
COMMENT FAIRE LE DIAGNOSTIC 
DE PNEUMONIE ?
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Olivier Romain20e Journée de pathologie infectieuse pédiatrique ambulatoire
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Raphael 22 mois, vient pour fièvre à 40°depuis moins de 12 heures.
Il tousse gras ; la fréquence respiratoire est à 36 et vous avez un doute sur l’existence 

de crépitants à droite. Il est en bon état général. Que faites-vous ?

Je demande une radio de thorax

Je fais une CRP

Je le mets sous antibiotiques sans radio

Je demande une échographie pulmonaire
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Le médecin consulté avait demandé une CRP qui est à 30 mg/l 
et une radio de thorax, normale

Ces résultats permettent d’éliminer une pneumonie         
bactérienne, je ne prescris pas d’antibiotique 

Ce n’est pas suffisant, je prescris un antibiotique

Ce n’est pas suffisant, je ne prescris pas d’antibiotique et je 
le revois 24 à 48 heures après

Je demande une échographie pulmonaire
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Comment s’y retrouver ?

Le recours à la radio thoracique initiale 
est recommandé pour confirmer le diagnostic
Accord professionnel

Routine chest radiographs are not necessary 
for the confirmation of suspected CAP in patient 
Well enough to be treated in the outpatient …
CRP, PCT not recommanded...
Srong recommandation; high quality

Prise en charge CRP (microméthode) guidée
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ABSTRACT

OBJECTIVE
To determine whether the incidence of pneumonia, 
peritonsillar abscess, mastoiditis, empyema, 
meningitis, intracranial abscess, and Lemierre’s 
syndrome is higher in general practices that prescribe 
fewer antibiotics for self limiting respiratory tract 
infections (RTIs).
DESIGN
Cohort study.
SETTING
 610 UK general practices from the UK Clinical Practice 
Research Datalink.
PARTICIPANTS
Registered patients with 45.5 million person years of 
follow-up from 2005 to 2014.
EXPOSURES
Standardised proportion of RTI consultations with 
antibiotics prescribed for each general practice, and 
rate of antibiotic prescriptions for RTIs per 1000 
registered patients.
MAIN OUTCOME MEASURES
Incidence of pneumonia, peritonsillar abscess, 
mastoiditis, empyema, meningitis, intracranial 
abscess, and Lemierre’s syndrome, adjusting for age 
group, sex, region, deprivation fifth, RTI consultation 
rate, and general practice.

RESULTS
From 2005 to 2014 the proportion of RTI consultations 
with antibiotics prescribed decreased from 53.9% to 
50.5% in men and from 54.5% to 51.5% in women. 
From 2005 to 2014, new episodes of meningitis, 
mastoiditis, and peritonsillar abscess decreased 
annually by 5.3%, 4.6%, and 1.0%, respectively, 
whereas new episodes of pneumonia increased by 
0.4%. Age and sex standardised incidences for 
pneumonia and peritonsillar abscess were higher for 
practices in the lowest fourth of antibiotic prescribing 
compared with the highest fourth. The adjusted 
relative risk increases for a 10% reduction in antibiotic 
prescribing were 12.8% (95% confidence interval 7.8% 
to 17.5%, P<0.001) for pneumonia and 9.9% (5.6% to 
14.0%, P<0.001) for peritonsillar abscess. If a general 
practice with an average list size of 7000 patients 
reduces the proportion of RTI consultations with 
antibiotics prescribed by 10%, then it might observe 1.1 
(95% confidence interval 0.6 to 1.5) more cases of 
pneumonia each year and 0.9 (0.5 to 1.3) more cases 
of peritonsillar abscess each decade. Mastoiditis, 
empyema, meningitis, intracranial abscess, and 
Lemierre’s syndrome were similar in frequency at low 
prescribing and high prescribing practices.
CONCLUSIONS
General practices that adopt a policy to reduce 
antibiotic prescribing for RTIs might expect a slight 
increase in the incidence of treatable pneumonia and 
peritonsillar abscess. No increase is likely in 
mastoiditis, empyema, bacterial meningitis, 
intracranial abscess, or Lemierre’s syndrome. Even a 
substantial reduction in antibiotic prescribing was 
predicted to be associated with only a small increase 
in numbers of cases observed overall, but caution 
might be required in subgroups at higher risk of 
pneumonia.

Introduction
Concern is growing that the widespread and sometimes 
unnecessary use of antibiotics is leading to the devel-
opment of antimicrobial drug resistance and poten-
tially to infections caused by resistant organisms that 
are difficult to treat.1  Reducing the inappropriate use of 
antibiotics, as well as ensuring that they can be used 
when needed, represent important components of a 
strategy to control infectious diseases.2  In the health-
care sector, attention has focused on primary care, 
including first point-of-contact ambulatory care, where 
a high proportion of antibiotics are prescribed. About 
60% of antibiotics prescribed in primary care are for 

WHAT IS ALREADY KNOWN ON THIS TOPIC
Widespread unnecessary utilisation of antibiotics is leading to an increase in 
antimicrobial drug resistance
Many respiratory tract infections (RTIs) are largely self limiting, but antibiotics 
continue to be prescribed for about 50% of consultations for RTIs in primary care
RTIs are infrequently associated with complications, including pneumonia, 
peritonsillar abscess, mastoiditis, meningitis, intracranial abscess, and Lemierre’s 
syndrome, but it is not known whether these are more common in general practices 
that prescribe antibiotics less often

WHAT THIS STUDY ADDS
General practices prescribing antibiotics less often for RTIs had slightly higher rates 
of pneumonia and peritonsillar abscess than higher prescribing practices
There was no evidence that mastoiditis, empyema, meningitis, intracranial 
abscess, or Lemierre’s syndrome were more frequent at low prescribing practices
Even a substantial reduction in antibiotic prescribing was predicted to be 
associated with only a small increase in numbers of cases observed, and this would 
be expected to reduce the risks of antibiotic resistance, the side effects of 
antibiotics, and the medicalisation of largely self limiting illnesses
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Comparaison de l’incidence des complications
en fonction du profil de prescription
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Chest
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Echographie pulmonaire pour le diagnostic de pneumonie
Très nombreuses publications ces dernières années, dont plusieurs 

récentes dans des journaux de Rang A

2012
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Une séméiologie échographique simple
et indépendante de l’anatomie

• Repérer les côtes
• Repérer la ligne pleurale (et ses 

anomalies éventuelles)
• Connaître l’aspect normal
• Reconnaître les images 

« interstitielles »
• Reconnaître les aspects de 

« consolidation »



Poumon normal (coupe horizontale)
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Images « interstitielles ». 
Lignes B« queues de comètes »

Image de Ph Durand  
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Images de “Consolidation”

Jing Liu,  Fang Liu,  Ying Liu,  Hua-Wei Wang,  Zhi-Chun Feng  Lung Ultrasonography for the Diagnosis of Severe 
Neonatal Pneumonia  Chest, Volume 146, Issue 2, 2014, 383–388
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0.36

0.55

Ambroggio L J Pediatr sep 2016
VPN similaire pour LUS et CRX (86/85%) 



Méta-analyse 

Pereda MA Pediatrics 2015
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Objectif principal:  
diminuer le nombre de radiographies 
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Lung ultrasonographic images. A, Normal lung (A-lines). B, Focal pneumonia, radiographically apparent (≥ 1 cm lung consolidation with air 
bronchograms). C, Focal pneumonia, radiographically occult (< 1 cm lung consolidation with air bronchograms). D-E, B-lines, confluent B-
lines, subpleural consolidation more commonly associated with viral pneumonia or bronchiolitis; note subpleural consolidations (< 0.5 cm) 
without sonographic air bronchograms visible. F, Pleural effusion (anechoic space between lung and chest wall or diaphragm).



Figure 4 New diagnostic imaging algorithm for diagnosis of pneumonia. #Nil or mild increase in eVort
to breathe, temperature <38.5 C, respiratory rate <50 breaths/min, mild recession or breathlessness,
taking full feeds, no vomiting, oxygen saturation �95% in room air. ## Temperature >38.58 C, respi-
ratory rate >70 breaths/min, moderate to severe recession, nasal flaring, cyanosis, intermittent apnoea,
grunting respiration, not feeding, tachycardia, capillary refill time >2 s, oxygen saturation 95% in room
air. ⇤ If conditions are good after 24–48 h the lung ultrasound can also be repeated or improvement after
therapy can be checked. ⇤⇤ In all cases. ⇤⇤⇤ In cases provided for by guidelines. CR, Chest Rx; LUS, Lung
Ultrasound.

CONCLUSIONS
In conclusion, lung ultrasound shows high reliability and accuracy in the detection of
pneumonia, the possibility of a follow-up until the complete resolution of lung injury,
without exposure to ionizing radiation. It does not require sedation and can be repeated
at any time. If necessary, CR can always be performed but we believe in the routine use
(first approach) of LUS for children where pneumonia is suspected in accordance with
our diagnostic algorithm with the aim of limiting the use of CR only to the serious cases
provided for by the guidelines and reserving the use of a diagnostic imaging without risks
such as lung ultrasound in all other cases.
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ABSTRACT
Background. Despite guideline recommendations, chest radiography (CR) for
the diagnosis of community-acquired pneumonia (CAP) in children is commonly
used also in mild and/or uncomplicated cases. The aim of this study is to assess the
reliability of lung ultrasonography (LUS) as an alternative test in these cases and
suggest a new diagnostic algorithm.
Methods. We reviewed the medical records of all patients admitted to the pediatric
ward from February 1, 2013 to December 31, 2014 with respiratory signs and
symptoms. We selected only cases with mild/uncomplicated clinical course and in
which CR and LUS were performed within 24 h of each other. The LUS was not part
of the required exams recorded in medical records but performed independently.
The discharge diagnosis, made only on the basis of history and physical examination,
laboratory and instrumental tests, including CR (without LUS), was used as a
reference test to compare CR and LUS findings.
Results. Of 52 selected medical records CAP diagnosis was confirmed in 29 (55.7%).
CR was positive in 25 cases, whereas LUS detected pneumonia in 28 cases. Four
patients with negative CR were positive in ultrasound findings. Instead, one patient
with negative LUS was positive in radiographic findings. The LUS sensitivity was
96.5% (95% CI [82.2%–99.9%]), specificity of 95.6% (95% CI [78.0%–99.9%]),
positive likelihood ratio of 22.2 (95% CI [3.2–151.2]), and negative likelihood ratio
of 0.04 (95% CI [0.01–0.25]) for diagnosing pneumonia.
Conclusion. LUS can be considered as a valid alternative diagnostic tool of CAP in
children and its use must be promoted as a first approach in accordance with our new
diagnostic algorithm.

Subjects Pediatrics, Radiology and Medical Imaging, Respiratory Medicine
Keywords Chest radiography, Pneumonia, Community-acquired pneumonia, Lung ultrasound,
Lung ultrasonography

INTRODUCTION
In developed countries the annual incidence of community-acquired pneumonia (CAP) is
estimated to be between 34 and 40 per 1000 child years in children younger than five years
and represents one of the major causes of morbidity in this age group (Madhi et al., 2013).

How to cite this article Iorio et al. (2015), Lung ultrasound in the diagnosis of pneumonia in children: proposal for a new diagnostic
algorithm. PeerJ 3:e1374; DOI 10.7717/peerj.1374



Take-home messages
• Echographie pulmonaire plus que prometteuse : 

– Simple (pas besoin de connaître l’anatomie…séméiologie simple)
– Formation relativement rapide
– Sensible, spécifique
– Au lit du malade 
– Moins de variation inter et intra-observateurs

• Non irradiante
• Appareil peu couteux
• A intégrer à la clinique et à la CRP (ou PCT)

• Nouveaux algorithmes à inventer
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Où se former ?

GFRUP 
Initiation à l'échographie aux urgences 
pédiatriques, 9 mars 2017 - Paris 
(inscription prochainement)
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L’échographie pulmonaire en néonatologie:
une pratique quotidienne

• Peut-elle distinguer une DRT d’une MMH ?
• Peut-elle éviter une radiographie ?
• Peut-elle diagnostiquer un pneumothorax?
• Peut-elle diagnostiquer une pneumonie ?
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D. De Luca,  O. Romain,  et al Journal de Pédiatrie et de Puériculture, Volume 28, Issue 6, 2015, 276–300

Monitorages non invasifs en réanimation néonatale
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Poumon normal (coupe horizontale)

Visualisation de la ligne pleurale sur une distance plus importante,
sans être gêné par les cônes d’ombres. La ligne pleurale est régulière et bien définie. 

Les lignes A sont des artéfacts.
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Tachypnée transitoire du nouveau-né

Bases du poumon: blanches, compactes 
Sommets: aspect normal ou quasi normal

N. Yousef  L’échographie pulmonaire chez le nouveau-né. Archives de Pédiatrie, Volume 23, Issue 3, 2016, 317–321
. 
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Poumon: complètement blanc, sans zone saine visible 
Ligne pleurale: épaissie, irrégulière et mal limitée

Lung Ultrasound Score « LUS » 
utilisé en routine en réanimation à A.Béclère

R. Brat et al. Lung ultrasound score to evaluate oxygenation and surfactant need in neonates treated with continuous positive
airway pressure. JAMA Pediatr, 169 (2015)

Maladie Membranes Hyalines (coupe verticale)



Lung point (downward pointing vertical arrow) is the transition from the B-lines area (left side) to a 
hypoechoic area with horizontal reverberations of the pleura.

Raimondi et al. Lung Ultrasound for Diagnosing Pneumothorax in the Critically Ill Neonate The Journal of Pediatrics, 2016.

Pneumothorax
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Jing Liu,  Fang Liu,  Ying Liu,  Hua-Wei Wang,  Zhi-Chun Feng  Lung Ultrasonography for the Diagnosis of Severe Neonatal 
Pneumonia  Chest, 2014, 383–388.

Lung ultrasound findings of pneumonia in a neonate

(gestational age, 38 wk; birth weight, 4,000 g) 
signs of respiratory distress and a 3-d history of fever. 
Dense moist rales on chest auscultation, 
Lung ultrasound: large areas of lung consolidation:
irregular margins and heterogeneous echogenicity.
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