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CHILDREN
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Abstract, In the last decade mycoses have become a serious clinical problem for neonatal
intensive care units. To date, fungal infections confidently occupy the 3rd place among hospital
infections. This is due to the constant improvement of modern technologies for providing
intensive care to premature infants and with a significant increase in survival among this
category, there is a need to use various invasive methods of treatment, such as artificial lung
ventilation (ventilator), long-term parenteral nutrition, prolonged catheterization of central
veins, which contribute to fungal colonization and the formation of biofilms as a reservoir for
systemic spread of fungi.

The article presents the results of observation of children who were in the ICU ward,
examined for fungal damage to organs and systems. Laboratory and instrumental examination
data and features of the clinical course of candida pneumonia in children. It was found that in
routine practice, risk factors and suspicion of the possibility of fungal invasion were leading in
the diagnosis of fungal infection.
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®AKTOPBI PUCKA 1 OCOBEHHOCTH
TEYEHWS KAHIUJIO3HOI THEBMOHHH Y
JNETEN

Haounesa 3ympar TyxraeBHa
Byxapckuii rocyjapCTBEHHbIM METUIIMHCKUNA HHCTUTYT

Pe3rome, B nocnennee necaTuieTvie MUKO3bl CTAIN CEPbe3HON KIMHUYECKON MpoOaeMoi s
OTJIEJICHUH peaHMMallud M WHTEHCHUBHON Tepanuu HoBopoxaeHHbix (OPUTH). Ha
CETO/HSIIHUN JIeHb TPUOKOBBbIE HMH(EKIUU YBEPEHHO 3aHUMAIOT 3-€ MECTO Cpeau
TOCHHUTAJIBHBIX HHPEKIUH. DTO CBSI3aHO C MOCTOSHHBIM COBEPIICHCTBOBAHMEM COBPEMEHHBIX
TEXHOJIOTUI OKa3aHUsl peaHMMAaIlMOHHOM ITOMOIIIM HEJJOHOIIEHHBIM JAETSM U CO 3HAUUTEIbHBIM
MOBBIIIEHUEM BBDKMBAEMOCTH CPEIM JIaHHOW KaTeropuu, BO3HHMKAET HEOOXOIMMOCTh
MPUMEHEHUSI DPA3IUYHBIX HWHBAa3UBHBIX METOJIOB JICUEHHS, TaKHX, KaK HCKYCCTBEHHas
BeHTW M  Jierkux (MBJI), nnutensHOe 1O BpeMEHM MApEeHTEpalIbHOE IUTaHUE,
MIPOJIOHTUPOBAaHHAs KaTeTepu3alusl LEHTPAIbHBIX BEH, KOTOpPhIE CIOCOOCTBYIOT IPHOKOBOI
KOJIOHM3AIUK 1 00pa30BaHMIO OMOIUIEHOK KaK pe3epByapa JUlsi CHCTEMHOTO pacpOCTpaHEHUs
rpuboB.

B cratbe u3nokeHbl pe3ysbTaThl HAOMIOJCHHUS 32 JIEThbMHM HaXOJIMBIIMECS B Iayare
OPUT, oOcnenoBaHHBIE Ha TPUOKOBOE MOpakKeHHE OpraHoB M cucreM. JlaGoparopHo-
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WHCTPYMEHTAJIbHBIC JIaHHBIE OOCJICIOBAHUSA ¥ OCOOCHHOCTH KIWHUYECKOTO TEUCHUS
KaHJAWJ03HOM ITHEBMOHMHM Yy JCTE€. YCTAaHOBJICHO, B PYTHMHHOM IIPAKTHKE BEAYLIUM B
JTUArHOCTUKE TPUOKOBON MH(PEKINH SIBUIMCH (PaKTOPHI PUCKA U IMOJ03PEHUE HA BO3MOXKHOCTh
IrprOKOBOIl UHBA3UHU.

Knroueswie cnosa: kanouoosznas nneemornus, OPUT, npoguraxmuka u nevenue kanouoosa.

Relevance. Candidal pneumonia is one of the manifestations of generalized mycoses.

Dissemination of yeast-like fungi Candida in the body causes damage to various organs and
systems. Involvement of the upper respiratory tract and lungs in the process is observed in all
age groups. Candidal pneumonia in children is most often detected in immunodeficient
children who were in the ICU ward and received large and long courses of antibacterial therapy.
Mortality rate for candidiasis pneumonia ranges from 30 to 70% [2,3].
One of the routes of entry is aspiration of fungi into the trachea and bronchi, and through
lymphatic and blood vessels from other organs in a generalized process, detected in 15-40% of
patients [4,6,7]. The adhesive properties of fungi increase when the macroorganism is exposed
to antibiotics, corticosteroids, and diabetes. [1,8]. Pneumomyecosis is a fungal infection of the
lungs that is part of the group of deep mycoses. In clinical practice, these forms occur both in
isolated form and in the form of associative lung pathology, combined with bronchiectasis,
chronic abscesses and other nonspecific lung diseases. The increase in the frequency of fungal
infections in recent decades is associated with the widespread use of antibacterial and hormonal
drugs, cytostatics, and immunosuppressants. Deep mycoses can occur as complications during
intensive care, mechanical ventilation with tracheal intubation, and various surgical
interventions, including those associated with catheterization of large vessels. Pneumomycosis
is much more widespread than is diagnosed. The difficulties of their diagnosis are due to three
factors. Firstly, their various types are very similar in pathomorphological, clinical,
radiological and clinical manifestations both to each other and to pneumopathy of other origins.
Secondly, in practical medicine there is still no requirement for mandatory testing of sputum
of pulmonary patients for fungi and registration of patients with deep mycoses. Thirdly,
laboratory diagnosis of these diseases is very difficult. The last point is due to the fact that
many pathogenic fungi have dimorphic properties, that is, different morphologies under the
conditions of the body and the external environment. Their structure can vary significantly
depending on the cultivation conditions (nutrient medium, aeration, temperature, etc.
Depending on the location of the affected mucous membranes and the corresponding clinical
symptoms, oral candidiasis is distinguished - oropharyngeal candidiasis (cheilitis, glossitis,
stomatitis, tonsillitis, pharyngitis ), esophageal candidiasis, vulvovaginal candidiasis,
balanoposthitis and urinary tract candidiasis - urogenital candidiasis.

Candidiasis can develop both acutely and subacutely, torpidly. An acute process usually
occurs against the background of massive and unbalanced antibacterial therapy. The patients'
condition sharply worsens, headaches, chills, sweating, fever appear, severe general weakness,
leukocytosis with a shift of the leukocyte formula to the left, and ESR begin to increase.
Patients are bothered by a cough with mucous or mucopurulent sputum that is difficult to
expectorate, and hoarseness. Scanty dry and moist rales are heard above the lungs. X-ray
reveals an increase in the pulmonary pattern in the hilar zones and migrating infiltrates. In mild
cases, these phenomena disappear 3-4 weeks after the administration of antifungal therapy. In
severe cases, the process begins to spread quickly. The infiltration merges and covers a lobe,
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several lobes or the entire lung, and moves to the opposite side. Signs of acute respiratory
failure and endotoxicosis are increasing.

When examining a patient, candidiasis can be detected in the corners of the mouth
(jams), oral mucosa, and large folds of skin. Fungi appear in the urine, on the mucous
membrane of the pharynx, larynx and esophagus. Chronic candidal bronchitis is accompanied
by a cough with a large amount of sputum and may acquire an asthmatic component. Patients
cough up viscous, sometimes jelly-like sputum with grayish-white or brownish lumps
consisting of fibrin, leukocytes, candida cultures, and red blood cells. With long-term chronic
moderate candidiasis, X-rays reveal compaction in the area of the roots of the lungs, a finely
reticulated, uneven, blurred pulmonary pattern, zones of pneumofibrosis, bronchiectasis,
calcified foci, cavities, and pleural deposits. The intensity of changes increases from the
periphery to the roots and from the apexes to the bases of the lungs. Massive plaques and films
on the walls of the respiratory tract hang into the lumen of the bronchi and cause their
obstruction, atelectasis, miliary dissemination, lobar or total pneumonia. In some cases, in such
patients, during the generalization of candidiasis infection, it is possible to inoculate colonies
of the fungus from the blood. The discrepancy between the severity of clinical and ephemeral
radiological symptoms in this pathology should be taken into account. As indirect evidence,
oral thrush, chronic esophagitis, gastritis, enterocolitis, detection of candida in urine, feces,
gastric and duodenal secretions, bile, lesions of the skin of large folds, onychomycosis, as well
as deterioration of the well-being and condition of patients during antibacterial and hormonal
therapy. Diagnostic criteria for candidal pneumonia:

* detection of Candida spp during histological examination and/or culture of lung
biopsy;

« candidemia (isolation of a culture of Candida spp. from the blood) and/or signs of
acute disseminated candidiasis - identification of the fungus from deep tissues/organs of two
or more localizations;

« radiological and clinical signs of pneumonia or disseminated lung disease resistant to
antibacterialtherapy.

The main types of pathogens include Candida non-albicans, C. parapsilosis, C. glabrata,
C. krusei, C. lusitaniae [1, 6, 8]. Also, according to various data, almost 40% of healthy ICU
staff isolate various strains of Candida spp. from their hands. Long-term parenteral nutrition is
associated with a high risk of infection with C. parapsilosis. The gold standard for diagnosing
invasive candidiasis is currently a blood culture study followed by species identification of the
pathogen, but this method is not considered an early diagnosis method and requires large
volumes of blood to conduct the study. Sensitivity of blood culture for detection of Candida
spp. does not exceed 50-75%.

The purpose of the study is to study modern approaches to the diagnosis, treatment and
prevention of candidal pneumonia in children.

Material and methods. To determine the significance of fungal infection, a clinical and
laboratory study was conducted on the diagnosis and treatment of fungal infection in newborn
children of different gestational ages and infants in the ICU; in children of this group at the 2nd
stage of treatment. All children received complex antibacterial, replacement and antifungal
therapy for a long time. Every 5-7 days, microflora from different loci with sensitivity to
antibacterial and antifungal drugs were determined, studies were carried out for the presence
of systemic inflammatory response syndrome (SIRS), and the severity of the children’s
condition was determined. Species identification and sensitivity determination of bacterial and
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fungal flora were carried out using standard bacteriological methods. Laboratory diagnosis of
fungal infection included: smear microscopy, cultural diagnosis; To detect superficial
colonization, cultures of tracheobronchial aspirate from the oropharynx were performed.
Research results and discussion. 40 infants were under observation. All children had a mixed
infection (bacterial, fungal, viral). No statistically significant clinical indicators of intrauterine
viral infection were identified; bacterial infection is represented by a variety of (Pseudomonas
aeruginosae, Klebsiellae pn., Staphylococcus aureus, Str.epidermidis Acinetobacter baunamii,
Enterococcus spp.), including nosocomial flora. Group 1 included 16 children (10 newborns
and 6 infants) who received antibacterial and respiratory therapy on a ventilator for 5 days.
Group 2 included 24 infants who did not require respiratory support, but received antibacterial
therapy. Four newborns from group 1 developed symptoms of pneumonia on the 4th day, for
which it was necessary to replace broader-spectrum antibiotics. In newborns and infants, fungi
of the genus Candida albicans (57%), Candida parapsilosis (19%), C. Krusei (3%), C. glabrata
(7%), C. sake (4%) were mainly determined. . Superficial colonization was detected only in
67% of cases. In 78% of children, fungi were detected in the urinary tract at different periods,
in second place - in the intestines, followed by the importance of determining the fungal flora
- sputum from the respiratory tract or scrapings from the oropharynx. Local damage to the
mucous membrane and skin was noted only in very sick children of group 2, who were treated
for a long time in the ICU. The mucous membrane became red, swollen and covered with a
film. In the case of a protracted local fungal infection, a second focus was sought and/or
systemic antimycotics were prescribed. The difficulty of clinical diagnosis of fungal invasion
was that with generalized infection by any microbiological agent (bacterial, viral, fungal), a
systemic inflammatory reaction syndrome and multiple organ failure developed. In ICU
children, a mixed infection was present, therefore a positive procalcitonin test, high C-reactive
protein, leukocytosis, neutrophilia or neutropenia were determined. According to risk factors,
patients in both groups required antifungal therapy.

Conclusion. In routine practice, the leading factors in the diagnosis of fungal infection are risk
factors and suspicion of the possibility of fungal invasion. The clinical picture is unreliable,
laboratory diagnostics are highly specific, but insensitive. Therefore, in newborn surgical
children with risk factors for fungal infection, a prophylactic empirical dose of antifungal drugs
was the initial therapeutic dose. Frequency of surface colonization by Candida spp. in children
at high risk of developing invasive mycoses in the ICU is statistically insignificant.
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