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SERUM SICKNESS-LIKE REACTION IN PEDIATRIC AGE -
EXPERIENCE OF AN IMUNOALERGOLOGY UNIT

DOENGA DO SORO-LIKE EM IDADE PEDIATRICA—EXPERIENCIA DE UMA UNIDADE DEIMUNOALERGOLOGIA

Francisca Martins', Tatiana Pereira", Diana Soares", Jorge Romariz", Fatima Praga", Herculano Costa", Claudia Pedrosa"

ABSTRACT

Background: Serum sickness is a systemic reaction reported after administration of heterologous serum. It is clinically characterized by
fever, skin lesions, arthralgia/arthritis, lymphadenopathy, and nephritis and by presence of immune complexes. Serum sickness-like reaction
mimics serum sickness and its pathophysiology is not well understood. It is more common in pediatric age and often associated with drug
administration. This study aimed to characterize serum sickness-like reaction cases evaluated at a Drug Allergy Clinic.

Material and methods: An analytical, retrospective, longitudinal study of a sample of 39 children (56% male) with diagnosis of serum
sickness-like reaction evaluated at a Drug Allergy Clinic between January 2007 and December 2017 was performed.

Results: Children had an average of 4.8 years at the time of reaction. In most cases (97%), beta-lactam antibiotics were the suspected
triggering drugs. On average, clinical manifestations developed 7.5 days after treatment start. Skin lesions developed in all patients, and
arthralgia/arthritis in 92.3%. Fifteen percent of children were hospitalized. Penicillin-specific IgE was evaluated in 87% of patients, but only
tested positive in two. Skin prick tests and intradermal tests were performed in 46% of cases and were positive in seven. Oral challenge test
was performed in 26% of patients and was positive in three.

Conclusion: Serum sickness-like reaction is a rare and poorly understood entity. Diagnosis is essentially clinical, requiring a high index of
suspicion. In the acute phase, usefulness of complementary tests lies mainly in the differential diagnosis with other diseases.
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RESUMO

Introdugdo: A doenga do soro é uma reagdo sistémica descrita apds administragdo de soro heterdlogo, caracterizada clinicamente por febre,
lesdes cutdneas, artralgias/artrite, linfadenopatia e nefrite, e laboratorialmente por presenca de imunocomplexos. A doenca do soro-like
mimetiza a doenga do soro, ndo estando a sua fisiopatologia bem estabelecida. E mais frequente em idade pediatrica e surge muitas vezes
associada a administragdo de farmacos. Este estudo pretendeu caracterizar os casos de doencga do soro-like avaliados numa consulta de
alergia a farmacos.

Material e métodos: Este foi um estudo analitico, retrospetivo e longitudinal de uma amostra de 39 criangas (56% do sexo masculino) com
diagnéstico de doenga do soro-like avaliadas em consulta de alergia a farmacos entre janeiro de 2007 e dezembro 2017.

Resultados: A idade média das criangas na altura da reagdo foi de 4,8 anos. Antibidticos beta-lactamicos foram os farmacos suspeitos na
maioria dos casos (97%). As manifestagdes clinicas surgiram, em média, 7,5 dias apds o inicio do tratamento. Verificaram-se lesdes cutaneas
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em todos os doentes e atingimento articular em 92,3%. Um total de
15% das criangas foram internadas. Foi efetuado doseamento de IgE
especificas em 87% dos doentes, tendo sido positivo em apenas dois.
Foram realizados testes cutaneos por picada e intradérmicos em 46%
dos casos, com resultados positivos em sete. A prova de provocagao
oral foi realizada em 26% dos doentes, tendo sido positiva em trés.

Conclusdo: A doenga do soro-like é uma patologia rara e
pouco estudada. O diagndstico é essencialmente clinico, sendo
necessario um elevado indice de suspeicdo. A utilidade dos exames
complementares reside principalmente no diagndstico diferencial
com outras patologias.

Palavras-chave: antibidticos; criangas; doenga do soro-like

INTRODUCTION

First described in humans in 1905 by Pirquet and Schick, serum
sickness (SS) is a systemic reaction that occurs after administration
of heterologous serum containing proteins of non-human species,
usually of animal origin.! It is a type lll hypersensitivity reaction
mediated by immune complexes (IC) deposited on the vascular
walls, activating the complement cascade with consequent release
of inflammatory mediators and tissue damage.>* The clinical
picture is characterized by exanthema, arthralgia/arthritis, fever,
lymphadenopathy, nephritis with albuminuria and hematuria and,
more rarely, hepatosplenomegaly. Laboratory findings include
circulating immune complexes and hypocomplementemia.??

Serum sickness-like reaction (SSLR) mimics SS symptoms, being
more common among the pediatric population. It is often associated
with drug administration, usually antibiotics, but other etiologies,
such as infections and vaccines, may be involved. The underlying
pathophysiological mechanisms remain unclear, but ICs are not
detectable in most cases. Consequently, SSLR does not usually
present with hypocomplementemia, vasculitis, or nephritis. Usually,
it occurs one to three weeks after exposure to a given agent and
typical clinical manifestations include fever, mostly urticarial rash,
and polyarthralgia.*>”7

Diagnosis is essentially clinical, being determined by the temporal
relationship between drug ingestion and symptomatology onset.
Auxiliary diagnostic exams are usually not required, as they are
not associated with characteristic laboratory abnormalities.8
Hemogram is usually normal or evidencing neutropenia, leukopenia,
lymphocytosis with plasmacytoid lymphocytes, eosinophilia, and
mild thrombocytopenia. C-reactive protein and sedimentation rate
may be slightly high. Hepatic cytolysis enzymes and renal function
indexes are usually within the reference values. Since IC formation
does not occur, these are usually not detected and the amount of
complement fractions is normal. Urinalysis reveals no changes.?
Differential diagnosis includes viral infections (such as infectious
mononucleosis, erythema infectiosum, or exanthema subitum),
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scarlet fever, erythema multiform, Kawasaky’s disease, Henoch-
Schonlein purpura, juvenile idiopathic arthritis, acute annular
and reactive

urticaria, disease,

arthritis.>®

disseminated meningococcal

Treatment consists of discontinuing the triggering agent and, if
necessary, using symptomatic therapy with analgesics, non-steroidal
anti-inflammatory drugs, antihistamines, and corticosteroids.
Progression is usually benign and self-limiting, with complete
resolution within seven to 21 days.3%?

The aim of this study was to characterize SSLR cases evaluated in a

Pediatric Allergy Clinic.

MATERIALS AND METHODS

This was an analytical, retrospective, longitudinal study of 39
children evaluated at a Drug Allergy Clinic between January 2007 and
December 2017, based on a data retrieved from children’s clinical
records.

Analysed variables included age, gender, family and personal
history of atopy, suspected drug and prescription reason, clinical
manifestations, reaction timing, treatment, and allergy study results.

Since no guidelines are available in the literature concerning the
most appropriate approach for patients with SSLR suspicion, the
authors decided to perform a study based on complementary tests
performed upon suspicion of hypersensitivity reactions to beta-
lactam antibiotics (Figure 1).

Serum levels of specific IgE for beta-lactams (penicillin G, penicillin
V, amoxicillin, ampicillin, and cefaclor) were determined by
immunoenzymatic method, with results expressed in kU/L. The cut-
off of 0.35 kU/L was considered positive. Skin prick tests (SPT) and
intradermal tests were performed according to European Academy
of Allergology and Clinical Immunology (EAACI) standards, and
injectable formulations of drugs to be tested (Diater® formulations
of PPL, MDM, amoxicillin, and clavulanic acid) were used up to
maximum non-irritating dilutions, with saline as negative control and
histamine hydrochloride at 10 mg/mL as positive control.

In absence of a previous severe systemic reaction and after obtaining
informed consent from parents or caregivers, an oral provocation
test (OPT) was performed at a day-care hospital, consisting on
administration of increasing doses of the suspicious drug under
medical supervision. Patients kept taking the medicine for the tested
drug at home for up to eight days at the usual dose and frequency.

Data retrieved was organized and coded using SPSS 23.0 for
Windows, and a descriptive analysis of variables under study was
subsequently conducted.



NASCER E CRESCER

BIRTH AND GROWTH MEDICAL JOURNAL
year 2019, vol XXVIII, n.° 3

Specific IgE for beta-
lactam antibiotics

Figure 1 - Complementary tests performed upon SSLR suspicion

RESULTS

A sample of 39 patients was identified in a total of 7729 first visits,
56% of which male (n=22). Average age at reaction time was 4.8
years (median 4.2 years), with a minimum of seven months and a
maximum of 14.8 years. Only 23.1% of patients (n=9) had a personal
history of atopy and none had a previous personal or family history
of drug allergy.

Beta-lactam antibiotics were the suspected drugs in most cases
(97%, n=38): amoxicillin in 56.4% (n=22), amoxicillin with clavulanic
acid in 35.9% (n=14), and cefaclor in 5.1% (n=2). One patient had a
suspected allergy to clarithromycin. Drugs involved were mostly used
in upper respiratory tract infections: 48.7% (n=19) in tonsillitis and
30.8% (n=12) in acute otitis media.

Clinical manifestations emerged on average 7.5 days after treatment

start (median of eight days; range one to 18 days). Skin lesions were

Positive Negative
o Skin prick tests and
Eviction intradermal tests
. . Oral
Test for Positive Negative provocation test
alternative drugs
Eviction Positive Negative
Test for Eviction No eviction
alternative drugs
Test for

alternative drugs

present in all children, arthralgias/arthritis in 92.3% (n=36), with
gait refusal in 17.9% (n=7) and fever in 38.5% (n=15). The most
frequent cutaneous manifestation was urticaria (56.4%, n=22),
followed by maculopapular exanthema (33.3%, n=13) and urticaria
multiforme (7.7%, n=3). Only one child reported vasculitis-suggestive
changes. Rash was associated with pruritus in 69.2% of cases (n=27).
Angioedema (lip and periorbital) was observed in two children.

Only 23.1% (n=9) of cases had a blood analysis during acute phase.
Main alterations found included leucocytosis with neutrophilia
and increased C-reactive protein. No changes were observed in
the remaining tests, including in the complement study (C3 and C4
fractions).

Most children (89.7%, n=35) attended the Emergency Department
and were treated with antihistamines (56.4%, n=22), corticosteroids
(41%, n=16), and non-steroidal anti-inflammatory drugs (33.3%,

n=13). Fifteen percent of children were hospitalized.



Regarding study performed at the Drug Allergy Clinic, determination
of specific IgE for beta-lactam antibiotics was requested in 87%
(n=34) of patients, resulting positive in two ( amoxicillin was the
suspected drug). Penicillin G was positive for one patient and
penicillin V, penicillin G, amoxicillin, and ampicillin were positive for
the other patient.

SPT and intradermal tests were performed in 46% (n=18) of cases,
with positive results in seven cases. For five patients, implicated
drugs were amoxicillin and clavulanic acid in association. For the
remaining two patients, suspected drugs were amoxicillin and
cefaclor. All patients with positive skin tests were advised to maintain
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penicillin avoidance.

OPT was performed in 26% (n=10) of patients, and positive in
three. In all cases, drugs tested were the suspected. In OPT positivity
cases, drugs involved were amoxicillin and amoxicillin with clavulanic
acid. In these patients, OPT was performed with an alternative drug
(ceftriaxone, cefuroxime or azithromycin) and results were negative.

Nineteen patients refused to remain on the study and were discharged
from the clinic with indication to avoid beta-lactam antibiotics, as
hypersensitivity to these drugs was not possible to confirm or exclude.

Table 1 depicts a summary of the characteristics of patients with
positive study results.

Table 1 - Characteristics of patients testing positive at the Drug Allergy Clinic

Sex Age Suspect drug Specific IgE SPT/IT OPT Alternative drugs

M 49 Amoxicillin sIgE Pen G 2.3 kUA/L NP NP Ceftriaxone, cefuroxime

F 9.2 Amoxicillin sIgE IgE Pen V 2.4, Pen G 1.5, NP NP Ceftriaxone, cefuroxime

Ampi 1.7 e A 2.3 KUA/L

M 4.6 Amoxicillin + CA Neg Pos NP Ceftriaxone, cefuroxime

M 7.1 Amoxicillin + CA Neg Pos NP Ceftriaxone, cefuroxime

F 5 Amoxicillin + CA Neg IT pos NP Ceftriaxone, cefuroxime

M 2 Amoxicillin + CA | Neg IT pos NP Ceftriaxone, cefuroxime

M 3 Amoxicillin + CA Neg IT pos NP Ceftriaxone, cefuroxime

F 1.7 Amoxicillin Neg IT pos NP Ceftriaxone, cefuroxime

F 3 Cefaclor Neg IT pos NP Azithromycin

F 4 Amoxicillin Neg Neg Pos Ceftriaxone, cefuroxime

F 4.6 Amoxicillin + CA Neg Neg Pos Ceftriaxone, cefuroxime,
azithromycin

M 0.7 Amoxicillin + CA | Neg Neg Pos NP

DISCUSSION -, polyarthralgia, and fever.> 71314 Absence of laboratory disease-

In the present study, children’s median age was 4.2 years, which
agrees with the literature indicating a high prevalence of SSLR below
the age of five.1**?

Antibiotics, particularly beta-lactams, are the most frequently
involved drug class, with cefaclor classically described as the most
commonly implicated drug.>>7* In the present study, cefaclor was
the suspected drug only in two patients, what may be explained by
its lower use in this age group and geographical area.

Reactions developed on average 7.5 days after treatment, which
is consistent with other studies reporting that the typical interval
between drug administration and symptom onset is seven to 21
days. 3> 71314

Also in agreement with the literature, in this study the most frequent

clinical manifestations were rash — mostly urticarial and pruritus

specific changes described in other studies was also apparent in this
study.®*31 Thereby, the usefulness of complementary diagnostic
tests lies mainly in the differential diagnosis with other pathologies.

As noted, treatment consists of discontinuing the triggering agent
and in symptom relief. A short corticosteroid cycle may be employed,
although no formal recommendations are in place for its systematic
use.**12 Disease prognosis is generally favorable, although in more
severe cases (fever >38.52C, disabling articular impairment, and
extensive and petechial rash) hospitalization may be required.? This
occurred in 15% of children in the present study.

There is no consensus in the literature about the most appropriate
approach to this type of reaction. SSLR does not meet indications for
skin (prick or intradermal) or challenge tests, but they are also not
contraindicated.’>*° One available option is determination of specific

IgE and skin tests for beta-lactams, with OPT being the gold standard
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to establish or exclude an hypersensitivity diagnosis.’® Nevertheless,
OPT with a suspected drug will only be performed if specific IgE
and skin tests are negative, as in the present study. Performing OPT
with alternative drugs allowed the identification of safe antibiotic
alternatives for patients with confirmed SSLR.

In this group of patients, refusal to conclude the study remained
significant, what may be partially explained by the age group in
question and by the severity of clinical presentation.

CONCLUSION

SSLR is a rare and poorly studied entity. The most frequently
implicated drugs are beta-lactam antibiotics. Diagnosis is essentially
clinical, requiring a high index of suspicion, and determined by the
temporal relationship between drug ingestion and symptom onset.
In acute phase, usefulness of complementary tests lies mainly in
the differential diagnosis with other pathologies. Such clinical cases
should be referred to a specialized Drug Allergy Clinic, where a

systematic approach is key for a correct diagnosis.
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