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Post-Market Evaluation for the Safety of Ventilator 

Associated Pneumonia in the Intensive Care Unit 
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BACKGROUND 

The prevalence of ventilator-associated pneumonia (VAP) varies depending on several 

factors. The estimated prevalence is from 5-40%. This variation depends upon the infection 

seen in a particular country. In North America, the prevalence was low, with 1 to 2.5 cases per 

1000 ventilator days. However, in the European countries, a higher rate of infection that was 

close to 18.3 cases in 1000 ventilator days, was reported. Still, much higher rates are seen in 

the lower-middle-income countries. However, in the last 2 decades, using a stable definition 

for VAP, the incidence of VAP is lesser and estimated to be nearly 10% in a population 

diagnosed with cardiac, respiratory infection, and surgical procedures. Accordingly, The 

Centers for Disease Control and Prevention’s National Healthcare Safety Network (NHSN) has 

reported large decreases in the incidence of VAP for both medical and surgical ICUs over the 

past 15 years [2].  

Few studies reported the prevalence of VAP in KSA. A study by Balkhy et al. narrating 

the prevalence of various hospital-acquired infections listed VAP as the second most common 

infection (28.9%), which is much higher than reported globally [2]. Another study in pediatric 

patients reported 8.87 per 1,000 ventilation days with a ventilator utilization rate of 47%. In all 

these cases, the most associated microorganism was Pseudomonas aeruginosa (P.a) [3]. 

Another point prevalence reported a VAP prevalence of 27% [4]. Further, the prevalence of 

VAP associated with COVID-19 is yet to be reported in detail, although case reports and case 

studies are reported in a few publications. 
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However, this large variation between different countries is due to the definition of the 

disease followed, diagnostic criteria followed (novel diagnostic methods followed in the last 

decades), population group studied (type of disease patient suffering: cancer patients, trauma, 

aspiration resulting from brain injury and lung contusion, the increased incidence is seen with 

chronic obstructive pulmonary disease). A more common incidence seen with lung infection is 

due to the prolonged duration of mechanical ventilation, which leads to muscular weakness and 

increased incidence of micro-aspiration. This is seen exactly in acute respiratory distress 

syndrome (ARDS) with a higher incidence of up to 29% [2, 3, and 4].  

The mortality rate for ventilator-associated pneumonia ranges from 20% to 50%. The 

morbidity here is related to the prolonged stay in ICU due to VAP. One study has reported that 

the patients with pneumonia stayed three times longer in the ICU (12 d versus 4.3 d, p < 0.001) 

and had 4-fold greater mortality than controls (20.3% versus 5.6%, p < 0.001) [5]. Another 

study reported an increased risk of death associated with the VAP (odds ratio [OR]: 2.0; 95%CI: 

1.61 to 2.49) and the mean length of stay of cases was 34 d compared with 21 d for controls. 

The prolonged duration of mechanical ventilation and stay in the ICU were co-related and 

associated with the microorganism [6]. The reported mortality rate in KSA is 15.4% 

corresponding to 15.9 episodes per 1000 ventilator days. The rate decreased from 19.1 in 2003 

to 6.3 per 1000 ventilator days in 2009. With the study reports, it is seen that the mortality rate 

is lower in KSA compared to globally [7].  

The study was conducted to attain several main objectives: 

1. To evaluate whether pneumonia infection is associated with using of Ventilator System, 

as indicated by several scientific literature. 

2. To assess the level of safety and quality of the Ventilator System's current practices 

within Saudi healthcare providers' ICU. 

 

EVALUATION OUTCOMES  

Part I: Methodology 

The suitable instrument used for data collection was a computer-based self-administrated 

questionnaire developed in order to evaluate the safety of Ventilator-associated pneumonia in 
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the ICU of the Saudi healthcare provider. The chosen methodology and data collection method 

provides the advantage of studying the exposure (ventilator) and the outcome (pneumonia 

infection) simultaneously for the duration of one year , from May 2021 to April 2022.  

The sampling technique implemented to obtain the sample size is a convenience sample. 

Where there was a predefined list of 450 HCFs in Saudi Arabia; however, only 55 healthcare 

facilities (HCF) were requested to fulfill the required questionnaire Based on their frequent use 

of the device. Figure 1 clarifies the geographical distribution of these sites within Saudi Arabia. 

In addition, The Saudi Epidemiological Society was also contacted, and they cooperated with 

us in distributing the questionnaire to the concerned users. 

The questionnaire is segregated into two main sections: the first part covers 6 

demographic queries about the healthcare profession, while the second part contains 9 specific 

inquiries about ventilator associated pneumonia infection. These questions structured by various 

formats, including open-ended and close-ended questions. In addition, all close-ended questions 

have mutually exclusive answers to avoid ambiguity. Not only that but also some questions have 

the option for multiple answers to be selected, which will provide more precise answers and 

shows some pattern idea.  

 

Part II: Results 
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FIGURE 1: DEMONSTRATION OF THE GEOGRAPHICAL DISTRIBUTION OF THE SAMPLED HCFS 

BETWEEN SAUDI REGIONS. 
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In this part of the study, we present the result along with an analysis of 19 healthcare 

providers to summarize the essential concerns found in the survey, in which they affect patient 

safety of using Ventilator Systems in the ICU.  

1. Complaints Cases of Pneumonia 

 
Some of the survey questions were designed to discover issues that required clinical and 

regulatory intention. The report the responses of 19 healthcare practitioners, which reported 

complaints cases of Ventilator-associated pneumonia within a year. An 84% of the participated 

HCPs declared that the percentage of VAP complaints was less than 10% within a calendar year, 

while 16% revelead that it ranges from 10% to 30% within a year. 

2. Mortality Cases of Pneumonia 
 

Other survey questions were designed to discover issues that required clinical and 

regulatory intention. The report demonstrates the responses 19 HCPs in 16 HCFs, which 

reported mortality cases of Ventilator-associated pneumonia within a year. An 89% of the 

participated HCPs declared that the percentage of VAP mortality was less than 10% within a 

calendar year, while 11% revelead that it ranges from 10% to 30% within a year. 

3. Pathogens associated with VAP 
 

Different microflora is associated with VAP. Various flora reported to be associated with 

the VAP is a mix of gram-positive cocci and gram-negative bacilli. Gram-positive cocci listed 

are oxacillin-susceptible Staphylococcus aureus (OSSA) and oxacillin-resistant Staphylococcus 

aureus (ORSA). Similarly, gram-negative bacilli listed among the VAP are Pseudomonas 

aeruginosa (P.a), Stenotrophomonas maltophilia, Klebsiella pneumonia, and Acinetobacter 

species. Among all these predominant gram-negative bacilli, Pseudomonas aeruginosa was 

considered a major microorganism, as shown by the respondents below in figure 2.   
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FIGURE 2: MOST ASSOCIATED PATHOGENS TO VAP. 

 

4. Awareness Level of HCFs. 
 

Multiple elements need to be measured to disclose the realization of the healthcare 

community regarding the importance of Reporting complaints related to medical devices, which 

helps in taking immediate corrective action, elevating the awareness of the potential risks of the 

device, and the way to prevent reoccurrences. Nevertheless, figure 3, as revealed by the 

respondents, demonstrates that 58% of healthcare practitioners did not report complaints cases 

of ventilator-associated pneumonia to the SFDA NCMDR that highlight the low level of 

awareness regarding regulatory practice.  
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Part III: Conclusion 

A questionnaire is a common approach to studying specific trends or experts’ opinions; 

however, it has some limitations, which may yield the following discrepancies:  

I. Missing and incomplete data: The survey was distributed electronically to 55 HCFs. 

The total number of respondents who completed the questionnaire was 21 healthcare 

practitioners, while the incomplete responses were 40.  

II. HCFs’ participants: The survey was required to be filled out by ICU healthcare or 

infection control personnel, but in fact, individuals of other specialties have fulfilled 

the survey, as shown in Figure 4 below.  

 

FIGURE 3: LEVEL OF HCF AWARENESS ABOUT NCMDR REGARDING REPORTING COMPLAINTS. 
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To sum up the previous results and analyses, which reflect the full image of the risk 

associated with Ventilator devices within the Saudi healthcare providers; in addition to provide 

appropriate recommendations to each deficiency in order to enhance the safety, performance, 

and quality of utilizing the Ventilator device in Saudi healthcare providers. 

I. 21 healthcare practitioners participated in the survey, 90% of them have upraised 

complaints for patients who were infected with VAP after using Ventilator device despite 

of the brand. Those events should be matched with existed cases within NCMDR. 

II. Analysis section shows that there is low level of awareness detected in the below aspect:     

i. Lack of the device users’ awareness in the importance to report such complaints to 

the NCMDR.  

Therefore, these above issues need to be solved to eliminate the risk and maintain the safe use 

of such life saving device among Saudi healthcare provider. 

 

SFDA RECOMMENDATIONS 

I. Communicate with the Authorized representative (AR) to provide the proper practices 

to avoid or reduce the risks regarding the pneumonia in the intensive care unit.  
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FIGURE 4: CLASSIFICATIONS OF THE PARTICIPATED HEALTHCARE PROFESSIONS. 
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II. Publish safety communication to the Saudi healthcare providers to increase awareness 

regarding the issues of VAP and the recommended actions to prevent it; in addition, 

highlight the importance of reporting complaints cases related to the use of medical 

devices.  
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