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Abstract

Pruritus is a condition in which itch occurs in the absence of apparent skin lesions.
It is sometimes unresponsive to treatment with topical moisturizers and often is
unresponsive to antihistamines. We evaluated the antipruritic effects of Neurotropin
injections in patients with moisturizer- and antihistamine-resistant pruritus. We
monitored these patients by itch scores recorded in symptom diaries, as well as
reports of quality of life (QOL). This study investigated both the efficacy and safety
of Neurotropin injections using an open-label study design. We enrolled 40 patients
from six participating study sites. Of the 40 patients that were initially enrolled, six
patients were ineligible, and ultimately, 33 were included for evaluation after one
patient dropped out. Neurotropin was administered by subcutaneous injection to 22
patients and intravenous injection to 11 patients at a frequency of once per week.
Compared to data collected during a one-week observation period prior to treat-
ment, after seven injections of Neurotropin, there was a significant improvement in
the Shiratori symptom severity score and the visual analog scale (VAS) scores for
itch symptoms, and the Dermatology Life Quality Index (DLQI) for quality of life. No
new adverse events occurred during the period of investigation. A notable benefit
to Neurotropin is that it can be used in patients with renal impairment and patients
receiving dialysis therapy. Our results demonstrated that Neurotropin is effective in

the treatment of moisturizer- and antihistamine-resistant pruritus.
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1 | INTRODUCTION

Itch has been known to negatively affect the quality of life (QOL) in
patients with a variety of dermatoses.® According to the Interna-
tional Forum for the Study of ltch, chronic itch is defined as itch
lasting for six weeks or more.? Itch manifests on the skin, palpebral
conjunctiva, and nasal mucosa, and is the major symptom experi-
enced in a large number of skin diseases.>* Pruritus is a condition in
which itch occurs in the absence of apparent skin lesions, and can
be caused by xerosis, drugs, and many underlying diseases such as
diabetes mellitus. Xerosis is a common cause of pruritus in elderly
patients.® Pruritus is sometimes unresponsive to treatment with topi-
cal moisturizers and often is unresponsive to antihistamines.®
Neurotropin, a nonprotein extract isolated from the skin of rab-
bits inoculated with the vaccinia virus, is widely used in Japan and
China to treat various chronic pain and itch conditions.® In Japan,
Neurotropin is covered by health insurance for the treatment of pru-
ritus associated with skin diseases, symptomatic neuralgia, lower
back pain, neck-shoulder-arm syndrome, allergic rhinitis, and seque-
lae of subacute myelo-optico-neuropathy (SMON) such as coldness,
paresthesias, and pain. A recent report of a dry-skin mouse model
has shown that Neurotropin inhibits the extension of nerves from
the dermis into the epidermis, thereby decreasing the itch threshold
and upregulating epidermal semaphorin 3A, a nerve repulsion fac-
tor.” The antipruritic effects of Neurotropin have been evaluated
clinically in patients with pruritus,® but these studies only evaluated
the short-term effects using qualitative scores. In this study, we
aimed to evaluate the effects of Neurotropin on itch in patients with
moisturizer- and antihistamine-resistant pruritus using itch scores

and QOL score recorded in an itch symptom diary.

2 | SUBJECTS AND METHODS

2.1 | Study design

A seven-week, multicenter, open-label study was conducted by the
Department of Dermatology at Shimane University to evaluate the
antipruritic effects of Neurotropin. This study was conducted in
accordance with the ethical principles described in the Declaration of
Helsinki (UMIN-Clinical Trials Registry: UMIN000021318). The total
study duration was eight weeks, comprising a one-week observation
period followed by a seven-week Neurotropin treatment period. This
study was approved by the Ethics Committee of Shimane University
(Approval No. 2459, 2606, 2607, 2608, 2609). The study monitor was
Hiroaki Yasumoto of the Department of Urology, Shimane University
Faculty of Medicine, and the statistical advisor was Ritsuro Suzuki of

the Clinical Research Center, Shimane University Hospital.

2.2 | Inclusion and exclusion criteria

The inclusion criteria of the study were: men and women aged 20 years
and over in whom pruritus was clinically diagnosed, those receiving

treatment with moisturizers and/or antihistamines for pruritus more

than one week before the date of study consent, those with at least
one of daytime and nighttime average Shiratori severity score
(Appendix 1)? is 2 or more during the observation period, and those
meeting any of the above criteria who provided informed consent.

The exclusion criteria of the study were: those with a history of
hypersensitivity to Neurotropin (injection and tablet), those with a
need of continuous treatment for other diseases which affect Neu-
rotropin itself or the evaluation, those with pregnancy, pregnancy
wish and breastfeeding, those with difficulty of regular visits, those
with complications such as severe heart disease, liver disease, kidney

disease, and others the doctor judges that it is inappropriate.

2.3 | Drug administration protocol

One ampule of Neurotropin (Nippon Zoki Pharmaceutical Co., Ltd.) was

administered once per week by subcutaneous or intravenous injection.

2.4 | Concomitant medications that were permitted
or prohibited

Medications that were already being taken by the patients during
the observation period for the treatment of itch and its complica-
tions were allowed to be used concomitantly. However, the dosage
and method of administration of the drugs used to treat itch could
not be changed during the study period, and starting new medica-
tions (including over-the-counter drugs) to treat itch during the study

period was not permitted.

2.5 | Discontinuation criteria

Patient participation was discontinued if a patient requested to with-
draw from the study, if an investigator judged that discontinuation
was necessary due to adverse events (including worsening of itch),
or if medications being used concomitantly to treat dermal pruritus
were stopped, added, or changed during the study period.

2.6 | Observations

2.6.1 | Study period

The evaluations were performed over a total of eight weeks, includ-
ing the one week prior to the start of treatment (observation period),
and the seven weeks during the study treatment period.

2.6.2 | Evaluation methods

The study patients completed an itch symptom diary based on their
own assessment of itch symptoms based on Shiratori severity scores
(Appendix 1)°, visual analogue scale (VAS) scores, and the Dermatol-
ogy Life Quality Index (DLQ)I).

Shiratori severity score
The Shiratori severity score was determined by the patients based

on their itch symptoms between wake-up time and bedtime (daytime
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symptoms) and between bedtime and wake-up time the next day
(nighttime symptoms). The scores were then recorded in the itch
symptom diary. The primary endpoint was the greatest change in
the Shiratori severity score from the start to the end of the study,
evaluated on a five-grade scale. These five grades were marked
improvement (4—0, 4—1, 3-0, 2—0), moderate improvement (4—
2, 3—-1, 1-0), mild improvement (4—3, 3—2, 2—1), unchanged

(4—4, 3-3, 2-2, 1-1), or worsened (worsened pruritus).

VAS

The VAS was determined by the patients based on the intensity of itch
from breakfast until dinner (daytime symptoms) and from dinner until
breakfast (nighttime symptoms). The VAS was represented by a line of
5.6 cm in length with “No itch” shown on the left end and “Intolerable
itch” shown on the right end of the line. The VAS score for itch was
calculated by measuring the distance from the left-most point on the
VAS score line to the point at which a transverse line crossed the VAS.
The transverse line represented the most severe itch felt compared to
the previous VAS score. Patients placed a transverse line across the
VAS line twice each day (after breakfast and after dinner). This VAS

score distance was then extrapolated to a 10 cm VAS line.

DLQI

The DLQI questionnaire was answered by the patients at the end of
a week (ie, at the end of observation period and at the end of each
treatment week). The DLQI scores were reported as: 3 points for
“Very much” or “Yes,” 2 points for “A lot,” 1 point for “A little,” and
0 points for “Not at all” or “Not relevant.” Incomplete answers were
counted as O points. The patients were asked to complete DLQI sur-
veys as described in the previous report.'°

2.6.3 | Overall evaluation

One investigator evaluated the clinical effects and adverse reactions
and determined at the end of the study whether Neurotropin
yielded improvement using a five-level grading scale (1: Marked

improvement; 2: Moderate improvement; 3: Mild improvement; 4:
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Unchanged; 5: Worsened). For those who did not complete the itch

Cutaneous Immunology =ns Allergy

symptom diary (ie, those who did not write in the itch diary at week
7), the last week of data recorded in the diary was used as a substi-

tute for treatment week 7 data.

2.6.4 | Adverse reactions

When adverse reactions were judged to be caused by Neurotropin,
the symptoms, onset, timing, severity, treatment, and outcomes were
recorded. The principal investigator provided comments regarding
any suspected relationship between the adverse effect and Neu-
rotropin. We calculated the percentage of patients with at least one

adverse event related to Neurotropin.

2.7 | Subjects

Forty patients aged 20 years or older were enrolled in the six
departments (Appendix 2) between March 2016 and June 2017.
Patients were included if they had daytime or nighttime itch graded
as “mild” (score 2) or more based on the Shiratori severity score
(Appendix 1) during the observation week. Of the 40 patients, six
patients who did not meet the inclusion criteria were excluded from
the evaluation. One patient dropped out of the study due to the
onset of bullous pemphigoid, leaving 33 patients in the study. The
33 patients had a mean age of 76 £+ 9.0 (mean & SD) years (range:
47-88 years). Men accounted for 84.8% of these patients. Complica-
tions included diabetes mellitus in 27.3% of patients, hypertension in
39.4%, and other complications in 45.5% (Appendix 3). The mean
disease duration was 4.0 + 4.0 (mean + SD) years (range: 0.25-
17 years). Preenrollment treatments included topical steroid therapy
in 93.9% and topical moisturizers in 81.8% of the patients. Oral anti-
histamines were used by 81.8% of the patients whose symptoms
were refractory to antihistamines, ultraviolet therapy was used by
15.2%, and the remaining treatments included oral steroid therapy in
one patient, oral Remitch® (Nalfurafine Hydrochloride) in one

patient, and oral Toki-inshi in one patient.

TABLE 1 Time course of the Shiratori severity score at each week between the start and end of the study

Day Night
Percentile P-value Percentile P-value

Number 25 50 75 Wilcoxon Bonferroni Number 25 50 75 Wilcoxon Bonferroni
Observation 33 200 214 286 - - 33 200 267 3.00 -
Week 1 31 200 229 271 0.121 0.844 31 200 229 3.00 0.154 1.070
Week 2 32 1.93 2.00 2.57 0.020 0.139 32 1.69 2.29 3.00 0.011 0.080
Week 3 33 150 200 229 0.001 0.010 33 150 200 271 <0.001 0.003
Week 4 32 1.00 200 200 <0.001 0.003 32 1.00 200 259 <0.001 0.002
Week 5 32 1.00 2.00 223 0.001 0.004 32 1.00 200 257 <0.001 0.001
Week 6 31 1.00 200 243 0.001 0.007 32 1.43 200 236 <0.001 0.001
Week 7 29 114 200 2.00 <0.001 0.002 29 1.00 200 229 <0.001 0.001

Bold: P < 0.05, The scores of each measured point in the treatment period against the observation period were compared using paired Wilcoxon sign
tests. Bonferroni correction was applied to adjust the multiple comparisons.
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2.8 | Statistical analysis

Changes in the itch severity scores (Shiratori severity score) were
tested for significance using the paired Wilcoxon signed-rank test,
and the Bonferroni correction was applied to adjust the P-values (ie,
the adjusted P-value was calculated by multiplying the P-value deter-
mined in the Wilcoxon signed-rank test by 7). Changes in the VAS
score for itch and the DLQI were tested for significance using the
paired t-test and paired Dunnett’s test. Significance was signified by
P < 0.05. The statistical analysis was conducted using SPSS statistics
version 24 (IBM, Armonk, NY, USA) and R version 3.4.3 (2017-12-
06) for Windows (“Frisbee Sailing” Copyright (C) 2017 The R Foun-
dation for Statistical Computing Platform).
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3 | RESULTS

All 33 patients were administered one ampule per week of Neu-
rotropin, with 22 patients having received subcutaneous injections
and 11 having received intravenous injections. The full evaluation of
the itch severity scores is shown in Table 1 and Figure 1. The VAS
scores for itch are shown in Table 2 and Figure 2, and the DLQI
scores are shown in Table 3 and Figure 3.

The itch severity scores were recorded each week and compared
to the score recorded in the observation period. The severity score
decreased each week, and a significant decrease was seen from
week 3 onward in both daytime and nighttime itch based on the

Wilcoxon sign test results (Table 1 and Figure 1). In addition, multi-
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FIGURE 1 Time course of Shiratori severity scores each week from the start to the end of the study. Both daytime and nighttime itch
were found to be significantly improved from week 3 onward in the multiple comparison evaluation (Bonferroni correction, *: P < 0.05)

TABLE 2 Time course of VAS values for itch at each week between the start and end of the study

Day Night
Decrease P-value Decrease P-value
from from
Average observation Average observation Paired-
Number (95%Cl) (95%Cl) Paired-t Paired-Dunnett Number (95%Cl) (95%Cl) Paired-t Dunnett
Observation 32 50(4.4-57) - - - 32 54 (4.8-6.0) - - -
Week 1 30 4.9 (4.3-5.5) 0.2(-1.0-1.3) 0.825 1.000 29 52 (4.6-5.8) 0.2 (-1.0-1.4) 0.473 0.926
Week 2 31 43 (3.7-5.0) 0.7 (-0.4-1.8) 0.037 0.097 31 4.6 (3.9-5.3) 0.8 (-0.4-1.9) 0.029 0.032
Week 3 32 3.9 (3.3-4.6) 1.1(0.0-2.2) 0.002 <0.001 32 4.2 (3.5-5.0) 1.1 (0.0-2.3) 0.003  <0.001
Week 4 30 3.8 (3.0-45) 1.3(0.2-24) 0.00 <0.001 30 4.0 (3.2-4.8) 1.4 (0.2-2.6) 0.003  <0.001
Week 5 30 3.8(3.1-4.6) 1.2(0.1-2.3) 0.01 <0.001 29 39(3.1-47) 15(0.3-2.7) <0.001 <0.001
Week 6 31 3.7 (3.0-4.5) 1.3(0.2-24) 0.007 <0.001 31 35(28-43) 1.9(0.7-3.0) <0.001  <0.001
Week 7 29 3.3(25-4.0) 1.8(0.6-2.9) 0.001 <0.001 29 35(2.7-43) 19(0.7-3.1) <0.001  <0.001

Bold: P < 0.05, The VAS value of each measured point in the treatment period against the observation period were compared using paired t tests.
Paired-Dunnett was applied to adjust the multiple comparisons. Decrease from observation was also calculated.
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FIGURE 2 Time course of VAS scores for itch each week from the start to the end of the study. Significant reductions in both daytime
and nighttime VAS scores for itch from week 3 onward were observed in the multiple comparison evaluation (paired Dunnett’s test was used,
*: P < 0.05, error bars: 95% confidence interval). VAS: visual analog scale

TABLE 3 Time course of DLQI at each week between the start
and end of the study

P-value
Number Average (95%Cl) Paired-t Paired-Dunnett

Observation 30 4.3 (3.3-5.3) - -

Week 1 30 4.3 (3.3-5.3) 1.000 1.000
Week 2 29 4.1 (3.0-5.2) 0.419 0.979
Week 3 30 3.6 (2.6-4.6) 0.092 0.223
Week 4 30 2.9 (2.0-3.8) 0.003 <0.001
Week 5 30 3.3 (2.2-4.4) 0.058 0.038
Week 6 29 3.0 (2.0-4.0) 0.007 <0.001
Week 7 27 24 (1.7-3.2) 0.000 <0.001

Bold: P < 0.05, The DLQI of each measured point in the treatment per-
iod against the observation period were compared using paired t tests.
Paired-Dunnett was applied to adjust the multiple comparisons.

ple comparisons using the Bonferroni correction showed that there
was a significant reduction in itch severity scores during both day-
time and nighttime from week 3 and beyond compared to that in
the observation period.

A comparison of the VAS scores for itch recorded each week with
the score recorded in the observation period showed that there was a
significant reduction in both daytime and nighttime symptoms in week
2 using the paired t-test. However, multiple comparisons using the
paired Dunnett’s test showed a significant reduction in the daytime
itch severity scores in week 3 and beyond (Table 2 and Figure 2).

A comparison of the DLQI scores recorded each week to those
recorded in the observation period showed a significant reduction in
weeks 4, 6, and 7 of the treatment period according to the paired
t-test. Multiple comparisons based on the paired Dunnett's test

DLQI (Average)
(#%]

Week 1
Week 2

Week 31
Week 41
Week 51
Week 6 1
Week 71

Obsevation -

FIGURE 3 Time course of DLQI each week from the start to the
end of the study. Multiple comparisons using the paired Dunnett’s
test revealed there was a significant improvement from week 4
onward (*: P < 0.05, error bars: 95% confidence interval). DLQI:
Dermatology Life Quality Index

showed a significant reduction in itch symptoms in week 4 and
beyond (Table 3 and Figure 3).

The investigators’ evaluation at the end of the study described
improvements (including mild, moderate, and marked improvement)
in 84.8% of the patients’ symptoms (Figure 4). However, the
patients’ subjective assessments of symptom improvement (including
indicated a 15.1%
improvement in daytime symptoms and a 21.1% improvement in

mild, moderate, and marked improvement)

nighttime symptoms at week 7 (Figure 5).
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FIGURE 4 Overall assessment by investigator from the start to the end of the study (N = 33). Mild improvement was achieved in 84.8% of
patients, and moderate, or better than moderate improvement was achieved in 45.5%

(Improved ratio at week 7)

Day 15.1%

Night 21.1%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

FIGURE 5 The graded change in
Shiratori severity scores from the start to

OMarkedly improved OModerately improved OMild improved OUnchanged O Worsened the end of the study (N = 33)

As for adverse reactions, worsened pruritus was observed in one
patient based on the investigator's evaluation (3.0%) and in three
patients by their subjective evaluations (9.1%).

4 | DISCUSSION

This study demonstrated that Neurotropin decreases itch and
improves QOL with potential placebo effects in patients with mois-
turizer- and antihistamine- resistant pruritus. These improvements
appeared after two or three weeks with respect to itch and after
four weeks based on the DLQI.

Although this study was limited by the absence of a placebo con-
trol, the administration of Neurotropin resulted in a significant
reduction in daytime VAS scores for itch from 5.0 cm (95%Cl: 4.4-
5.7) in the observation period to 3.3 cm (95%Cl: 2.5-4.0) at the end
of the study, with a difference of 1.8 cm (95%Cl: 0.6-2.9) as shown
in Supplemental Table 2. A significant reduction was also seen in the
nighttime VAS scores for itch from the observation period (5.4 cm,
95%Cl: 4.8-6.0) to the end of the study (3.5 cm, 95%Cl: 2.7-4.3),
with a difference of 1.9 cm (95%Cl: 0.7-3.1).

In the previous investigation that evaluated intravenous, or subcu-
taneous Neurotropin administration to 45 patients with intractable
pruritic skin disease, moderate or better improvement of daytime
symptoms was found in 37.8% of patients and that for nighttime symp-
toms was found in 40.0% of patients after a two-week administra-
tion.?* These results show greater improvement than those of the
present study where moderate or more improvement of daytime
symptoms was achieved in 15.1% of the patients and that for nighttime
symptoms was achieved in 21.1% of patients. This difference might be
due to a difference in the Neurotropin administration schedule
between these two clinical studies. Neurotropin was administered on a
daily or every other day schedule in the previous study vs weekly once

administration of Neurotropin in the present study. As most patients
usually visit hospitals or clinics on a weekly basis, our results showing
the effectiveness of a weekly regimen of Neurotropin is considered
valuable. In addition, we demonstrated that weekly administration of
Neurotropin significantly improves DLQI in patients with pruritus, indi-
cating its efficacy in actual clinical use.

It is noteworthy that the patients with moisturizer- and antihis-
tamine-resistant pruritus were enrolled in this study. Daily use of
antihistamines is considered to be effective and is recommended in
the guidelines for generalized skin pruritus.® In an open-study inves-
tigating the effects of antihistamines on generalized skin pruritus,
improvement in itch was found in 52.6% of the patients with pruritic
diseases.’? In the present study, we enrolled subjects with pruritus
resistant to antihistamines as well as topical steroids and moisturiz-
ers. In this study, 81.8% of the subjects received antihistamines and
93.1% received topical application of steroids. The 81.8% used mois-
turizers in their preenrollment treatments. Our study suggests that
weekly administration of Neurotropin has additional effects on itch

that is refractory after such treatments.

TABLE 4 Presumed causes of pruritus in the 33 patients analyzed

Cause Number Women (%)
Senile xerosis 12 1(8.3)
Idiopathic 9 1(11.1)
Metabolic syndrome 3 0 (0.0)
Endocrine disorders 3 1(33.3)
Psychogenic disease 3 1(33.3)
Localized pruritus 2 1 (50.0)
Polycythemia 1 0 (0.0)

Metabolic syndrome includes one case each of chronic kidney insuffi-
ciency, and hepatic cirrhosis and hemodialysis. Endocrine disorders
include one <case each of myopathy, and hemodialysis and
hepatocirrhosis.
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TABLE 5 Improvement of pruritus grouped by causes

>Moderately

improved >Mildly Improved

Day Night Day Night
Senile xerosis 2(16.7) 1(8.3) 3(25.0) 9 (75.0)
Idiopathic 1(11.1) 2(222) 5(55.6) 7 (77.8)
Metabolic syndrome 1(33.3) 1 (33.3) 2 (66.7) 2 (66.7)
Endocrine disorders 1(33.3) 1 (33.3) 3 (100.0) 2 (66.7)
Psychogenic disease 0 (0.0) 1 (33.3) 1 (33.3) 3 (100.0)
Localized pruritus 0 (0.0) 1 (50.0) 0 (0.0) 1 (50.0)
Polycythemia 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Metabolic syndrome includes one case each of chronic kidney insuffi-
ciency, and hepatic cirrhosis and hemodialysis. Endocrine disorders
include one case each of myopathy, and hemodialysis and hepatocirrhosis.

The most frequently presumed cause of itch was senile xerosis in
our patients (36.3%). Metabolic syndrome, endocrine disorders, and
psychogenic disease were found in 9.0% of the patients (Table 4).
The weekly administration of Neurotropin was equally effective for
each group as shown in Table 5, indicating that Neurotropin has
antipruritic effects regardless of the cause of the itch.

In the present study, Neurotropin was administered to one sub-
ject who was already taking nalfurafine hydrochloride. In this patient,
both the daytime and nighttime Shiratori severity scores fell from
2.6 to 1.1, and the VAS score for itch fell from 7.9 to 1.9 in the
daytime observations and from 7.9 to 1.7 in the nighttime observa-
tions. This suggests that Neurotropin suppresses itch by a different
mechanism than nalfurafine hydrochloride, and also shows its
synergistic effect with nalfurafine hydrochloride.

Although worsened pruritus was the adverse reaction observed
in three patients, it does not imply that there is a causal relationship
to Neurotropin use. No other adverse reactions were identified in
this study. Neurotropin can be used for patients with renal impair-
ment and is only contraindicated in patients with a hypersensitivity
to Neurotropin. Taking these into consideration, Neurotropin is a
beneficial drug, even when prescribed to elderly patients taking
many other medications.

A limitation of this study was that the analysis was conducted in
a study population that only included 33 patients. An adequate sub-
group analysis would require a larger number of patients. In addition,
the difference in effect between subcutaneous injections of Neu-
rotropin and intravenous injections as reported by Yoshida et al'!
was not apparent in our study.

In conclusion, administering Neurotropin to patients with refrac-
tory pruritus resulted in a significant reduction in itch by all mea-
sures (Shiratori severity scale, VAS value for itch, and DLQI) over the
duration of the study period. This reduction was also confirmed after
the multiple comparison evaluation. These results demonstrated that
Neurotropin is effective in the treatment of moisturizer- and antihis-

tamine-resistant pruritus.
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APPENDIX 1

SHIRATORI SEVERITY SCORE
(REFERENCE 7)

Score
(severity) Daytime symptoms
4 (severe) Intolerable itch, not

relieved by scratching
but instead worsens.
Cannot focus

on work or study

3 (moderate) Scratching even in the
presence of others.
Irritation as a result of
itch, continuous

scratching

2 (mild) Itch sensation is relieved
by light, occasional
scratching. Not too

disturbing

1 (slight) Feel itchy sometimes,
but tolerable without

scratching

0 Hardly feel itchy or do
(no symptoms) not feel itchy at all

f
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Nighttime symptoms

Can hardly sleep
because of itch.
Scratching all the time,
but itch intensifies
with scratching

Wake up because of
itch. Can fall asleep
again after scratching,
but continue to
scratch unconsciously
while sleeping

Feel somewhat itchy,
but can obtain relief
by scratching. Do not
wake up because of
itch sensations

Feel slightly itchy when
going to sleep, but do
not need to scratch.
Sleeping well

Hardly feel itchy or
do not feel itchy at all

APPENDIX 2

PARTICIPATING STUDY SITE AND

COLLABORATORS

Study site

Department of Dermatology, Shimane
University Faculty of Medicine

Department of Dermatology, Shimane
Prefectural Central Hospital

Togi Dermatological Clinic
Honda Dermatological Clinic

Department of Dermatology, Masuda Red

Principal investigator

Sakae Kaneko

Yoshio Tsujino

Kimiko Tohgi
Sakae Honda

Sakae Kaneko

Cross Hospital

Department of Dermatology, Heisei Memorial Yuko Chinuki

Hospital

APPENDIX 3

*A LIST OF COMPLICATING DISEASE

Hypertension, 13; diabetes mellitus, 9; hyperlipidemia, 3; hepatitis C,
2; sigmoid colon cancer, 1; descending colon cancer and prostate
cancer; 1, ascending colon cancer, 1; prostate cancer, 1; reflux
esophagitis, 1; hyperuricemia, 1; cardiac insufficiency, 1; atrial fibrilla-
tion, 1; brain infarction, 1; abdominal aortic aneurysm ruptured, 1;

hemodialysis for chronic kidney insufficiency, 1.



