel, erytromycin gel which are fre-
quently used in the topical treatment of acne vulgaris.

Material and Methods: In thirty-three volunteers, a phototest was
performed to determine the minimal erythema dose (MED) and
the test was repeated with gel forms of 2% salicylic acid, 2%
and 4% erythromycin applied as a thin (0.1 cc/25 cm?) and a
thick (0.3 cc/25 cm?) layer. After 24 hrs, the effects of each
agent on MED was investigated.

Results: The topical application of thin and thick 2% salicylic acid gel
significantly increased the MEDs. On the other hand, thin appli-
cation of 2% and 4% erythromycin gel, and thick application of
4% erythromycin gel significantly decreased the MEDs.

Conclusion: It can be advised to use erythromycin gel carefully for
acne lesions in day time due to its possible enhancing effects of
erythema of UVB.
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Amac: Farkli calismalar UVB penetrasyonu iizerine topikal ajanlarin
bloklayici yada artirict etkilerini gostermistir. Akne vulgariste
lezyonlar siklikla giines géren alanlara lokalize oldugundan ak-
ne tedavisinde kullanilan ajanlar ve UVB arasindaki etkilesim
6nemlidir. Bu ¢alismada, amacimiz akne vulgarisin topikal te-
davisinde siklikla kullanilan salisilik asit jel ve eritromisin jel
ile UVB arasindaki etkilesimi incelemekti.

Gerec ve Yontemler: Otuz ii¢ goniilliide minimal eritem dozu (MED)
saptamak icin fototest yapild: ve test hepsi jel formunda olan
ince (0.1 cc/25 cm?) ve kalin (0.3 cc/25 ecm?) %2 salisilik asit,
%2 ve %4 eritromisin ile tekrarlandi. 24 saat sonra, her bir aja-
nin MED’u {izerine etkileri arastirildi.

Bulgular: Ince ve kalin %2 salisilik asit jel uygulanimi MED’unu
6nemli derecede arttirdi. Diger taraftan, %2 ve %4 eritromisin
jelin ince uygulanimi, ve %4 eritromisin jelin kalin uygulanimi
MED’unu 6nemli derecede azaltti.

Sonug: Sonug olarak, UVB eritemi iizerine olas1 arttirict etkisinden
dolay: eritromisin jelin giin i¢inde akne lezyonlar igin kullani-
minda dikkatli olunmasi onerilebilir.

Anahtar Kelimeler: UVB, eritromisin, salisilik asit

cne vulgaris is one of the most common
skin diseases, seen primarily on the face,
involving the sebaceous follicles. Various
topical agents are used for the treatment of acne
vulgaris, including salicylic acid and erythromy-
cin."? UVB is primarily responsible for sunburn.’
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Some studies have shown blocking effects of topi-
cal agents on UVB penetration.”'’ However, the
use of some lubricants applied prior to UVB treat-
ment enhances the penetration of UVB.*>!!

The interaction between topical agents used in
acne treatment and UVB can be important since
the lesions in acne vulgaris are frequently localized
on sun exposed areas. So, the blocking effects of
topical agents on UVB penetration can be ignored,
but the enhancing effects of topical agents on UVB
penetration are important due to their increased
sunburn risk. In this study, the effects of 2% sali-
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cylic acid, 2% and 4% erythromycin on UVB
penetration was investigated in an in-vivo research.

Material and Methods

In this single-blind study, phototesting was
performed on 33 volunteers to determine the
minimal erythema dose (MED) for UVB. The
study protocol and consent form was approved by
the local ethics committee of Dokuz Eyliil Univer-
sity Faculty of Medicine. Informed written consent
has been obtained from all of the patients before
the study. The patients were untanned and not tak-
ing any medication. Waldmann 8001 K
(Waldmann Lichttecnik Gmbtt, Schwenningen,
Germany) cabin was used for the light source of
UVB.

The beginning doses of UVB phototesting
were determined according to the skin types of the
volunteers. The irradiated doses for UVB were up
to 120 mJ/cm® for skin types I and II, 140 mJ/cm’
for skin types III and IV and 200 mJ/cm’ for skin
type V."> MED values were determined by irradiat-
ing 4 cm’ of uninvolved skin on the back of each
patient at increments of 20 mJ/cm” in one row. In
addition, seven parallel rows of skin were tested
after application of different topical agents. The
first rows were only irradiated by UVB without
application of any topical agent to determine the
MED. A thin (0.1 cc/25 cm?) and a thick (0.3 cc/25
cm’) layer of 2% salicylic acid (Salsil-2 gel®), a
thin (0.1 cc/25 cm®) and a thick (0.3 cc/25 cm?)
layer of 2% erythromycin (2% Aknilox gel®), a
thin (0.1 cc/25 ecm?®) and a thick (0.3 cc/25 cm?)
layer of 4% erythromycin (4% Aknilox gel®) all in
gel forms were applied respectively to the adjacent
parallel rows. In each patient, the rows of topical
agent applications were exchanged. Then all the
rows were irradiated with UVB at increments of 20
mJ/cm’ immediately after the application of the
agents without waiting. The results were evaluated
after 24 hrs by a blinded investigator and MED
values were determined (Figure 1). Wilcoxon
signed ranks test was used for statistical analysis.
Bonferroni-corrected significance level of p<0.0033
was considered to be statistically significant.
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Figure 1. A patient seen 24 hrs. after photothest. (A: thin layer
of 2% salicylic acid, B: thick layer of 2% salicylic acid, C:
Pure UVB, D: Thin layer of 2% erythromycin, E: Thick layer
of 2% erythromycin, F: Thin layer of 4% erythromycin, G:
Thick layer of 4% erythromycin).

Results

The results of phototesting of all patients are
shown in Table 1. The MED values detected after
the application of thin and thick layers of 2% sali-
cylic acid gel, thin layers of 2% and 4% erythro-
mycin gel, thick layer of 4% erythromycin gel
have been found significantly different from the
MED values with pure UVB (Wilcoxon signed
ranks test, p<0.0033). On the other hand, although
the MED value after the application of thick layer
of 2% erythromycin gel was found to be lower
than that with pure UVB, the difference was not
statistically significant (Wilcoxon signed ranks
test, p>0.0033). These results indicated that MED
values were increased by thin or thick application
of 2% salicylic acid gel and decreased by thin and
thick layers of 4% erythromycin gel and thin layer
of 2% erythromycin gel. The highest MED values
were detected with thick 2% salicylic acid gel and
were followed by thin 2% salicylic acid gel. The
lowest MED values were detected with thin 4%
erythromycin gel and were followed by thick 4%
erythromycin gel, thin 2% erythromycin gel and
thick 2% erythromycin gel.

The differences between the MED values, sta-
tistically significant and not significant ones, are
all shown in Table 2.
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Table 1. MEDs of volunteers (n=33).

MED (mJ/cm?)
Preparation Range Mean+SD
UVB without any agent 60-160 100.6+22.6
Thick 2% salicylic acid gel 100-180 155.8424.4
Thin 2% salicylic acid gel 100-180 150.9+26.5
Thick 2% erythromycin gel 60-140 96.4+19.7
Thin 2% erythromycin gel 60-140 94.5+20.8
Thick 4% erythromycin gel 40-140 92.1+£22.3
Thin 4% erythromycin gel 40-140 90.3+21.3

SD: Standard deviation

Table 2. Wilcoxon signed ranks test (p<0.0033
was considered to be significant).

Paired groups  Mean+SD T Significance
UVB-S2G -50.3£25.1 -11.531 .000
UVB-TS2G -55.2426.0 -12.188 .000
UVB-E2G 6.11£9.3 3.730 .001
UVB-TE2G 4.248.3 2.935 .006
UVB-E4G 10.3+12.4 4.784 .000
UVB-TE4G 8.5+11.2 4.346 .000
S2G-TS2G -4.8+12.3 -2.268 .030
E2G-TE2G -1.845.3 -1.789 .083
E4G-TE4G -1.8+7.7 -1.359 .184
S2G-E2G 56.4+23.7 13.666 .000
S2G-E4G 60.6+£25.7 13.530 .000
E4G-E2G -4.249.7 -2.514 .017
TS2G-TE2G 59.4+23.7 14.391 .000
TS2G-TE4G 63.6+25.2 14.491 .000
TE4G-TE2G -4.248.3 -2.935 .006

SD: Standard deviation, t: value of ‘t’, UVB: UVB without
any agent, S2G: Thin 2% salicylic acid gel, TS2G: Thick 2%
salicylic acid gel, E2G: Thin 2% erythromycin gel, TE2G:
Thick 2% erythromycin gel, E4G: Thin 4% erythromycin gel,
TE4G: Thick 4% erythromycin gel.

Discussion

Few investigations have been undertaken to
determine the interaction between topical agents
and UVB penetration. In these studies, topical
agents used for psoriasis treatment have been usu-
ally chosen since they could be used in conjunction
with UVB therapy. These studies showed the
blocking effects of some topical agents such as
calcipotriol, tar and anthralin when they were used
prior to UVB.**" Also some clinical and experi-
mental studies have suggested that the use of some
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lubricants applied prior to UVB treatment may
enhance the penetration of UVB to psoriatic
plaques.*>"!

Various topical agents can be used for the
treatment of acne vulgaris which is frequently lo-
calized on sun exposed areas."” Sunlight involves
ultraviolet irradiation that causes sunburn. UVB
comprises radiation between the wavelengths 290
and 320 nm, primarily responsible for sunburn.’ At
this point, the blocking or enhancing effects of
topical agents on UVB penetration which are used
before exposure to sunlight should be considered.

The potential effects of salicylic acid on UVB
penetration have been investigated in several in-
vitro and in-vivo studies. In an in-vitro study, Kris-
tensen et al.* found that 2% salicylic acid in non-
light-absorbing cream showed some absorption in
the UVB range 300-320 nm. Kornreich et al.”
measured the absorption spectrum of 3% salicylic
acid in petrolatum between the wavelengths of 260
to 400 nm with an ex-vivo technique. They found
that 3% salicylic acid in petrolatum had substantial
absorption in the UVB range 280-320 nm. Leb-
wohl et al”’ studied transmission of UVB light
through a clear filter coated with 6% salicylic acid
ointment and they reported that salicylic acid
ointment completely blocked transmission of UVB
light.

Vidninen et al.'* investigated the effects of
topical 5% acetylsalicylic acid on UVB erythema
using a standardized chamber application test tech-
nique before and after UVB irradiation in an in-
vivo test. They showed that while topical 5% ace-
tylsalicylic acid significantly inhibited UVB ery-
thema when applied before irradiation, it had no
effect when applied after irradiation. In an in-vivo
test, Kristensen et al.* have studied the effect of the
salicylic acid in non-UVB-absorbing cream on
UVB transmission in two different test series. Sali-
cylic acid was evaluated and compared in different
concentrations (0.5, 1, 2, 5, 10%) before and after
UVB. In the second series, the duration of the pho-
toprotection afforded by salicylic acid was studied
by applying different concentrations (2, 5, 10%) at
different times prior to UVB. They found that sali-
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cylic acid had a dose-dependent inhibiting influ-
ence on UVB when applied prior to irradiation,
while it had no effect on UVB erythema when
applied after UVB. Furthermore, they determined
that salicylic acid inhibited erythema at all concen-
trations (2, 5, 10%), and the duration of photopro-
tection was found to be for at least 12 hrs and
sometimes more than 24 hrs. Lebwohl et al.’ re-
ported that 6% salicylic acid ointment application
prior to exposure to UVB can block UVB radiation
and reduce its erythemogenicity in an in-vivo
study. In another in-vivo study based on determin-
ing MED, Fetil et al."” showed blocking effects of
20% salicylic acid in petrolatum on UVB. Like-
wise, in our study the blocking effects of 2% sali-
cylic acid in gel form on UVB penetration was
determined when applied immediately before
UVB.

In the literature, we could not find any study
investigating the interaction between topical eryth-
romycin and UVB. However, there were few stud-
ies dealing with topical tretinoin, azelaic acid, ben-
zoyl peroxide, and adaphalene which can be used
for acne vulgaris treatment. Kornreich et al.”
measured the absorbance of tretinoin cream in
different concentrations (0.025, 0.05, 0.1%) and
0.01% tretinoin gel between the wavelengths 260
to 400 nm, with an ex-vivo technique. They found
that tretinoin had substantial absorption in the
UVA range. In addition they determined that the
absorbance of tretinoin preparations was concen-
tration-dependent, with higher values for more
concentrated formulations. Smit et al."”> evaluated
the MED for UVB on 0.05% tretinoin cream in an
in-vivo study. They showed that topical treatment
with 0.05% tretinoin cream for several days before
UVB, did not change the MED. In another study,
which was performed with similar protocol,
showed that azelaic acid cream, benzoyl peroxide
gel and adaphalene gel do not have enhancing ef-
fects on UVB erythema.'®

In this study, we observed blocking effects of
salicylic acid gel on UVB penetration when ap-
plied immediately before UVB, which increased
with the application thickness. In addition, we
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observed statistically significant UVB penetration
enhancing effects of thin layer of 2% erythromycin
gel and thin and thick layer of 4% erythromycin
gel when applied immediately before UVB. On the
other hand, although the MED value after the ap-
plication of thick layer of 2% erythromycin gel
was lower than the MED of pure UVB, the differ-
ence between them was not statistically significant.
This result may be both due to the higher absorb-
ance capacity of the thick layer and to the lower
UVB penetration in relation with the low concen-
tration of effective ingredient in 2% erythromycin
gel. Likewise, lower MED values were detected in
thin erythromycin gel applications when compared
with thick applications both in 2% and 4% concen-
trations. Present study has shown that erythromy-
cin gel has enhancing effects on UVB when ap-
plied immediately before UVB. On the other hand,
this study has not investigated the duration of this
enhancing effect. In conclusion, 2% salicylic acid
gel can be used on sun exposed areas in day time.
However we suggest that one must be careful if
erythromycin gel will be used on sun exposed ar-
eas immediately before sunlight in day time be-
cause of its possible enhancing effect on UVB
erythema.

REFERENCES

1. Braun-Falco O, Plewig G, Wolff HH, Burgdorf WHC.
Dermatology. 2™ ed. Berlin: Springer-Verlag; 2000.
p.1051-81.

2. Strauss JS, Thiboutot DM. Diseases of the sebaceous
glands. In: Freedberg IM, Eisen AZ, Wolff K, Austen KF,
Goldsmith LA, Katz SI, Fitzpatrick TB, eds. Fitzpatrick’s
Dermatology in General Medicine, 5™ ed. New York: Mc
Graw Hill; 1999. p.769-84.

3. Wharton JR, Cockerell CJ. The sun: A friend and enemy.
Clin Dermatol 1998;16:415-19.

4. Kiristensen B, Kristensen O. Topical salicylic acid inter-
feres with UVB therapy for psoriasis. Acta Derm Venereol
(Stockh) 1991;71:37-40.

5. Lebwohl M, Martinez J, Weber P, DeLuca R. Effects of
topical preparations on the erythemogenicity of UVB: Im-
plications for psoriasis phototherapy. ] Am Acad Dermatol
1995;32:469-71.

6. Marsico RE, Dijkstra JWE. UVB blocking effect of cal-
cipotriene ointment 0.005%. J Am Acad Dermatol
1996;36:539-40.

7. Lebwohl M, Hecker D, Martinez J, Sapadin A, Patel B.
Interactions between calcipotriene and ultraviolet light. J
Am Acad Dermatol 1997;37:93-5.

183



Senel YURTSEVER ve Ark.

8.

10.

11.

184

Youn JI, Park BS, Chung JH, Lee JH. Photoprotective
effect of calcipotriol upon skin photoreaction to UVA and
UVB. Photodermatol Photoimmunol Photomed
1997;13:109-14.

De Rie MA, Di Nuzzo S, Brands S, Hansen AB, Bos JD.
Calcipotriol ointment and cream or their vehicles applied
immediately before irradiation inhibit ultraviolet B-
induced erythema. Br J Dermatol 2000;142:1160-5.

Fetil E, Ozkan S, Soyal MC, Ilknur T, Erdem Y, Giines
AT. Effects of topical petrolatum and salicylic acid on the
erythemogenicity of UVB. Eur J Dermatol 2002;12:154-
6.

Berne B, Blom I, Spangberg S. Enhanced response of
psoriasis to UVB therapy after pretreatment with a lubri-
cating base. Acta Derm Venereol (Stockh) 1990;70:474-7.

12.
13.

14.

15.

16.

EFFECTS OF TOPICAL SALICYLIC ACID AND ERYTHROMYCIN ON THE ERYTHEMA INDUCED BY UVB

Nee TS. Phototherapy. Clin Dermatol 1997;15:753-67.
Kornreich C, Zheng ZS, Xue GZ, Prystowsky JH. A sim-
ple method to predict whether topical agents will interfere
with phototherapy. Cutis 1996;57:113-8.

Véindnen A, Hannuksela M. UVB erythema inhibited by
topically applied substances. Acta Derm Venereol
(Stockh) 1989;69:12-7.

Smit JV, de Jong EMGJ, de Jong GJ, van de Kerkhof
PCM. Topical all-trans retinoic acid does not influence
minimal erythema doses for UVB light in normal skin.
Acta Derm Venereol 2000;80:66-7.

Cetiner S, Tlknur T, Ozkan S. Phototoxic effects of topical
azelaic acid, benzoyl peroxide and adaphalene were not
detected when applied immediately before UVB to normal
skin. Eur J Dermatol 2004;14:235-7.

Turkiye Klinikleri J Dermatol 2005, 15



