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SUMMARY
Drug reaction with eosinophilia and systemic symptoms
(DRESS) syndrome is a rare condition with a mortality
rate of up to 10%. Herein, we describe a case of DRESS
syndrome secondary to allopurinol and which may have
been precipitated by amoxicillin, the diagnostic challenge
it represented and the successful treatment of the
condition with corticosteroids.

BACKGROUND
Drug reaction with eosinophilia and systemic symp-
toms (DRESS) syndrome is a rare condition affect-
ing between 1 in 1000 and 1 in 10 000 patients
after exposure to associated medications.1–3 DRESS
syndrome is reported to have a mortality rate of up
to 10%,4–6 and therefore early recognition and
treatment initiation is crucial. It is characterised by
fever, lymphadenopathy, maculopapular rash,
haematological abnormalities (including eosino-
philia, leucocytosis, thrombocytopenia and
anaemia) and multiorgan involvement, with the
most commonly involved systems being the hepatic
and renal systems.1 5 7 8 DRESS may mimic more
common conditions, and the delay between a medi-
cation being started and the symptoms of DRESS
beginning (often 2–6 weeks later) confounds diag-
nosis further.1 5 7 8 Herein, we describe a case of
DRESS syndrome secondary to allopurinol and the
diagnostic challenge it presented.

CASE PRESENTATION
A 73-year-old woman presented to our accident
and emergency department with a 2-week history
of a neck lump and a 4-day history of fever, vomit-
ing and diarrhoea. Her medical history revealed
hypothyroidism and spinal stenosis. Medications
were aspirin, levothyroxine, dosulepin, simvastatin,
losartan, allopurinol and indapamide. There was
no history of drug hypersensitivity reactions. Prior
to presenting to hospital, she had taken two doses
of clarithromycin followed by 5 days of
phenoxymethylpenicillin.
The patient lived with her son and his partner.

There was no history of exposure to tuberculosis or
recent travel. She smoked 20 cigarettes per day. The
initial recorded temperature was 38.5°C and exam-
ination revealed a smooth, tender 5 cm×5 cm lump
in the submandibular region. Several small lumps
were noted in the upper outer quadrant of the left
breast. Admission blood tests revealed a white cell
count of 6×109/L with normal differential, a

C reactive protein of 29.5 mg/L and an estimated-
glomerular filtration rate of 36 mL/min from a
baseline of >60 mL/min. She was started on oral
coamoxiclav.
An ultrasound scan of the neck lump revealed mul-

tiple reactive nodes, which were thought likely due to
infection. Fevers continued and a non-pruritic macu-
lopapular rash appeared first on the lower limbs
(figure 1) and then involving the trunk and upper
limbs. Antibiotics were converted to a 5-day course
of intravenous vancomycin 750 mg two times a day
and intravenous metronidazole 500 mg three times a
day. Differential diagnoses considered at this time
were infection, allergic response to penicillin and
paraneoplastic phenomenon in association with the
breast lumps. On day 5, the patient was given oral
chlorpheniramine 4 mg and dexamethasone 4 mg
intravenously with the thought that the rash could
represent a drug reaction. By day 7, the eosinophil
count had risen to 1.2×109/L. The patient was trans-
ferred to our infectious diseases unit and dermato-
logical opinion was sought.

Figure 1 Maculopapular rash covering the lower limbs
of our patient.
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Core biopsy of the enlarged lymph node revealed no pus cells
and no organisms were seen on the Gram stain. Culture of the
excised node, including mycobacterial culture, yielded no
growth. Blood cultures grew no organisms, urinalysis was unre-
markable and microscopy noted an absence of pyuria, and
multiplex RT-PCR of a viral throat swab was negative.
Further serological and PCR testing was performed as detailed
in tables 1 and 2. A CT chest, abdomen and pelvis revealed only
cervical and left axillary adenopathy measuring up to 1.3 cm in
diameter and a few small nodules in the left breast. An appoint-
ment at the breast centre was arranged.

Over the following week, the patient exhibited intermittent
fevers over 38°C and began having rigors. She developed dys-
pnoea and diffuse wheeze, receiving oxygen therapy as her
SaO2 dropped below 94%. Her eosinophils rose to 2.3×109/L.
Her upper and lower limbs became oedematous, she developed
periorbital oedema and the rash became more erythematous and
confluent in areas (figures 2 and 3).

On the 12th day of admission, blisters developed on the
patient’s lips (figure 4) without oral or genital mucosal ulcer-
ation. Lip swabs were taken and PCR was negative for herpes
simplex virus one and two and varicella-zoster virus. Further
dermatology advice was sought and clinical opinion favoured a
drug reaction. A full medication review was conducted.
Allopurinol was found to have been started 1 month prior to
presentation and symptoms had begun 2–3 weeks after this,
while antimicrobial therapy had been started after symptom
onset. Allopurinol was immediately stopped, and on day 17,
once it was clear that the diagnosis was likely to be DRESS syn-
drome, the patient was started on 3 days of once daily pulsed
intravenous methylprednisolone 400 mg followed by oral pred-
nisolone 40 mg once a day.

Eosinophil count peaked at 4.2×109/L 3 days after stopping
allopurinol, and then resolved within 24 h of introduction of
steroid therapy, as did the high fevers (figure 5). The patient
reported reduced visual acuity and developed marked periorbital
oedema and was subsequently found to have a bilateral conjunc-
tivitis, which was treated with chloramphenicol 0.5% and dexa-
methasone 0.1% eye drops. The maculopapular rash improved
and limbs became less oedematous over the following week.

Liver function tests were normal on admission, but at the
time of lip blistering, the International Normalised Ratio rose to
3.3; this normalised following a single 10 mg dose of intraven-
ous phytomenadione (vitamin K). On day 23, the patient’s

alanine transaminase (ALT) began to rise. An ultrasound scan of
the liver showed changes in keeping with hepatitis. The ALT
peaked at 738 iu/L and then normalised.

Serial quantitative DNA PCR assays were undertaken for
Epstein-Barr virus (EBV), cytomegalovirus (CMV), human
herpes virus (HHV)-6 and HHV-7 owing to the association
between reactivation of these viruses and DRESS syndrome.9–16

All were negative (table 1). The patient continued to improve
and after 7 days of 40 mg prednisolone once daily, therapy was
reduced first to 30 mg once daily, then after a further 5 days to
25 mg once daily. However, after two doses of 25 mg prednisol-
one, the patient experienced further fevers, the maculopapular
rash reappeared on her limbs and her ALT rose to 533 iu/L. This
was thought to reflect a relapse of DRESS syndrome, and pred-
nisolone was increased back to 40 mg.

Mammography was performed and was unremarkable, and
further clinical history and examination was consistent with a
diagnosis of hidradenitis suppurativa. The patient remained on
40 mg prednisolone once daily for 1 month following discharge,
after which the dose was reduced by 5 mg/week to 10 mg once
daily. She remained on this until 3 months after discharge, at
which point a complete tapering of steroids without symptom
relapse still proved difficult and she was considered for steroid-
sparing therapy. Our patient’s symptoms improved, but
3 months later she was admitted with community-acquired
pneumonia and acute kidney injury, for which she was treated
with intravenous levofloxacin. Though she made a good recov-
ery, renal insufficiency persisted, the cause of which is unclear.

DISCUSSION
DRESS syndrome, also known as drug-induced hypersensitivity
syndrome (DIHS), was originally observed in patients treated
with anticonvulsants in the 1930s.1 It is most commonly asso-
ciated with antiepileptics, allopurinol and sulfonamides.1 5 6 17 18

Table 1 Serological and PCR tests for herpesviruses performed
during our patient’s admission, all of which were negative

Day of admission Serological/PCR test

6 CMV IgM
EBV IgM

9 EBV VCA IgM
16 HHV-6 DNA

HHV-7 DNA
HHV-8 DNA

25 CMV IgM
EBV VCA IgM

31 CMV DNA
HHV-6 DNA
HHV-7 DNA
HHV-8 DNA
EBV DNA

CMV, cytomegalovirus; EBV, Epstein-Barr virus; HHV, human herpes virus; VCA, viral
capsid antigen.

Table 2 The results of other PCR and serology tests carried out
on our patient

Test type PCR or serology performed
Results of testing
(normal range)

Autoimmune
screen

C3 1.41 (0.75–1.65) g/L
C4 0.31 (0.14–0.54) g/L
cANCA Negative
pANCA Negative
ANA Negative
rheumatoid factor 11 IU/mL
Anti-CCP <0.5 μ/mL

Microbiology Bartonella henselae IgM and IgG Below detectable limits
Bartonella quintana IgM and IgG Below detectable limits
Toxoplasmosis IgM and IgG IgM negative; IgG

positive
Syphilis EIA Negative
Antistreptolysin O (ASO) titre 200 (<200) IU/mL

Virology Rubella IgM and IgG g Negative

Parvovirus IgM and parvovirus B19
DNA
Mumps IgM
Measles IgM
HIV-1/2 Ag/Ab
Enterovirus RNA
Hepatitis A IgM Ab
Hepatitis B HBsAg
Hepatitis C Ab

ANA, antinuclear antibody; cANCA, cytoplasmic antineutrophil cytoplasmic antibody;
CCP, cyclic citrullinated peptides; EIA, enzyme immunoassay; pANCA, perinuclear
antineutrophil cytoplasmic antibody.
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DRESS syndrome typically presents with fever, followed by a
maculopapular rash covering the limbs, trunk and face, lymph-
adenopathy, haematological abnormalities and multiorgan
involvement, with liver involvement being the most
common.1 5–7 15 19 20 Table 3 depicts the range of involvement
of different body systems. Our patient had many of the most
common features of DRESS syndrome, including fever, lymph-
adenopathy, a maculopapular rash, mucosal blistering, limb and
periorbital oedema, fevers, eosinophilia, a drop in haemoglobin,
pneumonitis, hepatitis and evidence of kidney injury. However,
our case is unusual in that the lymphadenopathy preceded the
maculopapular rash, and this made diagnosis difficult, with
initial presentation making an infective cause seem most likely.7

DRESS presenting with oropharyngeal symptoms prior to a rash
has been reported previously.16 Our patient also developed con-
junctivitis, a recognised but less widely reported form of
mucosal involvement.6

Diagnosis of DRESS syndrome is clinical, with several criteria
for diagnosis being suggested. These include The European
Registry of Severe Cutaneous Adverse Reactions to Drugs and
Collection of Biological Samples (RegiSCAR) criteria, the

Japanese DIHS criteria and Bocquet’s criteria. A recent com-
parative study by Kim and Koh4 suggested that criteria set out
by Bocquet (box 1) were the most appropriate in clinical prac-
tice. Patch testing or lymphocyte transformation tests can be
used if there is uncertainty regarding the offending drug.21 Our
patient meets all of Bocquet’s criteria.

Possible differential diagnoses for DRESS syndrome include
Stevens-Johnson Syndrome (SJS), Toxic Epidermal Necrolysis
(TEN), Acute Generalised Exanthematous Pustulosis (AGEP)
and erythroderma (exfoliative dermatitis). Compared to these
other conditions, DRESS syndrome typically occurs after a
longer period from exposure to the medication and takes longer
to subside. Although SJS and DRESS syndrome are both on the
same spectrum of severe cutaneous adverse reactions to drugs
(SCARs) and overlap between the two conditions does exist, the
presence of eosinophilia and involvement of multiple viscera in
our patient favour DRESS syndrome.22 23 Other differential
diagnoses for DRESS syndrome include acute viral infections,
haematological and lymphocytic conditions and vasculitides.1 7

DRESS syndrome is classified as a type IV T-cell mediated
delayed hypersensitivity reaction,20 though pathogenesis is only

Figure 2 Oedema of the lower limbs and a maculopapular rash.

Figure 3 Oedema of the upper limbs and a maculopapular rash.

Figure 4 Blistering of the lips occurring in our patient.
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partially understood. It is thought that DRESS syndrome may
be caused by genetic defects in detoxification of the offending
drug, leading to immunological reactions to accumulating react-
ive metabolites.5 24 In the case of allopurinol, it has been pro-
posed that there is significant lymphocyte proliferation in
response to both allopurinol and its metabolite, oxypurinol,
with immunological cell-mediated reactions to both of these
products.25 Furthermore, certain human leucocyte antigen var-
iants may increase susceptibility to certain drugs.9 The reactiva-
tion of latent herpesviridae infections, typically
HHV-6,5 7 11 16 26 CMV, EBV and HHV-7,9 10 12–15 has also
been implicated, with some studies suggesting sequential reacti-
vation of the herpes viruses, the order of which varies.13–15

However, the direction of causality is unclear. It may be that
DRESS begins as an allergic reaction to a certain drug, causing
stimulation of T cells leading to herpes virus reactivation, or
that a primary herpes virus infection causes stimulation of
T cells which then cross-react with certain drugs.15 In one
reported study, 62 of 100 patients had a rise in HHV-6 IgG titre
2–4 weeks after the onset of symptoms, with significant
amounts of HHV-6 DNA found in 18 of these patients. This
study also demonstrated that a worsening of symptoms corre-
lated to HHV-6 reactivation, and that it was a poor prognostic
indicator.26 It is thought that the reactivation of the herpesviri-
dae may explain why the symptoms of DRESS syndrome may
persist on withdrawal of the offending drug, as well as the viral-
like symptoms.10 Although herpesvirus reactivation was not
detected in our patient, it is possible that we did not test soon
enough or frequently enough; moreover, we assayed by RT-PCR
rather than serology while one case series reported serology as
more sensitive.26 It has been suggested that the herpesviridae
should be tested for weekly, in order to assess the sequence of

virus reactivation and how it correlates clinically,13 and clini-
cians should be aware of this suggestion.

It has been found that amoxicillin may induce a worsening of
DRESS syndrome in patients already taking a DRESS-inducing
drug; it is also hypothesised that this may be due to reactivation
of herpesviruses.27 In several cases, the worsening of symptoms
came only a few days after the addition of amoxicillin to the
drug regime.16 27 28 Mardivirin et al27 showed that amoxicillin
administration was associated with a worsening of mild symp-
toms of DRESS syndrome, and induced HHV-6 replication in
vitro. It may be that amoxicillin is initially given in patients pre-
senting with early symptoms of DRESS syndrome, as in our
patient, with the thought of treating infection, and that this
then precipitates or accentuates development of DRESS. It
seems our patient developed a rash 1 day after starting coamoxi-
clav and 6 days after starting penicillin V, and whether either of
these β-lactams could have precipitated the rash and worsening
of symptoms is unclear. Ben Fredj et al29 reported a patient
without previous allergy developing an allergic reaction to
amoxicillin after an episode of DRESS syndrome secondary to
allopurinol, suggesting that cosensitisation may occur and
caution is required when considering the future use of amoxicil-
lin in our patient. Clinicans should be aware of the relationship
between amoxicillin and DRESS syndrome, as the occurrence of
DRESS following amoxicillin exposure may cause them to
misidentify amoxicillin as the culprit drug and not conduct a
thorough medication review.

DRESS is often prolonged with several episodes of remission
and relapse.17 20 In our patient, relapse occurred when steroid
therapy was tapered too quickly. Kim and Koh4 analysed 37
patients and found that clinical manifestations of DRESS per-
sisted for 8–108 days, reflecting the disease’s unpredictable

Figure 5 Eosinophil counts (red line) and temperature recordings (blue line) of our patient during her hospital admission. Also marked are the
points at which dexamethasone 4 mg intravenously was administered (a second dose was administered 12 h later), the last dose of allopurinol was
administered, a single dose of prednisolone 40 mg orally was administered, the first of three doses of methylprednisolone 400 mg intravenously
once daily was administered, prednisolone 40 mg orally once daily was started, and prednisolone doses were switched to 30 mg orally once daily,
25 mg orally once daily and back to 40 mg orally once daily. Note that the frequency of temperature recordings was greater earlier in the admission
when our patient was reporting symptoms of fever.
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nature. Our patient’s symptoms persisted for at least 2 months.
Kim and Koh4 also suggested that lymphocytes, eosinophil and
creatinine and ferritin levels taken at the onset of DRESS syn-
drome could be useful prognostic markers. Moreover, liver
involvement and allopurinol-induced disease are both associated
with a higher mortality rate.5

Currently, there are few guidelines for the management of
DRESS syndrome. Most importantly, the management of
DRESS syndrome is withdrawal of the offending medication,
but it very much depends on organ involvement and should
involve input from multiple specialties. Descamps et al30 pro-
posed a decision tree for treatment of DRESS syndrome, based
on the severity of visceral manifestations. In the absence of

severe disease, it has been suggested that patients be treated
with topical steroids in addition to supportive therapy such as
emollients and antihistamines. For more severe cases of DRESS
syndrome, high-potency topical steroids and systemic corticos-
teroids are the mainstay of treatment,6 20 21 30 with early admin-
istration shown to improve significantly clinical symptoms and
laboratory results.17 21 Expert opinion suggests that the dose of
corticosteroid should be 1.0–1.5 mg/kg/day prednisone or
equivalent,7 15 21 with gradual dose tapering over 6–8 weeks
once the patient is stable.7 15 31 Further, intravenous methyl-
prednisolone at 30 mg/kg for 3 days can be used if corticoster-
oids are ineffective or there is significant visceral
involvement.15 21 30 31 Our patient received an initial dose of
4 mg dexamethasone intravenously on day 5 (owing to diagnos-
tic uncertainty) and received 40 mg prednisolone on day 17, fol-
lowed by 3 days of 400 mg intravenous methylprednisolone and
subsequently 40 mg prednisolone daily, plus topical steroids and
emollients, and the symptoms resolved rapidly. Our patient
weighed 84.2 kg and the doses of corticosteroid therapy given
were effective initially. In the absence of specific guidance on
the initial rate of steroid tapering, we decided to taper at a rate
that was, in hindsight, too fast and led to symptom relapse. Our
experience emphasises the lesson that clinicians should taper
corticosteroids with the possibility of symptom relapse in mind.
In cases where DRESS syndrome is accompanied and compli-
cated by virus reactivation, antiviral therapy may be consid-
ered,20 but reports of such usage are rare. In a handful of cases,
intravenous immunoglobulin (IVIG) has been used in addition
to corticosteroid therapy, though there are mixed reports of its
effectiveness.32–36 Plasmapheresis and immunosuppressive
therapy may also be potential therapies in DRESS syn-
drome.21 37 38 There are several case reports suggesting that,
following DRESS syndrome, a patient may have a predisposition
to developing an autoimmune disease such as systemic lupus
erythematosus, autoimmune thyroiditis, rheumatoid arthritis or
type 1 diabetes mellitus, and it is thus important to consider this
during follow-up.10 20 39–43 Our patient developed pneumonia
3 months after discharge from hospital and chronic renal insuffi-
ciency, and although an association cannot be confirmed, both
are recognised sequelae of DRESS syndrome.6 40

In this report, we have highlighted the presentations of
DRESS syndrome and how easily it can mimic severe systemic
infection. Our case was typical of allopurinol-induced DRESS
syndrome, but diagnosis was confounded by early lymphaden-
opathy. Our case supports the theory that amoxicillin may pre-
cipitate a flare of DRESS syndrome without being the instigating
medication. With the high mortality rate of the condition, espe-
cially in patients taking allopurinol, DRESS syndrome is a diag-
nosis that should be entertained and managed as early as
possible.

Learning points

▸ Always consider an iatrogenic cause for presenting
symptoms.

▸ A fever is not always indicative of infection.
▸ Always take a thorough drug history.
▸ Consider drug reactions even if onset is weeks after

introduction of a new medication.
▸ An unexplained eosinophilia can often provide an important

clue to aetiology.

Table 3 The clinical manifestations of DRESS syndrome1 5–7 15 19 20

Body system Clinical presentation

Skin ▸ Maculopapular rash
▸ Oedema of the limbs and

periorbital oedema
▸ Targetoid lesions
▸ Exfoliative dermatitis

▸ Vesicles
▸ Bullae
▸ Plaques
▸ Purpura
▸ Pustules

Mucosa ▸ Cheilitis
▸ Mucositis

▸ Enlarged tonsils
▸ Erythematous pharynx

Lymphatic Lymphadenopathy
Haematological ▸ Leucocytosis/leucopenia

▸ Atypical lymphocytes
▸ Anaemia

▸ Eosinophilia
▸ Thrombocytopenia
▸ Haemophagocytic

syndrome
Hepatic ▸ Hepatitis

▸ Hepatomegaly/
hepatosplenomegaly

▸ Hepatic necrosis with
liver failure

▸ Elevated transaminases
▸ Elevated alkaline

phosphatase
Renal ▸ Kidney injury

▸ Haematuria
▸ Proteinuria
▸ Elevated creatinine

▸ Elevated urea
▸ Interstitial nephritis
▸ Renal failure

Pulmonary ▸ Impaired pulmonary
function

▸ Acute interstitial
pneumonitis

▸ Lymphocytic interstitial
pneumonia

▸ Pleuritis
▸ Acute respiratory distress

syndrome

Cardiac Myocarditis Pericarditis
Neurological Meningitis Encephalitis
Endocrine ▸ Thyroiditis

▸ Sick euthyroid syndrome
Pancreatitis

Gastrointestinal ▸ Pancreatitis
▸ Colitis

Gastric ulceration

Box 1 Bocquet’s criteria for the diagnosis of DRESS
syndrome4

All three of the below criteria must be met:
1. Skin eruption
2. Blood eosinophilia (>1.5×109/L) or the presence of atypical
lymphocytes

3. Internal organ involvement including lymphadenopathies
(>2 cm in diameter), hepatitis (liver transaminase values over
twice the upper normal limit), interstitial nephritis and
interstitial pneumonia or carditis.
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