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Background: The available treatments for refractory hyperkeratotic eczema are inadequate 
with frustrating results. We, therefore, incorporated Calcipotriol and Betamethasone 
Dipropionate (Daivobet®), and Viaminate into the mainstay treatment to improve the clinical 
symptoms. The study aimed to evaluate the efficacy of Daivobet® and Viaminate as 
a potential treatment alternative for refractory hyperkeratotic eczema.
Patients and Methods: Between 2013 and 2015, 61 patients diagnosed with refractory 
hyperkeratotic eczema (RHE) who had shown inadequate response to conventional therapies 
were pooled from a single center. Besides, they were all treated with Daivobet®, Viaminate, 
and an occlusive dressing mixture containing 5% salicylic acid ointment and 25% zinc oxide 
paste following inadequate response to conventional therapies (corticosteroids plus 25% zinc 
oxide paste and 5% salicylic acid ointment). Investigators Global Assessment (IGA) and 
Patient-Oriented Eczema Measure (POEM) assessed baseline and outcome measures for the 
degree of hyperkeratinization (0-clear; 3-moderate; 4-severe).
Results: Of the 61 patients, 49 (80.3%) patients presented with moderate RHE and 12 
(19.7%) with severe RHE. After 24 weeks of treatment, the period for loss of keratinization 
was significantly lower in patients with moderate RHE (3.9±1.9 weeks) than those with 
severe RHE (10.8±1.0 weeks) with a P-value <0.01. Furthermore, they required 
a significantly shorter total treatment duration (10.6 ± 4.3 weeks) than those with severe 
RHE (20.3±3.6 weeks) with a P-value of <0.01. However, there were no significant differ-
ences in post hoc analysis at week 36 with P-values of 0.46 and 1.00 for IGA and POEM, 
respectively.
Conclusion: Our results showed that the incorporation of Viaminate and Daivobet® into 
mainstay treatment was effective and safe for the long-term management of RHE.
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Plain Language Summary
What is known?

● The available treatment options for patients with hyperkeratotic eczema are inadequate 
with dissatisfying results.

● Systemic use of corticosteroids is not recommended because of the serious adverse 
effects.
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● Daivobet® is a two-compound product that has shown 
efficacy and safety in treating chronic inflammatory condi-
tions with abnormal keratinization such as psoriasis and 
Olmsted syndrome.

What does this study add?
● Our results showed positive effects with the incorporation 

of Daivobet® and Viaminate to mainstay treatment without 
the use of rescue treatments such as topical calcineurin 
inhibitors.

● Both Daivobet® and Viaminate have an acceptable safety 
profile, and our designed treatment protocol improved the 
clinical severity and patient’s quality of life.

Introduction
Hyperkeratotic eczema is a monomorphic subtype of 
chronic eczema with a multifactorial etiology;1–4 clinically 
characterized by itching, fissures, and severe keratinization. 
The condition is highly stigmatizing and often requires 
long-term treatment. Data on the currently available treat-
ments have shown no uniform efficacy for hyperkeratotic 
eczema despite treatment adherence and long-term use.5,6 

Treatment guidelines do not recommend the long-term use 
of systemic corticosteroids, immunosuppressants, and 
photo-therapy because the risks outweigh the benefits.7 

Therefore, there is a need for extensive research for safe 
and effective long-term treatments for refractory hyperker-
atotic eczema (RHE).

Of late, there is accumulating evidence showing the 
effective use of Calcipotriol and Betamethasone 
Dipropionate (Daivobet®) which is both tolerable and 
adherent for the treatment of other skin disorders with 
abnormal keratinization.8,9 Viaminate is a retinoic acid 
derivative attributed to the inhibition of keratin, differen-
tiation of epithelial cells of the skin, and anti-inflammatory 
effects. Both Daivobet® and Viaminate have been used to 
treat psoriasis a chronic condition with abnormal keratini-
zation and an ongoing inflammation.10,11 Because of their 
role in the pathophysiology, we designed a treatment pro-
tocol aimed at targeting: ① hyperkeratosis; ② inflamma-
tion; and ③ immune response. The approach used for all 
our patients included; Daivobet® ointment, Viaminate cap-
sules, an occlusive dressing mixture of 25% zinc oxide 
paste, and 5% salicylic acid ointment.

The chronic course of RHE makes treatment very 
challenging with unsatisfactory results. This study aimed 
to evaluate the efficacy of a possible treatment alternative 
for RHE in patients who showed inadequate response with 

conventional therapies (corticosteroids plus 25% zinc 
oxide paste and 5% salicylic acid ointment). The treatment 
was used daily in order to mimic clinical practice, and the 
monthly therapeutic response was evaluated using photo-
graphic comparison.

Patients and Methods
Study Design and Participants
Between 2013 and 2015, 61 patients diagnosed with refrac-
tory hyperkeratotic eczema (RHE) with inadequate 
response to conventional therapies were pooled from the 
archive of Union Hospital, Tongji Medical College, 
Huazhong University of Science and Technology, Wuhan, 
China.

Inclusion Criteria
Patients aged 15 years old and above; hyperkeratotic 
eczema present for more than 1 year before enrollment; 
documentation of the inadequate response to conventional 
therapies within 6 months or more before enrollment; 
Investigators Global Assessment (IGA) score of 3 or 
higher on the scale of 0–4 (0= clear with no inflammatory 
lesions, 1= perceptible erythema, 2= mild erythema 
and papulation, 3= moderate erythema and papulation, 
4= severe erythema and papulation); Patient-Oriented 
Eczema Measure (POEM) score of 8 or higher12 at base-
line (0–2= clear/almost clear, 3–7= mild, 8–16= moderate, 
>17= severe).

Exclusion Criteria
Patients with mild RHE, history of psoriasis, and palmo-
plantar keratoderma, liver and kidney function disease, 
pregnant women, as well as breastfeeding mothers.

RHE was clinically defined as pruritus, fissures, and 
severe keratinization on the hands and feet.13 Severe ker-
atinization and fissures were taken to be primary outcome 
of the disease and severe pruritus as secondary outcome.

Patients were stratified based on disease severity 
(IGA=3 and POEM=8-16 for moderate, and IGA=4 and 
POEM>17 for severe). The two co-primary endpoints 
were the percentage of patients with both IGA 0/1 (clear/ 
almost clear; on a 0–4 scale) and >2-point reduction, as 
well as a 90% POEM (POEM-90) improvement efficacy 
from baseline and week 36. The secondary efficacy end-
point was defined as the percentage improvement or reduc-
tion of severe pruritus from baseline to week 24 and 
sustained to week 36.
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Photographic documentations were done on day one of 
enrollment, and every time patients returned throughout 
the course of treatment and follow-up.

Treatment Procedure
Twenty-five percent Zinc oxide paste was mixed with 5% 
salicylic acid ointment. The formulation was applied on 
a clean gauze to cover the area every night before patients 
went to bed. During the day, patients used topical 
Daivobet twice a day every after 6 hours and took 25 mg 
Viaminate orally once a day (after a meal). The dosage of 
Viaminate capsules could be altered or terminated based 
on disease severity (terminated after clearance of keratini-
zation or adjusted to a maximum of 50 mg for severe 
cases). No rescue treatments (such as topical calcineurin 
inhibitors or corticosteroids) were used during this study. 
After clearance of abnormal keratinization, patients were 
switched to daily use of vitamin E moisturizer and 
Daivobet® to manage erythema lesions (three times 
a week for a month and then twice a week for the follow-
ing months). During follow-up, any patients reporting 
recurrence resumed Daivobet® treatment once a day for 
1–2 weeks, and then the treatment terminated. Throughout 
the course of treatment, the demographics, clinical symp-
toms, and treatment efficacy of all patients were assessed. 
Patients were monitored for any adverse reactions such as 
toxicity, redness and dry skin, comorbid diseases including 
asthma, rhinitis and atopy, and drug interactions with con-
comitant medications. Study visits were done in person 
once a month for the first 24 weeks, followed by hotline 
inquiries for the remaining 12 weeks.

The ethics committee of Union Hospital of Tongji 
Medical College of Huazhong University of Science and 
Technology approved the study. All patients and parents of 
patients under 18 years signed informed consent. The 
study was conducted in accordance with the Declaration 
of Helsinki.

Statistical Analysis
Continuous variables were expressed as mean ± SD and 
median, while categorical variables as the percentage of 
distribution of each category. Comparisons between the 
two groups were performed using Student’s t-test for con-
tinuous variables and Chi-square (χ2) or Fisher’s exact test 
for categorical data. Data were analyzed using IBM 
Statistical Package for Social Sciences (SPSS) program, 
version 20. A two-tailed P-value of ˂0.05 level was con-
sidered statistically significant.

Results
Patients’ Characteristics
The baseline demographics and clinical characteristics of 
patients pooled are shown in Table 1. Of the 61 patients 
diagnosed and treated for RHE that were pooled for the 
study, 40 were male and 21 were female. The proportion 
of males was higher than that of females in a ratio of 2:1. 
The mean age and standard deviation of the patients were 
47.28 ±11.05 years.

Of the 61 patients, 49 (80.3%) patients presented with 
moderate RHE and 12 (19.7%) patients with severe RHE. 
Moreover, a total of 88.5% complained of itching. Twenty- 
nine percent had involvement of palms, 27% involved 
plantaris, 24.6% involved lower legs, and 18.0% involved 
feet and ankles. Generally, the duration of the disease 
ranged from 1 to 8 years with the median disease duration 
of 3 years.

Assessment of Treatment Period
After 24 weeks of treatment, the period for loss of kerati-
nization was significantly lower in patients with moderate 
RHE (3.9±1.9 weeks) than those with severe RHE (10.8 
±1.0 weeks) with a P-value<0.01 as shown in Table 2 and 
Figure 1. Furthermore, they required a significantly shorter 
total treatment duration (10.6±4.3 weeks) than those with 
severe RHE (20.3±3.6 weeks) with a P-value of <0.01.

Table 1 Baseline Demographics and Clinical Characteristics

Demographics Mean (SD)/Median Number (%)

Age (years) 47.28 (11.05)

Sex
Male 40 (65.6)

Female 21 (34.4)

Disease duration (years) 3

Disease severity
Moderate 49 (80.3)

Severe 12 (19.7)

Disease location

Palms 18 (29.5)
Plantaris 17 (27.9)

Lower legs 15 (24.6)

Feet and ankles 11 (18.0)

Secondary symptoms

Severe pruritus
No 13 (21.3)

Yes 48 (87.7)
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Secondary Outcomes
Generally, both treatment groups reported similar secondary 
outcomes. After 24 weeks of treatment, severe pruritus in both 
groups improved from 88.5% to 11.5% (P<0.01) (Table 3).

Post Hoc Analysis
Post hoc endpoints of >2-point improvement or reduction 
in IGA, as well as POEM-90 improvement were achieved 
between 24 and 36 weeks. At week 36, the co-primary 
endpoints (IGA 0/1 and POEM-90) were 77.6% and 
85.7%, respectively, in patients with moderate RHE, and 
66.7% and 83.3%, respectively, in patients with severe 
RHE (p-values of 0.46 and 1.00 for IGA and POEM, 
respectively) (Table 4).

Discussion
The long-term prognosis of refractory hyperkeratotic eczema 
(RHE) highly depends on a well-designed treatment protocol 
than the prevention of causative factors; this is because the 
chronic course of the disease may change its morphology.3 

On account of this rationale, our pilot study attempted to 
assess the off-label incorporation of Daivobet® and 

Viaminate into mainstay treatment to evaluate the clinical 
basis of an alternative treatment for RHE.

Currently, the available data have shown no uniform 
efficacy for hyperkeratotic eczema.5,6 A case study by 
Egawa K reported 80% improvement of hyperkeratotic pal-
moplantar eczema with Daivobet® monotherapy after 2–8 
weeks of treatment9 while Yang M and Chang JM in their 
case study reported that 1 out of the 3 patients exhibited 
a 90% resolution of hyperkeratotic lesions in 5 weeks and 
the remaining 2 patients showed clearance after 24 weeks.6 

However, these two studies did not report on the extent of 
severity, we, therefore, attempted to analyze the use of 
Viaminate and Daivobet® in patients with moderate and 
severe RHE.

In this study, we observed an optimal loss of keratiniza-
tion and a shorter total treatment period in all the patients. 
Besides, the patients with moderate RHE exhibited an earlier 
response to the treatment (3.9±1.9 weeks) than those with 
severe RHE (10.8±1.0 weeks) (Table 2). The earlier loss of 
keratinization could be because of the combination of 
Daivobet® with Viaminate compared to Daivobet® mono-
therapy. Furthermore, patients with moderate RHE required 
10.6±4.3 weeks of total treatment while those with severe 
RHE required 20.3±3.6 weeks. However, it is hard to com-
pare with any of the previous studies since the patients were 
not stratified according to severity of the disease.

Treatment improved pruritus and provided extended 
benefits for pruritus, such as improved quality of life.14 

After treatment, our patients demonstrated reduced 
improvements of pruritus from 88.5% to 11.5%. This is 
because the calcipotriol in Daivobet® complex regulates 
the release of cytokines and suppresses the generation of 
inflammatory cytokines.15

During post hoc analysis, a 77.6% reduction of IGA>2 
was observed in patients with moderate RHE and 66.7% 
reduction of IGA>2 in patients with severe RHE. 
Moreover, 85.7% POEM-90 was achieved in patients with 
moderate RHE and 83.3% in patients with severe RHE. The 
findings from this pilot study demonstrated that the incor-
poration of Daivobet® and Viaminate into the mainstay treat-
ment greatly improved clinical symptoms at stringent 
measures of >2 IGA reduction and POEM-90. Moreover, 
the symptom improvement exhibited in this study, greatly 
exceeded the 50% improvement from baseline which is 
regarded as a meaningful clinical response.16

The low flare rates and mild recurrence observed may be 
attributed to an earlier termination of Daivobet® and Viaminate 
consequently resulting in the transient anti-inflammatory 

Table 2 Assessment of Treatment Period for Moderate and 
Severe Disease

Variable Moderate Severe P-value 95% CI

Loss of keratinization 

period (weeks)

3.9±1.9 10.8±1.0 <0.01 −8.0 to −5.7

Total treatment 

period (weeks)

10.6±4.3 20.3±3.6 <0.01 −12.4 to −7.0

Table 3 Efficacy Outcomes

Secondary Outcomes Treatment n (%) P-value

Before After

Had pruritus 54 (88.5) 7 (11.5) <0.01

Table 4 Post Hoc Analysis from Week 24 to Week 36

Criteria Categories Disease Severity n (%) P-value

Moderate Severe

IGA < 2 Reduction 11 (22.4) 4 (33.3) 0.467
> 2 Reduction 38 (77.6) 8 (66.7)

POEM < 90 7 (14.3) 2 (16.7) 1.00

> 90 42 (85.7) 10 (83.3)
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effects, and yet the inflammatory process is ongoing. The 
incorporation of Viaminate was on account that it has anti- 
inflammatory effects, regulates the immune function and dif-
ferentiation of skin epithelial cells.10 In addition to the anti- 
inflammatory properties of Daivobet®, it also suppresses ker-
atinocyte proliferation and differentiation, and reduces the 
mitotic rate of the epidermis.17–19 We maintained the use of 
the occlusive dressing mixture daily during the night to 
increase absorption of the Daivobet® ointment. This could 
explain the rapid loss of keratinization in this study.

The chronic course of RHE requires long-term manage-
ment, and currently, the treatment guidelines do not recom-
mend the long-term use of systemic corticosteroids, 
immunosuppressants, and photo-therapy because the risks 
such as skin irritation, atrophy, and folliculitis outweigh the 
benefits.7 In the present study, the safety profile was consis-
tent with other studies,6 and there were no new safety signals 
reported. The use of Daivobet® a formulation of the fixed- 
dose combination of two synthetics caused a steroid-sparing 
effect and conversely, the steroid may suppress skin irritation 
caused by calcipotriol.15 Besides, there were no signals for 
hepatotoxicity observed with Viaminate as previously 
reported.20 The difference in our findings as regards to 
adverse reactions could be because of the early terminating 
of Viaminate and the intermittent use of Daivobet® once 
keratinization had been cleared.

The current guidelines of managing hyperkeratotic 
eczema recommend conventional therapies as the mainstay 
treatment21,22 because of their treatment adherence in 

chronic diseases. However, the incorporation of Daivobet® 

and Viaminate in our study, greatly improved the clinical 
symptoms of RHE with better prognosis and acceptable 
safety while mimicking treatment protocols in daily clinical 
practice. These findings may guide the relevant use of an 
adherent, anti-inflammatory, and anti-immune responsive 
drugs in patients with chronic and/or RHE. That being said, 
our findings should be interpreted with caution because of the 
retrospective nature of the study, lack of a control group 
along with its small sample size. Hence, the present study 
is preliminary and a step towards a hypothesis-based study.

In conclusion, our results showed that the incorporation 
of Viaminate and Daivobet® into mainstay treatment was 
effective and safe for the long-term management of RHE. 
Therefore, findings from this pilot study may serve as 
a reference for designing a randomized control trial of 
RHE patients to expound more on the long-term efficacy 
of this treatment in hypersensitive individuals.
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