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ABSTRACT

ARTICLE DETAILS

Contact dermatitis (CD) is a highly prevalent inflammatory skin disorder caused by exposure to  Published On:
exogenous substances. It encompasses two principal subtypes: irritant contact dermatitis (ICD),a 21 April 2026
non—-immune-mediated condition resulting from direct cytotoxic injury, and allergic contact

dermatitis (ACD), a T cell-mediated delayed hypersensitivity reaction. ICD accounts for the

majority of cases and results from direct cytotoxic effects on keratinocytes, whereas ACD requires

prior sensitization and exhibits a delayed clinical onset. Differentiating between these entities is

essential for accurate diagnosis, appropriate management, and long-term prevention strategies.
This review provides a detailed analysis of the molecular mechanisms, clinical features, diagnostic ~ Available on:

strategies, and therapeutic approaches of ICD and ACD.

INTRODUCTION

Contact dermatitis is one of the most common dermatologic
conditions encountered in clinical practice and represents a
major proportion of occupational skin disease worldwide
[1,2]. Its burden extends beyond dermatology, affecting
productivity, quality of life, and healthcare utilization,
particularly in professions involving repeated exposure to
chemical and physical agents. It is defined as an inflammatory
reaction of the skin triggered by direct contact with
environmental substances, encompassing a broad spectrum of
exogenous insults ranging from mild irritants to potent
allergens [1].

Clinically, contact dermatitis (CD) is divided into irritant
contact dermatitis (ICD) and allergic contact dermatitis
(ACD), which differ in mechanism, onset, and management
[3]. This distinction reflects fundamentally different
biological processes—innate immune activation versus
adaptive immune hypersensitivity—and has  direct
implications for prognosis, recurrence risk, and preventive
strategies [3,4]. Despite this dichotomy, overlap between both
entities is common, particularly in chronic or occupational
settings, where repeated barrier disruption may predispose to
secondary sensitization.

Pathophysiology

Irritant Contact Dermatitis

ICD results from direct cytotoxic injury to keratinocytes
caused by physical or chemical agents [1]. This process leads
to disruption of the epidermal barrier, increased

https://ijmscrs.com

transepidermal water loss, and enhanced permeability to
external substances, which further perpetuates inflammation
[1,5].

At the molecular level, keratinocyte damage induces the
release of danger-associated molecular patterns and pro-
inflammatory cytokines such as IL-la, IL-1B, and TNF-a,
promoting recruitment of neutrophils and other inflammatory
cells [5]. This innate immune activation occurs independently
of antigen specificity and explains the rapid onset of
symptoms following exposure.

Unlike ACD, ICD does not require prior sensitization and is
primarily dose-dependent, with cumulative exposure playing
a critical role in chronic disease development [1]. This is
particularly relevant in settings involving repeated low-grade
exposure, such as frequent handwashing or antiseptic use.
Allergic Contact Dermatitis

ACD is a type IV delayed hypersensitivity reaction mediated
by antigen-specific T lymphocytes [3,4]. It is initiated when
low-molecular-weight substances (haptens) penetrate the skin
and bind to proteins, forming immunogenic complexes [4].
The process occurs in two distinct phases:

Sensitization phase: antigen uptake and presentation by
Langerhans cells, followed by activation and clonal
expansion of naive T cells in regional lymph nodes [4]
Elicitation phase: upon re-exposure, memory T cells are
activated and release pro-inflammatory cytokines, leading to
a localized inflammatory response [4,6]
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Cytokines such as IFN-y, IL-17, and IL-22 play a central role
in amplifying the inflammatory cascade and sustaining the
reaction [6]. This adaptive immune response explains the
delayed onset, increased severity upon re-exposure, and the
potential for lesions to extend beyond the original contact site.
Epidemiology

ICD accounts for approximately 70-80% of contact
dermatitis cases, while ACD represents 20-30% [1,7].
However, this distribution varies depending on occupational
and environmental exposure patterns.

Risk factors include occupational exposure, wet work,
frequent contact with irritants, and impaired skin barrier
function [1,2]. Individuals with underlying barrier
dysfunction, such as those with atopic dermatitis, are
particularly susceptible.

Importantly, chronic ICD may facilitate sensitization by
increasing skin permeability, thereby predisposing to the
development of ACD [2]. This interaction highlights the
dynamic relationship between both entities rather than a
strictly binary classification.

Clinical Presentation

ICD typically presents with erythema, dryness, scaling, and
fissuring, often accompanied by burning or stinging
sensations [7]. In contrast, ACD is more frequently associated

’

Figure 1. Nickel contact dermatitis

with intense pruritus, vesicle formation, edema, and
exudation [3,7].

Temporal Characteristics

Timing of symptom onset is a key diagnostic feature:

ICD: rapid onset, often within minutes to hours after exposure
[2]

ACD: delayed onset, typically 48—72 hours after exposure [3]
Distribution Patterns

Distribution also provides important diagnostic clues:

ICD: lesions are usually confined to the site of contact

ACD: lesions may spread beyond the contact area due to
systemic immune activation [3]

Chronic cases of either subtype may show lichenification and
secondary  changes, further = complicating clinical
differentiation.

Triggers

Common irritants include detergents, solvents, water
exposure, and physical friction, all of which disrupt the skin
barrier [1].

Common allergens include metals such as nickel, fragrances,
preservatives, and rubber compounds, which act as haptens
capable of inducing sensitization [3,8]. The increasing use of
personal care products and occupational chemicals has
contributed to the rising prevalence of ACD in certain
populations.
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Figure 2. Contact dermatitis

Diagnosis

Diagnosis relies primarily on a detailed clinical history,
including exposure patterns, occupational factors, and
temporal relationship between contact and symptom onset, as
well as careful examination of lesion morphology and
distribution [2].

Patch testing remains the gold standard for diagnosing ACD
and identifying specific allergens [9]. A positive result
confirms sensitization, while a negative result in the
appropriate clinical context supports a diagnosis of ICD [9].
However, interpretation of patch testing requires clinical
correlation, as false positives and false negatives may occur
depending on testing conditions and patient factors.
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Management

General management principles include identification and
avoidance of the causative agent, restoration of the skin
barrier using emollients, and control of inflammation with
topical corticosteroids [1,8].

Irritant Contact Dermatitis

Management focuses on reducing cumulative exposure and
reinforcing barrier protection through the use of protective
measures such as gloves and barrier creams, along with

Feature Irritant Contact Dermatitis (ICD)

modifications in hygiene practices [1]. Preventive strategies
are central to long-term control.
Allergic Contact Dermatitis
ACD requires strict and often lifelong avoidance of the
identified allergen [3,6]. Patient education is essential,
particularly regarding product labeling and potential cross-
reactivity between allergens [6].
Severe or widespread cases may require systemic therapy,
including corticosteroids or other immunomodulatory agents
[8].

Allergic Contact Dermatitis (ACD)

Direct cytotoxic damage to keratinocytes; innate Type IV delayed hypersensitivity mediated by antigen-

Pathogenesi i ivati
athogenesis immune activation [1,5]

Immune . e . .
. Non-immune specific (innate immunity)
mechanism
Sensitization
. No
required
Onset after . .
Rapid (minutes to hours) [2]
exposure

Dose relationship  Dose-dependent and cumulative [1]
Primary symptoms Burning, stinging [7]

Morphology Erythema, dryness, fissuring
Distribution Confined to contact area
Chronic

. Lichenification, scaling
presentation

Common triggers Soaps, detergents, solvents, water [1]

Epidemiology ~70-80% of cases [1,7]
Diagnostic Clinical diagnosis; exclusion of ACD
approach

Patch test result  Negative

Management focus Barrier repair and exposure reduction [1]

Prognosis Improves with reduced exposure

CONCLUSION

Contact dermatitis comprises distinct yet overlapping entities
with different underlying mechanisms. ICD is more common
and results from direct barrier damage and innate immune
activation, whereas ACD is mediated by antigen-specific T-
cell responses and exhibits delayed onset [1-4].

Although clinical differentiation is often possible based on
timing and distribution, overlap is frequent, particularly in
chronic cases. A structured diagnostic approach, supported by
patch testing when indicated, is essential for accurate
classification and effective long-term management [9].
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