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ABSTRACT 

Pneumonia contracted in an intensive care unit by patients invasively 

intubated for mechanical ventilation is known as ventilator-associated 

pneumonia. Ventilator-associated pneumonia patients have a higher 

mortality risk, a greater cost burden, and a longer hospital stay. In the time 

period from 2010 to 2022 we tried to collect all articles according to our 

inclusion criteria published in Pubmed, Google scholar and PLOS ONE, then 

review was done according to PRISMA standard 2020, we reviewed the 

abstract and full text of selected articles, then we extracted information 

regarding studies purposes and main findings. Ten articles were reviewed we 

found that ventilator-associated pneumonia incidence is higher in men than 

women with mean of male percentage 62.9, mean of overall sample size was 

9470.77 and the median was 422. The means of ICU mortality, ventilator 

associated pneumonia incidence length of stay in the ICU in days were 21.34, 

19.12, and 8.82 respectively. This research's results can help establish infection 

control and prevention measures that will lessen ventilator-associated 

pneumonia impact. To stop this preventable threat from spreading at 

dangerous rate, control and preventative measures, such as interventional 

research and educational programs on staff training, hand sanitization, and 

the proper use of ventilator bundle approaches, are urgently needed. 
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1. INTRODUCTION  

When pneumonia develops more than 48 to 72 hours after endotracheal 

intubation and is not present at admission time, it is known as ventilator-

associated pneumonia (VAP) or intubation-associated pneumonia (Papazian 

et al., 2020). Patients with VAP experience new or advancing infiltrates, fever, 

altered white blood cell counts (WBCs), modifications in the properties of 

sputum, and the identification of a causal agent (Metersky and Kalil, 2018). 
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Invasively mechanically ventilated patients will most likely get ICU VAP (Papazian et al., 2020). VAP patients have a 13.5% 

mortality rate. As a result, both the length of hospital stays and the associated cost burden rise. Even though delayed antimicrobial 

medication administration has been linked to higher mortality Mumtaz et al., (2023), early detection of VAP is critical. It's critical to 

strike a balance between the hazards of antibiotic misuse, such as antibiotic resistance and co-infections, and the requirement for 

timely antibiotic delivery, particularly in the ICU.  

VAP is hard to recognise, making it tough to find the proper balance. Up to two-thirds of patients who are given a VAP 

diagnosis do not always have the condition (Mumtaz et al., 2023). The incidence and effects of VAP vary greatly depending on the 

language used. Improved approaches for determining the usage of empirical antibiotics and diagnosing VAP are urgently needed 

(Dominedò et al., 2020). Clinicians frequently rely on diagnostic, radiographic, and laboratory signs to identify the existence of VAP 

and initiate empiric antibiotics. Symptoms of VAP includes; fever, the generation of sputum, hypoxemia, a newly or recently 

established infiltrate on chest radiography, an elevated WBCs, and abnormal cultures from ETA or bronchoscopic sample 

procedures (bronchoalveolar lavage and protected specimen brush).  

The “clinical lung infection score” (CPIS), the most popular of them, has been incorporated into clinical models. Although these 

signs and tests are frequently utilised, it is unknown how effective they are at identifying VAP (Sterne et al., 2016). Estimating the 

incidence, death rate, and etiological causes of VAP is the major goal of our review. In order to plan infection control and other 

prevention strategies to control this preventable disease and lower the mortality associated with it for the future, patients, clinicians, 

and policy makers would benefit from having access to this reliable and updated information. It would also help them assess the 

significance of the situation. 

 

2. METHOD 

We constructed this systematic review in compliance PRISMA “Preferred Reporting Items for Systematic Reviews” (Page et al., 

2021). Guidelines for Diagnostics Accuracy Level, and other reviews of Diagnostics Give Accurate information criteria. 

 

Information sources and search strategy   

To find all the peer-reviewed research publications published between the years of 2010 and 2022, four authors separately carried 

out a thorough literature search in three electronic databases: Google Scholar databases, PLOS ONE, and PubMed. The 

accompanying file for the search strategy contains a detailed description of the entire search strategy for PubMed and PLOS ONE. 

We used pertinent MeSH Terms from PubMed, PLOS ONE, and Google Scholar to search every database. MeSH phrases were used 

to search for "Ventilator-associated Pneumonia" and "Healthcare-Associated Pneumonia". For further pertinent papers, every 

reference to the research that met evaluation criteria was carefully searched. 

 

Study inclusion and exclusion criteria 

The inclusion criteria included information on the prevalence, incidence, or incidence rate of VAP among adults reported as 

episodes per 1000 ventilator days in randomised controlled trials and cohort studies that were published in English. Exclusion 

standards of our review, we omitted review articles, study protocols, case series/case reports, symposium/conference proceedings, 

commentaries/editorials/letters, views/opinions, papers not in English, and articles whose full texts were not accessible. 

 

Analysis and review 

The abstracts were reviewed, the full texts of the included articles were revised, and the pertinent data were then extracted. The 

information that was extracted includes the study's design, patient characteristics, the study's purpose, and key findings, as well as 

the author's name and the year it was published. Before being imported into an already created table, the retrieved values were 

modified in an Excel spreadsheet. 

 

3. RESULTS 

Studying choice, a comprehensive search of the databases yielded a total of 1891 articles. There were still 256 items to be processed 

after the initial scanning. 205 of those papers were excluded after the title and abstract screening because they did not adhere to the 

inclusion criteria. The remaining articles full-text were read. 41 of the 51 full-text entries were disregarded because the relevant 

findings could not be located. Finally, the review contained 10 papers (Figure 1). Ten studies total, involving both adult and 

paediatric admitted to ICU in diverse hospital settings, were examined. In studies, the diagnostic standard for VAP expressed in 
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each 1000 ventilator days was provided by the US Centres for Disease Control and Prevention. Countries in which studies were 

conducted includes the China, Nigeria, France, Bosnia and Herzegovina, Turkey, United States, Portugal, and Lebanon.  

Table 1 gives a description of each study individually, while Table 2, includes detailed descriptive statistics, it is shown that men 

incidence (62.9) is larger than women incidence (37.1), incidence for ventilator-associated pneumonia is (19.12%) and the mortality 

rate in ICU, is 21.3%. Table 2 display descriptive statistical data of reviewed papers. Some of the reviews' articles included 

information on hospitalized patients' mortality rates. A mortality rate of 6.3% to 66.9% was recorded. According to research, Turkey 

Mangram et al., (2015) was the country with the greatest mortality rate. Studies conducted in China, Lebanon, Bosnia, and 

Herzegovina did not report mortality rates.  

 

 

 
Figure 1 Selection process (PRISMA consort chart) 
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Table 1 Characteristics of the study selected 

Author / 

publication year 
Study design 

Study population 

characteristics 
Study objective Main findings 

Bonell et al., 2019 
Analytical 

study 
Not applicable 

In order to determine 

the incidence, 

prevalence, and 

aetiology of VAP, the 

study rigorously 

examine all academic 

articles published on 

Ovid Medline, 

Embase Classic, and 

Embase between 1 

January 1990 and 17 

August 2017. 

Antibiotic resistance is prevalent, and VAP 

continues to be a common cause of HAI, 

particularly in low- and middle-income countries. 

He Q et al., 2021  
Prospective 

study 

Between April 1, 2015, 

and December 31, 

2018, patients who 

were hospitalised to 

ICUs and received 

MV were included. 

Based on a 

prospectively kept 

registry, this study 

seeks to evaluate the 

epidemiology and 

clinical consequences 

of VAEs. 

VAE was widespread in ICU patients who had 

four or more days on a ventilator. Poor clinical 

outcomes, including lengthier ICU and hospital 

stays and a higher risk of mortality, were strongly 

linked with all VAE categories. 

Iwuafor et al., 

2016 

Retrospective 

cohort study 

71 patients were 

enrolled, incidence 

rate is 79/1000 patient-

days in the ICU (45% 

healthcare linked 

infection rate). 

In the intensive care 

unit, this study 

identified the 

prevalence, risk 

factors, clinical 

outcome, and 

microbiological 

profile of hospital-

acquired infections. 

Even after accounting for APACHE II score, 

healthcare linked infections remain a substantial 

risk factor for ICU mortality and morbidity. 

Philippart et al., 

2015 

Retrospective 

cohort study 

11% had IAI and 88% 

had other infections 

out of 2623 database 

patients who met the 

inclusion criteria. 

The aim of this study 

is to look into the 

potential impact of 

IAI at the time of ICU 

admission on the 

development of VAP. 

VAP developed less frequently and later in 

patients with severe sepsis and/or septic shock in 

the group with IAIs compared to the group with 

other sites infections. 

Mangram et al., 

2015 

Prospective 

study 

Of the 1,044 ventilated 

trauma patients, 95 

suffered from 

pneumonia were 

included. 

Trauma-related 

factors role in the 

development of VAP. 

It is necessary to alter the definition of VAP used 

by the CDC to account for the role trauma factors 

play in the development of trauma-associated 

pneumonia. 

Costa et al., 2019 
Retrospective 

cohort study 

60 individuals with 

Pneumonia. An 

intensive care unit 

acquired pneumonia 

affected 58%, for a 

total of 6.9 / 1000 

patients who required 

intubation. 

This study sought to 

assess the 

demographics, 

incidence, risk factors, 

bacterial infections 

responsible for the 

illness, and prognosis 

of all cases of 

hospital-acquired 

pneumonia in 

hospital. 

The most common cause of nosocomial 

pneumonia was S. aureus. 

Vacheron et al., 

2022 

Prospective 

study 

Admitted COVID 19 

patients matched on 

the certain criteria 

including; “age, sex, 

center of inclusion, 

presence of 

antimicrobial therapy 

at admission, patient 

provenance, time 

from ICU admission 

Incidence or 

etiological factors for 

ventilator-acquired 

pneumonia in 

coronavirus patients 

in 2019 

Compared to the general ICU population, patients 

with coronavirus illness in 2019 had a greater 

prevalence of ventilator-associated pneumonia. 
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to mechanical 

ventilation, and 

Simplified Acute 

Physiology Score II at 

admission” in the 

period of 2016 to 2019. 

Hsieh et al., 2010 
Retrospective 

cohort study 

The study enrolled 

397 patients 

This study's goal was 

to investigate the 

prevalence of and risk 

factors for VAP in 

PICU. 

In pediatric patients, weekly ventilator circuit 

change did not result in higher rates of VAP. 

Decelle et al., 2013 
Prospective 

study 

Over the course of a 

year, all intubated 

adults who were later 

hospitalized to the 

ICU were counted, 

which include 75 

patients. 

The study's objective 

was to assess the 

prevalence and risk 

factors of VAP among 

intubated patients 

receiving care in the 

emergency room. 

Clinical macro aspiration was a clinical feature 

present at the time of intubation, out-of-hospital 

intubation was the rationale for it. The mortality 

rate for patients with VAP was 17% and was not 

appreciably higher. 

De-Miguel et al., 

2017 

Prospective 

study 

study found 9336 

admissions involving 

patients who had 

VAP. 

This study's objective 

was to investigate 

trends in VAP 

incidence and 

outcomes among 

hospitalized patients 

in Spain from 2010 to 

2014. 

“Male sex, older age, higher CCI, vein or artery 

blockage, lung disease, cancer, had surgery, 

emergency department admission, and 

readmission” were all were linked to greater IHM. 

 

Table 2 Descriptive statistics 

 Males 

percentage 

Females 

percentage 

Sample size 

(number) 

Mean of the age 

distribution (years) 

Stay length of in the 

ICU in days (mean) 

VAP 

Incidence  

ICU 

mortality 

Mean 62.9 37.1 9470.77 49.5 8.82 19.12 21.34 

Median 64.4 35.6 422.00 51.5 8.6 16.82 19.45 

 

4. DISCUSSION  

In our review, we analyze studies on the prevalence of VAP in the populations of China, Nigeria, France, Bosnia and Herzegovina, 

Turkey, United States, Portugal, and Lebanon. In these countries, we discovered a wide range of VAP load and significant variation 

in the VAP rate, ranging from 7.0 to 43.0 per thousand ventilator days, indicating that the majority of studies had unsettling VAP 

circumstances. Gram-negative organisms were the primary source of mortality rates reported by the majority of the papers 

examined for this analysis, followed by gram-positive bacteria. The greater VAP rate in those nations may be due to economic 

disparities, which may then result in a lack of development and accessibility to healthcare facilities in some regions. Another likely 

explanation for the wide difference in the VAP rate is variations in the research environment, such as whether it was a paediatric or 

adult intensive care unit or a surgical or medical ICU.  

Since there isn't a single, globally accepted definition for VAP, the criteria may also play a role in why VAP is occasionally over 

or under reported. A 2016 study in Qatar found that VAP was more common in male patients, younger patients (under 60), and 

admissions to trauma ICU. Hypertension and poly-trauma were the two most prevalent comorbidities (Ali et al., 2016). Staff 

practises that do not adhere to infection prevention recommendations could result in a variation in the VAP rate, with a higher rate 

in places where personnel is not fully adhering to the regulations, whether it be the prehospital emergency team or the medical staff 

working on hospital and ICU grounds (Mangram et al., 2015). VAP incidence was shown to be lower in good income nations 

(Bonell et al., 2019). Studies from the Middle East and Japan ranged from 8 to 12.6 per thousand ventilator days globally (Ali et al., 

2016).  

The papers in our review produce a variety of findings. While some research show rates similar to those of the studies 

mentioned above, other studies show a variablely greater incidence of VAP, increasing the VAP burden. The death rate for hospital-

acquired pneumonia was reported to be greater in one of our studies. if HAP was the primary reason for admission the mortality 

rate will be high as opposed to patients who were admitted to the ICU for another reason (Costa et al., 2019). This might be because 

ICU patients receive more careful surveillance than patients in other wards in general, thus any deterioration could be quickly 
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identified and addressed by the ICU healthcare professionals before the patients deteriorate. Patients who acquire pneumonia 

somewhere else and seek medical assistance after symptoms have gotten bad enough for them to be hospitalized to the ICU might 

not experience this. 

 

5. CONCLUSION 

We found that the usual clinical indicators for the diagnosis of VAP, include; purulent discharges, fever, chest radiograph, 

leukocytosis, CPIS and cultures from three different sample techniques. Relying solely on the presence of any one of these 

symptoms could result in inaccurate diagnoses and likely unnecessary antibiotic usage. These results highlight the challenge of 

diagnosing VAP and the need for new tools to help physicians decide whether to start and stop empiric antibiotics for possible 

VAP. 
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