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Abstract
Aim: The first evidence-based Finnish guidelines for paediatric lower respiratory tract 
infections (LRTIs) were published in 2014 and completely updated in 2023. This paper, 
by the interdisciplinary working group that developed the 2023 guidelines, summa-
rises the main recommendations.
Methods: The 2023 guidelines were produced after a systematic review. Strong evi-
dence was at least two separate, high-quality studies, moderate evidence was at least 
one high-quality study and weak evidence was at least one satisfactory study. The 
authors have now summarised the key points.
Results: There was strong evidence that antitussives and beta-sympathomimetics 
were not effective for bronchitis-related cough and that laryngitis should be treated 
with oral corticosteroids, with adrenaline inhalations added in severe cases. Also, that 
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1  |  INTRODUC TION

Evidence-based clinical practice guidelines are important, as they 
harmonise and improve national and international care. The Finnish 
guidelines for paediatric lower respiratory tract infections (LRTI) 
were originally published in 2014 to promote evidence-based treat-
ment of these conditions.1,2 A targeted update that focused on the 
use of hypertonic saline for bronchiolitis followed in 2015 and the 
first complete update was finalised in 2023 by an interdisciplinary 
working group.

The updated clinical practice guidelines are primarily aimed at 
physicians working in primary care and emergency departments. 
They aim to improve evidence-based treatment of LRTIs in acute 
care, by enhancing the appropriate use of antibiotics, inhaled 
drugs and corticosteroids and radiology and laboratory testing. 
The guidelines also suggest harmonised criteria for referrals to 
secondary care.

2  |  HOW THE MAIN GUIDELINES WERE 
DE VELOPED

The Finnish guidelines for paediatric lower respiratory tract infec-
tions were first issued in 2014. They were completely updated in 
2023, by an independent interdisciplinary working group that was 
established by Duodecim, the Finnish Medical Society. The group, 
who are also the authors of this paper, consisted of paediatric in-
fectious disease specialists, general paediatricians, a clinical mi-
crobiologist, a paediatric radiologist, general practitioners and a 
methodologist.

A systematic literature search was performed by a research li-
brarian to inform the development of the 2023 guidelines. We used 
the Medline and Cochrane databases to search for all the studies 
that had been published in English after the end of the literature 
search for the original guidelines. This new search covered the 

period 16 January 2014 to 23 February 2022 and it identified 2482 
publications. Studies identified by the previous systematic review, 
from 1946 to 2014, were also included if they were still relevant or 
there were no newer studies about the subject. The level of evidence 
was systematically assessed by the working group and added to the 
guideline statements that covered the important recommendations 
that directly affected treatment choices.3 In this paper, the level of 
evidence is provided, in brackets, after those recommendations. The 
categories were: strong evidence if there were at least two sepa-
rate, high-quality studies, moderate evidence if there was at least 
one high-quality study and weak evidence if there was at least one 
satisfactory study. A high-quality study was one that was performed 
in an appropriate population using a strong study design, such as a 
randomised controlled trial with a relevant outcome measure. Cases 
were not regarded as high quality if the literature searches were per-
formed by an expert in that particular field and the detailed results 
of those searches were not described in their paper.

The latest guidelines comprise 285 references and were peer-
reviewed by 15 national experts and clinicians before they were 

amoxicillin for 5 days provided sufficient treatment for paediatric community-acquired 
pneumonia and that children with apparent viral pneumonia could be observed with-
out antimicrobial therapy. There was moderate evidence that corticosteroids or in-
haled agents were not effective for bronchiolitis and that administering salbutamol 
with a holding chamber could relieve symptoms of wheezing bronchitis. Also, pertus-
sis should be considered for unvaccinated infants with coughs.
Conclusion: The 2023 guidelines aim to improve acute evidence-based treatment of 
LRTIs, through appropriate antibiotics, inhaled drugs, corticosteroids, radiology and 
laboratory testing.

K E Y W O R D S
bronchiolitis, community-acquired pneumonia, lower respiratory tract infection, paediatric 
guidelines, viral wheezing

Key Notes

•	 This paper summarises the completely updated 2023 
evidence-based Finnish guidelines for paediatric lower 
respiratory tract infections (LRTIs).

•	 Produced by the working group that developed the 
guidelines, they include the use of antitussives, beta-
sympathomimetics, oral corticosteroids, adrenaline in-
halations and antibiotics.

•	 The guidelines, which replace the first 2014 version, aim 
to improve acute evidence-based treatment of LRTIs, 
through appropriate antibiotics, inhaled drugs, corticos-
teroids, radiology and laboratory testing.
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published in the Finnish Current Care Guidelines series in 2023.3 
The process is described in detail in Finnish and English at: https://​
www.​kaypa​hoito.​fi/​hoi50098

3  |  SUMMARY OF THE 2023 GUIDELINES

The main content of the full updated guidelines, which have only 
been published in Finnish and Swedish, can be summarised as 
follows.

3.1  |  Recommendations for microbiological 
diagnostics

The routine use of multiplex polymerase chain reaction (PCR) testing for 
respiratory viruses, other than influenza, is not recommended in emer-
gency departments.4–6

Bedside viral multiplex PCR and antigen panels, including a broad 
selection of respiratory pathogens, are widely available for testing 
respiratory tract viruses. However, testing for viral infections has 
not had an impact on the time patients spend in emergency depart-
ments or antibiotic prescribing practices.4,5 Despite this, testing is 
still recommended for hospitalised patients, when it is important for 
diagnostics, cohorting patients or monitoring viral epidemics.

Influenza testing is recommended for children with LRTIs during 
the influenza season, particularly if the test is carried out within 48 h 
of symptom onset, because these children may benefit from antiviral 
treatment.6

Previous studies found that testing for influenza increased the 
use of antivirals and decreased the use of antibiotics. In addition, the 
need for laboratory and radiological screening decreased in emer-
gency departments.6

Single Mycoplasma pneumoniae antibody detection is not useful for 
diagnosing acute Mycoplasma pneumoniae infections (moderate).7,8

Concordance between Mycoplasma pneumoniae antibody tests 
and PCR testing results has been low.7,8 Immunoglobulin M anti-
bodies can remain positive for a long time after a mycoplasmal in-
fection.7 Therefore, a reliable serological diagnosis usually requires 
paired serum samples, which are not available for acute treatment.7,8 
PCR tests are very sensitive and can detect asymptomatic carriage 
during epidemics or following a mycoplasmal infection.

Urinary pneumococcal antigen detection is not reliable for diagnos-
ing pneumococcal pneumonia in children (moderate).9

Even though pneumococcal urine antigen tests are used in 
adult patients, pneumococcal nasopharyngeal carriage is common 
in children, which increases the proportion of false-positive cases.9 
Urinary secretion of pneumococcal antigens decreases in school-
aged children, but the reliability of pneumococcal antigen detection 
in older children remains unclear.

Pertussis should be diagnosed using PCR tests for Bordetella pertus-
sis bacteria (strong).10,11

Several high-quality studies have shown that PCR test for Bordetella 
pertussis had good sensitivity and specificity in children10,11 and was a 
fast and cost-effective method for diagnosing pertussis. However, the 
sensitivity of multiplex PCR panels for respiratory pathogens, including 
pertussis, have been variable. So, if pertussis is strongly suspected, a 
negative test should be confirmed with a targeted PCR test. Pertussis 
antibodies are not useful for diagnosing acute pertussis, but can be 
helpful in the differential diagnosis of chronic cough.

3.2  |  Recommendations for laboratory testing and 
radiology

High C-reactive protein concentrations and blood leucocyte levels in-
crease the probability of bacterial pneumonia, but low levels cannot be 
used to exclude bacterial pneumonia, particularly at the start of the dis-
ease (strong).12–14

A high C-reactive protein level, of above 60–80 mg/L, is com-
mon in bacterial infections, but low levels can also occur. A blood 
leucocyte count is not a very reliable way of differentiating be-
tween bacterial and viral pneumonia. C-reactive protein may be 
useful when evaluating the need for hospitalisation, antibiotics or 
possible complications of pneumonia. However, routine testing for 
C-reactive protein is not necessary in primary care. A universal prob-
lem in studies that have evaluated the usefulness of these laboratory 
parameters has been the lack of reliable microbiological methods to 
differentiate bacterial and viral pneumonia.12

Most children with LRTIs do not benefit from chest radiography.15,16

A randomised controlled trial found that chest radiography did 
not affect the outcomes in children, but those in the radiography 
group received more antibiotics. Therefore, a chest radiograph was 
not needed in non-hospitalised patients with pneumonia who had 
characteristic clinical findings (Table 1).15,16 However, a chest radio-
graph is indicated for severely ill children with fever or suspected 
pneumonia, as part of the diagnostic work-up or when complicated 
pneumonia is suspected (Table 1).15,16

Obtaining both anteroposterior and lateral images does not add to 
the sensitivity or specificity of radiological diagnosis of pneumonia in 
children when compared to just an anteroposterior image (strong).17

Lateral images, taken in an emergency department, increased 
the dose of radiation children were exposed to. However, they did 
not provide significant diagnostic benefits for patients with pneu-
monia than just an anteroposterior image.17

Alveolar pneumonia can be reliably detected with a chest radiograph 
(moderate).18 Alveolar infiltration in a chest radiograph suggests bacte-
rial pneumonia more often than interstitial infiltration (weak).18

Interpreting a chest radiograph requires expertise and inter-rater 
agreement tends to be rather poor. According to the World Health 
Organisation classification, alveolar infiltrates or interstitial infiltrates 
with pleural fluid can be diagnosed as pneumonia.18 Peribronchial or 
peribronchovascular findings in chest radiographs are common during 
viral infections and can be easily confused with pneumonia.
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The usefulness of a lung ultrasound as a diagnostic tool for pneumo-
nia and pleural fluid is debatable.19

There is still some debate about how useful lung ultrasounds 
are as the primary diagnostic tool for pneumonia. The clinical 

significance of minor ultrasound findings is still unclear and differen-
tial diagnostics of pneumonic consolidation and atelectasis is often 
impossible.19 Chest radiographs and ultrasound are the primary 
radiological methods for diagnosing complications of pneumonia 
or pleural fluid.19 Computed tomography and magnetic resonance 
imaging scans are mostly used if surgical interventions are being 
considered.

Controlling chest radiographs after pneumonia is not usually 
necessary.12

It is not usually necessary to control a chest radiograph after 
pneumonia if the patient makes a good recovery. They should only 
be used if the primary findings indicate significant atelectasis, a 
large amount of pleural fluid or if there is suspicion of an underlying 
illness.12

4  |  TRE ATMENT OF LOWER RESPIR ATORY 
TR AC T INFEC TIONS

4.1  |  Viral bronchitis

4.1.1  |  Definition and symptoms

Acute cough in children is usually caused by a viral infection and usu-
ally resolves within 4 weeks.20

TA B L E  1  Thorax radiograph in the diagnostics of paediatric 
LRTIs.

Radiograph usually 
unnecessary Radiograph necessary

Viral cough 
(Bronchitis)

Child with high fever and poor general 
condition with suspected pneumonia or 
unclear focus of infection

Laryngitis, 
bronchiolitis, 
wheezing bronchitis

Quiet breathing sounds in lung auscultation.

Clinically diagnosed 
community-
acquired 
pneumonia in a 
child with good 
general condition

Patient with diagnosed pneumonia has fever 
48 h after the beginning of antibiotics.

Differential diagnostics of rare cardiac 
causes like myocarditis, heart failure

Suspected foreign body of respiratory 
tracta,b

aIn case of a strong/evident foreign body, bronchoscopy may be 
performed without radiography, depending on the patient's clinical 
condition.
bIf radiograph is conducted PA and side projections should be 
performed.

Diagnosis Glucocorticoids Sympathomimetics

Laryngitis Betamethasone 0.25–
0.4 mg/kg/day p.o. (up to 
7 mg) as a single dose or 
dexamethasone 0.15–
0.6 mg/kg p.o. (up to 8 mg) as 
a single dose.
If needed in addition 
nebulised Budesonid 
2000 μg as a single dose

Nebulised racemic adrenalinea

4–5 kg 0.2 mL (4.5 mg).
6–7 kg 0.3 mL (6.8 mg).
8–9 kg 0.4 mL (9.0 mg).
>10 kg 0.5 mL (11 mg)

Acute bronchitis (cough) No glucocorticoids No betasympathomimetics

Bronchiolitis No glucocorticoids No betasympathomimetics or 
racemic adrenaline

Wheezing bronchitis No glucocorticoids Salbutamol 0.1 mg inhalation 
aerosol with spacerb:
•	 In emergency: 6 doses (one 

dose at a timec to spacer) with 
20 min pauses three times.

•	 At home: At least 2 doses 3–6 
times per day for 2–4 days

Pneumonia No glucocorticoids No betasympathomimetics

Pertussis No glucocorticoids No betasympathomimetics

aRacemic adrenaline is diluted in 2–3 mL of isotonic (0.9%) natriumchloride before the inhalation. 
If racemic epinephrine is not available Adrenaline 1 mg/mL can be inhaled 0.2 mg/kg up to 5 mg. 
Doses less than 2 mL are diluted like racemic adrenaline 1 mg/mL.
bThis guideline does not include treatment options for paediatric asthma.
cBioavailability probably is higher when dosed one inhalation at a time to spacer (Csonka).

TA B L E  2  Glucocorticoids and 
sympathomimetics in paediatric lower 
respiratory tract infections.
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4.1.2  |  Recommendations

Antitussive and beta-sympathomimetic drugs are ineffective in reliev-
ing acute coughs in children and antitussives may cause serious adverse 
events (strong) (Table 2).21–23

Studies have found that dextromethorphan was ineffective 
in children with coughs and the efficacy of mucolytic agents were 
insufficiently studied.21 In addition, oral beta-sympathomimetics 
were ineffective in children with coughs in the absence of breathing 
difficulties.22,23

Short-term treatment with oral honey products is likely to relieve 
acute nocturnal coughs during a LRTI better than no treatment or a pla-
cebo in children older than 1 year of age (moderate).23,24

Oral honey was efficient in reducing cough frequency compared 
to a placebo or no treatment,23 and may also have reduced cough 
duration.23

Antibiotics are ineffective in relieving acute coughs in children.20

An acute viral cough typically lasts less than 4 weeks.20 In chil-
dren, these were usually caused by a viral infection and antibiotics 
were ineffective in relieving symptoms (Table 3).20

Chronic wet coughs are much rarer in children than acute 
viral coughs. Antibiotics may have been efficient for wet coughs 
lasting over a month.25 However, in these cases, it was important 
to take into account other diagnostic possibilities and consult a 
specialist.25

4.2  |  Laryngitis

4.2.1  |  Definition and symptoms

Laryngitis is a viral infection of the larynx and voice box and is most 
commonly seen in children of 6–36 months of age. Characteristic 
symptoms include a barking cough, hoarseness and, in more severe 
cases, inspiratory stridor.

4.2.2  |  Recommendations

Glucocorticoids are effective in relieving the symptoms of laryngitis 
(strong).26

The effectiveness of glucocorticoids in relieving symptoms and 
reducing the risk of recurrent inspiratory stridor in children with lar-
yngitis has been proved by several studies (Table 2).26 Oral glucocor-
ticoids seemed to be as efficient as intramuscular glucocorticoids.26 
Nebulised budesonide may have provided additional efficacy in chil-
dren who had already received oral corticosteroids and had remain-
ing symptoms (Table 2).27

Nebulised adrenaline is effective in relieving the symptoms of severe 
laryngitis (strong).28,29

Nebulised adrenaline proved to be effective in relieving laryngi-
tis symptoms in several studies.28,29 The effect of nebulised adren-
aline is short and lasts from 1 to 2 h. Patients receiving this should 

be monitored in the emergency department for 1–2 h for recurrence 
of symptoms.

Inhaled mist is not effective in relieving the symptoms of laryngitis 
(strong).30

A good-quality randomised controlled trial showed that an in-
haled mist did not offer any relief for laryngitis symptoms and con-
cluded that it should not be used.30

4.3  |  Bronchiolitis

4.3.1  |  Definition and symptoms

Most international guidelines state that bronchiolitis can be diag-
nosed in children under 2 years of age.31 However, bronchiolitis is 
most prevalent in the first year of life during respiratory syncytial 
virus epidemics. According to the Finnish definition, bronchiolitis is 
diagnosed in infants under 12 months of age who exhibit character-
istic symptoms or findings, like coughs, tachypnoea, chest recession 
and wheezing or crackles on chest auscultation.

4.3.2  |  Recommendations

Nebulised adrenaline is likely to be ineffective in reducing the need for 
hospitalisation in infants with bronchiolitis (moderate) (Table 2).32,33

Several randomised controlled trials found that inhaled adren-
aline was ineffective in reducing the need for hospitalisation in pa-
tients with bronchiolitis.32,33 A network meta-analysis found that 
adrenaline inhalations reduced admission rates during the first day 
of the disease, but no effect was seen on day 7.33

Inhaled beta-sympathomimetics do not improve oxygenation, re-
duce the need for hospitalisation or reduce the length of hospitalisation 
in bronchiolitis, compared to placebos (moderate) (Table 2).34

According to a 2014 Cochrane review that summarised 30 ran-
domised studies, beta-sympathomimetics did not reduce the need 
for hospitalisation or length of stay in bronchiolitis.34 Most of the 
studies included in the Cochrane review showed no significant 
symptom relief in hospitalised patients.34

Systemic or inhaled glucocorticoids are likely to be ineffective in 
relieving symptoms or reducing hospitalisation rates or the duration of 
hospitalisation (moderate) (Table 2).35

A 2013 Cochrane Review summarised 17 randomised studies 
and concluded that systemic or inhaled glucocorticoids did not re-
duce the need for hospitalisation or length of hospital stay in chil-
dren under 2 years of age.35

Nebulised hypertonic saline may be ineffective in reducing the length 
of hospital stay compared to no inhalations (weak).36,37

It has been suggested that hypertonic saline inhalations reduced 
the length of hospital stay in bronchiolitis when compared to saline 
0.9% inhalations or standard care.37 However, when nebulised hy-
pertonic saline was compared with minimal handling in a randomised 
setting, no difference was found between the groups in terms of being 
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fit for discharge or length of stay. So, at the moment there is no clear 
evidence to support the use of nebulised hypertonic saline over stan-
dard care.36

High-flow nasal cannulas are likely to reduce the need to escalate treat-
ment, compared to ordinary oxygen supplementation (moderate).38,39

High-flow nasal cannula treatment is likely to reduce the need 
to escalate treatment and provide intensive care for bronchiol-
itis patients, compared to low-flow oxygen supplementation.38,39 
However, a large proportion of children can be treated with stan-
dard low-flow oxygen,38,39 which is also a more cost-effective and 
easier treatment option than a high-flow nasal cannula. High-flow 
nasal cannula treatment seems to be safe38,39 and is widely used in 
many hospitals for bronchiolitis patients.

High-risk infants may need referrals to hospitals.31

All infants under 3 months of age are prone to severe disease. So 
are infants with a history of prematurity, chronic lung disease, hae-
modynamically significant congenital heart disease, neuromuscular 
disorders or immunodeficiency.31 These patients need to be moni-
tored carefully and may need referrals to secondary care (Table 4).

4.4  |  Wheezing bronchitis

4.4.1  |  Definition and symptoms

In Finland, wheezing bronchitis is defined as episodic wheezing 
during an acute viral respiratory infection or repeated wheezing in 
children aged 12–36 months. Characteristic symptoms and findings 
include acute expiratory wheezing and respiratory distress during 
viral infections. Diagnoses are clinical and there is no need for rou-
tine laboratory testing or radiology if the diagnosis is clear.

Approximately, 30% of children experience wheezing during viral 
infections before 3 years of age.40 However, the prognosis is good, 
with two-thirds of these children becoming asymptomatic after 
3 years of age.40

4.4.2  |  Recommendations

Inhaled beta-sympathomimetics may relieve symptoms in wheezing 
bronchitis (weak) (Table 2).41

Inhaled beta-sympathomimetics are generally used to relieve 
symptoms in children over 1 year of age, who experience wheezing. 
They are also recommended by the most important international 
guidelines.41 However, the evidence of efficacy in wheezing bron-
chitis is limited in young children.

Dosing salbutamol via a holding chamber (spacer) is likely to be more 
efficient in relieving wheezing symptoms and has fewer side effects than 
administering salbutamol via a nebuliser (moderate) (Table 2).42

Studies have reported that providing salbutamol doses via a hold-
ing chamber was at least as efficient as administering via a nebuliser. 
Some studies reported that it was actually more efficient in relieving 
symptoms in children with wheezing exacerbations and asthma42 and 
preventing hospitalisation for these conditions. Fewer side effects 

TA B L E  3  Antibiotic treatment in paediatric lower respiratory 
tract infections.

Diagnosis Recommendation

Laryngitis No antibiotics

Acute bronchitis 
(cough)

No antibiotics

Bronchiolitis No antibiotics

Wheezing 
bronchitis

No antibiotics

Community-acquired pneumonia

Outpatients Amoxicillin:
•	 Normal dose: 40–45 mg/kg/day p.o. in 

three doses for 5 days.
•	 High dose (if penicillin resistant 

pneumococcus suspected): 80–90 mg/
kg/day p.o. (up to 4000 mg/day) in three 
doses usually for 5 days.

Allergy for penicillin:
Macrolidesa:
•	 Azithromycin 10 mg/kg/day (up to 

500 mg/day) once a day for 3 days.
•	 Clarithromycin 15 mg/kg/day (up to 

1000 mg/day), usually for 7 days.
Doxycycline (children >8 years old) p.o. 
2.2–4.4 mg/kg/day (up to 200 mg/day) 
divided in two doses usually for 7 days

Mycoplasma pneumonia:
Macrolide or doxycycline (children >8 years 
old) alone or combined with amoxicillin.

Inpatients Penicillinb 100 000–300 000 U/kg/day i.v. 
divided in 4–6 doses (up to 24 000 000 U/
day)

Allergy for penicillinc:
Cefuroxime 100–150 mg/kg/day i.v. divided 
in three doses (up to 6000 mg/day).
Ceftriaxone 100 mg/kg/day i.v. divided in 
1–2 doses (up to 4000 mg/day)

Mycoplasma pneumonia.
Add macrolide or doxycycline (children 
>8 years old)

Influenza Oseltamivir (for 5 days) p.o.d

•	 <12 months 6 mg/kg/day.
•	 Over 12 months and less than 15 kg 30 mg 

twice a day.
•	 16–23 kg 45 mg twice a day.
•	 24–40 kg 60 mg twice a day.
•	 Over 40 kg 75 mg twice a day p.o.

Pertussis Azithromycin 10 mg/kg/day (up to 500 mg/
day) once a day for 5 days.
Clarithromycin 15 mg/kg/day (up to 
1000 mg/day), usually for 7 days

Abbreviations: i.v. intravenously; p.o. per orally.
aSevere pneumonia should not be treated with macrolides as a 
monotherapy.
bStaphylococcus aureus pneumonia is a rare, but potentially severe 
condition. S. aureus is not covered with penicillin. Penicillin combined 
with clindamycin is recommended in Streptococcus pyogenes pneumonia.
c5% of patients with severe penicillin allergy are at risk for cross reactions 
with first-generation cephalosporins, but severe reactions are rare.
dInfluenza prophylaxis for children >3 months after family exposure is 
one dose for 10 days.
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were reported in most studies when doses were delivered via a hold-
ing chamber.42

Maintenance glucocorticoid inhalations are ineffective in preventing 
viral-induced wheezing episodes in young children.43

There is no evidence to support the use of maintenance inhaled 
glucocorticoids to prevent viral-induced wheezing episodes that re-
quire oral glucocorticoid treatment or hospital admission.43

4.5  |  Community-acquired pneumonia

4.5.1  |  Aetiology and symptoms

Pneumonia can be caused by bacteria, viruses or both. A viral ae-
tiology is particularly common in young children and viruses have 
been detected in 60% of young pneumonia patients.44 The most 
common bacteria responsible for community-acquired pneumonia 
(CAP) are Streptococcus pneumoniae and Mycoplasma pneumoniae.44 
Mycoplasma pneumoniae is a more common cause of pneumonia in 
school-aged children.44 Other less common causative agents are 
Chlamydia pneumoniae, Streptococcus pyogenes, Staphylococcus au-
reus and, in neonates, Chlamydia trachomatis.

The most common symptoms include fever, cough, tachypnoea 
and respiratory distress. Fine crackles or locally silenced breathing 
sounds are characteristic findings during lung auscultation.

4.5.2  |  Recommendations

The primary treatment for CAP is amoxicillin for 5 days (strong) (Table 3).
Amoxicillin is the primary regimen for CAP when pneumonia 

is not severe and a bacterial aetiology is suspected.15,45,46 A short 
course of antibiotics is non-inferior to a long course of treatment 
lasting 7–10 days, for paediatric CAP.45–48

Children with clinical viral pneumonia do not require antibiotics.49

A viral aetiology is particularly common in young children with 
CAP.44 One study of children aged 3 months to 18 years of age with 
non-severe CAP did not detect any difference between those who 
did and did not receive antibiotics.49

Macrolides may improve the clinical outcome in Mycoplasma pneu-
moniae CAP (weak) (Table 3).

According to most studies, there is not enough evidence to 
support the use of macrolides in Mycoplasma pneumoniae LRTI, but 
one placebo-controlled trial demonstrated improvements in the 
clinical outcomes of the macrolide group.50,51 Most patients with 
Mycoplasma pneumoniae respiratory tract infections recover without 
treatment and the use of macrolides is not encouraged if the child is 
clinically well or already recovering.

Complications of pneumonia should be considered if the fever con-
tinues and the child's general condition does not improve within 48 h of 
starting antimicrobial therapy (Table 4).52

Children who do not become afebrile 48 h after starting antibi-
otic treatment, or those whose condition does not improve, should 
be examined for complications like empyema, lung abscesses or 
necrotising pneumonia. If these conditions are suspected, they 
should be referred to secondary care. Ultrasound is the primary 
radiological tool in diagnosing complications of pneumonia. 
Computed tomography and magnetic resonance imaging scans are 
usually carried out before surgical interventions.12

4.6  |  Influenza

4.6.1  |  Recommendations

Neuraminidase inhibitors are effective for treating the symptoms of 
influenza in children, if the treatment begins within 48 h of the initial 
symptoms (strong) (Table 1).53–55

Diagnosis Indications for secondary care referral (any of the following).

Laryngitis Breathing difficulty after delivered primary care (racemic adrenaline, 
corticosteroids) or decreased oxygen saturation.

Bronchiolitis Apnoea or high risk for apnoea (infants less than 1 month of age or preterm 
young infants).
Tachypnoea (especially in infants less than 3 month of age).
Respiratory distress (chest recession, nasal flaring).
Persistent oxygen saturation of less than 95%.
Problems with feeding.
Patient at risk for severe bronchiolitis due to other condition or illness

Wheezing 
bronchitis

Remaining respiratory distress after salbutamol inhalations or persistent 
oxygen saturation of less than 95%

Pneumonia Poor general condition or respiratory distress.
Persistent oxygen saturation of less than 95%.
Suspected pneumonia complication.
Failure in implementing per oral medication.
Age less than 6 months.
Patient at risk for severe pneumonia due to other condition or illness

Pertussis Suspected pertussis in unvaccinated or only once vaccinated infant

Note: Referral to secondary care can also be performed for other reasons.

TA B L E  4  Indications for secondary 
care referral in paediatric lower 
respiratory tract infections.
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Antivirals are recommended for children with influenza if they 
seek medical care within the first 48 h of symptoms starting. If the 
child is severely ill and hospitalised, antivirals may be beneficial even 
if the symptoms have lasted longer than 48 h.

Other treatment options include oral baloxavir marboxyl and in-
travenous peramivir for children over 2 years of age and tsanamivir 
for children over 6 months of age. Neuraminidase inhibitor prophy-
laxis reduces the risk of influenza after influenza exposure in house-
holds and can be prescribed for children with an increased risk for 
severe influenza.

4.7  |  Pertussis

4.7.1  |  Recommendations

Pertussis should be suspected in young infants with a paroxysmal cough 
(moderate).56

These children should be referred to secondary care for diag-
nostics. Symptoms may resemble bronchiolitis and, in addition to a 
cough, the infants may suffer from apnoea.56 Unvaccinated infants 
face the highest risk of severe disease (Table 4). However, one-third 
of pertussis cases are diagnosed among adults. In many countries, 
pertussis immunisation is recommended for young adults or preg-
nant women, in order to protect young infants.

Macrolide prophylaxis is likely to be effective in preventing pertussis 
among exposed family members (moderate).57

It has been reported that providing macrolide chemoprophylaxis 
for the household contacts of children with acute pertussis infec-
tion was effective in preventing pertussis among exposed family 
members.57

Azithromycin and clarithromycin are effective in eradicating 
Bordetella pertussis bacteria (strong) (Table 1).58,59

Several studies have proved that azithromycin and clarithromy-
cin were effective in eradicating Bordetella pertussis.58,59

Symptomatic treatment of a pertussis-related cough is generally in-
effective (moderate).60

Various agents have been studied in the symptomatic treatment 
of whooping cough, but none of these significantly relieved symp-
toms and therefore cannot be recommended.60

5  |  CONCLUSION

These updated 2023 clinical practice guidelines summarise the 
current research evidence on the appropriate use of antibiotics, 
inhaled drugs, corticosteroids, radiology and laboratory testing 
in paediatric LRTIs. They aim to improve the evidence-based 
treatment of these conditions in acute care. The guidelines 
recommended that a child with an LRTI should always be referred 
to secondary care if they have a poor general condition or poor 
oxygenation (Table  4). Children should also be referred if they 
have suspected complications of pneumonia. Young infants with 

bronchiolitis, who are at risk for severe diseases, and young 
unvaccinated infants with suspected pertussis should also be 
referred to secondary care.
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