Work-Related Hand Eczema in Healthcare Workers
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Work-related skin diseases are among the most common work-related diseases, ranking second in frequency after
musculoskeletal diseases. The majority of work-related skin diseases (80-95%) are contact dermatitis, which can be both
irritant and allergic in nature. Lesions are most commonly described as hand eczema and occur as a result of contact with
various substances (irritants and allergens) in the workplace. The term “eczema” is generally used to describe a group of
skin lesions in which the skin is itchy, dry, and inflamed. However, the term eczema usually involves a non-specific clinical
picture but is commonly used in real-life and medical settings when working with patients.
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| 1. Key Features and Etiopathogenesis of Work-Related Hand Eczema

Hand eczema is predominantly the consequence/result of the skin coming into contact with different substances. It mainly
manifests as contact dermatitis, including irritant contact dermatitis and allergic contact dermatitis, for which the
pathogeneses are different. Irritant contact dermatitis and allergic contact dermatitis are relatively frequent dermatoses,
with irritant contact dermatitis being more common than allergic contact dermatitis L2, Recognizing and diagnosing them
requires a thorough patient history and, crucially, a detailed clinical picture. As the clinical picture is commonly similar in
both, patch tests can differentiate the two dermatoses (a positive patch test, along with a history of allergen sensitivity,
indicates allergic contact dermatitis) (Figure 1). Sometimes histology may be helpful (Figure 2). Histologically, prominent
features of acute irritant contact dermatitis are spongiosis, irregular acanthosis, the dilation of capillaries in the
subepidermal dermis, and perivascular infiltration of neutrophils and lymphocytes in the dermis. A diagnosis of chronic
irritant contact dermatitis is made based on the history, clinical picture, and negative patch test results, as histological
findings are often non-specific. A diagnosis of acute allergic contact dermatitis is also made based on a patient’s history
and clinical picture, though with a positive result to a patch test (epicutaneous) using a standard series of allergens or
“target allergens”. Histologically, in allergic contact dermatitis, lymphocytic perivascular infiltrate, edema of the dermis, and
epidermal spongiosis and exocytosis are observed. Chronic allergic contact dermatitis is also diagnosed based on a
detailed clinical picture and patient history, and it is confirmed with a positive patch test result.



Figure 1. Clinical finding of work-related hand eczema.

Figure 2. Histological finding of acute allergic contact dermatitis.

1.1. Irritant Contact Dermatitis

Previously, it was believed that the development of irritant contact dermatitis did not involve an immune response;
however, it is now acknowledged that the immune system plays a crucial role in the onset of irritant contact dermatitis [,
Irritation can occur either by damaging the cells in the outermost layer of the skin (epidermal cells) [4, disrupting the
epidermal barrier, or a combination of both processes . The disruption of the epithelial barrier leads to increased
permeability to irritants €. Keratinocytes, which are responsible for converting external stimuli into the secretion of



cytokines, adhesion molecules, and chemotactic factors act as “signal transducers” in initiating cutaneous inflammation 4.
When keratinocytes are damaged, primary cytokines, such as interleukin-1 alpha (IL-1a), IL-1B, and tumor necrosis
factor-alpha (TNF-a), are upregulated [, which stimulates the proliferation of keratinocytes and the production of lipids &,
contributing to the restoration of the epidermal barrier. Subsequently, additional cytokines, including IL-6, IL-8, and
granulocyte-macrophage colony-stimulating factor (GM-CSF), are secreted, activating Langerhans cells, dermal dendritic
cells, and endothelial cells &, which further recruit inflammatory cells to the site of chemical trauma 19 The adhesion
molecule intercellular adhesion molecule 1 (ICAM1) is upregulated on endothelial cells and fibroblasts in the skin, leading
to the secretion of additional chemokines, such as C-X-C motif chemokine ligand 8 (CXCL 8), C-C motif chemokine ligand
20 (CCL 20), and interferon gamma (IFN -y) . Also, C-C motif Chemokine Ligand 21 (CCL21), a chemokine that
facilitates the migration of naive T lymphocytes, is upregulated in irritant contact dermatitis [BI12, T lymphocytes recruited
to irritated skin often express the cutaneous lymphocyte-associated antigen (CLA antigen), which plays a significant role
in the migration of T lymphocytes across endothelial cells. Irritants can also activate pattern recognition receptors, such as
toll-like receptors (TLRs) and nucleotide oligomerization domain-like (NOD-like) receptors, triggering the activation of the
innate immune response through the inflammasome and Nuclear factor kappa-light-chain-enhancer of activated B cells’
(NFkB) pathways [8l131114] " |ncreasing evidence suggests that oxidative stress and the generation of reactive oxygen
species contribute to the pathogenesis of irritant contact dermatitis 2216l Concerning the relationship between contact
dermatitis and antioxidants, it is possible that most skin irritants and allergens keep their inactive redox status, though
some of them can be a source of free radicals and produce reactive oxygen species (ROS) and/or reactive nitrogen
species (RNS) L8l |n epidermal keratinocytes, some substances may generate free radicals. For example, in
keratinocytes, organic hydroperoxides and organic peroxides generate free radicals. Also, in the presence of metals such
as chromium and nickel, the levels of free radical formations increase. It has been shown that peroxides inactivate
antioxidants in keratinocytes. Also, in the lesions of both irritant contact dermatitis and allergic contact dermatitis,
increased levels of iINOS protein expression have been immunohistochemically shown. In addition, the exacerbation of
skin inflammation is accompanied by excessive production of ROSs, like superoxide (O%*) and hydroxyl radical (OH*) (8],
It has been hypothesized that targeting oxidative stress could be beneficial in treating irritant contact dermatitis, and
clinical studies have shown the therapeutic benefits of antioxidants 18l According to research data, emollient cream, as
well as a combined topical glucocorticoid and emollient cream therapy, reduced glutathione redox status 281,

1.2. Allergic Contact Dermatitis

Allergic contact dermatitis occurs due to skin contact with an allergen to which the person is sensitized and a subsequent
T-cell-mediated response (type 4 hypersensitivity reaction) 222921 The initial severity of the condition plays a crucial
role in determining its duration and the effectiveness of treatment and ultimately affects the patient’s overall well-being.
This disease has two phases: sensitization to the antigen and the response to re-exposure (elicitation). The
pathophysiology of allergic contact dermatitis initiates when the allergen comes into contact with the skin. The allergen
permeates the stratum corneum and is taken up by Langerhans cells 2223l These Langerhans cells then migrate towards
nearby lymph nodes, where they process the antigens and present them on their surface. Adjacent T lymphocytes come
into contact with the presented antigens, leading to the creation of antigen-specific T lymphocytes through clonal
expansion and cytokine-induced proliferation. These newly formed lymphocytes can travel through the bloodstream and
reach the epidermis, marking the sensitization phase of allergic contact dermatitis. The elicitation phase occurs upon re-
exposure to the antigen. Langerhans cells, which still contain the antigen, interact with the antigen-specific T lymphocytes,
triggering a cytokine-induced proliferation process. This localized inflammatory response leads to the characteristic
symptoms of allergic contact dermatitis. According to experimental models, acute damage to the skin’s epidermal barrier
after exposure to allergens stimulates keratinocytes and antigen-presenting cells (through toll-like receptor activation) to
release cytokines IL-1, IL-6 and TNF-a, which are crucial for pro-inflammatory and chemotactic effects on immune cells,
initially directing them towards the regional lymph nodes and, subsequently, towards the site of damage or skin contact
with the allergen 2423, |t is important to note that although small molecular weight substances (haptens) can penetrate
intact, undamaged skin, the maintained epidermal barrier can partially prevent sensitization to specific allergens. In
addition to keratinocytes and antigen-presenting cells, other immune cells play roles in both phases of allergic contact
dermatitis. For example, neutrophils and mast cells, activated via local inflammatory reactions, participate in the secretion
of pro-inflammatory cytokines (such as IL-6 and TNF-a) 22, Mast cells, upon contact with allergens, can release various
cytokines and histamine, thereby influencing the endothelium and recruiting a greater number of immune cells to the site
of allergen contact 19251 Antigen presentation of allergens to lymphocytes in the regional lymph nodes also leads to the
development of specific regulatory T cells (Tregs), which, through the secretion of suppressive cytokines, reduce and halt
the contact hypersensitivity reaction 3. Their role is to restore immune balance and interrupt excessive contact
hypersensitivity reactions to allergens.



| 2. Skin Care in Healthcare Professionals

Skin health is a critical aspect of overall well-being, especially for healthcare professionals, who are often exposed to a
variety of potential skin irritants. The skin barrier, which is the uppermost layer of the skin, serves as a physical and
functional protection system. It is composed of skin cells and specialized immune system cells that work together to
recognize and keep out intruding organisms and substances. Certain conditions, such as eczema, can weaken this
barrier. This issue leads to a cycle of uncomfortable dryness, irritation, and inflammation. These symptoms, in turn, can
contribute to further degradation of the skin barrier, worsening symptoms, and a vicious cycle of skin damage [28.
Furthermore, individuals with pre-existing skin barrier dysfunction, such as atopic dermatitis, may experience magnified
symptoms due to increased hand hygiene practices 2. Healthcare workers, in particular, experience frequent hand
sanitizer use and a higher incidence of irritant contact dermatitis. This issue may explain their significantly higher
transepidermal water loss (TEWL, a measure of the skin's barrier function), as they already have a compromised skin
barrier. Despite the use of emollients, TEWL increased, indicating that even with the application of creams and lotions,
skin barrier function was not fully restored 22, Healthcare professionals are advised to follow a few key steps to maintain
and improve skin health. Moisturizing is crucial because it improves the barrier function of the skin. For more severe
dryness, experts recommend moisturizing after short “soaks” in a lukewarm bath. Thick ointments or creams may be
preferable to lotions to prevent skin from drying out while also protecting it from irritants 28, Minimizing exposure to
allergens, irritants, and typical triggers is another important step. Common eczema triggers include dry skin, dust, pet
dander, pollen, metals like nickel, cigarette smoke, soaps and household cleaners, fragrances, fabrics like wool and
polyester, certain chemicals, dry air, and stress. Avoiding these triggers can help to strengthen the skin barrier and
prevent further degradation 28, A soap-free cleanser is recommended, since synthetic detergents have a neutral or
slightly acidic pH, making them less irritating to the skin [22. Soap-free cleansers also typically contain a relatively high
amount of free fatty acids, which help moisturize the skin and prevent hand irritation and dryness. As an alternative to
detergents, it is advisable to use alcohol-based hand sanitizers that include moisturizers and avoid common allergens B2,
Barrier creams are formulated to create a protective layer on the skin, aiming to prevent the penetration of irritants. While
they are believed to play a role in preventing irritant contact dermatitis, they are generally recommended for use with low-
grade irritants 1. However, a recent Cochrane review indicated that using barrier creams alone may have a minor
protective effect. Nonetheless, the evidence was considered low quality and not clinically significant 22, While topical
corticosteroids are commonly used for the treatment of irritant contact dermatitis, their effectiveness is disputed, with
some studies suggesting they may reduce skin barrier function, and although they may be beneficial for some chronic
hyperkeratotic lesions, prolonged use can lead to skin thinning and increased sensitivity, necessitating systemic
corticosteroids during severe episodes 31841331 Topical calcineurin inhibitors are topical immunomodulators that offer a
safe alternative to corticosteroids. However, there have been suggestions of a potential association between topical
calcineurin inhibitors and skin cancer and lymphoma, though the evidence is not strong B8B7. |n addition, for systemic
treatments, alitretinoin has been found to be effective in treating chronic hand eczema, with 43.2% of patients diagnosed
with irritant contact dermatitis showing positive results in one study 28 In cases where other first- or second-line
treatments have failed, oral immunomodulators may be necessary for chronic irritation. Cyclosporine has shown beneficial
effects in treating chronic hand eczema B3, but its use should be cautiously due to associated side effects. Limited
evidence has indicated that dupilumab, a monoclonal antibody treatment approved for treating atopic dermatitis, may be
effective in treating chronic recalcitrant hyperkeratotic irritant contact dermatitis ¥ and non-atopic hyperkeratotic hand
eczema 49, However, further studies are needed to determine the potential use of dupilumab as a therapeutic agent in
irritant contact dermatitis. In terms of advancements in preventing irritant contact dermatitis, recent research on human
subjects has shown the effectiveness of inflammasome-targeted therapies, such as topical disulfiram. This treatment has
demonstrated inhibitory effects on irritant contact dermatitis, likely due to a reduction in the inflammatory cytokine IL-18
41 This development presents a novel approach to the prevention of irritant contact dermatitis. Despite these measures,
healthcare workers continue to experience skin issues. This issue highlights the need for further research into the effects
of specific emollients and the development of more effective skincare routines. It also underscores the importance of
occupational health professionals regularly surveying employees about the acceptance of hand cleansing and hand care
products and adjusting them to prevent work-related hand eczema. The goal is to maintain the integrity of the skin barrier,
prevent skin diseases, and ensure the well-being of healthcare professionals.
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