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Female, 14-year-old
DRESS syndrome
Blurry vision and dizziness ¢ erythematous papular rash

Allergology

Unknown ethiology

Drug reaction with eosinophilia and systemic symptoms (DRESS) syndrome is a drug-induced hypersensitivi-
ty reaction that can result in a severe cutaneous adverse drug reaction (SCAR). It is a rare and potentially life-
threatening condition that occurs after exposure to sulfonamides, antibiotics, or antiepileptics. Its incidence
in children is not established; however, the mortality rate is documented at approximately 10%. DRESS syn-
drome is believed to result from an interaction between multiple factors, including genetics, abnormalities of
metabolism, and reactivation of certain herpes family viruses including EBV and HHV-6. The classic presenta-
tion includes fever, rash, and lymphadenopathy. Symptoms begin approximately 3 to 8 weeks after exposure
to the offending agent.

We present a unique case of DRESS syndrome in a 14-year-old girl occurring after the ingestion of minocycline
and amoxicillin-clavulanic acid (amoxicillin). Identification of the offending agent was complicated by the pa-
tient having been on multiple antibiotics within a short timeframe of the initial presentation of symptoms. In
addition to swelling and pruritus, the patient experienced vision problems due to papilledema with bilateral
hemorrhage. The treatment course was further complicated by a decrease in kidney function, requiring the pa-
tient’s medication regimen to be adjusted accordingly.

This is a unique case of DRESS syndrome demonstrating the potential influence of certain viruses on the se-
verity of its presentation. This case also highlights the need to adjust the steroid regimen to reduce the poten-
tially harmful effects on various organ systems.

Drug Hypersensitivity ¢ Drug Hypersensitivity Syndrome e Eosinophilia
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Background

Drug reaction with eosinophilia and systemic symptoms (DRESS)
syndrome is classified as a drug-induced hypersensitivity re-
action, as well as a severe cutaneous adverse drug reaction
(SCAR). It is a rare and potentially life-threatening condition
that occurs primarily after exposure to antibiotics, particularly
sulfonamides, or antiepileptics [1,2]. Its incidence in children is
not established; however, its mortality rate is documented at
approximately 10% [3]. DRESS syndrome is believed to result
from an interaction between multiple factors, including genet-
ics, abnormalities of metabolism, and reactivation of certain
herpes family viruses, including human herpes virus (HHV)-6,
HHV-7, cytomegalovirus (CMV), and Epstein-Barr virus (EBV) [4].

The classic presentation of DRESS syndrome includes fever,
rash, and lymphadenopathy. Symptoms begin approximate-
ly 3 to 8 weeks after exposure to the offending agent. Facial
edema, which is considered as the hallmark feature of the dis-
ease, is present in approximately 76% of cases [5]. Typically,
the liver and kidney are affected, but other organs potential-
ly involved are the pancreas, thyroid, heart, brain, muscle, pe-
ripheral nerves, and eye [6].

In this case report, we present a unique case of DRESS syn-
drome occurring after the ingestion of amoxicillin and mino-
cycline. This report highlights the need for proper detail-ori-
ented history taking, necessity of close follow-up, with special
attention to the monitoring of renal function, and adaptations
in the scheduling of steroid tapering.

Case Report

The patient is a 14-year-old Black girl in generally good health,
who presented with a sore throat and a diffuse pruritic rash
over her entire body, which started 6 days prior to presentation.
The history that was gathered from the Emergency Department
(ED) visit was complex and required extensive questioning to
understand the sequence of events that may have led to her
symptoms. The patient presented to our ED with rash and
swelling of the face and arms (Figure 1). Prior to presenta-
tion to our ED, the patient had sought care at multiple urgent
care clinics and EDs. Approximately 14 to 30 days prior to ar-
rival, the patient was prescribed minocycline by a dermatol-
ogist. The exact date the medication was started is unknown
and was unable to be confirmed. Approximately 2 weeks later,
the patient went to a water park, after which she experienced
symptoms of suspected ear infection. The patient self-medi-
cated with an old bottle of amoxicillin for about 1 week, with
inconsistent frequency. Nonetheless, the symptoms persisted.
She visited an urgent care clinic and was prescribed amoxicillin
for a suspected sinus infection. A rash occurred after the first
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Figure 1. Erythematous papules visible on the patient’s arms.

prescribed dose of amoxicillin. Due to the nonspecific report-
ed timeline of the patient’s initial incomplete course of amox-
icillin, the patient’s timeline (Day 1) begins at presentation,
the day she took her first dose of prescribed amoxicillin and
the rash initially developed. The patient went on to complete
3 total doses of amoxicillin at this time (Table 1).

The rash was described as erythematous, with fine papules all
over her body. The face and arms were more affected than the
rest of the body. The rash was reported to have developed cra-
nio-caudally. The patient’s eyelids then became swollen bilat-
erally, with generalized face swelling. The patient stopped tak-
ing amoxicillin after the third dose, but the rash progressed,
and significant itching developed.

Six days later (Day 7), the patient sought care at an ED be-
cause of persistent itching. She was discharged home with
diphenhydramine. The pruritic rash persisted, and throat
swelling developed. Since her symptoms did not improve, the
patient returned to the ED the next day (Day 8). She noted an
increase in a diffuse erythematous papular rash all over her
body. Furthermore, the patient reported minor visual chang-
es, which she described as blurry vision and some dizziness.

At this time the patient was given steroids (Decadron, PO, re-
ported as standard dosing) and epinephrine IM, and was ad-
mitted for overnight observation. Her laboratory test results
showed alanine aminotransferase (ALT) of 70 units/L and as-
partate aminotransferase (AST) of 62 units/L (upper limit nor-
mal, 55 and 40 units/L, respectively). She was discharged the
next day (Day 9) with diphenhydramine and prednisone 20 mg
PO to take twice per day (bid). The patient followed this regi-
men for 3 days without an improvement in the swelling, rash,
and itchiness.

At this time (Day 12), the patient presented to our institution’s
ED with a pruritic, erythematous rash, and was noted to have
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Table 1. Patient timeline. The timeline displays the patient’s course starting from initial ingestion of the potential DRESS syndrome-
inducing medications and subsequent reactions leading to the patient’s symptoms, laboratory values, and steroid treatment
regimen are documented to show the patient’s course of illness and dosing of medications with subsequent steroid tapering.

DETAILS

Uncertain prior Month 1
history (Day 1-Day 14)

Month 3

Month 2
(Day 15-Day 45) (Day 46 onward)

DRESS Minocydine I Dav
syndrome

inducing
medications

Patient
symptoms

‘]Si

Amoxicillin course

Fever
Rash

Facial
Sweeling

Lymhpo-
enopathy

Blurry visoin

Notable Diphenhydra-
treatment mine

PO

Steroids and
Dose IV
Steroidﬁ I'
mycophenolic
Acid

Rash improves consistently, resolves into Month 4

periorbital edema. On physical examination, all body systems
were otherwise normal. Initial laboratory results were signifi-
cant for the complete blood count showing leukocytosis (an el-
evated white blood cell [WBC] count) of 38.5 k/pl, and a man-
ual differential with an eosinophil count of 18%. The patient
received IV fluids, diphenhydramine, and methylprednisolone
40 mg IV every 12 h. She was admitted for further monitoring.

Treatment with hydroxyzine was started on Day 13. This regi-
men of medications continued for 3 days, and the patient was
discharged home on Day 16. During the hospitalization, repeat
testing of eosinophils on a manual differential were noted to
be 15%. The patient was provided instructions to taper the
dose of steroids at home. The day following discharge (Day
17), the patient reported a fever of 39.1°C and an episode of
non-bloody, non-bilious vomiting. She went to her primary doc-
tor the next day (Day 18) complaining of a sore throat, fever,
cough, and blurry vision. Although her visual symptoms had
improved initially, the patient experienced a worsening in vi-
sual acuity and mild associated dizziness. She was prescribed
azithromycin and albuterol. Laboratory results were significant
for an elevated WBC of 35 k/pL.

Two days after seeing her primary doctor (Day 20, 4 days af-
ter discharge from our hospital) the patient returned to our ED
with a fever of 38.7°C, dizziness, submental and submandibu-
lar lymphadenopathy, and generalized maculopapular rash of
the arms, legs, torso, and back. She received a stress dose of
1 g of methylprednisolone and was admitted to the hospital.
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Magnetic resonance imaging (MRI) of the brain and electro-
cardiogram results were unremarkable. Ultrasound imaging
showed hepatomegaly. The patient’s liver function test (LFT)
results were significantly elevated, with ALT 1080 units/L and
AST 1836 units/L. The renal function test results showed a BUN
level of 15 mg/dL and a creatinine level of 2.22 mg/dL. Thus,
the patient was admitted to the Pediatric Intensive Care Unit.
Upon admission, the patient’s laboratory test results were sig-
nificant for leukocytosis (WBC 32.1 K/uL) and prominent eo-
sinophilia (eosinophils 18%) on the manual differential, which
was consistent with DRESS syndrome. The EBV titers were mea-
sured at IgM <36 U/mL and IgG 526 U/100 mL; the IgM titer
was within normal limits at this time. The patient received IV
methylprednisolone 1 g every 24 h for 3 days (finishing on Day
23). During this time, the patient’s LFTs and creatinine levels
were noted to be significantly elevated, but they later normal-
ized after the 3 days of IV steroid administration (Table 1).

The patient clinically improved, and was discharged from the
hospital (Day 24) with oral prednisone 25 mg bid after a 4-day
admission. The patient’s prednisone dosage was increased to
30 mg bid the next day (Day 25) because of ongoing symp-
toms. Throughout the following week, her laboratory values
were monitored closely on an outpatient basis, with specific at-
tention paid to her renal function. The patient’s creatinine level
was noted to increase from 1.28 mg/dL to 1.61 mg/dL (Table 1),
which prompted a multiple-day course of outpatient IV steroid
infusion treatment. The patient received a daily dose of IV so-
lumedrol for 4 days (Day 33 to Day 36). Similar to the results
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Figure 2. The fluctuation of liver enzymes during the patient’s
hospitalization period.

from her previous IV steroid treatment, there was dramatic im-
provement in her creatinine, with levels that decreased from
1.61 mg/dL to 1.33 mg/dL, and then to 0.86 mg/dL, with re-
starting of oral prednisone treatment of 30 mg bid (Table 1).

One week later (Day 43), the patient returned with complaints
of significant blurry vision. At an outpatient ophthalmology clin-
ic, she was found to have papilledema with bilateral hemor-
rhage. The patient went to the ED and was readmitted to the
hospital, approximately 1 month after her initial admission.

The 2 competing diagnoses at this time were pseudotumor cere-
bri, secondary to high-dose steroids, and ongoing DRESS syn-
drome. The patient’s MRI scan was unremarkable. The EBV ti-
ters were repeated and showed IgM >100 mg/dL, which was
significant and added to the complicated nature of this case, as
it indicates a possible reactivation of EBV, as compared with the
previous levels of IgM of 36 U/mL. The patient underwent a lum-
bar puncture with an increased opening pressure of 40 cm H20.
The results from all other studies were unremarkable. The pa-
tient was treated with acetazolamide, which led to an improve-
ment of symptoms, and the patient was discharged after 4 days.

The patient’s dosage of oral prednisone was decreased to 20 mg
bid, and while her creatinine had a brief increase to 1.19 mg/dL,
it consistently decreased afterward (Figures 2-4). The ongoing
concern of autoimmunity was continually followed up and only
nonspecific antinuclear antibodies (ANA) were found to be el-
evated, with a 1: 1086 titer. All other titers and values were
noted to be negative, indicating no significant concern of an
additional developing autoimmunity.

The patient was transferred to the affiliated academic medi-
cal center. Consultations with the Departments of Neurology,
Ophthalmology, Nephrology, Rheumatology, and Dermatology
confirmed the DRESS diagnosis. The rheumatology specialist
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Figure 3. The fluctuation of BUN levels during the patient’s
hospitalization period.
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Figure 4. The fluctuation of creatinine levels during the patient’s
hospitalization period.

repeated all titers, including histone AB, and only ANA was el-
evated, once again. The patient continued on prednisone 20
mg bid for fluctuating renal function indicators. On a repeat
ophthalmology examination, papilledema was still present but
was noted to have continually improved after the patient be-
gan treatment with acetazolamide. No other visual field deficits
were noted at the time. The patient’s renal function continued
to steadily improve. Finally, the patient was discharged after
a 10-day admission at the affiliated academic medical center
(Day 54). The ophthalmologist agreed that the patient should
continue taking prednisone, with slow tapering.

Although the protocol [7] recommended decreasing the pred-
nisone dosage by 5 mg per week and checking weekly labo-
ratory examination results, it was decided to maintain a to-
tal daily dosage of 40 mg, owing to the repeat elevation in
the patient’s creatinine values. Two days after discharge (Day
56) the patient’s creatinine level was 0.98 mg/dL, indicating
a significant improvement in her renal function. The patient
was administered mycophenolic acid for 3 days (completed on
Day 59). The administration of cyclosporine and cyclophospha-
mide was considered, but was refused by the patient due to
concerns of the effects on her kidneys and fertility. The patient’s

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]



Tomani M. et al:
A case of complicated DRESS syndrome
© Am J Case Rep, 2021; 22: €927951

Table 2. Registry of Severe Cutaneous Adverse Reaction (RegiSCAR) criteria.

1. Prolonged clinical symptoms 2 weeks after discontinuation of a medication
"""" 2. Macopapularrash
"""" 30 Fever>38C
"""" 4 EnlargedIN
"""" 5. Involvement of at least 1 internal organ (with ALT >1000
"""" 6. EosinophiliaG15)
"""" 7. leukooytosls

Table 3. Drug-induced hypersensitivity syndrome (DIHS)30 criteria.

1. Maculopapular rash developing >3 weeks after starting with the suspected drug
"""" 2. Prolonged clinical symptoms 2 weeks after discontinuation of the suspected druig
"""" 3 Fevers380
"""" 4 Liverabnormalities (alanine aminotransferase 5100 U/)
"""" 5. leukocyteabnormalities
"""" 6. leukogytosis GL1x100)
"""" 7. Atypical lymphocytosis (65%)
"""" 8 Fosinophilia GLSx10°0)
"""" 9. lymphadenopathy
""" 10, Human Herpes 6 reactivaton

rash significantly improved after 2 months of treatment. The
patient is still being followed by various specialists includ-
ing, but not limited to, rheumatologists, neurologists, and ne-
phrologists, and she continues to show clinical improvement.

The diagnosis of DRESS syndrome was considered early in the
patient’s initial hospital course; however, due to an inaccurate
reported history regarding the supposed timing of antibiotic
consumption, it was not considered to be the main differential
diagnosis. Upon further questioning during the worsening of
symptoms, the patient remembered consuming medication 21
days prior to her initial presentation for a suspected ear infec-
tion. It was discovered that the medication was amoxicillin. To
complicate matters further, the patient’s mother recalled that
she was also prescribed minocycline by a dermatologist weeks
before the initial symptoms began. This information greatly
helped our team formulate a more effective treatment plan. A
visual representation of the entire timeline is shown in Table 1.

Discussion

We present a unique case of DRESS syndrome for which we
propose further emphasis on the monitoring of renal function
throughout the course of the patient’s illness. For the most
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part, DRESS syndrome has been studied in the acute phase,
with particular attention paid to the monitoring of LFTs [8].

It is uncertain which drug caused the drug reaction and DRESS
syndrome in this particular case. The unknown timing and du-
ration of the minocycline prevents us from ruling out that this is
the culprit drug responsible for our patient’s symptoms, as hep-
atotoxicity, nephrotoxicity, eosinophilia, and DRESS have all been
reported as adverse effects of minocycline [9]. It is also possible
that amoxicillin led to the DRESS syndrome, perhaps in part due
to the short timeframe of repeated doses [10]. We emphasize
the necessity for proper history taking and discussion to show
that the proper diagnosis may not have been achieved were it
not for the realization of the potential reaction-causing drugs.

The current literature consistently states that DRESS syndrome
is typically caused by antiepileptic medications [11], but prac-
titioners should be aware of a severe reaction after the admin-
istration of antibiotics. This case emphasizes that causative
agents of DRESS syndrome can also be antibiotic therapy, and
not necessarily long-term antibiotic therapy. It was confirmed
by our team of specialists that the patient in this case met all
the necessary criteria to confirm the diagnosis of DRESS syn-
drome, as she met both DRESS/DIHS30 and DRESS RegiSCAR
criteria for diagnosis [12] (Tables 2, 3).
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An additional point of interest in our case is the patient’s age
and demographic. Although the patient was of age to be pre-
scribed minocycline, this was her first exposure to this medica-
tion. Mori et al showed that Blacks are most likely to develop
DRESS syndrome after the initiation of aromatic anticonvul-
sants drugs, whereas Han Chinese are most likely to devel-
op DRESS after allopurinol intake [3]. Our patient was an ad-
olescent Black female who developed DRESS syndrome after
antibiotic therapy, illustrating that further study is necessary
to show the possible genetic predisposition to specific ad-
verse drug effects.

A few viruses have been shown to be involved in drug hyper-
sensitivity reactions and DRESS syndrome. The typical viruses
include EBV and HHV6 [13]. In our patient’s case, HHV6 testing
was unable to be conducted due to multiple samples of an in-
sufficient quantity, but she was shown to have high EBV titers
on multiple occasions. Remarkably, the patient had a reactiva-
tion of EBV; the patient’s EBV titer from her initial admission
showed IgM 36 U/mL and IgG 496 U/mL, with a subsequent
increase and a positive EBV IgM 50.8 U/mL and 1gG 750.00 U/
mL 1 month later. These results are unusual because both EBV
IgM and IgG levels were low initially and later increased; how-
ever, this has been shown in previous literature [4] and dis-
plays the importance of testing EBV (and HHV-6) titers on pa-
tients with suspected or confirmed DRESS syndrome.

Multiple case reports and medical journals state that the long-
term prognosis and risk of mortality is mostly associated with
LFTs [8]. The peculiar aspect of this case is that her clinical
symptoms consistently coincided with her renal function. As
her creatinine levels decreased and renal function improved
after various steroid treatments, her clinical symptoms concur-
rently improved. This could indicate that renal function, spe-
cifically creatinine levels, could serve as a marker for severity
of illness in DRESS syndrome. The administration of IV ste-
roids had the most pronounced effect, resulting in the signif-
icant improvement of our patient’s LFTs, renal function, and
clinical manifestations. The use of steroids as a treatment for
DRESS syndrome needs to be specifically investigated to help
establish a proper protocol. Using creatinine as a marker for
ongoing steroid therapy is introduced as a novel concept in
this case study. This can also potentially help to direct the dose
adjustments and timing of the steroid taper. Of note, no fur-
ther immunomodulatory therapy was used, as the patient’s
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symptoms continued to improve. Intravenous immunoglobu-
lin (IVIG) was considered early on but was not given because
the patient showed a response to steroids. The use of IVIG is
considered anecdotal in nature, and a few studies show that
not only is not very beneficial, but that it may in fact be asso-
ciated with severe adverse effects [14].

Conclusions

There are numerous causes of DRESS syndrome, such as the
reaction to specific medication, viral interference, and genetic
predisposition. These range from a sole reaction to a particular
medication to reaction to a combination of medications and
the reactivation of certain viruses [5,13]. There is evidence of
genetic predisposition and lack of metabolizing enzymes for
these drugs, which cannot be ruled out in the present case [5].
DRESS diagnosis is further complicated because its symptoms
overlap with many autoimmune diseases [15,16]. This specific
case was complicated by the patient possibly having a reaction
to either minocycline or amoxicillin [9,10]. The reaction could
have also been due to repeat/prolonged exposure to amoxi-
cillin [9]. Given the patient’s ethnicity, it is possible the reac-
tion was caused by minocycline, which is common in those of
Caribbean descent [9,17]. The present case is unique, as this
is a rare presentation in a patient of this age and race/ethnic-
ity [18]. The young age of the patient also lends an opportu-
nity to potentially add to the knowledge of long-term effects
of DRESS syndrome [3]. Due to the complexity of DRESS syn-
drome’s etiology and diagnosis, the utmost caution is needed
with short-term and long-term management and the monitor-
ing of a patient’s care. Outlining the most effective immediate
treatment must include monitoring of both the liver and kid-
ney functions to reduce potential adverse effects on the renal
and hepatic systems. Long-term follow-up is needed to mon-
itor for early development of any potentially related comor-
bidities, such as autoimmune disease.

Additional therapies, such as IVIG, require further research
to better understand their utility in the treatment of DRESS
syndrome.
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