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ABSTRACT

Background: Narrow band ultraviolet-B (NB-UVB) is now one of the most widely used 
modalities in the treatment of psoriasis. However, despite its high effi cacy, conventional 
Goeckerman treatment has fallen out of favor in recent years and some institutions are 
now using NBUVB with coal tar as their regimen. Objective: To evaluate the effi cacy 
of NB-UVB, Goeckerman therapy and the effect of addition of retinoid to the treatment 
regimen in the treatment of psoriasis. Patients and Methods: A retrospective analysis of 
65 patients who underwent 81 courses of treatment in our department was undertaken. 
The effi cacy of NB-UVB and Goeckerman therapy individually, and in combination with 
acitretin was assessed. Data were analysed to evaluate the contribution of acitretin to 
these modalities. Results: PASI-75 responses in the NB-UVB, retinoid + NB-UVB (re-NB), 
Goeckerman and retinoid + Goeckerman (re-Goeckerman) groups were achieved for 12 of 
31 patients (39%), 13 of 21 patients (62%), 15 of 17 patients (88%) and 10 of 12 patients, 
respectively. The addition of acitretin to both modalities reduced both the number of sessions 
and the cumulative ultraviolet-B dose delivered. Limitations: This is a retrospective study, 
the patients were not randomized and the number of patients in the treatment groups were 
dissimilar. Conclusion: Goeckerman therapy is more effective than NB-UVB phototherapy. 
Although the addition of acitretin to both NB-UVB and Goeckerman therapy did not contribute 
to treatment outcomes in terms of PASI-75 responses, it enabled a reduction in UV exposures 
and enhanced effi cacy.
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INTRODUCTIONINTRODUCTION

NB-UVB is now the first choice among phototherapy 
options while Goeckerman treatment has fallen out 
of favour in recent years. However, the latter is still 
used in many dermatology clinics even in the age 
of biologics.[1,2] Despite its many disadvantages (it is 
cumbersome, messy, time consuming and hospital 
based), Goeckerman therapy is stated to be at least 
comparable to biologics in terms of efficacy and time 
to response. A recent study of psoriasis treated by 

Goeckerman therapy by Lee and Koo found PASI-75 
response rates of 56%, 96% and 100% at the end of 4, 8 
and 12 weeks respectively, and they stated that none of 
the currently available treatment options for psoriasis 
could achieve the effectiveness of Goeckerman therapy 
from the standpoints of speed (56% at 4 weeks) and 
overall success (100% at 12 weeks).[3] Serrao and 
Davis evaluated the efficacy of Goeckerman therapy in 
23 patients with psoriasis who were resistant to one 
or more biologic agents and achieved more than 80% 
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clearance of psoriatic lesions in 87% of patients in an 
average duration of 23 days.[4]

A number of studies have evaluated phototherapy and 
its combinations with other modalities. Acitretin has 
been used in combination with NB-UVB phototherapy 
and Goeckerman therapy and the combinations were 
found to be more efficacious than monotherapy with 
NB-UVB and Goeckerman therapy.[3,5-8] However, there 
are only a few studies directly comparing NB-UVB 
with NB-UVB in combination with retinoid, and none 
of retinoids with Goeckerman therapy.

In this study, we retrospectively analyzed our data 
to compare the efficacy of Goeckerman therapy and 
NB-UVB and to evaluate if adding acitretin to these 
protocols contributed to treatment efficacy.

PATIENTS AND METHODSPATIENTS AND METHODS

Study design
The study was approved by the local ethics committee. 
The data of patients treated between 2012 and May 
2014 in our department (Gülhane Military Medical 
Academy, Department of Dermatology, Ankara, Turkey) 
were analyzed. Clinical data were obtained from 
inpatient and outpatient follow-up documents and 
matched with phototherapy records. After excluding 
the patients whose medical records were incomplete, 
81 treatment periods in 65 patients were included in 
our analysis.

Treatment protocol
Routine laboratory examination was performed 
as part of the clinical protocol for phototherapy. 
Keratolytic  salicylic acid ointments (5% to 10%)  were 
given if indicated before the first phototherapy session. 
In patients who underwent Goeckerman therapy, a 
lotion containing 5% coal tar and 2% salicylic acid 
was used overnight followed by exposure to broadband 
ultraviolet-B (UVB) phototherapy in the morning, 5 days 
a week. The initial dosage of UVB was determined 
according to the Fitzpatrick skin type (between 20 
and 40 mj/cm2) and dosage increments are adjusted 
daily (usually 10–30 mj/cm2) depending on the erythema 
response. In patients who were administered NB-UVB 
phototherapy, irradiation was performed 3 times a week 
and increased by 20% at each session.

In those patients in whom acitretin was administered, 
it was started as monotherapy for the first 2 weeks (10–
35 mg/day) and then phototherapy was added. If acitretin 

was added to ongoing phototherapy sessions, the UV 
dosage was reduced by half. For all patients treated 
either with phototherapy alone or in combination with 
systemic treatments, topical agents (corticosteroids, 
salicylic acid, calcipotriol and combinations) were 
used for limited special areas (e.g., face, hands, etc.).

Evaluation of treatment outcomes
The response to treatment was assessed using 
psoriasis area and severity index (PASI) score. Less 
than 50% improvement in the PASI score relative to 
the baseline (<PASI-50) was classified “unresponsive” 
and more than 50% improvement (>PASI-50) as 
“responsive.” A “moderate response” was defined as 
50–75% improvement and a “good response” as more 
than 75% improvement in PASI scores. Treatment 
outcomes depending on PASI-50 and PASI-75 
responses, average numbers of treatment sessions and 
average cumulative UV dosages were evaluated. Topical 
treatments in combination with the phototherapy 
modalities were not taken into consideration.

Statistical analysis
Statistical analysis was performed on an SPSS 15.0 
software package (SPSS Inc., Chicago, IL, USA) for 
Windows. The Kruskal–Wallis test was used for 
continuous variables and the Mann–Whitney U-test 
with Bonferroni correction was used for post-hoc test 
analyses. For non-contiguous variables the Chi-square 
test was performed and P < 0.05 was considered to be 
statistically significant.

RESULTSRESULTS

Sixty five patients who underwent a total of 81 
courses of treatment (50 patients received single, 
14 patients received two and one patient received 
three courses of treatment) were analyzed. 
NB-UVB was used in 52 of the courses (31 NB-UVB 
alone, 21 NB-UVB + acitretin) and the remaining 29 
courses were of Goeckerman therapy (17 Goeckerman 
only, 12 Goeckerman + acitretin).

The treatment groups [Table 1] were statistically 
similar (P > 0.05) in terms of age, duration of 
disease and gender. Initial PASI scores of the groups 
(mean ± standard deviation [SD]) were 11.1 ± 3.6, 
12.9 ± 4.9, 13.2 ± 2.5 and 14.6 ± 4.0 in NB-UVB, 
re-NB-UVB, Goeckerman and re-Goeckerman groups 
respectively. A statistically significant difference 
was noted only between the NB-UVB and the 
re-Goeckerman group (P = 0.021).
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The treatment responses are shown in Table 2. All 
treatments were effective and a majority of the patients 
in each group achieved a PASI-50 response. Only 
2 patients in the NB-UVB group, 1 patient in each of 
the three other groups were unresponsive (i.e., could 
not achieve PASI-50). There were no statistically 
significant differences in the PASI-50 response rates 
between the groups.

PASI-75 responses at the end of the phototherapy 
sessions [Table 2] were achieved in 39% in the 
NB-UVB group, 62% in the re-NB-UVB group, 88% in 
the Goeckerman group and 83% in the re-Goeckerman 
group. A statistically significant difference between 
Goeckerman therapy groups and NB-UVB group 
was noted, but not the re-NB-UVB group. Although 
not statistically significant, a higher percentage of 
patients in the re-NB-UVB group achieved PASI-75 
responses compared to the patients receiving NB-UVB 
alone (62% vs. 39%). Addition of acitretin to both 
NB-UVB and Goeckerman therapy did not contribute 
to treatment outcomes in terms of PASI-75 responses.

The mean number of phototherapy sessions [Table 3] 
was lower in the re-NB-UVB group as compared 
to NB-UVB the group, but the difference was not 
statistically significant (P = 0.051). The mean number of 
sessions in the re-Goeckerman group was significantly 
lower than Goeckerman group (P = 0.012). The mean 
cumulative UVB doses [Table 3] were significantly 
lower in the retinoid groups compared to NB-UVB and 
Goeckerman groups respectively without retinoid.

DISCUSSIONDISCUSSION

Our study demonstrates that Goeckerman therapy 
is more effective than NB-UVB in the treatment of 
psoriasis as assessed by the PASI-75 response. The 
response rates of Goeckerman and re-Goeckerman 
therapy in our patients (88% and 83%) was similar to 
previous reports.[3,4] Different from the conventional 
Goeckerman therapy, alternative use of NB-UVB 
instead of broadband UVB is described by some 

institutions.[1,2] The only study comparing the efficacies 
of NB-UVB and Goeckerman therapy we could find 
was performed with this modified regimen.[2] In this 
half-body comparison study, Bagel reported that, 
modified Goeckerman therapy yielded a statistically 
superior clinical response by the end of the fourth 
week in comparison to NB-UVB alone.

Acitretin is considered to be the drug of choice for 
combination with NB-UVB to improve efficacy, 
safety and tolerability of NB-UVB.[5-8] In our study the 
PASI-75 responses of 62% and 39% of patients treated 
with re-NB-UVB combination and NB-UVB alone were 
not statistically significant, but the mean number of 
phototherapy sessions and the cumulative UVB doses 
in the re-NB-UVB group were lower than NB-UVB 
monotherapy group. Our response rates were similar 
to those reported by Ozdemir et al.[9] who reported 
complete clearance (>PASI-75) in 56.6% after 8 weeks 
of treatment with re-NB-UVB combination and 

Table 1: Patient characteristics of the treatment groups at baseline

NB-UVB re-NB-UVB GOECKERMAN re-GOECKERMAN P value
Age 26.2±10.3 24.8±9.6 28.8±12.7 27.9±9.9 NS*
Gender

Male/female 27/4 (%87.1/22.9) 19/2 (%90.5/9.5) 14/2 (%87.5/12.5) 12/0 (%100/0)
Duration of disease (years) (min.-max.) 8.1±8.4 (1-39) 9.8±6.3 (2-30) 11.9±7.4 (1-31) 10.8±7.5 (3-30)
Initial PASI score 11.1±3.6 12.9±4.9 13.2±2.5 14.6±4.0 0.02
P value of <0.05 was considered signifi cant, *NS: Not signifi cant, PASI: Psoriasis area and severity index, NB-UVB: Narrow band ultraviolet-B

Table 2: Treatment responses in the groups according to 
PASI scores

NB-UVB 
n (%)
(N:31)

re-NB-UVB 
n (%)
(N:21)

Goeckerman 
n (%)
(N:17)

re-Goeckerman 
n (%)
(N:12)

Unresponsive 
(<PASI - 50)

2 (6) 1 (5) 1 (6) 1 (8)

Moderate 
response
(PASI - 50-75)

17 (55) 7 (33) 1 (6) 1 (8)

Good response 
(>PASI - 75)

12 (39) 13 (62) 15 (88) 10 (83)

PASI: Psoriasis area and severity index, NB-UVB: Narrow band ultraviolet-B

Table 3: Comparisons of monotherapy and acitretin 
combination within NB and Goeckerman treatment 
groups according to the number of sessions and 

cumulative UVB doses

Treatment 
groups

Number of 
sessions

P value Cumulative 
UVB dose

P value

NB-UVB 19.7±7.1 0.051 17.6±13.9 0.004
re-NB 17.0±8.5 11.1±8.7
Goeckerman 20.6±4.4 0.012 7.5±2.2 0.003
re-Goeckerman 16.5±3.4 5.0±2.1
UVB: Ultraviolet-B, NB: Narrow band
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Kampitak and Asawanonda[8] who reported complete 
clearance rates of 62.5% vs. 55% for re-NB-UVB and 
NB-UVB monotherapy groups, respectively.

The PASI-75 response rates of Goeckerman therapy 
were similar with and without acitretin (88% vs. 83%) 
but acitretin reduced the number of treatments and 
cumulative UVB doses delivered.

Although PASI-75 response rates of Goeckerman 
therapy were also higher than re-NB-UVB group, this 
difference was not statistically significant.

Combining acitretin with NB-UVB or Goeckerman 
therapy did not yield a superior efficacy according 
to PASI-75 response rates in our analysis which 
might have been due to the small sample size. Aside 
from efficacy, combining acitretin with Goeckerman 
therapy resulted in a reduction in the number of 
sessions and total cumulative doses in our study. We 
were unable to find any previous study evaluating the 
combination of acitretin with Goeckerman therapy. 
Similar to Goeckerman therapy, total delivered UVB 
doses and number of sessions needed for treatment 
in the re-NB-UVB group were lower than NB-UVB 
monotherapy. However, in terms of mean number of 
sessions, the difference in NB-UVB treatment groups 
was not statistically significant.

Our study has some limitations. Since this is a 
retrospective study, the patients were not randomly 
enrolled and treatment groups have different number 
of patients and some treatment groups have a relatively 
low number of patients which makes comparisons 
difficult.

CONCLUSIONCONCLUSION

Goeckerman therapy and NB-UVB phototherapy 
are very effective phototherapeutic modalities for 

moderate to severe psoriasis. Our findings suggest 
that Goeckerman therapy is superior to NB-UVB 
phototherapy in terms of efficacy. Acitretin enhances 
the efficacy of both modalities and can reduce the 
time needed to control disease as well as the total 
cumulative UV dose.
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