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Abstract: Background: Sulfur cream is reported to relieve itching and treat skin diseases caused by bacterial, fun-
gal, and scabies infections. However, there is limited data on the efficacy of sulfur cream blowing and parching 
combined with compound ketoconazole ointment (ketoconazole, clobetasol propionate, and neomycin sulfate) in 
curing palmoplantar keratotic eczema. This prospective study proposed to investigate the clinical efficacy of sulfur 
cream on people who suffer with palmoplantar keratotic eczema. Methods: In total, 116 patients with palmoplantar 
keratotic eczema (those who met the diagnostic criteria of Expert Consensus on Standardized Diagnostic Terminol-
ogy of Dermatitis and Eczematous Diseases) were chosen and divided into a control group (C, n = 58) and a study 
group (S, n = 58) depending on the treatment method. Patients in group C were cured with compound ketoconazole 
cream, while those in group S were given sulfur cream blowing and parching (10-15 min, once in the morning and 
once in the evening, with 4 weeks as a course of treatment) combined with compound ketoconazole cream treat-
ment. Scores of erythema, keratinization, scales, chapping, pruritus, quality of life, and psychological status of pa-
tients were evaluated before and 4 weeks treatment. Results: The overall response rate (93% vs. 79%) and scores 
of quality of life, physiological burden, and social interaction of patients of group S were higher than those of group 
C (P < 0.05), and the incidence of adverse reactions and scores of self-rating anxiety scale, self-rating depressive 
scale, erythema, keratinization, scales, and skin lesions were lower in group S than those in the group C (P < 0.05) 
4 weeks after treatment. In addition, pruritus scores at 1, 2, and 4 weeks after treatments were fewer in patients of 
group S than those in group C (P < 0.05). Conclusions: Sulfur cream blowing and parching for 4 weeks of treatment 
combined with compound ketoconazole cream is more effective than compound ketoconazole cream alone for 4 
weeks in treating palmoplantar keratotic eczema.
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Introduction

Palmoplantar keratotic eczema is a complicat-
ed clinical disease seen in dermatology [1]. 
Generally, as a common intractable localized 
inflammatory dermatosis, palmoplantar kera-
totic eczema is characterized by its chronicity, 
recurrence, pruritus, and hypertrophy, and 
patients usually suffer from red, hard and thick 
patches, which are of mung bean size on their 
palms or feet [2]. Palmoplantar keratotic ecze-
ma is mainly caused by inflammatory irritation 
or exposure to allergens. Inflammatory respons-

es triggered by irritants or allergens form a 
vicious cycle with destruction of the barrier of 
the skin, which is a key link associated with its 
recurrence [3]. Recurrent eczema can lead to 
keratoplasia, a form of keratosis, and even 
induce chapped skin based on keratosis [4]. 
Palmoplantar keratotic eczema can be classi-
fied as congenital or acquired. The former is 
mainly associated with genetic factors, with 
many patients developing it in infancy or youth, 
and can be diagnosed based on the patient’s 
family history. The latter is associated with con-
tact factors and mechanical injury [5].
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Symptomatic treatment is the principal method 
for the treatment of palmoplantar keratotic 
eczema in modern medicine. In the past, oral 
antihistamines combined with tretinoin cream 
were commonly applied [6]. Considering that 
the palmoplantar corneum is thicker than other 
parts, and the prolonged scratching and grasp-
ing stimulation further thickens the stratum 
corneum, are drugs are not able to reach the 
lesions [7]. Besides, traditional therapies have 
some disadvantages, such as a high recur-
rence rate, varying degrees of drug resistance, 
and adverse reactions caused by long-term 
medication use. These shortcomings usually in- 
fluence the quality of life of patients [8]. Com- 
pound ketoconazole cream, which can be used 
for various skin diseases, primarily contains 
ketoconazole, clobetasol propionate, and neo-
mycin sulfate [9]. As the first orally active azole 
antifungal agent, ketoconazole has an inacti-
vating effect on fungi like dermatophytes and 
yeasts [10]. Clobetasol propionate, a potent 
corticosteroid, has anti-inflammatory and anti-
itch effects and is widely applied in various skin 
conditions [11]. Neomycin sulfate is an amino-
glycoside antibiotic with good antibacterial 
effects [12]. Sulfur cream is mainly composed 
of sulfur and petroleum jelly and plays a role in 
degreasing, dissolving stratum corneum, reliev-
ing itching, and treating skin diseases caused 
by bacterial, fungal, and scabies infections 
[13].

Presently, there are few clinical studies on sul-
fur cream blowing and parching combined with 
compound ketoconazole ointment in curing pal-
moplantar keratotic eczema. Thus, our study 
proposed to investigate the clinical efficacy of 
sulfur cream blowing and parching combined 
with compound ketoconazole cream on pa- 
tients with palmoplantar keratotic eczema.

Materials and methods

Ethics approval and consent to participate

All patients and their families were informed 
and signed an informed consent form. This 
work was approved by the ethics committee of 
the Guangdong Provincial Hospital of Chinese 
Medicine (ID: BF2021-144-01, dated June 15, 
2015). The study follows the laws of China and 
the v2008 Declarations of Helinski.

Study subjects

In prospective study 116 patients with palmo-
plantar keratotic eczema admitted to the 
Guangdong Provincial Hospital of Chinese 
Medicine, Guangzhou, Guangdong, China from 
October 2015 to October 2019 were divided 
into a control group (C, n = 58) and a study 
group (S, n = 58) depending on the adopted 
treatment methods. The selected patients met 
the diagnostic criteria of the Expert Consensus 
on Standardized Diagnostic Terminology of 
Dermatitis and Eczematous Diseases [14]. The 
case selection flow chart is shown in Figure 1.

Inclusion conditions

Accepted conditions were (1) over 18 years old; 
(2) had lesions only on the palmoplantar area; 
(3) presented with rough, lichenified, infiltra-
tive, and hypertrophic plaques and chapped 
skin, accompanied by varying degrees of itch-
ing and pain.

Exclusion criteria

Excluded conditions were (1) the presence of 
photosensitive diseases and ultraviolet radia-
tion contraindications, cataracts, and erosion 
of skin lesions even with severe exudation; (2) 
pregnant and lactating women; (3) patients 
with mental illnesses; (4) serious organ diseas-
es such as heart, lung, liver, and kidney; (5) tak-
ing ketoconazole cream, sulfur cream, gluco-
corticoids, immunosuppressants or antihis- 
tamines within 2 weeks before treatment. 

Interventions

The general information of included patients 
was recorded. In the control group (C group), 
the affected areas were treated with compound 
ketoconazole cream (Kaifeng Pharmaceutical 
(Group) Co., Ltd., USFDA approval number: 
H20074115, strength: 10 g/box) 2 times/day 
for 4 weeks as a course of treatment. In the 
study group (S group), the affected part was 
treated with sulfur cream blowing and parching 
(Xinxiang Qining Pharmaceutical Co., Ltd., SFDA 
approval number: H19983172, strengths: 15 
g/box) combined with compound ketoconazole 
cream. Specifically, we used compound keto-
conazole cream first, followed by sulfur cream 
treatment, and then the affected part of the 
patient was blown by the hot wind of a hair 
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dryer or directly shined with the electromagnet-
ic wave therapy instrument. Each blowing and 
parching lasted for 10-15 min, once in the 
morning and once in the evening, with 4 weeks 
as a course of treatment.

Both groups of patients avoided spicy and over-
ly sour food, drinking alcohol, scratching, and 
hot washing during the treatments period. Any 
adverse reactions during medication were mo- 
nitored, and the medicine was discontinued if 
the skin itching was aggravated or there was a 
burning sensation.

Observed indicators

Skin lesion scoring: Changes in skin erythema, 
keratinization, scales, and chapping were de- 
termined and scored based on a four-point 
scale before and after treatment in both groups. 
Erythema scoring rules are as follows: 0 means 
no erythema; 1 means mild erythema; 2 means 
moderate erythema; 3 means severe erythe-
ma. Keratinization scoring rules are as follows: 
0 means no keratinization; 1 means mild kera-
tinization; 2 means moderate keratinization; 3 
means severe keratinization. Scales scoring 
rules are as follows: 0 means no scales; 1 
means mild scales; 2 means moderate scales; 
3 means severe scales. Chapping scoring rules 
are as follows: 0 means no chapping; 1 means 

mild chapping; 2 means moderate chapping; 3 
means severe chapping. A higher total score 
represented a more severe skin lesions [15].

Pruritus scoring: The changes in the degree of 
pruritus before treatments and 1, 2, and 4 
weeks after treatments were monitored in both 
groups and the corresponding scores were 
determined and recorded according to a four-
point scale. Specifically, 0 indicated no pruri-
tus; 1 indicated mild pruritus and no irritation; 
2 indicated moderate pruritus but tolerable, 
and; 3 indicated severe pruritus and unbear-
able [16].

Quality of life score: The World Health Or- 
ganization Quality-of-Life Brief Scale (WHOQOL-
BREF) was administered to patients to value 
the quality of life in both groups [17]. The scale 
consisted of three aspects (daily life, physiolog-
ical burden, and social interaction), and the 
score ranged from 0 to 100. An upper total 
score represented a better quality of life.

Psychological state: The Chinese version of the 
self-rating anxiety scale (SAS) and self-rating 
depressive scale (SDS) were carried out to 
value the psychological status of patients. A 
higher score indicated poorer psychological 
status [18].

Figure 1. Flow chart of case selection for the current study.
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Efficacy evaluation: The efficacy of treatments 
was evaluated in line with the following criteria. 
Cured: all lesions had subsided, and the symp-
toms had disappeared, with an efficacy index ≥ 
95%; Excellently effective: most of the lesions 
had subsided, and the symptoms were signifi-
cantly relieved, with 95% > efficacy index ≥ 
70%; Effective: the lesions had partially sub-
sided, and the symptoms were improved, with 
70% > efficacy index ≥ 50%; Ineffective: allevia-
tion of the lesion was not significant, the symp-
toms were not relieved and even deteriorated, 
with efficacy index < 50%. Efficacy index was 
estimated based on Eq. (1): 

Prior treatment score
Prior treatment score Post treatment socre% Efficacy index 100= -

#      (1).

The score was determined by the sum of the 
lesion score and pruritus score.

Adverse reactions: The adverse reactions after 
drug administration, including skin atrophy, 
capillary dilation, and skin pigmentation were 
recorded in both groups.

Statistical analysis

InStat 3.01, statistical software, San Diego, CA, 
USA was chosen to break down the statistical 
information. The measurement information is 
statistically described as mean ± standard 
deviation (SD) or frequencies (percentages), or 
median (Q3-Q1) for categorical, normal contin-
uous, and non-normal continuous variables, 
respectively. Because this was a pilot study we 
have not calculated the sample size with effect 
size and power calculations. An unpaired t-test 
with or without Welch correction was used for 
comparison of continues variables between 
two groups, and univariate analysis was per-
formed for comparison between multiple 
groups comparison of continues variables. For 
non-normal continuous variables Mann-Whi- 
tney test or Wilcoxon matched-pairs signed-
ranks test or Kruskal-Wallis’ test (nonparamet-
ric ANOVA) was performed between or within 
groups. Dunnett or Dunn’s multiple comparison 
test was used for post hoc analyses. The statis-
tical information is denoted as n (%), and the 
Chi-square (χ2)-test was chosen for statistical 
analysis of categorical variables. Kolmogorov 
and Smirnov method was used to evaluate nor-
mality of variables. Interquartile range for non-
normal continuous variables was calculated 
using Calculator Soup®. P < 0.05 was consid-

ered as the criterion for remarkable discre- 
pancies.

Results

Baseline information

All enrolled patients were Han Chinese in eth-
nicity. In total, 116 individuals suffering from 
palmoplantar keratotic eczema were involved 
in the study, comprising 58 patients per group. 
Group C was composed of 33 males and 25 
females, with a mean age of 30.26±8.37 years 
(range: 20 to 61 years) and a mean disease 
course of 51.34±24.82 months (range: 6 
months to 8 years). Group S consisted of 32 
males and 26 females, with a mean age of 
31.66±10.51 years (range: 21 to 60 years) and 
a mean disease course of 54.24±30.97 months 
(range: 7 months to 9 years). The differences in 
general data for these two groups were not sta-
tistically remarkable (P > 0.05, parametric/non-
parametric tests), revealing that patients of the 
two groups were comparable (Table 1).

Skin lesion and pruritus scores

The skin lesion scores (Table 2) and pruritus 
scores (Table 3) of the two groups of patients 
with palmoplantar keratotic eczema were com-
pared before and after treatment. The out-
comes showed no statistical discrepancy be- 
tween the two groups in line with erythema, 
keratinization, scales, chapping, and total le- 
sion scores before treatment (P > 0.05, Mann-
Whitney test), while after treatment, the above 
scores (erythema, keratinization, scales, chap-
ping, and total lesion scores) of patients of the 
S group were much lower than those of the 
patients of the group C (P < 0.01, Kruskal-
Wallis’ test/Dunn’s test). Sulfur cream blowing 
and parching treatment combined with com-
pound ketoconazole cream improved skin le- 
sion and pruritus scores after treatments.

Moreover, no statistically remarkable discrep-
ancy in pruritus scores was observed for pa- 
tients of these two groups before treatment (P 
> 0.05, Mann-Whitney test). The pruritus scores 
in patients of group S were remarkably inferior 
to those in patients of group C at 1, 2, and 4 
weeks after treatments (P < 0.05, Kruskal-
Wallis’ test/Dunn’s test), and the score differ-
ence was shown to increase with treatment 
time (P < 0.05, Kruskal-Wallis’ test/Dunn’s 
test).
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Table 1. Basic clinical information of the study patients

Variables Total (n = 116) Group C (n = 58) Group S (n = 58)
Comparisons between groups

P-value Test value df 95% CI
Gender

    Male 65 (56) 33 (57) 32 (55) 0.8516 (X2-test with Yate’s corrections) 0.035 1 0.7165 to 1.497 (using the approximation of Katz.)

    Female 51 (44) 25 (43) 26 (45)

Age (years) 30.96±9.49 30.26±8.37 31.66±10.51 0.4303 (Unpaired t test with Welch correction) 0.7916 108 -2.100 to 4.894

Disease course (months) 52.79±27.98 51.34±24.82 54.24±30.97 0.5795 (Unpaired t test with Welch correction) 0.5558 108 -7.433 to 13.226

Erythema 3 (3-2) 3 (3-2) 3 (3-2) 0.8068 (Mann-Whitney test) 1,638 N/A N/A

Keratinization 2 (3-2) 2 (3-2) 2.5 (3-2) 0.6268 (Mann-Whitney test) 1,595 N/A N/A

Scales 2 (3-2) 2 (3-2) 2 (3-2) 0.5333 (Mann-Whitney test) 1,541 N/A N/A

Chapping 2 (2-1) 2 (2-1) 2 (2-1) 0.5449 (Mann-Whitney test) 1,573 N/A N/A

Total scores 8.95±1.32 8.83±1.43 9.07±1.98 0.3261 (unpaired test; df: 114) 0.9863 N/A N/A
Erythema: 0: no erythema; 1: mild erythema; 2: moderate erythema; 3: severe erythema. Keratinization: 0: keratinization; 1: mild keratinization; 2: moderate keratinization; 3: severe keratinization. Scales: 0: no scales; 1: mild scales; 2: mod-
erate scales; 3: severe scales. Chapping: 0: no chapping; 1: mild chapping; 2: moderate chapping; 3: severe chapping. A higher total score represented a more severe skin lesion. Variables are presented as frequencies (percentages) or mean 
± standard deviation or median (Q3-Q1). Test value (X2-value for X2-test; Welch’s approximate for unpaired t-test with Welch correction; Mann-Whitney U-statistic for Mann-Whitney test). df: degree of freedom; CI: confidence interval; N/A: not 
applicable. P < 0.05 was considered as the criterion of remarkable discrepancies.

Table 2. Comparison of skin lesion scores for the two groups before and after treatment
Variables Control (C) group Study (S) group Comparisons between C and S groups at after treatment
Numbers of patients 58 58 Test-value P-value
Erythema Before treatment 3 (3-2) 3 (3-2) 61.07 < 0.001* (Kruskal-Wallis’ test/Dunn’s test)

After treatment 2 (3-2) 2 (2-1)
Comparisons between  
before and after treatment

Test-value N/A 68.163 N/A
P-value 0.084 (Wilcoxon  

matched-pairs test)
< 0.001* (Kruskal-Wallis’ 
test/Dunn’s test)

N/A

Keratinization Before treatment 2 (3-2) 2.5 (3-2) 1,451 0.1972 (Mann-Whitney test)
After treatment 2 (2-2) 2 (2-1)
Comparisons between before  
and after treatment

Test-value 11.968 19.06 N/A
P-value < 0.05* (Kruskal-Wallis’  

test/Dunn’s test)
< 0.01* (Kruskal-Wallis’ 
test/Dunn’s test)

Scales Before treatment 2 (3-2) 2 (3-2) 25.652 < 0.001* (Kruskal-Wallis’ test/Dunn’s test)
After treatment 2 (2-2) 1 (2-1)
Comparisons between before  
and after treatment

Test-value N/A 32.232 N/A
P-value 0.2004 (Wilcoxon  

matched-pairs test)
< 0.001* (Kruskal-Wallis’  
test/Dunn’s test)
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Chapping Before treatment 2 (2-1) 2 (2-1) 39.221 < 0.001* (Kruskal-Wallis’ test/Dunn’s test)
After treatment 2 (2-1) 1 (1-1)
Comparisons between before  
and after treatment

Test-value 5.903 39.221 N/A
P-value 0.0523 (Kruskal-Wallis’ 

test)
< 0.001* (Kruskal-Wallis’ 
test/Dunn’s test)

Total scores Before treatment 9 (10-8) 9 (10-8) 94.318 < 0.001* (Kruskal-Wallis’ test/Dunn’s test)
After treatment 8 (9-7) 6 (7-5)
Comparisons between before 
and after treatment

Test-value 24.25 94.318 N/A
P-value < 0.001* (Kruskal- 

Wallis’ test/Dunn’s test)
< 0.001* (Kruskal-Wallis’ 
test/Dunn’s test)

Erythema: 0: no erythema; 1: mild erythema; 2: moderate erythema; 3: severe erythema. Keratinization: 0: keratinization; 1: mild keratinization; 2: moderate keratinization; 3: severe keratinization. Scales: 
0: no scales; 1: mild scales; 2: moderate scales; 3: severe scales. Chapping: 0: no chapping; 1: mild chapping; 2: moderate chapping; 3: severe chapping. A higher total score represented a more severe 
skin lesion. The data are described as median (Q3-Q1). Test value (Kruskal-Wallis’-statistic for Kruskal-Wallis’ test; Mann-Whitney-statistic for Mann-Whitney test). P < 0.05 was considered as the criterion of 
remarkable discrepancies. *P < 0.05.

Table 3. Comparison of pruritus scores for the two groups before and after treatment
Variables Group C (n = 58) Group S (n = 58) Test-value P
Before treatment 2 (3-2) 2 (3-2) 1,598 0.6412 (Mann-Whitney test)

1 week after treatment 2 (3-2) 2 (3-2) 1,643 0.827 (Mann-Whitney test)

Comparison with respect to before treatment P 0.3672 (Wilcoxon matched-pairs signed-ranks test) > 0.05 (Kruskal-Wallis’ test/Dunn’s test) N/A N/A

Test-value 1,520 53 N/A N/A

2 weeks after treatment 2 (2-2) 2 (2-2) 1,612 0.693 (Mann-Whitney test)

Comparison with respect to before treatment P 0.1601 (Wilcoxon matched-pairs signed-ranks test) > 0.05 (Kruskal-Wallis’ test/Dunn’s test) N/A N/A

Test-value 1.430 53 N/A N/A

4 weeks after treatment 2 (2-2) 1 (2-1) 28.025 < 0.001* (Kruskal-Wallis’ test/
Dunn’s test)

Comparison with respect to before treatment P < 0.05* (Kruskal-Wallis’ test/Dunn’s test) < 0.001* (Kruskal-Wallis’ test/Dunn’s test) N/A N/A

Test-value 8.7 53 N/A N/A
0: Pruritus; 1: mild pruritus and no irritation; 2: moderate pruritus but tolerable, and; 3: severe pruritus and unbearable. The data are described as median (Q3-Q). Test value (Kruskal-Wallis’-statistic for Kruskal-Wallis’ test; Mann-Whitney-
statistic for Mann-Whitney test). P < 0.05 was considered as the criterion of remarkable discrepancies. *P < 0.05, N/A: not applicable.
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Quality of life and psychological status

The quality of life and psychological status of 
individuals in these two groups were assessed 
before and after treatment. The results showed 
no statistical differences in the daily life, physi-
ological burden, and social interaction scores 
for these two groups before treatment (P > 
0.05, Mann-Whitney test), while scores of pa- 
tients of group S were remarkably higher than 
those of patients of group C after treatment (P 
< 0.01, Kruskal-Wallis’ test/Dunn’s test; Table 
4). In addition, no statistical difference between 
the two groups in SAS and SDS was observed 
before treatment, and both SAS and SDS in 
patients of group C were significantly inferior to 
those in patients of group S after treatment (P 
< 0.01, Kruskal-Wallis’ test/Dunn’s test; Table 
5). Sulfur cream blowing and parching treat-
ment combined with compound ketoconazole 
cream improved the quality of life and psycho-
logical status of patients after treatment.

Clinical efficacy and adverse reactions

The clinical efficacy and the occurrence of ad- 
verse reactions between the two groups were 
also compared. As shown in Table 6 and Figure 
2, 36% of patients in the group S were cured, 
while only 21% of patients in the group C were 
cured. The treatment overall response rate of 

group S was remarkably higher compared with 
that of group C (P < 0.05, X2-test). The adverse 
reactions mainly were skin atrophy, capillary 
dilation, and skin pigmentation, and these 
adverse reactions were significantly fewer in 
patients of group S than in patients of group C 
(P < 0.05, X2-test, Figure 3). Sulfur cream blow-
ing and parching treatment combined with 
compound ketoconazole cream has better clini-
cal efficacy and fewer adverse reactions. The 
results of the assumption tests are presented 
in Table 7.

Discussion

Scores of erythema, keratinization, scales, 
chapping, pruritus, quality of life, and psycho-
logical status of patients enrolled in the study 
were worse before treatment. Due to its com-
plex etiologies, long disease duration, and easy 
recurrent attacks after drug withdrawal, kera-
totic eczema is not only an intractable disease 
for clinical dermatology but also seriously 
impacts the study, work, daily life and psycho-
logical health of the patients [19]. As the effects 
of traditional methods have not been satisfy-
ing, identifying more effective treatments is 
necessary.

This study revealed higher response rates and 
lower incidence of adverse reactions in patients 

Table 4. Comparison of quality of life for two groups before and after treatment

Variables Group C  
(n = 58)

Group S  
(n = 58) t-value P df 95% CI

Daily Life Before treatment 61.83±5.15 61.83±5.15 0.318 0.7511 (Unpaired t test) 114 -2.119 to 1.533

After treatment 61.64±4.8 74.02±4.11 131.21 < 0.01* (One-way ANOVA/Dunnett test) 173 N/A

Physiological burden Before treatment 61.83±5.15 68.05±5.66 28.454 < 0.01* (One-way ANOVA/Dunnett test) 173 N/A

After treatment 61.6±4.83 74.05±4.1 93.535 < 0.01* (One-way ANOVA/Dunnett test) 173 N/A

Social Interaction Before treatment 61.83±5.15 61.59±4.83 28.6 < 0.01* (One-way ANOVA/Dunnett test) 173 N/A

After treatment 68.05±5.66 74.05±4.09 94 < 0.01* (One-way ANOVA/Dunnett test) 173 N/A
The score ranged from 0 to 100. An upper total score represented a better quality of life. The data are described as mean ± standard deviation (SD). df: Degree of free-
dom; N/A: not applicable; CI: confidence interval; ANOVA: Analysis of variance. Test value (t-value for unpaired t-test or F-value for one-way ANOVA/Danette test). P < 0.05 
was considered as the criterion of remarkable discrepancies. *P < 0.05.

Table 5. Comparison of psychological status for these two groups before and after treatment

Variables Group C  
(n = 58)

Group S  
(n = 58)

Test 
value P Degree of 

freedom 95% CI

SAS Before treatment 57.48±4.95 57.24±5.05 0.2606 0.7949 (unpaired t-test) 114 -2.077 to 1.594

After treatment 49 (50-47) 42 (45-40) 108 < 0.0001* (Kruskal-Wallis’ test/Dunn’s test) N/A N/A

SDS Before treatment 57.47±4.94 57.25±5.01 0.27 0.7949 (unpaired t-test) 114 -2.08 to 1.6

After treatment 50 (50-47) 43.5 (45-40) 139 < 0.0001* (Kruskal-Wallis’ test/Dunn’s test) N/A N/A
A higher score indicated poorer psychological status. The data are described as mean ± standard deviation (SD) or median (Q3-Q1). Test value (t-value for unpaired 
t-test; Kruskal-Wallis’-statistic for Kruskal-Wallis’ test). P < 0.05 was considered as the criterion of remarkable discrepancies. *P < 0.05. SAS: Self-rating anxiety scale; 
SDS: Self-rating depressive scale; CI: Confidence interval; N/A: Not applicable.
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with palmoplantar keratotic eczema treated by 
sulfur cream blowing and parching combined 
with compound ketoconazole cream than in 
those treated with compound ketoconazole 
cream alone. It was reported that ketoconazole 
cream has a rapid onset of action, high safety, 
and plays a strong role in vasoconstriction, 
inflammation elimination, and fungus resista- 
nce [20]. Furthermore, sulfur cream blowing 
and parching are empirical therapies in our 
hospital. The sulfur powder in sulfur cream can 
be converted into hydrogen sulfide and pen-
tane sulfonic acid after contact with the skin, 
which can effectively promote the differentia-

tion of epidermal cells, the dissolution of stra-
tum corneum, and the inhibition of bacteria 
[21]. Besides, sulfur cream can relieve pruritus 
and lubricate the skin well and has good thera-
peutic effects on dermatologic disorders of 
keratinization and skin disorders associated 
with tissues and organs [22]. As for blowing and 
parching, this method can promote blood circu-
lation, reduce capillary permeability, en- 
hance vascular endothelial repair, all of which 
are conducive to inflammatory skin recovery, 
reduce exudation and itching, and promote epi-
dermis recovery. Altogether, we found that sul-
fur cream blowing and parching combined with 

Table 6. Comparison of clinical efficacy and adverse reactions for these two groups
Variables Group C (n = 58) Group S (n = 58) χ2 statistics P
Clinical efficacy
    Cured 12 (21) 21 (36) 2.71 0.0997
    Excellently effective 20 (34) 17 (29) 0.1587 0.6903
    Effective 14 (24) 16 (28) 0.045 0.8321
    Ineffective 12 (21) 4 (7) 3.553 0.0595
    Overall response rate 46 (79) 54 (93) 5.362 0.02*
Adverse reactions
    Skin atrophy 1 (2) 2 (3) 0.3422 0.5586
    Capillary dilation 0 (0) 1 (2) 1.009 0.3152
    Skin pigmentation 0 (0) 1 (2) 1.009 0.3152
    Total number of adverse reactions 1 (2) 4 (7) 1.881 0.17
The data are expressed as frequencies (%). X2-value was used for statistical analysis. P < 0.05 was considered as the criterion 
of remarkable discrepancies. *P < 0.05.

Figure 2. Bar chart of comparison of clinical efficacy between two groups. Variables are presented as frequencies. 
Cured: all lesions had subsided, and the symptoms had disappeared, with an efficacy index ≥ 95%; Excellently ef-
fective: most of the lesions had subsided, and the symptoms were significantly relieved, with 95% > efficacy index 
≥ 70%; Effective: the lesions had partially subsided, and the symptoms were improved, with 70% > efficacy index ≥ 
50%; Ineffective: alleviation of the lesion was not significant, the symptoms were not relieved and even deteriorated, 
with efficacy index < 50%.
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compound ketoconazole cream exhibited good 
efficacy and high clinical value in the treatment 
of palmoplantar keratotic eczema.

Additionally, this study demonstrated the sco- 
res of erythema, keratinization, scales, chap-
ping, and pruritus of patients with palmoplan-
tar keratotic eczema treated with sulfur cream 
blowing and parching combined with compound 
ketoconazole cream were remarkably inferior 
to those of patients treated with compound 
ketoconazole cream alone. Nearly 20 years of 
relevant research revealed that the positive 
ratio and density of staphylococcus aureus and 
Malassezia were higher in skin lesion sites than 
in adjacent normal skin and that Malassezia 
was relatively more sensitive to compound 
ketoconazole cream [23]. Compound ketocon-
azole cream prevents the differentiation, grow- 
th, degeneration, and terminal differentiation 
of keratinocytes, inhibits the production of ker-
atin, and restores the growth and differentia-
tion of the skin at the epidermal lesions [24]. 
However, some scholars have also discovered 

that excessive use of hormonal drugs was not 
conducive to later treatments. Specifically, ex- 
cessive hormonal medication can thicken the 
palmoplantar cuticle and cause drug resis-
tance in a local areas rather than achieve ther-
apeutic effects [25]. Sulfur cream has the eff- 
ects of dissolving stratum corneum, inhibiting 
bacteria, reducing cortical secretion, and reliev-
ing itching [21]. Apart from alleviating the harm-
ful effects of hormones in compound ketocon-
azole cream, sulfur cream blowing and parching 
combined with compound ketoconazole cream 
exerts functions in nondestructive sterilization 
and skin lesion repair.

Moreover, in this paper, patients with palmo-
plantar keratotic eczema treated with sulfur 
cream blowing and parching combined with 
compound ketoconazole cream exhibited an 
increase in the scores of daily life, psychologi-
cal burden, and social interaction and a de- 
crease in anxiety and depression. All scores 
were superior to those of patients taking com-
pound ketoconazole cream alone. In addition, 

Figure 3. Bar chart of comparison of adverse reactions between two groups. Variables are presented as frequen-
cies.

Table 7. Results of assumption test
Parameters Test Sub test
Categorical variable Fisher exact test or X2-test (individual sample > 5 and total sample size ≥ 40).

Age (between groups; years) F = 1.580. The P value is 0.0436 for Barette’s test, 
i.e. alternate test for unequal SDs.

Unpaired t test with Welch 
correction

Disease course (between groups; months) F = 1.557. The P value is 0.0487 for Barette’s test, 
i.e. alternate test for unequal SDs.

Unpaired t test with Welch 
correction

Skin lesion scores (within and between groups) All column passed in normality tests > 0.05 then unpaired t-test or parametric test, if 
any one column failed in normality tests < 0.05, i.e. non-parametric tests.

Pruritus scores and psychological status (between groups) Any one column failed in normality tests < 0.05, i.e. non-parametric tests.

Quality of life (between groups) All column passed in normality tests > 0.05 then unpaired t-test or parametric test.
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patients showed poor absorption and were 
prone to malignant complications after receiv-
ing external hormonal agents [25]. Long-term 
chronic diseases have a certain influence on 
the psychological state of patients, and some 
serious adverse events such as depression 
may even occur [26]. Thus, effective treatment 
could modulate psychological pressure and fur-
ther the psychological state of the sufferer to a 
certain extent.

The study investigates the use of sulfur cream 
blowing and parching combined with compound 
ketoconazole cream for the treatment of pal-
moplantar keratotic eczema, which is a novel 
approach. Previous studies do not present any 
substantial new insights or advancements in 
the field and the current work has explored the 
individual use of these treatments. Never- 
theless, due to the small sample size, there 
may be some bias and limitations in the data 
statistics, and the conclusions of this paper 
require further analysis for validation. In addi-
tion, there are lack of the validation of the eval-
uation methods used.

Conclusions

Compared with compound ketoconazole cream 
alone, sulfur cream blowing and parching com-
bined with compound ketoconazole cream was 
significantly more effective in treating palmo-
plantar keratotic eczema, with the patients 
demonstrating better response rates, skin le- 
sion scores, quality of life, and psychological 
status. Therefore, sulfur cream blowing and 
parching combined with compound ketocon-
azole should be further investigated and vali-
dated for potential use in clinical practice.
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