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Hand contact dermatitis is common, and irritant contact dermatitis 
(ICD) is more likely than allergic contact dermatitis (ACD) in both 
occupational and nonoccupational settings. Irritant contact dermatitis 
can have acute and chronic presentations, and hand hygiene products 
can contribute. The most common relevant hand contact allergens in 
North American patch test populations are methylisothiazolinone (MI), 
nickel, formaldehyde, quaternium-15, and fragrance mix I. In health 
care workers, rubber accelerators often are relevant as potential con-
tact allergens. Clinically, it can be difficult to differentiate between ICD 
and ACD, and patch testing often is required for definitive diagnosis. 
When patch testing is indicated, supplemental allergen series in addi-
tion to a screening series often are needed. Management of hand 
contact dermatitis requires gentle skin care, avoidance of irritants and/
or allergens when appropriate, and prescription topical or systemic 
therapies or phototherapy when indicated.

Cutis. 2021;107:129-132.

Hand dermatitis, also known as hand eczema, is com-
mon and affects a considerable number of individu-
als across all ages. The impact of hand dermatitis can 

be profound, as it can impair one’s ability to perform tasks 
at home and at work. As a result of the coronavirus disease 
2019 (COVID-19) pandemic, there has been an increased 
focus on hand hygiene and subsequently hand dermatitis. 
There are many contributors to the severity of hand derma-
titis, including genetic factors, immune reactions, and skin 
barrier disruption. In this column, we will explore irritant 
contact dermatitis (ICD) and allergic contact dermatitis 
(ACD) of the hands, including epidemiology, potential 
causes, clinical characteristics, diagnosis, and management.  

Epidemiology
The prevalence of hand dermatitis in the general population 
is 3% to 4%, with a 1‐year prevalence of 10% and a lifetime 
prevalence of 15%.1 In a Swedish study of patients self-
reporting hand eczema, contact dermatitis comprised 57% 
of the total cases (N=1385); ICD accounted for 35% of cases 
followed by ACD in 22%.2 A recent study on hand dermatitis 
in North American specialty patch test clinics documented 
that the hands were the primary site of involvement in 24.2% 
of patients undergoing patch testing (N=37,113).3 

The hands are particularly at risk for occupation-
related contact dermatitis and are the primary site of 
involvement in 80% of cases, followed by the wrists and 
forearms.4 Occupations at greatest risk include cleaning, 
construction, metalworking, hairdressing, health care, 
housework, and mechanics.5 Even prior to the COVID-19 
pandemic, occupational hand dermatitis was common; 
in a survey of inpatient nurses, the prevalence was 55% 
(N=167).6 More recently, a study from China demon-
strated a 74.5% prevalence of hand dermatitis in frontline 
health care workers involved in COVID-19 patient care.7

Etiology of Hand ICD
The pathogenesis of ICD is multifactorial; although tra-
ditionally thought to be nonimmunologic, evidence has 
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PRACTICE POINTS 
•	 �For the hands, irritant contact dermatitis (ICD) is more 

common than allergic contact dermatitis in both 
occupational and nonoccupational settings. Because 
of overlapping clinical features, it can be difficult to 
differentiate between these conditions.

•	 �Use of hand hygiene products, frequent handwash-
ing, wet work, mechanical trauma, and occlusion can 
contribute to ICD of the hands.

•	 �Common hand contact allergens include preserva-
tives, metals, fragrances, and rubber accelerators.

•	 �Patch testing often is necessary for diagnosis of hand 
dermatitis, and both screening and supplemental 
allergen series may be required.
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shown that it involves skin barrier disruption, infiltration 
by immunocompetent cells, and induction of inflamma-
tory signal molecules. The degree of irritancy is related 
to the concentration, contact duration, and properties of 
the irritant. Irritant reactions can be acute, such as those 
following a single chemical exposure that results in a 
localized dermatitis, or chronic, such as after repetitive 
cumulative exposure to mild irritants such as soaps. 

Hand hygiene products (eg, soaps, hand sanitizers) 
can be irritants and have recently gained notoriety given 
their increased use to prevent COVID-19 transmis-
sion.8,9 Specific irritants include iodophors, antimicrobial 
soaps (chlorhexidine gluconate, chloroxylenol, triclosan), 
surfactants, and detergents. Wolfe et al10 showed that 
detergent-based hand cleansing products had the high-
est association with ICD, which was thought to be due to 
their propensity to remove protective lipids and reduce 
moisture content in the stratum corneum. Although 
hand sanitizers are better tolerated than detergents, they 
can still contribute to ICD by stripping precious lipids 
and disrupting the skin barrier.11 Compared to ethanol, 
isopropanol and N-propanol cause more disruption of 
the stratum corneum.12 In addition, N-propanol has the 
same irritant potential as the detergent sodium lauryl 
sulfate.13 Thus, ethanol-based sanitizers may be better 
tolerated. Disinfectant surface wipes may include the 
irritant N-alkyl dimethyl benzyl ammonium chloride. 
Conversely, hand and baby wipes are formulated specifi-
cally for the skin and may be less irritating.11

Occupational contributors to hand ICD include 
chemical exposures and frequent handwashing. Wet 
work, mechanical trauma, warm dry air, and prolonged 
use of occlusive gloves also are well-known irritants.4 
Fine or coarse particles encountered in some occupa-
tions or hobbies (eg, sand, sawdust, metal filings, plastic) 
can cause mechanical irritation. Exposure to physical 
friction from repeated handling of metal components, 
paper, cardboard, fabric, or steering wheels also has been 
implicated in hand ICD. Other common categories of 
occupational irritants include hydrocarbons, such as oils 
and petroleum.5,14 

In addition to environmental factors, atopic derma-
titis is an important endogenous factor that increases 
the risk of ICD due to underlying deficiencies within the 
main lipid15 and structural16 barrier components. These 
deficiencies ultimately lead to a lower threshold for the 
activation of inflammation via water loss and a weakened 
barrier. Studies have demonstrated that atopic dermatitis 
increases the risk for developing hand ICD 2- to 4-fold.17

Etiology of Hand ACD
Allergic contact dermatitis is an immune-mediated type IV 
delayed hypersensitivity reaction. The North American 
Contact Dermatitis Group reported that the top 5 clini-
cally relevant hand allergens were methylisothiazolinone 
(MI), nickel, formaldehyde, quaternium-15, and fragrance 
mix I.3 Similarly, the European Surveillance System on 

Contact Allergies demonstrated that the most common 
hand allergens were nickel, preservatives (quaternium-15 
and formaldehyde), fragrances, and cobalt.18 In health 
care workers, rubber accelerators often are relevant in 
patients with hand ACD.5,19 Hand hygiene products are 
known to contain potential allergens; a recent study 
demonstrated that the top 5 allergens in common hand 
sanitizers were tocopherol, fragrance, propylene glycol, 
benzoates, and cetylstearyl alcohol,20 whereas the most 
common allergens in hand cleansers were fragrance, 
tocopherol, sodium benzoate, chloroxylenol, propylene 
glycol, and chlorhexidine gluconate.21

Preservatives—Preservatives can contribute to hand 
ACD. Methylisothiazolinone was the most commonly rel-
evant allergen in a recent North American study of hand 
contact allergy,3 and a study of North American products 
confirmed its presence in dishwashing products (64%), 
shampoos (53%), household cleaners (47%), laundry 
softeners/additives (30%), soaps and cleansers (29%), and 
surface disinfectants (27%).22 In addition, in a study of 
139 patients with refractory MI contact allergy, the hands 
were the most common site (69%) and had the highest 
rate of relapse.23 Because of the common presence of 
this preservative in liquid-based personal care products, 
patients with MI hand contact allergy need to be vigilant.

The same North American study highlighted 
formaldehyde and the formaldehyde releaser  
quaternium-15 as commonly relevant hand contact  
allergens.3 Formaldehyde is not commonly found in per-
sonal care products, but formaldehyde-releasing preser-
vatives frequently are found in cosmetic products, topical 
medicaments, detergents, soaps, and metal working flu-
ids. Another study noted that the most relevant contact 
allergen in health care workers was quaternium-15, 
possibly due to increased hand hygiene and exposure to 
medical products used for patient care.24,25 

Metals—Nickel is used in metal objects and is found in 
many workplaces in the form of machines, office supplies, 
tools, electronics, uniforms, and jewelry. Occupationally 
related nickel ACD of the hands is most common in  
hairdressers/barbers/cosmetologists,26 which is not sur-
prising, as hairdressing tools such as scissors and hair 
clips can release nickel.27,28

Although nickel contact allergy is more common than 
cobalt, these metals frequently co-react, with up to 25% 
of nickel-sensitive patients also having positive patch 
test reactions to cobalt.29 Because cobalt is contained in 
alloys, the occupations most at risk pertain to hard metal 
manufacturing. Furthermore, cobalt is used in dentistry 
for dental tools, fillings, crowns, bridges, and dentures.30 
Cobalt also has been identified in leather, and leather 
gloves have been implicated in hand ACD.31

Fragrances—Fragrances can be added to products 
to infuse pleasing aromas or mask unpleasant chemi-
cal odors. In the North American study of hand ACD, 
fragrance mix I and balsam of Peru were the sixth and 
seventh most clinically relevant allergens, respectively.3 In 
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another study, fragrances were found in 50% of waterless 
cleansers and 95% of rinse-off soaps and were the second 
most common allergens found in skin disinfectants.21 
Fragrance is ubiquitous in personal care and cleansing 
products, which can make avoidance difficult.

Rubber Accelerators—Contact allergy to rubber addi-
tives in medical gloves is the most common cause 
of occupational hand ACD in health care workers.5,19 
Importantly, it usually is rubber accelerators that act as 
allergens in hand ACD and not natural rubber latex. 
Rubber accelerators known to cause ACD include thiu-
rams, carbamates, 1,3-diphenylguanidine (DPG), mixed 
dialkyl thioureas, and benzothiazoles.32 In the setting of 
hand ACD in North America, reactions to thiuram mix 
and carba mix were the most common.3 Notably, DPG is 
a component of carba mix and can be present in rubber 
gloves. It has been shown that 40.3% of DPG reactions 
are missed by testing with carba mix alone; therefore, 
DPG must be patch tested separately.33 

Clinical Examination
It can be challenging to differentiate between hand ICD 
and ACD based on clinical appearance alone, and patch 
testing often is necessary for diagnosis. In the acute 
phase, both ICD and ACD can present as erythema, 
papules, vesicles, bullae, and/or crusting. In the chronic 
phase, scaling, lichenification, and/or fissures tend to 
prevail. Both acute and chronic ICD and ACD can be 
associated with pruritus and pain; however, ICD may be 
more likely associated with a burning or painful sensa-
tion, whereas ACD may be more associated with pruritus. 

Other dermatoses may present as hand eruptions 
and should be kept in the differential diagnosis. Atopic 
dermatitis, psoriasis, dyshidrotic eczema, hyperkeratotic 
hand dermatitis, keratolysis exfoliativa, and palmoplantar 
pustulosis are other common causes of hand eruptions.5,34 

Patch Testing for Hand ACD—Consider patch testing 
for hand dermatitis that is refractory to conservative treat-
ment. Patients with new-onset hand dermatitis without 
history of atopy and patients with a new worsening of 
chronic hand dermatitis also may need patch testing.

In addition to a medically appropriate screening series, 
patients with hand dermatitis often need supplemental 
patch testing. In a series of 37,113 patients with hand 
ACD, just over 20% of patients had positive patch test 
reactions to at least 1 supplemental allergen not on the 
screening series.3 Supplemental series should be selected 
based on the patient’s history and exposures; for example, 
nail salon technicians may need supplemental testing 
with the nail acrylate series, and massage therapists may 
need additional testing with the fragrance or essential oil 
series. Some of the most common supplemental series 
used for evaluation of hand dermatitis are the rubber, cos-
metic, textile and dyes, plant, fragrance, essential oil, oil 
and coolants, nail or printing acrylates, and hairdressing 
series. If there is a high suspicion of occupational contact 
with allergens, obtaining material safety data sheets from 

the patient’s employer can be helpful to identify relevant 
allergens for testing.5 The thin-layer rapid use epicutane-
ous (T.R.U.E.) test may miss several common and relevant 
hand allergens, including benzalkonium chloride, lanolin, 
and iodopropynyl butylcarbamate.3 

Management
Management of hand ICD requires avoidance of irritants 
and proper hand hygiene practices.10,34 The hands should 
be washed using lukewarm water and mild fragrance-free 
soaps or cleansers,35 keeping in mind that hand sanitizers 
may be better tolerated due to their lower lipid-stripping 
effects. The moisturizers with the best efficacy are combi-
nations of humectants (topical urea, glycerin) and occlu-
sive emollients (dimethicone, petrolatum).11 When wet 
work is necessary, gloves should be worn; however, sweat 
and humidity from glove use can worsen ICD, and gloves 
should be changed regularly and applied only when 
hands are dry. Cotton gloves also can be worn under-
neath rubber gloves to prevent maceration from sweat.9 

The mainstay of hand ACD management is allergen 
avoidance. The American Contact Dermatitis Society 
maintains the Contact Allergen Management Program 
(CAMP), a database that identifies products that do not 
contain patient allergens. The importance of reading 
ingredient labels of products should always be empha-
sized. For patients with rubber accelerator allergies, vinyl 
or accelerator-free gloves may be used. If the allergen is 
occupational, communication with the patient’s employer 
is necessary.5

When hand contact dermatitis does not improve with 
avoidance of irritants and allergens as well as gentle skin 
care, topical therapy, phototherapy, and in some cases 
systemic therapy may be required. High-potency topical 
corticosteroids or short courses of prednisone may be 
needed for quick relief. Topical calcineurin inhibitors 
(tacrolimus and pimecrolimus) and the phosphodies-
terase 4 inhibitor crisaborole have shown some efficacy 
for hand dermatitis and can be used as steroid-sparing 
agents.36,37 Narrowband UVB and UVA have been used 
with moderate efficacy to treat resistant hand derma-
titis.34,38 Oral immunosuppressant medications such as 
methotrexate, mycophenolate mofetil, azathioprine, and 
cyclosporine can be used for more severe cases.34,39,40 
Furthermore, oral retinoids have been used for chronic 
severe hand dermatitis with notable efficacy.41

Our Final Interpretation
The 2 major types of hand contact dermatitis are ICD 
and ACD. Hand ICD is more common than ACD in both 
occupational and nonoccupational settings. The hands 
are the most common sites in the setting of occupational 
dermatitis; in North American patch test populations, 
the hands were the primary site of involvement in just 
under 25% of patients.3 Many hand hygiene products 
contain irritants and allergens. The lipid-stripping effects 
of soaps, detergents, and hand sanitizers in conjunction 
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with increased frequency of handwashing can trigger 
ICD. The most common allergens implicated in hand 
ACD include MI, nickel, formaldehyde, quaternium-15, 
and fragrances. Patch testing is important for diag-
nosis, and supplemental series should be considered. 
Management includes avoidance of irritants and aller-
gens; liberal use of moisturizers and barrier creams; and 
prescription topical therapy, phototherapy, or systemic 
therapy when indicated.
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