
         
            
               
                  Journal Information

                  
                     Publisher: Innovative Publication
                     

                     Title: Panacea Journal of Medical Sciences
                     

                     ISSN (print): 2348-7682
                     

                  

               

               
                  Article Information

                  
                     Copyright: 2020
                     

                     Volume: 10
                     

                     Issue: 2
                     

                     DOI: 10.18231/j.pjms.2020.022
                     

                  

               

            

         

         

         
            Evaluation of urinary tract infections in geriatric patients attending a tertiary care hospital

         

         
                     
                           Ajay Kumar Pandita[1]

                     Email: dr.ajaypandita@gmail.com

                     
                        Bio: 

                        
                           Associate Professor

                        

                     

                     
                           Dimple Raina[2]

                     
                        Bio: 

                        
                           Associate Professor

                        

                     

                     
                           Tanya Arora[2]

                     
                        Bio: 

                        
                           Post Graduate Student 

                        

                     

                     
                           Puneet Ohri[1]

                     
                        Bio: 

                        
                           Professor and HOD

                        

                     


         
            
                  
               Dept. of Community Medicine, Shri Guru Ram Rai Institute of Medical and Health Sciences
               Dehradun, Uttarakhand
               India
               
            

            
                  
               Dept. of Microbiology, Shri Guru Ram Rai Institute of Medical and Health Sciences
               Dehradun, Uttarakhand
               India
               
            

         

         Corresponding Author: Ajay Kumar Pandita
         

         
            Abstract

            
               
Introduction: In geriatric patients, urinary tract infections (UTIs) can pose quite a challenge to the treating clinicians regarding the
                  approach for diagnosis, treatment, and prevention as the patients frequently present with symptoms which may be nonspecific
                  and are associated with comorbid conditions. 
               

               Aims and Objectives: The study aimed to determine the frequency and specificity of the clinical features of UTI in the geriatric group and their
                  relationship with characteristics that define functional ability in them. 
               

               Materials and Methods: A total of 380 geriatric patients were recruited for the study. Associated symptoms, isolation of recognized pathogen on
                  culture and evidence of white blood cells in the urine were taken as criteria for diagnosing UTI in these patients.
               

               Results: Out of 380 patients recruited in our study 56.31% were males and 43.68% comprised of females. Burning micturition was a predominant
                  symptom in both males (66.8%) and females (72.2%). Most common predisposing factor was diabetes mellitus in 61% of the geriatric
                  population in our study. Escherichia coli was the predominant organism isolated from specimens of 59.73% patients. Mortality
                  rate in our study was 10.26%. There was a significant association (P value <0.001) between diabetes mellitus and the mortality
                  rate. Statistically significant high mortality rate was also seen in patients with chronic kidney disease (P value <0.00001)
                  and with increasing number of predisposing factors (P value <0.00725).
               

               Conclusion: Considering the potential for serious complications and mortality in the elderly patients with UTI they should be clinically
                  evaluated systematically specifying a necessity for prompt diagnostic vigilance.
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               Introduction

            The elderly population suffers from augmented sensitivity to infections because of clinical effects of immune senescence.
               Urinary tract infections (UTI) have been recognized as the second most common infection in the geriatric population both in
               the community and institutional settings.1 In older adult individuals there is a multitude of factors such as malnutrition, co-morbidities particularly diabetes mellitus
               and social health-related factors which have a bearing on the increased incidence of infections in them.2 In scenarios of associated chronic diseases there is a high possibility of hospitalization.3 
            

            Predisposing factors in the elderly could be chronic diseases, urinary retention, neurologic diseases like stroke, benign
               prostatic hypertrophy (BPH), medications like anticholinergics, antihistamines, psychotropics, and pain medications causing
               disturbances in bladder motility and urine flow, estrogen deficiency resulting in vaginal atrophy and cystocele.4 Diagnosis of UTIs in older people presents a practical challenge to the treating clinicians in many cases since the clinical
               presentations of co-morbidities and the occurrence of diverse disabilities can potentially complicate the assessment of the
               clinical condition of the older patient and make conclusive opinion of UTI very complex.2 
            

            More ever, communication with a geriatric patient is sometimes easier said than done due to multifaceted age-related problems
               like cognitive deterioration which detriment the chances of a reliable clinical examination by the clinician.2 The range of clinical presentations of UTI in elderly group differ from  the classic signs and symptoms and are more or less
               replaced /coupled  with atypical presentations like anorexia, augmented lethargy, delirium and a blunted fever response.5 Even collection of urine samples sometimes becomes difficult for these patients because of the associated delirium and other
               illnesses.2 
            

            Since the clinical picture of UTI in older people is nonspecific and poses a universal problem in everyday clinical practice
               hence this study was done to accentuate some key aspects about urinary tract infections in the elderly and investigate clinical
               findings, diagnostic approaches, complicating factors, causative microorganisms and mortality rates in geriatric patients
               diagnosed with UTI. 
            

         

         
               Materials and Methods

            This study was conducted at Department of Community Medicine in co-ordination with Department of Microbiology, Shri Guru Ram
               Rai Institute of Medical & health Sciences and associated Shri Mahant Indiresh hospital. This was a prospective hospital-based
               study done in the department of Community Medicine with co-ordination from Department of Microbiology and was conducted over
               a period of one year from 1st May 2019 to 1st May 2020. This study was approved by the Institutional research and ethical committee and written informed consent was taken
               from participants 60 and above years of age who were included in the study. 
            

            A total of 2060 geriatric patients complaining of UTI like symptoms and either admitted in the hospital or having visited
               outpatient departments of the hospital were evaluated during the course of the study. Only one sample from each patient was
               considered. However, 380 patients ≥ 60 years exhibiting both signs and symptoms of UTI and positive urine cultures were encompassed
               in the study. Patients with negative urine culture, patients on prophylactic antibiotics, with severe medical disability,
               patients suffering from medical conditions that could daunt the ability to suitably collect urine; such as stroke, dementia
               or other serious psychiatric conditions were excluded from the study. 
            

            A detailed account was taken of the demographic data, predisposing factors, additional diseases, underlying urological pathologies,
               recurrent UTIs, hospital admissions, durations of hospitalization, presence of urinary catheter and duration of catheterization.
               Clinical profile was assessed by taking a comprehensive history of symptoms like dysuria, fever with chills, urgency, frequency,
               backache, pain in abdomen, flank tenderness / vague abdominal tenderness, decreased frequency of micturition, burning micturition,
               hematuria and pyuria. 
            

            The first midstream clean-catch urine specimens were sent to the microbiology laboratory for urine microscopy, growth analysis
               and culture sensitivity. The constellation of associated symptoms confined to the urinary tract or external to it; identification
               of a recognized pathogen on culture; bacteriuria (more than 105 colony forming units (CFU)/mL; without catheter) and (102 colony forming units (CFU)/mL from catheterized specimens); and evidence of white blood cells in the urine (≥ 10 WBCs per
               HPF) were all taken as criteria for diagnosing the patient as suffering from UTI.
            

             Data were analysed using Microsoft excel. Descriptive statistical analyses and descriptive values of obtained data were presented
               as numbers with percentage frequencies. t-test and chi-square test were used to compare independent variables with P <0.05
               considered as statistically significant. 
            

         

         
               Results

            The study population comprised of geriatric patients ≥ 60 years. A total of 380 patients were diagnosed as having UTI as per
               the inclusion criteria laid down for the study. Majority of the patients (56.31%) comprised the 60-70 age group followed by
               35% in the 71-80 age group. 8.67% patients were however > 80 years. 214 (56.31%) were males in the study population while
               166 (43.68%) encompassed females (Figure  1). The male to female ratios in the 60-70, 71-80, 81-90 and 91-100 age groups were 1:1.05, 1.9:1, 2.1:1 and 1:1 respectively.
               66.26% females were diagnosed for UTI as compared to 48.59% in males, in the 60-70 age group. However, the male ratios were
               higher for the other age groups as compared to females (P value 0.00703) (Table  1). 123 (32.36%) patients in our study were from outpatient department (OPD) while 257 (67.63%) patients were indoor patients
               (IPD) largely admitted in medicine (49.4%), surgery wards (33.8%), Gynaecology/obstetrics (10.2%) and various ICUs (6.6%).
            

            Burning micturition was seen as a common predominant symptom in both males (66.8%) and females (72.2%). In males the other
               predominant symptoms were urgency (60.2%), fever (51.8%) and dysuria (49.5%). In females; dysuria (68.7%), urgency (65.6%)
               and vaginal irritation (43.9%) were the other predominant symptoms (Figure  2). 
            

            Amongst the predisposing factors in the elderly population diabetes mellitus was predominant in 61% of the geriatric population
               followed by 41.5% of patients on catheters whereas 38.6% patients had chronic kidney disease. Benign prostatic hypertrophy
               was seen as an influencing attribute in 10% of males (Figure  3).
            

            Urine culture analysis in the geriatric patients showed the predominant growth of gram-negative organisms. Escherichia coli
               was the predominant organism isolated from specimens of 227 (59.73%) patients followed by Klebsiella pneumoniae and Pseudomonas
               aeruginosa; isolated from 59 (15.52%) and 51 (13.42%) patients respectively (Table  2). 
            

            Mortality was reported in 39 (10.26%) patients and 341 (89.73%) patients from the study population were discharged/recovered.
               All these 10.26% patients were hospitalized and no death was reported in OPD patients. No significant variance was observed
               in mortality rates of males and females and also between different age groups. There was a statistical association (P value
               <0.001) between mortality rates in the diabetic patients (14.22%) and in the nondiabetic patients (4.05%). Presence of chronic
               kidney disease was also associated with a higher mortality rate (23.80%) and P value (<0.00001) was found to be statistically
               significant. No significant association was seen between the rates of mortality and patients on catheters wherein mortality
               rate of 30.76% was seen in catheterized patients in comparison to mortality rate of 69.23% in non-catheterized patients. The
               number of predisposing factors were also seen to have a statistical association with the mortality rates of geriatric patients
               (P value 0.0072). Patients with 2-3 predisposing attributes had the maximum mortality rate of 53.84% and a significant statistical
               association ((P value 0.00725) was seen between the predisposing factors and the mortality rate (Table  3).
            

            
                  
                  Table 1

                  Distribution of geriatric patients age-wise (N=380) (%)

               

               
                     
                        
                           	
                              Age group
                        
                        	
                              Male
                        
                        	
                              Female
                        
                        	
                              
                        	
                              P-value
                        
                     

                     
                           	
                              Number
                        
                        	
                              Percentage
                        
                        	
                              Number
                        
                        	
                              Percentage
                        
                        	
                              Total No.
                        
                        	
                              %age
                        
                     

                     
                           	
                              60-70
                        
                        	
                              104
                        
                        	
                              48.59%
                        
                        	
                              110
                        
                        	
                              66.26%
                        
                        	
                              214
                        
                        	
                              56.31%
                        
                        	
                              0.00703 Significant
                        
                     

                     
                           	
                              71-80
                        
                        	
                              88
                        
                        	
                              41.12%
                        
                        	
                              45
                        
                        	
                              27.10%
                        
                        	
                              133
                        
                        	
                              35%
                        
                     

                     
                           	
                              81-90
                        
                        	
                              21
                        
                        	
                              9.81%
                        
                        	
                              10
                        
                        	
                              6.02%
                        
                        	
                              31
                        
                        	
                              8.15%
                        
                     

                     
                           	
                              91-100
                        
                        	
                              1
                        
                        	
                              0.46%
                        
                        	
                              1
                        
                        	
                              0.60%
                        
                        	
                              2
                        
                        	
                              0.54%
                        
                     

                     
                           	
                              Total
                        
                        	
                              214
                        
                        	
                              100%
                        
                        	
                              166
                        
                        	
                              100%
                        
                        	
                              380
                        
                        	
                              100%
                        
                     

                  
               

            

            

            
                  
                  Figure 1

                  Gender wise distribution of geriatric patients (N=380) (%) 
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                  Figure 2

                  Clinical manifestations in geriatric Patients N=380 (%)   
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                  Figure 3

                  Predisposing factorsin geriatric patients (N=380 (%)
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                  Table 2

                  Organisms isolated from urine specimens of geriatric patients (N=380)

               

               
                     
                        
                           	
                              Organisms
                        
                        	
                              Frequency
                        
                        	
                              Percentage
                        
                     

                     
                           	
                              Escherichia coli
                        
                        	
                              227
                        
                        	
                              59.73%
                        
                     

                     
                           	
                              Klebsiella pneumoniae
                        
                        	
                              59
                        
                        	
                              15.52%
                        
                     

                     
                           	
                              Pseudomonas aeruginosa
                        
                        	
                              51
                        
                        	
                              13.42%
                        
                     

                     
                           	
                              Proteus mirabilis
                        
                        	
                              11
                        
                        	
                              2.89%
                        
                     

                     
                           	
                              Acinetobacter baumannii
                        
                        	
                              10
                        
                        	
                              2.63%
                        
                     

                     
                           	
                              Enterobacter aerogenes
                        
                        	
                              7
                        
                        	
                              1.84%
                        
                     

                     
                           	
                              Providencia spp.
                        
                        	
                              6
                        
                        	
                              1.57%
                        
                     

                     
                           	
                              Sphingomonas spp.
                        
                        	
                              3
                        
                        	
                              0.78%
                        
                     

                     
                           	
                              Citrobacter koseri
                        
                        	
                              3
                        
                        	
                              0.78%
                        
                     

                     
                           	
                              Aeromonas spp.
                        
                        	
                              2
                        
                        	
                              0.52%
                        
                     

                     
                           	
                              Acinetobacter lowfii
                        
                        	
                              1
                        
                        	
                              0.26%
                        
                     

                  
               

            

            

            
                  
                  Table 3

                  Outcome of UTI ingeriatric patients
                  

               

               
                     
                        
                           	
                              Characteristic
                        
                        	
                              Number of Deaths/ Number of patients
                        
                        	
                              Mortality  (%)
                        
                        	
                              Statistical significance P-value
                        
                     

                     
                           	
                              Diabetes mellitus
                        
                        	
                              
                     

                     
                           	
                              Present
                        
                        	
                              33/232
                        
                        	
                              14.22%
                        
                        	
                              <0.001 Significant
                        
                     

                     
                           	
                              Absent
                        
                        	
                              6/148
                        
                        	
                              4.05%
                        
                     

                     
                           	
                              Chronic Kidney disease
                        
                        	
                              
                     

                     
                           	
                              Present
                        
                        	
                              35/147
                        
                        	
                              23.80%
                        
                        	
                              <0.00001 Significant
                        
                     

                     
                           	
                              Absent
                        
                        	
                              4/233
                        
                        	
                              1.71%
                        
                     

                     
                           	
                              Catheterization
                        
                        	
                              
                     

                     
                           	
                              Present
                        
                        	
                              12/39
                        
                        	
                              30.76%
                        
                        	
                              0.19013 Not significant
                        
                     

                     
                           	
                              Absent
                        
                        	
                              27/39
                        
                        	
                              69.23%’
                        
                     

                     
                           	
                              No. of predisposing factors
                        
                        	
                              
                     

                     
                           	
                              0-1
                        
                        	
                              10/39
                        
                        	
                              25.64%
                        
                        	
                              0 .00725 Significant
                        
                     

                     
                           	
                              2-3
                        
                        	
                              21/39
                        
                        	
                              53.84%
                        
                     

                     
                           	
                              3+
                        
                        	
                              8/39
                        
                        	
                              20.51%
                        
                     

                  
               

            

         

         
               Discussion

             In the geriatric age groups UTI can have manifold manifestations and an array of symptoms from benign urethritis/cystitis
               to potentially aggressive pyelonephritis. The patients included in this study had a mean age of 66 years (61-94). UTI was
               predominantly seen in the 60-70 age group both in males and females (56.31%). Similar findings have also been reported by
               Gaurav K et al. in a study from Lucknow (75.4%).6 In fact, the incidence of UTI is augmented with older age because of multimorbidity and increased prevalence of supposed
               geriatric syndromes such as incontinence, dementia, malnutrition, falls, and depression.7 Cognitive impairment/dementia, diabetes, prostatic hypertrophy in men, urinary incontinence, lowered urination frequencies
               and decreased fluid intake also add to the risk in elderly.8

             A significant association (P value 0.00703) was seen between the males (56.31%) and the female geriatric patients (43.68%)
               diagnosed with UTI; males being afflicted more than females. This is in concurrence with the studies conducted by Faryabi
               et al., Mahesh et al. and Prakasam et al. with a male affliction rate of 85.7%.9, 10, 11 However, in a study conducted by Prakash and Saxena UTI was reported to be more common in females (73.57%) rather than males
               (35.14%).12 One of the reasons for male preponderance could be that the current study was conducted in a geriatric population majority
               of whom had co morbidities like diabetes mellitus, chronic kidney disease and age-related prostate hypertrophy which contributed
               to amplified figures in males. Hospitalized patients comprised 67.63% of the total geriatric patients in our study similar
               to a study by Swamy S et al. wherein 79.16% patients were hospitalized.13 As a matter of fact, in elderly patients the associated co-morbidities can mask and further deteriorate the clinical presentations
               which may require immediate hospitalization.
            

             In present study, lower urinary tract symptoms were more common with burning micturition being the most common symptom (66.8%)
               followed by urgency (60.2%) in males and dysuria (68.7%) in females. Vaginal irritation was also reported in 43.9% female
               patients which could be due to hormonal imbalances in these age groups causing vaginal atrophy and a raised vaginal pH.  In
               a study by Swamy S et al. burning micturition and urgency were seen in 77.5% and 65.8% cases respectively.13 The predominance of these symptoms could be because of a majority of cases (61%) suffering from diabetes mellitus, benign
               prostate hypertrophy (10%) and vaginitis (43.9%) in our study population. However, in a study by Mahesh E et al. fever (29.4%)
               was reported to be the common symptom followed by dysuria (26.8%).14 Fever was seen in 51.8% males and 41.5% females in our study cases. This can be attributed to the fact that elderly population
               also have a physiological lesser basal body temperature hence a blunted fever response could be seen.15 
            

            In the current study, 61% of UTI patients had a history of diabetes mellitus. High incidence of a previous diabetic history
               has also been reported in a study by Gaurav K et al. (64.1%).6 Other studies by Pargavi et al., Marques et al. and Mahesh E et al have revealed an incidence of 37%, 23.52%, and 42.6% of UTI in diabetic patients respectively.16, 17, 10 These results show that diabetes mellitus constitutes one of the foremost risk factors for the occurrence of UTI.18 Prolonged history of diabetes and its increased severity significantly increases chances of occurrence of UTI by causing
               dysfunctions at the cellular level.19 Even in patients having chronic kidney disease the risk is increased manifold due to insertion of foley catheters and intravenous
               lines.20

            

            

            Escherichia coli constituted 59.73% of the study isolates followed by Klebsiella pneumonia (15.52%) in our study. Studies
               by Arslan et al. and Peterson et al. have reported gram negative organisms such as Escherichia coli (24; 48%) to be the frequent cause of UTI.21, 22 
            

            In the current study the outcome was reported by either the death or the discharge/recovery of the patient. A low mortality
               rate of 10.26% was observed whereas 89.73% patients were discharged/recovered. Low mortality rates have also been reported
               by Swamy S et al. (29.16%) and Alpay Y et al. (5%).13, 1 Diagnosis in the initial stages only, timely treatment, standard monitoring of blood sugar levels at regular intervals and
               intensive management of predisposing factors played a key role for better outcomes in these patients. Diabetes mellitus, Chronic
               kidney disease were major risk factors for mortality and were found to be statistically significant. Even presence of ≥ 1
               predisposing factor had a significant association with the mortality rate. These findings are in concurrence with a study
               from Bengaluru by Swamy S wherein Diabetes mellitus and presence of predisposing factors had a significant association with
               the mortality rate.13

         

         
               Conclusion

            In conclusion, this study focused on epidemiology, predisposing factors, clinical presentations and principally on outcome
               of UTI in the geriatric patients. Diabetes mellitus, chronic kidney disease persist to be key risk attributes for UTI in elderly.
               Also, typical presentations are not readily seen in the elderly and are sometimes masked by other symptoms such as lower abdominal
               pain, dull fever response, disorientation etc. Comorbidities can affect the setting and seriousness of the infection; this
               must be considered in the diagnosis and treatment of UTI in an individual patient. Since UTIs are reported through diverse
               geriatric populations with diverse presentations from the walking well to the chronically sick; stringent regulation and monitoring
               of the chronic disease conditions and clinching diagnosis in the initial stages with apt antimicrobial therapy can go a long
               way in avoiding occurrence and recurrence of UTIs in geriatric patients.
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