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SCENARIO

You are the resident on call for the acute pediatric
ward in a district hospital in a resource-limited set-
ting. A 9-month-old male infant presents with a 3-
day history of coryza and cough followed by diffi-
culty in breathing. The infant is admitted to the
acute ward for observation but does not need supple-
mentary oxygen or fluid support. During the ward-
round it was felt that his condition at presentation
did not warrant admission. You are concerned that
by being admitted unnecessarily this infant was put
at an unnecessary risk of nosocomial infection.
Furthermore, the care is paid for by the family and
bed spaces are lacking. You wonder if there is a valid
and reliable respiratory distress severity score that
may help to accurately assess respiratory distress as a
useful adjunct for clinical decision making, to help
reduce unnecessary admissions in children with
bronchiolitis.

WHAT IS ALREADY KNOWN?

The disease burden from respiratory infection is
higher than that of any other cause of disease [1].
In 2016, respiratory illness caused 13% of mortality
for children younger than S years-of-age [2].
According to the WHO, lower respiratory tract infec-
tions are by far the most frequent cause of death in
the resource-limited setting [2]. A large part of this
burden of mortality being related to severe bacterial
pneumonia. This BET focuses on bronchiolitis; how-
ever, it is important to highlight that there are some
challenges found in differentiating between bacterial
pneumonia and viral bronchiolitis.

Viral bronchiolitis is a major cause of respiratory
tract infection in infants. Supportive care is the main-
stay of treatment and children are frequently admitted
to hospital for supportive care if they have met particu-
lar clinical criteria, for example; apnoea, taking less than
75% of normal feed volume, and/or having severe

© The Author(s) [2019]. Published by Oxford University Press. All rights reserved. For permissions, please email: journals.permissions@oup.com . 1

610z Jaquialdag g| uo 1senb Aq 20£0.55/SS0zwy/fedon/ce0 1L 01 /10pAoeSqe-ajonie-aoueApe/fado/woo dno-oiwapeoe//:sdiy Wwolj papeojumo(]


http://orcid.org/0000-0002-9858-6470
https://academic.oup.com/
https://academic.oup.com/

2« Best Evidence Topics

respiratory distress and/or hypoxia [3, 4]. The decision
to admit a child with a diagnosis of bronchiolitis is
based on a combination of history and clinical examin-
ation with particular attention on observed or reported
apnoea, persistent oxygen saturation <92%, inadequate
oral fluid intake and severe respiratory distress [3].
Risks for severe disease, such as prematurity, should
also be considered. The degree of respiratory distress
on examination is subjective and based on clinical ex-
perience. Also, it is often difficult to predict the disease
trajectory; whether the child is likely to deteriorate or
has reached the peak of illness. Bed pressures globally
necessitate that not all child warrant or can be admitted
purely for observation, although we acknowledge from
our experience that this might be needed in some par-
ticular clinical situations, such as the distance between
home and the care facility. Several respiratory distress
and bronchiolitis severity scores have been developed
to assist in clinical decision making and/or for use in
research in children with bronchiolitis.

It is important to note that no respiratory severity
score is suitable as a standalone measurement instru-
ment and should be used in conjunction with the
healthcare professional’s (HCPs) assessment on history
and examination. Severity scores need to be robust and
should undergo a rigorous process of development, val-
idity, and reliability testing in order to assess their
measurement properties and to determine that they re-
liably measure what they intend to measure [5].

The ideal respiratory severity score for young chil-
dren should be quick and straightforward to under-
take and interpret. It should not involve complex
measurements, complex descriptions, any equipment
and should only include non-invasive parameters [6].

TasLE 1. Search terms

It should be applicable to children from birth to 2
years of age, adequately validated and responsive to
clinical change. Though scores should measure what
they intend to measure, in this case an ideal respira-
tory distress score would be able to assess severity in
all respiratory conditions, including bronchiolitis, to
ensure a simple approach for HCPs. However, the
pathophysiology, co-morbidities, and age-of-child can
make these ideals difficult to achieve.

Aims: In this Journal Club we aim to investigate
which scores have a potential to be employed or
adapted for use in young children (<24 months)
with bronchiolitis in a resource-limited setting, such
as Rwanda [7].

STRUCTURED CLINICAL QUESTION
(PICO)

In young children (<24 months), with a diagnosis of
bronchiolitis in the resource-limited setting [patient]
could a respiratory distress severity score [interven-
tion] compared to clinical assessment alone [com-
parison] be used to stratify disease severity [primary
outcome] and/or determine the need for hospital
admission [secondary outcome].

FULL SEARCH DESCRIPTION AND
SEARCH RESULTS
A literature search was performed on PubMed using
the search terms described in Table 1. This revealed
338 papers, and among them, 15 papers were rele-
vant to our topic [8-22]. We undertook a manual
search of the reference lists of the relevant papers
and a Google Scholar search and identified a further

(Bronchiolitis, viral OR bronchiolitis)

(Severity of illness index OR severity score OR score OR Decision Support Techniques OR

(Validation OR validity OR reliability OR responsiveness OR kappa OR Cronbach OR re-

ceiver operator characteristic curve OR prognosis OR diagnosis OR hospitalization)

(Interleukin OR genetic* OR surfactant OR croup OR physiotherapy OR physical therapy

OR Lactate dehydrogenase OR caspase OR neutrophil OR hypertonic OR saline OR glu-
cocorticoids OR steroids OR tobacco OR viral load OR ultrasound OR ultrasonography)

AND
clinical score OR scale OR tool OR screen OR assessment)
AND
NOT
PubMed LIMITS English language; Human subjects; Infant
Search date:

28th November 2017, repeated 21st September 2018
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five relevant papers [4, 23-26]. Studies were
included if they described a scoring system allowing
objective severity scoring of children (<24 months)
with acute respiratory illness using clinical parame-
ters. Exclusion criteria were studies with participants
>24months of age [14], scores designed and
described for clinical trials rather than validation
studies [20, 25], studies using biomarkers and/or
surrogate marker in comparison to a clinical score
[17, 23], scores using items frequently not available
in the resource-limited setting (e.g, blood gas
results), retrospective studies [8, 18, 24, 26], studies
which only looked at clinical features likely to predict
hospitalization and did not validate these as a scoring
system [10-13]. Thirteen papers were excluded as
they did not meet the inclusion criteria (Table 1).

COMMENTARY
In our appraisal, we reviewed seven papers
(Table 2), which incorporated nine respiratory sever-
ity scores. Seven of these are bronchiolitis specific,
one modified asthma score (M-WCAS [19]) and
one generic respiratory score (CHWRS, [22]) which
were used to assess children with bronchiolitis.
There are several notable models that have been
developed in LICs. The Respiratory Index of
Severity in Children (RISC) Score from South
Africa [35], RISC-Malawi [36, 37] mRISC from
Kenya [38] and the Mamtani score from India [39].
RISC, mRISC, and RISC-Malawi include parameters
such as HIV and nutrition status which are important
potential risks in this setting. However, these models
assessed for primary outcomes of mortality or
antibiotic-treatment failure in children with severe
bacterial pneumonia rather than bronchiolitis. These
LIC models were developed using logistical regres-
sion, often being developed during vaccine trials, on
large cohorts of patients to identify risk parameters.
One further score should be mentioned, the
ReSVinet score [26]. ReSVinet is bronchiolitis spe-
cific and includes seven parameters all of which are
suitable for the resource-limited setting. The seven
parameters in ReSVinet were identified from existing
respiratory distress scores. Ninety pediatricians
assessed the face validity of ReSVinet. However, val-
idity (construct), reliability (inter-rater), and internal
consistency were undertaken retrospectively using
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information obtained from patient records. Because
of the retrospective methodology, it did not meet
the inclusion criteria for this BET.

Parameters

The majority of care facilities in the resource-limited
setting do not have access to investigations such as
chest radiograph and/or blood gas analysis. Of note,
the majority of guidelines for bronchiolitis treatment,
even in the developed setting discourage routine use
of these investigations [3]. We only included studies
utilizing clinical parameters. Parameters employed
were (n = number of scores using the clinical meas-
ure): Accessory muscle use (n=2); Air-entry
(n=1); Apnea (n=1); Breath sounds (n=4);
Capillary refill time (n=1); Chest X-ray (CXR)/
lung sound (n = 1); Cough ability/secretion(n = 1);
Cyanosis (n =2); Dyspnea (n = 3); Feeding(n = 1);
General appearance (n=3); HR (n=4);
Lethargy(n=1); Mental status (n=1); Oxygen
need (n=1); Poor air movement (n=1);
Retractions (n=4); RR (n=7); Sa0, (n=>5);
Surgical status (n=1); Urine output (n=1);
Wheezing (n=6). These parameters would all be
teasible in the resource-limited setting. Oxygen satu-
rations (Sa0,) is one potentially notable exception
as it requires equipment which has variable availabil-
ity in this setting. One study (CHWRS) gave a com-
bined parameter of CXR or lung sounds. Therefore,
in the resource-limited setting the assessor would be
able to assess lung sounds when CXR was not avail-
able. Therefore this article was not excluded during
the search [22].

Validity
Validity is a question of whether a scale measures
what it is intended to measure. Regarding hospital
admission, two scores [4, 22] assessed for discrim-
inative validity. This is important in terms of our
PICO question which aims to clarify if the clinical
score can be used to assist decision making to dis-
criminate between children who need admission to
hospital or not. The purpose of construct validity is
to establish an association between a score and how
it measures a construct [29]. The main form of con-
struct validity employed in our studies was ‘conver-
gent’ validity, with four studies assessing scores
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against other established scores [4, 9, 19, 27] and
one assessing two scores against length of stay [22].
Criterion validity is the level of agreement between a
new score and the reference standard. There is no
pre-defined reference standard other than clinical as-
sessment by an expert HCP, which was used in two
papers [9, 16]. Even if a well validated scale were
identified it would not be possible to say, ‘this scale
is valid’, because the most that we can conclude from
any one particular study is that ‘we have shown the
scale to be valid with this group of children, in this
context’ [6, 29]. Therefore, validation needs to be
undertaken relative to the population that needs to
be measured.

Cross-cultural validity:

All of the scores were assessed in High-Income
Countries, except the M-WCAS which was assessed
in Colombia (Upper-Middle Income Country). The
scores were developed and in some cases validated
in the following countries: Australia (n=2),
Colombia (n=1), Spain (n=2), UK (n=1), and
USA (n=23). None of the scores have been assessed
for cross-cultural validity. This is a potential limita-
tion to use in the resource-limited setting, due to lan-
guage considerations, and the clinical skills and
educational level of the HCPs undertaking the
scoring.

Reliability

Inter-rater reliability is important as any tool should
reliably give the same score irrespective of the pro-
fessional using it. This is vital for both clinical use
and research. Five of the scores had inter-rater reli-
ability performed with varying levels of reliability
(namely; BROSJOD, [9], LIBBS [15, 16] and Tal,
M-WCAS [19], M-Tal scores [21], and RDAI &
CHWRS [22]) (Table 2).

Responsiveness
Two studies (RDAI/CHWRS [22] and M-WCAS
[19]) assessed for responsiveness to change [22].
Though this is not required for assessing the need
for admission it is useful for planning discharge and
for monitoring progress in hospital as deterioration
is characteristic in the first few days of bronchiolitis.

AT THE BEDSIDE: APPLYING THE
EVIDENCE

1. No respiratory severity scores have been
prospectively validated in the resource-
limited setting, specifically for use in chil-
dren with bronchiolitis.

2. Several well-designed respiratory severity
scores show potential for use in the
resource-limited setting (BROSJOD [9],
LIBBS [1S, 16], and Tal, M-Tal scores
[21]), but these will need to be validated in
this setting.

What Next

1. The most substantial burden of disease lies
in the resource-limited setting, therefore,
the validation of a robust respiratory distress
severity score for children (<24 months)
with bronchiolitis in this setting is needed.

2. Any score that is to be used should also
have an assessment for the responsiveness
to change in disease over time.

FUNDING
No funding was sought or gained for this BET.

ORIGINALITY
This manuscript is original and has not been pub-
lished elsewhere.

POTENTIAL CONFLICTS OF INTEREST
C.v.M. undertook a PhD to develop the Liverpool
Infant Bronchiolitis Severity Score. The LIBSS is one
of the scores that is analyzed in the BET.
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