® Med J Bakirkoy 2023;19:287-295
Medical Journal of Bakirkéy DOI: 10.4274/BMJ.galenos.2023.2023.8-2

Research

Evaluation of Ventilator-associated Pneumonia
Approaches in Pediatric Intensive Care Units in Tiirkiye

Tiirkiye’de Cocuk Yogun Bakim Unitelerinde Ventilatér iliskili Pnémoni
Yaklagimlarinin Degerlendirilmesi

Murat Tanyildiz', © Furkan Yavuz'!, @ Karya Senkéyli!, ® Omer Ozden', ©® Dincer Yildizdas?

TKog University Faculty of Medicine, Department of Pediatric Intensive Care, istanbul, Tiirkiye
2Cukurova University Faculty of Medicine, Department of Pediatric Intensive Care, Adana, Turkiye

ABSTRACT

Objective: The purpose of this study was to collect data on the management of ventilator-associated pneumonia (VAP) in pediatric intensive
care units (PICU) in Tirkiye and to determine the need for new national pediatric VAP guidelines.

Methods: In this multicenter cross-sectional study, an online questionnaire was disseminated via email to PICUs in various cities across Tiirkiye.
One person at each PICU, namely, the clinician who made the treatment decisions, completed the questionnaire. The VAP diagnosis and
treatment algorithms of the PICUs were analyzed using the data obtained from the questionnaires.

Results: Of the initial 32 PICUs, 30 units in 19 cities completed the questionnaire. The average number of beds in the units was 13.13+6.16,
and the number of beds per nurse per shift was 2.13+0.57. The mean duration of mechanical ventilation was 5.8+4.2 days. The mean VAP
frequency was 2.81% and the mean VAP rate was 5.04 per 1000 ventilator day. Distal airway culture sampling was performed in 86.7% of the
units before antibiotic treatment was initiated. The most common agent was Pseudomonas aeruginosa, followed by Klebsiella pneumonia and
Acinetobacter baumannii. When the resistance status of the isolates was analyzed, anti-pseudomonal penicillin resistance was 81.2%, anti-
pseudomonal cephalosporin resistance was 84.5% for Pseudomonas aeruginosa; cefepime and ceftazidime resistance was 80.5% for Klebsiella
pneumonia, and carbapenem resistance was 47.5% for Acinetobacter baumannii. A nurse-bed ratio >2 made a significant difference in the VAP
rates between the PICUs (p<0.05).

Conclusion: Consensus exists regarding the need to reduce VAP in PICUs in Tiirkiye, and up-to-date national guidelines are essential to maximize
the efficiency of PICUs.
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Amag: Bu calismanin amaci, Tirkiye'de cocuk yogun bakim iinitelerinde (CYBU) ventilatér iligkili pnémoni (VIP) yénetimiyle ilgili uygulamalar
hakkinda veri toplamak ve yeni ulusal pediatrik VIP kilavuzuna olan ihtiyaci belirlemektir.

Gereg ve Yontem: Bu cok merkezli kesitsel calismada, Turkiye'nin cesitli illerindeki CYBU'lere e-posta yoluyla cevrimici bir anket génderildi. Her
CYBU'de tedavi kararini veren yalnizca bir klinisyen anketi doldurdu. Anketlerden elde edilen veriler kullanilarak CYBU'lerin VIP tani ve tedavi
algoritmalari analiz edildi.

Bulgular: On dokuz ilden toplam 32 CYBU calisma davetini kabul etti, 30 merkez anketi eksiksiz tamamladi. Birimlerdeki ortalama yatak sayisi
13,13+6,16, vardiyada hemsire basina diisen hasta sayisi ise 2,13+0,57 idi. Ortalama mekanik ventilasyon siiresi 5,8+4,2 giindii. Ortalama VIP
sikligi %2,81 ve ortalama VIP orani 5,04/1000 ventilatér giinii idi. Unitelerin %86,7'sinde antibiyotik tedavisi baslanmadan énce distal hava yolu
kiiltiri alindigr gérildi. En sik etken Pseudomonas aeruginosa idi, bunu Klebsiella pneumonia ve Acinetobacter baumannii izledi. izolatlarin
direng durumlari incelendiginde, Pseudomonas aeruginosa’da antipsédomonal penisilin direnci %81,2, antipsédomonal sefalosporin direnci
%84,5; Klebsiella pneumonia igin sefepim ve seftazidim direnci %80,5, Acinetobacter baumannii igin karbapenem direnci %47,5 olarak bulundu.
Hemsire-yatak orani >2 olmasi CYBU'ler arasinda VIP oranlarinin yiikselmesi iizerinde coklu degisken analizinde istatistiksel olarak anlamli bir
fark yaratti (p<0,05).
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Sonug: Tiirkiye'deki CYBU'lerde VIP'nin azaltimasi gerekliligi konusunda fikir birligi vardir ve CYBU'lerin etkinligini en Ust diizeye ¢ikarmak igin

ulusal giincel kilavuzlar ve uygulamalara ihtiyag vardir.

Anahtar Kelimeler: Ventilator iliskili pnémoni, cok merkezli calisma, cocuk yogun bakim Unitesi

INTRODUCTION

Ventilator-associated pneumonia (VAP) is a nosocomial
pneumonia that develops in pediatric intensive care unit
(PICU) patients who receive a protocol based on mechanical
ventilation (MV) for at least 48 hours (1). VAP is second in line
after bloodstream-related infections and constitutes 20% of
the extensive number of nosocomial infections encountered
in PICUs (2). Although its incidence varies depending on
the selected descriptive criteria, it affects 12% of children
who receive MV (3). Despite its decreased incidence with
the use of bundle applications, mortality in relation to VAP
still varies between 20% and 50% by virtue of multidrug
resistance (MDR) bacteria development (4). Apart from
mortality, one of the most important challenges related to
VAP is the prolongation of ICU stay, which directly influences
hospitalization costs. It has been shown that VAP prolongs
MV therapy by 10 days and the hospital stay by 12 days, and
hospital costs are five times higher (5). The most important
step in the fight against VAP is to take all necessary measures
to reduce the risk factors and administer prompt and
appropriate treatment (6). Therefore, VAP prevention and
treatment guidelines, supported by current studies, have
been established. One of the most important guidelines
is that published by the Infectious Diseases Society of
America (IDSA) and the American Thoracic Society (ATS),
the IDSA/ATS guidelines, in 2016 (7). Additionally, under the
leadership of the European Respiratory Society (ERS), the
European Society of Clinical Microbiology and Infectious
Diseases (ESCMID), the European Society of Intensive
Care Medicine (ESICM), and the Latin American Thoracic
Societies (ALAT), the ERS/ESICM/ESCMID/ALAT guidelines
were developed in 2017 (1). Although there are numerous
similarities in the approaches between the two sets of
guidelines, some important points can make considerable
differences. Both guidelines are designed for adults and
are applied to pediatric patients, which has resulted in
ambiguous views on current VAP recommendations and
their application. In Tirkiye, the national pediatric guidelines
issued by the Turkish Thoracic Society (TTS) in 2009 under
the name “Consensus Report on the Diagnosis and
Treatment of Hospital-Developing Pneumonia in Children”
have not been updated for more than 10 years (8). Over the
past decade, pan-resistant bacteria have developed, which
has introduced a new generation of antibiotics to combat
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these agents. In addition, new concepts have emerged,
such as the implementation of inhaled antibiotics and
the diagnosis of ventilator-associated tracheobronchitis
(VAT) and ventilator-associated events. This period has
also seen a rapid increase in the number of centers and
PICUs that provide fellowship education programs in
Turkiye. Considering these developments, we believe that
acknowledging the changes in VAP practices over the past
10 years may open many doors to improving tertiary care
services in Turkiye. The aim of this study was to collect
data on procedures related to VAP in Turkish PICUs and to
assess the need for new national pediatric guidelines. Our
study has the unique feature of being the first study on VAP
conducted in PICUs in Turkiye, and 30 units from around the
country participated.

METHODS

This  multicenter  descriptive,  cross-sectional, and
guantitative study was conducted after obtaining approval
from the Kog¢ University Institutional Ethics Committee
(decision no: 2021.372.1RB2.071, date: 07.10.2021). An online
35-item questionnaire (Qualtrics Survey System, https://
koc.cal.qualtrics.com/jfe/form/SV_9MqUd0i5dig3fée)
was sent directly to PICUs via email, and only the person
from each unit who made treatment decisions was allowed
to fill in the questionnaire. Only the PICUs that completed
the questionnaire were included in the study. After the first
email, three reminder emails were sent to the units at one-
week intervals. Informed consent was obtained from each
unit before responding to the questionnaire. Using the
data obtained from the questionnaire, the VAP diagnosis
and treatment approaches of the units were analyzed and

reported.

Statistical Analysis

The data were analyzed using the Statistical Package for
Social Sciences for Windows version 23.0. The number,
percentage, mean, standard deviation, and median were
used as descriptive statistics to evaluate the data. A chi-
square test was used to compare the categorical variables,
and multivariate logistic regression was performed to assess
the factors related to higher VAP rates. A p-value <0.05 was
considered statistically significant.
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RESULTS

We invited 38 PICUs from across Tirkiye to participate
in this study. Of the 32 units that provided their consent,
30 PICUs from 19 cities completed the questionnaire.
Among them, 60% (n=18) were PICUs in university-
affiliated hospitals, whereas 40% (n=12) were units in
Ministry of Health-affiliated hospitals (Figure 1). All the
participating units were third-level mixed ICUs with both
medical and surgical patients, and 50% of them provided
care for postoperative cardiac patients. The average
number of beds in the units was 13.13+£6.16 [median 14
(5-32)], and the mean number of nurses was 25.63+13.48
[median =23.5 (10-66)]. The number of beds per nurse
per shift was 2.13+0.57. The average number of patients
followed per year was 200-400 in 33.3% of the units, 400-
600 in 26.7%, and 600-800 in 30%. The corresponding
number of patients on MVs followed annually was 50-100
patients in 26.7% of the units, 101-200 patients in 16.7%,
201-300 patients in 30%, and 301-400 patients in 23.3%.
The mean duration of MV was 5.8+4.2 days, with 53.3%
of PICUs applying MV for between 1 and 7 days (Table
1). In terms of defining VAP, only 26.7% of the PICUs
used the IDSA/ATS definition, and the remaining 73.3%
used the definition of the Center for Disease Control and
Prevention. The mean VAP frequency was 2.81% and the
mean VAP rate was 5.04 per 1000 ventilator day. The VAP
frequency was between 0% and 5% in 76.67% of the PICUs,
and the VAP rate was between 0 and 5 per 1000 ventilator
days in 73.3% of the units (Figure 2). Pseudomonas

Figure 1. Pediatric intensive care units participating the study in Tirkiye
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aeruginosa (P. aeruginosa) was the most common agent
(43.3% of cases), followed by Klebsiella pneumoniae (K.
pneumoniae) (33.3%) and Acinetobacter baumannii (A.
baumannii) (16.7%) (Table 2). When the resistance status
of the isolates was analyzed, anti-pseudomonal penicillin
resistance was 81.2%, anti-pseudomonal cephalosporin
resistance was 84.5% for P aeruginosa; cefepime—
ceftazidime resistance was 80.5% for K. pneumoniae,
and carbapenem resistance was 47.5% for A. baumannii.
Regarding VAP protection, bundle applications were
used in all the units, with an average of 14.2+5.6 of
the applications listed in Table 3 implemented at each
PICU. Before starting antibiotic treatment, 86.7% of the
PICUs conducted distal airway culture sampling. Among
them, 66.7% of the units used only the non-invasive
semiquantitative technique of endotracheal aspiration
(ETA) and never used the invasive quantitative culture
method of bronchoalveolar lavage (BAL). Of these units,
20% used ETA first, before sending a BAL sample in
patients who were unresponsive to treatment. Another
3.3% of the PICUs only used the BAL technique for
diagnoses, whereas 6.7% started antibiotic treatment
directly without sending any culture samples for analysis.
Ofthe units, 86.6% performed de-escalation after starting
antibiotics, and among them, 73.3% obtained cultures
and started antibiotics and de-escalated based on the
clinical and culture results. Meanwhile, 13.3% obtained
cultures only and began antibiotic treatment after 2-3
days, with de-escalation according to the clinical, culture,
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Table 1. General features of pediatric intensive care units

Unit number (n)

Unit (n=30) mean %
University affiliated 18 60
Ministry of Health affiliated 12 40

Properties of PICU
Medical + surgical 16 53
Medical + surgical + cardiac 14 47

Number of beds (mean) 13.13+6.16

Ratio of nurse to bed (mean) 2.13+0.57

Annual patient range in PICUs
200-400 10 333
400-600 8 26.7
600-800 9 30.0
800-1000 1 33
>1000 2 6.7

Annual interval of patient in MV
0-100 8 26.7
101-200 5 16.7
201-300 9 30.0
301-400 7 233
>400 1 3.3

MV duration range in PICUs
1-7 days 16 53.3
8-10 days 10 333
11-14 days 4 13.3

MV: Mechanical ventilation, PICU: Pediatric intensive care unit
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Figure 2. The ventilator-associated pneumonia (VAP) frequency and rates in
pediatric intensive care units (PICU) A) The VAP frequency was between 0% and
5% in 76.67% of the PICUs B) the VAP rate was between 0-5 per 1000 ventilator
days in 73.3% of the PICUs

290

Med J Bakirkoy 2023;19:287-295

and procalcitonin (PCT) results. A few PICUs (6.7%)
took cultures and started antibiotics but were not de-
escalate. Considering the general duration of antibiotic
use for treating VAP (excluding patients with cavitation,
necrotizing pneumonia, abscess, and empyema), 23.3%
of the PICUs applied treatment against non-resistant
Gram-negative bacteria for 7 days and terminated the
treatment based on the PCT results. More than half
(56.7%) of the units provided 14-day therapy for non-
resistant Gram-negative bacteria and terminated the
treatment in line with the PCT results. Regardless of the
duration, 10% of the units used antibiotics until both a
clinical and radiological recovery was achieved, and this
treatment was discontinued based on the PCT response.
In terms of VAT treatment approaches, 43.3% of the
PICUs observed the patients without starting antibiotic
treatment, 23.3% started antibiotics immediately, and
33.3% did not start antibiotics but instead followed
the clinical and acute phase response. With respect to
inhaled antibiotics, 56.7% of the PICUs did not use them,
16.7% used them in patients with VAP with carbapenem-
resistant and colistin-sensitive Acinetobacter growth, and

Table 2. Microorganism profile of ventilator-associated
pneumonia in PICUs in Tiirkiye

Unit (n=30) Units (n) Percent (%)
1¢*most common VAP agent in PICU

Pseudomonas aeruginosa 13 43.3
Klebsiella pneumoniae 10 333
Acinetobacter baumannii 5 16.7
Stenotrophomonas maltophilia 1 3.3
Staphylococcus aureus 1 3.3
2" most common VAP agent in PICU

Klebsiella pneumoniae 15 50.0
Acinetobacter baumannii 9 30.0
Stenotrophomonas maltophilia 3 10.0
Pseudomonas aeruginosa 3 10.0
3"Ymost common VAP agent in PICU

Acinetobacter baumannii 1K 36.7
Pseudomonas aeruginosa 7 23.3
Klebsiella pneumoniae 5 16.7
Staphylococcus aureus 3 10.0
Stenotrophomonas maltophilia 2 6.7
Enterobacteriaceae 1 33
Candida spp. 1 3.3

PICU: Pediatric intensive care unit, VAP: Ventilator-associated pneumonia
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Table 3. Bundle component for prevention of ventilator-
associated pneumonia

Adherence to hand-hygiene guidelines.

Avoid the use of broad-spectrum and long-term parenteral
antibiotic.

Elevation of the head of the bed 30-45° (semi recumbent position).

Regular oral hygiene care methods are applied according to the
age of the patient.

Only cuffed tube and orotracheal way preferred for entubation and
tube placement is checked frequently to prevent self-extubation.

Non-invasive ventilation offered whenever possible and avoid
prolonged mechanical ventilation.

Re-entubation should be prevented. Improve planned extubation
with the design of protocols to improve quality.

Unnecessary patient transport is not acceptable.

Endotracheal cuff pressure is routinely checked and maintained
between 15-20 mmHg.

Subglottic aspiration yield precedence to oral aspiration.

Ventilator circuit replacement and circuit manipulation are limited.
Circuit changes only when visibly soiled or malfunctioning.

Deep sedation is avoided, sedation interruption and spontaneous
breathing trials is provided.

Unnecessary peptic ulcer protection [proton pumb inhibitors and
histamin receptor 2 (H2) antagonist] are not used.

Disposable one use sterile water is used for in-tube aspiration,
avoid saline lavage with suctioning.

Prevent gastric over distention.

Education of the healthcare workers regarding nasocomial
infection and VAP prevention.

Deep vein thrombosis prophylaxis is used.

VAP: Ventilator-associated pneumonia

13.3% used them for patients with VAP with carbapenem-
resistant, colistin-susceptible all Gram-negative bacteria
growth. In our questionnaire, we enquired about the
approach toward acute phase reactant responses in
the routine practices of the PICUs and found that 43.3%
of the units used the acute phase reactant levels at
the time of diagnosis, when evaluating the treatment
response, and when deciding whether to discontinue
treatment. Furthermore, 33.3% of the units used these
at both the time of diagnosis and the evaluation of the
72-hour treatment response, 13.3% followed the acute
phase reactant levels at the time of diagnosis and daily,
whereas 6.7% applied them in their practice only at the
time of diagnosis. When the VAP protocols used by the
PICUs were queried, 26.7% of the units indicated that
they used their own protocols, 26.7% used the IDSA/
ATS guidelines, 3.3% used the ERS/ESCMID/ALAT

guidelines, and 10% used the TTS national guidelines.
In contrast, 33.3% did not use any VAP protocols. When
factors such as patient profile (medical + surgery versus
medical + surgery + cardiac), nurse-to-bed ratio, MV
time, bundle application, culture method, antibiotic
duration, and the VAP protocol used by the PICUs were
compared between the units with a VAP rate of >5 to
<5 per 1000 ventilator days, only having a nurse-patient
ratio >2 made a significant difference to the VAP ratio
between the units [odds ratio (OR), 1.22; 95% confidence
interval (Cl), 1.15-1.28; p<0.01].

DISCUSSION

Our study included 30 tertiary-level PICUs in Tirkiye
that had completed our online questionnaire (Figure 1).
Although the distribution of the units included in the study
was not homogeneous across the country (19 cities), the
inclusion of the provinces with the highest populations and
patient densities was very important when evaluating the
general situation in Tirkiye. When the average number of
patients followed up in the PICUs per year was examined,
we observed that most of the units had a very intensive
patient follow-up schedule of over 400 patients per year.
Accordingly, the number of patients receiving MV treatment
exceeded 200 per year in most of the units. When the VAP
frequency and VAP rates of the units were evaluated, the
mean VAP frequency was 2.81% and the VAP rate was 5.04
per 1000 ventilator days. The International Nasocomial
Infection Control Consortium (INICC) study was conducted
in 36 countries between 2004 and 2009, and the results
showed that the average VAP frequency observed in the
45 PICUs participating in the study was 2.5%, with a VAP
rate of 6.5 per 1000 ventilator days (9). In recent prospective
studies conducted in PICUs, the VAP rate was found to vary
between 5.4 and 41 per 1000 ventilator days (10-12). In a
study conducted in a cardiac ICU where only postoperative
pediatric cardiac patients were followed up, the VAP rate
was 29 per 1000 ventilator days, which was considerably
higher than the general average VAP rate seen in PICUs
(13). In our study, no significant difference was found in the
VAP rate between the PICUs where postoperative cardiac
patients were followed up and those where such patients
were not. With the widespread introduction of bundle
measures in PICUs, a significant decrease in VAP rates has
been observed. Kunzman et al. (14) showed that the VAP
rate decreased from 55 to 19 per 1000 ventilator days in
5 months with five bundle practices, namely, 1) 30° head
elevation, 2) age-appropriate oral care, 3) inspection of
the location of the oro/nasogastric tubes every 3-4 hours
by marking them with a marker after the location of the
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tubes was confirmed, 4) avoiding the routine use of saline
before endotracheal tube aspiration, and 5) positioning
the set to prevent water accumulation in the ventilator
set and directing water to the water trap reservoir. In the
same study, when a coordinator supervised these practices
and provided one-to-one training, the VAP rate decreased
to 4 per 1000 ventilator days (14). The use of the INICC
Multidimensional Approach and INICC Surveillance Online
System applications, i.e., 1) bundle applications, 2) training,
3) outcome surveillance, 4) process surveillance, 5) VAP rate
feedback, and 6) performance feedback, led to a decrease
in the VAP rate from 7.84 to 4.74 per 1000 ventilator days
(15). In our study, we observed that bundle practices were
performed in all PICUs. An average of 14.2+5.6 measures
from the bundle practices (Table 3) were implemented, and
compliance with the bundle practices was supervised by the
respective infection control committees and coordinators.
All PICUs demonstrated the following common practices:
1) adherence to hand hygiene; 2) avoidance of the use of
long-term and broad-spectrum antibiotics; 3) bed head-
level elevation by 30°-45°; 4) age-appropriate oral hygiene;
5) preference for only a cuffed tube and the orotracheal
method for intubation, and the oro/nasogastric tube was
checked frequently; and 6) preference for non-invasive
ventilation whenever possible with an avoidance of
prolonged MV.

One of the most important ways to decrease the VAP rate is
to shorten the duration of MV and the length of ICU stay. In a
recent study, Rosenthal et al. (16) showed that alongerlength
of ICU stay, which increased the VAP risk by 7% per day (OR,
1.07; 95% Cl, 1.07-1.08; p<0.0001), and longer MV duration
(OR, 0.96; 95% Cl, 0.95-0.96; p<0.0001) were independent
risk factors for VAP. In a single-center study, Chompton et
al. (12) showed that patients with VAP had a longer MV
duration and ICU stay than those without VAP (15 days vs.
6 days, and 19 days vs. 9 days, respectively). In our study,
the mean duration of MV was 5.8+4.2 days, which supports
the rate of VAP found in our study. However, when the
PICUs with VAP rates below and above 5 per 1000 ventilator
days were compared, no significant difference was found
in terms of MV duration (MV, <7 vs. >7 days, respectively).
We performed a multivariate logistic regression analysis to
determine the factors affecting VAP incidence; the nurse-
patient ratio was found to be significantly related. When
we compared the units with VAP rates below 5 per 1000
ventilator days with the units with VAP rates above 5 per
1000 ventilator days, a nurse-patient ratio >2 significantly
increased the VAP rate (p<0.05). A recent study showed that
the incidence of VAP was closely related to nursing services,
especially the number of patients per nurse during night
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shifts, and the level of experience of the nurses directly
affected the incidence of VAP (17).

When we examined the frequency ranking of the VAP
agents seen in the PICUs in our study, we observed that
P aeruginosa had the highest ranking, followed by K.
pneumoniae and A. baumannii. All three types showed
resistance to at least two drugs. VAP caused by MDR
Gram-negative bacteria is a major global problem. In
studies conducted in Europe and the USA on VAP, it
was observed that the prevalence of Gram-negative
bacteria had increased to 76.13%-95.3% since 2010,
and P aeruginosa and A. baumannii were the leading
agents (18-20). In the USA, carbapenem resistance in
P aeruginosa has been shown to reach 16.1%-28.4%,
resistance to anti-pseudomonal penicillins (piperacillin-
tazobactam) 15.6%-19.1%, and resistance to anti-
pseudomonal cephalosporins (e.g., ceftazidime or
cefepime) 9.5%-29.4%, and these figures are gradually
increasing. While colistin resistance in P. aeruginosa is
approximately 2% in the USA, resistance is increasing
in Europe and the Mediterranean region (21). In our
study, anti-pseudomonal penicillin resistance and anti-
pseudomonal cephalosporin resistance were found in
>80% of the patients with P aeruginosa, 80.5% of those
with K. pneumonia, and 47.5% of the patients with A.
baumannii, which indicates a serious issue in PICUs in
Tarkiye.

Both the IDSA/ATS and ERS/ESICM/ESCMID/ALAT
guidelines recommend distal airway sampling and cultures
treatment, whereas the [DSA/ATS
guidelines recommend a non-invasive semiquantitative ETA
culture method. In meta-analyses and Cochrane data, it has
been shown that the culture technique does not change

before providing

clinical outcomes, such as mortality, length of ICU stay,
and mean MV duration (22). In general, semiquantitative
ETA cultures have a higher sensitivity and lower specificity
(23). However, because no evidence has been provided to
show that invasive quantitative cultures will lead to better
clinical outcomes, non-invasive semiquantitative cultures
are recommended because non-invasive sampling is easier
and faster and causes fewer complications (7). The ERS/
ESICM/ESCMID/ALAT guidelines recommend that invasive
quantitative (BAL, mini-BAL) methods should be used in
stable patients, if possible, when taking cultures. However,
due to problems such as the increased oxygen requirements
of patients during this method and the risks associated
with the procedure, such as bleeding, bronchospasm, and
technical impossibilities, this recommendation is considered
to have low evidence value and has been classified as a weak
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recommendation because of insufficient supporting data.
The mini-BAL application has also been recommended as
an alternative to the BAL application because it is a less
invasive technique (1). In our study, the majority of PICUs
used non-invasive semiquantitative methods (in line with
the IDSA/ATS guidelines), as invasive methods are more
difficult to apply in the pediatric age group.

A diagnosis of VAP should be made very rapidly.
Inappropriate and late initiation of antibiotic therapy
significantly increases the risk of morbidity and mortality in
patients with VAP. The diagnosis is based on radiological
and clinical findings. The Clinical Pulmonary Infection score,
C-reactive protein (CRP), and PCT are not included in the
IDSA/ATS or ERS/ESICM/ESCMID/ALAT guidelines for
the diagnosis of VAP and antibiotic initiation. The IDSA/
ATS guidelines strongly discourage the use of biomarkers,
CRP, and PCT at the time of diagnosis and emphasize that
daily serial CRP and PCT monitoring is a highly unnecessary
and cost-increasing practice. In our study, we found that
most PICUs performed CRP and PCT control at diagnosis,
evaluated the treatment response, and discontinued
treatment, which is not recommended in the guidelines.
Performed daily serial CRP and PCT monitoring, which is
undoubtedly a remarkable finding in terms of practice, as it
may increase both the cost and duration of antibiotic use.

The IDSA/ATS and ERS/ESICM/ESCMID/ALAT guidelines
agree that 7-8 days of antibiotic treatment is sufficient
for VAP (1,7). However, the ERS/ESICM/ESCMID/ALAT
guidelines also emphasize that treatment should be tailored
to the patient, and longer antibiotic use may be required in
patients with immunodeficiency, cystic fibrosis, empyema,
lung abscess, cavitation, or necrotizing pneumonia and
in those in whom inappropriate treatment was previously
started (1). In our study, when the duration of antibiotic
use in VAP in the absence of immunodeficiency, cystic
fibrosis, empyema, lung abscess, cavitation, and necrotizing
pneumonia was examined, we found that most of the PICUs
(56.7%) preferred long-term (14 days') treatment, and 23.3%
discontinued treatment if PCT was negative after 7 days
(short-term) treatment.

De-escalation is recommended in many international and
national guidelines to prevent the high costs, side effects,
and possible development of resistance that may be caused
by the overuse of antibiotics. When studies on the subject
were examined, it was noted that most of the studies were
observational studies, randomized controlled studies were
few in number, the studies were not blinded, and they
had a high risk of bias (7,24). Moreover, no difference was
found between the de-escalation and continuous antibiotic

treatment groups in terms of mortality and duration of
ICU stay. However, when all these studies and clinical
observations were evaluated together, the beneficial aspects
of the de-escalation approach in VAP outweighed the risks,
and de-escalation has thus been recommended in both the
IDSA/ATS and ERS/ESICM/ESCMID/ALAT guidelines (1,7).
When the de-escalation approach of the PICUs in our study
was evaluated, we observed that 73.3% of cases were de-
escalated based on culture growth.

In studies and meta-analyses on the use of inhaled antibiotic
therapy for treating VAP, inhaled antibiotics used in addition
to systemic antibiotic therapy, especially in VAP caused by
gram-negative bacteriawith MDR characteristics, were found
to increase the rate of recovery and shorten the duration of
intravenous antibiotic use and MV time (7,25,26). The IDSA/
ATS guidelines recommend the use of inhaled antibiotics
in addition to systemic treatment in VAP caused by Gram-
negative bacilli susceptible only to aminoglycosides or
polymyxin (colistin or polymyxin B) because it shortens the
duration of intravenous antibiotic use and recovery time
and reduces costs (7). In our study, the majority of PICUs did
not use inhaled antibiotics; however, considering the high
incidence of carbapenem-resistant, colistin-sensitive A.
baumannii, the use of inhaler antibiotics should be included
in the national VAP guidelines.

The most important limitation of our study was that the data
were obtained via a questionnaire. However, to increase the
reliability of the data, only one person, namely, the person
who made the treatment decision (department director
or assistant director), from each PICU completed the
questionnaire.

CONCLUSION

We found a general consensus on the diagnosis, treatment,
and prevention of VAP in PICUs in Tirkiye. Furthermore,
there has been considerable rational progress in the fight
against VAP. However, there is a need for updated national
guidelines given the differences in international guidelines.
The study’s findings were critical in determining where a
developing country stood in terms of addressing VAP in
PICUs in accordance with current guidelines.
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