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Liens d’intérêt
• Je n’ai pas de lien d’intérêt en rapport avec 

cette présentation



Problèmes respiratoires 23% des consultations pédiatriques 
aux urgences 

Karachi, Pakistan

N Ijaz et al. BMC Emergency Medicine (2018) 18:22

50% des enfants consultant aux 
urgences pour problèmes respiratoires 
ont moins de 2 ans



Besma, 20 mois

• Consulte aux urgences pour une toux sèche 
paroxystique évoluant depuis une semaine 
associée à une respiration sifflante



Toux, sifflements:  âge de l’enfant +++

Antécédents 
• Maladie chronique

– Respiratoire ou cardiaque  

• Terrain allergique
• Manifestations de reflux gastro-

œsophagien
• Épisodes antérieurs 
• Famille 

– Signes infectieux jours précédents?
– Terrain allergique ?
– Tabagisme 

Actuels  
– Toux/sifflements début brutal? 

Fausse route?
– Durée d’évolution
– Signes accompagnateurs 

• Infectieux
• Dyspnée 

– Toux sèche? Aboyante? Grasse? 
– Traitements reçus ?

Examen 
– Signes d’alerte ?
– Auscultation 

SpO2



Examen: signes d’alerte ? 
• Etat général

• Signes de pathologie sous jacente 
– Hippocratisme digital
– Retard de croissance
– Déformations thoraciques 
– Anomalies pharyngées
– Anomalies à l’auscultation pulmonaire ou 

cardiaque 

• Handicaps multiples

• Prématurité pour les enfants de moins 
d’un an

Sévérité 
• Tachypnée
• Tachycardie
• Signes de lutte

– Alimentation?
• SpO2<94%
• Symptômes d’aggravation rapide 

Radiographie thoracique 



Besma , 20 mois

Examen 
• Bon état général
• Température 37°
• Fréquence respiratoire 18
• Fréquence cardiaque 117
• Pas de cyanose
• Pas de signes de lutte
• SpO2 97%

• Wheezing audible à distance
• Sibilants prédominant à gauche

Antécédents 
• Hospitalisée à 4 mois pendant 6 

jours pour une infection à 
COVID19, ayant bien évolué ( a 
reçu des antibiotiques)

• Pas d’atopie familiale
• Pas de tabagisme passif



Toux aigue aux urgences: enfants avec infection 
respiratoire et toux  

model, there are no systematic differences between respondents and 
nonrespondents with reference to the variables with missing data.

Results

Baseline characteristics and comparison of 
symptom diary responders and nonresponders
Of the 2296 children recruited to the Bristol centre, 1408 (61.3%) 
had complete symptom diary data [1214 (86%) paper, 194 (14%) 
online; Fig.  1]. Of these, 742 (53%) were male, mean age was 
4.2 years, 1251 (89%) were White and the mean pre-consultation 
illness duration was 7.7 days (Table 1). Children with and without 
complete symptom diaries did not differ with respect to these base-
line characteristics, parent or clinician global illness severity scores 
or antibiotic prescribing (Table 1). However, compared with non-
responders, responding mothers were more likely to be older, live 
in less deprived areas, have breastfed at 3 months and not smoke 
(Table 1).

Analysis of initial change
There were missing diary data on severity of cough for the day of 
recruitment in 21 children, and they were excluded for the analyses 
on initial change in severity.

On the day after consultation (day 2), the vast majority of par-
ents reported children had the same (61%) or improving (31%) 
cough severity, with 7.5% reporting a deterioration (Table  2). 
Younger age (<2 years) was associated with worsening cough sever-
ity from day 1 to day 2, whereas moderate-to-severe shortness of 
breath in the 24 hours prior to consultation, severely disturbed sleep 
in the 24 hours prior to consultation, or inter-/subcostal recession 
observed by clinician were associated with improved cough severity 

(Supplementary Table S1, univariable analyses of change in cough 
severity).

Analyses of longitudinal patterns of change
Five post-consultation symptom trajectories were identi"ed (Fig. 2), 
showing distinct patterns of cough severity and duration, which var-
ied with regard to (i) initial symptom severity, (ii) severity change 
immediately following consultation, and (iii) symptom duration. 
‘Very rapid recovery’ (to which 28.5% of children belonged) had 
the lowest initial symptom severity (0.8/2) and had reached average 
severity scores of zero by day 3. ‘Rapid recovery’ (37.7%) and ‘inter-
mediate recovery’ (18.2%) had slightly higher initial severities (1.2/2 
and 1.5/2), with longer recovery times—7 and 11 days respectively. 
‘Persistent symptoms’ (9.5%) started with moderate severity and 
showed little change for 10 days. Finally, ‘initial deterioration with 
persistent symptoms’ [the group to which the smallest percentage 
(6.0%) belonged] had both the highest severity starting point and 
the slowest recovery rate.

Multinomial modelling
A total of 33 explanatory variables were investigated (Table  3). 
Children whose parents reported severe cough in the 24 hours prior 
to consultation were more likely to be assigned to trajectory groups 
with more severe and longer lasting cough in a ranked manner, but 
this pattern was not observed when differentiating between different 
types of cough (dry, productive, barking). Assignment to the initial 
deterioration with persistent symptoms group was associated with 
severe barking cough and severely reduced energy in the 24 hours 
prior to consultation, along with parental assessment of illness 
severity in the top quartile at the consultation. Children assessed by 
the clinician to be in the top quartile were more likely to be in the 

Table 1. Baseline characteristics of 2296 children presenting to primary care with respiratory tract infection between July 2011 and May 
2013 (Children with and without post-consultation symptom diary data are compared.)

Children with diary 
datan = 1408

Children without diary 
datan = 888

P Value

Child baseline characteristics
 Male gender, n (%) 742 (52.7) 446 (50.2) 0.248a

 Mean age, year 4.1 4.2 0.772b

 Ethnicity, White, n (%) 1251 (89.2) 767 (86.6) 0.061a

 Chronic illness, n (%) 271 (19.3) 167 (18.8) 0.803a

  Current asthma, n (%) 147 (10.4) 86 (9.7) 0.559a

  Previous asthma, n (%) 67 (4.8) 34 (3.8) 0.290a

  Diabetes, n (%) 2 (0.1) 1 (0.1) 0.849a

 Pre-consultation illness duration, mean days 7.7 7.4 0.176b

 Global illness severity score clinician (range 0–10), mean 2.9 2.9 0.861b

 Global illness severity score carer (range 0–10), mean 5.3 5.3 0.460b

Family/background data
 Mother’s mean age, year 35.0 32.4 <0.001b

 Number of children in home (mean) 1.9 2.1 <0.001b

 Only child, n (%) 501 (35.7) 289 (32.8) 0.150a

 Breastfed at 3 months, n (%) 676 (51.3) 325 (40.5) <0.001a

 Mother smoker, n (%) 217 (15.6) 249 (28.9) <0.001a

 Index of multiple deprivation, mean 20.7 24.8 <0.001b

 Living in 20% most deprived areas, n (%) 223 (15.9) 238 (27.1) <0.001a

Clinical management
 Antibiotics prescribed, n (%) 568 (40.3) 366 (41.2) 0.678a

  Immediate, n (%) 446 (31.7) 299 (33.7) 0.457a

  Delayed, n (%) 122 (8.7) 67 (7.6)

aPearson’s chi-square test.
bUnpaired t-test.

Post-consultation cough trajectories in children 679

Asthme actuel 10,4%
Antécédents d’asthme 4,8%

Disparité d’estimation de la gravité  médecin 2,9 /10 parents 5,3/10

Durée de signes avant la consultation 7,7 j

Age moyen 4,1 ans

KU Wensaas, Family Practice, 2018, 35 : 676–683 75% disparition de la toux en moins de 10 jours



Asthme?

Enfant connu asthmatique Épisode inaugural 
• Terrain atopique
• Terrain familial
• Antécédents de sifflements

– Facteurs déclenchants
– Réponse aux 

thérapeutiques antérieures



Viroses respiratoires aux urgences: toux + fièvre
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Among children testing positive for a single viral infection, in-
fluenza or PIV infections were significantly associated with fever; 
(χ2 = 14.44, P = .00014) and (χ2 = 8.15, P = .003), respectively. 
Further, children infected with HRV were less likely to have fever 
compared with children with other viruses (χ2 = 5.52, P = .02).

3.4 | Differences among infections in children 
with and without asthma

Given the difficulty in making a definitive diagnosis of asthma in chil-
dren under five years of age,21 we only included children over five 
(N = 307) in this analysis. Of these children, there were 151 who 
had been previously diagnosed with asthma, and 141 children who 
tested positives for one or more respiratory viruses, of whom 71 had 
history of asthma (Figure 2).

There was no difference in rate of viral infection between asthmatic 
and non-asthmatic children (χ2 = 1.75, P = .2). HRV infections occurred 
more frequently in children with asthma (χ2 = 29.54, P = 5.46E-07). 
However, influenza infections occurred more frequently in children 
without asthma (χ2 = 12.41, P = .000427). Because children with a 
history of asthma are more likely to get an influenza vaccine,22 we ex-
amined whether receiving an influenza vaccine in the same or the pre-
ceding year was different between the asthmatic and non-asthmatic 
children. Interestingly, we found that asthmatic children were more 
likely to have received their influenza vaccination, compared with 
non-asthmatic children (χ2 = 7.15, P = .009). There were no significant 
asthma-related differences observed for the other viruses.

3.5 | Seasonality of respiratory viruses in pediatric 
patients and their family members

Sampling was performed year-round during 2016 and 2017 only at 
NYP Pediatric ED (N = 994). Of these samples, 472 (47.48%) tested 

positive for one or more viruses whereas 522 (52.52%) tested nega-
tive. Of the positive samples, 403 (85.38%) tested positive for one 
virus, 66 (13.98%) tested positive for two viruses, and 3 samples 
(0.63%) tested positive for three viruses.

As shown in Figure 3, the majority of coronavirus (88.57%) 
and influenza (89.47%) infections were observed during winter 
and spring. Most HRV infections (73.91%) occurred during fall and 
spring. Most PIV infections (71.14%) occurred during summer and 
fall, and most RSV infections (88.21%) occurred during fall and 
winter. hMPV infections were observed near equivalently during 
fall, winter, and spring. Approximately, 44% of adenovirus infec-
tions occurred during fall and the remainder were observed at sim-
ilar rates during other seasons. Collectively, with the exception of 
hMPV and adenovirus, the majority of respiratory viral infections 
detected in the current study occurred during only two 3-month 
seasons/year.

3.6 | Symptomology of accompanying adults

Among 674 accompanying adults in the 3 pediatric EDs, 118 (17.50%) 
were positive for at least one respiratory virus. Accompanying adults 
were subdivided into two groups: those with the same virus type 
(and subtype) as their child (N = 72, 10.68%), and those with a dif-
ferent virus or who tested positive while their child tested negative 
(N = 46, 6.82%).

Of the 72 accompanying adults who tested positive for the same 
virus as their child, 46 were symptomatic (63.88%). Of the 46 accom-
panying adults who had a different virus or a negative child, 20 were 
symptomatic (43.48%). Adults who tested positive for the same virus 
as their child were significantly more likely to have experienced ILI 
symptoms in the preceding 48 hours, compared with adults who ei-
ther had a different virus than their child or a child that tested nega-
tive (χ2 = 4.7439, P = .029402).

Among all viruses, we found that adenovirus was detected in 
30% of the adults accompanying their adenovirus-positive children. 
However, other viruses were only detected in less than 20% of the 
accompanying adults of relevant positive children.

Age of accompanying adults and history of medical comorbid-
ities were not significantly related to occurrence of viral infection. 
History of asthma was not associated with infection by any respira-
tory virus—although this finding may be a result of the small number 
of adults infected with each virus separately. More accompanying 
adults with a history of asthma received an influenza vaccine in the 
same or preceding year than non-asthmatic accompanying adults 
(χ2 = 8.03, P = .006). Adults who accompanied < 2-year-old-positive 
children were more likely to have same virus as their child (27.7%) 
compared with adults who accompanied ≥ 2-year-old-positive chil-
dren (13.9%) (χ2 = 10.7576, P = .00104).

Families with a household number of ≥ 5 were more likely to 
have a child and/or accompanying adult test positive for one or more 
respiratory viruses, compared to families with households of < 5 
(χ2 = 4.08, P = .04). There was no effect of smoking or presence 

F I G U R E  2   Distribution of respiratory viruses in asthmatic and 
non-asthmatic children aged ≥ 5 years

     |  95MATIENZO ET Al.

of pets in relation to either acquiring infection in children and/or in 
adults.

4  | DISCUSSION

Respiratory viral infections are one of the leading causes of pedi-
atric ED visits.23,24 Understanding their underlying epidemiology 
is crucial for promoting preparedness to tackle this public health 
problem.25 In the current study, we report on the viral etiology that 
commonly affect children seeking ED with ILI symptoms, as well as 
addressing their epidemiological features.

We detected at least one of the tested respiratory viruses in two-
thirds of children and 18% of their accompanying adults enrolled in 
the current study. The most frequent pathogen detected was HRV, 
which is consistent with previous studies in the United States26 and 
other countries.11

Among the virus-positive cases in our study, the co-infection rate 
was around 15% in children. Previous studies are mixed regarding 
co-infection rates of respiratory viruses in children. While some stud-
ies have reported similar figures to ours,27 higher28-30 and lower31 rates 
have also been reported, probably due to different methodological ap-
proaches and geographical distribution among these studies. HRV and 
PIV were detected in co-infected patients more frequently than other 
viruses, probably because the incidence of both viruses was higher 
than that of the other respiratory viruses. Further, infections from both 
of these viruses were abundant during autumn, which may also have 
contributed to this finding. Among all co-infecting viruses, HRV was 
the most prevalent virus, consistent with some prior studies.30,32

We found that RSV and PIV infection rates are significantly 
higher in younger children, a trend that has been seen in other stud-
ies.10,33-35 RSV and PIV infect cells in the epithelium lining of the 
trachea and intrapulmonary airways, and cause croup, bronchitis, 
bronchiolitis, and/or bronchopneumonia.36 Young infants have small 
airways, which make them susceptible to obstruction, and, in turn, 
increase risk for RSV and PIV infection specifically.37,38

Additionally, we found that HRV and influenza infection rates 
increased significantly as children get older. Past influenza epide-
miological studies have mixed findings with some showing younger 
children experiencing higher infection rates, whereas others report-
ing higher rates in older children.3,39-41 Here, influenza infections 
appear to be much more common in school-aged children, ages 5-19, 
which may be related to elevated contact rates during the school 
year. Regarding HRV, this study does not agree with past studies, 
which found higher rates of HRV infection in younger children.42,43 
However, those studies only looked at children 0-5 years old, 
whereas the current study examined children up to 19 years old. It 
should be noted also that our findings only account for infections 
that warranted an ED visit, and thus do not take into account asymp-
tomatic children or those with mild infections.

Precautionary and therapeutic measures for respiratory viruses 
are usually taken based largely on their seasonality patterns.44 
Consistent with previous studies,13,14,45-48 we found that more than 
88% of coronavirus and influenza infections occurred during winter 
and spring. Further, around 75% of HRV infections were observed 
during fall and spring, probably indicating bi-annual peaks of HRV in 
relation to return to school—and onset of increased contact among 
children—in the fall and spring.49,50 While most previous studies re-
ported that PIV is prevalent in fall, summer, and spring—with some 
variations in relation to PIV serotypes—we found that most PIV 
infections occurred during summer and fall. However, the current 
study lumps together PIV serotypes. Lastly, as previously docu-
mented,10,51-53 adenovirus had no seasonal pattern in the current 
study.

Regarding the relationship between history of asthma and re-
spiratory viral infection, we observed significant relationships 
between both HRV and influenza infection rates and history of 
asthma. Specifically, most patients seeking medical care for HRV 
were asthmatic. HRV promotes the clinical features of asthma, in-
cluding airway obstruction, airway inflammation, and airway hyper 
responsiveness ,54 which may explain our finding. On the other hand, 
influenza was more frequent in non-asthmatic children, possibly 

F I G U R E  3   Seasonality of respiratory 
viruses in nyp pediatric emergency 
department patients and their family 
members

N Matienzo, Influenza Other Respi Viruses. 2021;15:91–98.

Virus identifié chez 62,5% des enfants
Rechercher ILI chez les adultes accompagnants dans les 48h précédentes

VRS enfants< 5ans
Grippe plus fréquente chez les enfants > 5 ans

ILI influenza like illness, syndrome grippal

Prévalence similaire chez asthmatiques et non asthmatiques
Asthme associé au rhinovirus



Le jetage postérieur aggrave la toux chez les enfants 
asthmatiques 

―81―

K. HIRAI et al. / Effect of Post-nasal Drip on Cough

36.2. This result was significantly higher than that of 
children without PND (99.8 ±  47.2/night) (p < 0.05) 
(Fig. 1).

Overnight pattern of cough frequency
For the evaluation of time-dependent cough pat-

terns, the number of coughs every 30 minutes was 
calculated and shown in the figure (Fig. 2). A visual 
evaluation showed that the patients with PND coughed 
more frequently at all times than the patients without 
PND. In contrast, the pattern of nighttime cough in 

children with PND was similar to that in children 
without PND.

An analysis of the cough frequency patterns showed 
four 2-h sections of cough count numbers per person 
(1, just after falling asleep; 2, midnight; 3, before 
daylight; and 4, just before waking up) (Fig. 3a). 
The number of coughs per section in each case is 
compared as a percentage of the number of coughs 
per night in each case. In the patients with PND, the 
median of rates of coughing overnight in sections 1, 2, 
3 and 4 were 32.8%, 12.7%, 13.8% and 34.2%, respec-

Fig. 1  The cough frequency in asthmatic children with 
and without PND

Fig. 2 The overnight cough pattern in asthmatic children with and without PND

K Hirai, Tokai J Exp Clin Med., Vol. 47, No. 2, pp. 79-84, 2022

Toux au 
coucher et le 
matin tôt

Avec jetage postérieur



Enfant < 5ans, avec signes d’infection respiratoire basse

• Fièvre >38.5˚ et toux ou dyspnée
• Autre foyer infectieux ? Otite, pharyngite
• Éventuellement CRP
• Score ? Estimation du risque (probabilité) de pneumonie bactérienne

• En l’absence de signes d’alerte: radiographie non recommandée
• Intérêt de l’échographie thoracique aux urgences ?



Feverkidstool : diagnostic de pneumonie

Risque estimé > 10% → antibiothérapie

Age 
Sexe 
Fièvre
Altération de l’état général 
Tirage intercostal 
Temps de recoloration
SpO2 < 94%
Tachypnée  
Tachycardie 
Température 
CRP 

JS van de Maat, PLoS Med 2020; 17(1): e1003034



Laryngotrachéite (croup)
Forme sévère
• Fièvre (38°3), 
• tachypnée (47 C/mn), 
• Hypoxique (SpO2 83%) 
• TA 117/73 mmHg. 
• Stridor inspiratoire, toux aboyante, 

dépression thoracique +++
• Voix rauque
• Pas de sibilants 

• Gazométrie acidose avec hypercapnie

CASE REPORT

Croup and COVID-19
Margarida Almendra , Miguel Paiva Pereira , Catarina Santiago Gonçalves , Marcia Bonfadini,
Vera Brites and João Falcão Estrada

Pediatric Intensive Care Unit, Hospital Dona Estefânia, Centro Hospitalar Universit!ario Lisboa Central, EPE, Lisbon, Portugal

The new coronavirus (SARS-CoV-2) responsible for the COVID-19

disease can affect children of all ages.1 The disease is usually milder

in children compared with adults.1

Most cases present asymptomatically or with symptoms such

as cough or fever.2 Croup (or laryngotracheitis) is a common

childhood illness, mainly in pre-school-aged children, usually

caused by viral infection. Parainfluenzaviruses (mainly types

1 and 3), respiratory syncytial virus, influenza, rhinovirus and

enterovirus are among the main culprits.3 Viral croup is usually a

self-limited illness with most cases occurring in the fall or

winter.3,4

We report a case of severe croup requiring intensive care in a

healthy boy who was found to have SARS-CoV-2 infection. This

case report joins the few case reports of severe upper airway dis-

ease COVID-19 related cases, and adds to the growing literature

of the SARS-CoV-2 clinical presentations.4–8

Case Report

In May 2021, a previously healthy 11-year-old male presented to

the emergency department with sudden dyspnoea, dysphonia

and cough. He had not received Haemophilus influenzae type b

(Hib) vaccination. There was no history of foreign body inhala-

tion, drug intake or recent sick contacts, including COVID-19

positive patients.
On admission, he was febrile (38.3!C), tachypnoeic (47 breaths

per minute), hypoxaemic (83% oxygen saturation in room air)

and had a blood pressure of 117/73 mmHg. His physical exami-

nation revealed inspiratory stridor at rest, barking cough, global

chest retraction and no wheezing. He was able to talk only in

short sentences.
Capillary blood gas revealed respiratory acidosis (pH 7.32,

pCO2 47.4 mmHg).
Oral dexamethasone (0.18 mg/kg/dose), intravenous methyl-

prednisolone (1 mg/kg/dose) and nebulised adrenaline (2 mL)

were administered with slight improvement, but persistent

hoarseness and stridor at rest.

Fig. 1 Anteroposterior cervical radiograph revealed severe glottis/
subglottic narrowing with a ‘steeple sign’ image.

Key Points

1 Croup can be one of the many manifestations of COVID-19 in
children.

2 SARS-CoV-2 can lead to a more severe and acute presentation
refractory to initial treatment.

3 More studies are needed to establish the current course and
treatment of COVID-19 croup.
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Rétrécissement œdémateux glottique et sous glottique.
M Almendra, J Paediatr Child Health 2022 Sep;58(9):1691-1692

Signe du clocher

COVID 19

6 mois -5 ans  
• Prodromes:  coryza , fièvre (50% des cas) 
• Toux rauque aboyante
• Dysphonie possible (enrouement)
• Stridor inspiratoire  
• → Dyspnée nocturne 

• Modérée à sévère: tirage intercostal

Traitement : 
• Forme légère hydratation, humification
• Modérée corticoïdes per os une dose
• Sévère associer nébulisations d’adrénaline



Bronchiolite 

• Nourrisson de moins de 12 mois, de 
moins de 2 ans (selon les pays) 

• Prévalence 18% - 32% pendant la 1e

année et  9%-17% seconde année

• Toux, tachypnée, distension, tirage
• Crépitants diffus (VRS) ou sibilants 

(rhinovirus) 

bronchiolitis to be only 16%,22 whereas the estimated heritability of

asthma is more than 50%.23

At present, genome‐wide association studies (GWAS), including

replication of identified loci, are the preferred method for gene discov-

ery, but only one, relatively small, GWAS of bronchiolitis have been per-

formed without genome‐wide significant findings.24 A number of

susceptibility genes have been suggested from candidate gene studies.

Most studies focused on RSV bronchiolitis, and the reported associa-

tions include genes related to immune regulation and surfactant pro-

teins.25 Several of these genes have also been associated with asthma,25

suggesting that the association between RSV bronchiolitis and later

asthma development might partly be explained by shared genetics.1,18

Nevertheless, bronchiolitis is a poorly defined and highly hetero-

geneous disease entity with variability in clinical presentation, age at

infection, and triggering factors, as well as in the underlying genetic

mechanisms. For example, it would be expected that RV bronchiolitis

in older children,18 a phenotype also characterized by a higher risk

of asthma predisposition, would also have a higher degree of shared

heritability with asthma.

The strongest asthma locus discovered to date, 17q21, has also been

found to be associated with wheezing during the early years of life.26

Furthermore, there is an interaction between this locus and early wheez-

ing in relation to the risk of later asthma. Wheezing episodes during the

early years of life are a much stronger risk factor for asthma in children

with 17q21 risk variants than in children without it, and this seems more

pronounced for episodes triggered by RV than RSV.26

Another asthma gene with a putative role in bronchiolitis is the

cadherin‐related family member 3 (CDHR3). This gene was first discov-

ered as a susceptibility gene for early childhood asthma with recurrent

severe exacerbations.27 Only later was it suggested from experimental

studies that CDHR3 also functions as an RV‐C receptor.28 This was

subsequently confirmed clinically in the COPSAC and COAST birth

cohort studies where the CDHR3 risk variant was specifically associ-

ated with early life respiratory episodes triggered by RV‐C.29 In line

with this, a meta‐analyses of CDHR3 polymorphism in relation to bron-

chiolitis an association with non‐RSV bronchiolitis, which is likely to be

triggered by RV, while there was no association with RSV bronchioli-

tis.30 Thus, CDHR3 gene variation could partly explain bronchiolitis

heterogeneity by being associated with a phenotype characterized by

recurrent RV infections but not with phenotypes triggered by RSV or

other viruses.

Genetic studies might help us in understanding the functional

and clinically more relevant subtypes of bronchiolitis and provide

Healthy bronchiole

Signs of bronchiolitis

Nasal !aring

Respiratory virus detected
in nasopharyngeal aspirate 

or nasal swab sample

• Wet cough (RSV)
• Dry  cough (RV)

Auscultation:
• Rales and ronchi 
  inspiratory crackles (RSV)
• Expiratory wheezing (RV) 

Cyanosis                

Intercostal chest wall retractions

Hyperin!ation of lungs                 

• Tachypnoea
• Use of accessory muscles with breathing
• Increased expiratory:inspiratory ratio

Liver displaced

Need for intranasal
oxygen therapy

In!amed bronchiole

Decreased oxygen saturation

F IGURE 2 Signs of bronchiolitis. The
classic clinical presentation of bronchiolitis
starts with symptoms of viral upper
respiratory infection. Lower respiratory
tract symptoms including persistent cough,
tachypnea, and increased work of
breathing (as shown by intercostal
retractions, use of accessory muscles,
grunting, or nasal flaring) later follow. The
latter symptoms may progress to severe
hypoxemia and cyanosis. RSV, respiratory
syncytial virus; RV, rhinovirus

Age (years)
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BoV
MPV

PIV
AdV
CoV
Flu
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F IGURE 1 The frequency of viral etiologic agents according to the
age of the hospitalized patients with the first episode of bronchiolitis
or wheezing. Viral diagnostics were based on PCR (including rhinovirus
C species) except for human bocavirus which was based on serology.
RSV, respiratory syncytial virus; RV, rhinovirus; BoV, human bocavirus
1; MPV, metapneumovirus; PIV, parainfluenza virus; AdV, adenovirus;
CoV, coronavirus; Flu, influenza8-10
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Bronchiolite aiguë: virus dépend de de l’âge

bronchiolitis to be only 16%,22 whereas the estimated heritability of

asthma is more than 50%.23

At present, genome‐wide association studies (GWAS), including

replication of identified loci, are the preferred method for gene discov-

ery, but only one, relatively small, GWAS of bronchiolitis have been per-

formed without genome‐wide significant findings.24 A number of

susceptibility genes have been suggested from candidate gene studies.

Most studies focused on RSV bronchiolitis, and the reported associa-

tions include genes related to immune regulation and surfactant pro-

teins.25 Several of these genes have also been associated with asthma,25

suggesting that the association between RSV bronchiolitis and later

asthma development might partly be explained by shared genetics.1,18

Nevertheless, bronchiolitis is a poorly defined and highly hetero-

geneous disease entity with variability in clinical presentation, age at

infection, and triggering factors, as well as in the underlying genetic

mechanisms. For example, it would be expected that RV bronchiolitis

in older children,18 a phenotype also characterized by a higher risk

of asthma predisposition, would also have a higher degree of shared

heritability with asthma.

The strongest asthma locus discovered to date, 17q21, has also been

found to be associated with wheezing during the early years of life.26

Furthermore, there is an interaction between this locus and early wheez-

ing in relation to the risk of later asthma. Wheezing episodes during the

early years of life are a much stronger risk factor for asthma in children

with 17q21 risk variants than in children without it, and this seems more

pronounced for episodes triggered by RV than RSV.26

Another asthma gene with a putative role in bronchiolitis is the

cadherin‐related family member 3 (CDHR3). This gene was first discov-

ered as a susceptibility gene for early childhood asthma with recurrent

severe exacerbations.27 Only later was it suggested from experimental

studies that CDHR3 also functions as an RV‐C receptor.28 This was

subsequently confirmed clinically in the COPSAC and COAST birth

cohort studies where the CDHR3 risk variant was specifically associ-

ated with early life respiratory episodes triggered by RV‐C.29 In line

with this, a meta‐analyses of CDHR3 polymorphism in relation to bron-

chiolitis an association with non‐RSV bronchiolitis, which is likely to be

triggered by RV, while there was no association with RSV bronchioli-

tis.30 Thus, CDHR3 gene variation could partly explain bronchiolitis

heterogeneity by being associated with a phenotype characterized by

recurrent RV infections but not with phenotypes triggered by RSV or

other viruses.

Genetic studies might help us in understanding the functional

and clinically more relevant subtypes of bronchiolitis and provide

Healthy bronchiole

Signs of bronchiolitis

Nasal !aring

Respiratory virus detected
in nasopharyngeal aspirate 

or nasal swab sample

• Wet cough (RSV)
• Dry  cough (RV)

Auscultation:
• Rales and ronchi 
  inspiratory crackles (RSV)
• Expiratory wheezing (RV) 

Cyanosis                

Intercostal chest wall retractions

Hyperin!ation of lungs                 

• Tachypnoea
• Use of accessory muscles with breathing
• Increased expiratory:inspiratory ratio

Liver displaced

Need for intranasal
oxygen therapy

In!amed bronchiole

Decreased oxygen saturation

F IGURE 2 Signs of bronchiolitis. The
classic clinical presentation of bronchiolitis
starts with symptoms of viral upper
respiratory infection. Lower respiratory
tract symptoms including persistent cough,
tachypnea, and increased work of
breathing (as shown by intercostal
retractions, use of accessory muscles,
grunting, or nasal flaring) later follow. The
latter symptoms may progress to severe
hypoxemia and cyanosis. RSV, respiratory
syncytial virus; RV, rhinovirus
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Going forward, it will be important to identify the patients at

high risk of asthma and to find the specific primary and secondary

prevention strategies for each individual patient (Figure 5), for exam-

ple, sensitization, eczema, and the first severe wheeze caused by RV

appear to predict atopic asthma, while the first severe wheeze

before 1‐year age, RV/RSV‐negative etiology, and/or association with

parental smoking appear to predict nonatopic asthma.7 In conclusion,

these new insights into viral virulence, personal risk factors (genetics,

allergy, and antiviral immunity), and environmental exposures (farm,

urban, microbes, and nutrition) provide hope that in future we might

be able to reduce the occurrence of childhood asthma (Figure 5).

10 | SUMMARY

Clinically and pathophysiologically, three main clusters of patients can

be identified among children suffering from severe bronchiolitis/first

wheezing episode (Figure 6): 1) RSV‐induced bronchiolitis is character-

ized by young age of the patient and mechanical obstruction of the air-

ways due to mucus and cell debris. For the treatment of RSV‐induced
bronchiolitis, there is a prophylactic RSV‐specific monoclonal antibody

available that decreases the risk of recurrent wheezing. 2) RV‐induced
wheezing is associated with atopic predisposition and high risk of

asthma, which may be reversed with systemic corticosteroid in patients

with severe first episode. RV susceptibility, thus, serves as an important

early marker for asthma‐prone children. 3) Wheeze due to other viruses

is likely to be less frequent and severe. Clinically, it is important to dis-

tinguish between these three partially overlapping patient groups, as

they are likely to respond to different treatments. The first severe epi-

sode of bronchiolitis or wheezing in a less than 2‐year‐old child appears

to be a critical event and an important opportunity for designing

secondary prevention strategies for asthma. Thus, bronchiolitis cannot

simply be diagnosed using a certain cutoff age, but instead, viral etiol-

ogy should be used as the differentiating factor. For nomenclature, we

suggest that there are an RSV‐induced bronchiolitis and an RV‐induced
first wheezing episode to better distinguish these conditions.

ACKNOWLEDGMENTS

The authors thank Mrs Agnieszka Sierakowska for her assistance

with preparing the illustrations and Miss Anna Eskola for editing the

language for this article.

CONFLICT OF INTEREST

The authors declare that they have no conflicts of interest.

AUTHOR CONTRIBUTIONS

All authors participated in drafting and writing the manuscript. The

granting agencies covered costs and played no role in the manuscript

preparation.

ORCID

Tuomas Jartti http://orcid.org/0000-0003-2748-5362

Hermelijn H. Smits http://orcid.org/0000-0001-9279-2890

Klaus Bønnelykke http://orcid.org/0000-0003-2003-1018

Ozlem Bircan http://orcid.org/0000-0002-5747-7032

Jon R. Konradsen http://orcid.org/0000-0001-7745-8624

Paraskevi Maggina http://orcid.org/0000-0003-0422-3570

Jakob Stokholm http://orcid.org/0000-0003-4989-9769

Age

Pr
ev

al
en

ce

0

20%

100%

2 years

Respiratory syncytial virus

Rhinovirus

Other viruses: bocavirus, metapneumovirus 
• Less known, probably less severe and less long-term sequale

• Mucus and cell debris
• Increased risk of recurrent wheezing, 
  mildly increased risk of asthma
• Severe lower airway illness
• MoAb available 
  for high-risk infants

                                 • Asthma-like airway inflammation
                          • Th2-type indicators
                 • Severe wheezing in susceptible children
         • Response to OCS in infants with severe wheezing
• Highly increased risk of asthma, mostly in atopic individuals

F IGURE 6 Main entities of
bronchiolitis. It is important to distinguish
these patient groups since they are likely
to respond to different treatments. Also,
the first episode of severe bronchiolitis or
wheezing in under 2‐year‐old children
appears to be a critical event and an
opportunity for designing secondary
prevention strategies for asthma. MoAb,
monoclonal antibody; OCS, oral
corticosteroid; Th, T helper cell
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Bronchiolite: prise en charge 
• Aspiration des sécrétions nasales
• O2, Oxygène à haut débit, ventilation 

assistée
• Sérum salé hypertonique? 

• enfants à haut risque d’asthme tenter 
bronchodilatateurs et corticoïdes 

Association RV et asthme:
• Gène du récepteur pour le RV-C 

associé au risque d’asthme
• Enfant à charge élevée en RV en 

PCR risque important de récidive 
dans les 3 mois, et de recours à un 
traitement de fond dans l’année 

T Jartti, Allergy. 2019;74:40–52.

Éducation des parents sur la gestion des formes légères (majorité)



Bronchite aigue enfants 2-8 ans

• Virale
• toux, sifflements (associés à la toux chez 60% 

des enfants ), fièvre, céphalées, malaise
• Pas de signe de pneumonie
• Pas de symptômes chroniques ni récurrents



Coqueluche:  nourrissons 

PCR for IS481 was positive in 17 NP specimens and 25 IS specimens. There was an overlap
of positive NP and IS specimens in 10 participants giving a total of 32 (7.0%; 95% CI 4.8–9.7%)
children with confirmed B. pertussis infection. B. parapertussis (IS1001+) was detected in
seven (1.5%; 95% CI 0.6–3.2%) children. B. holmesii was excluded in all the positive specimens
by the absence of hIS1001.

Caregiver baseline characteristics. All 460 primary caregivers took part in the study of
whom 450 (97.8%) were mothers. For the remaining 10 children, the caregiver was the father

Table 1. Baseline characteristics of all enrolled children and children with Bordetella pertussis.

Baseline character All (N = 460) B. pertussis+ (n = 32)

n (%) n (%)

Age

< 2 months old 41 (8.9) 6 (18.8)

� 2 months old 419 (91.1) 26 (81.20

Gender

Female 202 (43.9) 15 (46.9)

Male 258 (56.1) 17 (53.1)

Pertussis vaccine doses

0 28 (6.1) 6 (18.8)

1 57 (12.4) 6 (18.8)

2 58 (12.6) 5 (15.6)

� 3 308 (67) 15 (46.9)

Unknown 9 (2) 0 (0.0)

Nutritional status (WAZ)#

Normal nutrition 351 (76.3) 19 (59.4)

Mild under-nutrition 64 (13.9) 8 (25)

Moderate under-nutrition 33 (7.2) 5 (15.6)

Severe under-nutrition 12 (2.6) 0 (0.0)

HIV status

Unexposed Uninfected 349 (75.9) 19 (59.4)

Exposed Uninfected 92 (20) 10 (31.3)

Exposed Infected 19 (4.1) 3 (9.4)

Presenting symptoms

Cough 456 (99.1) 32 (100)

Apnoea 20 (4.5) 3(9.4)

Fever 288 (63.7) 14 (43.8)

Age-specific tachypnoea 286 (62.2) 19 (59.4)

Chest indrawing 376 (81.7) 28 (87.5)

Presence of a household smoker 162 (35.2) 11 (34.4)

Household use of biofuel 18 (3.9) 3 (9.4)

Pre-hospital antibiotic (n = 173)⇤

Penicillin 77 (44.5) 7 (21.9)

Ceftriaxone 99 (57.2) 10 (31.3)

Cotrimoxazole 4 (2.3) 0 (0.0)

Erythromycin 1 (0.4) 0 (0.0)

# Normal: WAZ > -1, Mild: -1 WAZ >-2, Moderate:  -2 WAZ > -3, Severe: WAZ -3

WAZ = World Health Organization weight for age Z score.
⇤ 8 children received more than one antibiotic

https://doi.org/10.1371/journal.pone.0240717.t001

Risk factors for pertussis in children

PLOS ONE | https://doi.org/10.1371/journal.pone.0240717 October 15, 2020 6 / 13
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by the absence of hIS1001.

Caregiver baseline characteristics. All 460 primary caregivers took part in the study of
whom 450 (97.8%) were mothers. For the remaining 10 children, the caregiver was the father
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Pas de signes cliniques particuliers par rapport aux autres étiologies infectieuses
R Muloiwa, PLoS ONE 15(10): e0240717.

Enfants plus grands
Toux paroxystique, 
Émétisante  
Whooping inspiratoire (cri du coq) 



Coqueluche: facteurs de risque 

with pertussis; p = 0.022. LRTI cases with confirmed B. pertussis had a median age of 8 months
(IQR 2–21), similar to LRTI cases without pertussis [8 months (IQR 4–18)]; p = 0.43). How-
ever, the risk of pertussis was significantly increased in young infants less than two months of
age; 14.6% versus 6.2%; aRR 2.37 (95% CI 1.03–5.42).

No association was found between household air pollution or smoking, and risk of pertussis
even after adjusting for potential confounders.

Both HIV exposure and HIV infection were independently associated with an increased
risk of confirmed B. pertussis infection with aRR 3.53 (1.04–12.01) and 4.35(1.24–15.29)
respectively. The risk of B. pertussis declined with each extra dose of pertussis vaccine indepen-
dent of age, although the reduction only became significant after completion of the 3-dose pri-
mary vaccine schedule; aRR 0.28 (95% CI 0.10–0.75).

Mild and moderate under-nutrition were also associated with an increased risk of pertussis
in the adjusted model, however no cases occurred in severely under-nourished children,
Table 3.

Table 3. Risk factors for confirmed Bordetella pertussis infection in study children.

Relative Risk (95% Confidence Interval)

Risk factor Risk n/N (%) Crude Adjusted⇤

Age

� 2 months old 26/419 (6.2) 1 1

< 2 months old 6/41 (14.6) 2.36 (1.03–5.40) 2.37 (1.03–5.42)

Nutritional status

Normal 19/351 (5.4) 1 1

Mild under-nutrition 8/64 (12.5) 2.31 (1.06–5.05) 2.27 (1.01–5.09)

Moderate under-nutrition 5/33 (15.2) 2.80 (1.12–7.02) 2.70 (1.13–6.45)

Severe under-nutrition 0/12 (0.0) NA NA

HIV status

Unexposed uninfected 19/349 (5.4) 1 1

Exposed uninfected 10/92 (10.9) 2.00 (0.96–4.15) 3.53 (1.04–12.01)

Infected 3/19 (15.8) 2.90 (0.94–8.96) 4.35 (1.24–15.29)

Pertussis vaccine doses

None 5/28 (17.9) 1 1

One 4/57 (7.0) 0.39 (0.11–1.35) 0.39 (0.11–1.33)

Two 5/58 (6.9) 0.39 (0.11–1.33) 0.33 (0.09–1.19)

Three and more 19/308 (6.2) 0.34 (0.14–0.86) 0.28 (0.10–0.75)

Caregiver B. pertussis
PCR negative 22/455 (4.9) 1 1

PCR positive 10/15 (66.7) 13.48 (7.84–23.21) 13.82 (7.76–24.62)

Home cigarette smoking

No home smoker 21/298 (7.0) 1 1

Home smoker 11/162 (6.8) 0.96 (0.48–1.95) 0.98 (0.49–1.99)

Bio-fuel use

No bio-fuel 29/442 (6.6) 1 1

Use of bio-fuel 3/18 (16.7) 2.54 (0.85–7.57) 2.40 (0.73–7.91)

n/N (%) = stratum specific proportion and percent.
⇤ Multivariable models adjusted for age, sex, HIV status, socio-economic status, breast-feeding and number of

household members with cough. (HIV not adjusted for in model for HIV status as a risk factor) Risk ratio 95%

confidence intervals that do not cross the null value of 1 are shown in bold

https://doi.org/10.1371/journal.pone.0240717.t003

Risk factors for pertussis in children
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Tester enfants
Et parent (avec ou 
sans manifestation 
infectieuse)

R Muloiwa, PLoS ONE 15(10): e0240717.

Facteurs de risque 
Contage familial (maman)
Moins de trois doses de vaccin
Age < 2 mois
VIH /exposition  VIH



Besma , 20 mois

Examen 
• Pas de rhinorrhée
• Bon état général,
• Température 37°
• Fréquence respiratoire 18
• Fréquence cardiaque 117
• Pas de cyanose
• Pas de signes de lutte
• SpO2 97%

• Wheezing audible à distance
• Sibilants prédominant à gauche
• Quintes de toux répétées

Antécédents 

• Hospitalisée à 4 mois pendant 
6 jours pour une infection à 
COVID19, ayant bien évolué ( a 
reçu des antibiotiques)

• Pas d’atopie familiale
• Pas de tabagisme passif

Pas de signe infectieux
Pas de terrain atopique



Besma 20 mois, pas d’explication à la toux ni aux sifflements → 
radiographie thoracique

Normale
Pas d’opacité anormale
Pas de distension  



Besma, 20 mois : corps étranger 

• Symptômes d’apparition brutale
• Moments brefs sans surveillance avec 

fruits secs à proximité

• Pas de syndrome d’inhalation rapporté 
par les parents (25% des cas) 

• Sifflements accentués à gauche 
(localisés)

Fragment d’amande

Persistance ou récidive  des symptômes 
malgré le traitement
Atélectasie/emphysème obstructif à la Rx
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Historique de la toux/sifflements
Antécédents détaillés enfant et entourage

Signes d’alerte?

Oui

Non

Infections 
respiratoires Environnement Fausse route 

Maladie 
chronique

Haute Basse Inhalation de 
corps 
étranger

Exacerbation

Prise en charge 
symptomatique 
immédiate
Rx du thorax

Généraux  fièvre > 38°5, altération de l’état général, de l’état de conscience
Respiratoires tachypnée, tachycardie, cyanose, refus de l’alimentation, tirage, SpO2<94% 

Examen physique

Terrain?
Asthme? 

Reflux GO


