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Abstract
Objective: Various topical agents block UVB penetration when applied before UVB therapy. The effects of topically used erythromycin and tetracycline on narrow band UVB has not been considered yet. We investigated the effects of topically used erythromycin 2%, erythromycin 4% and tetracycline on the penetration amount of narrow band UVB.
Methods: In this study 32 patients without any photodermatose were included. We determined MED
values with phototest. We investigated the effects of thin (0.1 cc/25 cm²) and thick (0.3 cc/25 cm²)
layers of erythromycin 2%, erythromycin 4% gel forms and tetracycline ointment on MEDs.
Results: In this study comparing MEDs of narrow band UVB alone and with topical application of
each agent, it was determined that MED values of thin and thick layers tetracycline were statistically significant (p<0.005). However we found that there was no significant change in MEDs of topical erythromycin 2% and erythromycin 4%, both in thin and thick layers (p>0.005).
Conclusion: Thin and thick layers of topical erythromycin 2% and 4% could not change MEDs significantly, whereas thin and thick layers of tetracycline increased MEDs significantly decreasing the effect of the narrow band UVB.

Introduction
It is known that topical agents cause sensitivity to sunlight or prevent the effects of
sunlight in several studies. Moreover, it is
mentioned that if the same agents are applied before the UVB treatment, they block
the UVB penetration. However the effect of
topically applied erythromycin and tetracycline to the penetration of narrow band
UVB is not known yet. Macrolide antibacterials continue to be important therapeutic
class of drugs with established efficacy in a
variety of skin infections. Numerous studies
have demonstrated the efficacy and safety
of erythromycin for various infectious dis-

eases [1]. Erythromycin is generally used
for the treatment of non-methicillin resistant Staphylococcus aureus infection, acne,
rosacea, Lyme disease, perioral dermatitis,
anthrax, erysipeloid, chancroid, and lymphogranuloma venereum [2].
Tetracyclines are broad-spectrum bacteriostatic antimicrobial drugs, traditionally
used in dermatology for the treatment of
acne. Owing to their beneficial antiinflammatory properties, and the low risk and
modest side effects associated with them,
tetracyclines are also useful in treating several other skin diseases-either alone, or in
combination regimens to reduce the intensity of the immunsuppressive effect [3].
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Narrow band UVB therapy has been used
successfully for the treatment of inflammatory and pigmentary skin disorders including atopic dermatitis, psoriasis, mycosis
fungoides, polymorphous light eruption,
and vitiligo [4].
In this study we aimed to investigate the effects of topically applied erythromycin and
tetracycline on the penetration amount of
narrow band UVB by the help of MED test.
Materials and Methods
In this study, phototesting was performed on 32
volunteers (15 females, 17 males) to determine
the minimal erythema dose (MED) for narrow
band UVB. In this study, patients who do not
have any disease such as solar urticaria, polymorphic light eruption, hydroa vacciniforme, lupus erythematosus, xeroderma pigmentosum,
actinic prurigo, photoallergic dermatitis, metabolic photodermatoses, porphyria; patients who
do not have any lesion on their back causing difficulty to apply the test; patients who do not use
any phototoxic and photoallergic drug; and finally volunteers older than 15-years-old were included. All participants were informed and consent forms were obtained.
Waldmann
7001K
(Waldmann
Lichttecnik
Gmbtt, Schwenningen, Germany) cabin was
used for the light source of narrow band UVB.
In this single-blind, controlled study the beginning doses of narrow band UVB phototesting
were determined according to Fitzpatrick skin
types. The irradiated doses for narrow band UVB
were up to 0.50 J/cm² for skin type I and II, 0.90
J/cm² for skin types III and IV. MED values were
determined by irradiating 4 cm² of uninvolved
skin on the back of each patient at gradually enhancing doses (0.05 J/cm², 0.10 mj/cm², 0.20
J/cm², 0.30 J/cm², 0.40 J/cm², 0.50 J/cm² for
skin types I and II, 0.10 J/cm², 0.20 J/cm², 0.30
J/cm², 0.50 J/cm², 0.70 J/cm², 0.90 J/cm² for
skin types III and IV). In addition, seven parallel
rows of skin were tested after application of different topical agents. The first rows were only irradiated by narrow band UVB without application off any topical agent to determine the MED.
A thin (0.1 cc/25 cm²) and a thick (0.3 cc/25
cm²) layers of 2% erythromycin gel, a thin (0.1
cc/25 cm²) and a thick (0.3 cc/25 cm²) layers of
4% erythromycin gel, thin (0.1 cc/25 cm²) and a
thick (0.3 cc/25 cm²) layers of tetracycline ointment were applied respectively to the adjacent
parallel rows.
The results were evaluated after 24 hours by a
blinded investigator and MED values were determined (Figure 1).

Figure 1. A patient seen
24 hours after phototest

Paired-Samples t test was used for statistical
analysis of obtained results were statistically significant with Bonferroni correction (p<0.005).

Results
The results of phototesting of all patients
with pure narrow band UVB, with the application of thin and thick layers of 2% erythromycin gel, 4% erythromycin gel and tetracycline ointment are shown in Table 1. The
MED values detected after the application of
thin and thick layers of 2% erythromycin
gel, thin and thick layers of 4% erythromycin gel have not been found significantly different from the MED values after pure narrow band UVB (Paired-Samples t test,
p>0.005). The MED values detected after
the application of thin and thick layers of
tetracycline ointment have been found significantly different from the MED values after pure narrow band UVB (Paired-Samples
t test, p<0.005).
There was no statistically significant difference between the MED values of thin and
thick applications of 2% erythromycin gel,
4% erythromycin gel and tetracycline ointment (Paired-Samples t test, p>0.005).
Between the MED values detected after the
application of thin layer tetracycline ointTable 1. Minimal Erythema Doses (n=32)
Topical
Agents
Narrow band UVB
2% Erythromycin thin

MED (J / cm²)
Range
Mean ± SD
0,30 - 0,90
0,587 ± 0,193
0,30 - 0,90
0,587 ± 0,182
0,571 ± 0,159

2% Erythromycin
thick

0,30 - 0,90

4% Erythromycin thin

0,30 - 0,90

0,556 ± 0,170

4% Erythromycin
thick

0,30 - 0,90

0,565 ± 0,177

Tetracycline thin

0,30 - 0,90

0,681 ± 0,197

Tetracycline thick

0,40 - 0,90

0,734 ± 0,197
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Table 2. Results of the Paired - Samples t Test
Compared
Groups
UVB–2% ER

Mean ± SD

t

0,000 ± 0,110

0,000

Significance
1,000

UVB–2% ERT

0,016 ± 0,134

0,656

0,516

UVB–4% ER

0,031 ± 0,151

1,169

0,251

UVB–4% ERT

0,022 ± 0,158

0,783

0,440

UVB–TC

- 0,090 ± 0,143

- 3,695

0,001

UVB–TCT

- 0,146 ± 0,156

- 5,307

0,000

2% ER–2% ERT

- 0,016 ± 0,767

1,153

0,258

4% ER–4% ERT

- 0,009 ± 0,039

- 1,359

0,184

TC–TCT

- 0,050 ± 0,084

- 3,570

0,001

2% ER–4% ER

0,031 ± 0,123

1,438

0,161

2% ER–TC

- 0.090 ± 0,134

- 3,950

0,000

4% ER–TC

- 0,125 ± 0,080

- 8,803

0,000

2% ERT–4%
ERT
2% ERT–TCT

0,006 ± 0,091

0,387

0,701

- 0,162 ± 0,090

-10,135

0,000

4% ERT–TCT

- 0,168 ± 0,114

- 8,313

0,000

UVB: Narrow band Ultraviolet B; 2% ER: 2% Erythromycin
thin layer; 2% ERT: 2% Erythromycin thick layer; 4% ER: 4%
Erythromycin thin layer; 4% ERT: 4% Erythromycin thick
layer; TC: Tetracycline thin layer; TCT: Tetracycline thick
layer; SD: Standart deviation

ment and thin layer 2% erythromycin gel,
thin layer tetracycline ointment and thin
layer 4% erythromycin gel, thick layer tetracycline ointment and thick layer 2% erythromycin gel, thick layer tetracycline ointment and thick layer 4% erythromycin gel,
thin layer and thick layers tetracycline ointment have been found significantly different
(Paired-Samples t test, p<0.005).
“Paired-Samples t test” results of the all
compared groups are shown in Table 2.
Discussion
Retinoids including tretinoin, isotretinoin,
adapalene, and tazarotene, azelaic acid,
benzoyl peroxide, salicylic acid, and antibiotics such as erythromycin, clindamycin,
and tetracycline are major topical agents in
treatment of acne vulgaris. The lesions in
acne vulgaris are frequently localized on
sun exposed areas such as face. Thus, the
effecs of these topical agents on UVB penetration can be important since they are
used on sunlight exposed areas [5].
After a thorough medline search, we came
across few studies which were evaluating

the interaction of topical agents used for
acne treatment like benzoyl peroxide, azelaic acid, adapalene, tretinoin and tazarotene with ultraviolet [5, 6, 7, 8, 9], but we
could not find any study investigating the
interaction of topically applied erythromycin
or tetracycline with ultraviolet.
In the study of Çetiner et al, the phototoxic
effects of topically applied azelaic acid, benzoyl peroxide and adapalene on to the normal skin before UVB application were investigated. It was found that the application of
these agents had no effect on UVB penetration. They suggested that no topical application should be done before UVB treatment according to the results of other studies [5].
Jeanmougin and Civatte investigated benzoyl peroxide phototoxicity by photoepidermotests after repeated applications. They
found 10% benzoyl peroxide gel to be phototoxic in eight out of 18 subjects tested [6].
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, had not changed the MED [8].
Hecker et al. showed that while thin application of 0.1% tazarotene gel immediately
before phototherapy had no significant effect on MED, thick application of the gel increased MED values slightly. They also reported that pretreatment with 0.1% tazarotene gel 3 times per week for 2 weeks before
UVB had significantly reduced the MED [9].
Fetil et al. evaluated the effects of topically
applied calcipotriol, clobetasole-17-propionate and tretinoin on broad band UVB
penetration. They found that thin and thick
applications of three topical agents were reducing UVB penetration and increasing the
MED values, so that they should not be
used before phototherapy [10].
In our study, we investigated the interaction
of topically applied 2% erythromycin, 4%
erythromycin and tetracycline with narrow
band UVB. We determined that thin and
thick layers of topical 2% erythromycin and
4% erythromycin application could not
change the MEDs significantly. However,
the application of thin and thick layers of
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tetracycline had an increasing effect on
MEDs and a decreasing effect on UVB penetration. Moreover, we recognised that titanium dioxide which was a component of
topical tetracycline preparation had caused
a decrease on MEDs because of its blocking
effect on narrow band UVB penetration.
Nevertheless, as a result of this study, we
concluded that in phototherapy plus topical
agent combination therapies, topical agents
must not be applied before phototherapy.
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