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            Abstract

            
               
Introduction: The ICU in a hospital has a vital role to play in delivering prompt, appropriate and adequate care to critically ill patients.
                  Patients in ICU are at greatest risk of acquiring device associated hospital acquired infection (DA-HAI). Infection control
                  practices are the need of hour to control these infections.
               

               Objectives: Aim and objective of present study was to assess the role of preventive interventions in reducing the hospital acquired infection
                  in ICU. 
               

               Materials and Methods: The present study was conducted over a period of one year from November 2017 to August 2018 in the Department of Anesthesiology,
                  Guru Nanak Dev Hospital, Amritsar. The study was conducted into pre and post interventional period to assess the role of preventive
                  interventions in reducing the device associated acquired infections and results were statistically analysed.
               

               Results: During pre interventional study period 16/262 (6.1%) patients developed device associated infection and rate per 1000 device
                  days was 6.25/1000. After interventions 3/132(2.27%) patients developed device associated infection and rate was significantly
                  reduced to 2.92/1000. 
               

               Conclusion: The implementation of various infection control measures to control DA-HAIs is found to be effective during study. Systematically
                  collected data and findings of our study can be utilized in the ICU setting as a basic step toward a better infection control
                  strategy for improving patient care practices. 
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               Introduction

            Intensive care unit (ICUs), the epicenter of infection as of now due to increased number of patients with reduced host defenses,
               poor immune responses and use of multiple procedures & / invasive devices. Use of several invasive devices and different types
               of catheters in ICU, there is always high burden of device-associated nosocomial infections (Marra et al. 2011).1 Device associated infection is major worldwide problem and its prevalence is two to three folds higher in developing countries
               compared to Europe or USA (Allegranzi et al. 2011).2 The study by (Al-Tawfiq & Tambyah 2014)3 showed that HAI prevalence varies from 2.3% to 14.4% in developing countries depending on the types of patients. Common device-associated
               infection in ICUs are ventilator-associated pneumoniae (VAP), Catheter associated urinary tract in­fection (CAUTI) and central
               line related blood stream infection (CRBSI).VAP is the most common infection in adult ICUs and is seen in 10 to 20% of patients
               receiving mechanical ventilator support (Ylipalosaari et al. 2006).4 The common device associated nosocomial infection in ICUs are calculated as VAP per 1000 ventilator days, central line-associated
               BSIs per 1000 central line days, and catheter-associated UTIs per 1000 urinary catheter days (Richards et al. 2000).5

            The risk factors identification of nosocomial infection in ICUs helps in the development of infection preventive strategies
               (Burke 2003).6 Most of the studies now a days are focusing on fatality among patients with nosocomial infections but very few studies discussing
               risk factors of mortality attributable to overall nosocomial infections (García-Martín et al. 2001;7  Kaoutar et al. 2004).8 It is important to understand the infection transmission in ICUs and make strategies to control the spread of infections.
               Many studies have shown that compliance with infection prevention measures such as hand hygiene and implementation of infection
               care bundles decreases rates of HAIs (Pronovost et al. 2006).9 A well defined infection control program includes basic measures for infection control i.e. standard and additional precautions,
               education and training of health care workers, identification of infection hazards, routine practices of infection control
               such as aseptic techniques, single use devices, reprocessing of instruments and equipment, antibiotic usage, management of
               blood/body fluid exposure, handling and use of blood and blood products, biomedical waste management and outbreak investigation.
               Awareness of prevalence of various microorganisms in ICUs and molecular surveillance studies helps to make polices which results
               reduce treatment failures and prevents the spread of emerging resistant pathogens in the ICUs as well as in the community.
               Hence present study was conducted in ICUs to determine the prevalence of nosocomial / bacterial infections in ICUs patients
               and prevalence of organisms in environment and health care providers of a tertiary care hospital.
            

         

         
               Materials and Methods

            The present study was conducted over a period of one year from November 2017- August 2018 in Department of Anesthesiology
               Guru Nanak Dev Hospital, Amritsar. The study period was divided into two phases 1st phase of six months duration from November 2017 to April 2018 before interventional period and 2nd phase of six months duration from March 18 to August 18 after interventions. In the 1st phase of study, clinical samples from 262 patient and in the 2nd phase of study samples from 132 patient’s which were with invasive devices were taken and processed by standard techniques
               to find out the device associated hospital acquired infections . Results were analyzed by using computer based programme excel
               and statistical analysis was done by SPSS version 16.0.
            

            Various preventive interventions taken during study were:

            
                  
                  	
                     Formulation of infection control care bundles to prevent ventilator associated pneumonia, catheter associated urinary tract
                        infection and centerline associated blood stream infection. Care bundles were circulated to staff working in ICUs for strict
                        implementation.
                     

                  

                  	
                     Hand hygiene training of healthcare workers in ICUs. Compliance monitoring of which was done hand hygiene checklist. 

                  

                  	
                     Formulation of sterilization and disinfection policy and implementation of same to reduce burden of organisms in ICU environment
                        and on hard surfaces.
                     

                  

                  	
                     Sensitization of ICUs staff to increase awareness regarding adoption of standard precautions and infection control practices
                        developed during study to reduce nosocomial infections.
                     

                  

                  	
                     Formulation and implementation of policies for management of device associated infections before, and after device appliance.

                  

               

            

         

         
               Results

            Out of total 262 patients, 16 patient acquired device associated infection in 1st phase and DAI rate per 1000 device days was 6.25/1000 device days. In 2nd phase out of 132 patients 3 acquired DA and rate /1000 day was 2.92/1000 device days. Significant reduction in HAIs was observed
               in 2nd phase of study after interventions (Table  1). 
            

            In 1st Phase out of 262 patients, CLABSI was 1.90%, CAUTI was 2.67% and VAP was 1.52% while in 2nd phase CLASBI was 1.21%, CAUTI was 0.75% and VAP was zero in 2nd phase of study (Table  2).
            

            II showed the CLABSI rate 4.79/1000 central line days, CAUTI rate 6.48/1000 catheter days and VAP rate 9.21/1000 ventilators
               days was observed in 1st phase and CLABSI rate 4.52/1000 central line days, CAUTI rate 2.18/1000 catheter days and no VAP in 2nd phase of study. Significant reduction in HAIs rate was observed in 2nd phase of study after interventions.
            

            
                
               
            

            
                  
                  Table 1

                  Distribution of device associated HAI rate/ device days in ICUs patients
                  

               

               
                     
                        
                           	
                              Site
                        
                        	
                              
                        	
                              1ST Phase
                        
                        	
                              2nd Phase
                        
                     

                     
                           	
                              
                        	
                              Pts
                        
                        	
                              Device days
                        
                        	
                              Pts with DA-HAI (n)
                        
                        	
                              HAI rate/1000 device days
                        
                        	
                              Pts
                        
                        	
                              Device days
                        
                        	
                              Pts with DA-HAI (n)
                        
                        	
                              HAI rate/1000 device days
                        
                     

                     
                           	
                              ICU
                        
                        	
                              262
                        
                        	
                              2557
                        
                        	
                              16
                        
                        	
                              6.25
                        
                        	
                              132
                        
                        	
                              1026
                        
                        	
                              3
                        
                        	
                              2.92
                        
                     

                  
               

               

            

            

            
                  
                  Table 2

                  Distribution of various DAIs

               

               
                     
                        
                           	
                              DA-HAI
                        
                        	
                              1st Phase
                        
                        	
                              2nd Phase
                        
                     

                     
                           	
                              
                        	
                              No. of Pt with DA-HAI
                        
                        	
                              No. of patients
                        
                        	
                              %age
                        
                        	
                              No. of Pt with DA-HAI
                        
                        	
                              No. of patients
                        
                        	
                              %age
                        
                     

                     
                           	
                              CLABSI
                        
                        	
                              5
                        
                        	
                              262
                        
                        	
                              1.90
                        
                        	
                              2
                        
                        	
                              132
                        
                        	
                              1.51
                        
                     

                     
                           	
                              CAUTI
                        
                        	
                              7
                        
                        	
                              262
                        
                        	
                              2.67
                        
                        	
                              1
                        
                        	
                              132
                        
                        	
                              0.75
                        
                     

                     
                           	
                              VAP
                        
                        	
                              4
                        
                        	
                              262
                        
                        	
                              1.52
                        
                        	
                              -
                        
                        	
                              132
                        
                        	
                              0
                        
                     

                  
               

            

            

            
                  
                  Table 3

                  Distribution of HAI rate per 1000 device days

               

               
                     
                        
                           	
                              HAIs
                        
                        	
                              1st Phase
                        
                        	
                              2nd Phase
                        
                     

                     
                           	
                              No. of DA-HAI
                        
                        	
                              Device days
                        
                        	
                              HAI rate /1000 days
                        
                        	
                              No. of DA-HAI
                        
                        	
                              Device days
                        
                        	
                              HAI rate /1000 days
                        
                     

                     
                           	
                              CLABSI
                        
                        	
                              5
                        
                        	
                              1043
                        
                        	
                              4.79
                        
                        	
                              2
                        
                        	
                              442
                        
                        	
                              4.52
                        
                     

                     
                           	
                              CAUTI
                        
                        	
                              7
                        
                        	
                              1080
                        
                        	
                              6.48
                        
                        	
                              1
                        
                        	
                              458
                        
                        	
                              2.18
                        
                     

                     
                           	
                              VAP
                        
                        	
                              4
                        
                        	
                              434
                        
                        	
                              9.21
                        
                        	
                              -
                        
                        	
                              126
                        
                        	
                              -
                        
                     

                  
               

               

            

         

         
               Discussion

            During the six month period of study, out of 262 patients 16(6.10%) developed device associated infection 1st phase of study. In 2nd phase after infection control interventions the infection rate was reduced to 3/132 (2.27%). Though there was significant
               reduction in culture positivity in 2nd phase of study, however more data is required in the form of follow-up studies to signify the relevance of implementing infection
               control practices. CLABSI rate in our study was 4.79 /1000 central line days which is lower than the study conducted in north
               India (Datta et al. 2014)10 who reported 13.86/1000. Our result of CLABSI rate is also lower than the study in India (Chande et al. 2011)11 who reported CLABSI rate as 9.26/1000 central line days. The difference may be due to less device days in our study. CLABSI
               rate in our study is around six -fold higher than in the USA (1.1 per 1000 CL-days; as determined by the CDC/NSHN (Dudeck
               et al. 2011)12 and by KISS (1.4 per 1000 CL-days) (Geffers & Gastmeier 2011).13 This difference may be due to poor compliance to infection control practices in our ICUs. 
            

            Out of total 16 patient developed device associated infections, 5(31.25%) developed Central line associated blood stream infection
               (CLABSI) and S aureus (60.0%) was predominant Gram+ve and Klebsiella 40% was Gram-ve agent accounting for CLABSI.
            

            Our CAUTI rate 6.48/ 1000 C. days is comparable with study conducted by (Rosenthal 2006)14 who reported CAUTI-8.9/1000 catheter days. In our study among Gram-ve organisms E coli and klebsiella spp were frequently
               associated with CAUTI which is similar to study by (Wagenlehner et al. 2006).4

            CAUTI rate in our study was reduced from 6.48/1000 C days to 2.18 /1000 catheter days after interventions like implementation
               of catheter care protocols or CAUTI bundles which is in accordance with (Rosenthal et al. 2010)15 who reported CAUTIs rate reduction 6.3 to 3.3 per 1,000 catheter-days in his study. Similar trend of reduction in CAUTI in
               post interventional period is reported by (Amine, Helal & Bakr 2014).16 VAP rate of our study 9.21/1000 ventilator days is in accordance with studies in Asian countries by (Aly, Al-Mousa & Al Asar
               2008)17 in which he reported range of VAP rate 9-12/1000 ventilator days.
            

            Hospital acquired infections have a significant impact on the length of hospital stay and medical care cost. Infection control
               interventions for preventing nosocomial infections may play an important role in reducing medical costs, hospital stay, and
               mortality in hospitalized patients. Dedicated infection control measures and rational use of available antimicrobials are
               needed to prevent HAIs in hospitals.
            

            

         

         
               Conclusion

            The implementation of various infection control measures to control DA-HAIs is found to be effective during study. Systematically
               collected data and findings of our study can be utilized in the ICU setting as a basic step toward a better infection control
               strategy for improving patient care practices. 
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