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AbS’[ra t Influenza is an acute viral respiratory disease, which is particularly common in the paediatric population. Every year it affects
about 25% of children. According to the National Institute of Public Health - National Institute of Hygiene, almost three
times as many cases of influenza were registered in the 2022/2023 infectious season compared to previous years. However,
in the era of the influenza epidemic, diagnostic vigilance should be maintained, keeping in mind that the symptoms of some
serious bacterial infections may initially mimic those of influenza. We present a case report of a 3-year-old boy with influenza-
like symptoms, who was finally diagnosed with lobar pneumonia complicated by parapneumonic effusion. Early diagnosis
and treatment spared the patient from invasive treatment for complications of pneumonia.
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Streszczeme Grypa jest ostra wirusowa choroba drég oddechowych, ktdra szczegdlnie czesto dotyka populacje pediatryczng i co roku
wystepuje u okoto 25% dzieci. W sezonie infekcyjnym 2022/2023 wedtug danych Narodowego Instytutu Zdrowia Publicznego —
Panstwowego Zaktadu Higieny w Polsce zarejestrowano niemal trzykrotnie wigcej przypadkéw zachorowan na grype niz
w latach poprzednich. W dobie epidemii grypy nalezy jednak zachowa¢ czujno$¢ diagnostyczng, poniewaz objawy niektorych
powaznych infekcji bakteryjnych poczatkowo mogg imitowa¢ objawy grypy. W pracy przedstawiono przypadek kliniczny
3-letniego chtopca z objawami grypopodobnymi, u ktérego finalnie rozpoznano platowe zapalenie ptuc powiktane wysiekiem
parapneumonicznym. Wczesne postawienie diagnozy i wiaczenie leczenia uchronily pacjenta przed koniecznoscia inwazyjnej
terapii powiklan zapalenia ptuc.

Stowa kluczowe: grypa, zapalenie pluc, Streptococcus pneumoniae, wysiek parapneumoniczny
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INTRODUCTION

vary in severity from sparsely symptomatic or asymp-

tomatic to acute respiratory failure!”. Paediatric pa-
tients are a population particularly vulnerable to infection.
According to World Health Organization (WHO) esti-
mates, on average 20-30% of children and 5-10% of adults
suffer from full-blown influenza.
In the current clinical practice, confirmed virological pos-
itivity is the basic diagnostic criterion in addition to typi-
cal symptoms of acute infection. Tests to detect viral anti-
gens in nasopharyngeal cavities are widely used due to their
simplicity and relatively low price. They show high specific-
ity (about 98%), but a relatively low sensitivity (about 62%),
and can therefore be used to confirm rather than exclude
the infection®.
Possible diagnosis of influenza should be considered espe-
cially in patients with fever or respiratory symptoms, who
present to the doctor during epidemic.
In the northern hemisphere, most infections occur between
October and April, with the peak incidence usually occur-
ring in late February. According to the National Institute
of Public Health - National Institute of Hygiene, the high-
est number of cases during the 2022/2023 infection sea-
son in Poland was recorded between 1 and 31 December
2022. At that time, 1,139,739 influenza cases and suspect-
ed cases were registered, with a peak in the last 2 weeks
of December. There were almost three times as many cases
compared to the same period in 2021.
However, even during the epidemic period, particular vig-
ilance and careful examination of each patient presenting
with symptoms of airway infection are advisable as influen-
za may be accompanied by other diseases with very similar
symptoms. This paper presents a case report of a 3-year-old
boy with influenza-like symptoms who was diagnosed with
lobar pneumonia complicated by parapneumonic effusion.

I nfluenza is an acute viral respiratory disease. It may

CASE REPORT

A three-year-old boy was admitted to the Department of
Paediatrics, Paediatric Nephrology and Allergology of the
Military Institute of Medicine — National Research Institute
in Warsaw during an influenza epidemic due to fever of up
to 40°C persisting for 6 days, accompanied by cough for
2-3 days, as well as poor appetite and thirst. His epidemi-
ological history of recent contact with a person with con-
firmed influenza A was noteworthy. Three days prior to ad-
mission, the boy had been examined by a paediatrician in
the primary care setting, who raised the suspicion of a viral
infection, most likely influenza, and recommended symp-
tomatic treatment only. The boy had not been vaccinated
against influenza that season; he had received all other vac-
cinations according to the Immunisation Programme.

On admission, the patient was in a moderately good gen-
eral condition. Physical examination revealed single, small
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palpable cervical lymph nodes, nasal discharge, and a red
pharynx. Normal, symmetrical alveolar murmur was heard
over the lungs. Rapid antigen test for influenza was negative.
Laboratory workup showed significantly elevated inflam-
matory markers: C-reactive protein (CRP) 28.6 mg/dL
vs. normal (N) <0.8 mg/dL; procalcitonin 34.61 ng/mL,
N: <0.046 ng/mL; erythrocyte sedimentation rate (ESR)
109 mm, N: <8 mm. Liver and renal function mark-
ers were normal. Urinalysis and urine culture showed no
signs of infection. There were also no features of myocar-
ditis (N-terminal fragment of B-type natriuretic propep-
tide 239.5 pg/mL, N: 5-391 pg/mL; troponin T 5.2 ng/L,
N: <14 ng/L; creatine kinase (CK) 64 U/L, N: 38-171 U/L;
CK-MB 37 U/L, N: 0-25 U/L). Due to the boy’s average gen-
eral condition and septic inflammatory markers, a broad-
spectrum antibiotic, ceftriaxone at 100 mg/kg body weight
as 1 daily dose, was included in the treatment and blood
cultures were done.

On day 2 of hospital stay, physical examination revealed de-
creased vesicular murmur on the right side, with a corre-
sponding percussion dullness. The diagnosis was extended
with a chest radiograph. Massive parenchymal thickening
with an air bronchogram was present in the middle and
upper fields of the right lung, and shadowing in the lower
field peripherally, probably corresponding to fluid (Fig. 1).
Lung ultrasound (LUS) confirmed the presence of massive
inflammatory consolidations with right lung atelectasis.
Pleural fluid up to 16 mm was detected.

Right lobar pneumonia with pleural effusion was diag-
nosed. Treatment with ceftriaxone was continued and, due
to increased inflammatory changes on radiography and lack
of improvement, amikacin at 15 mg/kg body weight in 2 di-
vided doses and clarithromycin at 15 mg/kg body weight in
2 divided doses were included.

Gradual improvement in the boy’s general condition was
observed in the following days. Negative blood culture was
obtained on day 7 after admission. Due to the improve-
ment in the clinical condition and gradual regression of
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inflammatory changes in subsequent LUS scans, a decision
was made to continue ceftriaxone and clarithromycin.

On day 21 of antibiotic therapy, complete resolution of
pleural effusion was achieved and the boy was discharged
home. A follow-up visit to the Department was scheduled
6 weeks after the end of treatment.

A follow-up lung ultrasound was performed after 6 weeks,
showing further regression of inflammatory changes.
No pleural fluid was visualised.

DISCUSSION

Pneumonia is the most common cause of death among
children under 5 years of age worldwide®. The incidence
of community-acquired pneumonia is also highest in this
age group, estimated at 36-46 cases per 1,000 inhabit-
ants®, with more than half of patients requiring hospital
treatment©.

In the paediatric population, the prevalence of specific aeti-
ological agents depends on the child’s age. Influenza viruses,
respiratory syncytial virus (RSV) and severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) are predomi-
nant viral pathogens in the population of 2-5 year olds, i.e.
the age group of the described patient. They are estimated to
account for 28-37% of pneumonia cases”®. Bacterial pneu-
monias are most commonly caused by Streptococcus pneu-
moniae, accounting for 14-36% of all infections and 70%
of cases requiring hospital treatment™®®. Other relatively
common pathogens in this age group include Haemophilus
influenzae type B and Mycoplasma pneumoniae.

In recent years, there has been a decrease in morbidity and
mortality from pneumonia caused by Haemophilus influ-
enzae type B and Streptococcus pneumoniae, which is due
to the common use of vaccination. However, there has
been an increase in infections with antibiotic-resistant
strains, such as methicillin-resistant Staphylococcus aureus
(MRSA) and macrolide-resistant Mycoplasma pneumoniae,
which pose a therapeutic challenge®. Additionally, after the

COVID-19 pandemic, the incidence of out-of-season respi-
ratory infections and severe pneumonia, including necro-
tising pneumonia, has increased. According to some theo-
ries, this may be the result of an “immune debt” arising as
a consequence of restrictions imposed on society to lim-
it the spread of SARS-CoV-2 (social distancing, protective
masks) and thus reduced exposure of children to bacterial
and viral pathogens®.

The diagnosis of pneumonia is based primarily on medi-
cal history and physical examination. The clinical presenta-
tion of the disease may include fever, cough and dyspnoea
(accelerated breathing, increased respiratory effort). These
may be additionally accompanied by less specific symptoms
such as headache, vomiting or abdominal pain®. The se-
verity of pneumonia is determined by the severity of the
symptoms (Tab. 1).

On physical examination, auscultatory changes indicative of
parenchymal inflammation are usually found: crackles, de-
creased or increased alveolar murmur. In the case of our pa-
tient, no abnormalities suggestive of pneumonia were found
on the initial physical examination. Auscultatory changes
were not found until the next day of hospital stay.
Although laboratory workup, including blood count with
differential or CRP and procalcitonin, does not clearly de-
termine the aetiology of infection, it may help assess the se-
verity of inflammation and patient’s condition. Low procal-
citonin usually suggests a non-bacterial aetiology".
According to current recommendations, diagnostic imag-
ing is not necessary for the diagnosis of pneumonia. Chest
radiography (X-ray) is recommended for hospitalised pa-
tients in severe condition, when complications are sus-
pected or when diagnostic doubts arise!'?. Other imaging
modalities useful in the diagnosis and monitoring of pneu-
monia include lung ultrasound, which is particularly use-
ful in monitoring treatment progress due to its low cost and
lack of exposure to ionising radiation*?. It allows for the vi-
sualisation of pleural lesions and has a sensitivity and spec-
ificity estimated at around 90%"%. It has greater sensitivity

Mild-to-moderate pneumonia

Severe pneumonia

Infants - Temperature <38.5°C

+ Respiratory rate <50/min
- Mild intercostal retractions
« Normal appetite

- Temperature >38.5°C

« Respiratory rate >70/min

« Moderate-to-severe intercostal retractions
- Nasal flaring

- Cyanosis

« Periodic apnoea

- Grunting

« Difficulty feeding

- Tachycardia

« Capillary refill time >2 s

Older children « Temperature <38.5°C
+ Respiratory rate <50/min
« Mild dyspnoea

« No vomiting

- Temperature >38.5°C

+ Respiratory rate >50/min

« Significant breathing problems
« Nasal flaring

- Cyanosis

« Grunting

+ Signs of dehydration

« Tachycardia

- Capillary refill time =2 s

Tab. 1. Assessment of the severity of pneumonia based on symptoms in different age groups1®
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in imaging pleural fluid and can therefore be used success-
fully for its monitoring®®.

Symptomatic treatment includes antipyretics, adequate hy-
dration and oxygen therapy. Passive oxygen therapy should
be initiated when saturation drops below 92% while breath-
ing ambient air.

Antibiotic therapy should be used in all cases of clinically
confirmed pneumonia, as it is not possible to reliably deter-
mine the aetiology. According to the recommendations of
the National Programme for the Protection of Antibiotics,
antibiotic therapy can only be avoided in mild pneumo-
nia without fever in children aged between 4 months and
5 years, especially in patients vaccinated with conjugate
pneumococcal vaccine!'?. In other cases, amoxicillin should
be included first. Alternatively, amoxicillin-clavulanic acid
or cefaclor can be considered. Macrolides may be included
if there is no clinical improvement after first-line treatment
and in more severe forms of infection"'?.

The recommended duration of antibiotic therapy in chil-
dren is a disputable issue. A growing number of literature
reports indicate that it is reasonable to shorten antibiotic
therapy when rapid improvement in the patient’s condition
is observed. In their randomised clinical trial in a group of
380 children, Williams et al. showed comparable efficacy of
a 5-day vs. 10-day antibiotic treatment, with a concomitant
reduction in treatment-induced antibiotic resistance in the
first treatment strategy®. Similar conclusions were drawn
by Li et al. from their meta-analysis of nine randomised
clinical trials involving 11,143 paediatric patients"”.

In the patient presented in this paper, the initial decision
was to include a third-generation cephalosporin due to
the boy’s average general condition and septic inflamma-
tory markers with an unclear starting point of infection.
After the diagnosis of lobar pneumonia complicated by
parapneumonic effusion, macrolide and aminoglycoside
were included to protect the patient against atypical bac-
teria and Gram-negative bacilli as a potential aetiology of
pneumonia.

Pleural effusion and pleural abscess are among the most
common complications of pneumonia and occur in ap-
proximately 1% of patients. Pleural effusion may affect up to
40% of hospitalised patients"®. In their study in a group of
1,933 children hospitalised for pneumonia, Krenke et al. re-
ported parapneumonic effusion in 323 patients (16.7%)®.
These are the most common complications of pneumonia
caused by Streptococcus pneumoniae, especially serogroup 6
(serotype 6B) and serotype 19A?0.

Pleural effusion can be visualised using imaging modali-
ties. Chest X-ray shows blunting of the costophrenic angle
and, in the case of more fluid, the so-called Damoiseau-
Ellis line. Ultrasound has a higher sensitivity in detecting
parapneumonic effusion. It allows visualisation of small vol-
umes of fluid (=20 mL) and the location of fluid collections,
as well as imaging of pleural movements®".

The management of a patient with parapneumonic effu-
sion should depend on the amount of fluid, the patient’s
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condition and the dynamics of the disease process. Broad-
spectrum antibiotic therapy, monitoring of vital signs and
symptomatic treatment are always indicated.

The indications for surgical treatment of parapneumon-
ic effusion have remained the subject of debate for years.
According to the guidelines of the British Thoracic Society
and the American College of Chest Physicians, pulmonary
consultation and pleural puncture or drainage are indicated
for a fluid layer >10 mm in the supine position or moder-
ate/severe patient condition®??. Similar recommendations
have been proposed by the Pediatric Infectious Diseases
Society (PIDS) and Infectious Diseases Society of America
(IDSA)@22,

In contrast, Skouras et al. and Espana et al. suggested the
possibility of watchful waiting and pharmacological treat-
ment inclusion in the case of pleural fluid thickness up to
20 mm®?. Also in the case we described, therapeutic suc-
cess was achieved without pleural puncture at an initial
fluid layer thickness of 16 mm on ultrasound.

In selected situations, fibrinolytic agents (urokinase, strep-
tokinase or alteplase) may also be indicated. They are used
when drainage is difficult and multiple fluid collections with
septations are present®”. If conservative treatment fails,
videothoracoscopy or thoracotomy with decortication may
be necessary®.

Patients with pneumonia complicated by parapneumonic
effusion should be followed-up for 4-6 weeks after hospital
discharge, depending on their clinical status on discharge.
Repeat imaging is recommended during the follow-up ex-
amination®. In children, 80% of pleural thickening fol-
lowing parapneumonic effusion resolves within 5 months.
It does not affect further growth or expansion of the lung®®.
During the epidemic influenza season, it is important to re-
member that fever is a common and non-specific symptom
in the paediatric population. Although the majority of fe-
brile children in the autumn-winter season have self-limit-
ing viral infections, fever, together with a worsening general
condition, may be the first sign of a serious bacterial infec-
tion, such as lobar pneumonia.

Although the incidence of lobar pneumonia has decreased
significantly following the introduction of widespread
vaccination against Haemophilus influenzae type B and
Streptococcus pneumoniae, severe complicated pneumonia
can still be encountered in the paediatric population during
the infectious period. The presented case demonstrates that
vigilance and patient monitoring throughout the course of
infection often lead to a correct diagnosis and allow for the
rapid initiation of adequate treatment, which can spare the
patient from the need for invasive medical procedures and
prolonged convalescence.

CONCLUSIONS
During the influenza season, it is important to remem-

ber that fever is a common and non-specific symptom
in the paediatric population. It may accompany multiple
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conditions. Furthermore, the patient may simultaneously
develop infections of different aetiologies. Diagnostic vigi-
lance and patient monitoring throughout the course of in-
fection may allow for a correct diagnosis and appropriate
treatment.
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