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            Abstract

            
               
There is considerate amount of stress which lies in the application of antibiotics in critically ill patients. A study on
                  pre-hospital antibiotic administration in such patients would provide crucial data and go a long way in determining and understanding
                  trends in antibiotic prescribing, to identify where necessary steps to be taken to improve prescribing are most needed and
                  to measure progress.
               

               Materials and Methods: After ethical committee approval, we have conducted an observational cross-sectional study for four months. We collected
                  the data from patient or the relatives regarding prehospital antibiotic therapy on admission.
               

               Results: A total of 137 patients got admitted in the Medical intensive care unit (MICU) during the study period. Out of them, 91.24%
                  of patients got admitted directly in MICU and 8.75% were referred from different hospitals. Those who received antibiotics
                  prior to the admission were 2.18% and 93.43% of patients had not received antibiotics; the other patients who were not sure
                  of antibiotic consumption were 4.37%. Among those 2.18% of patients who received, it was observed the most commonly utilized
                  first antibiotic in our study was amoxicillin clavulanate potassium 66.66%. In all the patients that received more than one
                  antibiotic, Metronidazole was the second antibiotic that was administered via intravenous route.
               

               Conclusion: Amoxicillin clavulanate potassium was the most commonly and metronidazole was the second most antibiotic prescribed in prehospital
                  admission. Proper guidelines should be initiated for the starting of the antibiotic therapies in India for general practitioners.
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               Introduction

            The most common problem in the intensive care unit (ICU) are infections and antibiotics are therefore commonly used in this
               setting.1 Antibiotics are also administered as prophylaxis to prevent or limit major infections in critically ill patients.2 However, the management of such infections in the intensive care unit (ICU) is challenging, even though an early and appropriate
               antibiotic therapy is administered.3 World Health Organization (WHO) delivered a report which stated most of the resistance happened because of improper and widespread
               use of antibiotics.4 Till date about 5,000 antimicrobial agents (AMAs) have been discovered, out of which 100 drugs are used clinically. The resistance
               to AMAs is increasing over time.5 As a result of widespread injudicious use of these agents, multi resistant organisms might arise and this is important for
               us as these organisms may be associated with higher mortality. 6 When the most appropriate antimicrobial agent has been chosen, it is important to then provide the right antibiotic dose
               regimen for the specific patient.7, 8 Therefore, we conducted our study to know the utilization pattern of antibiotics which would help us determine the most commonly
               used antibiotics in pre-hospital antibiotic therapy among critically ill patients admitted in critical care unit
            

         

         
               Materials and Methods

            We conducted an observational cross-sectional study in Department of Critical Care Unit of rural a tertiary care unit in Maharashtra,
               India and the data was collected from September 2020 to December 2020 after ethical committee approval. Patients aged above
               18years, of either gender and were admitted in rural tertiary care medical intensive care unit (MICU) willing to give informed
               written and verbal consent were included in this study.
            

            Patients shifted from general ward to MICU and unconscious patient having no relatives but admitted in MICU were excluded
               from the study. In all the patients who were admitted in rural tertiary care ICU, Data is taken regarding demographic profiles
               like age, gender, diagnosis, type of admission whether direct or referred, type of ICU. We gathered data about, if the patients
               received pre hospital antibiotics or not, total number, name and class of the antibiotic, route of administration and frequency
               and duration and the antibiotic was advised by whom either a medical person or a non-medical person.
            

         

         
               Results

            A total of 137 patients got admitted in MICU during the study period. Out of them, 61(44.52%) females and 76 (55.47%) were
               males and the median age group was 18-40years among whom 125 (91.24%) of patients got admitted directly in ICU and 12 (8.75%)
               were referred from different hospitals (Table  1). Among 137 patients, the most common diagnosis was organophosphorus poisoning, followed by cerebrovascular accident, myocardial
               infarction, chronic kidney disease and snake bite (Figure  1). 3 patients (2.18%) received antibiotics prior to the admission and 128 (93.43%) of patients had not received antibiotics,
               the other group of patients who were not sure of antibiotic consumption was 6 (4.37%). The patients who received, it was observed
               the most commonly utilized first antibiotic in our study was amoxicillin clavulanate potassium 2(66.66%) in a twice daily
               dosage schedule via intravenous route, followed by ceftriaxone 1(33.33%). In all the patients that received more than one
               antibiotic, Metronidazole (nitroimidazole) was the second antibiotic that was administered via intravenous route(Table  2). None of the patients reported any adverse effects following antibiotic therapy. Most commonly, allopathic doctors prescribed
               the antibiotic therapy in these patients in comparison with ayurvedic doctors or pharmacists.
            

            
                  
                  Table 1

                  Demographic data
                  

               

               
                     
                        
                           	
                              
                           
                            Parameters

                           
                        
                        	
                              
                           
                            Total admissions

                           
                        
                        	
                              
                           
                            Total

                           
                        
                     

                     
                           	
                              
                           
                            Sex

                           
                        
                        	
                              
                           
                            Male

                           
                        
                        	
                              
                           
                            76

                           
                        
                        	
                              
                           
                            137

                           
                        
                     

                     
                           	
                              
                           
                            Female

                           
                        
                        	
                              
                           
                            61

                           
                        
                     

                     
                           	
                              
                           
                            Age

                           
                        
                        	
                              
                           
                            18 to 40

                           
                        
                        	
                              
                           
                            53

                           
                        
                        	
                              
                           
                            137

                           
                        
                     

                     
                           	
                              
                           
                            41 to 60

                           
                        
                        	
                              
                           
                            50

                           
                        
                     

                     
                           	
                              
                           
                            60 to 80

                           
                        
                        	
                              
                           
                            32

                           
                        
                        	
                              
                           
                            137

                           
                        
                     

                     
                           	
                              
                           
                            > 80 years

                           
                        
                        	
                              
                           
                            2

                           
                        
                     

                     
                           	
                              
                           
                            Type of Admission

                           
                        
                        	
                              
                           
                            Direct

                           
                        
                        	
                              
                           
                            125

                           
                        
                        	
                              
                           
                            137

                           
                        
                     

                     
                           	
                              
                           
                            Referred

                           
                        
                        	
                              
                           
                            12

                           
                        
                     

                  
               

            

            
                  
                  Table 2

                  Type of antibiotics prescribed
                  

               

               
                     
                        
                           	
                              
                           
                            Antibiotic

                           
                        
                        	
                              
                           
                            Class of antibiotic

                           
                        
                        	
                              
                           
                            Route of administration

                           
                        
                        	
                              
                           
                            Schedule

                           
                        
                        	
                              
                           
                            Number of admissions

                           
                        
                     

                     
                           	
                              
                           
                            Antibiotic 1

                           
                        
                        	
                              
                           
                            Amoxicillin / Clavulanic acid

                           
                        
                        	
                              
                           
                            Penicillin - β-lactamase inhibitor

                           
                        
                        	
                              
                           
                            IV

                           
                        
                        	
                              
                           
                            BD

                           
                        
                        	
                              
                           
                            2

                           
                        
                     

                     
                           	
                              
                           
                            Ceftriaxone

                           
                        
                        	
                              
                           
                            Third-generation cephalosporin

                           
                        
                        	
                              
                           
                            IV

                           
                        
                        	
                              
                           
                            BD

                           
                        
                        	
                              
                           
                            1

                           
                        
                     

                     
                           	
                              
                           
                            Antibiotic 2

                           
                        
                        	
                              
                           
                            Metronidazole

                           
                        
                        	
                              
                           
                            Nitroimidazole

                           
                        
                        	
                              
                           
                            IV

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            1

                           
                        
                     

                  
               

            

            

            
                  
                  Figure 1

                  Most common disease among admitted patients
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               Discussion

            The antimicrobial usage has been well defined for many years, but still inappropriate use of antimicrobials remains wide spread.
               In our study, the demographic parameters of the patients who were admitted in MICU revealed that 61(44.52%) females and 76
               (55.47%) were males and the age group was between 18 and 40years. Patients with divergent clinical issues were admitted to
               the ICU during our study period. Among them, the most common diagnosis was organophosphorus poisoning, followed by cerebrovascular
               accident, myocardial infarction; chronic kidney disease and snake bite (Figure  1). 3(2.18%) patients received antibiotics prior admission and 128 (93.43%) of patients had not received antibiotics. 
            

            In Our study it was found that only little number of patients was prescribed an antibiotic at admission. Biswal et al9 said that nearly 62% patients in a tertiary care ICU in northern India received antibiotics, while Shrikala et al10 reported that 64% of ICU patients consumed antibiotics. Data from other countries report 60%-75% rates of antibiotic prescription
               in the ICU,11, 12  and studies from Europe report an average antibiotic use of 58%-61%.13  But, here all the above studies have shown data of overall antibiotic usage and specifically not of antibiotic usage at
               admission, which might be the reason why our figures are lesser in number. Coming to our study, from 2.18% of patients who
               received antibiotic it was observed the most commonly utilized first antibiotic was amoxicillin clavulanate potassium 2 (66.66%)
               in a twice daily dosage schedule via intravenous route, followed by ceftriaxone 1(33.33%). In all the patients that received
               more than one antibiotic, Metronidazole (nitroimidazole) was the second antibiotic that was administered via intravenous route.
               Biswal et al stated that metronidazole followed by cefotaxime, amoxycillin/clavulanic acid, cefepime, and ciprofloxacin were
               the most frequently prescribed antibiotics at ICU admission9  In another Indian study cefoparazone/sulbactam or piperacillin/tazobactam were the most commonly prescribed antibiotics
               at admission.10 Depending upon various studies conducted from India, third generation cephalosporin followed by meropenem, metronidazole,
               ceftriaxone and levofloxacin were the five most highly taken antibiotics. Antibiotic administration is required in majority
               of the ICU patients, but ample use of these might lead to the development of resistant strains of organisms.14  The use of antibiotics more than needed has been reported to increase the risk of toxicity and drug interactions.13

         

         
               Limitations

            The study was conducted for a limited time period hence less sample size was obtained. For broader picture we need large sample size. The
               hospital being in a rural area, direct admissions are more than referrals thus one cannot extrapolate or generalize the data
               nationally or globally. 
            

         

         
               Conclusion

            Even in our rural tertiary care unit, the prehospital antibiotic therapy was found common. In A 2.18% of patients have received
               pre hospital antibiotics and most of them been prescribed by allopathic doctors and they gave broader spectrum antibiotic
               therapy. A strict national guidelines or law should be brought national wide for the proper use of antibiotic therapy.
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