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Ab s t r ac t
Introduction: The data of acute kidney injury (AKI), that is, community-acquired AKI (CA-AKI) and hospital-acquired AKI (HA-AKI) among non-
COVID patients from intensive care units (ICU) during the coronavirus disease-2019 (COVID-19) pandemic are scarce. We planned to study the 
change in the profile of such patients compared to the pre-pandemic era.
Materials and methods: This prospective observational study was conducted at four ICUs dealing with non-COVID patients at a government 
hospital in North India, and was aimed at assessing outcomes, and mortality predictors of AKI among non-COVID patients during the COVID-19  
pandemic. Renal and patient survival at ICU transfer-out and hospital discharge, ICU and hospital stay duration, mortality predictors, and dialysis 
requirement at discharge were evaluated. The current or previous COVID-19 infection, previous AKI or chronic kidney disease (CKD), organ 
donors, and organ transplant patients were excluded.
Results: Among the 200 non-COVID-19 AKI patients, diabetes mellitus (DM), primary hypertension, and cardiovascular diseases were the 
predominant comorbidities in descending order. The commonest cause of AKI was severe sepsis, followed by systemic infections and post-surgery 
patients. Dialysis requirements at ICU admission during ICU stay and above 30 days were seen in 20.5, 47.5, and 6.5% of patients, respectively. 
Incidence of CA-AKI and HA-AKI was 1.24:1, whereas dialysis requirement above 30 days was 0.85:1, respectively. The 30-day mortality was 42%.  
Hepatic dysfunction [hazard ratio (HR): 3.471], septicemia (HR: 3.342), age above 60 years (HR: 4.000), higher sequential organ failure assessment 
(SOFA) score (HR: 1.107; p = 0.001), anemia (p = 0.003), and low serum iron (p = 0.001) were important mortality predictors in AKI.
Conclusion: Compared to the pre-COVID era, CA-AKI was more common than HA-AKI due to restricted elective surgeries during the  
COVID-19 pandemic. Acute kidney injury with multiorgan involvement and hepatic dysfunction, elderly age with higher SOFA score and sepsis 
were predictors of adverse renal and patient outcomes.
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In t r o d u c t i o n
Acute kidney injury is a syndrome defined by an abrupt decrease 
in glomerular filtration with/without a reduction in urine output. 
About 3–7% of hospitalized and 25–30% of ICU patients develop 
AKI, with 5–6% among them requiring renal replacement therapy 
(RRT) after developing AKI.1 In the ICU setting, AKI is associated 
with high mortality, longer hospital stay, and substantial health 
resource utilization.2 There is an increased risk for progression to 
CKD and subsequent advancement of disease to CKD stage V, even 
after recovery from AKI.3

The etiologic spectrum of HA-AKI in developing countries is 
like that of developed countries. Acute kidney injury in tropical, 
low and middle-income countries such as India is characterized by 
a higher burden of CA-AKI, affecting relatively younger patients 
without comorbidities and having lower mortality (if diagnosed 
early) whereas HA-AKI is more common in the developed world, 
with higher mortality.2,4 In 2013, the International Society of 
Nephrology launched the “0by25” initiative with the aim to 
eliminate preventable deaths from AKI worldwide by 2025.5,6 As 
there is no nationwide AKI registry in India, the data on AKI in 
critically ill patients is limited to single-center studies.4,7–9
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During the present COVID-19 pandemic, specially designated 
COVID-19 ICUs were established in all countries, and there were 
numerous publications regarding COVID-19-related AKI. However, 
the data on AKI among non-COVID-19 patients during the  
COVID-19 pandemic is scarce. We conducted this prospective study 
to determine spectrum, outcomes, and mortality predictors of AKI 
among non-COVID-19 patients in four critical care units during the 
current pandemic.

Mat e r ia  l s a n d Me t h o d s
This prospective observational study enrolled all COVID-19-negative 
adult patients (aged 18 years or above) getting admitted to four ICUs 
(two surgical and two medical ICUs) with the diagnosis of AKI. The 
study period ranged from February 2020 to October 2021. This study 
was conducted at a tertiary care government hospital in north India. 
Kidney disease – improving global outcomes (KDIGO) criterion was 
used for defining AKI.10 Patients with a history of recent/ongoing 
COVID-19 infection, past COVID-19 infection, CKD, voluntary organ 
donation, kidney transplantation, previous history of AKI or dialysis 
were excluded. The study protocol was reviewed and approved 
by the institutional review committee and informed consent was 
provided by patients or their legally authorized representatives in 
case the patient was medically unable to do so. This study was in 
accordance with the institutional ethical standards, the national 
research committee, and amendments to the Helsinki Declaration. 
Clinical trial registration was not done as this was a prospective 
observational study.

The patients were categorized into CA-AKI and HA-AKI; 
CA-AKI was defined as AKI diagnosis at admission or within 48 
hours of admission, whereas HA-AKI was defined as AKI beyond 
48 hours of hospitalization. All patients were followed for 30 days 
from enrollment. A predesigned standardized proforma was 
designed to record demographic details including age, gender, 
comorbid conditions, probable etiology of AKI, hemodynamic 
parameters, other organs involvement, biochemical parameters 
at admission and at diagnosis of AKI; urine output; need for 
mechanical ventilation; need for fluid replacement; need, type, 
and the number of sessions of RRT; and laboratory parameters. 
Primary outcome measures for this study were 30-day mortality 
and above 30 days requirement of RRT. Secondary outcomes were 
estimated glomerular filtration rate (eGFR) and serum creatinine at 
transfer-out from ICU and at discharge from the hospital, days of 
RRT requirement, days of ICU and hospital stay, and serum albumin 
at discharge, and evaluation of mortality predictors in AKI.

Statistical analyses were performed using the statistical 
package for social sciences software (SPSS), version 20.0. The 
probability value was fixed at 0.05 or less. The sample size was 
calculated with a margin of error (α error) of 5%, a confidence 
interval (CI) of 95% (Z-score =1.96), the prevalence of AKI in our ICU 
at any given time (p) as 15% and absolute allowed error (d) of 5%. 

Using Cochran’s formula,
2
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 the sample size for adequate 

power was 196. Hence, a round figure of 200 patients was taken for 
this study. We stopped enrollment after 200 patients. Descriptive 
statistics were expressed as percentages and continuous variables 
as mean with standard deviation or median with range. For 
outcome, survival status was categorized into survivors and non-
survivors groups. The normality of data was assessed using 
Kolmogorov–Smirnov test. Pearson Chi-squared test or Fisher’s 
exact test, as appropriate was used to assess the association, and 

the strength of the association was assessed using the spearman 
correlation test. Mann–Whitney U test was used to compare the 
survivors and non-survivors with respect to the laboratory 
parameters. Kaplan–Meier survival curves and log-rank tests were 
used to compare survival between types of AKI and recovered/died 
at 30 days with respect to the days in ICU and hospital. Cox 
regression analysis was performed to calculate HR with respect to 
factors such as comorbidities, etiology, laboratory parameters, and 
covariates (age-group, AKI staging) affecting the time to event, that 
is, death. Multivariate Cox regression analysis was done to find out 
the most important factor predicting the time to event (death) 
among the significant factors with p < 0.05 in univariate analysis.

Re s u lts
A total of 200 patients were recruited into the study from four 
ICUs—one medical, one surgical, one cardiology, and one 
cardiothoracic surgery ICUs (Flowchart 1). The mean age of the 
cohort was 55.64 ± 17.04 years. About 28.5% were females and 
68.5% had AKI-KDIGO stage III. Urine output-based criteria for 
AKI was used in 6.5% of patients only whereas the rest of the 
patients had AKI diagnosed by serum creatinine criteria with 
or without urine output criteria. The etiological risk factors for 
AKI and co-morbid conditions associated with AKI are shown in  
Tables 1 and 2. Severe sepsis (33%), infections (32.5%), post-surgery 
(22.5%), and neurological causes (17%) were the major etiologies, 
though there was an overlap in several patients. Acute pancreatitis 
(11.5%), pneumonia (10.5%), and subarachnoid hemorrhage 
(5.5%) were the commonest individual etiologies leading to AKI. 
Among cardiovascular etiologies for causing AKI, emergency 
coronary artery bypass graft surgery, congestive heart failure, and 
post-coronary angiography atheroembolic disease were 3.5, 2.5,  
and 2%, respectively. Snakebite and organophosphorus-related 
AKI were seen in 3 and 1%, respectively. Tumor lysis syndrome-
related AKI and multiple myeloma cast nephropathy were seen 
in 3.5 and 3% of patients. Among the infections, malarial AKI was 
seen in 1.5% of patients, and diabetic foot-cellulitis-related AKI 
was in 9% of cases. One patient of type 2 lepra reaction developed 
AKI due to rifampicin-related acute interstitial nephritis (kidney 
biopsy proven).

At the time of ICU admission, only 41 (20.5%) patients required 
dialysis, however, some form of dialysis was instituted in overall 95 
(47.5%) patients during their ICU stay. Intermittent hemodialysis 
(IHD), sustained low-efficiency dialysis (SLED), continuous renal 
replacement therapy (CRRT), and acute peritoneal dialysis were 
used in 29 (30.6%), 32 (33.7%), 23 (24.3%), and 11 (11.6%) dialysis 
patients, respectively. Overall, 42% of patients required mechanical 
ventilation, with most among non-survivors (p = 0.0001), though 
the difference between CA-AKI and HA-AKI was insignificant  
(p = 0.93). About 19% of patients did not require any inotropes, 
55% required a single inotrope whereas 26% of patients required 
≥2 inotropes (Table 1).

Primary Outcome
The 30-day mortality was 42% and was predominantly seen 
among sepsis (63.1%, p = 0.0001), infections (16.7%, p = 0.0001), 
post-surgery (45.2%, p = <0.0001), poisoning (4.7%, p = 0.018), 
neurological disorders (p = 0.0001) and liver diseases (10.7%,  
p = 0.04). Mortality was nil in patients with drug-induced AKI  
(p = 0.003) and alcohol-related disorders (p = 0.075). The overall 
number of patients of CA-AKI and HA-AKI who required dialysis 
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Flowchart 1: Patients enrollment (CA-AKI and HA-AKI)

Table 1: Patient and disease characteristics among survivors and non-survivors

Variables Survivors (n = 116) Non-survivors (n = 84) p-value (Pearson χ2/Fisher’s exact test)

Comorbidities

DM, n (%) 21 (18.1) 37 (44.1) 0.0001

Hypertension, n (%) 8 (6.9) 19 (22.6) 0.0014

Cardiovascular disease, n (%) 13 (11.2) 24 (28.5) 0.0019

Cerebrovascular event, n (%) 4 (3.4) 10 (11.9) 0.021

Liver diseases, n (%) 4 (3.4) 11 (13.1) 0.01

Malignancy, n (%) 4 (3.4) 10 (11.9) 0.02

COPD, n (%) 5 (4.3) 4 (4.8) 1.0

Thyroid disorders, n (%) 4 (3.4) 2 (2.4) 1.00

Urinary system, n (%) 8 (6.9) 1 (1.2) 0.08

Others, n (%) 7 (6) 2 (2.4) 0.30

AKI stages

Stage I, n (%) 21 (18.1) 6 (7.1) 0.024

Stage II, n (%) 30 (25.9) 6 (7.1) 0.0007

Stage III, n (%) 65 (56) 72 (85.7) 0.0001

Age-groups

<30 years, n (%) 17 (14.7) 3 (3.6) 0.008

30–60 years, n (%) 57 (49.1) 36 (42.9) 0.38

>60 years, n (%) 42 (36.2) 45 (53.6) 0.01

Etiology

Sepsis, n (%) 13 (11.2) 53 (63.1) 0.0001

Infections, n (%) 51 (44) 14 (16.7) 0.0001

Post-surgery, n (%) 17 (14.6) 38 (45.2) <0.0001

Cardiovascular disease, n (%) 6 (5.2) 1 (1.2) 0.24

Liver disease, n (%) 4 (3.4) 9 (10.7) 0.04

(Contd...)
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Table 1: (Contd...)

Variables Survivors (n = 116) Non-survivors (n = 84) p-value (Pearson χ2/Fisher’s exact test)

Drug induced, n (%) 11 (9.5) 0 0.003

Poisoning, n (%) 0 4 (4.7) 0.018

Malignancy, n (%) 4 (3.4) 6 (7.1) 0.23

Alcohol abuse, n (%) 5 (4.3) 0 0.075

Neurological, n (%) 7 (6) 27 (32.1) 0.0001

Laboratory parameters

BMI median (range) 24.6 (21.9–32.5) 24.1 (18.1–29) 0.15

BSA median (range) 1.85 (1.54–2.03) 1.84 (1.51–2.04) 0.17

SOFA score median (range) 8 (1–16) 12 (2–18) 0.0001

Urine output median (range) 0.4 (0.1–0.6) 0.3 (0.1–0.6) 0.02

GFR median (range) 36 (5–123) 24 (4–107) 0.004

RRT

RRT requirement on admission, n (%) 16 (13.8) 25 (29.8) 0.0058

Mechanical ventilation

Mechanical ventilation given on admission 18 (15.52) 66 (78.6) 0.0001

Inotrope requirement

Inotrope not required, n (%) 30 (25.9) 8 (9.5) 0.003

Inotrope given = 1, n (%) 74 (63.8) 36 (42.9) 0.003

Inotrope given = 2, n (%) 12 (10.3) 32 (38.1) <0.0001

Inotrope given = 3, n (%) 0 8 (9.5) 0.0007
AKI, acute kidney injury; BMI, body mass index; BSA, body surface area; COPD, chronic obstructive pulmonary disease; GFR, glomerular filtration rate;  
RRT, renal replacement therapy; SOFA, sequential organ failure assessment

Table 2: Patients and disease characteristics of AKI types (CA-AKI and HA-AKI)

Variables CA-AKI (n = 111) HA-AKI (n = 89) p-value (Pearson χ2/Fisher’s exact test)

Comorbid conditions

DM, n (%) 21 (18.9) 37 (41.6) 0.34

Hypertension, n (%) 10 (9.0) 17 (19.1) 0.059

Cardiovascular disease, n (%) 11 (9.9) 26 (29.2) 0.0001

Cerebrovascular event, n (%) 5 (4.5)   9 (10.1) 0.12

Liver diseases, n (%) 8 (7.2) 7 (7.9) 0.009

Malignancy, n (%) 11 (9.9) 3 (3.4) 0.07

COPD, n (%) 8 (7.2) 1 (1.1) 0.045

Thyroid disorders, n (%) 2 (1.8) 4 (4.5) 0.41

Urinary system, n (%) 4 (3.6) 5 (5.6) 0.51

Others, n (%) 6 (5.4) 3 (3.4) 0.73

Age-groups

<30 years, n (%) 10 (9) 10 (11.2) 0.19

30–60 years, n (%) 58 (52.3) 35 (39.3) 0.06

>60 years, n (%) 43 (38.7) 44 (49.4) 0.13

Etiology

Sepsis, n (%) 31 (27.9) 35 (39.3) 0.08

Infections, n (%) 48 (43.2) 17 (19.1) 0.0003

Post-surgery, n (%) 9 (8.1) 46 (51.7) <0.0001

Cardiovascular disease, n (%) 5 (4.5) 2 (2.2) 0.38

Liver disease, n (%) 13 (11.7) 0 0.001
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Drug induced, n (%) 9 (8.1) 2 (2.2) 0.11

Poisoning, n (%) 10 (9) 0 0.003

Malignancy, n (%) 7 (6.3) 0 0.01

Alcohol abuse, n (%) 5 (4.5) 0 0.06

Neurological, n (%) 13 (11.7) 21 (23.6) 0.02

RRT requirement (>30 days)

RRT >30 days, n (%) 6 (5.4)   9 (10.1) 0.2
AKI, acute kidney injury; CA-AKI, community acquired AKI; COPD, chronic obstructive pulmonary disease; DM, diabetes mellitus; HA-AKI, hospital acquired 
AKI; RRT, renal replacement therapy

above 30 days were 5.4 and 10.1%, respectively (p = 0.21)  
(Table 2). Cox regression analysis revealed a higher likelihood 
of 30-day mortality among AKI secondary to systemic sepsis, 
hepatic disorders, poisoning, and neurological diseases and in 
those above 60 years of age (Table 3).

Secondary Outcomes
The overall median creatinine levels of the patients at the time of 
transfer out from the ICU and at discharge from the hospital were 3.3 
and 1.2 mg/Dl, respectively. The mean eGFR (CKD-EPI) on transfer 
out from ICU to the general ward was 46.9 ± 18.4 mL/min/1.73 m2 
and at discharge from the hospital was 67.1 ± 14.9 mL/min/1.73 m2.  
The median duration of stay in the ICU was 13 days for CA-AKI 
and 14 days for HA-AKI (p = 0.87) whereas the median stay in the 
hospital for CA-AKI and HA-AKI was 26 and 25 days, respectively 
(p = 0.56). There was no significant difference in the length of 
ICU stay (Fig. 1A) or hospital stay between CA-AKI and HA-AKI  
(Fig. 1B). The median ICU stay of KDIGO AKI stages I–III was 5 days, 
5 days, and 21 days, respectively (p = 0.0001) (Fig. 2A), whereas the 
median hospital stays for KDIGO AKI stages I–III was 17 days, 27 days,  
and 25 days, respectively (p = 0.0001) (Fig. 2B). Non-survivors had 
significantly lower median eGFR (p = 0.004), and lower median daily 
urine output at the time of AKI diagnosis (p = 0.02) compared to 
survivors, although no such relation was seen on Cox regression 
analysis. However, Cox regression analysis revealed an increased 

likelihood of 30-day mortality among those who had a higher SOFA 
score at onset, lower hemoglobin, and low serum iron (Table 4).

Di s c u s s i o n
During the COVID-19 pandemic, many ICUs were converted 
to COVID-19 ICUs for better management of COVID-19 and its 
complications including AKI all over the country. There is a 
paucity of published data on non-COVID-19 AKI in general ICUs 
during the pandemic. This study was aimed at assessing the 
spectrum of CA-AKI and HA-AKI, differences among survivors and 
non-survivors, 30-day mortality, length of ICU/hospital stay, and 
mortality predictors among non-COVID-19 AKI. In unison with 
the pre-COVID-19 (time period prior to February 2020) Indian AKI 
data,11–14 the majority of our population was middle-aged, although 
the elderly population was also reported.4 Our case mortality was 
higher among the older cohort and males.8,15 Mortality at 30 days 
was 42% in our study which was universally equatable,8,16 although 
the lower prevalence was seen when risk, injury, failure, loss, and 
end-stage kidney (RIFLE) classification was used.4 As in other 
studies, we had a direct relation between the AKI stage and ICU 
stay duration and increasing age, however, the AKI stage was not 
an independent factor for increased mortality.17

Sepsis-associated AKI lead the pack world over, and had 
worse outcomes induced drug-induced management, without 
any difference between CA-AKI and HA-AKI.18–20 Our study 

Table 3: Cox regression analysis for mortality due to AKI at 30 days of hospitalization

Variable  Walds test Crude HR (95% CI) p-value Adjusted HR (95% CI) p-value

Hypertension 0.010 1.034 (0.541–1.976) 0.920 – –

Cardiovascular disease 0.690 1.421(0.620–3.257) 0.406 – –

Malignancy 0.530 0.655 (0.210–2.046) 0.467 – –

Septicemia 13.52 2.948 (1.657–5.244)   0.0001 3.342 (2.035–5.489)   0.0001

Infections 0.229 1.191(0.583–2.432) 0.632 – –

Liver diseases 9.958 4.065 (1.701–9.712) 0.002 3.471 (1.651–7.300) 0.001

Poisoning 28.21 9.784 (4.22–22.70)   0.0001 9.130 (4.44–18.763)   0.0001

Neurological disease 3.888 1.971 (1.004–3.869) 0.049 2.126 (1.267–3.566) 0.004

Age-groups 6.163   0.046 – –

30–60 years 2.503 2.672 (0.791–9.026) 0.114 – –

>60 years 4.978 4.000 (1.18–13.51) 0.026 – –

AKI stages 4.443   0.108 – –

AKI stage II 0.880 0.560 (0.167–1.879) 0.348 – –

AKI stage III 0.479 1.385 (0.551–3.480) 0.489 – –
CI, confidence interval



Acute Kidney Injury from Intensive Care Units during COVID-19 Pandemic

Indian Journal of Critical Care Medicine, Volume 27 Issue 2 (February 2023)124

showed a significant association of sepsis with 30-day hospital 
mortality (adjusted HR: 3.34), thus confirming that sepsis and AKI 
synergistically worsen the outcomes among critically ill patients. 
Furthermore, our results showed less incidence of drug-induced 
AKI4,21 compared to a higher incidence of drug-induced HA-AKI 
reported by different authors.14,19 The declining trend in the 
incidence of drug-induced AKI may be attributed to the reduction 
in over-the-counter self-medication and increasing knowledge of 

precautions while prescribing medications, especially nephrotoxic 
drugs.4 The occurrence of AKI due to snake bites in our study 
was similar to those previously reported from India.4,12,14,18 
Three patients of snake bite-induced AKI died due to a delay in 
hospital visits due to COVID-19 restrictions and their preference 
for alternative therapeutics over an urgent tertiary center visit. 
All of them required RRT at admission and conformed to higher 
mortality.22

Figs 1A and B: Kaplan-Meier plot depicting the proportion of patients of HA-AKI and CA-AKI (y axis) in relation to (A) The length of ICU stay and 
(B) The length of hospital stay

Figs 2A and B: Kaplan-Meier plot depicting the proportion of patients with KDIGO AKI stages I-III (y axis) in relation to (A) The length of ICU stay 
and (B) The length of hospital stay

Table 4: Cox regression analysis of baseline continuous parameters for mortality due to AKI at 30 days of hospitalization

Variable  Walds test Crude HR (95% CI) p-value Adjusted HR (95% CI) p-value

Urine output 0.690 0.440 (0.06–3.05) 0.406 –

eGFR 0.541 1.003 (0.99–1.01) 0.462 –

SOFA score 6.542 1.097 (1.02–1.17) 0.011 1.107 (1.04–1.17) 0.001

Hb 7.371 0.883 (0.81–0.96) 0.007 0.879 (0.81–0.96) 0.003

TLC 1.918 1.00 (1.0–1.0) 0.166 –

Iron 9.630 0.983 (0.97–0.99) 0.002 0.982 (0.97–0.99) 0.001

Vitamin D3 1.734 0.991 (0.97–1.01) 0.188 –
CI, confidence interval; Hb, hemoglobin; eGFR, estimated glomerular filtration; TLC, total leucocyte count; SOFA, sequential organ failure assessment score
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Although DM in isolation did not have increased mortality, 
its association with other diseases tilted the balance. Increased 
mortality was seen to be associated with the presence of 
malignancy, but no significance was seen after adjusting the 
covariates.23 The odds of death were high with the presence of 
hematological malignancy.24 The occurrence of AKI in a general 
medical ward was an independent risk factor for death with 
hematological malignancy, use of inotropes, and higher serum 
creatinine in a southern India study, although this was not our 
mandate.24 Similarly, as in previous studies, our mortality was 
significantly higher in patients requiring more than one inotrope.11 
Our study had an occurrence of hepatic disorders with AKI in 7.5% of 
patients, and the 30-day mortality was significantly high (adjusted 
HR 3.47), similar to other studies in the literature.25–27

Patients with multiple comorbid conditions, such as hyper
tension, malignancy, DM, cardiovascular diseases, cerebrovascular 
events, and chronic obstructive pulmonary disease (COPD), were 
significantly associated with mortality.4,13,19,21,28,29 In addition, 
the mortality among AKI patients was directly proportional to 
the need for mechanical ventilation and increasing inotropic 
requirement.8,18,28 This indirectly conformed to the higher 
propensity of AKI as part of multiorgan system involvement to 
have adverse outcomes in the best of tertiary care centers, leave 
alone the smaller ICUs. All the pre-COVID era studies had a varied 
distribution of CA-AKI and HA-AKI, mostly the latter, due to surgical 
AKIs.4,11,12,14,30 In comparison, our study among non-COVID-19 AKI 
during the COVID-19 pandemic had a predominance of CA-AKI. The 
reason for this difference is due to the lower number of elective 
surgeries being done during the current pandemic. We did not 
include obstetric AKI as they were managed in the obstetric ward, 
and we also excluded trauma patients in this study as our hospital 
does not primarily treat trauma cases.

The length of stay in the ICU and hospital was similar between 
CA-AKI and HA-AKI. Furthermore, AKI stage III had longer stays in 
ICU and hospital as compared to AKI stages I and II, because this 
subset was sicker and had multiple comorbidities, and required 
RRT for a prolonged period. As in other studies, AKI stage III was an 
independent predictor of mortality.29 The cause of AKI and timing of 
RRT initiation did not have any causal association with above 30 days 
RRT requirement.31 We utilized all modalities of RRT as described in 
the results section. Acute peritoneal dialysis and CRRT were done 
in multiorgan involvement patients with more than two inotropic 
requirements. Similar to studies, urine output was an important 
parameter for predicting mortality in AKI, and utilization of this 
criteria detects AKI much earlier than serum creatinine criteria and 
may double AKI incidences in critically ill patients.32

Anemia, leucopenia, leukocytosis, and thrombocytopenia 
can estimate illness severity in AKI. 33 In our study, SOFA score 
was more predictive of adverse outcomes as published earlier for 
surgical ICUs.34 However no single scoring system was sufficiently 
sensitive and specific in predicting the development of septic AKI 
and in-hospital mortality for critically ill patients.34 The baseline 
SOFA score was a strong predictor of mortality in our study.

The limitations of our study were that it was a single-center 
study with a limited number of ICUs, a limited number of patients, 
and a lesser number of HA-AKI due to restricted elective surgeries 
due to the COVID-19 pandemic. We did negate many confounders 
by excluding patients with prior episodes of AKI, prior or current 
COVID-19 infection, CKD, renal transplantation, previous dialysis 
history, and organ donors. The strength of our study was that data 

was collected from more than 2 ICUs, and detailed multivariate 
analysis was done for clinical and biochemical parameters for the 
association, causation, and mortality risk calculation.

Co n c lu s i o n
Early identification of patients at risk of AKI may help to implement 
strategies to prevent this highly lethal and morbid condition and an 
early referral to a critical care unit having nephrology support may 
prevent adverse outcomes. The risk of mortality due to AKI increases 
with advanced age, higher stage of AKI, the requirement of RRT, 
hepatic dysfunction, higher SOFA score, anemia, lower serum iron 
levels, and mechanical ventilation at admission. The incidence of 
CA-AKI was more than HA-AKI among non-COVID-19 patients due to 
restricted elective surgeries during the current COVID-19 pandemic.
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