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Abstract: Severe cutaneous adverse reactions (SCARs) to drugs are associated with morbidity, mortality, healthcare costs, and 
challenges in drug development. It is important to identify the SCAR type early by using strict diagnostic criteria because they may 
require different treatments, follow-ups, and short- or long-term prognoses. A 68-year-old woman admitted to our hospital presented 
with fever and rashes for 10 days. This case exhibited many features that suggested acute generalized exanthematous pustulosis 
(AGEP). However, the course of treatment and verified clinical features led to a diagnosis of AGEP and drug rash with eosinophilia 
and systemic symptoms (DRESS) syndrome that was induced by carbamazepine and levofloxacin after a herpes zoster infection. 
AGEP combined with DRESS syndrome is a complicated and rare drug-induced dermatological eruption that follows a course similar 
to DRESS syndrome and more recalcitrant than the course seen with typical AGEP. The associated factors for the SCARs in our 
patient included age, history of allergy, viral infection, and drugs interacting with specific HLA loci. Improving our understanding of 
these factors can improve the treatment and prevention of SCARs in these patients. 
Keywords: severe cutaneous adverse reaction, SCARs, acute generalized exanthematous pustulosis, AGEP, drug reaction with 
eosinophilia and systematic syndrome, DRESS syndrome, overlapping feature, carbamazepine, varicella zoster virus infection

Introduction
Adverse cutaneous reactions to drugs are common and affect 2–3% of all hospitalized patients. About 2% of these are 
classified as severe cutaneous adverse reactions (SCARs).1 SCARs to drugs are clinically heterogeneous with atypical 
symptoms in their initial stage. A large area of skin lesions may lead to skin damage and/or infection and can involve 
various visceral symptoms.2 Therefore, it is important to pay attention to cutaneous and internal changes in response to 
SCARs because early identification can improve support and treatment of the affected patients.3

Acute generalized exanthematous pustulosis (AGEP) is a less severe SCAR that is characterized by rapidly arising 
nonfollicular pustules caused by drugs such as antibiotics and is considered a self-limiting disease with a good prognosis.4,5 

More severe SCARs include Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and drug reaction with 
eosinophilia and systemic symptoms (DRESS) syndrome, all of which are even potentially life threatening.2 It was rarely 
reported that the AGEP and DRESS syndrome coexisted in the same patient except for few cases owing to several 
antibiotics6,7 COVID-19 vaccines,8,9 and other causative drugs10–13 (Table 1). Here, we report a case of AGEP overlapping 
with DRESS syndrome caused by carbamazepine (CBZ) and levofloxacin treatment after varicella zoster virus infection.

Case Report
A 68-year-old Chinese woman was admitted to our hospital and presented with a fever (38.5 °C), flushing, and mucosal 
rashes for 10 days before admission. After taking the drug of ebastine and levofloxacin prescribed by community doctor, 
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Table 1 AGEP and DRESS Overlap Cases-Literature Review

Source Patient Culprit Drug Clinical Description Time Onset Biopsy Treatment 
Outcome

Bouvresse et al, 
201213

N N N N N N

Gey et al, 201610 M 69 Vemurafenib Fever, generalized maculopapular and 

pustular occurred with skin detached

4 weeks Epidermis and upper dermis infiltration associated with 

lymphocytic lichenoid vasculitis and focal necrotic 
keratinocytes

Resolution after 

15 days

Kim et al, 20166 F 74 Piperacillin/ 

tazobactam

Fever, erythematous eruption with 

nonfollicular pinhead-sized facial edema

9 days Subcorneal pustule with epidermal spongiosis and perivascular 

inflammation of lymphocytes and eosinophils in the upper 
dermis

Expired due to 

exacerbation of 
pneumonia

Totonchy et al, 

20167

F 65 Vancomycin, 

Tramadol

Fever, facial swelling, mucosal erosion, 

edematous pink papules and plaques 
with a vesiculopustular eruption

6 weeks Subcorneal pustules with dermal edema and eosinophils Discharged on 

a slow taper of 
oral prednisone

Tedbirt et al, 
202111

F 50 Miconazole oral gel Fever, diffuse eruption with nonfollicular 
pustules

48 hours Subcorneal nonfollicular pustule containing neutrophils with 
papillary edema and lymphocytic exocytosis of neutrophils with 

papillary edema, and lymphocytic infiltrate

Resolution after 
3 weeks

Takaharu Ikeda 
et al, 20228

M 43 Moderna COVID-19 
vaccine

Fever, erythematous and edematous 
pruritic papules and plaques with 

pinpoint pustules

3 weeks Intraepidermal pustules, spongiosis papillary edema, and 
perivascular neutrophilic infiltrate with moderate presence of 

eosinophils in the upper dermis

Resolution after 
5 weeks

Tay et al, 20229 F 40 BioNTech COVID-19 
vaccine(Tozinameran)

Fever, erythematous and pustules 7 weeks Subcorneal pustules containing neutrophils, spongiosis and 
a superficial perivascular infiltrate of numerous eosinophils 

with dermal oedema

Resolution after 
2 months

M I Perell et al, 
202212

F 50 Allopurinol Fever, skin involvement N N N

Notes: N means not mentioned, M means male, F means female.
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the rash spread rapidly and diffusely 9 days ago. Morphological features included oral and vulval mucosal inflammation, 
erosion with pus on the mucosal surface, diffuse pruritic erythematous eruptions with nonfollicular pinhead-sized 
pustules on the neck, trunk, and both upper extremities, along with purpura on the lower extremities (Figure 1). Three 
months before admission, she had a herpes zoster infection. One month after infection, she had post-herpetic neuralgia 
for which she took CBZ for 1 week to treat the pain. Her previous medical history included allergic reactions to rifampin 
and levofloxacin 6 years ago.

Laboratory analysis revealed leukocytosis (46.35×109), neutrophilia (26.21×109), achroocytosis (12.25×109), eosino
philia (1.82×109), anti-RO/SSA52(+++), anti-RO/SSA60(+++), Epstein-Barr virus (EBV) DNA load (+,832 copies/mL), 
and a total immunoglobulin E (IgE)>1000. Her blood test showed normal functioning of her kidney, liver, and heart. 
A chest computerized tomography scan showed multiple enlarged lymph nodes in the mediastinum, bimaxillary region, 
and cardio-diaphragmatic angle, as well as interstitial lung disease. An ultrasound showed splenomegaly. A skin biopsy 
revealed subcorneal pustules with epidermal spongiosis and perivascular inflammation of lymphocytes and eosinophils in 
the upper dermis and papillary edema (Figure 2).

Based on the clinical and histopathological findings, the patient was first diagnosed with AGEP. With an initial dose 
of methylprednisolone (80 mg/d), the pustules became desquamations after three days and most of the rashes disappeared 
after 2 weeks. However, red itching papules beside the flexures erupted again when the dose was decreased to 32 mg/day. 

Figure 1 (A and B) Diffuse pruritic erythematous eruptions with nonfollicular pinhead-sized pustules (C) Perioral erosion and pus on the mucosal surface.
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Based on the recurring rash and laboratory examination, we considered a diagnosis of DRESS syndrome. To address this, 
we increased her dose of methylprednisolone back to 80 mg/day together with intravenous immunoglobulin (IVIG) for 
approximately 10 days, after which the rashes and itching improved. We proceeded cautiously with the withdrawal of the 
glucocorticoid according to our clinical observations (Figure 3). She was discharged from our hospital on the 52nd day 
on a regimen of oral methylprednisolone 50 mg/day. After 18 months of treatment, we reduced her cortisone dose to 
10 mg/day. According to the RegiSCAR criteria and EuroSCAR AGEP validation score,4,8 the clinical features of our 
patient could be classified as “probable” for both AGEP and DRESS syndrome. Therefore, our final diagnosis was AGEP 
that overlapped with DRESS syndrome.

Figure 2 Histopathology showing subcorneal pustules containing neutrophils on stratum corneum, papillary edema and perivascular infiltrate of lymphocytes on the 
superficial dermis ((A and B) for erythematous lesions); Skin biopsy showing basketweave stratum corneum with subcorneal pustules containing neutrophils, subepidermal 
and perivascular infiltrate of abundant lymphocytes and a small number of neutrophils and eosinophils on the superficial dermis ((C and D) for pustular lesions) 
(hematoxylineosin-saffron stain, original magnification ×10, 2A and 2C: ×20, 2B:×40, 2D).

Figure 3 (A) On her hospital day 1: Just admission to hospital; (B) On her hospital day 14: After methylprednisolone (80 mg/4 days, 60 mg/4 days, 40 mg/4 days, ivgtt) 
treatment; (C) On her hospital day 16: Decreased dose to 32mg (po); (D) On her hospital day 24: After methylprednisolone (80 mg/10 days) and IVIG (10g/5 days); (E) On 
her hospital day 26: Decreased dose to 60 mg(ivgtt); (F) On her hospital day 34: After methylprednisolone (60 mg/5 days) and IVIG (10g/5 days). (G) On her hospital day 52: 
After methylprednisolone (60/40 mg 7 days) and discharged home from the hospital on a regimen of oral methylprednisolone (60 mg on odd days and 40 mg on even days).
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Discussion
In this case, our initial diagnosis of AGEP was based on her medical history of allergy to levofloxacin along with her 
presentation of rash, hyperleukocytosis, and neutrophilia, and the almost resolved lesions after the 15-day treatment with 
methylprednisolone. However, the subsequent disease course with papules and itching was unexpected. Combined with 
a history of oral CBZ for herps zoster infection, morphological features, and positivity for EBV, we considered the 
possibility of DRESS syndrome. In support of this, the EuroSCAR AGEP and RegiSCAR DRESS scores for this case 
were 6 and 5, respectively, which classified the condition as “probable” for both AGEP4 and DRESS syndrome.14 

Overlapping SCARs are defined as cases that fulfill the criteria for a definite or probable diagnosis of at least two SCARs 
according to these scoring systems.13 Therefore, we diagnosed this patient with AGEP overlapping with DRESS 
syndrome caused by CBZ and levofloxacin.

Despite the limited possibility of internal organ involvement in AGEP, there are some reports showing lymph node 
enlargement, slight reduction in creatinine clearance, or slight elevation in liver enzyme levels.4,15 DRESS syndrome is 
a severe systemic drug eruption commonly associated with antibiotics and other drugs1,16 such as CBZ, which is the most 
common cause for this condition.17 Patients with DRESS syndrome typically present with fever, facial edema, skin 
rashes, eosinophilia, and internal organ involvement, which can be life threatening and carry a non-negligible risk of 
severe sequelae.1,16–18 The skin manifestations in DRESS syndrome can be polymorphous, the most common of which is 
a morbilliform rash that is characterized by a diffuse, pruritic, and macular exanthema.18

The pathogenesis of SCARs is still not yet completely understood. Recent studies have found a link between SCARs and 
genetic biomarkers, particularly genetic variants of human leukocyte antigens (HLA), T cell receptors (TCR), drug-metabolizing 
enzymes, and drug transporters.19 Commonly, culprit drugs are found to be phenotype- and ethnicity-specific. CBZ is an 
aromatic and antiepileptic drug and is a common culprit drug in the Chinese population associated with HLA-B*15:02 and HLA- 
A*31:01 alleles.19,20 HLA screening can be performed to prevent disease in susceptible patients and may help identify additional 
culprit drugs in the future. However, in our case, these tests could not be performed because of the patient’s poor condition.

In our case, two drugs commonly implicated in DRESS syndrome include levofloxacin, a fluoroquinolone antibiotic 
that can cause fever, and CBZ, which is used to treat herpes zoster neuralgia.20 There have been various reports of 
SCARs, especially DRESS syndrome, being caused by antimicrobial agents, including vancomycin, β-lactams, fluor
oquinolones, and other antibiotics, while the severity of the cases is controversial.21 It seems that fluoroquinolone- 
induced SCARs are milder with a shorter latency period and can be controlled a few days after drug discontinuation 
without any other intervention.21 Another potential contributing factor is the role of viral infection or reactivation in 
SCARs. Numerous studies demonstrate the reactivation of human herpes virus 6, EBV, and cytomegalovirus, or even 
sequential reactivation of several of these herpes family viruses associated with both short- and long-term morbidity and 
mortality.20,22 Consistent with this, our case had a history of varicella zoster virus infection and EBV duplication that 
may have been implicated in the pathophysiology of her disease.

Although AGEP and DRESS syndrome have different clinical presentations, they have a common T-cell–mediated 
pathogenesis.23 We assume that this mechanism, together with EBV and herpes virus infection, allowed for the 
presentation of overlapping features of these two SCARs. The coexistence of AGEP and DRESS syndrome in the 
same patient is rare as there are few reports of overlapping features in the literature.

Conclusions
We report a case of AGEP overlapping with DRESS syndrome that was aggravated after its initial control, likely caused 
by the patient’s previous treatment with CBZ and levofloxacin. This case demonstrates the importance of reviewing the 
complete medication history of patients with suspected SCARs because the culprit drug may have been taken months 
before admission. It is also important to check the history of drug allergies and virus infections with suspected DRESS 
syndrome because they may increase the severity of the disease. Early identification of factors involved in the 
pathogenesis of AGEP and DRESS syndrome is an important step in determining the appropriate management of the 
patient. Furthermore, identifying different SCARs affecting the patient is also important to help determine the appropriate 
course of treatment, follow-up, and short- and long-term prognosis.
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