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Contact Dermatitis
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�Introduction

Primary care physicians are often found on the front lines of diagnosing and treating 
dermatologic conditions. A common ailment that many family medicine physicians 
see is contact dermatitis. Although it may appear to have a simple etiology, the ini-
tial diagnosis and subsequent treatment can be difficult. With the chemical industry 
being on the rise, new allergens and irritants become the culprits of contact 
dermatitis.

Several sources cite the incidence of contact dermatitis as high as 10–20% of all 
dermatologic conditions [1]. Contact dermatitis affects people of various profes-
sions, age, and gender. Symptoms vary in severity; however, oftentimes, they can be 
lifelong and impact social and professional aspects of patients’ lives. Thus, the 
knowledge of how to recognize, diagnose, and treat contact dermatitis becomes 
essential.

Contact dermatitis is a skin condition which develops due to exposure to either 
an irritant or an allergen. Thus, it is classified into two categories: irritant contact 
dermatitis and allergic contact dermatitis. Irritant contact dermatitis is the more 
common of the two, being responsible for approximately 80% of cases, while aller-
gens cause 20% of cases [2]. Although both types are caused by an insult to the 
epidermal barrier, the pathogenesis is very different.

Stratum corneum is an important part of the skin’s permeability barrier, which 
protects the dermis from chemicals, microbes, and mechanical assaults [3]. If the 
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stratum corneum becomes disrupted, the skin becomes highly susceptible to outside 
insults. Skin lipids, corneocytes, and tight junctions such as occludin and claudin in 
the epidermis are the front lines of the skin permeability barrier [3]. Cytokine sig-
naling plays a role in epidermal homeostasis and repair [3]. Chronic contact derma-
titis can sometimes be attributed to an increase in cytokine production as a response 
to repair the epidermis [3].

Once skin barrier becomes damaged, allergens and irritants can penetrate 
easily.

Proksch and Brasch describe allergen-specific T cells being the most important 
differentiating factor between allergen and irritant contact dermatitis propagation. 
Irritant contact dermatitis is often a result of prolonged exposure to the irritant, such 
as water, soap, or detergents, whereas allergic contact dermatitis is a type IV delayed 
hypersensitivity reaction caused by re-exposure to an allergen after initial sensitiza-
tion [4].

�Prevalence and Etiology

Contact dermatitis can most commonly be attributed to occupational, cosmetic, or 
environmental exposure. Occupational exposure to a wide variety of chemicals is 
the typical setting in which contact dermatitis occurs. It accounts for over 70–80% 
of all occupational dermatologic conditions, and treatment costs exceed one billion 
dollars per year [5]. Recent data revealed that thiuram rubber chemical accelerators, 
epoxy resin, and antimicrobials such as formaldehyde, methyldibromo glutaroni-
trile, and methylchloroisothiazolinone are some of the common culprits in occupa-
tional contact dermatitis [5]. Cooks, butchers, beauticians, bakers, hairdressers, and 
painters are primarily affected, with estimates ranging from 23.3 to 96.8 cases per 
10,000 workers per year [5]. A study done at a tertiary hospital in Spain noted that 
the incidence of occupational contact dermatitis almost doubled in the past 7 years 
[6]. Workers often suffer of hand contact dermatitis, and it has been suggested by 
several dermatologic associations to make hand eczema and contact dermatitis a 
separate subtype of this condition [5].

As cosmetic product consumption is on the rise, so are the adverse reactions to 
these products (Fig. 1). According to a study by Zaragoza-Ninet et al., which ana-
lyzed patch test results from 1996 to 2004 and compared them to data collected 
from 2005 to 2013, a 5% increase in allergic contact dermatitis attributed to cosmet-
ics was noted. Preservatives and fragrances found in soap, moisturizing cream, and 
hair dye are the most prominent offending agents [6]. Formaldehyde, methylisothia-
zolinone, and iodopropynyl butylcarbamate are the preservatives responsible for 
contact dermatitis [6].

Interestingly, the growing trend to practice safe sun exposure has led to sun-
screen being the seventh most widely used cosmetic agent to cause allergic contact 
dermatitis [6]. Its main ingredient, oxybenzone, has become the most frequent 
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allergen [6]. In cosmetic-related contact dermatitis, the face, hands, and neck are the 
utmost affected sites [6].

Environmental allergens are very frequently the culprits of dermatitis. In particu-
lar, primary care physicians often see reactions caused by the Toxicodendron spe-
cies: poison sumac, ivy, and oak [9]. Approximately 50–70% of population is 
sensitized to these species of plants [10] (Fig. 2). Urushiol found in the oleoresinous 
sap is the chief allergen responsible for dermatitis [10]. Direct or indirect contact 
can lead to manifestation of pruritus, skin desquamation, vesicles, and even bullae, 
typically within a 24–48-hour period [10]. Lesions appear in streak-like pattern on 
hands, legs, and trunk [9] (Fig. 3). This condition most commonly resolves within 
1–2 weeks [10]. Typically, topical corticosteroids are usually sufficient to treat toxi-
codendron dermatitis. In severe cases, which may involve more than 20% of body 
surface area, severe itching, edema, or reaction involving the face, genitals, or 
hands, oral prednisone is often required [9].

Fig. 1  Local reaction to 
cosmetics – James 
Studdiford MD/Thomas 
Jefferson University

Fig. 2  Poison ivy Public 
Domain
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�Presentation

The identification of contact dermatitis can be a difficult task due to the fact that 
symptoms can vary based on the causative agent and the area of the body that is 
affected. The hands, head, neck, legs, and feet are the sites associated with mani-
festation of symptoms [2]. It has been documented that ~98% of contact dermati-
tis cases present on the hands of patients [11]. As detailed previously, it has been 
shown that members of the manufacturing and healthcare professions are at the 
highest risk [11].

Clinical presentation of symptoms is characteristically localized to the site of 
contact with an agent or irritant [2] (Figs. 4 and 5). The manifestation of symptoms 
can occur as rapidly as within minutes or upward of hours following exposure to an 
insult [11]. Patients usually complain of a localized erythema with itching. Based on 
the agent involved in the insult, symptoms can increase in intensity. With chronic 

Fig. 3  Plant dermatitis by 
BTDenyer at English 
Wikipedia – Transferred 
from en.wikipedia to 
Commons, Public Domain, 
https://commons.
wikimedia.org/w/index.
php?curid=3262811

Fig. 4  Contact dermatitis 
from necklace – James 
Studdiford MD/Thomas 
Jefferson University
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contact dermatitis, the skin may present with dryness, scaling, and the development 
of fissures that can lead to the development of a secondary bacterial infection.

Overall, the ways that contact dermatitis presents share a great deal of similari-
ties with a variety of other conditions. This reason makes delineation of diagnosis 
difficult. Thus, it is important to obtain thorough history of a patient’s occupation, 
hobbies, cosmetic use, and family history/personal history of atopy.

�Diagnosis

For many years, patch testing has been the gold standard for diagnosis of allergic 
contact dermatitis [12]. Irritant contact dermatitis is considered to be the diagnosis 
of exclusion, when patch testing is found to be negative [4]. Currently, standard 
panel testing consists of 35 allergens and 1 control [12]. Results of patch testing 
should be correlated carefully with clinical history. The process itself is very simple. 
Allergens are selected, based on a patient’s history, then placed on patient’s back, 
and left in place.

After 48 hours, they are removed, and the results are read immediately and then 
reread after 72 hours and 1 week later [12]. Reaction grading is based on its severity 
and is done on a scale 1+ to 3+ [4]. A certain degree of erythema should be present 
for a reaction to be considered positive [4]. Since anaphylactic reactions during test-
ing have been reported, it is important to conduct this procedure in a facility with 
resuscitation capabilities.

Frequently standard panel testing is a good starting point, and sometimes 
expanded series testing is necessary, as 26% of allergens can be missed with stan-
dard allergen testing [12]. It is also possible to test with patient’s own products.

Several factors should be considered when patch testing patients (Fig.  6). 
Individuals with recent oral corticosteroid exposure or on chronic immunosuppres-

Fig. 5  Contact dermatitis 
metal – James Studdiford 
MD/ Thomas Jefferson 
University
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sive therapy or those with recent sun exposure have a risk of having false-negative 
results. Patients with diffuse dermatitis can develop false-positive reactions [4]. It is 
also not recommended to patch test pregnant patients [4].

Frequent patient follow-up is important in interpreting patch test results. 
Importantly, the second reading at 72 hours can help distinguish between irritant 
and allergic contact dermatitis [12]. In addition, allergens that cause delayed reac-
tions can be detected at this reading. Some of those allergens are bacitracin, cortico-
steroids, and disperse blue dyes [12].

Inconsistent patient follow-up, constant emergence of new allergens, and vari-
able interpretation of test results are some of the challenges of patch testing [12]. 
Patch testing for fragrances and botanicals poses another challenge, as new products 
marketed as “natural” come on the market every day and identifying responsible 
allergens can be very difficult [4]. Other diagnostic testing includes repeat open 
application tests and lymphocyte transformation tests [4]. Repeat open application 
tests are useful at determining whether certain identified allergens can cause a reac-
tion at most frequently used concentrations [4]. Lymphocyte transformation tests 
are easier to perform in terms of patient convenience as it only requires a blood 
sample [4]. However, it is limited in its availability and the number of allergens that 
can be tested [4].

Fig. 6  Example of patch testing
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�Management

According to Lee et al., recovery time for acute contact dermatitis after exposure to 
a single irritant is typically 4 weeks [7]. Healing time is even longer after prolonged 
exposure to more than one irritant with certain studies citing numbers as high as 
10 weeks [8].

Once the culprit is identified, treatment can be streamlined. Avoidance of the 
irritant or allergen, reduction of skin inflammation, and restoration of the epidermal 
barrier are all key approaches to treatment of contact dermatitis. Patient education 
is essential for successful outcome. It is often difficult for patients to remember the 
long names of allergens; thus databases such as the Contact Allergen Management 
Program (CAMP) and Contact Allergen Replacement Database (CARD) list prod-
ucts devoid of particular allergens [10, 16].

As mentioned previously, insult to skin barrier is often the first step in the patho-
genesis of contact dermatitis. Thus, of foremost importance is protection and resto-
ration of the skin barrier. Barrier protection and repair creams are often utilized. 
These creams enhance hydration by reducing the transepidermal water loss, thus 
reducing the effect of irritants on the protective barrier [14]. Although it is very dif-
ficult to standardize.

studies, some researchers have found that barrier creams can be protective 
against four of the irritants such as sodium laureth sulfate (SLS), sodium hydroxide 
(NaOH), lactic acid, and toluene [15]. Barrier creams can contain a variety of com-
binations of ceramide.

and petrolatum, one of the oldest barriers known. Ceramide, hyaluronic acid, 
and palmitoylethanolamide have been found helpful in skin hydration mainte-
nance [15].

In addition to cold compresses or calamine lotion, topical corticosteroids can 
often be effective in the acute phase of allergic contact dermatitis. Several factors 
such as location, expected duration of treatment, and previous corticosteroid use 
affect choice of topical treatment. Steroids are classified into five groups based on 
their structure: triamcinolone acetonide, hydrocortisone type, betamethasone type 
including betamethasone dipropionate type, and methylprednisolone acetonate 
[13]. Typically, low-potency corticosteroids should be used in areas where the skin 
is thinner, such as the face or genital area [13]. High-potency topical corticosteroid 
can be used for reactions that are localized. Moderate-potency preparations can be 
used for more widespread reactions [10]. Patients should be advised to apply the 
minimum amount of medication to the affected area as well as to not exceed the 
prescribed treatment duration.

Severe reactions can often require oral steroid treatment. Prednisone tapered 
over 2–3  weeks has been shown to be more effective in decreasing the risk of 
rebound reactions as well as use of other medications [9].
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�Prevention

In terms of prevention of contact dermatitis, discontinuation of the irritating agent 
is the best measure to alleviate reoccurrence. If avoidance of the agent is impossible, 
then the addition of a barrier can aid in preventing contact dermatitis. Masks, pro-
tective eyewear, and gloves are excellent sources for creating a barrier [16].
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