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Drug-induced hypersensitivity syndrome/drug reaction with eosinophilia and systemic symptoms (DIHS/DRESS) is
a severe type of adverse drug eruption associated with multiorgan involvement and the reactivation of human
herpesvirus 6, which arises after prolonged exposure to a limited number of drugs. Severe complications, some of
which are related to cytomegalovirus reactivation, can be fatal. DIHS/DRESS is distinct from other drug reactions,
as it involves herpes virus reactivation and can lead to the subsequent development of autoimmune diseases. The
current consensus on the pathogenesis of DIHS/DRESS is that it occurs as a result of complex interactions
between several herpesviruses and comprehensive immune responses, including drug-specific immune responses
and antiviral immune responses. Although our understanding of the pathophysiology of DIHS/DRESS has evolved
considerably over the last decade, the precise pathomechanisms of this complex disease remain largely unknown.

This entry describes the clinical features of DIHS/DRESS, including the associated complications and sequelae.

severe cutaneous adverse reactions drug-induced hypersensitivity syndrome

| 1. Clinical Symptoms

DIHS/DRESS is characterized by a delayed onset, i.e., it usually occurs 3 weeks to 3 months after the initiation of
treatment with the causative drug, and the deterioration of clinical symptoms after the cessation of such treatment
[LI2E], These features are peculiar to DIHS/DRESS and are not seen in other types of drug eruptions. A limited
number of drugs, including carbamazepine, phenytoin, phenobarbital, zonisamide, lamotrigine, mexiletine,
dapsone, sulfasalazine, minocycline, allopurinol, and vancomycin, are implicated cause in most cases of
DIHS/DRESS MBIBl HHV-6 reactivation has also been demonstrated to be involved in DIHS/DRESS, and it
generally occurs 2-3 weeks after the onset of rashes in DIHS/DRESS [EIEl The symptoms of DIHS/DRESS
include rash development associated with facial and periorbital edema (Eigure 1a), lymphadenopathy, and fever [,

DIHS/DRESS typically begins with a fever and maculopapular eruptions, which often generalize into severe

exfoliative dermatitis or erythroderma (Eigure 1b). Pinhead-sized pustules (Figure 1c), blisters, and purpura (Eigure

1d) are occasionally present. There is usually no mucocutaneous involvement. The laboratory findings of
DIHS/DRESS include leukocytosis, eosinophilia, atypical lymphocytosis, and liver abnormalities, which can vary in
severity. Systemic involvement includes hepatitis and/or interstitial pneumonia. Interstitial nephritis or carditis may
also be found. The typical clinical course of DIHS/DRESS involves a bimodal distribution of clinical symptoms, i.e.,
they are most severe at onset and 2—3 weeks after onset (at the time of HHV-6 reactivation). However, in severe
cases symptoms can continue to deteriorate or several flare-ups can be seen, even weeks after the discontinuation
of the causative drug. Some patients develop autoimmune diseases after the resolution of DIHS/DRESS (Eigure
1). The mortality rate of DIHS/DRESS ranges from approximately 10-20% B8l and the risk of death is correlated
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with the degree of hepatic or renal involvement Bl. The complications and sequelae observed in DIHS/DRESS are

detailed below.

Figure 1. Clinical manifestations of DIHS/DRESS. (a) Facial erythema, scaling, and peri-orbital edema. (b) Diffuse

erythematous rash on the back. (c) Pustules on the face. (d) Purpura on the legs.

| 2. Complications

The prognosis of DIHS/DRESS depends on how severe the associated complications are. Visceral organ
involvement typically manifests as hepatitis, but may include lymphadenopathy, interstitial nephritis, interstitial
pneumonitis, and/or myocarditis 2. The most frequently affected organs are the liver (75%), kidneys (37%), and
lungs (32%) . Liver involvement, which is the most common visceral manifestation of DIHS/DRESS, can lead to
fulminant hepatic failure and death. A higher risk of liver involvement appears to be seen in phenytoin- or dapsone-
induced DIHS/DRESS Bl Renal involvement is known to occur at a higher frequency in allopurinol-induced
DIHS/DRESS Bl and can sometimes have a prognostic impact. Myocarditis is an under-recognized manifestation
of DIHS/DRESS with a high mortality rate 2.

Some of the complications of DIHS/DRESS, such as pneumonia, hepatitis, and gastroenteritis, are known to be
caused by cytomegalovirus (CMV) reactivation 29, It is now largely accepted that DIHS/DRESS can be associated
with CMV reactivation, which occurs 3 to 7 weeks after onset and can lead to a fatal outcome if the patient
develops overt CMV disease LI Although most patients that experience CMV reactivation do not exhibit
evidence of CMV disease, overt CMV disease, which manifests as skin ulcers, pneumonia, hepatitis, and/or
gastroenteritis, is regarded as the most important factor determining the prognosis of DIHS/DRESS patients 11,
Because CMV reactivation has also been observed, even if less frequency, in SIS/TEN 22l CMV reactivation may

be a complication of immunosuppressive therapy.

| 3. Sequelae (Autoimmune Disease)

The development of autoimmune diseases, such as autoimmune thyroiditis, type | diabetes mellitus, and

autoimmune hemolytic anemia, can occur as a late complication of DIHS/DRESS, i.e., several months to years
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after the resolution of DIHS/DRESS W3ll14l The overall cumulative incidence of long-term sequelae in
DIHS/DRESS has been reported to be 11.5% 131, A study of the sequelae of 145 DIHS/DRESS patients conducted
by the Asian Research Committee on Severe Cutaneous Adverse Reactions (ASCAR) revealed that the following
autoimmune diseases can newly develop after the resolution of DIHS/DRESS: thyroid diseases, diabetes mellitus,
systemic lupus erythematosus, arthritis, alopecia, and vitiligo 4. The development of other autoimmune diseases,
including sclerodermoid graft-versus-host disease-like lesions 22 and chronic inflammatory demyelinating
polyneuropathy 18 has also been reported in sporadic case reports. The subsequent development of type IlI
polyglandular autoimmune syndrome has also been reported in a 6-year-old boy who developed multiple
autoimmune diseases, including thyroiditis, type | diabetes, alopecia, vitiligo, and uveitis due to Vogt-Koyanagi-
Harada disease after the resolution of DIHS/DRESS [ The immunological mechanism underlying the
development of autoimmune diseases in DIHS/DRESS currently remains unknown. A recent report suggested that
higher plasma interferon (IFN)-y-induced protein (IP)-10 levels are associated with the development of long-term
sequelae in patients with DIHS/DRESS 8. |P-10 has already been known to be associated with idiopathic

autoimmune diseases, such as type 1 diabetes, thyroiditis, vitiligo, and alopecia areata 18,
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