
Hypersensitivity
Disorders Caused by Immune 

Responses
The following questions are addressed: 

• What are the mechanisms of different types of hypersensitivity reactions? 

• What are the major clinical and pathologic features of diseases caused by 
these reactions, and what principles underlie treatment of such diseases?









































Fixed drug eruption

What is fixed drug eruption?

Fixed drug eruption is a distinctive cutaneous allergic reaction 
that characteristically recurs at the same site(s) on re-exposure 
to the medication or other chemical agent.

Who gets fixed drug eruption?

Fixed drug eruption affects both sexes, and affects adults more 
commonly than children. There are some examples of 
HLA-associations with fixed drug eruptions due to specific drugs 
eg, HLA-A30 with cotrimoxazole-induced fixed drug eruption.



What causes fixed drug eruption?
Fixed drug eruption is a delayed type IV hypersensitivity 
reaction. In the initial phase memory CD8+ T-cells at the 
dermo-epidermal junction release interferon-gamma when 
activated by the medication antigen causing epidermal basal 
layer damage. Recruited T-cells and neutrophils damage 
melanocytes and keratinocytes. During the resolution phase, 
dermal macrophages collect the melanin resulting in the typical 
post-inflammatory hyperpigmentation. Regenerating basal 
keratinocytes release interleukin-15 leading to the formation of 
resident memory CD8+ T-cells which remain quiescent but in a 
primed state ready to respond to the chemical antigen again.

Fixed drug eruption is usually 
due to oral medications, with 
antimicrobials and 
non-steroidal 
anti-inflammatory drugs 
(NSAID) being the most 
common culprits. Less common 
drug exposures may be topical 
or intravaginal. Fixed food 
eruptions may be due to 
antibiotics, flavouring or 
colouring agents, or 
preservatives in the food. 
Herbal supplements have also 
been implicated

https://dermnetnz.org/topics/non-steroidal-anti-inflammatory-drugs-and-their-skin-side-effects
https://dermnetnz.org/topics/non-steroidal-anti-inflammatory-drugs-and-their-skin-side-effects
https://dermnetnz.org/topics/non-steroidal-anti-inflammatory-drugs-and-their-skin-side-effects
https://dermnetnz.org/topics/food-additives


What are the clinical features of fixed drug eruption?
Fixed drug eruption can be categorised by clinical morphology. The most common form is the localised 
pigmenting type; other presentations include bullous (localised or generalised), mucosal, non-pigmenting, or 
generalised.
Fixed drug eruption typically presents as a single (or small number of) well-defined, round or oval red or 
violaceous patch or plaque which may blister or ulcerate. It is usually asymptomatic but can be itchy or painful. 
Over the next few days and weeks, the surface may become scaly or crusted before peeling, and the colour 
fades to leave brown post-inflammatory hyperpigmentation. Post-inflammatory hyperpigmentation tends to be 
more prominent in skin of colour.
In contrast to many other drug eruptions, the patient remains systemically well.
The hands and feet, eyelids, and anogenital areas are common sites. Lesions in the oral mucosa are usually 
found on the lips, tongue and hard palate. A fixed drug eruption may occur at the same location as previous skin 
trauma such as a burn, insect bite, or venepuncture.
On the first occasion, the eruption may develop after weeks to years of regular ingestion of the drug, but 
subsequent episodes develop within minutes to hours of recommencing the implicated drug. A patch of fixed 
drug eruption shows a refractory period during which it will not flare even with re-exposure. With subsequent 
episodes, the original patch may enlarge and more patches may appear. The post-inflammatory 
hyperpigmentation darkens with each recurrence.



Clinical variants of fixed drug eruption
Mucosal fixed drug eruption
•Involves lips, tongue, hard palate, genital mucosa
•Blisters and erosions are common
•Can be isolated/localised or may occur with cutaneous lesions
•Oral mucosal lesions commonly due to cotrimoxazole and naproxen
•Genital mucosal lesions: glans penis – cotrimoxazole; vulva – NSAIDs.

Non-pigmenting fixed drug eruption
•Often symmetrical lesions
•Resolves without post-inflammatory hyperpigmentation
•Associated with piroxicam and pseudoephedrine.
Generalised fixed drug eruption
•Presents with numerous lesions
•Lesions may be targetoid resembling erythema multiforme.
Generalised bullous fixed drug eruption
•Rare variant
•Recurrent episodes with onset within 24 hours of drug exposure
•Numerous large blisters and erosions with normal skin between typically affecting <10% of the skin surface
•Relative sparing of mucosal surfaces
•Lesions are not targetoid
•Fever, malaise and arthralgia may be associated
•Resolves with post-inflammatory hyperpigmentation.



What are the complications of fixed drug eruption?
•Blisters and erosions
•Post-inflammatory hyperpigmentation
•Recurrence
•Cross-reaction with other medications
•Generalised bullous fixed drug eruption can be complicated by fluid loss, electrolyte imbalance, and secondary 
infection.

How is fixed drug eruption diagnosed?

Fixed drug eruption should be considered on history and examination but may be difficult on the first occasion. On 
subsequent episodes, a detailed history of oral intake in the preceding 24 hours may identify the culprit.

Investigations may include:

    Skin biopsy — shows an interface dermatitis in an early lesion with scattered apoptotic keratinocytes, vacuolar 
degeneration, dermal oedema, and a superficial perivascular lympho-eosinophilic infiltrate. Blisters are subepidermal if 
present. A late lesion shows upper dermal melanophages.
    Oral challenge test — with a low dose of the suspected drug although there is typically a refractory period during which 
time the patch will not flare. This is contraindicated in patients with generalised bullous fixed drug eruption.
    Patch test — using the suspected drug in soft paraffin applied to the lesion site is positive in 50% of cases. Prick testing 
and patch testing on normal skin is usually negative.



What is the differential diagnosis for fixed drug eruption?
•First episode of single or few lesions — bullous insect bite reaction, bullous pemphigoid 
and other autoimmune bullous disorders
•Targetoid lesions — erythema multiforme
•Multiple bullous lesions — Stevens-Johnson syndrome/toxic epidermal necrolysis
•Oral lesions — herpes simplex, aphthous ulcer, oral autoimmune blistering diseases
What is the treatment for fixed drug eruption?
•Discontinuation of suspected medication
•Avoiding implicated medication indefinitely
•Topical steroids/systemic corticosteroids
•Generalised bullous fixed drug eruption requires intensive care or burns unit

What is the outcome for fixed drug eruption?

Fixed drug eruption is generally a benign self-resolving eruption 
that recurs on re-exposure, leaving post-inflammatory 
hyperpigmentation. Subsequent flares can be more severe.

Generalised bullous fixed drug eruption can be life-threatening, 
and has been reported to have a 20% mortality rate.

https://dermnetnz.org/topics/arthropod-bites-and-stings
https://dermnetnz.org/topics/bullous-pemphigoid
https://dermnetnz.org/topics/erythema-multiforme
https://dermnetnz.org/topics/stevens-johnson-syndrome-toxic-epidermal-necrolysis
https://dermnetnz.org/topics/herpes-simplex
https://dermnetnz.org/topics/aphthous-ulcer
https://dermnetnz.org/topics/oral-blistering-diseases
https://dermnetnz.org/topics/topical-steroid
https://dermnetnz.org/topics/systemic-steroids






SUMMARY 

∙ Immune responses that cause tissue injury are called hypersensitivity 
reactions, and the diseases caused by these reactions are called 
hypersensitivity diseases or immune-mediated inflammatory diseases. 
∙ Hypersensitivity reactions may arise from uncontrolled or abnormal 

responses to foreign antigens or autoimmune responses against self 
antigens. 
∙ Hypersensitivity reactions are classified according to the mechanism of 

tissue injury. 
∙ Immediate hypersensitivity (type I, commonly called allergy) is caused by 

the activation of Th2 cells and IL-4-producing Tfh cells and production of 
IgE antibody against environmental antigens or drugs (allergens), 
sensitization of mast cells by the IgE, and degranulation of these mast cells 
on subsequent encounter with the allergen.



∙ Clinico-pathologic manifestations of immediate hypersensitivity result from the actions of 
mediators secreted by the mast cells: amines dilate vessels and contract smooth muscles, 
arachidonic acid metabolites also contract muscles, and cytokines induce inflammation, the 
hallmark of the late-phase reaction. Treatment of allergies is designed to inhibit the production 
of mediators, antagonize their actions, and counteract their effects on end organs. 

∙ Antibodies against cell and tissue antigens may cause tissue injury and disease (type II 
hypersensitivity). IgM and IgG antibodies promote the phagocytosis of cells to which they bind, 
induce inflammation by complement-mediated and Fc receptor–mediated leukocyte 
recruitment, and may interfere with the functions of cells by binding to essential molecules and 
receptors. 

∙ In immune complex diseases (type III hypersensitivity), antibodies may bind to circulating 
antigens to form immune complexes, which deposit in vessels, leading to inflammation in the 
vessel wall (vasculitis), which secondarily causes tissue injury due to impaired blood flow. 

∙ T cell–mediated diseases (type IV hypersensitivity) result from inflammation caused by 
cytokines produced by CD4+ Th1 and Th17 cells, or killing of host cells by CD8+ CTLs. 



REVIEW QUESTIONS 

1. What are the major types of hypersensitivity reactions? 

2. What types of antigens may induce immune responses that cause hypersensitivity reactions? 

3. What is the sequence of events in a typical immediate hypersensitivity reaction? What is the late-phase 
reaction, and how is it caused? 

4. What are some examples of immediate hypersensitivity disorders, what is their pathogenesis, and how 
are they treated? 

5. How do antibodies cause tissue injury and disease? 

6. What are some examples of diseases caused by antibodies specific for cell surface or tissue matrix 
antigens? 

7. How do immune complexes cause disease, and how are the clinical manifestations different from most 
diseases caused by antibodies specific for cell surface or tissue matrix proteins? 

8. What are some examples of diseases caused by T cells, what is their pathogenesis, and what are their 
principal clinical and pathologic manifestations?


