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Background The sensitivity of rapid influenza diagnostic test
(RIDT) of children with influenza-like illness (ILI) remains low.

Objective We compare the parameters between pandemic A
(HIN1) 2009 influenza with negative RIDT and ILI not HIN1 for
improving the low sensitivity of RIDT for children with ILI.

Methods In a cohort of consecutive laboratory-confirmed HIN1
influenza, we identified 150 HIN1 children with positive RIDT, 152
HINTI children with negative RIDT, and 75 children with ILI not
HINI. Viral load in throat, complete blood count (CBC), and
C-reactive protein (CRP) levels between HIN1 children with
negative RIDT and children with ILI not HIN1 were assessed.

Results The diagnostic sensitivity of the RIDT was 45-5%. An
analysis of CBC and CRP levels indicated that HIN1 children with
negative RIDT had lower total leukocyte, neutrophil, lymphocyte,

and basophil counts, and serum CRP levels (P < 0-01). Lymphocyte

counts less than 1500 cells/mm> and CRP levels <15 mg/l,
determined by a receiver operating characteristic curve, showed a
diagnostic sensitivity of 52:5% and 80-7%, respectively. Combining
the lymphocyte counts and CRP levels provided a diagnostic
sensitivity of 91-5%. Moreover, HIN1 children with negative RIDT
had a lower viral load than those with positive RIDT (3-33 versus
4-48 log, copies/ml, P < 0-001); the viral load was negatively
correlated to the lymphocyte count (P < 0-001).

Conclusions A combination of a low lymphocyte count and a low
CRP level could, in the early disease phase, provide a useful
screening for HIN1 children with false-negative RIDT, potentially
facilitating differential diagnoses.

Keywords Children, diagnostic tests, pandemic A (HINI) 2009
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Introduction

The swine-origin pandemic A(HIN1) 2009 influenza virus
(hereafter referred to simply as HIN1) was first recognized
around the border area of Mexico and the United States in
April 2009" and has since caused significant morbidity and
mortality worldwide.” The HIN1 pandemic began at the end
of the annual human influenza A season; other respiratory
viruses that cause influenza-like illness (ILI) also existed in
the community. Rapidly distinguishing pandemic A(HIN1)
influenza from other febrile illnesses is difficult.’ To control
the spread of HIN1, the Taiwan Centers for Disease Control

(CDCQ) provided antiviral medication, mainly oseltamivir, for
all symptomatic patients with laboratory evidence of influ-
enza, including a positive rapid influenza diagnostic test
(RIDT). Under these circumstances, the RIDT was widely
used in private and general clinics in Taiwan.*

A rapid influenza diagnostic test is mostly based on
antigen detection and provides results within 15-30 min-
utes.” This provides a screening test in a clinically relevant
time frame that complements the use of antiviral medication
and interrupts transmission. The US Food and Drug
Administration approved more than 10 RIDTs. Most of
them identify and distinguish between influenza A and B
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viruses.” However, the RIDT frequently returns false nega-
tives, and the sensitivity of these assays varies considerably
(22-84%),° ® with sensitivity dropping to below 20% in cases
with severe pneumonia.” These figures stress the necessity of
obtaining a real-time reverse transcription polymerase chain
reaction (rRT-PCR) diagnosis for all potential influenza
patients, including those suspected of infection with HINI.
However, rRT-PCR test was unavailable in outpatient and
private clinics, which hampered infection control efforts and
the provision of appropriate recommendations for influenza
precautions and antiviral regimens, stressing the necessity for
the a means to obtain an early diagnosis of influenza for
children with negative RIDT. This study attempts to establish
a simplified set of laboratory clues for an early diagnosis of
ILI children with negative RIDT.

Methods

Study design and subjects

As part of the preparedness for a possible nationwide
epidemic of HINI in Taiwan in July 2009, our hospital
launched a screening program in 2009 for HIN1 for patients
with ILI, and patients with fever who lacked obvious
localized symptoms that suggested an alternative diagnosis.'’
ILI was defined according to the World Health Organization
(WHO) guidelines as a fever (238-0°C), cough, and sore
throat."" A total of 856 children with ILI symptoms in fever
clinic who had received both a RIDT and an rRT-PCR test
between July and October of 2009 were included for
retrospective analyses, to obtain the sensitivity and specificity
of the RIDT for children with ILI. Respiratory specimens
from throat swabs were collected by pediatricians. To obtain
a specimen, the physician depressed the tongue with a tongue
depressor, and a swab was inserted between the tonsillar
pillars behind the uvula, which were swabbed back and forth
across the posterior pharynx. The RIDT in a transport tube
was performed immediately after sampling. A diagnosis of
HINI1 was made when the HIN1-specific RNA was observed
in the respiratory specimen (throat swab) of the patient, and
the rRT-PCR test was positive, based on the recommenda-
tions by the CDC. During the epidemic containment period,
all children with positive RIDTs or rRT-PCR were prescribed
oseltamivir treatment for 5 days, which was provided by the
CDC; these costs were underwritten by the Taiwan National
Health Insurance program. The decision to perform labora-
tory testing, including a complete blood count (CBC) and
C-reactive protein (CRP) test, was at the discretion of the
treating physician.

Laboratory tests were performed on 337 (43%) of 781
rRT-PCR-confirmed children with HINI, including 152
children with negative RIDTs and 185 children with positive
RIDTs. In this study, we focus on the HINI children with
negative RIDT. Therefore, we included overall 152 cases of

HINI children with negative RIDT for whom a CBC and
CRP had been performed. In term of having a homogeneous
control group of patients to study, we used random-number
generators to sample 150 age-matched HINI1 children with
positive RIDT and 75 age-matched ILI children not HIN1
for controls because the CBC counts could vary among
different age groups. Figure 1 presents the patient inclusion
process. Various clinical features among the 377 HINI
children who had performed the measurement of CBC and
CRP levels were subjected to a comparison of HIN1 children
with positive (n = 150), negative RIDT (n = 152), and ILI
children not HINI (n = 75). Children confirmed to have
HIN1 by rRT-PCR were classified into groups based on
positive and negative RIDT, which were obtained using
Puritan flu swabs (Puritan Medical Products Co., Guilford,
Maine). The medical charts of the included patients were
reviewed for their demographic, clinical, and laboratory
information to conduct analyses.

Twenty-two children (11 boys and 11 girls; aged
6-7 £+ 1-0 years) who had been admitted to the hospital
and received 3 CBC tests were subjected to analysis for
kinetic changes of CBC while they were ill with HIN1. This
respective study used a waiver of patient consent that was
approved by the Institutional Review Board (IRB) of Chang
Gung Memorial Hospital, Taiwan (CGMH-IRB 98-2699B).

Confirmation and quantification of Pandemic A
(HIN1) 2009 Influenza

Total nucleic acids from throat (tonsillopharyngeal) swabs
suspended in 250 pl of a cultured medium were extracted
using a MagNA Pure instrument (Roche Molecular Diagnos-
tics, Mannheim, Germany) according to the manufacturer’s
external lysis protocol and with extraction reagents (total
nucleic acid isolation kit; Roche Molecular Diagnostics)
yielding 100 pl of the eluate. All PCR assays were performed
using standard CDC-recommended procedures (CDC,
Atlanta, GA, USA) for RT-PCR of HIN1, in which negative
template controls (NTC) and human specimen controls
(HSC) were conducted for negative controls, and various
concentrations of positive template controls (PTC) were
included as positive controls.” As described,'? the RT-PCR was
performed using a 7500 Sequence Detection System (PRISM,
Applied Biosystems, Foster City, CA, USA) under the follow-
ing conditions: reverse transcription at 50°C for 30 minutes
and Taq inhibitor inactivation at 95°C for 2 minutes, followed
by 45 cycles at 95°C for 15 seconds and 55°C for 30 seconds.

Calculation and statistics

Data were presented as the mean =+ standard error. Statis-
tical comparisons of CBC and CRP levels were tested using
analysis of variance (anova) and were followed by post hoc
tests for comparison between continuous variables; the xz
test was used to assess differences between dichotomous
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Patients receiving both RIDT

and RT-PCR
N =856
PCR-confirmed H1N1 75 ILI not H1N1 age-
N =781 matched children with
randomly selected
Patients receiving both CBC H1N1 patients not receiving
and CRP both CBC and CRP
N =337 N = 444

Negative RIDT result
N =152

Positive RIDT result
N =185

Figure 1. Flow chart of patients inclusion.
RIDT, rapid influenza diagnostic test; RT-PCR,
reverse transcription polymerase chain
reaction.

variables. The Spearman’s correlation was used to determine
the association between the viral load and the differential
count. Receiver operating characteristic (ROC) curves were
plotted for single hematological and biochemical measure-
ments. The diagnostic accuracy of single and combined
measurements was assessed by calculating the area under
ROC curves to obtain maximal sensitivity and specificity.

We calculated the sensitivity, specificity, positive predictive
values (PPV), and negative predictive values (NPV) for
positive and negative test results. A P value of <0-05 was
considered statistically significant. All statistical tests were
performed using spss statistical software, version 13.0 for
Windows XP (SPSS Inc., Chicago, IL, USA).

Results

Low sensitivity and high specificity of RIDT in
children with pandemic A(HIN1) influenza

In a series testing 856 children with ILI, 781 rRT-PCRs
indicated HINI infection. Of the included children, the
median age was 9-45 years (ranging from 0-08 to 18-0 years).
More than half (61-5%) the ILI patients were boys (n = 527),
and 37 (4-3%) children had at least one underlying disease or
comorbid condition, including asthma (21 children), cardiac
disease (10 children), and vesicoureteral reflux (2 children),

150 age-matched
children randomly
selected

hydronephrosis (1 child), and febrile convulsion (1 child).
The mean interval from symptom onset to hospital presen-
tation was 1-3 days. A total of 137 (16%) children were
admitted to the hospital. Twelve (1-4%) children had
pneumonia as defined by the presence of patchy alveolar
opacities on a chest radiography. Thirteen children had
received oseltamivir therapy before respiratory specimens
were performed. Of all the children, 389 had positive RIDT
results, and 467 had negative RIDT results. The overall
sensitivity of the RIDT for HIN1 was 45-5%. The specificity
of the RIDT was calculated as the number of patients without
HINTI with a negative RIDT result divided by the number of
patients without HIN1 infection tested by rRT-PCR. The
specificity was 96-5%. The capacity of a negative RIDT result
to exclude HINI1 infection can be expressed by the NPV,
which measures the probability that a patient with a negative
test result is actually free of the disease. In our study during
the epidemic containment period in Taiwan, the NPV of the
RIDT in children was as low as 16-6%; however, the PPV was
99-1%, as shown in Table 1.

To evaluate the RIDT among infected children across
different age groups, we separated our study population into
4 age groups. We found that the sensitivity of the RIDT was
not significantly different among children of different age
groups.
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Table 1. Diagnostic accuracy of pandemic A (H1N1) 2009 virus
infection by RIDT using rRT-PCR as the reference

Characteristic n Sensitivity  Specificity PPV NPV
Overall 781  45.5 96-5 99:-1 166
Age (years)
<3 60 439 100 100 463
3-6 113 479 100 100 279
6-12 375 444 895 98.7 79
12-18 233 486 95.7 99-0 169

PPV, positive predictive value; NPV, negative predictive value.

HINT1 children with negative RIDT have lower viral
loads and higher lymphocyte counts than those with
positive RIDT
Among 302 rRT-PCR determined HINT1 cases of children for
whom CBC and CRP tests had been performed, the median age
was lower than that of the overall cohort (8:10 versus
9-45 years), and 175 (57-9%) of the HIN1 children were boys
and were more likely to have an underlying condition than the
overall cohort (7-8% versus 4-3%). A total of 95 (32%) children
were admitted to the hospital. The average time to confirm
HIN1 diagnosis was 1-57 £ 0-07 days after disease onset.
Among the 302 HIN1 children, the following coinfections were
detected: parainfluenza (1 child), enterovirus (1 child), myco-
plasma (2 children), pneumococcus (1 child), scarlet fever with
group A streptococcus (1 child), and adenovirus (1 child).
To identify the possible mechanisms causing the low
sensitivity of the RIDT, we analyzed the CBC, serum CRP
levels in the blood and the viral load in the throat, as
determined by the rRT-PCR in laboratory-confirmed HIN1
children with negative (n = 152) and positive RIDT
(n =150). We found that HINI children with negative
RIDT had a significantly lower mean viral load than those
with positive RIDT (3-25 versus 4-48 log;, copies/ml,
P < 0-001; Figure 2) and had a significantly higher lympho-
cyte count than those with positive RIDT during the acute
phase of the disease (1341 £ 77 versus 1667 £ 103 cells/
mm?; P = 0-025). Further analysis indicated that lymphope-
nia was inversely correlated to the viral load (P < 0-001).
However, no significant differences were observed between
HINI children with negative RIDT and those with positive
RIDT for age, sex, and other hematological or biological
measurements, such as total leukocyte, neutrophil, mono-
cyte, eosinophil, and basophil counts, and serum CRP levels.

Differences of laboratory testing between HIN1
children with negative RIDT and children with ILI
not HIN1

In an attempt to identify the clinical characteristics of HIN1
children with negative RIDT, we included overall 152 HIN1
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Figure 2. Viral load in pandemic A (H1N1) 2009 children with negative
and positive RIDTs (data shown are mean and standard error)

children with RIDT and analyzed the general hematological
and biochemical examinations compared to 75 eligible
children with ILI not HIN1 in the fever clinic on the same
day. The demographic data, including age and sex, and
underlying conditions were similar between HIN1 children
with negative RIDT and those with ILI not HIN1, as shown
in Table 2. HIN1 children with negative RIDT were more
likely to have significantly lower total leukocyte (P < 0-001),
neutrophil (P = 0-004), lymphocyte (P = 0-001), and baso-
phil counts (P = 0-003), and serum CRP levels (P < 0-001)
than children with ILI not HIN1 during the acute phase of
the disease (Table 3).

Predictions of A(HIN1) 2009 influenza in children
with negative RIDT based on laboratory testing

To determine a useful clinical marker for predicting HIN1
infection despite a false-negative RIDT, we further evaluated

Table 2. Demographic characteristic and comorbidities in H1N1
children with negative RIDT and children with influenza-like iliness (ILI)
not H1N1 using rRT-PCR as the reference

Negative  ILI not
RIDT H1N1
n =152, n=175,
No. (%) No. (%) P-value
Male gender 87 (57) 48 (64)  0-329
Age, year 80+04 71+06 0201
Any one comorbid conditions 12 (8) 9(12) 0-315
Asthma 9 2
Cardiac disease 2 5
Febrile convulsion 0 1
Urologic anomalies 1 1
Hospitalization 43 (28) 25(33) 0435

rRT-PCR, real-time reverse transcriptase polymerase chain reaction.
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Table 3. Laboratory features presented by H1N1 children with
negative RIDT and children with influenza-like illness (ILI) not H1N1
using rRT-PCR as the reference

Negative ILI not
RIDT H1N1
(n = 152) (n =175) P-value
Total leukocyte count, 7228 + 274 9168 £ 512 <0-001
cells/mm?
Neutrophil count, cells/mm?® 4 978 + 236 6 181 + 470 0-004
Lymphocyte count, 1667 £ 103 2244 + 166 0-001
cells/mm?
Monocyte count, cells/mm? 571 + 27 588 + 42 0-706
Eosinophil count, cells/mm? 61-1 £ 7.7 855 +£23.:8 0-230
Basophil count, cells/mm? 155+ 1.8 24.2 + 31 0-003
Serum CRP levels, mg/l 106 £ 1-2 257 £ 46  <0-001

rRT-PCR, real-time reverse transcriptase polymerase chain reaction.

conventional hematological and biochemical measurement
combinations, as well as the RIDT for the diagnosis of
HINI infection by using an ROC curve in consideration of
relative insensitively of RIDT (45-5%). As shown in Table 4,
a leukocyte count lower than 6250 cells/mm?® was the single
best variable for distinguishing ILI from HINI1 with a
specificity of 79-7%; however, an NPV as low as 46-8%
indicated that it could generate small changes in posttest
probabilities. Although a lymphocyte count lower than
1500 cellsymm® had a higher sensitivity at 52:5% than
leukocyte counts lower than 6250 cells/mm® (44-2%) for
predicting HIN1 infection, the specificity was lower in
HINI children with false-negative RIDT (58-9% versus

Table 4. Diagnostic sensitivity and specificity of pandemic (H1N1)
2009 virus infection in children with negative RIDT according to CBC
and CRP levels using rRT-PCR as the reference

Sensitivity  Specificity PPV NPV

(%) (%) %) (%)

Leukocyte 44.2 797 779 468
<6250 cells/mm?

Lymphocyte 52.5 58.9 67-4 434
<1500 cells/mm?

Basophil <12 cellsymm*®  55.5 65-3 725  47-0

CRP <15 mg/l 80-7 42-3 70-1 566

Lymphocyte 91.5 21-4 66-0 60-0

<1500 cells/mm?
and CRP <15 mg/l

rRT-PCR, real-time reverse transcriptase polymerase chain reaction;
PPV, positive predictive value; NPV, negative predictive value.
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79-7%). CRP levels below 15 mg/l were the single most
sensitive variable for screening for actual HIN1 in children,
yielding a sensitivity of 80-7%, although the specificity was
only 43-7%.

The finding in combination of lymphocyte count less than
1500 cells/mm® and CRP levels <15 mg/l generated a sensi-
tivity of 91-5% and a specificity of 21-4% for differentiating
HINTI infection from ILI not HIN1. Moreover, the NPV for
this combination in children with negative RIDT increased
significantly over the NPV for RIDT alone (60-0% versus
16-6%). These results markedly improved the sensitivity and
the NPV of diagnosis for HIN1 children with false-negative
RIDT.

Kinetic changes of CBC during the course of A
(H1N1) 2009 influenza infection

We performed an analysis on the kinetic CBC and differential
count for 22 children with HIN1 by using 3 consecutive tests
over 7 days.

As shown in Figure 3, the counts of total leukocyte,
neutrophil, and monocyte decreased to the lowest level in 2—
4 days after disease onset (Figures 3A,B, respectively).
However, lymphocyte counts were lowest in the early phase
of HIN1 infection and then returned to baseline after 5 to
7 days (P = 0-016; ANOVA; Figure 3B). A significant
increase was observed in absolute eosinophil counts over
the seven-day course of infection (P = 0-041; Figure 3C).
However, the basophil counts and CRP levels of patients with
HINI1 showed no significant changes during the entire
monitoring process (P > 0-05).

Discussion

The sensitivity of RIDTs for the diagnosis of influenza in
children is known to be less than 50%.%'> Previous studies
have demonstrated that RIDTs have a relatively low sensi-
tivity in detecting severe cases of HIN1 infection; therefore, a
cautious interpretation of negative RIDT results is particu-
larly warranted in this patient population."* This study
confirmed that the sensitivity of RIDTs in a series of 856
throat swab samples from children was 45-5%, although the
specificity was greater than 95%. We attempted to differen-
tiate HIN1 from ILI not HIN1 by using CBC and CRP levels
because they are routine tests for the early assessment of
childhood febrile illnesses. Our analysis determined that a
combination of 2 simple clinical laboratory clues, lymp-
hopenia (<1500 cellsymm?) and lower CRP levels (<15 mg/1)
provided a sensitivity of up to 91-5% and a specificity of
21-4% in ILI children; therefore, they are useful screening
tools during influenza infection epidemics.

Numerous studies have demonstrated specific features in
patients with influenza infections that differentiate them
from patients with ILL. Symptomatic predictors of influenza

© 2013 The Authors. Influenza and Other Respiratory Viruses Published by John Wiley & Sons Ltd.
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Figure 3. Kinetic changes in (A) total leukocyte and neutrophil counts (B)
total lymphocyte and monocyte counts, (C) basophil and eosinophil
counts in laboratory-confirmed H1N1 children. (data shown are mean and
standard error)

have been examined using surveys and clinical trials and in
practice settings. Brouqui et al'’> demonstrated that the
absence of a cough distinguished a diagnosis of HIN1
infection in patients from those with ILL Chan et al'®
indicated that patients with pandemic HINI1, compared to
other viruses, were more likely to present with a fever, cough,

sore throat, nausea, vomiting, abdominal pain, and a lower
leukocyte count. Moreover, a history of contact with
confirmed HINI patients, in addition to headaches, high
body temperature, and coryza, were 4 predictors of positive
rRT-PCR test results.!” In contrast, certain studies have
indicated that common clinical symptoms of HIN1, includ-
ing cough (present in 96% of patients), myalgia or arthralgia
(present in 57% of patients), and sore throat (51%), are
indistinguishable from those of other viral respiratory
illnesses.'® The sensitivity of symptomatic predictors for
influenza varies, depending on numerous factors, including
the prevalence of the disease, age, underlying illnesses, the
duration of symptoms prior to consultation, and the
vaccination rate in the tested population. Thus, the use of
symptomatic predictors should be limited.

In this study, we found that the RIDT had relatively a low
sensitivity (45-5%) but excellent specificity (96-5%) for the
detection of HIN1 infection; these results are consistent with
other studies.”” Because of the low sensitivity and NPV
(16:6%) of RIDT, we conducted additional evaluations to
identify laboratory predictors for patients with negative
results of RIDT. We found that a combination of the
lymphocyte count and CRP level was more accurate than
other laboratory tests or test combinations for predicting
HIN1 infection in children with negative RIDT results
(91-5% sensitivity). This combination also provides a better
NPV for children with ILI than RIDT alone (60-0% versus
16-6%).

Factors that can impact the sensitivity of the RIDT include
specimen collection techniques,'’ age,'” and viral titers.*’
Andresen et al.® showed that specimen collection by naso-
pharyngeal aspirates had a higher RIDT sensitivity than those
obtained by throat swabs (84% versus 66%). We were unable
to compare the RIDT performance among specimen types
because the specimens included in this study were all throat
swabs. Although data show that RIDT sensitivity decreases
significantly with increasing age,'” no significant differences
were found among children of varying age in our study. Our
results are consistent with other studies that have found
children with HIN1 and negative RIDT to have lower viral
loads compared to those with positive RIDT.*

Various viruses including the Epstein—Barr virus, cyto-
megalovirus, and certain types of respiratory viral infections
cause lymphocytosis or neutropenia in children.?"** How-
ever, lymphopenia is a common feature of HIN1 infection,
according to the results of recent studies.”>** This study
demonstrated that lymphopenia could be a clue for the early
diagnosis of HINI influenza, particularly among children
with negative RIDT in the acute stages and that lymphopenia
is transient and would turn to normal count 5 days after
disease onset (Figure 3).

C-reactive protein (CRP) is an acute-phase protein, the
levels of which rise rapidly in response to cytokines released

[ o6
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by macrophage, including TNF-o and IL-6. It is believed to
play an important role in innate immunity. Earlier reports
have indicated that CRP levels are higher for bacterial
infections and mild to moderate for viral infections.* In this
study, we determined that a low CRP level could differentiate
HINI influenza from other respiratory virus infections,
suggesting that CRP could not be adequately induced in the
acute stage of HIN1 infection resulting from immunosup-
pression.”® This finding is interesting and unique, and this
might be related to the early phases of the disease or cases of
influenza without bacterial coinfection. Mixed bacterial and
HIN1 pneumonia caused significantly higher CRP levels
than pneumonia caused by HINI1 alone.”” Caution is
necessary for patients with influenza-like symptoms present-
ing a high CRP level that does not exclude the diagnosis of
HIN1 because influenza infection could be associated with
bacterial coinfection.

Because this is a retrospective study, intrinsic limitations
are present. First, we were unable to determine why some
children had laboratory testing requested and others did not,
which might have resulted from influenza cases presenting
with severe symptoms, or a concept of blood collection more
invasive than nasopharyngeal aspirates or throat swab
collection. Thus, the results should be interpreted, as an
opportunistic approach, in the context of ILI children with
febrile symptomatic infections requiring blood collection,
which captures the more severe and noteworthy cases.
Furthermore, selection bias resulting from sample ascertain-
ment is possible, and the impact of selection bias is unclear
on the estimation of laboratory screening tool accuracy. In
addition, these data are limited to cases observed in a
medical center in Taiwan; laboratories in other settings
might have the same or different characteristics of pandemic
HINI.

Although the influenza pandemic has presently passed, we
must not ignore the impact of this disease. In our study, we
used simple and rapid laboratory examinations to obtain
early diagnoses of HINT1; this approach should be analyzed
and tested in patients of other ethnic origins from the same
and differing regions and must be tested prospectively to
determine whether it can be applied to H3N2 or influenza B
and to adult populations.”® Recently, Chen, et al.*’ reported
that victims with H7N9 infection also had lymphopenia. In
conclusion, this study provides supporting evidence demon-
strating that a combination of low lymphocyte count and low
CRP levels could provide a useful clinical diagnostic marker
that can improve predictions for children with influenza
infection from the ILI children. These variables should be
considered by physicians evaluating febrile children as
information in addition to that provided by the RIDT in
future pandemics. This can direct clinicians to undertake
appropriate microbiological tests and initiate appropriate
treatment.
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