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Introduction. Ventilator-associated respiratory infection (VARI) is a 

common hospital complication in the intensive care unit (ICU) associated 

with medical care [1]. Among which there are known ventilator-associated 

tracheobronchitis and ventilator-associated pneumonia (VAP), occuring in 

approximately 20% of patients who are on mechanical ventilation for more 

than 48 hours and the mortality rate is about 30% [2, 3]. 

Methods and criteria for the diagnosis of VAP are still controversial [4]. 

Investigation of new attempts for its quick diagnostics are of great im-

portance for timely individual correction etiotropic antibiotic treatment. In 

recent years, attempts have been made to identify biological markers of 

infection manifestation [6, 7]. 
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Toll-like receptors (TLRs) recognize pathogenic microorganisms and 

generate an immediate protective response by inducing the production of 

pro-inflammatory cytokines [8]. TLRs of type 4 (TLR-4), which are ex-

pressed in different types of immune system cells, are associated with differ-

ent states of cellular activation, immune protection, homeostasis, and various 

diseases, specifically recognize bacterial lipopolysaccharide, leading to the 

synthesis of pro-inflammatory cytokines and chemokines [9, 10,11]. Nowa-

days it is widely studied for diagnostic and therapeutic purposes in infectious 

complications. 

Aim. To evaluate the dynamics of TLR-4 serum levels and local micro-

bial colonization in patients with infectious respiratory complications and 

different treatment strategies. 

Material and methods. The study involved 40 patients who underwent 

artificial lung ventilation (ALV) for 48 hours or more. Infectious airway 

complications were diagnosed as VAP by all criteria according to the US 

Centers for Disease Control and Prevention (CDC). 

All patients received standard comprehensive treatment according to the 

treatment protocols of the underlying pathology. Respiratory support was 

performed with a ventilator «Hamillton-C2» in ASV mode. 

Patients were divided into two groups of 20 people each with different 

approaches to the treatment of VAP. In the main observation group, inhala-

tion of decamethoxine-based quaternary ammonium compound (QAC) anti-

septic through a nebulizer from the first day after the appearance of clinical 

signs of VAP was used simultaneously with the empirically prescribed 

standard antibiotic therapy. Treatment of patients in the comparison group 

was performed in accordance with generally accepted recommendations with 

the use of systemic antibacterial and symptomatic therapy. 

The effectiveness of treatment was assessed by clinical indicators of the 

disease, data from microbiological examination of tracheobronchial secre-

tion and the level of TLR-4 in serum. Also we determined the degree of total 

microbial colonization of the respiratory tract by the number of microorgan-

isms in 1 ml of material, expressed in log CFU/ml. 

Results. As a result of microbiological examination, 40 samples of bio-

logical material obtained from patients with VAP in the first days after the 

onset of the disease there were isolated and identified by morphological, 

tinctorial, cultural and biochemical properties 49 strains of opportunistic 

pathogens. 

Patients in the control group who received only standard systemic antibi-

otic therapy had higher rates of airway colonization during the first week of 

treatment. On the seventh day, the number of opportunistic pathogens identi-

fied in these patients with VAP reached log (6.49 ± 0.35) CFU/ml, which 
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was four orders of magnitude higher than the content of microorganisms in 

the inflammatory focus in patients of the observation group (p <0,001). 

A significant decrease in the number of microorganisms in the tracheo-

bronchial secretion of patients in the comparison group was observed not 

earlier than after 10 days of receiving systemic antibiotic therapy. Thus, after 

14 days it was found that the total number of microorganisms in 1 ml of 

tracheobronchial aspirate expressed in log decreased almost twice compared 

to the seventh day, and was (3.44 ± 0.23) CFU/ml, which significantly ex-

ceeded in 13 times this figure in observation group (p <0,001). 

When using inhaled antiseptic drug based on decamethoxine in patients 

with VAP, a smaller increase in serum TLR-4 levels was found in the early 

period from the beginning of treatment. Thus, on the third day in patients of 

the observation group noted 1.42 times lower level of TLR-4 than in the 

comparison group (p <0,001). 

In the comparison group, a significant increase in serum levels of TLR-4 

(p <0.001) was found at the same time with increased colonization by gram-

negative bacteria in the tracheobronchial aspirate on the third day (r-Pirson = 

0.880). 

The positive dynamics of the decrease the number of microorganisms in 

the aspirate obtained from the patients of the main group was marked by a 

decrease in the level of TLR-4 on the seventh day of treatment. Evidence of 

high efficacy of additional use of decamethoxine-based QAC in the complex 

treatment of patients with VAP is a strong correlation between a decrease in 

gram-negative pathogens of respiratory infections and a decrease in TLR-4 

to almost baseline (r-Pirson = 0.893). In comparison, the level of TLR-4 in 

the serum of patients with VAP who received only systemic therapy re-

mained twice as high (p <0.001) than in the main group, and correlated with 

inflated levels of gram-negative microorganisms in the tracheobronchial 

aspirate of patients (r-Pirson = 0.801). 

Conclusions. 

1. The level of TLR-4 in serum can serve as a criterion for the diagnosis 

of VAP and be a reliable marker of rational antibiotic therapy. 

2. Early inhalation use of decamethoxine-based QAC in patients with se-

vere infectious complications (VAP) is accompanied by significant changes 

in the qualitative composition of opportunistic respiratory microbiota. 

3. The positive dynamics of reducing the number of gram-negative mi-

croorganisms in the airway aspirate of patients with VAP by inhalation of 

decamethoxine-based antiseptic is marked by a slight increase in serum 

TLR-4 in the early period (3rd day) and closely correlates with 1,42 times 

faster reducing their level to baseline (r-Pirson = 0.893) on the seventh day 

of treatment. 
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4. Determination of TLR-4 level can be used to assess the effectiveness 

of different approaches to the treatment of infectious complications of the 

respiratory system and to reflect the dynamics of the infectious process. 
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