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Efficacy of a Hand Regimen in Skin Barrier Protection in 
Individuals With Occupational Irritant Contact Dermatitis
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Background: Occupational irritant contact dermatitis (OICD) is a difficult and hard to manage condition. It occurs more frequently in 
certain occupations where contact with harsh chemicals, use of alcohol-based disinfectants, and frequent hand washing heightens the 
risk. Treatment for OICD includes patient education in addition to physical, topical, and systemic therapies. 
Objective: To review the pathogenesis and treatment options for OICD and evaluate the efficacy of a selective skin-care regimen involv-
ing a hand protectant cream alone as well as combined with a repair cream and specific cleanser.
Materials and Methods: A single-center open study was performed comprising 42 healthy male and female adult volunteers prone to 
occupational irritant contact dermatitis due to frequent wet work or contact with detergents. Between day 0 and day 7, subjects applied 
a hand protectant cream as needed on both hands (at least twice daily). On days 7 to 14, subjects applied a hand protectant cream 
and cleanser as needed on both hands (at least twice daily) as well as a repair cream each evening. A diary log was given to each 
volunteer for application control and for a subjective evaluation of daily tolerability.
Results: In these subjects prone to occupational irritant contact dermatitis, the hand protectant cream applied during the initial 7-day 
period was effective in restoring the damaged skin barrier and improving the stratum corneum hydration.
A regimen that combined the hand protectant and repair creams with a specific cleanser during a further 7-day period allowed contin-
ued improvement of skin hydration and additional clinical benefits while respecting the skin barrier function. 
Conclusion: The results of this study support the use of a 3-step approach for patients who are at risk of repeated exposure to 
external irritants.
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 ABSTRACT

 INTRODUCTION

Irritant contact dermatitis (ICD) is an inflammatory condition 
triggered by chemical stimuli on epidermal keratinocytes 
and skin barrier disruption, and both internal and external 

elements play a role in its pathogenesis.1 The amount and pe-
riod of time an individual is exposed to a trigger contributes to 
that individual’s inflammatory response and type of ICD devel-
oped.2 In acute ICD (AICD), an individual experiences dermatitis 
for less than 3 months which does not occur more than once 
per year.3 AICD typically occurs as a result of accidental skin 
damage by brief contact with a strong irritant.2 On the other 
hand, chronic ICD (CICD) lasts for greater than 3 months with 2 
or more episodes per year, usually arising after recurrent skin 
exposure to irritating elements, resulting in minor damage 
when compared to AICD. In CICD, the skin fails to repair com-
pletely between exposures, leading to this more chronic derma-
titis, which is most common in wet work occupations such as 
healthcare and hairdressing.1,2,3

Occupational ICD (OICD) is a form of ICD that occurs as a re-
sult of working conditions,4 and hand dermatitis is the most 
common form of OICD. Childhood dermatitis is a significant 
predictive factor in the development of hand OICD, and hand 
washing is its greatest risk factor. Women are affected twice 

as often as men due to their increased exposure to water and 
other skin irritants. Hand dermatitis is accompanied by a con-
siderable economic burden, poor long-term prognosis, and 
impaired quality of life. Locating and avoiding exposure to risk 
factors could lessen such consequences.5

Occupational skin diseases (OSD) are the second most com-
mon occupational diseases worldwide with. OICD serving 
as the most frequent OSD, responsible for 77–95% of cases.1 
Globally, OICD affects 5 to 20 of 10,000 full-time workers per 
year.6 Eighty percent of OICD occurs in 7 distinct professional 
groups: hairdressing, healthcare, metalworking, food industry, 
painters/decorators, construction industry, and cleaning pro-
fessions.7 Because OICD is not a life threatening disease, its 
potential impact on an individual’s quality of life is frequently 
undervalued, and milder forms are often accepted as expected 
outcomes in certain occupations.4,6 

Pathogenesis
OICD is a form of ICD, occurring in people who regularly come 
into contact with irritants during their workday. Such irritants 
can include chemicals (eg, detergents, organic solvents, disin-
fectants, water), physical factors (eg, mechanical friction, cold or 
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patients should avoid high-risk occupations and causative exog-
enous factors when possible as well as wear protective gloves 
and clothing.1,3,6 For both primary and secondary prevention of 
OICD, skin care regimens including barrier creams, moisturiz-
ers, and cleansers, are encouraged.1,3,6,11,12 The combined benefit 
of skin care and wearing gloves is widely recommended as the 
most important method for protection against OICD.3,6 Skin 
protection education and training are an important part of sec-
ondary prevention.1,3

Formulation of skin care products should be carefully selected 
in the treatment of OICD. Products should be hydrating so that 
they may accelerate regeneration of the skin barrier and pre-
vent recurrence of OICD.7,8 They should be individualized to the 
patient in order to match their skin status, and products that are 
heavily stressful to the skin should be avoided. Application of 
these products is recommended after work and after cleansing.7 
Emollients in particular play a principal role in OICD treatment 
as they serve to normalize the abnormal epidermal barrier, 
and those with higher lipid content further hasten the healing 
process.1,3 Further, regular use of barrier-strengthening skin 
moisturizers protects against irritants and prevents relapse.13 

Glycerol is an ingredient widely used for its moisturizing and 
smoothing effects in different dermatological and cosmetic 
preparations. It penetrates the epidermis, delivering a mois-
turizing effect, depending on its concentration (commonly 
5–10%). This humectant property hydrates the skin, especially 
the stratum corneum, aids in cutaneous elasticity, maintains 
and improves barrier function via reduction in TEWL, accel-
erates wound healing, and provides both antimicrobial and 
anti-irritant effects.14 In a 2008 study, Breternitz et al. evaluated 
the application of glycerol-based emollient on 24 patients with 
mild to moderate atopic dermatitis (AD). Patients were treated 
for 4 weeks twice daily with a glycerol-based (20%) cream. The 
study found that stratum corneum hydration was significantly 
higher after glycerol-based application versus placebo at all 
time points, even remaining higher during washout, indicating 
a sustainable effect in AD.15

Paraffinum liquidum has also been applied to numerous topical 
applications, acting as both an emollient and an occlusive. A 
complex mixture of highly refined saturated hydrocarbons, this 
ingredient traps water in the SC, reducing TEWL and improving 
distensibility of the skin.16,17,18 Further, skin softness is increased 
after use, more so than with wax esters, triglycerides, or fatty 
acids. It has a limited penetration into the skin and is mainly 
confined into the epidermal layers and thus considered safe for 
cosmetic application.16

Aluminum chlorohydrate is a commonly utilized alumi-
num compound found in cosmetic products, acting as an 
astringent, buffering agent, and antiperspirant. It coordinates is 

dry environment), and mechanical factors (eg, pressure, friction, 
abrasion).2,6,8 Direct contact of the skin with an irritating factor 
can cause skin barrier disruption and a localized inflamma-
tory reaction mediated by innate immunity, leading to OICD.2,8 
Chemical irritants can disrupt the skin barrier by removing lipids 
or hampering their organization within the stratum corneum. 
These irritants can also invade the epidermis, interfering with 
proper extrusion of lipids and harming keratinocytes, which 
subsequently respond with the release of pro-inflammatory cy-
tokines such as IL-1α, IL-1β, TNF-α, GM-CSF, and IL-8.1

Upon recurrent exposure of mild irritants to an impaired skin bar-
rier, reactivation of atopic dermatitis can occur, further worsening 
skin integrity.1,6 Frequent exposure to water is a prevailing cause of 
skin barrier impairment, as indicated by increased transepidermal 
water loss (TEWL), a marker for barrier function, in such individu-
als.9 Consequently, skin barrier impairment is the key step in OICD 
pathogenesis and is the hallmark of atopic skin.1 Endogenous ele-
ments have also been found as risk factors for development of 
OICD such as the genetic mutation of the filaggrin gene (FLG) and 
history of atopic dermatitis during childhood.2,6

Treatment options
Treatment options for OICD include education as well as physi-
cal, topical, and systemic therapies. Patient education on the 
avoidance and substitution of irritating elements is recom-
mended in addition to precautions from future outbreaks. 
Topical therapy options include emollients, corticosteroids, and 
calcineurin inhibitors while systemic treatments include acitre-
tin, alitretinoin, azathioprine, cyclosporine, corticosteroids, and 
methotrexate. Patients also have the option for physical treat-
ments such as UVB and PUVA.3 

Prescribed medications may add to long-term health problems. 
For example, although topical corticosteroids can prove effica-
cious in the short term, continuous use beyond 6 weeks is not 
recommended as they can inhibit stratum corneum repair and 
induce skin atrophy, thus undermining long-term therapy suc-
cess. Additionally, while systemic corticosteroids can improve 
symptoms in an acute reaction, they are not appropriate for 
use in chronic hand ICD due to their association with long-term 
side effects including osteoporosis, osteonecrosis, and immu-
nosuppression. Similarly, long-term use of methotrexate is also 
associated with potential side effects including hepatitis, liver 
cirrhosis, and pulmonary fibrosis. Cyclosporine use requires 
careful monitoring and can also be linked with adverse effects 
such as nephrotoxicity, hypertension, and increased risk of in-
fection. Of note, it is recommended that if the patient does not 
respond to cyclosporine therapy within 8 weeks, the medica-
tion should be discontinued.3

Non-pharmacologic treatment is ideal in the treatment of OICD 
with an emphasis on preventing occurrences.6 For example, 
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(P<0.05). A significant increase in stratum corneum hydration 
was evident in the nicotinamide group after 4 weeks (P<0.01) 
and after 8 weeks (P<0.01).24

 MATERIALS AND METHODS
The ideal approach to managing OICD is a skin-care regimen 
that works to normalize the abnormal epidermal barrier and 
prevent relapse. To evaluate this treatment model, a clinical 
study was conducted from October through November 2015 
as a single-center open study, comprising 42 male and female 
adult subjects with a history of occupational irritant contact der-
matitis due to frequent exposure to water and detergents. 

During Phase 1 of the study (between day 0 and day 7), subjects 
applied a hand protectant cream containing paraffinum liqiudium 
as an emollient, aluminum chlorohydrate as an astringent, and 
glycerin as a humectant at least twice daily and more often if need-
ed. The goal of this application was to create a protective barrier, 
decrease epidermal permeability, preserve hydration, and repair 
skin integrity. The role of the 5% aluminum chlorohydrate was to 
help prevent excess moisture accumulation under glove occlusion 
by plugging eccrine gland secretions and minimizing the extent to 
which irritants could penetrate the skin. 

bioaccessible for skin absorption, the FDA considers aluminum 
chlorohydrate use in topical products to be suitable for use and 
permitted in concentrations up to 25%.19,20 

Limnanthes alba seed oil (also known as Meadowfoam seed 
oil) serves as a non-occlusive emollient which moisturizes the 
skin. It is rich in long-chain monounsaturated fatty acids and 
antioxidants. The long-chain fatty acids in this oil are akin to 
sebum, thus promoting their rapid absorption into the skin.21 

Niacinamide has also been applied to cosmetic formulations. In 
vivo it has displayed anti-inflammatory, antipruritic, and antimi-
crobial properties.22 Further, it reduces TEWL, improving barrier 
function. It has demonstrated anti-inflammatory effects in AD, 
psoriasis, rosacea, and acne vulgaris with topical formulations 
considered suitable for use in concentrations up to 5%.22,23 In 
a 2005 study, Soma et al. investigated the topical application 
of nicotinamide 2% in 28 patients with atopic dermatitis and 
found a gradual time-dependent reduction in skin TEWL with 
a significant reduction between 0 and 8 weeks after treatment 

FIGURE 1. Clinical scoring of (A) dryness and (B) itching on a 5-point 
scale from O (none) to 4 (severe) after 7 days. Protect cream fol-
lowed by 7 days Protect, Cleanser, and Repair cream.

 (A)

 (B)

FIGURE 2. Subject assessment of (A) dryness and (B) itching (left 
hand) after 7 days Protect cream followed by 7 days Protect, 
Cleanser, and Repair cream.

 (A)

 (B)
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During Phase 2 of the study (between day 7 and day 14), all sub-
jects applied the hand protectant cream and specific cleanser as 
often as needed (at least twice daily) and applied a repair cream 
nightly. The repair cream, designed for post-exposure use, was 
an oil-in-water cream formulated with skin conditioners and 
29% lipids. It contained niacinamide (vitamin B3), panthenol 
(pro-vitamin B5), and tocopherol (vitamin E), ingredients which 
have displayed the ability to stabilize and improve epidermal 
barrier integrity by supporting the synthesis of barrier lipids, 
improving hydration, and enhancing anti-oxidative capacity, 
respectively. The purpose of this lipid composition was to act 
as an emollient, repairing skin barrier damage that occurs after 
exposure to common irritants. 

Assessments were based on skin roughness, dryness, soft-
ness, discomfort, desquamation, fissure, erythema, burning, 
itching, edema and overall irritation. Each item was assessed 

on a 5-point scale (0=none, 1=slight, 2=mild, 3=moderate, 
4=severe). Subjects in the study were also given a 
self-assessment questionnaire that allowed them to evaluate 
daily tolerability subjectively. 

Corneometer and transepidermal water loss were included as 
biophysical measurements of hydration. Imaging via high-res-
olution UVA-light video camera and confocal microscopy were 
also utilized to assess treatment efficacy. Adverse events were 
collected during the study period, and tolerability was recorded 
in a subject diary.

 RESULTS
Results from the clinical scoring illustrated a significant im-
provement (P<0.05) in skin roughness, dryness, softness, 
discomfort, desquamation, fissure, burning, and itching. Ery-
thema and overall irritation decreased without reaching a 
statistical significance, and edema remained unchanged.

A marked improvement was observed by day 7 in roughness, 
dryness, softness, and skin discomfort, which continued to 
significantly improve (P<0.05) up to day 14. The mean dryness 
score decreased by 50% by day 7 from 2.6 to 1.3 (7 days use of 
the hand protectant cream) and further continued to decrease 
to 0.7 by day 14 (7 days with the hand protectant cream, specific 
cleanser, and repair cream; Figure 1a).

The mean itching severity score significantly decreased during 
the first week, and the effect was sustained up to day 14 (Figure 
1b).

Subject Assessment
In those subjects prone to occupational irritant contact derma-
titis, all had mild, moderate, or severe dryness on day 0 before 
application. After 7 days applying the hand protectant cream, 

FIGURE 3. Mean hydration score as assessed by corneometer ( ar-
bitrary units) after 7 days Protect cream followed by 7 days Protect, 
Cleanser, and Repair cream.

FIGURE 4. Confocol microscopy showing a visible decrease of the intensity of pores filled by the protect cream. D=day
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of this study supports the use of a 3-step approach for patients 
who are at risk of repeated exposure to external irritants. 
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70.6% of the subjects reported having none or only slight 
dryness (Figure 2a).

The proportion of subjects reporting having none or only slight 
itching was 97.5% on day 7 and 97.6% on day 14 (Figure 2b).

Skin hydration
Transepidermal water loss decreased by 5% on day 7 (P=0.012) 
and then remained stable, demonstrating that the cream respect-
ed the skin barrier function. Hydration had increased by 18.9% 
between baseline and day 7 (P=0.0142) and continued to improve 
by 30.7% from day 7 to day 14 (P=0.0199), giving an overall differ-
ence from baseline to day 14 of 55.4% (P< 0.05; Figure 3).

To further illustrate the improvements, confocal microscopy 
was performed on the palmar side of the hand. Images showed 
a decrease in the visibility of the sweat ducts on day 7 and day 
14 and an enhanced hydration aspect (Figure 4).

Safety
All products were well tolerated with only 2 of the 41 subjects 
included in the safety population experiencing related adverse 
events (1 tingling sensation after the first application and 1 
burning sensation after the first application).

 DISCUSSION
Occupational contact dermatitis is the most frequent cause of 
occupational skin diseases with its subtypes comprising irritant 
contact dermatitis and allergic contact dermatitis.1 Occupational 
irritant contact dermatitis most frequently occurs in individuals 
coming into regular contact with irritants during their workday.2,6,8 

Direct contact of an irritant with the skin can disrupt the skin bar-
rier, causing a local inflammatory reaction mediated by innate 
immune system components and lead to OICD.2,8 Diagnosis of 
OICD rests upon a multi-faceted approach and exclusion of other 
skin diseases as no specific diagnostic test currently exists.1 OICD 
can have a significant negative impact on an individual’s quality 
of life which is often discounted.4,6 A variety of treatment options 
exist for OICD. However, emphasis on a preventative hand regi-
men is highly recommended as skin care products can help repair 
the skin barrier and prevent recurrence of OICD.7,8 Emollients in 
particular are important for OICD prevention and repair as they are 
able to normalize the disrupted epidermal barrier.1

 CONCLUSION
In these subjects prone to occupational irritant contact derma-
titis, the hand protectant cream when applied alone during the 
initial 7-day period was effective in restoring the damaged skin 
barrier and improving the stratum corneum hydration. A regi-
men that combined the hand protectant cream, repair cream, 
and a specific cleanser during a further 7-day period allowed 
continued improvement of skin hydration and additional clini-
cal benefits while respecting the skin barrier function. The result 
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