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Multiplex polymerase chain reaction
testing in pediatric inpatients with
febrile seizures

To the Editor:
In their large retrospective study, Subramony et al1 com-

pared the use of antibiotics, chest radiographs, and isolation
precautions for patients <18 years old, hospitalized at a
tertiary referral center and tested for respiratory pathogens
in the emergency department or during the first 2 hospital
days during a non-multiplex polymerase chain reaction period
(non-mPCR; 2349 patients) vs a multiplex polymerase chain
reaction period (mPCR; 2430 patients). The authors demon-
strated that patients in the mPCR group had more positive
tests (42.4% vs 14.4%, P < .01), had received fewer days of
antibiotics (4 vs 5 median antibiotic days, P < .01), had fewer
chest radiographs performed, (59% vs 78%, P < .01), and
were placed in isolation longer (20 vs 0 median isolation-
hours, P < .01) compared with the non-mPCR group. In
multivariable regression, patients tested with mPCR were
less likely to receive antibiotics for ≥2 days (OR 0.5, 95% CI
0.5-0.6), chest radiographs at admission (OR 0.4, 95% CI
0.3-0.4), and more likely to be in isolation for ≥2 days (OR
2.4, 95% CI 2.1-2.8) compared with the non-mPCR group.
The number of antibiotic days per patient days, however,
was similar (75 vs 86 antibiotic days per 100 patient days;
P = .4). Also, and of note, children in the mPCR group were
older, had more complex chronic conditions, and were ad-
mitted to the intensive care unit more frequently compared
with the non-mPCR group. The authors concede that their
main findings may not be generalizable to different subsets
of pediatric patients, and this finding is in line with the
inconsistent impact of mPCR testing found in other clinical
settings.2,3

We would like to add some specific data with regard to the
use of mPCR testing in children with febrile seizures,4 a
common pediatric neurologic emergency. In our retrospec-
tive study, we evaluated the role of mPCR analysis in diagnosis
of viral illness in children with febrile seizures, comparing
data from a premultiplex era (2009) with a period after
introduction of routine respiratory multiplex analysis (2010-
2013). We also investigated whether the detection of viral
pathogens by mPCR analysis translates into a significant
reduction in antibiotic use. Our multiplex panel (FTD Respi-
ratory pathogens 21; Fast-Track Diagnostics Ltd, Sliema,
Malta) included the following virus detections: influenza
A/H1N1; influenza B; parainfluenza type 1, 2, 3, 4; coronavirus
(NL63, 229E, OC43, HKU1); human metapneumovirus (A/
B); human bocavirus; rhinovirus; adenovirus; respiratory
syncytial virus (A/B); parechovirus; and enterovirus. This
commercial, real-time PCR assay was performed according
to the manufacturer’s instructions with excellent perfor-
mance in a number of studies.5

After institutional review approval by our local ethics
committee, 200 children with febrile seizures (mean age:

29.5 ± 1.4 months; 104 male) were included in this retrospec-
tive cohort study. Sites of infections were respiratory (44.5%),
gastroenteritis (11%), tonsillitis (10.5%), otitis media
(7.5%), urinary tract infection (1%), and vaccination-related
fever (1%). In 11.5% of children, a combination of different
foci was seen, and in 13% of children, no definite site of
infection could be established. In 2009, microbiology testing
(bacterial/fungal) was positive in 10 of 49 (20%) children
compared with 74 of 151 (49%) children in 2010-2013
(P < .01). The number of children treated with antibiotics
increased from 34.6% in 2009 to 48.3% in 2010-2013, and
the rate of positive virological studies increased from 20% to
48.3% (P < .01). mPCR analysis confirmed viral infections
in 52 of 73 cases (71.2%). The most common detected
viruses (multiple entries possible) by mPCR were adenovi-
rus (12), human bocavirus (10), enterovirus (9), rhinovirus
(7), respiratory syncytial virus (7), corona virus (7),
parechovirus (5), parainfluenza virus (5), and human
metapneumovirus (3).

Contrary to the results from the study by Subramony et al,1

and in line with previous other reports and meta-analysis,2,3

routine mPCR testing did not translate into a significant re-
duction in the use of antibiotics in our cohort. This finding
may at least in part be attributable to the specific condition
of febrile seizures with the potential underlying diagnosis of
meningitis/encephalitis, thus contributing to a “liberal” use of
antibiotics. It remains, however, somewhat unclear why an in-
crease in the use of antibiotics was seen in our cohort because
no substantial changes in antimicrobial stewardship were imple-
mented during this period. The noted increase in the use of
diagnostics and antibiotic treatment, however, may be caused
by children with more serious infections, because more un-
complicated cases (simple febrile seizure) are treated with
minimal interventions, possibly in an outpatient setting.6 Also,
it is important to note that a substantial number of patients
were started on antibiotics before they were admitted to the
hospital.

Krause et al7 concluded that the high sensitivity of PCR-
basedmethods is an important contribution to the diagnostic
assessment of children with respiratory tract infections,
but from a clinical perspective, it still remains difficult to
exclude a concomitant bacterial infection, especially in
immunocompromised patients. Moreover, children can shed
viral nucleic acids of specific pathogens for prolonged periods,
and their detectionmay not be directly associatedwith the acute
illness.

In addition, the interpretation of mPCR analysis also can
be difficult whenmore than one virus is detected, particularly
in respiratory specimens.5 On the basis of our findings,we con-
clude that mPCR is useful in detecting underlying viral causes
of febrile seizures, but the precise role of mPCR technique in
the management of these children awaits clarification. More-
over, it will be important to assess the role, potential, and limi-
tations of mPCR testing in well-defined subgroups of pediatric
patients.

www.jpeds.com • THE JOURNAL OF PEDIATRICSLETTERS TO THE EDITOR

274

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jpeds.2016.07.047&domain=pdf


Sascha Meyer, MD
Medical School

University Hospital of Saarland

Department of Pediatrics and Neonatology
University Children’s Hospital of Saarland

Jürgen Rissland, MD
Institute of Virology

University Hospital of Saarland

Arne Simon, MD
Department of Pediatric Hematology and Oncology

University Children’s Hospital of Saarland

Martin Poryo, MD
Department of Pediatric Cardiology

University Children’s Hospital of Saarland

Ludwig Gortner, MD
Medical School

University Hospital of Saarland

Department of Pediatrics and Neonatology
University Children’s Hospital of Saarland

Jelena Naric, MS
Medical School

University Hospital of Saarland
Homburg, Germany

References

1. Subramony A, Zachariah P, Krones A,Whittier S, Saiman L. Impact of mul-
tiplex polymerase chain reaction testing for respiratory pathogens on health-
care resource utilization for pediatric inpatients. J Pediatr 2016;173:196-
201, e2.

2. Wishaupt JO, Russcher A, Smeets LC, Versteegh FG, Hartwig NG. Clini-
cal impact of RT-PCR for pediatric acute respiratory infections: a con-
trolled clinical trial. Pediatrics 2011;128:e1113-20.

3. Doan Q, Enarson P, Kissoon N, Klassen TP, Johnson DW. Rapid viral di-
agnosis for acute febrile respiratory illness in children in the Emergency
Department. Cochrane Database Syst Rev 2014;(9):CD006452. doi:10.1002/
14651858.CD006452.pub4. Review.

4. Naric J, Rissland J, Simon A, Poryo M, Gortner L, Meyer S. Role of mul-
tiplex PCR analysis in children with febrile seizures.WienMedWochenschr
2016;doi:10.1007/s10354-016-0462-1.

5. Bierbaum S, Forster J, Berner R, Rücker G, Rhode G, Neumann-Haefelin
D, et al. (CAPNETZ study group). Detection of respiratory viruses using
a multiplex real-time PCR assay in Germany, 2009/10. Arch Virol
2014;159:669-76.

6. Oluwabusi T, Sood SK. Update on the management of simple febrile sei-
zures: emphasis on minimal intervention. Curr Opin Pediatr 2012;24:259-
65.

7. Krause JC, Panning M, Hengel H, Henneke P. The role of multiplex PCR
in respiratory tract infections in children. Dtsch Arztebl Int 2014;111:639-
45.

Reply

To the Editor:
Meyer et al raise a number of interesting points regarding

the use of multiplex polymerase chain reaction (mPCR) testing
in patients with febrile seizures. In their letter, the authors report
findings from their study on the use of antibiotics in patients
with febrile seizures before and after the initiation of mPCR
testing. In their analysis of 200 children with febrile seizures,
they note an increase in rates of positive viral tests after ini-
tiation of mPCR, as well as an increase in patients with posi-
tive bacterial/fungal testing, which possibly could have
contributed to the increase in children treated with antibiot-
ics. Although we look forward to reviewing the complete data
in a peer-reviewed manuscript, we recognize that they do
highlight the need to understand the use and interpretation
of mPCR results in specific populations.

In summary, we agree that although viral respiratory
testing may contribute to diagnosis, it should be used in
conjunction with other factors, including clinical presenta-
tion, physical examination, epidemiologic data, and other testing
to determine the etiology of acute respiratory illnesses.
Meyer et al highlight the need for future studies in this area
among specific populations, such as patients with febrile
seizures.

Anupama Subramony, MD, MBA
Department of Pediatrics

Hofstra Northwell School of Medicine
New Hyde Park, New York
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