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INTRODUCTION 
Kidney function plays a central role in critical illness because the 
kidneys help to regulate the composition and volume of extra cellular 
uid, play an essential role in acid-base balance, remove waste 

1material, and affect drug disposition .

In principle acute kidney injury (AKI ) is one of the conditions that 
acutely affects kidney structure and function. For simplicity we refer to 
these conditions as acute kidney diseases and disorders (AKD), in 
contrast to chronic kidney diseases (CKD); and illustrate the 
relationship of AKI, AKD and CKD. Whereas CKD has a well 
established conceptual model and denition that has been useful in 
clinical medicine, research and public health, the denition of AKI is 
evolving and the concept of AKD is relatively new. A conceptual 

2model of AKI and AKD is also evolving ( gure 1) . 

Figure 1: Conceptual Model of AKI. Adopted and modified from 
3KDIGO Practice Guideline .

Figure 2: Integration of AKI, AKD and CKD Model. Adopted and 
3modified from KDIGO Practice Guideline .

Conditions affecting kidney structure and function can be considered 
acute or chronic ( gure 2), depending on their duration. AKI is one of a 
number of acute kidney diseases and disorders (AKD), and can occur 
with or without other acute or chronic kidney diseases and disorders.

The Syndrome of AKI
AKI is a clinical metabolic syndrome characterized by rapid decline of 
kidney excretory function. Primarily described in recent years using 
the widely accepted risk, injury, failure, loss of kidney function, and 
end-stage kidney disease (RIFLE) classication based on changes in 

4,5serum creatinine ( SCr) level and/or urine output . Typically, AKI is 
diagnosed by surrogate markers of decreased glomerular ltration rate 
(GFR), such as retention of nitrogen metabolism waste products like 

INTRODUCTION: There are few studies on in-hospital mortality among medical intensive care unit (MICU) patients 
with acute kidney injury (AKI). We assessed the clinical characteristics of AKI at MICU admission, its impact on 

mortality during the current hospitalization, and whether the inuence of AKI varied in subgroups of AKI patients. 
METHODS: We identied all adult aged 12 years and above having medical etiology related community acquired AKI who were admitted to 
MICU at Pacic Medical College and Hospital, Udaipur, India; from 2015 to 2019. AKI was dened based on the Kidney Disease Improving 
Global Outcomes (KDIGO) criteria; based on serum creatinine (SCr). Dialysis requiring AKI (D-AKI) was dened as needing acute dialysis at 
or after MICU admission. Among 2440 MICU patients; 516 patients (21.1%) had AKI. We analyzed in-hospital mortality for subgroups of AKI: 
stage1, stage2 and stage3: with different etiology, comorbidity levels, acute risk factors, primary hospital diagnosis, and treatment with 
mechanical ventilation, vasopressors and dialysis. 
RESULTS: Maximum number of AKI patients (57.8%) were in KDIGO Stage3, while stage1 and stage2 had 17.8% and 24.4% respectively. 
51.4% patients were male, median age was 54.81 years and average length of ICU stay was 11.73 days. The most common primary diagnosis and 
etiology was sepsis (31.4%), the most common acute risk factor was hypovolemia (18.8%), the common chronic comorbidity were diabetes 
(17.0%) and hypertension (10.0%). The most common presenting symptoms was oliguria (43.8 %), while commonest sign on admission was 
edema (28.1%). Common indications for dialysis were oliguria (75%), hyperkalemia (38.2%), refractory uid overload (36.2%) and metabolic 
acidosis (35.2%). Overall common critical care treatment required in AKI patients were acute dialysis (58.9%), vasopressor support (16.5%) and 
ventilator support (14%). The requirement of dialysis was 0.0%, 4.8% and 100%; among stage1, stage2 and stage3 respectively. The overall AKI 
mortality was 9.9% (95% condence interval (CI) 7% to 12% ). The associations between AKI and mortality were 10.87% (95% CI 5% to 17%) 
for the AKI-stage1, 13.49% (95% CI 8% to 19% ) for the AKI-stage2 and 8.05% (95% CI 5% to 11%) for the AKI-stage3. The mortality in D-AKI 
group was 8.6% (95% CI 5 % to 12 %) compared to the mortality in ND-AKI group 11.8% (95% CI 7 % to 16 %). The association between AKI 
and in-hospital mortality was evident in all subgroups of AKI; association was more pronounced in stage2 AKI, mostly due to worsening of 
complications which suggests that KDIGO stage2 AKI is a transition zone among D-AKI and ND-AKI groups. Further, it may be needed to 
lower the threshold for dialysis criteria in AKI.
CONCLUSIONS: Any degree of AKI was associated with increased mortality. Timely and early initiation of dialysis in AKI was an important 
prognostic factor for the reduction of  in-hospital mortality.
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6,7creatinine and/or decreased urine output . It is a broad clinical 
syndrome encompassing various etiologies, including specic kidney 
diseases (e.g., acute interstitial nephritis, acute glomerular and 
vasculitis renal diseases); non-specic conditions (e.g, ischemia, toxic 
injury); as well as extrarenal pathology (e.g., prerenal azotemia, and 
acute postrenal obstructive nephropathy). More than one of these 
conditions may coexist in the same patient and, more importantly, 
epidemiological evidence supports the notion that even mild, 
reversible AKI has important clinical consequences, including 

8increased risk of death . Thus, AKI can be thought of more like acute 
lung injury or acute coronary syndrome. Furthermore, because the 
manifestations and clinical consequences of AKI can be quite similar 
(even indistinguishable) regardless of whether the etiology is 
predominantly within the kidney or predominantly from the outside 
stresses on the kidney, the syndrome of AKI encompasses both direct 
injury to the kidney as well as acute impairment of function. 

Serum Creatinine, Glomerular Filtration Rate and Oliguria
It is widely accepted that GFR is the most useful and the best overall 
index of kidney function in health and disease; and changes in SCr and 
urine output are surrogates for changes in GFR. Although urine ow 
rate is a poor measure of kidney function, oliguria ( urine output <500 
ml/1.73 m2/24 hours in adult ) generally reects a decreased GFR. If 
GFR is normal (approximately 125 ml/min,corresponding to 
approximately 107 ml/kg/h for a 70-kg adult), then reduction in urine 
volume to <0.5 ml/kg/h would reect reabsorption of more than 99.5% 
of glomerular ltrate. Such profound stimulation of tubular 
reabsorption usually accompanies circulatory disturbances associated 
with decreased GFR. Severe AKI is dened as urine output of less than 
200 ml in 12 hours, blood urea nitrogen level higher than 84 mg/dl (30 
mmol/l) or need for acute dialysis during admission. 

Review of AKI Criteria
The rst international interdisciplinary consensus for diagnosis of AKI 
were the RIFLE( risk, injury, failure, loss of kidney function, and end-
stage kidney disease )  criteria proposed by the acute dialysis quality 
initiative (ADQI ). Two similar denitions by RIFLE and AKIN ( acute 
kidney network) was based on serum creatinine (SCr) and urine output 

9have been validated . In 2012, the Kidney Disease Improving Global 
Outcome (KDIGO) collaboration combined the suggested criteria 

10from both; and released a clinical practice guidelines (table 1 ) . The 
KDIGO staging of AKI is more appropriate because, with increased 
stage of AKI, the risk for death and need for renal replacement therapy 

11-15( RRT ) increases . Furthermore, there is now accumulating 
evidence of long-term risk of subsequent development of 
cardiovascular disease or CKD and mortality, even after apparent 

16-18resolution of AKI . 

Table 1: RIFLE, AKIN and KDIGO AKI diagnostic criteria.

Note:The urine output (UO) criteria are similar for the three 
classication systems. Stage is based on the worse of either SCr/GFR 
or UO criteria.

Prevalence of AKI
AKI is an increasingly common complication of critical illness, with 
some researches showing that as high as 1 in 5 adults and 1 in 3 children 

19experiencing AKI per hospital admission . The prevalence of severe 
AKI with a requirement for acute dialysis is in most studies reported to 

20,21occur in 4% to 6% of ICU patients . 

Risk assessment of AKI
The kidney is a fairly robust organ that can tolerate exposure to several 
insults without suffering signicant structural or functional change. 
For this reason, any acute change in kidney function often indicates 
severe systemic derangement and predicts a poor prognosis. Risk for 
AKI is increased by exposure to factors that cause AKI or the presence 
of factors that increase susceptibility to AKI. Factors that determine 
susceptibility of the kidneys to injury include dehydration, certain 
demographic characteristics, genetic predispositions, chronic 
comorbidities, and treatment. It is the interaction between 
susceptibility and the type and extent of exposure to insults that 
determines the risk of occurrence of AKI. AKI in India is unique in 
etiology and predominantly includes tropical infections, diarrhea, 
animal venom, chemicals, pesticides and anaemia among previously 

22-25healthy young individuals .

Management of AKI
AKI is common, harmful, and potentially treatable. Indeed, 
recognition of patients at risk for AKI, or with possible AKI but prior to 
clinical manifestations; is likely to result in better outcomes than 
treating only established AKI. The management of AKI is mainly 
supportive, with dialysis being indicated when other medical 

26management fails to treat the complications . Therefore, the primary 
treatment is focused on diminishing or treating potential etiology, 
contributing risk factors, ensuring sufcient volume status and 
perfusion pressure, avoiding drugs and procedures that might further 
worsen kidney function. Immediate treatment of life threatening 
complications of AKI; such as hyperkalemia, volume overload and 
metabolic acidosis is a must. Depending on AKI severity and 

10complications; renal support with dialysis is frequently needed . 

Mortality of AKI
AKI is associated with 1.4- to 3.2-fold increased in-hospital mortality 
compared with ICU patients without AKI, depending on the ICU study 

27,28population and AKI severity . ICU studies of the association 
between maximum AKI severity during ICU  stay and mortality have 

14,29,30shown the similar results . 

Epidemiology of the Current Study
Udaipur and surrounding districts of Rajasthan is known as south 
Rajasthan.  Population in this area is a mixed cohort of tribal, rural, 
hilly and semi urban. Pacic Medical College and Hospital is a tertiary 
care teaching hospital having two standard intensive care unit and a 
dialysis unit since its inception. We get patients either by direct visit or 
referred from small health centers/hospitals in the periphery. This 
study is the rst of its kind to describe the etiology, clinical prole and 
in-hospital mortality based outcome of AKI patients from this region. 
We prospectively studied the clinical characteristics and outcome of 
516 AKI patients at our hospital over a period of 5 years.

The aim of the present study is to examine the epidemiology and 
prognostic implication of adult AKI ICU patients within subgroups of 
acute medical diagnosis.

MATERIALS AND METHODS
Settings 
This is a hospital based prospective study done over a period of 5 years 
(2015-2019) at Pacic Medical College and Hospital (PMCH), 
Udaipur. PMCH is tertiary care teaching hospital in Rajasthan, 
India.The study participants were hospitalized in medical intensive 
care unit (MICU) adults aged 12 years or above. The patients included 
in the study were explained in detail about the purpose of the study, and 
informed written consent was obtained. The study was approved by the 
institutional ethics committee. The inclusion and exclusion criteria 
were dened as follows: 

INCLUSION CRITERIA  
1. AKI as dened using the KDIGO criteria based on serum creatinine 
(increase in SCr by ≥0.3 mg/dL within 48 hours or increase in serum 
creatinine to ≥1.5 times baseline), which is known or presumed to have 

26occurred within the prior 7 days .  
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AKI Class/ 
Stage

Serum Creatinine (SCr ) Criteria Urine Output 
(UO) CriteriaRIFLE AKIN KDIGO

R = 1 Increase × 
1.5 from 
baseline or 
GFR 
decrease > 
25%

Increase ≥ 0.3 
mg/dl within 
48 h or 
Increase 1.5-
1.9 times 
from baseline 

Increase ≥ 0.3 
mg/dl within 
48 h or ≥
1.5- to 2 
times from 
baseline

< 0.5 ml/kg/h 
for 6-12 h

I = 2 Increase × 2 
from baseline 
or GFR
decreased > 
50%

Increase > 2- 
3 times from 
baseline

Increase 2.0-
2.9 times 
from 
baseline

< 0.5 ml/kg/h 
for 12 h

F = 3 Increase × 3 
from 
baseline or 
SCr > 4 
mg/dl) with 
an acute rise 
> 0.5 mg/dl 
or GFR 
decreased > 
75%

Increased > 
300% (> 3 
times) from 
baseline, or 
≥
4.0 mg/dl 
with an acute 
increase of ≥ 
0.5 mg/dl or
on RRT

3.0 times 
from baseline 
or increase in 
SCr to ≥ 4.0 
mg/dl or 
initiation of 
RRT or, in 
patients < 18 
years,
decrease in 
eGFR to < 35 
ml/min per 

21.73 m

< 0.3 ml/kg/h 
for 24 h or 
anuria for 12 
h



2. Presence of uremic signs or oliguria/anuria of recent onset (within 1 
week) in patients admitted to medical ICU with acute medical 
conditions.

103. The KDIGO staging: S1, S2 and S3 for severity of AKI was done .

EXCLUSION CRITERIA 
1. Pre existing kidney disease (serum creatinine >1.5 mg/dL with 
ultrasonography of 
the abdomen suggestive of bilateral small kidneys/loss of 
corticomedullary differen
tiation), including CKD/ESRD or patients on maintenance dialysis.  
2. Patients with acute on chronic kidney disease or renal failure 
attributed to CKD.
3. It was presumed that the patient had normal renal function if the 
serum creatinine was =/<1.5 mg/dL.

A large study within a population-based hospital setting with complete 
history of pre admission acute illness, comorbidity and complete 
follow-up is needed to quantify the impact of AKI on mortality, 
including differential impacts in subgroups of the heterogeneous ICU 
population. Such information would extend our current knowledge of 
the clinical course of AKI and identify potentially preventable pre and 
post-discharge deaths. 

OBJECTIVES
We therefore conducted a cohort study to (1) examine the prevalence 
and clinical lab characteristics of AKI patients in medical ICU, (2) 
examine whether the inuence of AKI varied in subgroups of ICU 
patients with different risk factors, comorbidities, primary hospital 
diagnosis, and treatment with mechanical ventilation, or vasopressors; 
(3) to compare outcome among AKI subgroups, including acute 
dialysis requiring AKI (D-AKI) and dialysis not requiring AKI (ND-
AKI); and (4) its impact on mortality during the hospital course,

AKI patients 
We identied all (N=516 ) adult AKI patients in medical ICU 
admission from January 2015 to December 2019 in the current study. 
We used the primary medical diagnosis for the current hospitalization 
to identify the cause for ICU admission and classify patients into 
different medical diseases category. We used the serum creatinine 
(SCr) level to dene the AKI; based on the KDIGO denition. AKI was 
dened as any of the following : 
Increase in serum creatinine by 0.3mg/dL or more within 48 hours 
Or
Increase in serum creatinine to 1.5 times baseline or more within the 
last 7 days. 

All other ICU patients were classied as without AKI. For practical 
purpose we used only serum creatinine (SCr) criteria and dropped out 
the urine output criteria as urine output is affected by many 
confounding factors and treatment strategy in the critically ill patients. 
Patients who had AKI on admission or developed AKI within 48 hours 
of admission were considered for the study purpose. All patients were 
subjected to a detailed history, clinical examination, laboratory 
investigations, and ultrasound imaging of the kidneys. A detailed 
patient performa for clinical and lab data was lled and updated daily 
for each patient till discharge or death. Patients were treated and 
managed as per medical ICU protocol including dialysis and other 
supportive care. Outcomes of the requirement of vasopressor drugs, 
ventilatory support, and treatment with dialysis; survival at discharge, 
and in-hospital mortality were studied. 

AKI Subgroups
In this study the exposure AKI was dened and staged by change in 
serum creatinine SCr  according to the creatinine criteria in KDIGO 
classications. Baseline and highest measured SCr was used as the 
main lab data of all AKI subgroups. Highest SCr was dened as the 
highest value of SCr during the current admission or within seven days 

31prior to the admission . We recorded the highest value of measured 
SCr only for classication of AKI. The SCr based AKI severity stage 
according to the KDIGO criteria was as: AKI stage1: SCr 1.5-1.9 times 
baseline or increase to ≥0.3 mg/dL ; AKI stage2: SCr 2.0-2.9 times 
baseline and; AKI stage3: SCr 3.0 times baseline or increase to ≥4 
mg/dL or initiation of renal replacement therapy (acute dialysis). AKI 
stage 3 was considered the most severe category. AKI patients were 
further divided into two groups; dialysis requiring AKI ( D-AKI ) 
patients and AKI patients without the requirement of dialysis (ND-
AKI). The D-AKI and ND-AKI were compared to see the difference in 
clinical characteristics and risk factors associated with mortality 
between the two groups. Patients receiving chronic dialysis treatment, 
post kidney transplant,and CKD were excluded from the study because 
the exposure under study was kidney dysfunction.

MORTALITY 
In this prospective study, the outcome was in-hospital death. This 
information was entered in patient study performa kept in MICU.

Clinical and Demographic Characteristics
The study population comprised 2440 adults admitted to MICU in 
Pacic Medical College and Hospital, Udaipur during the ve-year 
prospective observation period. Out of this 516 (21.1%) patients had 
AKI. In D-AKI group there were 304 (58.91%) patients and in ND-
AKI group it was 212 (41.09%). Table 2, shows the detailed clinical 
and demographic characteristics of the study patients.

Table 2: Primary acute medical diagnosis, clinical characteristics and 
outcome of 516 AKI MICU patients, PMCH, Udaipur, India; 2015-2019.
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Clinical 
Characteristics

KDIGO 
stage1, 
N=92 
(17.8%)

KDIGO 
stage2 , 
N=126 
(24.4%)

KDIGO 
stage 3, 
N=298 
(57.8%)

Total AKI, 
N=516 
(100%)

Median Age 
(IQR,years)

23 31.5 74.5 54.81

12-30 33 (35.87 ) 17 (13.49 ) 22 (7.38 ) 72 (13.95 )
31-50 19 (20.65 ) 28 (22.22 ) 65 (21.81 ) 112 (21.71 )
51-70 15 (16.3 ) 37 (29.37 ) 95 (31.88 ) 147 (28.49 )
71-90 25 (27.17 ) 44 (34.92 ) 116 (38.93 ) 185 (35.85 )
Gender(Total no.) 92 126 298 516
Male 48 (52.17 ) 71 (56.35 ) 146 (48.99 ) 265 (51.36 )
Female 44 (47.83 ) 55 (43.65 ) 152 (51.01 ) 251 (48.64 )
Charlson 
comorbidity index 
(CCI) Score
Low score, 0 48 (52.17 ) 56 (44.44 ) 204 (68.46 ) 308 (59.69 )
Medium score, 1-2 24 (26.09 ) 36 (28.57 ) 52 (17.45 ) 112 (21.71 )
High score, > 3 20 (21.74 ) 34 (26.98 ) 42 (14.09 ) 96 (18.6 )
Primary diagnosis, 
Sepsis

21 (22.83 ) 30 (42.03 ) 111 (42.03 
)

162 (31.4 )

Primary diagnosis,
Tropical Infections
Malaria 15 (16.3 ) 7 (5.56 ) 9 (3.02 ) 31 (6.01 )
Dengue 9 (9.78 ) 4 (3.17 ) 2 (0.67 ) 15 (2.91 )
Scrub Typhus 3 (3.26 ) 4 (3.17 ) 9 (3.02 ) 16 (3.1 )
Primary diagnosis, 
GIT diseases
   Acute GE 3 (3.26 ) 12 (9.52 ) 14 (4.7 ) 29 (5.62 )
Acute hepatic failure 0 (0 ) 1 (0.79 ) 4 (1.34 ) 5 (0.97 )
Acute Pancreatitis 1 (1.09 ) 1 (0.79 ) 5 (1.68 ) 7 (1.36 )
Primary diagnosis, 
Chemical Toxins 
Organophosphorous 4 (4.35 ) 3 (2.38 ) 1 (0.34 ) 8 (1.55 )
Aluminium 
Phosphide

0 (0 ) 0 (0 ) 2 (0.67 ) 2 (0.39 )

  Sulfos 0 (0 ) 0 (0 ) 2 (0.67 ) 2 (0.39 )
Biological toxin, 
Snake bite

3 (3.26 ) 6 (4.76 ) 13 (4.36 ) 22 (4.26 )

Primary diagnosis, 
CAP

5 (5.43 ) 5 (3.97 ) 11 (3.69 ) 21 (4.07 )

Primary diagnosis, 
Acute MI

9 (9.78 ) 12 (9.52 ) 12 (4.03 ) 33 (6.4 )

Primary diagnosis, 
Acute Stroke

5 (5.43 ) 9 (7.14 ) 26 (8.72 ) 40 (7.75 )

Primary 
diagnosis,Trauma 

1 (1.09 ) 2 (1.59 ) 8 (2.68 ) 11 (2.13 )

Post renal 
Obstructive Sepsis

13 (14.13 ) 28 (22.22 ) 68 (22.82 ) 109 (21.12 
)

Primary diagnosis, 
Others
NMDA Encephalitis 0 (0 ) 1 (0.79 ) 0 (0 ) 1 (0.19 )
SJ Syndrome(drug 
induced)

0 (0 ) 1 (0.79 ) 1 (0.34 ) 2 (0.39 )

Chronic comorbid 
conditions

19 (20.65 ) 47 (37.3 ) 142 (47.65 
)

208 (40.31 
)

Anaemia 43 (46.74 ) 59 (46.83 ) 99 (33.22 ) 201 (38.95 )
Blood transfusion 
required



Results are presented as number (percent) of patients unless stated 
otherwise. AKI: acute kidney injury; ICU: intensive care unit; IQR: 
interquartile range; GE: gastroenteritis; CAP: community acquired 
pneumonia; MI: myocardial infarction.

Statistical Analysis
Patient characteristics, including risk factors acute and chronic both, 
preexisting comorbidity, primary diagnosis and other information 
from the current hospitalization, were tabulated by KDIGO stage 
classication. We followed patients from ICU admission until 
discharge or death. We computed 95% condence interval (95% CI) 
during the MICU stay period for age, gender, primary diagnosis, to 
compute mortality and estimate cumulative mortality. This was found 
appropriate in view of small numbers for calculations. To examine 
potentially differing effects of AKI on mortality in subgroups of 
patients, we stratied the analyses by age groups, etiology, acute risk 
factors, chronic comorbidity, primary hospital diagnosis, and 

32treatment with mechanical ventilation, vasopressors or dialysis . 
Finally in these subgroup analyses we combined patients with any 
degree of AKI into two groups based on requirement of acute dialysis. 
Outcome based detailed comparison of mortality and associated 
characteristics were done among the subgroups.

RESULTS
Descriptive data 
Table 2 data shows that maximum patients (57.8%) were in KDIGO 
Stage3 while KDIGO Stage 1 and 2 had 17.8% and 24.4% respectively. 
Median age was 54.81 years, while 35.9% of patients were aged 71-90 
years, and 51.4% patients were male. Average length of ICU stay 
(LOS) was 11.73 days ( interquartile range 1-25 days). We obtained 
data on preexisting comorbidity (chronic risk factors) based on 
inpatient and outpatient diagnosis before the current hospitalization 
and used these to compute the Charlson Comorbidity Index (CCI) 

33scores . Patients were categorized as having low (score = 0), medium 
34,35(score 1 to 2) and high (score ≥ 3) levels of comorbidity . Kidney 

diseases were excluded from the CCI and addressed separately 
because the exposure under study was kidney dysfunction. For the 
same, CKD was excluded from covariate, dened as an estimated GFR 
(eGFR) below 60 ml/min per 1.73 m2 using the four-variable MDRD 
equation (stage 3 or higher CKD as per National Kidney Foundation 

36guidelines) . 

Table 3: Risk factors associated with AKI (N =516).

HRS: hepatorenal syndrome.

The most common diagnosis was sepsis (31.4%), post renal obstuctive 

urosepsis ( 21.1%), tropical infectious diseases (most common 
malaria) (12.0%), acute stroke (7.8%), acute MI (6.4%), acute 
gastroenteritis (5.6%), snake bite envenomation (4.3%); and CAP 
(4.0%).Younger patients had less preexisting comorbidity, shorter 
ICU stay and less mortality as compared with older patients. Snakebite 
was the only biological toxin leading to AKI. Anaemia was prevalent ( 
38.9% ) comorbidity and severe anaemia was common in severe AKI 
and D-AKI patients. Overall 37.9% AKI patients required blood 
transfusion, while platelets transfusion was required in 10.0% of the 
patients. Most ( 73.0%) of the platelets were required in AKI stage 3 
patients.

Table 4: Main Clinical Symptoms & Signs on admission, AKI 
Patients (N=516).

One patient had NMDA (N-Methyl D-Aspartate) autoimmune 
encephalitis who required dialysis in the form of plasmapharesis.

Table 5: Indications for Acute Dialysis (N =304).

Prognostic Outcomes and In-Hospital Mortality
Out of 516 AKI patients, 304 (58.91%) required dialysis while 212 
(41.08%) did not required dialysis. The overall AKI mortality was 
9.9% (95% condence interval (CI) 7% to 12% ) while 465 (90.1%) 
patients survived. AKI subgroup mortality was 10.9 % (95% CI 5 % to 
17 %) for the KDIGO stage1; 13.5% (95% CI 8 % to 19 %) for the 
KDIGO stage2; and 8.1% (95% CI 5% to 11%) for the KDIGO stage3. 
In our study, 47.0% of patients who died was in AKI KDIGO Stage3; 
but it was due to more number of patients were by default recruited in 
this subgroup ( table 2). The corrected mortality in stage 3 was 8.1% 
only. As expected D-AKI patients were more often required 
mechanical ventilation 16.5 % and vasopressors 26.6 % as compared 
to ND-AKI patients 10.4%, and 1.9 % respectively (table 2, 6). The 
mean SCr and haemoglobin of AKI was 3.37 mg/dl and 8.7 gm/dl 
respectively. 

Figure 3: Cumulative in-hospital mortality by AKI stage; PMCH, 
Udaipur 2015-2019. 

Figure 3 shows that maximum number of deaths in KDIGO stage1 
were in the rst ve days compared to KDIGO stage2 and 3; where the 
parallel rise of deaths found from day 7 to day 10 of medical ICU 
admission.   

SUBGROUP ANALYSIS
Table 6 shows the in-hospital mortality comparison between the two 
groups. Acute dialysis required AKI (D-AKI) group was compared 
with AKI without requirement of acute dialysis (ND-AKI) group. The 
relative impact of D-AKI was most pronounced in patients aged 71 to 
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PCV 40 (43.48 ) 59 (46.83 ) 97 (32.55 ) 196 (37.98 )
RDP/SDP 4 (4.35 ) 10 (7.94 ) 38 (12.75 ) 52 (10.08 )
Plasma/FFP 1 (1.09 ) 6 (4.76 ) 29 (9.73 ) 36 (6.98 )
ICU treatments 
Mechanical 
ventilation 

8 (8.7 ) 17 (13.49 ) 47 (15.77 ) 72 (13.95 )

Inotropes/
vasopressors 

1 (1.09 ) 6 (4.76 ) 78 (26.17 ) 85 (16.47 )

Intermittent 
Hemodialysis

0 (0 ) 6 (4.76 ) 298 (100 ) 304 (58.91 )

LOS, (range 1-25 
days)

7 14 12 11.73

OUT COME
Survived 82 (89.13) 109 

(86.51)
274 
(91.95)

11.73465 
(90.12)

In-Hospital Death 10 (10.87) 17 (13.49) 24 (8.05) 51 (9.88)

Acute risk factors No. (%) Chronic 
Comorbidity

No. (%

1 Hypovolemia 97 (18.8) DM 88 (17.0 )
2 Acute hepatic 

derangement, HRS
33 (6.4 ) HTN 52 ( 10.0)

3 post renal (obstructive) 
urosepsis

74 (14.3) Stable CAD 17 ( 3.3)

4 Nephrotoxic drugs 2 ( 0.4) CLD 11 ( 2.1)
5 DIC 22 (4.3 ) COPD 17 ( 3.3)
6 Acute LVF (LVEF <35 

%)/AMI
12 (2.3 ) Cancer 9 ( 1.7)

7 Encephalopathy 14 ( 2.7) Autoimmune 
diseases

4 ( 0.8)

8 Acute glomerulonephritis 
(AGN)

12 ( 2.3) PVD(DVT+PAD) 10 (1.9 )

Clinical characteristics No. %
1 Fever 115 22.3
2 Oliguria 226 43.8
3 Vomiting 128 24.8
4 Diarrhoea 32 6.2
5 Breathlessness 88 17.0
6 Abdominal Pain 72 14.0
7 Edema 145 28.1
8 Jaundice 66 12.8
9 Hypotension (SBP < 90mmHg) 86 16.7
10 Coma/Decreased Sensorium 53 10.3

Indication type No. %
1 Refractory uid overload 110 36.2
2 Uremic signs 106 35.2
3 Hyperkalemia 115 38.2
4 Metabolic acidosis 106 35.2
5 Oliguria, Anuria 224 75.0
6 Sepsis 98 32.3
7 Trauma 13 4.4



90 years; the mortality of patients in this subgroup was 13.6%, 
compared to 4.5% for patients with any degree of D-AKI in 31-50 
years; and 8.3% in 12-30 years. The relative impact of AKI was also 
more pronounced among chemical toxins (Sulfos,Aluminium 
phosphide) 100%; and among acute myocardial infarction 15.4%, with 
95% CI of 4% to 35%. We had two patients each of Sulfos poisoning 
and Aluminium phosphide poisoning; these 4 patients had 100% in-
hospital mortality as there is no specic antidote available. Patients 
with low CCI scores had lower mortality of 5.8%, with 95% CI of 3% 
to 9% due to a low baseline hazards compared with high CCI score's 
mortality 17.8% with 95% CI of 7% to 29%. By diagnostic category, 
patients with a primary diagnosis of sepsis in ND-AKI had 20% 
mortality with 95% CI of 9% to 31% compared D-AKI mortality of 
9.8% with 95% CI of 4% to 15%. In D-AKI group lowest mortality was 
associated with tropical infections and highest mortality with GIT 
(including liver) diseases; 5% ( 95% CI 5-15%) and 16.7% (95% CI 2-
32%) respectively. Interestingly in ND-AKI group also, tropical 
infections had lowest mortality (2.4%). The association between AKI 
and mortality was also evident in patients treated with mechanical 
ventilation 20% ( 95% CI 9% to 31%) and vasopressors 19.7% ( 95% 
CI 11% to 28%) in D-AKI patients but was more pronounced in ND-
AKI patients with 63% ( 95% CI 44-84%) and 100% (95% CI 100%) 
respectively. The overall most common cause of death in AKI patients 
was ARDS/MODS (37.3%); followed by septic shock (29.4%) and 
cardiogenic shock (21.6%). Liver cirrhosis was responsible for the 
remaining 9.8%. One patient died due to sudden cardiac death. In cause 
of death category, maximum number was associated with 
ARDS/MODS among both D-AKI and ND-AKI group; 42% ( 95% CI 
23-61%) and 32% (95% CI 14-50%) respectively. As compared to the 
survival group, the mean hemoglobin was signicantly lower (<6.0 
gm/dl ) in patients who died. Hypoalbuminemia was also found to be 
an independent risk factor for AKI and for mortality in patients who 

37developed AKI . Overall mortality in D-AKI group was 8.6% (95% 
CI 5 % to 12 %) compared to the mortality in ND-AKI group 11.8% 
(95% CI 7 % to 16 %. 

Table 6: In-hospital subgroup mortality comparison among ND-
AKI and D-AKI deaths (N=51).
CCI Score: Charlson comorbidity index score,

Sensitivity analysis 
The associations between AKI and mortality were 10.87% (95% CI 
5% to 17%) for the AKI-stage1, 13.49% (95% CI 8% to 19% ) for the 
AKI-stage2 and 8.05% (95% CI 5% to 11% ) for the AKI-stage3. The 
associations between AKI and mortality was more pronounced in AKI 
stage2 patients; may be due to worsening of AKI during the MICU 
stay. The in-hospital overall mortality of AKI patients was 9.9%. 
Further, Mortality in D-AKI group was 8.6% as compared to ND-AKI 
mortality of 11.8%. 

DISCUSSION 
In this prospective study conducted within a hospital based medical 
ICU setting cohort, we found that 21.1% of MICU patients had AKI 
during the hospital admission. We have studied and analyzed AKI 
patients's detailed clinical characteristics including primary diagnosis, 
risk factors, indication for acute dialysis, treatment, complications and 
survival or death. 

Our study extends current knowledge by providing information on 
clinical prole, outcome and mortality of AKI; and also by examining 
the differential impact of AKI on mortality in sub groups of the ICU 
population in a hospital-based setting in Rajasthan, India. The current 
study is the only study from this part of India to examine clinical 
characteristics along with in-hospital mortality in medical diseases 
associated AKI based on the KDIGO AKI severity criteria; and also, to 
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Category Patient 
Mortality
Characte
ristics

ND_AKI(N=25) D_AKI (N=26) Corre
lation 
coef
cient

Total
(death
)

Cumulativ
e mortality 
% (95% 
CI)

Total
(death)

Cumulativ
e mortality 
%(95% 
CI)

Overall 
AKI

Overall 212(2
5)

11.79%(0.0
7-0.16)

304(26) 8.55%(0.0
5-0.12)

1

Age 
group, 
years

12-30 48(4) 8.33%(0.0
1-0.16)

24(2) 8.33%(-
0.03-0.19)

1

Age 
group, 
years

31-50 46(5) 10.87%(0.
02-0.20)

66(3) 4.55%(-
0.00-0.10)

1

Age 
group, 
years

51-70 50(7) 14.00%(0.
04-0.24)

97(5) 5.15%(0.0
1-0.10)

1

Age 
group, 
years

71-90 68(9) 13.24%(0.
05-0.21)

117(16) 13.68%(0.
07-0.20)

1

CCI 
Score, 
Low

Score 0 103(6) 5.83%(0.0
1-0.10)

205(12) 5.85%(0.0
3-0.09)

1

CCI 
Score,
Medium

Score 1-
2

58(9) 15.52%(0.
06-0.25)

54(6) 11.11%(0.
03-0.19)

1

CCI 
Score, 
High

Score >3 51(10) 19.61%(0.
09-0.31)

45(8) 17.78%(0.
07-0.29)

1

Primary 
Diagnosis, 
Total

A. Sepsis 50(10) 20.00%(0.
09-0.31)

112(11) 9.82%(0.0
4-0.15)

1

Primary 
Diagnosis, 
Total

B.Tropic
al 
Infections

42(1) 2.38%(-
0.02-0.07)

20(1) 5.00%(-
0.05-0.15)

1

Primary 
Diagnosis, 
Total

C. GIT 
Diseases

17(1) 5.88%(-
0.05-0.17)

24(4) 16.67%(0.
02-0.32)

1

Primary 
Diagnosis, 
Total

D.Toxins(
chemical, 
biological
)

15(2) 13.33%(-
0.04-0.31)

19(2) 10.53%(-
0.03-0.24)

1

Primary 
Diagnosis, 
Total

E. CAP 10(1) 10.00%(-
0.09-0.29)

11(1) 9.09%(-
0.08-0.26)

1

Primary 
Diagnosis, 
Total

F. Acute 
MI

20(2) 10.00%(-
0.03-0.23)

13(2) 15.38%(-
0.04-0.35)

1

Primary 
Diagnosis, 
Total

G. Acute 
Stroke

14(2) 14.29%(-
0.04-0.33)

26(2) 7.69%(-
0.03-0.18)

1

Primary 
Diagnosis, 
Total

H. 
Postrenal
Obstructi
ve 
Urosepsis

39(5) 12.82%(0.
02-0.23)

70(2) 2.86%(-
0.01-0.07)

1

Primary 
Diagnosis, 
Total

I. Others 5(1) 20.00%(-
0.15-0.55)

9(1) 11.11%(-
0.09-0.32)

1

Critical 
care 
treatment

A. 
Mechani
cal 
Ventilato
r use

22(14) 63.64%(0.
44-0.84)

50(10) 20.00%(0.
09-0.31)

1

Critical 
care 
treatment

B.Vasopr
essures 
support 

4(4) 100.00%(1
.00-1.00)

81(16) 19.75%(0.
11-0.28)

1

Cause of 
Death, 
Total 

Cause of 
Death, 
Total 

25(25) 100.00%(1
.00-1.00)

26(26) 100.00%(1
.00-1.00)

1

Cause of 
Death, 
Total 

A. 
ARDS & 
MODS

25(8) 32.00%(0.
14-0.50)

26(11) 42.31%(0.
23-0.61)

1

Cause of 
Death, 
Total 

B. Septic 
Shock

25(7) 28.00%(0.
10-0.46)

26(8) 30.77%(0.
13-0.49)

1

Cause of 
Death, 
Total 

C. 
Cardioge
nic 
Shock

25(7) 28.00%(0.
10-0.46)

26(4) 15.38%(0.
02-0.29)

1

Cause of 
Death, 
Total 

D. 
Liver 
Cirrhosis 

25(2) 8.00%(-
0.03-0.19)

26(3) 11.54%(-
0.01-0.24)

1

Cause of 
Death, 
Total 

E. 
Sudden 
Cardiac 
Death

25(1) 4.00%(-
0.04-0.12)

26(0) 0.00%(0.0
0-0.00)

1



compare the mortality among subgroups; S1, S2 and S3 along with 
acute dialysis requiring AKI (D-AKI) and AKI without the 
requirement of acute dialysis (ND-AKI).

Existing studies
Previous studies reported a higher prevalence of RIFLE-dened AKI 

38at the time of ICU admission (22% to 36%) compared to our ndings . 
This may stem from heterogeneity in study cohorts, difference in 
RIFLE versus KDIGO criteria and from estimation of baseline 
creatinine by assuming GFR of 75 ml/min in cohorts including patients 

39-41with CKD, which may overestimate the prevalence of AKI . In 
accordance with our ndings of increased short term mortality, a study 
from north India using KDIGO criteria for AKI found that 23.3% of 

26AKI patients required dialysis and AKI mortality was 8.7% . Five 
recent large studies with between 5,000 and 120,000 ICU patients all 
reported increased in-hospital mortality among patients with RIFLE-
dened AKI at ICU admission or during an ICU stay, compared with 

14,42ICU patients without AKI . In our study, all the patients were having 
AKI related to medical etiology only as per study inclusion criteria. 
Previous studies have shown that medical, surgical and obstetrical 
causes accounted for 77.5%–87.6%, 8.3%–8.9%, and 3.4%–14.2% 

22,43cases, respectively . 

44,45Sepsis is the most common cause of AKI in critically ill patients . In 
our study also it was a major (31.4%) cause of AKI. Malaria, dengue 
and scrub typhus are important causes of acute febrile illnesses in the 
Indian subcontinent, and these should be part of the differential 

46-48diagnosis of acute febrile illness with AKI . Scrub typhus leading to 
AKI is thought to be a consequence of multiorgan dysfunction 
secondary to sepsis.The AKI is frequent, ranging from 20% to up to 

49,5060% . Scrub typhus was the cause of 9.9% sepsis-associated AKI in 
the sepsis subgroup AKI in the present study.

Acute gastroenteritis (AGE) and pancreatitis was the cause of AKI in 
7.0% of the patients. Among subgroups half of the AGE patients were 
from S3 stage while only one tenth were from S1 stage. The difference 
in the incidence of AKI secondary to diarrheal illness could be due to 
social factors or improvement in nutrition or hygiene, patient 
education in oral re-hydration and health services. Similarly, a 
signicant decline in diarrhea related AKI has been reported from 

23India by Prakash et al. . AKI is one of the most common 
complications in patients with severe acute pancreatitis. AKI due to 
severe acute pancreatitis is the result of hypoxemia, the release of 
pancreatic amylase from the injured pancreas with impairment of renal 
microcirculation, decrease in renal perfusion pressure due to 
abdominal compartment syndrome, intraabdominal hypertension or 

51hypovolemia . 

Community acquired pneumonia (CAP) and acute exacerbation of 
chronic obstructive pulmonary disease (COPD) leading to AKI in our 
study was 4.1% only. Murugan et al reported AKI in 34% of patients 
with CAP; and AKI was found to be common in even non-severe 

52categories of CAP . This difference may be due to difference in 
comorbidities,geographical and socioeconomic factors. In previous 
studies, it was also found that AKI is common in CAP and was 
observed in one-quarter of patients who had an uncomplicated course 

53of pneumonia . Sarah Paterson et al found that there is correlation 
between severity of CAP and presence of AKI. Patients admitted with a 
greater severity of CAP are more likely to have concurrent AKI on 
presentation and are more likely to die from the combination. In their 
study the overall 30 day mortality was 38% and the mean length of stay 
(LOS) for surviving patients was 10.5 days. It was observed that CAP 
associated with AKI presents a higher risk of mortality and increased 
LOS, thus early recognition and optimal management of both should 

54be emphasized in order to improve clinical outcomes . 

Five (1%) patients developed AKI secondary to acute hepatic failure; 
among these 80% had severe AKI(S3) and none had mild AKI(S1). Out 
of these, one patient had acute fulminant hepatic failure with DIC due 
to aluminium phosphide poisoning; a thirteen year old girl. In one 
patient acute viral hepatitis B led to decompensation of his chronic 
alcoholic liver disease leading to AKI. In two patients, non fulminant 
form of viral hepatitis B and E each was associated with AKI. The 
patient with viral hepatitis E had intravascular hemolysis secondary to 
G6PD deciency. G6PD deciency should be suspected in patients 

55with acute viral hepatitis E with marked bilirubinemia and anemia . 
However, AKI in acute hepatitis E can occur even in the absence of 
G6PD deciency due to hyper-bilirubinemia and retained biliary 
nephrotoxic substances along with a possible direct toxicity of the 

56virus . None of these patients survived. 

Acute stroke and acute myocardial infarction (AMI) was the primary 
diagnosis in 8.8% and 6.8% respectively of AKI patients. After a 
stroke, neurological decit leading to dysphasia and physical 
disability, physiological effects including changes in blood pressure 
and cerebral salt wasting, as well as radiological investigations and 
treatment; can all potentially contribute to the development of AKI. 
Furthermore, older, comorbid patients are at greatest risk of AKI. 
Mortality in stroke patients who develop acute kidney injury is 
signicantly increased; strategies to prevent AKI in stroke patients 

57could therefore be of great importance . In a Chinese study 
approximately 26.0% of patients of AMI developed AKI, and the 
development of AKI was strongly correlated with in-hospital 
mortality. The risk factors for AKI in patients with AMI mainly were 
age, hypertension, Killip's class ≥3, extensive anterior myocardial 

58infarction, use of furosemide and non-use of ACEI/ ARB . 

In our study 59.1% patients with snake bite venom-induced AKI were 
KDIGO AKI stage3 and required dialysis (D-AKI). There was no 
mortality in this group. Snake bite is an important cause of community 
acquired AKI in tropical countries. About 12%– 30% of patients bitten 
by venomous snakes; primarily vipers develop AKI. Hemorrhage, 
hypotension, DIC, intravascular hemolysis, and rhabdomyolysis are 
main pathophysiology for the development of AKI. Enzymatic 
activities of snake venom account for direct nephrotoxicity. 
Immunologic mechanism plays a minor role. In other studies mortality 

59in snake bite-induced AKI is 1%–20% . Early administration of anti-
snake venom (ASV) is a vital therapeutic measure. Treatment of 
established AKI is largely supportive in nature, renal replacement 

60therapy being the cornerstone .

Obstructions distal to the collecting system, such as cervical cancer, 
nephrolithiasis, prostatic hypertrophy or operative injury, represent the 
most common post renal causes of AKI. Urosepsis was major cause of 
sepsis- associated AKI in our study accounting for 24.9% patients of 
which 3% was secondary to carcinoma of cervix. A study from India 
reported UTI to be the most common source of AKI associated sepsis 

61,62in critically ill patients . UTI may cause sudden deterioration in 
renal function. Further, hypovolemia, hypotension, sepsis, the use of 
nephrotoxic drugs, contrast media and other urinary obstruction are 

63,64AKI risk factors in UTI patients .

As all the patients in our study were from acute medical diagnosis, 
doing renal biopsy may further risks AKI complications in critically ill 
patients, so we avoided renal biopsy; although the renal biopsy is the 
current gold standard for acute glomerulonephritis (AGN) to diagnose 
underlying medical disease. The spectrum of glomerulonephritis 
presenting as AKI also varies depending on many factors, such as age, 
sex, race and region of the world, as well as the biopsy policies. 
Although our understanding of the causes of AGN is still at a basic 
level, inammation is thought to be autoimmune mediated and involve 
both cellular and humoral immune systems. Whatever the initial 
events, common inammatory pathways follow with activation of the 
coagulation and complement cascades and production of 
proinammatory cytokines.The treatment of AGN falls into two 
categories. Supportive treatment such as blood pressure control and 
dialysis is immediate and frequently life saving but does not attempt to 

65reverse the underlying pathology . Though difcult to accurately 
diagnose AGN through clinical means but it was found to be quite 
reasonable method. We diagnosed AGN clinically when there was an 
acute onset of oliguria followed by body swelling, with new onset 
hypertension, glomerular haematuria and some degree of proteinuria. 
In the current study AGN was a risk of AKI in only 2.3% of patients; as 

23compared to 9.3% reported in a previous study from India .  

In the current study, only two patients (0.4%) developed AKI 
secondary to drug associated hypersensitivity. Both the patient had 
Stevens- Johnson Syndrome (SJS). In one patient the cause was 
Amoxycillin Clavulanic acid combination (Augmentin) while in other 
it was diclofenac sodium (Voveran). Both the patient came to our 
hospital after development of skin necrosis and oliguria; they required 
dialysis and completely recovered with supportive treatment. AKI is a 
common complication in an SJS/TEN and is an independent risk factor 
for mortality in patients with SJS/TEN66. We did not had any patient of 
NSAIDs induced  direct nephrotoxicity.

Risk, Complications and Outcome of AKI subgroups
In our study, life threatening risk factors warranted for acute dialysis 
were oliguria (75%), hyperkalemia (38.2%), multiorgan failure with 
sepsis(37.3%), uid overload (36.2%) and metabolic acidosis (35.2%) 
(table 5). In the current study, we found that sepsis, acute hepatic 
failure, acute myocardial infarction, chemical-biological toxins and 
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acute stroke related etiologies of AKI were associated with signicant 
high in-hospital mortality of 13.0%, 12.2%, 12.1%, 11.8% and 10.0% 
respectively. In acute dialysis requiring AKI ( D-AKI) group highest 
mortality was associated with GIT diseases including acute hepatic 
failure (16.7%) and acute MI (15.4%); compared to dialysis not 
requiring AKI (ND-AKI) group 5.9% and 10.0% respectively. Notably 
in ND-AKI group, sepsis and acute stroke were associated with high 
mortality; 20.0% and 14.3% as compared to 13.0% and 10.0% 
respectively in D-AKI group. Similarly, the proportion of anemia 
(32.6%), need for ventilator support (26.4%) and the requirement of 
vasopressors (16.4%) was signicantly higher in D-AKI group as 
compared to ND-AKI group ( table 5). AKI at ICU admission was 
associated with a one and half fold increased in-hospital mortality for 
patients in the AKI-stage1 and the AKI-stage3 groups and two fold 
increased mortality in the AKI-stage2 group.The presence of anemia, 
use vasopressor drugs, and requirement of ventilator support were 
independent predictive factors for in-hospital mortality in both the 
groups. A similar association of increased mortality with above factors 

22was also observed by Kaul et al. .  

In the current study the relative impact of AKI on mortality was most 
pronounced among 71-90 years age group who had acute hepatic 
failure or acute cardiac failure. In contrast to the high mortality 
associated with AKI in developed nations, AKI mortality is lower 
(10%–40%) in developing countries because primarily AKI caused by 
a single disease rather than multiple etiology. In developing countries, 
AKI is commonly due to volume responsive azotemia, which is rapidly 
reversible on volume correction. Conversely, the mortality is high in 

67AKI with specic diseases when associated with multiorgan failure . 
According to KDIGO online supplement (2012); in a meta-analysis of 
48 studies, 12 incident all-cause mortality was 8.9 deaths per 100 
patient-years following a single episode of AKI, compared to 4.3 
deaths per 100 patient-years in controls (rate ratio 2.59; 95% CI 1.97 to 
3.42). The AKI was associated independently with mortality risk in six 
of six studies that performed multivariate adjustment (adjusted rate 

68,ratio, 1.6-3.9) .

Early diagnosis and treatment of complications of AKI are of utmost 
importance The most dreadful complications of AKI which requires 
urgent critical, supportive treatment measures are hyperkalemia, 
volume over load,  metabol ic  acidosis ,  encephalopathy, 
thrombocytopathy-DIC, severe anaemia ( Hb <6.0 gm/dl), decreased 
immune response, myopathy and pleural effusion. Except anaemia all 
other complications requires RRT in the form of dialysis along with 

69other supportive treatment measures . Evaluation and treatment of the 
volume status by adequate history taking, clinical examination, and 
laboratory data interpretation is certainly the most important single 
measure to prevent the development of AKI complications and 
mortality.  

In the current study ND-AKI group had signicantly high mortality 
compared to D-AKI group. We found that it was primarily because in 
ND-AKI group proportions of stage2 AKI was more and these (stage2) 
patients had complications similar to stage3 AKI; but as per KDIGO 
criteria stage2 is not an indication for acute dialysis; although we had 
six patients who required dialysis. All of these six patients were 
survived. In our study, low threshold and early initiation of dialysis 
was found to be signicantly effective in reversing life threatening 
complications and decreased in-hospital mortality of AKI. Larger 
studies are required to nd the signicance of these results, which may 
help in revising the criteria for dialysis in AKI patients.  

We found that many causes of AKI and its complications are 
potentially preventable and reversible. Early use of anti snake venom 
at primary health centers, timely referral to a higher center having a 
standard ICU and dialysis facility; low threshold for initiation of 
dialysis and use of ventilator support may improve AKI outcomes. In 
conclusion, early uid resuscitation, effective anti-infective treatment, 
appropriate antidotes, use of mechanical ventilator support, 
vasopressors and early dialysis are the pivotal treatments to improve 
AKI outcomes.  

Summary, Strengths and limitations 
Our study described the etiological, laboratory spectrum; and outcome 
of the medical diseases associated AKI; among hospitalized ICU 
adults at a tertiary care hospital in South Rajasthan. This unique 
spectrum represents the community acquired AKI from rural areas. 
Results from this study may help to clarify the epidemiology and 
outcome of AKI in India. 

The main strengths of our study include its duration, well-dened 
study population, comprehensive clinical and laboratory data 
including baseline serum creatinine and complete follow-up till 
discharge or death; and outcome based comparison among dialysis 
requiring AKI and dialysis not requiring AKI groups. The impact of 
AKI on mortality was evident in subgroups of ICU patients treated 
with mechanical ventilation, vasopressors and acute dialysis, which 
may be indicators of more severe illness. 

However, our study has certain limitations; and these should be 
considered when interpreting our results. we used clinical and lab  First, 
data to assess only the medical etiology AKI patients; surgical AKI 
patients were excluded. Second, as our routine data did not include 
information about urine output we could not utilize urine criteria in the 
KDIGO classication of AKI. However, urine output criteria are 
affected by diuretics, which are commonly used in ICU patients. ,  Third
despite adjustment for potential confounders, we cannot rule out 
unmeasured and residual confounding. Finally, long term outcome 
could not be studied in our patients due to no complete data was 
available, on post discharge follow up at the time of writing of this 
research manuscript. 

Although, our study describes very relevant information on adult AKI 
in-hospital mortality at a tertiary care referral ICU in India; however 
larger studies are required to interpret the true incidence of in-hospital 
AKI mortality. 

CONCLUSIONS 
In this hospital based prospective study, clinical prole of AKI varied 
from different etiologies and risk factors pertaining to geographical 
and tropical differences. The in-hospital mortality of adult AKI was 
9.9%. Any degree of AKI at medical ICU admission was associated 
with increased in-hospital mortality and the association was found in 
all the subgroups of AKI stages. The high mortality in KDIGO stage2 
and ND-AKI subgroups was found to be associated with worsening of 
complications of AKI, which potentially could have been reversed 
with early initiation of dialysis; although larger studies are required to 
nd the signicance of these results; which may form the basis for the 
revision of dialysis criteria in adult AKI patients. 

Key messages 
 The increased risk of development of community acquired AKI was 
evident in many acute medical diseases; mainly in sepsis, tropical 
infections, acute MI, acute stroke, acute hepatic failure, pneumonia 
and toxins.

The association was evident regardless of age, gender, acute risk 
factors, preexisting comorbidity, and diagnostic category.

 The relative in-hospital AKI mortality was higher in sepsis, acute MI, 
advanced age (71-90 years), preexisting multiple comorbidities, 
chemical toxins, severe anaemia and liver diseases patients.
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KDIGO: kidney disease improving global outcomes; D-AKI: dialysis 
requiring AKI; ND-AKI: dialysis not requiring AKI; CCI: Charlson 
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