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Clinical Implications

o This case report describes a drug reaction with
eosinophilia and systemic symptoms induced by
piperacillin-tazobactam. This syndrome is a potential life-
threatening drug-induced reaction with very low
incidence, but whose appearance is possible in childhood.

TO THE EDITOR:

The drug reaction with eosinophilia and systemic symptoms
(DRESS) is a severe delayed adverse drug-induced reaction.

The estimated incidence of this syndrome ranges from 1 in
1,000 to 1 in 10,000 drug exposures. ** The acronym describes a
potentially life-threatening syndrome that includes severe skin
eruption, fever, hematological abnormalities (eosinophilia or
atypical lymphocytes), and internal organ involvement. Drugs
that frequently induce DRESS include allopurinol, carbamaze-
pine, lamotrigine, phenobarbital, and sulfasalazine."”> DRESS
has rarely been reported in children with most being caused by
antibiotics (vancomycin, minocycline, cefixime, cotrimoxazol,
cefotaxime, ampicillin), aspirin, sulfasalazine, naproxen, carba-
mazepine, phenobarbital, phenytoin, and nevirapine. The reac-
tivation of herpesvirus (human herpesvirus 6 and 7 [HHV-6
and -7], cytomegalovirus [CMV], Epstein-Barr virus) has been
suggested to play a role in the pathogenesis of DRESS, although
it is unclear if the strong immune activation seen in DRESS is
the cause or the consequence of viral reactivation.””

We present a case of a child with DRESS induced by piper-
acillin-tazobactam.

A 13-year-old patient with no previous drug intake and no
personal or family history of any previous drug reaction or
allergic disease underwent surgery for acute necrotizing appen-
dicitis and peritonitis. His clinical course was unfavorable, pre-
senting with fever, abdominal pain, and biliary fluid output
through the surgical wound and the peritoneal drainage. A week
later he was operated on again, undergoing a right hemi-
colectomy and ileocolic anastomosis because of multiple intes-
tinal perforations. After surgery, he entered the pediatric ICU
and started treatment with piperacillin-tazobactam and linezolid-
fluconazole IV following the protocol for tertiary peritonitis in
our hospital. After 5 days, surgery was performed again because
of abdominal abscess.

He continued antibiotics and antifungal treatments for 2
weeks and was afebrile for several days. Then, he developed fevers
up to 39-40°C, which were poorly controlled with antipyretics
(paracetamol). Four days after onset of high fever, facial edema
and a maculopapular pruritic skin rash that was widespread and

FIGURE 1. Skin rash affecting more than 80% of the body
surface.

confluent, affecting over 80% of the body surface, appeared
(Figure 1). No mucosal membrane involvement occurred. One
day later cervical, axillary, and inguinal lymphadenopathy
appeared, coupled with eosinophilia (37%) (7982 ecosinophils/
mm?®) and increased liver enzymes (aspartate aminotransferase
171 U/L, alanine aminotransferase 370 U/L, gamma-glutamyl
transpeptidase 1324 U/L, alkaline phosphatase 366 U/L). There
were no atypical lymphocytes, and he had lymphocyte levels of
5%-8% with 1100-1300 lymphocytes/mm?. No changes in renal
function, pulmonary, or cardiac involvement were recorded. The
skin biopsy showed papillary dermis edema and exoserosis with
formation of intraepidermal vesicles and a small number of eo-
sinophils in the epidermis. In the superficial and middle dermis,
perivascular and interstitial inflammartory infiltrate was seen, with
numerous eosinophils and some lymphocytes.

Suspecting DRESS syndrome we proceeded to discontinue drug
treatment (paracetamol, piperacillin-tazobactam, linezolid, and flu-
conazol) replacing it with dexketoprofen, gentamicin, and vanco-
mycin, and parenteral anthistamine and corticosteroid (60 mg
prednisolone) treatment was begun. After 5 days, the fever notice-
ably decreased (37.5-37.9°C fever persisted for one more week), the
number of eosinophils decreased (1% one week after treatment with
corticosteroids was stopped), and transaminases normalized in the
fourth week after the onset of the cutaneous symptoms. The
cutaneous symptoms disappeared in 15 days, with skin peeling
especially in the limbs. The corticosteroids were stopped in 3 weeks.

The following laboratory tests were performed and were nega-
tive: serology against Salmonella, Brucella, Shigella, Mycoplasma
and hepatitis A, B, and C virus and HIV; PCR HHV-6, CMV,
and Epstein-Barr Virus taken in the first and third week (viral
serology and PCR) after the onset of the rash; antinuclear anti-
bodies, blood and urine culture. Subsequently, paracetamol
tolerance was verified through the administration of 500 mg every
8 hours for 7 days. Previously intradermal skin test and patch tests
with paracetamol were performed with negative results.

During admission, the lymphoblastic transformation test
(LTT) was performed as previously described. Briefly, lympho-
cytes, 1.5 x 10° cells/mL, were grown in triplicate for 6 days
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TABLE |. Diagnostic criteria for the diagnosis of DRESS syndrome (regiSCAR and Japan diagnostic criteria)

regiSCAR score®

Clinical findings -1 0 1 2 Japan diagnostic criteria®
Fever >38.5° No/U Yes Fever >38°C
Adenopathies No/U Yes Lymphadenopathy
Eosinophilia No/U At least one leukocyte abnormality
Eosinophils 0.7-1.49 x 21.5 x Leukocytosis (>11 x 10° LY
10° L™ 10° L™
Eosinophils if leukocytes <4 x 10° L™! 10%-19.9% >20% Atyphical lymphocitosis (>5%)
Atypical lymphocytes No/U Yes Eosinophilia (>1.5 x 10° L™
Skin involvement Rash >3 wk
Skin rash extent (% body surface area) No/U >50%
Skin rash suggesting DRESS U Yes
Biopsy suggesting DRESS No Yes/U
Organ involvement Liver abnormalities (ALT > 100 U/L)
Liver No/U Yes
Kidney No/U Yes
Muscle/heart No/U Yes
Pancreas No/U Yes
Other No/U Yes
Resolution >15 d No/U Yes Prolonged symptoms after
drug stopped
Other potential causes HHV-6 reactivation
ANA
Blood culture
Serology
HAV/HBV/HCV Chlamydia/mycoplasma Yes

If none positive and >3 of above negative

HAV, Hepatitis A virus; HBV, Hepatitis B virus; HCV, Hepatitis C virus; U, unknown; ALT, alanine aminotransferase; ANA, antinuclear antibodies; HHV-6, human

herpesvirus 6.
In bold: clinical data presented by the patient.

with piperacillin-tazobactam (45/5.6 and 4.5/0.56 ug/mL),
fluconazole (0.2 and 0.02 pg/mL), and linezolid (20 and
2 ug/ mL),4‘s only with culture medium as negative control and
with phytohemagglutinin (5 pg/mL PHA) as positive control. A
stimulation index greater than 2 was considered positive,” and
was not reached with any of the drugs.

A month after the patient’s release we conducted patch tests
with amoxicillin  (20%), ampicillin  (20%), piperacillin-
prazobactam (20%), linezolid (2 mg/mL), and fluconazole (2
mg/mL) with negative results. Afterward we conducted
intracutaneous tests with PPL (benzylpenicilloyl octa-L-lysine,
0.04 mg/ml) (Diater Laboratory, Madrid, Spain), MDM
(bencilpeniciloate sodium, 0.50 mg/mL) (Diater Laboratory,
Madrid, Spain), amoxicillin (20 mg/mL), ampicillin (20 mg/
mL), piperacillin-tazobactam (2 to 0.25 mg/mL), fluconazole
(0.02 and 0.2 mg/mL), and linezolid (0.2 mg/mL), cefurox-
ime (2 mg/mL) and ceftriaxone (2 mg/mL) with immediate
negative reading for all skin tests. The tests were positive at 24
and 48 hours with PPL, amoxicillin, ampicillin, and
piperacillin-tazobactam (erythematous papule with vesicles
with a diameter >1 c¢m), and negative for the other drugs. A
biopsy was performed of the intracutaneous test with
piperacillin-tazobactam with appearance of infiltrate similar to
the one described in the cutaneous biopsy of the initial
eruption. LTT was repeated 1 month after his release with
piperacillin-tazobactam, fluconazole, and linezolid at the
mentioned concentrations with positive results exclusively for

piperacillin-tazobactam 45/5.6 g/mL with a stimulation in-
dex of 2.68 (PHA stimulation index 25.6).

There are 2 diagnostic criteria for DRESS. This case would be
classified as atypical DRESS based on the Japanese® criteria
because the patient did not show reactivation of HHV-6
(Table I). Regarding the criteria of regiSCAR,7 a diagnostic
tool developed to diagnose DRESS, the patient is included
within the group of definite since he presents a score of 7
(Table I).

This case shows some of the typical features of this syndrome:
typical symptoms and negative LTT in the acute phase that
became positive 3-4 weeks after resolution. This has been reported
by the Japanese authors® and that differentiates it from other drug-
induced cutaneous disorders such as Steven-Johnson.*®

Regarding the causal agent, both skin tests and LTT show
sensitization to piperacillin-tazobactam, and the skin tests to
PPL, ampicillin, and amoxicillin were positive. These data
indicate a high possibility of cross-reactivity of piperacillin-
tazobactam with other penicillins. The patient had negative
in vivo tests with other beta-lactams such as ceftriaxone and
cefuroxime. We would thus consider using cephalosporins if they
were the first line treatment based on future clinical indications.

Systemic corticosteroids are the mainstay of treatment,
particularly if they are administered in the earlier stages of the
disease, facilitating the resolution of the fever and skin rash. It is
necessary to reduce the initial high doses slowly (3-6 weeks) to
avoid the appearance of severe flare-ups. The use of other
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treatments such as intravenous immunoglobulins or the com-
bination of immunoglobulins with corticosteroids has not
shown advantages over the corticosteroids alone. Despite this,
corticoids do not help improve other aspects of the disease such
as mortality and sequelae within a year. However, because ste-
roids are immunosuppressants, there is a risk of increasing the
viral load of HHV-6,7 CMV if present. Therefore, it is advisable
to monitor viral load (HHV-6 and -7, CMV) in those patients
in whom reactivation is found, to introduce possible antiviral
treatment.”

DRESS is a severe reaction with a mortality around 10% in
published cases.” It is therefore important to try to establish the
etiology in these syndromes. In this case, both iz vive and in vitro
tests have proven useful. There have been over 40 drugs collected
as triggers of this syndrome.” Previously, a few cases caused by
piperacillin-tazobactam have been published'”'* but none in
children.

The patient was diagnosed with DRESS syndrome due to
piperacillin-tazobactam, and was advised to avoid penicillins. As
an extra precaution, he was also advised to avoid linezolid and
fluconazole and use equally efficacious alternatives to these drugs
if available because he had also received those medications before
the reaction, and their causative role could not be excluded with
certainty. If there are no equally efficacious alternatives, then a
decision to use these drugs can be made based on the clinical
presentation after an individualized risk and/or benefit analysis.
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