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INTRODUCTION 

Acute kidney injury (AKI) is a clinical syndrome 

characterised by a sudden decline in glomerular filtration 

rate (GFR) causing a decrease in the elimination of 

nitrogenous waste products (urea and creatinine) and other 

uremic toxins.1 Approximately 7–18% of hospitalized 

patients and 50% of ICU patients are estimated to have 

AKI. The 90-day mortality in both critical and non-critical 
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ABSTRACT 

 
Background: The prevalence of acute kidney injury (AKI) progressively increases with age. A higher rate of dialysis 
dependency and mortality is observed in elderly with AKI. Here we have studied the comparison of clinical features, 

outcomes of AKI between elderly (age 60 years) and non-elderly AKI patients and their risk factors for mortality.  
Methods: This prospective observational study enrolled 100 patients with AKI, with elderly and non-elderly in a 1:1 
ratio for comparison, from September 2021 to January 2023 at AIIMS Rishikesh in India. Detailed history, clinical 
examination, relevant laboratory and radiological investigations were done to evaluate for the cause of AKI. Etiological 
causes, complications of AKI, and in-hospital outcomes were observed. They were given standard treatment and dialysis 
as per standard indications. We analysed the mortality risk of these groups using the Cox proportional hazards model. 
Results: The in-hospital mortality rates among these two groups were non-significant (p=0.29). A significantly higher 
number of patients with non-elderly AKI were HD-dependent at discharge (p=0.027). Elderly patients had significantly 
lesser complications like uremic encephalopathy and fluid overload compared to non-elderly. There was a significant 
association between mortality and female gender, intensive care unit (ICU) admissions, hospital-acquired AKI, pre-
renal/renal causes, chronic obstructive pulmonary disease (COPD) as comorbidity, multiple organ dysfunction 
syndrome (MODS), mechanical ventilation requirement, vasopressor support requirement, need for hemodialysis and 
prolonged ICU stay.  
Conclusions: Elderly patients with AKI do not experience worse mortality outcomes than non-elderly patients with 
AKI. Therefore, elderly patients should not be denied timely treatment, solely based on their age.  
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care AKI was observed to be 23% in a recent study. In 

critically ill patients it is estimated to be nearly 80%.2 
Hence it is a disease of major public health importance.  

There is a progressive rise in the incidence of AKI with 

age.3 AKI is 3.5 times more prevalent in those older than 

60 years.4 The national policy for older persons by the 

Government of India and United Nations world population 

prospects defines the elderly as 60 years of age and 

above.5,6 Hence in our study, we have considered a patient 

to be elderly if his/her age is 60 years and above.   

The increased occurrence of AKI in the elderly can 

primarily be attributed to two major causes. Firstly, the 

kidney goes through age-related changes in both its 

function and structure. This results in a substantial decline 

in renal mass, the number of functioning nephrons, and 

overall kidney function. Secondly, as individuals age, the 

incidence of chronic diseases like diabetes mellitus (DM), 

systemic hypertension (HTN), cardiovascular disease, and 

chronic kidney disease (CKD) increases. These age-

related comorbidities can directly contribute to the 

development of AKI. Some specific conditions occurring 

in the elderly are obstructive prostate issues and multiple 

myeloma.4,7 Nearly 60-80% of elderly patients have 

hypertension, 20-30% have DM and 30-35% have CKD.8,9  

Risk factors for AKI in the elderly include male gender, 

hospital-acquired AKI (HA-AKI), pre-existing CKD, 

intensive care requirement(ICU) and heart failure.10,11  

Common aetiology of AKI in the elderly includes 

dehydration-induced pre-renal AKI, use of nephrotoxic 

drugs and obstructive uropathy.12 According to a recent 

systematic review and meta-analysis of kidney function 

recovery following AKI in the elderly, it has been 

observed that individuals above the age of 60 are 

approximately 28% less likely to experience recovery 

compared to younger patients. Furthermore, it was found 

that elderly patients undergoing hemodialysis (HD) had a 

significantly higher risk of renal non-recovery compared 

to their younger counterparts. Additionally, the in-hospital 

mortality rate for AKI among the elderly was recorded at 

30%, whereas it was only 6.2% for non-elderly 

individuals.13 

A review of the literature showed that elderly patients with 

AKI had longer stays in the ICU and greater rates of 

hypertension, cardiovascular disease, and multiple organ 

dysfunction syndromes (MODS) compared to younger 

patients.4 Hence it is important to know about the 

etiological spectrum, clinical characteristics, risk factors 

and renal outcomes in elderly patients. A comparative 

knowledge of these features with a non-elderly population 

will help us guide in better risk detection and appropriate 

management. There are very few studies that compared the 

clinical characteristics of AKI in the elderly versus non-

elderly. Therefore, our study may help to overcome the 

knowledge gap in this area and help us in improving 

patient management.  

METHODS 

This was a prospective observational study of 100 AKI 

patients studied in the Department of Nephrology at All 

India Institute of Medical Sciences Rishikesh, India from 

September 2021 to January 2023. The aim was to compare 

the clinical characteristics and mortality of AKI in elderly 

and non-elderly hospitalized patients. The primary 

objective was to compare the in-hospital mortality rates 

among these groups. The secondary objective was to 

compare clinical characteristics, outcomes other than 

mortality, AKI-related complications and the length of 

hospital stay between the groups 

Patients and data collection 

Patients hospitalized in AIIMS Rishikesh during the 

period of data collection, whose consultations were sent to 

the Department of Nephrology and were diagnosed as AKI 

as per KDIGO 2012 guidelines were enrolled. Inclusion 

criteria was patients more than or equal to 18 years of age, 

diagnosed as having AKI, as per KDIGO 2012 definition 

and patients diagnosed with Acute on CKD.14 Patients 

with CKD stage 5 at presentation, who have received 

kidney transplantation, pregnancy, referred cases with 

H/O previous hospital admission beyond the last 07 days 

of presentation, in the Emergency Department, for the 

current episode were excluded from the study.15 After 

getting informed written consent, study subjects were 

enrolled in the study. Detailed history, clinical 

examination, relevant laboratory investigations, and 

imaging studies were done to evaluate for the cause of 

AKI, as part of their management per se.  

The causes of AKI were classified as pre-renal/renal, and 

postrenal. Based on clinical history, examination and 

relevant investigations, the cause of AKI was elucidated 

and were included in the two broad etiological causes of 

AKI. As it was difficult to differentiate pre-renal from 

renal causes of AKI, it was categorized together. Further, 

each patient was classified as having CA-AKI or HA-AKI, 

according to KDIGO staging of AKI as per operational 

definitions.14 Etiological causes, complications of AKI, 

and in-hospital outcomes were observed. In- hospital 

outcomes were categorized into four groups- complete 

recovery of AKI, partial recovery of AKI (non-HD 

dependent), non-recovery (HD dependent) and mortality. 

They were given standard treatment and dialysis as per 

standard indications. The date of AKI onset was defined as 

the earliest day that the serum creatinine met the KDIGO 

AKI criteria. The stage of AKI was determined using the 

peak serum creatinine after the date of AKI onset. Data of 

individual study subjects were recorded in a pre-designed 

case record proforma. Regular follow-up was done as long 

as the patient was in the hospital. 

Definitions used in the study 

AKI definition and staging, baseline S. Cr estimation as 

per KDIGO 2012 guidelines.14 CKD was defines 
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according to KDIGO 2012 CKD guidelines.15 Other 

operational definitions includes- community acquired AKI 

was defined as AKI at time of admission or within 24 hours 

of admission in a hospital. Hospital Acquired AKI was 

defined as AKI beyond 24 hours of admission, during 

hospital stay.  

Outcomes 

Primary outcome was ‘in- hospital mortality’ in each 

group. Secondary outcomes was to determine the 

proportion of patients requiring in-hospital renal 

replacement therapy in each group, the duration for 

initiation of renal replacement therapy (RRT) from the 

time of the establishment of AKI diagnosis in each group, 

proportion of patients having RRT dependency at 

discharge in each group. 

Statistical analysis 

The presentation of the categorical variables was done in 

the form of numbers and percentages (%). On the other 

hand, the quantitative data with normal distribution were 

presented as the means±SD and the data with non-normal 

distribution as median with 25th and 75th percentiles 

(interquartile range). The data normality was checked by 

using Kolmogorov-Smirnov test. The comparison of the 

variables which were quantitative and not normally 

distributed in nature was analysed using Mann-Whitney 

Test and variables which were quantitative and normally 

distributed in nature were analysed using independent t-

test. The comparison of the variables which were 

qualitative in nature were analysed using Chi-square test. 

If any cell had an expected value of less than 5 then 

Fisher’s exact test was used. Kaplan Meier survival 

analysis curve was used for assessing overall survival 

between the elderly and non-elderly and log-rank test was 

used for comparison. Univariate and multivariate Cox 

proportional hazard regression was used for mortality.  

The data entry was done in the Microsoft excel spreadsheet 

and the final analysis was done with the use of statistical 

package for social sciences (SPSS) software, IBM 

manufacturer, Chicago, USA, version 25.0. For statistical 

significance, a p value of less than 0.05 was considered 

statistically significant. 

RESULTS 

Patient demographics  

There was a total of 100 study subjects: 50 elderly with 

mean age (mean±SD in days) of 65.9±5.95 and 50 non-

elderly with a mean age of 36.94±10.68. The Elderly 

differed significantly from the non-elderly (p=0.039) with 

respect to gender distribution. The comparison of 

demographic variants and co-morbidities is given in Table 

1. 

Etiological spectrum  

Infections were the major aetiology for AKI, occurring in 

62% of the elderly and 44% of the non-elderly. Other 

etiological factors include causes secondary to acute organ 

damage like acute coronary syndrome (ACS), acute liver 

failure (ALF), acute pancreatitis, and rhabdomyolysis 

which did not significantly differ between both the groups 
(p=0.71). 

The occurrence of AKI secondary to hypovolemia and 

post-surgical causes were similar (p=0.71). Drug-induced 

AKI were observed due to aminoglycosides, iodine 

contrast and chemotherapy. Other miscellaneous causes of 

AKI were paraquat poisoning, wasp bite and snake bite. 

Obstructive uropathy was observed to occur equally in 

both groups. The various foci of infection is depicted in 

Figure 1. Elderly and non-elderly patients were 

comparable in terms of the infection foci observed except 

for Puerperal sepsis (p value=0.025) which was higher in 

the non-elderly group.  

In-hospital outcome 

Out of 100 patients, 35 (35%) patients had in-hospital 

mortality. 40% (n=20) elderly patients and 30% (n=15) of 

non-elderly patients had in-hospital mortality. The 

comparison is given in Table 2. 

Table 1: Comparison of demographic variants between elderly and non-elderly AKI patients. 

Demographic and clinical characteristics Elderly (n=50) Non-elderly (n=50) Total P value 

Age (years) 65.9±5.95 36.94±10.68 100 <0.0001‡ 

Gender (%) 

Female 14 (28) 24 (48) 38 (38) 
0.039† 

Male 36 (72) 26 (52) 62 (62) 

Admission setting (%) 

Medical 43 (86) 38 (76) 81 (81) 

0.253* Surgical 6 (12) 7 (14) 13 (13) 

Obstetric and gynaecology 1 (2) 5 (10) 6 (6) 

Admission type (%) 

Ward 24 (48) 26 (52) 50 (50) 
0.689† 

ICU 26 (52) 24 (48) 50 (50) 

Length of hospital stay(in days) 11.22±6.01 12.24±7.12 11.73±6.57 0.441‡ 

Continued. 
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Demographic and clinical characteristics Elderly (n=50) Non-elderly (n=50) Total P value 

Length of ICU stay (in days) 2 (0-6.75) 3 (0-5) 3 (0-6) 0.906§ 

Mechanical ventilation requirement 18 (36) 20 (40) 38 (38) 0.68† 

Vasopressor support requirement 26 (52) 30 (60) 56 (56) 0.42† 

Baseline serum creatinine (mg/dl) 1 (0.8-1) 1 (0.825-1.1) 1 (0.8-1.1) 0.365§ 

Serum creatinine at admission (mg/dl) 4 (2.7-6.5) 4.5 (3.4-7.6) 4.4 (2.875-7) 0.097§ 

AKI stage (%)     

1 1 (2) 1 (2) 2 (2) 
 

0.092* 
2 8 (16) 2 (4) 10 (10) 

3 41 (82) 47 (94) 88 (88) 

CA-AKI 46 (92) 49 (98) 95 (95) 0.362* 

HA-AKI 10 (20) 6 (12) 16 (16) 0.275† 

Pre-renal/renal 45 (90) 46 (92) 91 (91) 1* 

Post-renal 5 (10) 4 (8) 9 (9) 1* 

Sepsis 31 (62) 23 (46) 54 (54) 0.108† 

MODS 22 (44) 22 (44) 44 (44) 1† 

Need for dialysis 33 (66) 41 (82) 74 (74) 0.068† 

Time to initiation of RRT from AKI onset 1 (0-2) 1 (1-1.75) 1 (0-2) 0.584§ 

Number of HD sessions 2 (0-3) 3 (2-5) 3 (0-4) 0.015§ 

Co-morbidities (%)     

DM 20 (40) 6 (12) 26 (26) 0.001† 

Hypertension 22 (44) 9 (18) 31 (31) 0.005† 

Coronary artery disease 7 (14) 2 (4) 9 (9) 0.16* 

Cerebrovascular accident 3 (6) 0 (0) 3 (3) 0.242* 

CKD 22 (44) 13 (26) 35 (35) 0.059† 

Chronic liver disease 5 (10) 2 (4) 7 (7) 0.436* 

COPD 11 (22) 0 (0) 11 (11) 0.0005* 

Malignancy 4 (8) 1 (2) 5 (5) 0.362* 

‡ Independent t test, § Mann Whitney test, * Fisher's exact test, † Chi square test 

 

Figure 1: Comparison of infection foci between elderly and non-elderly AKI patients. 

Table 2: Comparison of in-hospital outcomes between elderly and non-elderly AKI patients. 

In-hospital outcome and AKI-related 

complications 
Elderly (n=50) (%) 

Non-elderly (n=50) 

(%) 
Total P value 

Mortality 20 (40) 15 (30) 35 (35) 0.295† 

Dialysis dependency at discharge 0 (0) 6 (12) 6 (6) 0.027* 

Partial recovery (off HD) 19 (38) 16 (32) 35 (35) 0.529† 

Complete recovery 11 (22) 13 (26) 24 (24) 0.640† 

Total 50 (100) 50 (100) 100 (100) - 

* Fisher's exact test, † Chi square test
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Survival analysis 

The overall survival rate of the elderly was 85.15% at the 

end of 7 days, 67.61% at the end of 14 days, and in non-

elderly was 79.95% at the end of 7 days, 72.71% at the end 

of 14 days. The survival rate was comparable between 

elderly and non-elderly (p value=0.14) (Table 3 and Figure 

2). 

Table 3: Comparison of overall survival between 

elderly and non-elderly AKI patients. 

Variables Elderly Non-elderly 

Total N 50 50 

N of events 20 15 

Censored   

N 30 35 

Percent 60.00% 70.00% 

OS at the end of 7 days 85.15% 79.95% 

OS at the end of 14 days 67.61% 72.71% 

Mean   

Estimate 17.584 24.7645 

Standard Error 1.56207 2.26412 

95% confidence interval   

Lower bound 14.5224 20.3268 

Upper bound 20.6457 29.2021 

Median   

Estimate 20 34 

Standard error 2.61159 0 

95% confidence interval   

Lower bound 14.8813 - 

Upper bound 25.1187 - 

P value (log rank test) 0.14 

N- number, OS- Overall survival 

AKI-related complications 

Elderly patients had a significantly lower proportion of 

AKI-related complications during hospital stay: 

hyperkalemia (64% versus 82% respectively; p=0.043), 

uremic encephalopathy (24% versus 44%; p=0.035) and 

oligo-anuria (48% versus 74% respectively; p=0.008) as 

compared to non-elderly.  

The two groups were comparable in terms of occurrence 

of other complications like metabolic acidosis (92% 

elderly, 96% non-elderly) and uremic gastritis (44% 

elderly and 54% non-elderly). 

 

Figure 2: Kaplan Meier survival analysis curve 

comparing overall survival between elderly and non-

elderly AKI patients. 

Association of demographic and clinical characteristics 

with mortality 

On performing univariate regression, patients with ICU 

admissions, higher serum creatinine at presentation, HA-

AKI, MODS, mechanical ventilation requirement, 

vasopressor support requirement, patients with uremic 

gastritis and uremic encephalopathy had a significantly 

high risk of mortality.  

On performing multivariate regression, none of the 

variables was independently a significant risk factor of 

mortality (p value >0.05) (Table 4).

Table 4: Multivariate Cox proportional hazard regression for predictors of mortality in AKI patients. 

Variables 
Beta 

coefficient 

Standard 

error 
P value 

Hazards 

ratio 

95.0% CI for hazards ratio 

Lower Upper 

Length of hospital stay (in days) -6.559 4.353 0.132 0.001 0.000 7.190 

Serum creatinine at admission 

(mg/dl) 
-0.192 0.168 0.252 0.825 0.594 1.147 

Number of HD sessions -0.128 0.194 0.509 0.880 0.601 1.287 

Admission type 

Ward             

ICU 0.058 0.689 0.933 1.060 0.275 4.093 

HA-AKI 0.131 0.657 0.842 1.140 0.315 4.131 

MODS -0.030 0.955 0.975 0.970 0.149 6.307 

Mechanical ventilation 

requirement 
2.625 1.375 .056 13.802 0.932 204.329 

Vasopressor support 

requirement 
0.700 0.799 0.381 2.014 0.421 9.640 

Continued. 
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Variables 
Beta 

coefficient 

Standard 

error 
P value 

Hazards 

ratio 

95.0% CI for hazards ratio 

Lower Upper 

Uremic gastritis 0.328 0.690 0.635 1.388 0.359 5.371 

Uremic encephalopathy -0.683 0.848 0.421 0.505 0.096 2.663 

DISCUSSION 

Demographics and clinical characteristics 

Our results showed that the elderly with AKI had 

significantly more male (72%) patients. This was similar 

to the study conducted by Liu et al and Ge et al, where 

males constituted 62% of the elderly AKI patients.10,12 

This may be attributed to the increase in the incidence of 

obstructive uropathy in males as age advances leading to 

AKI. Most of the AKI patients were in medical wards than 

surgical wards and nearly 50% in both groups were 

critically ill requiring ICU care. The need for ICU care in 

the elderly and non-elderly were less, 22% and 19.2% in 

another study.10 The mean length of hospital stay in the 

elderly was 11±6 days and in non-elderly was 12±7 days 

and the duration of ICU stay were comparable. While there 

was a significantly prolonged hospital stay in the elderly 

in studies conducted by Gong et al, Pongsittisak et al and 

Yang et al  . In our study, 82% of the elderly and 94% of 

the non-elderly were in the KDIGO AKI stage 3 group, 

while other studies had more patients in AKI stages 1 and 

2.18,19 This was observed as we included patients with AKI 

whose referral was sent to the Department of nephrology 

and many of the AKI stage 1 and stage 2 cases were 

managed by the primary department. 

Most of the patients had CA-AKI in both groups, 92% of 

the elderly and 98% of the non-elderly, whereas other 

studies have shown significantly higher cases of HA-AKI 

in the elderly group.10,12 Kohli et al also observed that 

elderly patients were more at risk of HA-AKI than other.20 

The most common causes of HA-AKI in the elderly in 

these studies were drug-induced due to Chinese traditional 

medication or NSAIDs.21,22 Pre-renal/renal AKI was the 

major subtype of AKI in both groups as observed in other 

studies.10,23,24 

A significantly higher proportion of elderly patients had 

co-morbidities like DM, hypertension, and COPD when 

compared to the non-elderly group. CKD was also higher 

in the elderly tending towards significance. Similar results 

were seen in other studies, with malignancy being another 

significant comorbidity in elderly AKI patients.12  

Clinical characteristics like sepsis, MODS, mechanical 

ventilation requirement, and vasopressor support 

requirement were comparable between both groups. 

Similar results were observed by Pongsittisak et al, though 

Liu et al observed significantly more MODS cases in the 

elderly AKI group.16,25  

In our study, 66% of elderly AKI and 82% of non-elderly 

AKI needed HD sessions. Though in another Indian 

epidemiological study, only 28% of the elderly AKI 

patients needed dialysis. The need for HD was 

significantly higher in the elderly population in other 

studies.10,16 Whereas in our study, the need for HD and the 

time to initiation of HD from AKI onset were comparable 

between both the groups and the number of HD sessions 

received were significantly higher in the non-elderly 

group. 

Aetiology of AKI 

Infections were the major aetiology causing 62% of AKI 

in the elderly and 44% of AKI in non-elderly in our study. 

Amongst infections, pneumonia was the leading cause in 

both groups. In elderly, hypovolemia was seen in 5(10%), 

obstructive uropathy in 5 (10%) and drug induced AKI in 

3 (8%). Similar results were observed in an Indian study 

by Mahesh et al where among 114 elderly patients with 

AKI, 70% of AKI in the elderly was due to sepsis, 8% was 

due to obstructive uropathy and 6% was due to drug-

induced AKI.  

Xiu et al also observed that sepsis was the major etiology 

of AKI in both groups with community-acquired 

pneumonia being the major etiology.25 In a study 

conducted in Paris, it was observed that nearly 34% of the 

elderly AKI was due to obstructive uropathy.26 The 

etiological spectrum changed completely in developed 

countries where a large retrospective multicentered study 

showed that the etiology of elderly AKI was hypovolemia 

(50%), post-surgical (33%) and sepsis (10%) being the 

least.17,22 Elderly patients have decreased total body water 

as a fraction of body weight and hence are more prone for 

hypovolemia-related AKI in nearly half of hospitalized 

patients. This also leads to the early onset of AKI with 

overzealous use of diuretics in the elderly.27 This 

difference in aetiology from developed countries may be 

attributed to increased prevalence and delayed 

management of infections in developing countries.  

Outcome of AKI 

In our study out of 100 patients, 35% of patients had in-

hospital mortality with 20%in elderly and 15% in non-

elderly with no significant difference in mortality between 

the groups. Similar results were seen in an Indian study by 

Mahesh et al, which showed 15% mortality in 200 elderly 

AKI patients.19 A French study have shown in-hospital 

mortality of 20-45%.26 Whereas a higher mortality of 66-

75% was observed in critically ill elderly ICU patients in 

a study by Bucuvic et al and Liaino et al.28,29 Ishani et al 

and Pongsittisak et al, did a retrospective study among 

elderly AKI patients and observed no difference in 

mortality in the elderly and non-elderly group.16,30 While 
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significantly higher mortality was observed in elderly AKI 

patients than in non-elderly by others.10,12  

In our study, 44% of the elderly patient did not have 

complete recovery of AKI, out of which 12% were HD 

dependent at discharge. Similar results were seen by Zhao 

et al who studied 583 elderly patients with AKI, and 

observed that 299 (nearly 50%) patients did not have 

complete renal recovery.25 Palvesky et al also showed a 

significantly higher rate of renal non-recovery in elderly 

AKI (60%).31 They further analysed risk factors for renal 

non-recovery to be age, history of DM, HTN, CKD and 

post-surgical causes. A better recovery rate was observed 

by Mahesh et al in an Indian scenario, where only 19 

(9.5%) did not have complete recovery of renal function 

and 10 (5%) of whom were dialysis dependent at 

discharge. This better renal recovery may be attributed to 

more (87%) of patients being in KDIGO AKI stage 1 and 

2. In a meta-analysis of 32 studies, 31% of elderly did not 

have complete renal recovery compared to 26% of non-

elderly which was statistically significant (p=0.003).13 It 

was also observed that both elderly and non-elderly 

requiring HD had similar mortality outcomes.32  

Association with mortality 

In our study, there was a significant association of 

mortality with female gender, ICU admissions, HA-AKI, 

pre-renal/renal causes, COPD as comorbidity, MODS, 

mechanical ventilation requirement, vasopressor support 

requirement, need for hemodialysis, and prolonged ICU 

stay. Association of mortality based on aetiology of AKI 

in elderly AKI patients were studied by following studies. 

Kevin et al showed that elderly patients with pre-

renal/renal AKI had increased mortality.27 Mortality with 

HA-AKI (42.8%) was higher than CA-AKI (19.6%) in 

elderly AKI patients and with KDIGO stage 3 AKI was 

more compared to other stage.33,34 AKI due to infections 

had a worse mortality rate of 74% compared to no 

infections, 45%.35 Other etiological factors associated with 

increased mortality were cardio-renal syndrome and post-

surgical AKI.19,36 

Risk factors for mortality 

In this study, univariate regression analysis showed that 

patients with ICU admissions, HA-AKI, MODS, 

mechanical ventilation requirement, vasopressor support 

requirement, prolonged hospital stay and more HD session 

need, had a significantly high risk of mortality. While on 

multivariate analysis none of the above were statistically 

significant. This may be attributed to a lesser sample size 

being a time-bound study. Few studies showed that fluid 

overload, oliguric AKI, vasopressor requirement, and 

metabolic acidosis were significant risk factors for 

mortality.24,34,37-43 

Renal recovery at discharge was also a predictor of 

mortality in other studies. There was no difference in in-

hospital mortality in elderly and non-elderly patients 

requiring HD.30 

The overall survival rate at 30 days and 1 year was 

significantly higher in groups with complete renal 

recovery than non/partial recovery in elderly AKI 

patients.37  

In our study the overall survival rate of the elderly was 

85.15% at the end of 7 days, 67.61% at the end of 14 days, 

and in non-elderly was 79.95% at the end of 7 days, 

72.71% at the end of 14 days. Cheng et al studied 944 

elderly patients with AKI, and on survival, function 

observed that 61% of patients died in 30 days and 31% 

died at 1 year with all-cause mortality of 20% at the end of 

30 days.37  

A notable strength of this study was its comparison of the 

clinical characteristics and outcomes of elderly AKI with 

their non-elderly counterparts. The study was conducted 

using a prospective and observational design, which is in 

contrast to the predominantly retrospective nature of 

existing studies.  

The limitation of the study was its restricted follow-up 

period till the hospital stay as the study was time-bound. 

Hence further research is needed on the follow-up of these 

patients to determine the long-term outcome and risk 

factors for mortality. 

CONCLUSION 

This study was conducted to compare the outcomes of AKI 

in elderly and non-elderly hospitalized patients in a tertiary 

care hospital in Uttarakhand. The primary objective was to 

compare the in-hospital mortality rates among these two 

groups, which were found to be non-significant. It was 

observed that a significantly higher number of patients 

with non-elderly AKI were HD-dependent at discharge. 

There was a significant association between mortality and 

female gender, ICU admissions, HA-AKI, pre-renal/renal 

causes, COPD as comorbidity, MODS, mechanical 

ventilation requirement, vasopressor support requirement, 

need for hemodialysis and prolonged ICU stay. This study 

and analysis of previously published studies indicate that 

elderly patients with AKI do not experience worse 

outcomes in terms of mortality compared to non-elderly 

patients with AKI. Therefore, elderly patients should not 

be denied timely treatment, solely based on their age.  

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. Feehally J, Johnson R, Floege J, Tonelli M. 

Comprehensive clinical nephrology. Sixth edition. 

Edinburgh: New York: Elsevier. 2019;786-800. 



Sindhu D et al. Int J Res Med Sci. 2024 Mar;12(3):831-839 

                                              International Journal of Research in Medical Sciences | March 2024 | Vol 12 | Issue 3    Page 838 

2. Wiersema R, Eck RJ, Haapio M, Koeze J, Poukkanen 

M, Keus F, et al. Burden of acute kidney injury and 

90-day mortality in critically ill patients. BMC 

Nephrol. 2019;21(1):1. 

3. Feest TG, Round A, Hamad S. Incidence of severe 

acute renal failure in adults: results of a community 

based study. BMJ. 1993;306(6876):481-3. 

4. Skorecki K, Chertow GM, Marsden PA, Taal MW, 

Yu Alan, Luyckx V. Brenner & Rector’s the kidney. 

10th edition. Philadelphia, PA: Elsevier. 2016;727-8. 

5. World Health Organization. Ageing and life course. 

2022. Available at: https://www.who.int/ageing/en/. 

Accessed on 30 March 2023. 

6. United Nations. UN Releases 1998 World Population 

Estimates And Projections | Meetings Coverage and 

Press Releases. 1998. Available at: 

https://www.un.org/press/en/1998/19981027.pop68

4.html. Accessed on 30 March 2023. 

7. Rosner MH, La Manna G, Ronco C. Acute Kidney 

Injury in the Geriatric Population. Contrib Nephrol. 

2018;193:149-60. 

8. Solini A, Grossman E. What Should Be the Target 

Blood Pressure in Elderly Patients With Diabetes? 

Diabetes Care. 2016;39. 

9. Yokota LG, Sampaio BM, Rocha EP, Balbi AL, 

Sousa Prado IR, Ponce D. Acute kidney injury in 

elderly patients: narrative review on incidence, risk 

factors, and mortality. Int J Nephrol Renovasc Dis. 

2018;11:217-24. 

10. Liu JQ, Cai GY, Liang S, Wang WL, Wang SY, Zhu 

FL, et al. Characteristics of and risk factors for death 

in elderly patients with acute kidney injury: a 

multicentre retrospective study in China. Postgrad 

Med J. 2018;94(1111):249-53. 

11. Huang L, Xue C, Kuai J, Ruan M, Yang B, Chen X, 

et al. Clinical Characteristics and Outcomes of 

Community-Acquired versus Hospital-Acquired 

Acute Kidney Injury: A Meta-Analysis. Kidney 

Blood Press Res. 2019;44(5):879-96. 

12. Ge S, Nie S, Liu Z, Chen C, Zha Y, Qian J, et al. 

Epidemiology and outcomes of acute kidney injury 

in elderly Chinese patients: a subgroup analysis from 

the EACH study. BMC Nephrol. 2016;17(1):136. 

13. Schmitt R, Coca S, Kanbay M, Tinetti ME, Cantley 

LG, Parikh CR. Recovery of Kidney Function After 

Acute Kidney Injury in the Elderly: A Systematic 

Review and Meta-analysis. Am J Kidney Dis. 

2008;52(2):262-71. 

14. Khwaja A. KDIGO clinical practice guidelines for 

acute kidney injury. Nephron Clin Pract. 

2012;120(4):179-84. 

15. Eknoyan G, Lameire N, Eckardt K, Kasiske B, 

Wheeler D, Levin A, et al. KDIGO 2012 clinical 

practice guideline for the evaluation and 

management of chronic kidney disease. Kidney Int 

Suppl. 2013;3(1):5-14. 

16. Pongsittisak W, Phonsawang K, Jaturapisanukul S, 

Prommool S, Kurathong S. Acute Kidney Injury 

Outcomes of Elderly and Nonelderly Patients in the 

Medical Intensive Care Unit of a University Hospital 

in a Developing Country. Crit Care Res Pract. 

2020;2020:1-7. 

17. Gong Y, Zhang F, Ding F, Gu Y. Elderly patients 

with acute kidney injury (AKI): clinical features and 

risk factors for mortality. Arch Gerontol Geriatr. 

2012;54(2):47-51. 

18. Yang L, Xing G, Wang L, Wu Y, Li S, Xu G, et al. 

Acute kidney injury in China: a cross-sectional 

survey. Lancet. 2015;386(10002):1465-71. 

19. Mahesh E, Nallamuthu P, Kumar M, Madhyastha 

PR, Konanna G. Clinical profile of geriatric acute 

kidney injury in a tertiary care center from south 

India. Saudi J Kidney Dis Transpl. 2017;28(4):886-

90.  

20. Kohli HS, Bhaskaran MC, Muthukumar T, 

Thennarasu K, Sud K, Jha V, et al. Treatment-related 

acute renal failure in the elderly: a hospital-based 

prospective study. Nephrol Dial Transplant. 

2000;15(2):212-7. 

21. Gurwitz JH, Avorn J, Ross-Degnan D, Lipsitz LA. 

Nonsteroidal anti-inflammatory drug-associated 

azotemia in the very old. JAMA. 1990;264(4):471-5. 

22. Adhiyaman V, Asghar M, Oke A, White AD, Shah 

IU. Nephrotoxicity in the elderly due to co-

prescription of angiotensin converting enzyme 

inhibitors and nonsteroidal anti-inflammatory drugs. 

J R Soc Med. 2001;94(10):512-4. 

23. Chronopoulos A, Rosner MH, Cruz DN, Ronco C. 

Acute kidney injury in elderly intensive care patients: 

a review. Intensive Care Med. 2010;36(9):1454-64. 

24. Bouchard J, Soroko SB, Chertow GM, Himmelfarb 

J, Ikizler TA, Paganini EP, et al. Fluid accumulation, 

survival and recovery of kidney function in critically 

ill patients with acute kidney injury. Kidney Int. 

2009;76(4):422-7. 

25. Zhao X, Li C, Lu Y, Li S, Guo F, Xue H, et al. 

Characteristics and risk factors for renal recovery 

after acute kidney injury in critically ill patients in 

cohorts of elderly and non-elderly: a multicenter 

retrospective cohort study. Ren Fail. 

2023;45(1):2166531. 

26. Akposso K, Hertig A, Couprie R, Flahaut A, Alberti 

C, Karras GA, et al. Acute renal failure in patients 

over 80 years old: 25-years’ experience. Intensive 

Care Med. 2000;26(4):4. 

27. Nash K, Hafeez A, Hou S. Hospital-acquired renal 

insufficiency. Am J Kidney Dis. 2002;39(5):930-6. 

28. Bucuvic EM, Ponce D, Balbi AL. Risk factors for 

mortality in acute kidney injury. Rev Assoc Med 

Bras. 2011;57(2):158-63. 

29. Liano F, Pascual J. Epidemiology of acute renal 

failure: a prospective, multicenter, community-based 

study. Madrid Acute Renal Failure Study Group. 

Kidney Int. 1996;50(3).  

30. Ishani A, Xue JL, Himmelfarb J, Eggers PW, 

Kimmel PL, Molitoris BA, et al. Acute kidney injury 

increases risk of ESRD among elderly. J Am Soc 

Nephrol. 2009;20(1):223-8. 

31. Palevsky PM, Zhang JH, O’Connor TZ, Chertow 

GM, Crowley ST, et al. Intensity of renal support in 



Sindhu D et al. Int J Res Med Sci. 2024 Mar;12(3):831-839 

                                              International Journal of Research in Medical Sciences | March 2024 | Vol 12 | Issue 3    Page 839 

critically ill patients with acute kidney injury. N Engl 

J Med. 2008;359(1):7-20. 

32. Davison BA, Metra M, Cotter G, Massie BM, 

Cleland JGF, Dittrich HC, et al. Worsening Heart 

Failure Following Admission for Acute Heart 

Failure: A Pooled Analysis of the PROTECT and 

RELAX-AHF Studies. JACC Heart Fail. 

2015;3(5):395-403. 

33. Wonnacott A, Meran S, Amphlett B, Talabani B, 

Phillips A. Epidemiology and outcomes in 

community-acquired versus hospital-acquired AKI. 

Clin J Am Soc Nephrol. 2014;9(6):1007. 

34. Khalil MA, Awan S, Azmat R, Khalil MA, Naseer N, 

Tan J. Factors affecting inpatient mortality in elderly 

people with acute kidney injury. Scientific World J. 

2018;1(2):215. 

35. Neveu H, Kleinknecht D, Brivet F, Loirat Ph, 

Landais P, The French Study Group on Acute Renal 

Failure. Prognostic factors in acute renal failure due 

to sepsis. Results of a prospective multicentre study. 

Nephrol Dial Transplant. 1996;11(2):293-9. 

36. Ronco C, Haapio M, House AA, Anavekar N, 

Bellomo R. Cardiorenal syndrome. J Am Coll 

Cardiol. 2008;52(19):1527-39. 

37. Peng JC, Wu T, Wu X, Yan P, Kang YX, Liu Y, et 

al. Development of mortality prediction model in the 

elderly hospitalized AKI patients. Sci Rep. 

2021;11(1):151-7. 

38. Abdel-Kader K, Palevsky P. Acute kidney injury in 

the elderly. Clin Geriatr Med. 2009;25(3):331-58. 

39. Uchino S, Kellum JA, Bellomo R, Doig GS, 

Morimatsu H, Morgera S, et al. Acute renal failure in 

critically ill patients: a multinational, multicenter 

study. JAMA. 2005;294(7):813-8. 

40. Korula S, Balakrishnan S, Sundar S, Paul V, 

Balagopal A. Acute kidney injury-incidence, 

prognostic factors, and outcome of patients in an 

intensive care unit in a tertiary center: a prospective 

observational study. Indian J Crit Care Med. 

2016;20(6):332-6. 
 

 

 

 

 

 

 

 

Cite this article as: Sindhu D, Sharma GS, Dhar M, 

Kumari R, Kandari S, Saini S, et al. Comparison of 

outcomes of acute kidney injury in elderly and non-

elderly hospitalized patients in a tertiary care hospital 

in India: a prospective observational study. Int J Res 

Med Sci 2024;12:831-9. 


