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Commentary

Coronavirus disease 2019 (COVID-19) was declared a 

pandemic by the World Health Organization (WHO) on 

11 March 2020. This is the first coronavirus pandemic in 
human history. The spread of this on-going pandemic is 

outpacing the capacity and resources of the health care 

system worldwide. The age-adjusted case fatality rate of 

COVID-19 is 0.5%, which is 5 times the commonly cited 

case fatality rate of adult seasonal influenza.1

COVID-19 is caused by the severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2). The human-to-

human transmission of SARS-CoV-2 can occur by direct 

contact with infected people via respiratory droplets 

and indirectly via contact with contaminated surfaces.  

SARS-COV-2 was found to be viable and remained 

infectious on surfaces for up to 72 hours.2 This finding 
highlights the necessity of practising good hand hygiene 

and the importance of regular disinfection of commonly 

touched surfaces, such as doorknobs, toilet handles and 

escalator handrails.

At present, there is no effective treatment or vaccine 

for COVID-19. Countries have introduced various 

recommendations to prevent transmission of COVID-19, 

and one cost-effective way is hand disinfection.  

According to the Centres for Disease Control and Prevention 

(CDC) guidelines, we should wash our hands with soap

and water for at least 20 seconds. This step is especially
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important before eating, after going to the toilet, blowing 

your nose, coughing and sneezing. If soap and water are 

not readily available, alcohol-based hand rubs (ABHRs) 

with at least 60% alcohol are endorsed by the CDC as an 

effective method of hand hygiene practice.3

ABHRs use ethanol, isopropanol, and n-propanol as 

antimicrobial agents. Alcohol denatures proteins and 

has good activity against enveloped viruses, including 

coronaviruses.4 To be effective against microorganisms, 

at least 3 mL of the hand rub is to be applied to dry hands, 

and rubbing should last for at least 10 to 30 seconds until 

the hands are dry. Proper application of ABHRs with the 

6-step hand rub technique as recommended by the WHO 

has the same antimicrobial efficacy as hand washing with 
detergents.4 Compared to hand washing, ABHRs are a 

more readily accessible and are a convenient alternative. 

In Singapore hospitals, ABHRs are readily available for 

health care workers at the bedside of every patient. For  

the general public, ABHRs are also widely available in  

small bottles for pocket carriage. Hand rubs require less 

time to perform than hand washing. The convenient and 

on-the-go method of cleaning your hands with ABHRs 

has made it a more attractive hand-disinfecting method 

for most people.

Contact dermatitis is very common among health 

care workers who are required to perform frequent hand 

disinfection and therefore are repeatedly expososed to 

irritants in hand hygiene products. With diligent hand 

disinfection reinforced during COVID-19, there is an 

increased prevalence of contact dermatitis.5 Contact 

dermatitis from hand hygiene products is an important 

barrier to compliance with hand hygiene.6 Lapses in  

proper hand hygiene can increase the risk of contracting  

and transmitting COVID-19. This challenge can be 

overcome as contact dermatitis is a readily treatable 

condition. The emphasis is on proper hand hygiene and 

regular use of skin moisturisers.

Contact dermatitis may either be irritant induced,  

causing irritant contact dermatitis (ICD), or allergen induced, 

causing allergic contact dermatitis (ACD). ICD is more 

common and accounts for nearly 80% of cases.7 Repeated 

exposure to ABHRs can induce pathophysiologic changes, 

such as denaturation of the stratum corneum proteins, 

changes in intercellular lipid moieties, and impairment 

of keratinocytes, which leads to the subsequent release of 

pro-inflammatory cytokines. However, the reactions of the 
stratum corneum and keratinocytes vary with the alcohol 

type. A study showed that isopropanol and n-propanol  

caused significant stratum corneum and keratinocyte 
perturbations, whereas ethanol did not. Therefore,  

ethanol-based sanitizers are better tolerated by the skin.8 

The antiseptic ingredients used in hand wash products,  

such as chlorhexidine and triclosan, are common skin 

irritants. Frequent hand washing strips off the natural 

oils of the hands, facilitating penetration of the irritants 

through the disrupted epidermal barrier and initiation of 

inflammatory cascades.
ACD is uncommon and occurs in only 20% of  

cases. ACD is a type IV, T cell-mediated, delayed 

hypersensitivity reaction to an allergen. The first  

exposure to the allergen causes sensitization of the 

inflammatory cells in the body. Upon re-exposure to the 
allergen, the sensitized T cells will initiate inflammatory 
cascades leading to the eruption of the ACD. The  

eruption usually starts 48 hours or days after contact 

with the allergens. Repeated exposures can lead to  

crescendo reactions.

Differentiating ACD and ICD is critical because the 

approach and management strategies are different. In  

ICD, the predominant clinical features include burning, 

stinging, and soreness of the skin. Clinical features of 

ACD are predominantly characterised by pruritus. Irritant 

reactions in ICD are characterised by the decrescendo 

phenomenon where the elicitation time is short, reaches 

its peak within minutes to hours, and then starts to heal. 

Lesions in ACD usually appear 24 to 48 hours after the  

last exposure to the causative agent and exhibit a  

crescendo phenomenon by reaching their peak reaction  

at 72 to 96 hours. The eruption of ICD is commonly limited 

to the area of exposure, whereas secondary spread may  

occur in ACD. Although there are distinguishing  

features between ACD and ICD, it is difficult clinically to 
differentiate ICD and ACD unambiguously.7 The skin patch 

test helps diagnose allergic reactions in ACD.

In ICD, the management approaches are selection of 

less irritating hand hygiene products, frequent use of 

moisturisers to rebuild the skin barrier and education on 

proper hand hygiene practices. Among the commonly 

used hand disinfectants, ABHRs have the lowest irritant 

potential compared to that of triclosan, chlorhexidine  

and quaternary ammonium compounds.5,9 To further 

minimise the risk of skin irritation, most of the  

commercially available ABHR formulations have added 

humectants that are proven to reduce contact dermatitis 

without compromising the antiseptic efficacy. Although 
various Singapore hospitals use different brands of  

ABHRS, all of them have emollient added into the 

formulation. One of the widely used ABHRs in Singapore 

hospitals, “Softa-Man”, has PEG-6 caprylic/capric 

glycerides added as the emollient.

Hand moisturisers contain humectants, fats and oils  

that can effectively increase skin hydration and replace 

depleted skin lipids, which help to restore the barrier 

function of the skin.10 There are several types of  
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moisturisers available on the market. Humectants, 

namely, topical urea and propylene glycol, are capable of  

attracting water to the stratum corneum from the  

environment and the deeper layers of the skin.10

Occlusive emollients, such as petrolatum-based  

products, mineral oils, and waxes, can prevent water loss 

and alleviate irritation. A combination of these two is  

useful for attracting and sealing water at the stratum  

corneum layer and soothing the skin. The moisturisers  

are effective only when present on the skin. Therefore,  

they should be liberally applied multiple times a day, 

particularly after hand washing and ABHR application, 

to support the regenerative capacities of the skin. The 

effectiveness of ABHRs is not reduced by prior use of  

hand moisturisers.10 To reduce the risk of contact  

dermatitis, it is highly recommended to use fragrance-free 

and hypoallergenic products.

Washing hands with soap and water alone is adequate 

and can be effective, but may also be a cause of irritant 

contact dermatitis. Certain common mistakes in hand 

hygiene practices can increase the risk of skin irritation.  

For example, washing hands with soap and water 

immediately before or after using an alcohol-based product 

is unnecessary and will lead to dermatitis. Hand washing 

can remove the natural oils and emollients from the skin. 

Application of ABHRs on the skin after hand washing 

could induce a burning sensation, as the alcohol can  

readily penetrate the sensory nerve endings in the  

pre-irritated skin. This phenomenon creates a public 

misconception of ABHRs as the culprit irritant instead 

of the underlying disrupted epidermal barrier caused by 

hand washing. Hence, it is important to adopt proper skin 

disinfection practices to reduce contact dermatitis.

In ACD, the identification and avoidance of the  

contact allergen is the key to treatment. The culprit  

allergen can usually be identified by performing a skin 
patch test. Higgins et al. conducted a study among health 

care workers for 21 years and identified the predominant 
allergens in hand cleansers to be preservative excipients, 

such as coconut diethanolamide (5.3%), chlorhexidine 

diacetate (2.2%), and chlorhexidine digluconate (2.2%).9 

It is important to note that ACD attributable to ABHRs is 

very uncommon. However, if the identified culprit allergen 
is alcohol, patients should stop using ABHRs.

Alcohol-free hand rubs are widely available on the  

market, and quaternary ammonium compounds (QACs) 

are one of the most popular disinfectants used in alcohol-

free hand rubs. In general, QACs are relatively well 

tolerated and have low allergenic potential. However, 

it is not a recommended alternative to ABHRs by the  

CDC because QACs have less reliable activity against 

viruses than alcohol.3 In conclusion, given the soaring 

infection rates of COVID-19, compliance with hand  

hygiene recommendations should not be compromised 

by contact dermatitis. The potential development of ICD 

is preventable and manageable by the adoption of proper  

hand care routines. Therefore, we should not deviate 

from the strict hand hygiene rules. Proper hand hygiene  

practices, regular application of moisturisers, and  

avoidance of the known culprit allergen are the key 

components in the prevention of contact dermatitis from 

hand hygiene products. 
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