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ABSTRACT. Severe pneumonia is an urgent problem in pediatrics, since it is the leading cause of morbidity and
mortality in children under 5 years old, mortality can reach 14%. The article discusses a clinical case of severe
community-acquired pneumonia in a child, complicated by grade Il respiratory failure. The child was hospitalized in
an infectious diseases hospital on the 8t day of the disease. However, despite the therapy, due to the deterioration
of the condition and progression of the respiratory failure clinic on the third day after hospitalization, the child
was transferred to the intensive care unit. Acute respiratory distress syndrome developed, requiring invasive
ventilation and therapy adjustment. The key aspects of intensive care aimed at stabilizing the patient’s condition
are described, including respiratory support, antibacterial, antiviral, antifungal, infusion therapy, immunomodulatory
drugs and pulse therapy with glucocorticosteroids. Exogenous surfactant was also used, which contributed to the
improvement of gas exchange and reduction of artificial ventilation parameters. Complex therapy was carried out
in accordance with modern international recommendations for the treatment of severe pneumonia complicated by
acute respiratory distress syndrome in children. The presented clinical case demonstrates the critical importance
of timely and adequate therapy, as well as a multidisciplinary approach to the treatment of severe pneumonia in
children.
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PE3IOME. Tsxenas NHeBMOHMA — akTyanbHas npo6neMa negunaTpum, NOCKONIbKY OHa ABNSIETCA BeAylleii npu-
YMHOI4 3a601EBAaEMOCTM U CMEPTHOCTU Y ieTeli 40 5 NeT, NneTanbHOCTb MOXET focTuraTb 14%. B cTatbe paccma-
TPUBAETCA KIIMHUYECKMIA CITyYail TAXeNnoi BHE6ONbHUYHON MHEBMOHUM Y pe6eHKa, OCNOXHEHHOI AblXxaTenbHOA
HepocTaTouyHocTbHo |ll cTeneHn. Pe6GeHoK Gblnl rOCNMTann3NpoBaH B MHAEKLMUOHHDI CTalMOHap Ha BOCbMble
CyTKuM 3ab6oneBaHus. OfHAKO, HECMOTPSI Ha NPOBOAMMYH TEPaNuio, B CBSA3U C yXyALEHNEM COCTOSIHUS U NPOrpec-
CUPOBaHUEM KNUHUYECKOW KapTUHbI fbIXxaTelbHOW HeA0CTaTOYHOCTH Ha TPETbM CYTKU NOC/e rocnuTannsaumum
pe6eHoK Obin NepeBeieH B 0TAeNeHe peaHUMaLun U UHTEHCUBHOI Tepanui. Pa3Buncsa ocTpblii pecnupaTopHblii
AMUCTPECcC-CMHAPOM, YTO NOTPe60oBaN0 NPUMEHEHUS WHBA3UBHOW BEHTUAALMN NErKUX U KOPPEKLUM Tepanuu.
OnucaHbl KNtoYeBble acnekTbl MHTEHCMBHOI Tepanuu, HanpaBieHHO Ha CTabUNU3aLulo COCTOSIHMA NaLUEHTa,
BKJIlOYas pecnnpaTopHYO NOALEPXKY, aHTMOAKTEpUabHYL, NPOTUBOBUPYCHYIO, MPOTUBOTPUGKOBYHO, MUH(DY3NOH-
HYt0 Tepanuto, npenapaTtbi-MMMYHOMOZYNATOPbI U NyNbC-TEPANMIO FIOKOKOPTUKOCTepouaamu. Micnonb3oBancs
TaKXXe 3K30reHHbI! CyppaKTaHT, YTO CNOCOBCTBOBASO YNYYLLIEHNIO Fa3006MEHA U CHUXKEHUIO NapamMeTPoB UCKYC-
CTBEHHOI BEeHTUNALMUM Nnerkux. lpoBoaunnach KOMMIEKCHas Tepanus CorfnacHo COBPEMEHHbIM MeXAYHapOAHbIM
pekoMeHAaLUAM MO SIEYEHUIO TAXKENO0N MHEBMOHWUM, OCTIOXHEHHON OCTPbIM pecnupaTopHbIM AUCTPECC-CUHAPO-
MoM y aeTeid. MpefcTaBneHHbI KNUHUYECKMIA CyYai LEMOHCTPUPYET KPUTUYECKYHO BAXHOCTb CBOEBPEMEHHOIA
1 afeKkBaTHOI Tepanuu, a TakKe MynbTUAMCLUNIMHAPHOIO NOAX0Aa K IEYEHUIO TAXENON MHEBMOHUM Y AeTeil.

KJTIOYEBDBIE CNNOBA: nHeBMOHUS, fibixaTelbHas HEJOCTaTOYHOCTb, UHTEHCUBHaAs Tepanus, pecnupaTopHas nog-
JAepXKa, aHTMOMOTUKOTEPanus, KNUHNYECKMI cydai, neguatpus, et

UcTOUHUK pUHaAHCUPOBaAHUA. ABTOPLI 3aABAAIOT 06 OTCYTCTBUU BHELLUHETO GUHAHCUPOBAHUA MPU NPOBEAEHUN UCCAEAOBAHUSA.
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INTRODUCTION

Despite significant advances in the diagnosis
and treatment of infectious diseases, pneumonia
remains one of the leading causes of hospitaliza-
tion and pediatric mortality in many countries world-
wide [1, 2]. Severe disease carries an exceedingly
high risk of rapidly progressive respiratory failure,
hypoxemia, and the development of acute respira-
tory distress syndrome (ARDS) and sepsis. These
conditions represent major causes of death in
pediatric intensive care units (PICUs) [3-6].

According to the World Health Organization
(WHO), pneumonia accounted for the deaths of
an estimated 740,000 children under the age of
five in 2019, representing approximately 14% of
all deaths within this age group. Although this
figure declined to 672,000 in 2021, the disease
continues to rank among the leading causes of
death in pediatrics. Mortality is particularly high in
countries with limited healthcare resources, such
as Nigeria, India, and Pakistan. Together, these
three countries account for over half of all child
deaths from pneumonia. Yet, even in countries
with well-developed healthcare systems, pneumo-
nia remains a pressing challenge in pediatrics. Al-
though the incidence of ARDS is relatively lower in
children than in adults, the associated mortality in
the pediatric population is extremely high, ranging
from 18% to 27%. In some countries, this figure
reaches adult levels of 35% [7-10].

In recent years, a persistent trend has been
observed toward an increase in severe forms of
pneumonia in children. This trend has been driven
by the spread of atypical pathogens (Mycoplasma
pneumoniae, Chlamydia pneumoniae), viral infec-
tions, and COVID-19 [11, 17].

High levels of antimicrobial resistance fur-
ther aggravate the course of severe pneumonia.
Current treatment strategies for severe pediatric
pneumonia encompass timely diagnosis, empi-
rical antibiotic therapy, respiratory support, vital
function monitoring, and complication prevention
[12-14].

Clinical guidelines underscore the importance
of prompt inpatient management. The presence of
complications, severe or protracted disease, and
progressing respiratory failure constitute indica-
tions for emergency hospitalization and transfer
to a PICU. In the PICU, etiotropic, pathogenetic
(fluid resuscitation, volume expansion, and hemo-
dynamic support), and symptomatic therapy is de-
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livered under monitoring of blood gas parameters
and acid-base balance [15, 16].

Effective management of severe pneumonia
in children therefore requires a comprehensive,
multidisciplinary approach that integrates timely
diagnosis, individualized treatment, continuous
patient monitoring, and complication prevention.

AIM

The aim of this study was to present a clini-
cal case illustrating the successful management
of severe acute respiratory distress syndrome in
a preschool-aged child with community-acquired
pneumonia.

CASE PRESENTATION

A 2-year-8-month-old girl was admitted to the
emergency department of an infectious disea-
ses hospital with complaints of dry cough, fever
reaching 38 °C, and general weakness. These
complaints were reported by her mother.

At the time of admission, the child had already
been unwell for seven days. The illness began with
a temperature rise to 38 °C and cough, for which
ibuprofen was prescribed. Despite treatment, her
condition progressively worsened: the cough be-
came more intense, dyspnea developed, and the
fever persisted. On the eighth day of illness, the
child was hospitalized. Her past medical history
was notable for frequent acute respiratory infec-
tions and absence of vaccination due to the fami-
ly's religious beliefs.

On admission, her condition was severe. She
was tachypneic with a respiratory rate of 37
breaths per minute and tachycardic with a heart
rate of 126 beats per minute. Oxygen saturation
(Sp0,) was 99%, and body temperature was 37 °C.
Auscultation of the lungs revealed harsh breath
sounds conducted throughout all lung fields, with
no rales. The admission diagnosis was acute res-
piratory viral infection complicated by acute bron-
chitis.

Laboratory findings are presented in Tables
1-3.

For two days, the child received antibacterial
therapy in the specialized department in accor-
dance with international guidelines and the local
protocol. However, her condition deteriorated over
time, with progressive respiratory failure, necessi-
tating transfer to the PICU.
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Table 1. Results of clinical and biochemical blood tests
Tabauua 1. Pe3yAbTaTbl KAMHUYECKOTO U BUOXMMUUYECKOrO aHAaAU30B KPOBHU

AeHb 60ne3HU - <
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Mpn nocTynAeHUK 114 51 65 32,7 357 5 40,6
Upon admission
Mepesoa B OAPUT 98 4.5 6 60 30 549 15 40,6
Transfer to the ICU
Ha momeHT nepesopa Ha MBA 85 8.9 6 73 30 455 44
At the time of transfer to AVL
7- AeHb rocnuTaAn3aunu 121 13 15 55 26 641 65 139,7
7™ day of hospitalization
12-i AeHb rocnuTamM3aumnn 92 13 7 57 30 746 58 178,6
12" day of hospitalization
25-1 AeHb rocnuTanMsaumnm 113 10 3 65 28 620 24 7,7
25 day of hospitalization
Bbinncka U3 ctaumMoHapa 115 9,8 3 63 30 580 20 3,3
Discharge from hospital

The table is prepared by the authors using their own data

TabAuua cocTaBAeHa aBTopamMmu no CcO6CTBEHHbIM AQHHbIM

Note: ALV — artificial ventilation of the lungs; ICU — intensive care unit; ESR — erythrocyte sedimentation rate; CRP — C-reactive
protein.

Mpumeuanue: UBA — uckyccTBEHHAs BEHTUASALUS Aerkux; OAPUT — oTaeAeHWEe aHECTE3MOAOTUM, PEaHUMALLMU U MIHTEHCUBHOW Tepa-
nuun; CO3 — CKOPOCTb 0ceAaHNsa apUTPoLMTOB; CPB — C-peakTuBHbIM HEAOK.

Table 2. Gas composition and acid-base balance of venous blood
Tabnuua 2. Fa30BbI COCTAB U KUCAOTHO-OCHOBHOE COCTOSIHWE BEHO3HOW KPOBM

AeHb 60one3HU pH pCO,, Mmm pT.CT. | pO,, HCO,, Nakrar, 0OSlI
Day of illness mm Hg MM pT.CT. MMOAb/A | MMOAbL/A

mm Hg mmol/L Lactate,

mmol/L

Mepesoa B OAPUT 7,32 48 34 25,9 1,9 11
Transfer to the ICU
Ha momeHT nepeBopa Ha UBA | 7,422 38,6 31,6 24,6 1,43 14
At the time of transfer to AVL
7-W peHb rocnuTaAnsaumnm 7,432 34,6 26,6 22,6 1,21 10
7t day of hospitalization
12-i peHb rocnutaAmMsalmm 7,4 42,7 50,5 29,4 1,88 -
12% day of hospitalization
25-i AeHb rocnuTaAM3aLmm 7,49 38,5 32,0 28,7 1,89 -
25" day of hospitalization
Bbinncka u3 ctauMoHapa 7,492 35,0 34,4 26,2 1,88 -
Discharge from hospital

The table is prepared by the authors using their own data
TabAnua cocTaBAeHa aBToOpamMM Mo COOCTBEHHbIM AQHHbIM

Note: ALV — artificial ventilation of the lungs; ICU — intensive care unit; OSI — oxygen saturation index.
Mpumeuanue: UBA — nckycctBeHHast BeHTUAAUMA Aerknx; OAPUT — oTaeAeHWe aHecTe3UOAOTUM, PeaHUMaUUn U UHTEHCUBHOMN
Tepanuu; OSI — okcrMreHauMOHHO-caTypaLUMOHHbIN MHAEKC (oxygen saturation index).
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Table 3. Coagulogram
Tabauua 3. Koaryrorpamma

PRACTICAL NOTES

AeHb 60Ae3HU nTU, % ®dubpuHoreH, r/n | AYTB, ¢ D-pMmep, Hr/MA MnB, c
Day of illness PTI, % Fibrinigene, g/I APTT, s D-dimer, ng/ml Pt, s
MNepesop B OAPUT 89 2,5 33 - -
Transfer to the ICU

Ha momeHT nepeBoaa Ha NUBA 90,7 3 32,8 1237 11,1
At the time of transfer to AVL

7-W AeHb rocnuTaAn3aumnn 106,0 2,70 39,00 1786,2 10,20
7t day of hospitalization

12-i pAeHb rocnutaAnsaumu 98,8 2,73 31,50 1589,1 10,60
12" day of hospitalization

25-1 AeHb rocnuTaAnuM3aumnu 110,0 3,10 50,50 3136,7 10,0
25 day of hospitalization

Bbinncka n3 ctaumMoHapa 108,0 2,60 34,50 1646,3 10,10
Discharge from hospital

The table is prepared by the authors using their own data
TabAanua cocTaBAeHa aBTOpamMMU No COBCTBEHHbIM AaHHbIM

Note: APTT — activated partial thromboplastin time; ALV — artificial ventilation of the lungs; ICU — intensive care unit; Pt — prothrom-

bin time; PTI — Prothrombin index.

Mpumeyanue: AYTB — akTMBKMPOBaAHHOE 4acTUYHOe TpomMbomnaacTMHOBOe BpeMs;; MBA — UCKYCCTBEHHAs BEHTUAALMUSA AETKMX;
OAPUT — oTaeneHne aHecTe3NOAOrMU, peaHUMaLUun U MHTEHCUBHOW Tepanuu; NB — npoTpomMbuHoBoe Bpems; NMTU — npoTpombuHo-

BbI MHAEKC.

On arrival in the PICU, her body temperature
was 38 °C. She was tachypneic, with a respiratory
rate of 40-45 breaths per minute, an Sp0, of 85%,
a productive cough, and chest wall retractions.
Noninvasive ventilation via a nasal mask was initi-
ated. With respiratory support, Sp0O, rose to 90%.
Venous blood gas analysis revealed respiratory
acidosis: pH 7.32; pCO, 48 mm Hg; p0, 34 mm Hg;
BE -2 mmol/L; lactate 1.9 mmol/L.

Based on the presumed susceptibility, antibacteri-
al agents were prescribed (ceftazidime 80 mg/kg/day
and amikacin 15 mg/kg/day), and mucolytic, bron-
chodilator, and symptomatic therapy was initiated.

Two days later, the patient's condition deterio-
rated sharply, with the clinical manifestation of
ARDS. Her Sp0, was 83%, the respiratory rate was
50 breaths per minute, and auscultation of the
lungs revealed diminished breath sounds bilate-
rally. A follow-up chest radiograph showed ne-
gative dynamics with an increase in the zones of
infiltration (Fig. 1).

On emergency indications, tracheal intubation
was performed, and invasive mechanical ven-
tilation was initiated using pressure-controlled
ventilation with an FiO, of 0.9. SpO, ranged be-
tween 50% and 70%. Venous blood gas analysis
performed immediately before intubation revealed
decompensated respiratory acidosis: pH 7.20;
pCO, 82 mm Hg; pO, 33 mm Hg; BE -2 mmol/L;
lactate 1.8 mmol/L. A chest radiograph showed
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further progression of infiltrative changes (see
Fig. 1).

Given the constellation of clinical and laboratory
findings and the progressively severe course of
the disease, a decision was made to modify the
therapeutic regimen. Pentaglobin was prescribed
for passive immunization at a dose of 5 mL/kg
intravenously for three days. To suppress the
pronounced inflammatory response and cytokine
cascade, pulse methylprednisolone therapy was
administered at a dose of 30 mg/kg for three days.

Wray Tube Current-mA
| Exposure Time-msec
! KVP-kV

Exposure-mAs
TargebFilter-

Fig. 1. Chest radiography (4" day of hospitalization).
Bilateral pneumonia. Pulmonary edema? (photo from the
authors’ personal archive)

Puc. 1. PeHTreHorpadua OpraHoB FPYAHOW KAETKM.
ABYCTOPOHHAA NHEBMOHMUA. OTEK AETKNX? (POTO M3 AUYHOIO
apxvBa aBTOPOB)

CHILDREN’S MEDICINE of the North-West

ISSN 3034-6312 (Print) ISSN 3034-6320 (Online)



igetFilter-|

Fig. 2. Chest radiography (7™ day of hospitalization) (photo
from the authors’ personal archive)

Puc. 2. PeHTreHorpamma OpraHoB FPYAHOM KAETKM Ha
7-1 peHb rocnutaamdaumm (GoTo M3 AMUHOIO apxmBa aBTOPOB)

Fig. 3. Chest radiography (12" day of hospitalization)
(photo from the authors’ personal archive)

Puc. 3. PeHTreHorpamma opraHoOB TFPyAHOM KAETKM Ha
12-1 AeHb A€UYEHNMA B cTaLMoHape ($poTo U3 AMUHOIo apxmBa
aBTOPOB)

As part of the respiratory support strategy and
to promote alveolar recruitment, poractant alfa
was administered endotracheally on two occa-
sions at a dose of 120 mg.

The ongoing therapy was associated with po-
sitive clinical dynamics: gas exchange improved,
ventilatory parameters decreased, and SpO, rose
to 92% at a fraction of inspired oxygen of 50%. The
Sp0,/Fi0, ratio was 184.

A follow-up chest radiograph demonstrated a
reduction in infiltrative changes, decreased density
of inflammatory foci, and partial clearing of the lung
fields compared with the previous examination (Fig. 2).

By day 5 of intensive combined therapy in the hos-
pital (day 12 of iliness), the child showed unequivocal
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positive dynamics across clinical, laboratory, and
instrumental parameters. Blood gas values stabilized,
infiltrative changes on the chest radiograph diminished,
and systemic hemodynamic parameters normalized.

Given the sustained clinical improvement, a de-
cision was made to extubate the patient and tran-
sition her to noninvasive ventilation. The patient
was conscious, oriented, and responsive. She was
able to drink and eat independently, although her
appetite remained reduced. Mild mixed dyspnea
persisted but did not necessitate an increase in
the level of respiratory support.

By day 7 of inpatient treatment (day 14 of illness;
hospital day 12), the girl was successfully transi-
tioned to spontaneous breathing with humidified
oxygen delivered via binasal cannulae at a flow rate
of 2 L/min. Follow-up chest radiographs demonstra-
ted unequivocal positive dynamics (Fig. 3).

Throughout the PICU stay, the patient received
comprehensive therapy aimed at suppressing the
severe infectious and inflammatory process, sta-
bilizing respiratory function, and preventing sys-
temic complications.

Given that sputum culture on day 5 of inpatient
treatment yielded Pseudomonas aeruginosa sus-
ceptible to meropenem and colistimethate sodi-
um, antibacterial therapy was adjusted according-
ly. The regimen included meropenem (60 mg/kg/
day), colistin (1,500,000 1U/kg/day), and linezolid
(30 mg/kg/day).

As IgM and IgG antibodies against herpes sim-
plex virus and Epstein-Barr virus were positive,
antiviral therapy (acyclovir at 80 mg/kg/day) was
initiated to reduce the risk of viral coinfection.

For prophylaxis of fungal complications, flu-
conazole was prescribed at the initial stage of
treatment at a dose of 6 mg/kg every 48 hours.
Subsequently, when Candida lipolytica was isola-
ted from urine on day 11 of hospitalization, caspo-
fungin was added to the therapeutic regimen at a
dose of 50 mg/m?/day for 7 days.

To manage broncho-obstructive syndrome,
aminophylline (1 mg/kg/hour for three days)
and nebulized ipratropium bromide 150 pg every
6 hours were administered.

The comprehensive therapy resulted in sus-
tained positive dynamics. The patient's condition
stabilized: gas exchange parameters and labora-
tory values normalized, and the foci of pulmonary
infiltration diminished significantly (Fig. 4).

Thirty-five days after admission, the patient was
discharged from the hospital in satisfactory condi-
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Fig. 4. Chest radiography (25" day of hospitalization)
(photo from the authors’ personal archive)

Puc. 4. PeHtreHorpadus opraHoB rpyAHOM KAETKM (25-1 AeHb
rocnutanmMdaumn) ($oTo M3 AMYHOIO apxmMBa aBTOPOB)

tion with recommendations for further outpatient
follow-up. A consultation with a pediatric pulmono-
logist was scheduled. The recommendations also
included dynamic monitoring via follow-up laborato-
ry and instrumental investigations and continuation
of rehabilitative therapy in the outpatient setting.

DISCUSSION

This clinical case describes severe acute res-
piratory distress syndrome in a preschool-aged
child with community-acquired bilateral polyseg-
mental pneumonia. It underscores the critical im-
portance of a comprehensive and timely approach
to the management of severe community-acquired
pneumonia in pediatric practice.

Despite the availability of modern diagnostic
and therapeutic modalities, pneumonia remains
the leading cause of child mortality worldwide.
According to current WHO and UNICEF data, pneu-
monia-related mortality among children under five
years of age has declined only marginally: from
approximately 740,000 deaths in 2019 to approxi-
mately 725,000 in 2023-2024.

In the present case, despite treatment initiation
in the infectious diseases hospital, the patient de-
veloped progressive respiratory failure necessitating
transfer to the PICU. The subsequent development of
ARDS provided the rationale for invasive mechanical
ventilation and treatment modification in accordance
with the PALICC-2 recommendations [4, 18].

A comprehensive therapeutic strategy encom-
passing broad-spectrum antibacterial agents,
immunomodulators, and antiviral and antifungal
medications was implemented. Together with
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pulse glucocorticoid therapy, this strategy allowed
stabilization of the patient's condition [19-23].
The administration of surfactant contributed to
improved gas exchange and a reduction in ventila-
tory parameters. This outcome aligns with current
recommendations for the management of severe
pneumonia and ARDS in children [4, 5, 24, 25]. In our
opinion, such an approach substantially enhances
the effectiveness of treatment for severe forms of
community-acquired pneumonia in children. The
successful outcome was achieved through effective
multidisciplinary collaboration among pediatricians,
intensivists, infectious disease specialists, and
other healthcare professionals working in close
coordination within the intensive care unit.

CONCLUSION

This clinical case illustrates the severe course of
ARDS secondary to community-acquired pneumonia
in a child, marked by rapidly progressive severe hypo-
xemic respiratory failure that necessitated intensive
care with invasive respiratory support. The application
of current clinical guidelines substantially increases
the likelihood of a favorable outcome even in the most
critical situations, and this principle formed the basis
of the child's recovery in the present case.
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Bknap astopos. [.H. AnumxaHoBa — paspa-
60TKa KoHuenuuu uccnepgosanus; A.b. N6pau-
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MoBa, H. bokeHynbl — c60p M aHanNU3 JaHHbIX,
noarotoBka unnwctpaunii; A.b. M6paumoga,
H. bokeHynbl — NoAroToBkKa NepBUYHOrO TekK-
cta; .H. AnnmxaHoBa, A.K. TynebaeBa — Hayu-
Has KOHCynbTauua u pykosoncTso; [.H. Anum-
xaHoBa, A.K. Tyne6aeBa — pejakTMpoBaHue
OKOHYyaTenbHoro Ttekcrta;, [.H. AnumxaHoBa,
A.K. Tyne6aeBa, A.b. N6panmoBa, H. bokeHy-
Nbl — yTBepXJeHue OKOHYaTeNbHOro TekcTa
pykonucu.

SAMETKHU U3 NMPAKTUKH

Bce aBTOpbI NPOYSM U OA0OPMAN QUHANBHYIO
BEpCUIo nepeg nybnukaymen.

KoHdnuKkT nHTepecoB. ABTOpPbI AeKNapupytoT
OTCYTCTBUE IBHbIX U NOTEHLMaNbHbIX KOHGNMK-
TOB MHTEPECOB, CBA3AHHbIX C Ny6NMKaLuen Ha-
CTOSILLEN cTaTbMu.

WHdopmupoBaHHoe cornacue Ha nybnmka-
uuio. ABTOpbI NONYYMNIM NMUCbMEHHOE corfiacue
3aKOHHbIX NpeAcTaBUTeNeli nauneHTa Ha nyo6nu-
Kauuo MeAMLIMHCKMX AaHHbIX.
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