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Abstract: 

Introduction: Ageing population is steadily increasing globally with increase in the life 

expectancy. With ageing, kidney undergoes many structural and functional changes which along 

with others factors, makes it vulnerable to various insults like dehydration, sepsis and medications. 

Acute kidney injury (AKI) is defined by KDIGO criteria as any of the following, increase in 

serum creatinine by 0.3 mg /dl within 48 hours or increase in serum creatinine to 1.5 times of 

baseline, which is presumed to have occurred within the period of 7 days or urine output of less 

than 0.5 ml/ kg/ hour for six hours. This study tried to assess the correlation between etiology and 

in- hospital outcomes of AKI in geriatric patients. 
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Materials and Methods:This was a retrospective study conducted in geriatric patient population 

with AKI and admitted in medical and surgical ICUs of a tertiary care hospital. Geriatric is 

defined by WHO as age above 60 years. Geriatric cases with AKI due to all causes were included 

in the study. We analyzed the patients based on the type of ICU, cause of AKI and studied the 

outcomes at discharge from the hospital.  

Results and conclusion:Patients’ age was not associated with outcomes. Etiology and severity of 

AKI were predominant determinants of short term mortality in geriatric patients diagnosed with 

AKI. We found pancreatitis as a major contributor to mortality in medical ICU while cellulitis and 

sepsis being prominent cause of mortality in surgical ICU.  

Key Words: Acute kidney injury, Geriatric AKI, KDIGO AKI mortality.                 

 

Introduction 

Acute kidney injury (AKI) is a decrease in renal function that occurs suddenly andculminates into 

retention of nitrogenous and other waste products. Geriatric is defined by united Nations as age 60 

years and above 
1
. According to WHO estimates, in 2020 there were 1 billion people above 60 

years of age globally
2
. By 2030 ,1 in 6 will be above 60 years of age and by 2050, 2.1 billion 

people will be above 60 years
2
. 2021 to 2030 is declared by U. N. as a decade of healthy ageing. 

Ageing affects kidneys due to falling number of functional glomeruli, occurrence of 

nephrosclerosis, reduction in cortical volume, tubular atrophy and interstitial fibrosis 
3
. Elderly 

individuals are more likely to have diminished immunity, both innate and adaptive, resulting in 

increased risk of infections. Often elderly people have comorbidities like hypertension,diabetes 

mellitus, ischaemic heart disease and osteoarthritis.They consume medications for these ailments 

which may have a potential to damage kidneys in many ways. Acute kidney injury is not one 

disease but is a syndrome of medical, surgical and gynaecological disorders, affecting different 

parts of the renal system. The epidemiology of acute kidney injury is different in developed 

countries than in developing countries. Its incidence varies between 6.8% to 36% as reported in 

different studies 
4
. One study reports incidence of AKI in elderly as 7%-18% of in - hospital 

patients and 30 %-70 %of critically ill patients. 
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Material and methods: 

The study is a retrospective, observational study carried out over February 2015 to January 2016 

has been approved by institutional ethical committee. All the patients were above age of 60 years 

having acute kidney injury as per KDIGO criteria.Good clinical care guidelines were followed as 

per declaration of Helsinki were followed while this research study was conducted.  

Inclusion criteria: 

 Critically ill patients above age of 60 years in medical or surgical ICU  

 Patients who had given the consent for the study. 

 Patients with acute kidney injury as per KDIGO criteria (2012) 
5
 

1. Stage I – rise in serum creatinine by 1.5mg/dl or urine output <0.5ml/kg/hr for 

6hours. 

2. Stage II – rise in serum creatinine by 2mg/dl or urine output <0.5ml/kg/hr for 12 

hours. 

3. Stage III –rise in serum creatinine by 3mg/dl or 4mg/dl (acute rise of>0.5mg/dl) 

or urine output <0.3ml/kg/hr for 24hours, or anuria for 12 hours. 

Exclusion criteria: 

 Patients with diagnosed end stage renal disease. 

 ICU or indoor stay less than 48 hours  

 Patient who didn’t consent for inclusion into the study. 

In our study, there were 70 males and 30 females. In this study, it was seen that 35 patients belong 

to more than 70years of age and 65 patients belonged to 60-65years of age. 

Results:  

The geriatric patients in medical ICUs had higher occurrence (60%) of acute kidney injury 

compared to those admitted in surgical ICUs (40%). Though the medical and surgical etiologies 

were multiple, we could see higher proportion of geriatric patients being diagnosed as having AKI 

in medical ICUs compared to surgical ICUs. (Table 1) The distribution of patients as the cause of 

AKI showed majority as medical cause (60%) followed by surgical causes (40%) for AKI in 

geriatric population.  
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Table 1) Etiology of AKI in geriatric patients. 

 No. of patients Percentage 

Medical Causes 60 60.00% 

Surgical Causes 40 40.00% 

Total 100 100.00% 

The distribution of patients as the cause of AKI showed majority as medical cause (60%) 

followed by surgical causes (40%) for AKI in geriatric population.  

The common etiologies of acute kidney injury in medical ICU were diarrheal diseases (21.67%), 

cardio renal syndrome (13.33%), sepsis due to respiratory infections (20%), sepsis due to tropical 

infections like dengue (15%), drug induces AKI (25%). Sepsis due to various reasons was seen as 

dominant cause of AKI (56.67%) in these elderly patients. The highest mortality was observed in 

patients having pancreatitis (66.67%) more than that observed in drug induced AKI (60%). (Table 

2) The commonest etiology of acute kidney injury was due to a medical cause. Sepsis induced 

AKI was the commonest etiology accounting for 56.67% cases. 

Table 2) Common etiologies for AKI in Medical ICU:  

 Total Percentage Expired Mortality % 

Acute Gastroenteritis 

(sepsis)  

13 21.67% 3 23.08% 

Cardiac Causes 8 13.33% 2 25.00% 

Respiratory Cause 

(sepsis) 

12 20.00% 6 50.00% 

Tropical Disease 

(sepsis)  

9 15.00% 3 33.33% 

Drug induced 15 25.00% 9 60.00% 

Pancreatitis 3 5.00% 2 66.67% 

Total 60 100.00% 25 41.67% 
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The commonest etiology of acute kidney injury was due to a medical cause. Sepsis induced AKI 

was the commonest etiology accounting for 56.67% cases. 

In surgical ICU, we found 40% of geriatric patients admitted being diagnosed as AKI due to 

various causes and in various stages of severity. The common causes of AKI in the surgical ICU 

were obstructive nephropathy (55%), cellulitis (skin and soft tissue infections 25%), post-

operative AKI (major surgical procedures 7.50%) and intestinal obstruction (12.50%). We could 

observe better outcomes in obstructive nephropathy (mortality 13.64%) compared with skin and 

soft tissue infections/ cellulitis (mortality 80.0%). (Table 3)  

Table 3) Common etiologies for AKI in Surgical ICU: 

 Total Percentage Expired Mortality % 

Obstructive Nephropathy  22 55.00% 3 13.64% 

Cellulitis 10 25.00% 8 80.00% 

Post-operative (major non-renal 

surgeries)  

3 7.50% 1 33.33% 

Intestinal Obstruction 5 12.50% 3 60.00% 

Total 40 100.00% 15 37.50% 

 

There is no statistically significant difference in the mortality among patients in different stages 

and severity of AKI. (p=0.177 & z = 1.349). Nonetheless, the mortality in patients with stage 3 

AKI was observed higher (48.89%) compared with stage 1 AKI (29.41%). (Table 4) There is no 

statistically significant difference in the mortality among patients in different stage and severity of 

AKI. (p=0.177 & z = 1.349). Nonetheless, the mortality in patients with stage 3 AKI was observed 

higher (48.89%) compared with stage 1 AKI (29.41%). 

Table No. 4) KDIGO classification of patients at admission and mortality 

 No of patient 

admitted 

Death Mortality% 
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Stage I 17 5 29.41% 

Stage II 38 13 34.21% 

Stage III 45 22 48.89% 

There is no statistically significant difference in the mortality among patients in different stage 

and severity of AKI. (p=0.177 & z = 1.349). Nonetheless, the mortality in patients with stage 3 

AKI was observed higher (48.89%) compared with stage 1 AKI (29.41%).  

We could distribute patients across age and severity of AKI. We categorized patients as having 

age between 60 to 69 and age more than 70 years.   This table indicated no significant association 

between age and severity of AKI. (p= 0.215) & chi square= 3.072. (Table 5) This table indicated 

no significant association between age and severity of AKI. (p= 0.215) & chi square= 3.072 

Table 5) Age wise distribution of AKI stages (KDIGO criteria) 

AGE GROUP Stage 

I 

Stage 

Percentage 

Stage 

II 

Stage 

Percentage 

Stage 

III 

Stage 

Percentage 

60-69 year age group 8 47.06% 27 71.05% 30 66.67% 

More than 70 years 9 52.94% 11 28.95% 15 33.33% 

Total No. of patients 

above 60 

17 100.00% 38 100.00% 45 100.00% 

This table indicated no significant association between age and severity of AKI. (p= 0.215) & 

chi square= 3.072 

This table showed the mortality in medical ICU with acute kidney injury. Acute pancreatitis as a 

cause of AKI was associated with higher mortality (66.67%) compared to other causes of AKI in 

study population.  Z=0.519, P=0.60). The underlying focus of sepsis was predominantly 

respiratory (50%) followed by intestinal (diarrheal disease 23.08%), and tropical diseases 

(33.33%). But, highest mortality was observed in patients having pancreatitis (66.67%). (Graph 

1) 
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Graph 1) This table showed the mortality in medical ICU in patients with AKI. Acute 

pancreatitis as a cause of acute kidney injury was associated with higher mortality (66.67%) 

compared to other causes of AKI in study population.  Z=0.519, P=0.60)  

 

This graph shows the percentages of patients in surgical ICU with acute kidney injury. In this 

graph obstructive nephropathy was the commonest cause of acute kidney injury. This graph shows 

percentage of mortality in patients with acute kidney injury. Mortality due to cellulitis was 

significantly more. (p value = 0.02) and z score = (3.664). (Graph 2) 

Graph 2) This graph showed the various causes of acute kidney injury in geriatric patients 

admitted in surgical ICU. In this graph obstructive nephropathy was the commonest cause 

of acute kidney injury. 
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Discussion: 

The present study was hospital based observational study in which patient data collected over one 

year from February 2015 to Jan 2016 at a tertiary care hospital from western Maharashtra was 

analysed. A total of 100 patients above 60 years of age were enrolled into the study. AKI is 

characterised by a sudden decline in GFR resulting in retention of metabolic waste,dysregulated 

water, electrolyte and acid base homeostasis
6
. Mean age of elderly AKI was 67 years. Two other 

studies mention mean age of elderly AKI to be 70.5 years and 72 years
7
. Male to female ratio in 

our group was 70: 30. It was cited as 48:30 in a study conducted in Tunisia 
8
.  73% of our patients 

had at least one or more comorbid conditions like hypertension, diabetes mellitus, heart failure, 

osteoarthritis or nutritional deficiencies. In a study by Pascal et al there were 256 patients between 

age of 65 to 79 years with 103 patients above 80 years
 9

. In our study there were 65 patients   in 

age group of 60-69 years and 35 patients had age more than 70 yrs. Medicalaetiology accounted 

for 60% of cases of AKI while surgical cause was seen in 40% Medical to surgical ethology ratio 

was 80:20 in one Eastern Indian study
9,10

. Amongst medical causes, sepsis or infection was the 

most common cause of AKI (56.67% of medical cause AKI).Sepsis was secondary to either acute 

gastroenteritis or respiratory infections or tropical infections .15% of medical ethology cases were 

attributed to AKI secondary to tropical diseases like malaria, dengue rickettsia disease or 

leptospirosis. Renal involvement in dengue can manifest as AKI, haematuria or haemolytic uremic 

syndrome 
11,12

. Various studies find AKI in 13.8 to 30.7% of dengue patients
9,11, 12

 Mortality 
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varied from 23.08% in acute gastroenteritis causing AKI to 50% in respiratory origin sepsis 

related AKI. 13 patients developed acute kidney injury due to gastroenteritis with associated 

sepsis and dehydration. 12 patients developed AKI due to respiratory cause and associated sepsis, 

8 due to tropical illness and 3 developed AKI due to pancreatitis. In all, 56. 67 % of patients had 

sepsis related AKI and formed the largest group. Next common aetiologywas found to be drug 

induced AKI (25% of medical ethology). High in-hospital mortality was observed in drug induced 

AKI (60%), next only to pancreatitis in which it was 66.67%. Medications can damage kidneys 

through different mechanisms. Drugs associated with hemodynamically mediated AKI are ACE 

inhibitors and ARB drugs responsible for inhibition of efferent arteriolar vasoconstriction and 

reduction in GFR. Drugs like NSAIDs inhibit production of vasodilator prostaglandins with 

afferent arteriolar vasoconstriction which also results in drop in GFR
13

. Likewise, 

aminoglycosides may cause acute tubular injury.
13,14

. NSAIDs and other drugs damaging the 

kidneys is a cause of AKI at all ages butrisk is increased in the elderly 
15

. Cardio renal syndrome 

(CRS I) occurs in elderly individuals with acute heart failure and is responsible for adverse 

outcome 
16

 In this study, cardiac causes leading to cardio renal syndrome was seen in 8 cases 

(13.13%) with a mortality of 25%. Obstructive nephropathy was the most frequent aetiology in 

surgical ICU (22 out of 40 patients) accounting for 55% of surgical cause AKI with a mortality of 

13.64%. Next common aetiology in surgical ICU was cellulitis and sepsis leading to AKI, which 

made 25% of surgical cases and they had highest mortality of 80%. A study published in 2020 

mentioned obstructive nephropathy as a cause of AKI in 5-10% AKI and 22% in elderly AKI
17. 

The outcomes of AKI in geriatric population were not governed by the age itself but by the cause 

and severity of AKI. We presumed treating this subset of patients with AKI in a timely manner 

could fetch better outcomes. Age is a non-modifiable variable but the underlying cause of AKI 

could be a modifiable variable in many of the patients in geriatric age group.   

Conclusion: 

In geriatric population, AKI was observed predominantly in medical ICU than in surgical ICU.    

Mortality was related to specific etiology of AKI rather than the age of the patient. There was no 

correlation between age and severity of AKI in geriatric patients admitted either to medical or 

surgical ICU.  

Limitations:  
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 As the study was time bound and included only elderly population the only small 

number of people were taken into study. Moreover, there was no control group without 

AKI.  

 Few patients whose etiology for acute kidney injury was not known and needed renal 

biopsy and were not willing for it were not taken into the study. 

 Few patients who were not willing for dialysis were also not taken in this study. 

Recommendation:   

 The investigators recommend the need for larger scale case controlled study to explore 

causes, presentations and management of geriatric AKI with a focus on assessing short 

and long term outcomes. This could be an opportunity to explore the utility of novel 

biomarkers of AKI in geriatric population.   

 

 

Societal Relevance:   

 Geriatric AKI is a large neglected area in medicine and nephrology. This data may 

sensitize families and people involved in geriatric care in ICUs to be vigilant for 

occurrence of AKI and possible newer ways to treat or prevent worsening renal 

parameters.     

Conflict of interest – None 

References: 

1) World Immunization Week 2016 - Closing the Immunization Gap: Immunization for all 

throughout life [Internet]. www.who.int. [cited 2023 Jun 18]. Available from: 

https://www.who.int/news-room/events/detail/2016/04/24/default-calendar/world-

immunization-week-2016 

2) International Day of Older Persons - 1 October 2022 [Internet]. Who.int. [cited 2023 Aug 

30]. Available from: https://www.who.int/srilanka/news/detail/01-10-2022-international-

day-of-older-persons---1-october-2022 

3) Marc R, Michael B, Josh M, Ilana S, Tali L, Peter Vernon van H, et al. Prognostication in 

Very Old Intensive Care Patients with Acute Kidney Injury. Journal of Geriatric Medicine 

and Gerontology. 2022 Jun 30;8(1). 

https://www.who.int/news-room/events/detail/2016/04/24/default-calendar/world-immunization-week-2016
https://www.who.int/news-room/events/detail/2016/04/24/default-calendar/world-immunization-week-2016
https://www.who.int/srilanka/news/detail/01-10-2022-international-day-of-older-persons---1-october-2022
https://www.who.int/srilanka/news/detail/01-10-2022-international-day-of-older-persons---1-october-2022


Etiology Based Outcome Analysis in Patients with Acute Kidney Injury Admitted to Medical and Surgical 
Intensive Care Units: A Retrospective Study in Geriatric Patients 

Section A-Research paper 

2575 
Eur. Chem. Bull. 2023,12(12), 2565-2576 
 

4) Romao Junior JE, Haiashi AR, Vidonho Júnior AF, Abensur H, Quintaes PS, Araújo MR, 

Noronha ID, Santos FR, Machado MM. Causas e prognóstico da insuficiência renal 

agudahospitalarempacientesidosos. Revista da AssociaçãoMédica Brasileira. 2000;46:212-

7. 

5) Khwaja A. KDIGO clinical practice guidelines for acute kidney injury. Nephron Clinical 

Practice. 2012 Oct 1;120(4):c179-84. 

6) Yu ASL, Chertow GM, LuyckxVA, Marsden PA, Skorecki K, Taal MW. Brenner & 

Rector’s the kidney. [Philadelphia, PA]: Elsevier; 2020. 

7) Prakash J, Gupta A, Malhotra V, Kumar O, Srivastava PK. Geriatric Nephrology and 

Urology. 1997;7(2):67–72. 

8) Selmi Y, Ariba YB, Labidi J. Epidemiology, diagnosis, and etiology of acute kidney injury 

in the elderly: A retrospective analysis. Saudi Journal of Kidney Diseases and 

Transplantation. 2019 May 1;30(3):678-85. 

9) Pascual J, Liaño F, Madrid Acute Renal Failure Study Group. Causes and prognosis of 

acute renal failure in the very old. Journal of the American Geriatrics Society. 1998 

Jun;46(6):721-5. 

10) Oliveira JFP, Burdmann EA. Dengue-associated acute kidney injury. Clinical Kidney 

Journal. 2015 Oct 16;8(6):681–5. 

11) Burdmann EA, Jha V. Acute kidney injury due to tropical infectious diseases and animal 

venoms: a tale of 2 continents. Kidney International. 2017 May;91(5):1033–46. 

12) Perazella MA, Rosner MH. Drug-induced acute kidney injury. Clinical Journal of the 

American Society of Nephrology. 2022 Aug 1;17(8):1220-33. 

13) Khan S, Loi V, Rosner MH. Drug-induced kidney injury in the elderly. Drugs & aging. 

2017 Oct;34:729-41. 

14) Zhang X, Donnan PT, Bell S, Guthrie B. Non-steroidal anti-inflammatory drug induced 

acute kidney injury in the community dwelling general population and people with chronic 

kidney disease: systematic review and meta-analysis. BMC nephrology. 2017 Dec;18(1):1-

2. 

15) Hu W, He W, Liu W, Fang X, Wu Y, Yu F, Hao W. Risk factors and prognosis of 

cardiorenal syndrome type 1 in elderly Chinese patients: a retrospective observational 

cohort study. Kidney and Blood Pressure Research. 2016 Oct 20;41(5):672-9. 



Etiology Based Outcome Analysis in Patients with Acute Kidney Injury Admitted to Medical and Surgical 
Intensive Care Units: A Retrospective Study in Geriatric Patients 

Section A-Research paper 

2576 
Eur. Chem. Bull. 2023,12(12), 2565-2576 
 

16) Chávez-Iñiguez JS, Navarro-Gallardo GJ, Medina-González R, Alcantar-Vallin L, García-

García G. Acute Kidney Injury Caused by Obstructive Nephropathy. Kershaw DB, editor. 

International Journal of Nephrology. 2020 Nov 29;2020:1–10. 

17) Mahajan S, Tiwari S, Bhowmik D, Agarwal SK, Tiwari SC, Dash SC. Factors affecting the 

outcome of acute renal failure among the elderly population in India: a hospital based 

study. International urology and nephrology. 2006 Jun;38:391-6. 

 


