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Abstract
Chronic hand eczema is a common chronic inflammatory skin disease that influences public health. Staphylococcus aureus
colonization plays important roles in chronic hand eczema morbidity and progression, which also correlated to chronicity and
severity of the disease. In this multicenter clinical trial, we aim to investigate the relationship between S. aureus colonization
and chronic hand eczema. Eighty patient volunteers diagnosed with chronic hand eczema in 4 hospitals from 4 cities partici-
pated in this study. Staphylococcus aureus colonization was determined using Polymerase Chain Reaction and fluorescent
labeling probe to rapidly detect the endemic thermostable nuclease gene nuc of S. aureus in clinical samples. All patients
were treated with Halometasone Triclosan Cream for 2 weeks. The changes of clinical symptom scores were observed during
the follow-up time. We found that the severity of chronic hand eczema was related to S. aureus colonization. Chronic hand
eczema would remain severer than others if S. aureus colonization was not eliminated. Eliminating S. aureus colonization
could provide good effectiveness in treatment of chronic hand eczema. Therefore, we make a proposal that detection and
treatment of S. aureus should be considered in the clinical treatment of chronic hand eczema.
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Introduction

Chronic hand eczema (CHE) is an eczematous disease
course which lasts for more than 3 months or relapses more
than twice in a year [1]. Since hand eczema is a highly vis-
ible skin disease, CHE is always associated with anxiety,
socially awkward or inferiority because it is a visible dis-
ease [2]. Treatment of hand eczema is very difficult because
of the different pathogeneses, courses, and prognoses [3].
Therefore, the study on chronic hand eczema has important
clinical values.

Bacterial infections play vital roles in morbidity and
progression of hand eczema, which also associated
with severity and chronicity of the disease. Some stud-
ies have demonstrated that Staphylococcus aureus (SA)
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colonization is one of the important pathogenic factor in
atopic dermatitis [4, 5], and is also associated with the
disease severity of atopic dermatitis [6]. The S. aureus
may produce superantigens and permeate the skin barrier
and lead to severe skin inflammation [7, 8].

In our previous study, we reported a new method of
PCR to detect S. aureus in CHE and our study showed that
the PCR method is superior to the traditional method of
germiculture in detecting the S. aureus [9]. In this study,
we collected clinicopathological data for all the patients
and analyzed the correlation of S. aureus colonization with
the severity and prognosis of the disease. Each patient with
CHE were treated with Sicorten plus (Halometasone Tri-
closan Cream) for 2 weeks and followed up. Halometasone
Triclosan Cream is a compound preparation and the main
components are 0.05% Halometasone and 1% Triclosan,
so it has the double effects of anti-inflammatory and anti-
bacterial. We aim to reveal the influence of S. aureus colo-
nization to the severity and prognosis of CHE.

Materials and methods
Ethics and selection of patients

This research was approved by the Institutional Research
Ethics Committee of Beijing Friendship Hospital Capital
Medical University, Jiangsu Province Hospital, Shanghai
General Hospital and Wuhan No. 1 Hospital and abided
by the ethical guidelines of the Declaration of Helsinki.
Informed consents were obtained from all the patients
involved in this study. This study was registered at Clini-
calTrials.gov, identifier: NCT03246776. From October
1 to November 31, 80 patient volunteers with chronic
hand eczema from the former 4 hospitals in the 4 cities
participated in this study. The diagnosis of chronic hand
eczema was established based on the 2011 guidelines for
eczema diagnosis and treatment designated by Immunol-
ogy Group, Dermatovenereology Society, Chinese Medical
Association.

PCR method of detecting Staphylococcus aureus

Staphylococcus aureus and methicillin-resistant S. aureus
Nucleic Acid Detection Kit (Fluorescent PCR) (Triplex
International Biosciences (China) CO., LTD.) was used to
detect S. aureus. In brief, the kit uses Polymerase Chain
Reaction (PCR) and fluorescent-labeling probe to rapidly
detect the endemic thermostable nuclease gene nuc of S.
aureus in clinical samples to make qualitative diagnosis.
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Clinical symptom scores

The Hand Eczema Severity Index (HECSI) scoring system
[10], the Hand Eczema Extent Score (HEES) [11], the Inves-
tigator’s Global Assessment (IGA) [12], the Dermatology
Life Quality Index (DLQI) [13], Visual Analogue Scales
(VAS) itch score [14] and Symptom Score Reducing Index
(SSRI) were used in this study.

Statistical analysis

Statistical analysis was performed using the SPSS program
(version 18.0; SPSS, Chicago, IL, USA). The statistical sig-
nificance of differences between two groups was calculated
by Student’s ¢ test (two-sided) or y? test. p<0.05 was con-
sidered as statistically significant.

Results
Grouping and baseline data analyses

Eighty patient volunteers including 39 male and 41 female
diagnosed with chronic hand eczema participated in this
study, and the ages were from 21 to 72 years, average
54 years old. In our previous study, we established a new
method of PCR to detect S. aureus in CHE and our study
showed that the PCR method is superior to the traditional
method of germiculture in detecting the S. aureus [2]. In
this study, we further continued the multicenter study and
collected clinicopathological data for all the 80 patients (30
patients from Beijing, 20 patients from Shanghai, 10 patients
from Nanjing and 20 patients from Wuhan). First, the
patients were divided into two groups according to the PCR
detection results, SA-negative group and SA-positive group.
Then, the baseline data of the two groups were compared
with Student’s ¢ test or y° test. The result showed that there
was no statistical significance of differences of the base-
line data between the two groups (Table 1). This indicated
that there were no age and gender differences of S. aureus
colonization in CHE patients and S. aureus colonization did
not influence body temperature, heart rate, respiration and
blood pressure.

The severity of CHE was related to Staphylococcus
aureus colonization

Clinical symptoms of CHE were estimated using HECSI
scoring system [9], HEES score [1], IGA score [14], DLQI
score [6], and VAS itch score [15]. To verify the relation
between S. aureus and the severity of CHE, the five clinical
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Table 1 Compar?son of.baseline Baseline data SA negative (n=50) SA positive (n=30) P

data between patients with SA

negative and SA positive Age (year)® 55.16+10.81 5220+11.37 0.25
Gender (male/female) ® 25125 14/16 0.48
Body temperature (°C)* 36.62+0.40 36.70+0.44 0.42
Heart rate (per min)* 74.90+6.29 78.57+9.17 0.059
Respiratory rate (per min)* 18.08 +1.71 18.06+2.16 0.74
Systolic blood pressure (mmHg)? 123.08 +8.94 125.83+8.71 0.18
Diastolic blood pressure (mmHg)* 75.98+7.42 75.73+£8.25 0.89

SA, Staphylococcus aureus

Statistics was done by Student’s 7 test, data are shown as mean +SD

PStatistics was done by y” test

symptom scores of the two groups were compared with
Student’s ¢ test. The result was that the SA-positive group
showed higher HECSI score, HEES score, IGA score, DLQI
score and VAS itch score. This indicated that CHE would
be severer with S. aureus colonization and patients would
have poorer quality of life and suffer from intense itch with
S. aureus colonization (Table 2).

CHE will remain severer if Staphylococcus aureus
colonization was not eliminated

To investigate the effectiveness of eliminating S. aureus
in treatment of CHE, Halometasone Triclosan Cream was
used for the 80 patients for 2 weeks. Halometasone Tri-
closan Cream is a compound preparation and the main

components are 0.05% Halometasone and 1% Triclosan,
so it has the double effects of anti-inflammatory and anti-
bacterial. There were also 14 patients who remained S.
aureus positive after the 2 weeks. Then, the 80 patients
were divided into 2 groups again, SA negative after treat-
ment group and SA positive after treatment group. First,
the clinical symptoms of CHE were estimated using the
former five clinical symptom scores. Then, the five clini-
cal symptom scores of the two groups were compared
with Student’s ¢ test. The result was that the SA positive
after treatment group showed higher HECSI score, HEES
score, IGA score, DLQI score and VAS itch score. This
indicates that CHE would remain severer and patients will
have poorer quality of life and suffer from intense itch if S.
aureus colonization was not eliminated (Table 3).

Table 2 Comparison of clinical

. : Clinical symptom scores SA negative (n=50) SA positive (n=30) p
symptom scores of patients with
SA negative and SA positive HECSI
Fingertips 6.02+5.06 17.10£16.90 0.001
Fingers (except tips) 8.80+6.61 17.93+11.48 <0.001
Palm of hands 11.86+9.05 18.83+13.13 0.014
Back of hands 3.62+6.03 7.33+13.49 0.16
Wrists 1.26+4.30 3.33+£9.42 0.35
Total 31.92+17.87 64.53+39.29 <0.001
HEES
Left hand 13.36+4.65 19.20+5.96 <0.001
Right hand 13.18+4.77 18.87+6.24 <0.001
Total 26.54+9.04 38.07+12.00 <0.001
IGA 3.12+0.39 3.67+0.76 0.001
DLQI 10.14 +5.82 15.37+5.23 <0.001
VAS itch 5.32+2.87 7.77+2.19 <0.001

Bold values indicate p < 0.05

SA, Staphylococcus aureus; HECSI, Hand Eczema Severity Index; HEES, Hand Eczema Extent Score;
IGA, Investigator’s Global Assessment; DLQI, Dermatology Life Quality Index; VAS, Visual Analogue
Scales. Statistics was done by Student’s ¢ test, data are shown as mean +SD
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Table 3 Comparison of clinical

. ‘ Clinical symptom scores SA negative (n=66) SA positive (n=14) P
symptom scores of patients with
SA negative after treatment and HECSI
SA positive after treatment Fingertips 3.23+3.61 8.64+10.57 0.080
Fingers (except tips) 5.05+4.82 12.50+6.89 0.001
Palm of hands 7.44+6.12 1429+11.33 0.045
Back of hands 1.08+2.32 7.43+11.64 0.063
Wrists 0.67+1.82 3.57+9.61 0.28
Total 17.46+11.32 46.43+29.90 0.003
HEES
Left hand 8.64+4.23 16.14+7.13 0.002
Right hand 9.03+4.35 1593 +7.42 0.004
Total 17.67+7.60 32.07+14.54 0.003
IGA 1.82+0.70 2.79+0.98 0.003
DLQI 5.23+4.26 11.29+4.92 <0.001
VAS itch 2.89+1.99 6.29+1.98 <0.001

Bold values indicate p < 0.05

SA, Staphylococcus aureus; HECSI, Hand Eczema Severity Index; HEES, Hand Eczema Extent Score;
IGA, Investigator’s Global Assessment; DLQI, Dermatology Life Quality Index; VAS, Visual Analogue
Scales. Statistics was done by Student’s ¢ test, data are shown as mean +SD

Eliminating Staphylococcus aureus colonization
could bring good effectiveness in treatment
of chronic hand eczema

How is the effect of the treatment for those patients S. aureus
changed to negative from positive? To investigate it, the 80
patients were divided into 3 groups—group 1, S. aureus
negative before treatment; group 2, S. aureus changed to
negative from positive; and group 3, S. aureus remained
positive after treatment. The five clinical symptom scores of
the three groups were compared with each other by Student’s
t test. The result was that the SA positive after treatment
group showed higher HECSI score, HEES score, IGA score,
DLQI score and VAS itch score than other two groups. How-
ever, there are no statistical differences between group 1 and
group 2 on HECSI score, HEES score, IGA score, DLQI
score and group 2 showed lower VAS itch score than group
1 (Table 4). This indicated that when S. aureus colonization
was eliminated, CHE would be no longer severer and quality
of life would be no longer poorer than that of patients with
S. aureus negative before treatment, and these patients even
suffer from less itch.

Then, we established Symptom Score Reducing Index
(SSRI) for evaluation of curative effect. The result was that
group 2 showed higher SSRI score than other two groups
(Table 4). This also demonstrated that CHE patients would
benefit more if S. aureus colonization was eliminated. Mean-
while, group 3 showed lowest SSRI score on HEES and
VAS itch score which suggested that CHE patients would
benefit less on some aspects if S. aureus colonization was
not eliminated (Table 5).
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Discussion

There are some studies that found a higher S. aureus colo-
nization rate on the hands of eczema patients as compared
to healthy individuals. They also found the relationship
between the presence of S. aureus and severity of HE and
they resumed that high frequency of S. aureus found in
patients with HE could be an important cofactor for persis-
tence of the disease [15, 16]. In this study, we explored the
relationship between S. aureus colonization and CHE; fur-
thermore, we also investigated the importance of eliminating
S. aureus colonization in treatment of CHE.
Staphylococcus aureus is an important pathogenic factor
for HE, and is associated with the severity of the disease.
The mode of action may be through super antigens from
exotoxin-producing S. aureus strains, which penetrate the
skin barrier and contribute to the persistence and exacer-
bation of skin inflammation [7, 8, 15]. This explains why
S. aureus colonization can lead to CHE severer and make
patients feel itchier in this study. Halometasone Triclosan
Cream was used in this study and it is a compound prepara-
tion and the main components are 0.05% Halometasone and
1% Triclosan. Triclosan is a highly effective broad-spectrum
antibacterial agent, which can kill and inhibit Gram-posi-
tive bacteria, negative bacteria, some epidermis fungi and
virus. For the 30 S. aureus-positive patients, S. aureus of
16 patients changed to negative and 14 patients remained
positive. Our study found that the patients with S. aureus
changed to negative from positive got the best curative
effect after the treatment. Since S. aureus colonization is an
important etiology for CHE, eliminating S. aureus means
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Table 4 Comparison of clinical

. Clinical symptom scores
symptom scores of patients

Group 1 (n=50)

Group 2 (n=16)

Group 3 (n=14)

from three groups HECSI

Fingertips
Fingers (except tips)®©
Palm of hands®
Back of hands®
Wrists
Total®¢

HEES
Left hand®*
Right hand®¢
Total>*

IGAP¢

DLQI"®

VAS itch™"*

2.58+2.86
4.80+4.82
8.06+6.47
1.22+2.52
0.82+2.05
17.48+12.01

8.40+3.84
8.66+4.37
17.06+7.72
1.90+0.74
5.66+4.49
3.16+2.09

5.25+4.89
5.81+4.92
5.50+4.50
0.63+1.54
0.19+0.54
17.38+9.17

9.38+5.35
10.19+4.23
19.56+7.13
1.56 +0.51
3.88+3.16
2.06+1.34

8.64+10.57
12.50+6.89
14.29+11.33

7.43+11.64

3.57+9.61
46.43+29.90

16.14+7.13
15.93+7.42
32.07+14.54
2.79+0.98
11.29+4.92
6.29+1.98

SA, Staphylococcus aureus; Group 1, SA negative before treatment; Group 2, SA changed to negative from
positive; Group 3, SA remained positive after treatment; HECSI, Hand Eczema Severity Index; HEES,
Hand Eczema Extent Score; IGA, Investigator’s Global Assessment; DLQI, Dermatology Life Quality
Index; VAS, Visual Analogue Scales

4p <0.05 for group 1 vs group 2
®p <0.05 for group 1 vs group 3

°p <0.05 for group 2 vs group 3; statistics was done by Student’s ¢ test, data are shown as mean + SD

Table 5 Comparison of SSRI

o SSRI of clinical symptom scores
for the clinical symptom scores

Group 1 (n=50)

Group 2 (n=16)

Group 3 (n=14)

of patients from three groups HECSI

Fingertips™©

Fingers (except tips)*>*
Palm of hands™*
Back of hands
Wrists
Total®*

HEES
Left hand®*
Right hand®®
Total*P<

IGA*¢

DLQI*

VAS itch®<

0.56+0.32
0.47+0.28
0.33+0.27
0.66+0.34
0.40+0.51
0.44+0.24

0.36+0.21
0.33+0.25
0.33+0.23
0.34+0.24
0.43+0.29
0.42+0.29

0.74+0.18
0.66+0.19
0.68+0.18
0.69+0.41
0.79+0.26
0.67+0.15

0.53+0.24
0.44+0.21
0.49+0.16
0.53+0.18
0.73+0.18
0.61+0.28

0.45+0.33
0.23+0.21
0.30+0.27
0.37+0.45
0.53+0.49
0.35+0.24

0.13+0.13
0.17+0.18
0.15+0.15
0.27+0.21
0.28+0.26
0.24+0.20

SSRI, Symptom Score Reducing Index; SA, Staphylococcus aureus; Group 1, SA negative before treat-
ment; Group 2, SA changed to negative from positive; Group 3, SA remained positive after treatment;
HECSI, Hand Eczema Severity Index; HEES, Hand Eczema Extent Score; IGA, Investigator’s Global

Assessment; DLQI, Dermatology Life Quality Index; VAS, Visual Analogue Scales

4p<0.05 for group 1 vs group 2
®p <0.05 for group 1 vs group 3

°p<0.05 for group 2 vs group 3; statistics was done by Student’s 7 test, data are shown as mean + SD

eliminating one of the causes of the disease. Therefore, these
patients may benefit more than other patients. In the mean-
while, CHE of these patients will be no longer severer and
quality of life will be no longer poorer than that of patients
with S. aureus negative before treatment, and these patient

even suffer from less itch. Thus, we hold the opinion that
treatment of S. aureus colonization in CHE is necessary.
However, not all the S. aureus colonization could be eas-
ily eliminated. For those patients remained S. aureus positive
after treatment, the disease remained severer than others.
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What is more, these patients benefited less from the treat-
ment. The questions come to us that whether or not some
of the refractory CHE is due to the intractable S. aureus
colonization? This might urge us to reassess the role of S.
aureus played in CHE and discuss the importance of detec-
tion and treatment for S. aureus. We think regular follow-up
and detection of S. aureus is essential. We reported a new
method of PCR which is superior to the traditional method
of germiculture in detecting the S. aureus [2]. This method
is quicker and more accurate which might be widely used
in the future.

Nevertheless, we admitted that treatment of S. aureus
using Triclosan was only an experimental therapy and we
only aimed to find the relation between S. aureus coloniza-
tion and CHE in this study. Therefore, we raise an issue that
treatment for S. aureus in CHE needs further investigation
and should formulate guidelines, especially for the intracta-
ble S. aureus colonization.

In conclusion, our study revealed that the severity of CHE
was related to the colonization of S. aureus and eliminat-
ing S. aureus colonization could bring good effectiveness
in CHE. We make a proposal that detection and treatment
of S. aureus should be considered in the clinical treatment
of CHE.
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