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Abstract
Purpose of Review To provide updates on recent advances in the diagnosis and management of drug reaction with eosinophilia 
and systemic symptoms (DRESS) syndrome.
Recent Findings The number of identified HLA allele associations with DRESS continues to grow. There is increasing evi-
dence indicating viral infection, reactivation, and cross-reactivity may play key roles in disease. Translational work illuminated  
JAK/STAT activation in recalcitrant disease. There is expanding recognition of rapid-onset DRESS resulting from specific 
drugs.
Summary DRESS is a severe form of adverse drug reaction with potential for significant morbidity and mortality. Recent 
research advances may improve clinical care. HLA screening can now be performed to prevent disease in susceptible patients 
and may help identify culprit drugs in the near future. Viral testing should be performed on every patient, and if positive, 
patients potentially treated with antiviral therapy. JAK inhibitors may be an effective treatment option for DRESS. Early 
onset of disease relative to drug exposure should not exclude the diagnosis of DRESS.

Keywords Drug reactions · SCARs · Delayed-type drug hypersensitivity reactions · Drug reaction with eosinophilia and 
systemic symptoms (DRESS) · Culprit drug · RegiSCAR 

Introduction

Drug reaction with eosinophilia and systemic symptoms 
(DRESS) syndrome is a severe form of drug hypersensitiv-
ity reaction with significant morbidity and mortality, poten-
tial for long-term sequelae and limited treatment options [1]. 
Prevalence is estimated at 2.18 to 9.63 per 100,000 [2, 3] and 
the increasing use of targeted anticancer agents and immuno-
therapies could raise this number in coming years [4••]. It is 
therefore critically important for dermatologists to be familiar 
with the diagnosis and management of DRESS, yet confu-
sion exists in the field owing to several factors. These factors 
range from inconsistency in name and diagnostic criteria 

within and between specialties, to unclear understanding of 
how to translate recent scientific advancements to the clinic. 
This review aims to provide updates from the literature, high-
light areas of confusion, contradiction, or requiring further 
investigation; and offer specific clinical examples and per-
sonal insights, with the goal of better equipping the physician 
in the diagnosis and management of DRESS.

Clarification of Terminology

Bocquet first introduced the acronym DRESS in 1996, at 
which time, it stood for drug rash with eosinophilia and sys-
temic symptoms [5]. “Rash” was replaced with “reaction” 
because of the diverse range in cutaneous manifestations 
seen in DRESS syndrome, most notably, the absence of rash 
entirely, depending on which diagnostic criteria are used 
[5–7]. Whether cutaneous manifestations should be required 
to achieve a diagnosis of DRESS is a critical issue confound-
ing research efforts and clinical care within and outside of 
dermatology. Drug-induced hypersensitivity reactions mani-
festing with many of the systemic signs and symptoms we 
associate with DRESS, without the rash, can and do occur. 
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For example, hepatologists use the term drug-induced liver 
injury, or DILI, which encompasses both direct liver tox-
icity from drug and immune-mediated drug-induced liver 
injury [8]. Per the hepatology literature, immune-mediated 
DILI can occur with fever, rash, and eosinophilia (what we 
as dermatologists think of as DRESS) [8]. Similarly, drug-
induced acute interstitial nephritis classically manifests 
with rash, fever, and eosinophilia along with acute kidney 
injury starting days after initiation of drug, but can have a 
delayed development of weeks to months after drug initia-
tion and present with signs/symptoms meeting diagnostic 
criteria of DRESS [9–11]. Author anecdote: we were con-
sulted for question of DRESS in a patient with rash, fever, 
eosinophilia, and elevated liver function tests. The patient’s 
rash was a contact dermatitis and unrelated to the systemic 
findings. The trainee communicated to the primary team that 
the patient does not have DRESS, which was interpreted to 
mean that none of the findings were related to drug, but in 
fact, the patient did have DILI (with a concurrent contact 
dermatitis), and needed to be managed as such.

The term drug-induced hypersensitivity syndrome 
(DIHS) is sometimes used alternatively or in addition 
to DRESS, and in the authors’ opinion may be a better 
umbrella term, with drug rash with eosinophilia and sys-
temic symptoms best viewed as a subset of DIHS with 
cutaneous involvement. Hypersensitivity syndrome 
(HSS), hypersensitivity syndrome named for the inciting 
drug (phenytoin hypersensitivity syndrome, allopurinol 
hypersensitivity syndrome, etc.), drug-induced delayed 
multiorgan hypersensitivity syndrome (DIDMOHS), and 
pseudolymphoma may also be seen in the literature.

An Update on Pathogenesis 
with Specific Focus on Clinical Diagnosis 
and Management

DRESS is a T cell-mediated delayed-type drug hypersen-
sitivity reaction (DHR). Much remains unknown regarding 
pathogenesis; however, there have been major advances 

over recent years with potential for direct bearing on clini-
cal care. First, there has been an explosion in the field of 
pharmacogenomics with the recognition that specific HLA 
alleles predispose to DRESS and other forms of delayed-
type DHRs from certain drugs (Table 1). The prime example  
is the association between HLA*B57:01 and the antiretrovi-
ral agent abacavir [12, 13•]. The PREDICT-1 study demon-
strated HLA-B*57:01 carriage rates of ~ 6% in Caucasians 
and 2–3% in African-Americans and admixed American 
populations, and that screening had a 47.9% positive predic-
tive value, 100% negative predictive value, and completely 
eliminated abacavir-induced hypersensitivity [13•]. Given 
that HLA-B*57:01 screening fully prevents disease and is 
cost-effective, the US Food and Drug Administration rec-
ommends HLA screening of all patients prior to initiating 
abacavir therapy. Other known drug:HLA allele associations 
in DRESS are listed in Table 1. This list will continue to 
grow, as the search for at risk HLA alleles has become a 
major area of investigation. This is incredibly important clin-
ically because for the first time, there is potential to prevent 
cases of DRESS by laboratory testing [14–16]. Moreover, 
the identification of specific drug:HLA allele associations 
has significant implications for identifying culprit drug. 
Instituting widespread HLA testing is not without complex-
ity [17]. The major caveats for the clinician to recognize 
are that HLA allele associations are currently known for a 
limited number of drugs, there is a wide range in quality of 
data supporting HLA allele associations, prevalence of at 
risk HLA alleles can vary greatly amongst different popu-
lations so may not be applicable to the provider’s patient/
population, and the positive and negative predictive values 
(PPV and NPV) of having predisposing HLA alleles are 
highly variable.

To this last point, abacavir:HLA-B*57:01 has the high-
est known PPV to our knowledge yet is only ~ 50% [13•]. 
The low positive predictive value of HLA allele associa-
tions suggests that additional factors contribute to onset of 
disease. One potential contributing factor is elevated drug 
level. In support, research has demonstrated increased risk 

Table 1  HLA alleles associated with DRESS

HLA, human leukocyte antigen; PPV, positive predictive value; NPV, negative predictive value

HLA allele Culprit drug Ethnic population PPV/NPV Reference

HLA-B*57:01 Abacavir African, European, North American 47.9%/100% [13•, 72, 73]
HLA-B*58:01 Allopurinol European, Han Chinese, Korean, Taiwanese, Thai 8.26%/100% (Thai) [14, 18, 74–76]
HLA-A*31:01 Carbamazepine European, Han Chinese, Japanese, Tunesian 0.77%/99.98% (European)

0.67%/ 99.97% (Chinese)
[77–80]

HLA-B*13:01 Dapsone Chinese, Taiwanese, Thai 15.74%/99.54% (Thai) [81–84]
HLA-B*51:01 Phenytoin Thai –-/–- [85]
HLA-C*14:02 Phenytoin Thai –-/–- [85]
HLA-B*53:01 Raltegravir African, Hispanic –-/–- [86]
HLA-A*32:01 Vancomycin European –-/–- [87]
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of allopurinol-induced DRESS in HLA-B*58:01-positive 
patients with reduced kidney function [18, 19]. Similarly, 
polymorphisms in genes encoding drug metabolizing 
enzymes or drug-drug interactions affecting liver metabo-
lism resulting in elevated drug levels may contribute to dis-
ease [20–23]. These observations support considering liver 
and kidney function prior to/at the time of DRESS onset and 
potential drug-drug interactions when evaluating DRESS 
patients and attempting to identify culprit drug.

A second potential contributing factor is the role of 
viral infection or reactivation in DRESS. There are numer-
ous publications demonstrating Human Herpesvirus-6 
(HHV6), as well as HHV7, Epstein-Barr virus (EBV), 
and Cytomegalovirus (CMV) reactivation, or even sequen-
tial reactivation of several of these herpes family viruses 
in DRESS, though the incidence of virus reactivation is 
highly variable across studies [24, 25, 26••, 27••, 28]. 
This latter point is obfuscated by the variable degree of 
testing performed. Moreover, it remains unclear whether 
(i) viral infection/reactivation triggers DRESS-like dis-
ease, or VRESS, viral reactivation eosinophilia and sys-
temic symptoms [29] and the patient is in fact not reacting 
to drug; (ii) whether the combination of viral infection/
reactivation plus drug triggers DRESS; or (iii) viral reac-
tivation occurs as a result of DRESS and potentially wors-
ens disease. The clinical implications are twofold. First, 
if virally induced, the patient could safely continue his/
her medications and/or receive those medications in the 
future. Second, if DRESS-induced viral reactivation prop-
agates disease, antiviral treatment should be considered. 
Notably, similar questions arise in the setting of SARS-
CoV2 infection and present a new diagnostic dilemma for 
dermatologists. Currently, reports of DRESS in COVID-
19 patients are limited and largely anecdotal [30, 31], but 
this is an area of active investigation and may clarify the 
DRESS vs VRESS issue.

In a related arena, there has been increasing interest in the 
possibility that drug-reactive, DRESS-inducing T cells are 
actually virus-specific memory T cells that cross-react to 
drug [25]. This means that memory T cells were previously 
generated in response to viral infection, but HLA:drug looks 
the same to these memory T cells as HLA:virus and so the 
memory T cells mistakenly react to the drug. In support, 
HIV-specific T-cell clones cross-reacted in vitro with HLA-
B*57:01-positive cells in the presence of abacavir [32•], and 
Lucas et al. demonstrated drug-reactive naïve and memory T 
cells from blood of drug-naïve subjects [33]. The hallmark 
of a memory T cell response is that it occurs faster and more 
robustly than a primary T cell response. Cross-reactivity of 
pre-existing memory T cells generated as a result of prior 
viral infection could therefore potentially account for why 
some patients develop reactions more quickly despite first 
exposure to drug.

Finally, Kim et al. recently published a beautiful trans-
lational case study using single cell RNA sequencing to 
interrogate the aberrant immune response in a patient with 
recalcitrant DRESS [34••]. Results revealed activated Janus 
kinase–signal transducer and activator of transcription (JAK-
STAT) pathway. Armed with this data, the clinicians suc-
cessfully treated the patient with tofacitinib, a JAK inhibitor 
[34••]. Their findings illuminate not only immunopathogen-
esis but also a potential novel avenue of treatment for this 
severe disease.

Diagnosis of DRESS Syndrome

Clinical Presentation During the Acute Phase 
of Disease

DRESS is a systemic process classically characterized by 
cutaneous eruption, fever, lymphadenopathy, hematologic 
abnormalities, and visceral involvement [5]. Skin involve-
ment is the most frequent finding in DRESS occurring in 
99–100% of patients, including both adults and children 
[26••, 27••], with the caveat noted above regarding cuta-
neous involvement as a requirement for diagnosis. Rash 
most commonly presents as a symmetrical maculopapular 
(morbilliform) eruption including the trunk and extremities, 
often covering > 50% of the body surface area [26••, 27••] 
(Fig. 1a). The rash may have a deeper, more violaceous 
or plum hue than standard morbilliform eruption. Symp-
tomatically, patients may experience pruritus or burning 
pain. Facial edema is observed in ~ 75% patients [27••, 35] 
(Fig. 1b). Anecdotally, facial and ear rash with edema may 
signal that a drug-induced morbilliform eruption is progress-
ing to, or at risk for progression to DRESS. Notably, rashes 
in DRESS can be quite polymorphic, and urticaria, pustules, 
blisters, exfoliative dermatitis, and target-lesions have been 
observed [26••, 27••] (Fig. 2), making differentiation from 
other severe cutaneous adverse reactions potentially diffi-
cult. Moreover, mucosal involvement can occur in DRESS, 
though is more mild than that seen in Stevens-Johnson Syn-
drome/toxic epidermal necrolysis or erythema multiforme 
[27••] (Fig. 2).

Signs and symptoms of systemic inflammation are evi-
dent though may precede, occur concurrently with, or lag 
behind cutaneous manifestations Patients may feel unwell 
with malaise. Objectively, fever ≥ 38.5 °C is the most com-
mon sign of disease occurring in ≥ 90% of patients, and 
lymphadenopathy occurs in 50–75% of cases [26••, 27••, 
35]. Hematologic derangement is typically observed, with 
eosinophilia occurring in ≥ 90% (it is not universally pre-
sent despite the “E” in DRESS) and atypical lymphocytosis 
in ~ 65–80% of patients [27••, 35]. Additional abnormalities 
on complete blood count such as leukocytosis, neutrophilia, 

194 Current Dermatology Reports  (2021) 10:192–204



lymphocytosis, and monocytosis can be observed in more 
than half of patients [27••].

The most concerning feature of DRESS syndrome is 
involvement of 1 or more internal organs. The liver is the 
most commonly involved, with hepatitis occurring in ≥ 50% 
of cases [26••, 27••, 35], and can be severe with fulminant 
liver failure. Interstitial kidney and lung disease can also 
occur in approximately one-third of patients [26••, 27••]. 
Cardiac involvement is an increasingly recognized manifes-
tation in DRESS with potentially dangerous consequences 
including acute necrotizing eosinophilic myocarditis, cardiac 
thrombosis, fibrosis, and congestive heart failure [27••, 36, 
37]. Other organs can be affected during the acute phase of 
disease though less commonly so, including but not limited 
to the spleen, pancreas, stomach, and nervous system [26••, 
27••, 38, 39, 40••].

Specific drugs appear to impart differential risk of par-
ticular internal organ involvement in DRESS. For exam-
ple, sulfasalazine is associated with severe acute hepati-
tis, allopurinol with kidney injury, minocycline with lung 
involvement, and ampicillin and minocycline with DRESS-
associated myocarditis [23, 41].

Temporality of Disease Onset and Resolution

Classic descriptions of DRESS highlight both the delayed 
onset of disease after initiation of culprit drug and slow 
resolution of disease with propensity to relapse and recur 
compared to other forms of delayed-type DHR. Onset 
is commonly quoted as 3–8 weeks after initiation of cul-
prit drug, and the Japanese Severe Cutaneous Adverse 
Reaction (J-SCAR) scoring system requires the rash to 
develop > 3 weeks after initiation of drug to qualify as 
DIHS/DRESS [6]. However, in 2019, Soria et  al. pub-
lished a retrospective study of rapid-onset DRESS, which 
occurs ≤ 15 days after initial drug intake [42]. Drugs linked 
to rapid-onset DRESS included primarily antibiotics and 
iodinated contrast media. Rapid-onset DRESS as described 
by Soria et al. less frequently had lymphadenopathy in a 
retrospective comparison to standard onset DRESS, but 
otherwise is similar in presentation, including incidence of 
viral replication [42]. Interestingly, rapid-onset DRESS may 
reflect cases of prior sensitization to culprit drug, though 
data on prior exposure was not available in this study. Author 
opinion: though delayed onset of disease after drug initia-
tion points toward DRESS, we advocate against dismiss-
ing DRESS (or a potential culprit drug) based on a shorter 
latency period between drug exposure and onset of disease.

Laboratory, Pathology, and Radiologic Studies

In any patient in whom a diagnosis of DRESS is being 
considered, several laboratory tests should be obtained and 
trended closely including complete blood count with dif-
ferential and peripheral blood smear evaluating for eosin-
ophilia, the presence of atypical lymphocytes and other 
hematologic abnormalities, liver function tests, and basic 
metabolic panel. Importantly, visceral involvement and labo-
ratory abnormalities may lag behind cutaneous manifesta-
tions, and so in the authors opinion, follow-up bloodwork 
should be obtained even if laboratory tests are within normal 
limits on initial testing in any patient presenting with robust 
eruption, in particular if prominent facial/ear involvement, 
the patient is feeling systemically unwell, or has fever or 
lymphadenopathy. Additional laboratory testing should be 
driven by signs/symptoms of internal organ involvement, for 
example, troponins, Creatine kinase-MB, and NT-proBNP 
if cardiac involvement is suspected, or amylase and lipase 
if pancreatic involvement is suspected. Urinalysis and urine 

Fig. 1  Classic cutaneous findings in a patient with DRESS. a Mor-
billiform exanthem most prominent on the trunk. b Significant facial 
edema and erythema
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sedimentation may be considered if abnormal renal function, 
though may be unreliable in the diagnosis of drug-induced 
acute interstitial nephritis [11]. Current data and recommen-
dations on viral testing (by PCR or serologies) and interpre-
tation of results are variable [43–45]. Given potential for 
viral infection/reactivation to cause or exacerbate DRESS, 
the authors currently advise testing HHV6, HHV7, CMV, 
and EBV viral loads via PCR from peripheral blood at the 
time of diagnosis/initial work-up, and if negative, perform 

repeat testing if the patient’s disease is recalcitrant to sys-
temic immunosuppressive treatment (for consideration of 
antiviral therapy). Finally, additional laboratory tests may 
be considered to rule out alternative diagnoses (for example, 
but not limited to, antinuclear antibody; blood culture; hepa-
titis A, B, and C viral studies; chlamydia; and mycoplasma 
[7]).

Histologic findings are variable on skin biopsy in 
DRESS and none is pathognomonic. Studies have reported 

Fig. 2  Atypical cutaneous presentation of DRESS. Target and target-like macules and papules on the a chest and abdomen and b back. c Mild 
mucosal involvement yet with d prominent ear involvement classically seen in DRESS
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dyskeratosis in 53–97%, spongiosis in 40–78%, and interface 
vacuolarization in 74–91% of DRESS cases [35, 46, 47]. 
Lymphocytic infiltrate ranging from perivascular to dense 
is observed, and eosinophils are variably present (anywhere 
from 20 to 80% of cases have been reported) [35, 46, 47]. 
Comparison to morbilliform drug eruption revealed more 
robust inflammatory infiltrate and greater degree of dyskera-
tosis in DRESS in two studies [46, 48], though a subset of 
DRESS cases can have a limited infiltrate similar to morbil-
liform drug eruption [47]. Finally, though the presence of 
atypical lymphocytes on histology has been suggested as 
a potential feature of DRESS, atypical lymphocytes were 
observed in a retrospective study in approximately one-third 
of cases of both DRESS and morbilliform drug eruption 
[47]. Given the variability in histologic findings, the authors 
do not recommend performing skin biopsy to distinguish 
morbilliform drug eruption from DRESS. Rather, the util-
ity of skin biopsy in potential DRESS cases lies in ruling 
out alternative diagnoses, though even here diagnosis can 
be challenging, as histologic findings in DRESS can mimic 
those of erythema multiforme, AGEP [47], and even angio-
immunoblastic T-cell lymphoma [49].

Additional diagnostic testing is typically driven by history 
and physical exam, for example, pulmonary function test-
ing and high-resolution computed tomography of the chest 
may be indicated if drug-induced lung injury is suspected. 
A possible exception may be cardiac evaluation. The most 
common signs and symptoms of cardiac involvement in 
DRESS patients are dyspnea, tachycardia, hypotension, and 
chest pain; however, patients may be initially asymptomatic 
[36]. Given the potential for significant morbidity and rapid 
mortality, some experts advise cardiac screening including 
ECG and echocardiogram in any patient with diagnosis of 
DRESS [36].

Diagnostic Scoring Systems

Given the clinical complexity, heterogeneity in presentation, 
and overlapping features with other diseases, multiple scor-
ing systems and guidelines have been suggested over the past 
25 + years to facilitate diagnosis of DRESS. A review by 
A.R. Cardones from 2020 nicely compares the three major 
scoring systemics [50] which include Bocquet’s, published 
in 1996 [5], the J-SCAR criteria from 2006 [6], and the 
European RegiSCAR criteria from 2007 [7]. The RegiSCAR 
criteria are outlined in Table 2 as it is the most detailed, 
and potentially the most frequently used, particularly for 
research/publication purposes. The recently published Span-
ish guidelines for DRESS advise the use of RegiSCAR cri-
teria in clinical diagnosis [40••], while Kim et al. conducted 
a comparative retrospective analysis between the three cri-
teria and concluded that while the RegiSCAR criteria are 
the most accurate, the Bocquet’s criteria were the easiest 

to apply and most suitable for the clinical setting [51]. The 
J-SCAR criteria were potentially too limiting, missing cases 
of DRESS identified by the RegiSCAR and Bocquet’s crite-
ria [51]. Practically speaking, the Cardones review mentions 
unpublished data suggesting that many clinicians do not rely 
on these scoring systems in their diagnosis of DRESS [50], 
which has been the authors’ experience as well.

We, the authors, encourage trainees to use the RegiSCAR 
criteria as an aid in the diagnosis of DRESS and as a learn-
ing tool. It serves as an excellent reminder of the breadth of 
potential organ involvement, it provides specific laboratory 
values necessary for inclusion (in our experience, this is very 
helpful as there is a tendency for clinicians to incorrectly 
diagnose systemic involvement with even minor labora-
tory aberrancies), and it cues exclusion of other possible 
etiologies. To this last point, though the RegiSCAR criteria 
specify lupus/connective tissue disease (with ANA testing) 
and particular infections (with blood cultures; hepatitis A, B, 
and C; chlamydia; and mycoplasma testing), other etiologies 
must be considered and excluded on a case-by-case basis, 
which may not be obvious if one is simply working through 
the scoring algorithm. Author anecdote: we were consulted 
for question drug reaction on a patient with hematologic 
malignancy. The patient had a spongiotic dermatitis, fever, 
lymphadenopathy, eosinophilia, and drug exposure in the 
timeline consistent with DRESS. A trainee concluded that 
the patient had a probable case based on RegiSCAR cri-
teria. However, the patient’s rash was paraneoplastic, the 
fever and lymphadenopathy were secondary to infection and 
malignancy, respectively, and the eosinophilia difficult to 
interpret in the setting of the hematologic derangement. The 
other limitation of the RegiSCAR criteria is that delayed 
resolution ≥ 15 days is a criterion, which is useful for retro-
spective research purposes but not applicable during initial 
disease when correct diagnosis is essential for clinical care. 
Lastly, the RegiSCAR criteria do not include viral reactiva-
tion, though, we, the authors, likewise do not include viral 
infection or reactivation as a criterion for determining diag-
nosis of DRESS at this time.

“Mini‑DRESS”

A controversial topic regarding DRESS diagnosis is the view 
that DRESS exists on a spectrum in regard to severity. The 
terms “mini-DRESS” or “skirt syndrome” have been proposed 
[52] to refer to mild forms of DRESS. Others are of the opinion 
that mild DRESS does not exist and is in fact an oxymoron. 
The controversy in part stems from the heterogeneity in clinical 
manifestations between patients and variable timing of onset 
of manifestations even within one patient. Moreover, in cases 
of robust drug rash, particularly with prominent facial and ear 
involvement and/or early signs/symptoms of systemic inflam-
mation (fever, malaise, etc.), many experts stop the offending 
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drug and treat aggressively before visceral involvement begins 
or meets criteria for diagnosis in an effort to prevent DRESS. 
Patients may not meet diagnostic criteria in these cases though 
the natural course of their disease has been manipulated. Com-
plicating matters further, morbilliform drug eruption can pre-
sent variably in severity not only in cutaneous manifestations 
but also with low grade fever and eosinophilia. The authors’ 
personal approach is to diagnose these types of cases as drug 
hypersensitivity reaction at risk for evolving to (or if re-exposed 
to culprit drug, recurring as) DRESS and treating systemically 
to prevent severe disease unless otherwise contraindicated.

Overlap Syndromes

A potential source of clinical complexity is so-called overlap 
cases, which refer to cases presenting with signs and symptoms 

of DRESS along with SJS/TEN or acute generalized exan-
thematous pustulosis (AGEP). A retrospective study by  
Bouvresse et al. showed that application of RegiSCAR criteria 
enabled resolution of 20% of cases initially suggestive of overlap,  
to < 3% as true overlap cases [53]. Notably though, diagnostic 
resolution was achievable only retrospectively; in the acute 
phase of disease, such distinction may not be possible.

Management of DRESS

Identifying Culprit Drug

The most important intervention in DRESS syndrome is 
the immediate discontinuation of culprit drug [54]. This 
necessitates correct culprit drug identification which 
can be quite challenging as many patients take multiple 

Table 2  RegiSCAR criteria for DRESS and validation scoring system

U, unknown; BSA, body surface area
*  ≥ 3 criteria + are required for diagnosis DRESS
** Minimum or maximum points scorable per criteria (e.g., even if in criteria (4) 3 × organs are positive, only 2 points can be scored in that cat-
egory)
*** Validation scoring system can be applied to identify if diagnosis is not the case (score: < 2), possible (score: 2–3), probable (score: 4–5), or 
definite (score: > 5)
Adapted from [7, 27••] [50]

Criteria (1–7)* Score***

−1  0 +1 +2 Min.** Max.**

1) Acute skin eruption
  a) Skin rash extended (% BSA) a) No/U a) >50% BSA −2 +2
  b) Skin rash suggesting DRESS b) No b) U b) Yes
  c) Biopsy suggesting DRESS c) No c) Yes/U

2) Fever ≥ 38.5C No/ U Yes −1  0
3) Lymphadenopathy No/U Yes  0 +1
4) Internal organ involvement  0 +2
  a) Liver a) No/U a) Yes
  b) Kidney b) No/U b) Yes
  c) Lung c) No/U c) Yes
  d) Muscle/heart d) No/U d) Yes
  e) Pancreas e) No/U e) Yes
  f) Other f) No/U f) Yes

5) Eosinophilia  0 +2
  a) Eosinophils a) 0.7–1.49 ×  109L−1 a) ≥1.5 ×  109L−1

  b) Eosinophils, if leukocytes <4.0 ×  109L−1 b) 19.9% b) ≥ 20%
6) Atypical lymphocytes No/U Yes  0 +1
7) Thrombocytopenia -- -- -- --
Also part of scoring system
Resolution time >15 days No/U Yes −1  0
Exclusion of the following: Yes  0 +1
 -Antinuclear antibodies
 -Blood culture 
 -Serology for hepatitis A, B, C
 -Chlamydia or mycoplasma
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medications. There is currently no test during active dis-
ease that can reliably determine culprit drug, so the gold 
standard is physician identification based on patient his-
tory, coupled with recognizing “high-risk” medications. 
To achieve the latter, clinicians commonly rely on reports 
of high-risk drugs in the literature. DRESS is most com-
monly associated with anticonvulsants, antibiotics, anti-
viral drugs, allopurinol, and sulfonamides [23] (Table 3). 
Increasingly, targeted anti-cancer treatments and immune 
checkpoint inhibitors are associated with DRESS [4••]. 
Imatinib, a BCR-ABL tyrosine kinase inhibitor used to 
treat several cancers, is currently the most common anti-
cancer therapy to cause DRESS [4••]. The authors raise a 
note of caution, as the data on high-risk medications may 
require re-evaluation given the growing insights regarding 
rapid-onset DRESS and the potential for VRESS misdiag-
nosed as DRESS. Moreover, though halting culprit drug 
is paramount in clinical care, discontinuing or labeling 
a patient allergic to a drug that in fact the patient could 
safely take is not without consequences. The replacement 
medication could be less effective, more dangerous, and/
or more expensive. Going forward, it may be possible to 
incorporate HLA testing during active disease to help rule 
in/out potential culprit drugs, though further research is 
required on this topic.

Several in vivo and in vitro tests have been proposed 
to establish drug causality after disease resolution. The 
lymphocyte transformation test (LTT) exposes a patient’s 
peripheral blood T cells to drug in vitro then uses vari-
ous assays and markers to interrogate T cell response. 
Historically, though the test could demonstrate sufficient 
specificity in some cases, sensitivity was typically too 
low for clinical utility [55]. Furthermore, protocols were 
not standardized or scaled for broader application [56]. 
In 2018, Cabañas et al. published a study of 41 patients 
demonstrating LTT sensitivity of 73% and specificity 82% 
across DRESS cases during the recovery phase of dis-
ease, with testing particularly good for anticonvulsants 
and antituberculosis medications [57•]. Moreover, they 
provided an optimized analysis to improve and stand-
ardize results [57•]. In vivo skin testing has also been 
attempted, by patch testing and/or intradermal testing. 
Results are highly variable depending on the drug being 
tested and timing of testing relative to disease onset and 
resolution, though for some drugs, skin testing may be a 
useful testing option [13•, 56, 58, 59]. Drug challenges 
are generally contraindicated in patients with DRESS as 
it could potentially lead to lethal recurrence of disease. 
However, if there is no effective alternative treatment 
available, a drug could potentially be re-introduced in a 
hospital setting that allows for prompt identification of 
recurrence and intervention with systemic immunosup-
pression in case of a reaction [60]. Patients should be 

educated on meticulous avoidance of the offending drug 
and cross-reacting drugs. The Spanish guidelines include 
a concise summary of known cross-reactivity for common 
culprit drugs in DRESS that can serve as a useful clinical 
resource [40••].

Treatment

A multidisciplinary team composed of the appropriate spe-
cialists depending on organs involved is recommended. If 
severe organ disease, intensive care may be necessary. Nota-
bly, we do recommend care at a hospital with dermatologists 
and other specialists familiar with this disease to ensure cor-
rect diagnosis, monitoring, and treatment. Systemic corticos-
teroids are currently the treatment of choice for DRESS [61], 

Table 3  Culprit drugs associated with DRESS

*Excludes drugs limited to only one case report unless culprit drug 
was identified by follow-up testing
Adapted from [4••, 88–90]

Drug category Drugs

Antibacterial Amoxicillin
Ampicillin
Dapsone
Ethambutol
Isoniazid
Levofloxacin
Minocycline
Piperacillin/tazobactam
Pyrazinamide
Rifampin
Streptomycin
Sulfamethoxazole-trimethoprim
Vancomycin

Antiarrhythmic Mexiletine
Antiviral Abacavir

Boceprevir
Nevirapine
Telaprevir

Analgesic/anti-inflammatory Celecoxib
Diclofenac
Ibuprofen
Sulfasalazine

Anticonvulsants Carbamazepine
Lamotrigine
Oxcarbazepine
Phenobarbital
Phenytoin

Antidepressants Amitriptyline
Gastric acid inhibitors Omeprazole

Strontium ranelate
Immunotherapeutics Hydroxychloroquine
Targeted anticancer therapies Daclizumab

Imatinib
Sorafenib
Vemurafenib

Uric acid regulators Allopurinol
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though there is no agreed upon dosing algorithm. While 
some experts advocate for 40 to 60 mg oral prednisolone 
daily during active disease, others are more aggressive. We 
generally treat DRESS with i.v. methylprednisolone at 1 mg/
kg (potentially even 1.5 mg/kg) depending on disease sever-
ity and comorbidities. We preferentially prescribe methyl-
prednisolone in DRESS patients since prednisone requires 
liver metabolism into active form, and i.v. over p.o. route of 
administration to bypass potential for decreased absorption 
in hospitalized patients. To our knowledge, there is only one 
published prospective study of corticosteroids in DRESS. 
Natkunarajah et al. treated 10 patients with pulse i.v. meth-
ylprednisolone for 3 consecutive days (500 mg/day < 90 kg; 
1000 mg/day > 90 kg) followed by 30 mg prednisolone p.o., 
tapered by 10 mg every 10 days [62]. They observed rapid 
resolution in patient’s manifestations though one patient 
still experienced fulminant liver failure requiring transplan-
tation. Experts generally agree that a slow taper over weeks 
to months once clinical and laboratory abnormalities stabi-
lize is advisable given the propensity for DRESS to relapse 
[54, 61].

Reportedly, many cases of DRESS are treated with 
topical corticosteroids alone. A retrospective study of 
38 patients demonstrated that topical treatment (n = 25) 
was sufficient for treatment of more mild disease, though 
one patient died [63]. These cases met the definition of 
“probable” DRESS by RegiSCAR criteria though degree 
of organ involvement was not detailed so whether this 
cohort included “mini-DRESS” cases is unclear. Patients 
treated with topicals alone had reduced infectious compli-
cations compared to those treated with systemic steroids, 
though the systemic steroid group had more severe disease 
to begin with so causality cannot be concluded. Impor-
tantly, systemic corticosteroids significantly reduce the 
risk of death from DRESS-associated myocarditis [64] and 
interestingly, high-dose systemic corticosteroids initiated 
early in disease are associated with reduced reactivation 
of HHV6 [65•].

Numerous alternative agents and avenues have been 
tried in cases where systemic corticosteroids were con-
traindicated or failed including cyclophosphamide, 
cyclosporine, interferons, mycophenolate mofetil, 
muromonab-CD3, rituximab, and plasmapheresis [50, 54]. 
A retrospective case–control study showed positive out-
comes with cyclosporine in patients that could not receive 
glucocorticoids [66]. Cyclosporine may be beneficial in 
DRESS given its rapid onset of action as an inhibitor of 
T cell proliferation. Intravenous immunoglobulin, IVIG, 
has been used successfully per published reports, but the 
only prospective study of IVIG in DRESS was stopped 
secondary to safety concerns [67]. Recently, JAK inhi-
bition has gained attention given translational research 
results and has demonstrated efficacy in two cases of 

steroid-refractory disease [34••, 68]. Given increasing 
data intimating that viral reactivation exacerbates DRESS, 
treatment with antiviral agents, particularly ganciclovir, 
may also be considered.

Long‑term Sequelae of DRESS Syndrome

According to a study by Chen et  al. > 11% of DRESS 
patients are affected by chronic complications [69]. Long-
term sequelae can be a continuation of organ dysfunction 
that developed during the acute phase of disease or appear 
after a symptom-free period, in some cases after many 
months. In younger patients, long-term sequelae tend to 
manifest as autoimmune disease (autoimmune thyroiditis, 
type 1 diabetes, alopecia, myocarditis, bullous pemphigoid, 
vitiligo, scleroderma, and systemic lupus erythematosus), 
while elderly patients may experience end-organ failure 
[38, 69, 70]. There are no agreed upon guidelines regarding 
frequency and duration of patient follow-up but long-term 
sequelae can begin up to 2 years after acute disease [23], so 
routine follow-up for at least that period is generally advis-
able. Patients might also suffer from depression, anxiety, 
and fear toward taking medications. Systematic screening 
for psychological symptoms during the first 12 months post-
disease is recommended [71].

Conclusion

DRESS is severe form of drug hypersensitivity reaction 
marked by systemic inflammation affecting multiple organ 
systems. Clear consensus on diagnosis and terminology 
within and between specialties is lacking and contributes to 
clinical confusion and complicates research efforts. Further 
confounding clinical care is the lack of a test capable of 
reliably identifying culprit drug. Cause for optimism exists 
though as recent research advances have made significant 
inroads into multiple facets of disease ranging from basic 
science to epidemiology to treatment. With this increas-
ingly solid framework in place, we anticipate continued 
progress in coming years in the diagnosis and management 
of DRESS.
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