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Purpose: Diabetic kidney disease (DKD) represents a unique subset of patients with chronic 
kidney disease (CKD). Acute kidney injury (AKI) is implicated in DKD progression; 
however, their interplay is not studied well. We studied risk factors for AKI and the effect 
of AKI on disease progression in a homogeneous group of patients with DKD.
Patients and Methods: We conducted a retrospective open cohort study of patients with 
DKD at a single tertiary care centre between August 2016 – August 2019. Patients with a 
minimum follow-up of 2 years were included in the study. The incidence, etiology and risk 
factors for AKI were studied. The primary outcome studied was the effect of AKI on 
reduction in estimated glomerular filtration rate (eGFR) in DKD. Loss in eGFR by 50% 
and need for renal replacement therapy or reaching CKD stage V were studied as secondary 
outcomes.
Results: Two hundred and ninety-two DKD patients meeting the study criteria with a 
follow-up of 29.57 (±4.3) months were included. The incidence of AKI was 31.1%. Sepsis 
was the most common etiology (61%). Proteinuria was an independent risk factor for AKI 
after adjusting for covariates (adjusted OR - 1.158; 95% CI (1.018–1.316); p=0.025). In 
patients with AKI, median decline in eGFR was 10.29 mL/min/1.73m2/year (IQR-5.58– 
13.84) which was significantly higher compared to patients with no AKI [eGFR 7.25 (IQR 
5.06–11.38); p-0.014]. On subgroup analysis, sepsis-induced AKI (versus non-sepsis AKI; 
p<0.001) and higher AKI stage (stage 2/3 versus stage 1; p=0.019) were associated with a 
faster decline in eGFR.
Conclusion: AKI is common in patients with DKD with sepsis being the most common 
etiology. AKI in diabetic kidney disease is associated with a faster decline in eGFR. Baseline 
proteinuria is an independent risk factor for AKI.
Keywords: diabetic kidney disease, acute kidney injury, GFR decline, proteinuria, sepsis

Introduction
Diabetic kidney disease (DKD) is a well-established and major complication of 
diabetes mellitus (DM). An estimated 20% to 40% of patients develop DKD in their 
lifetime.1,2 It is often punctuated by an unpredictable course, heralded by a non- 
linear fall in glomerular filtration rate (GFR) compared to other etiologies of 
chronic kidney disease (CKD).3 Risk factors for CKD progression, in general, 
include various modifiable and non-modifiable factors like gender, racial differ
ences, genetics, presence of co-existing comorbid illness, metabolic factors and 
acute kidney injury (AKI).4 AKI and CKD are now considered as an integrated 
clinical syndrome in nephrology practice.5 Long-term consequences of AKI include 
progression to end-stage kidney disease (ESKD), adverse cardiovascular and 
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cerebrovascular events together resulting in increased mor
bidity, decreased quality of life and increased mortality.6 

Studies have shown AKI not only as a risk factor for 
progressive CKD but CKD itself being a risk factor for 
recurrent AKI.7 However despite this close association 
between AKI and CKD, their interplay is often complex 
and poorly understood.

DKD is one of the most common causes of ESKD 
worldwide.8 Type 2 DM with or without underlying 
CKD has been independently implicated as a risk factor 
for AKI.9 Hence, the impact of AKI on patients with DKD 
assumes widespread importance. The relationship between 
CKD and AKI has been explored in the previous literature 
which included either only elderly patients,10 hospitalized 
patients,11 postoperative patients12,13 which were hetero
geneous study populations (including non-CKD and CKD 
with different etiologies). There are very few studies that 
have looked into the relationship between AKI and dia
betes or AKI in diabetic kidney disease.14–16 Though AKI 
is described as a risk factor for DKD progression, intricate 
variables such as incidence, etiology, risk factors, impact 
on the rate of decline in GFR have not been well studied.

Our study was intended to look into the relationship 
between AKI in a homogeneous group of patients with 
DKD from an epidemiological perspective. Here we stu
died the incidence, etiology and risk factors for AKI and 
the effect of AKI on reduction in estimated glomerular 
filtration rate (eGFR) in DKD. We also looked into how 
different stages and different etiologies of AKI may affect 
the renal outcomes. This study could potentially help in 
better understanding the AKI characteristics in DKD, 
which would then facilitate both to identify “at risk” 
patients who may be prone to AKI and to chart the pro
gression of their renal disease.

Patients and Methods
The study was a retrospective open cohort design. All 
procedures followed were in accordance with the ethical 
standards of the responsible committee on human experi
mentation (institutional and national) and with the 
Helsinki Declaration of 1975, as revised in 2008. All 
patients visiting the outpatient departments or getting 
admitted at Kasturba Medical College and Hospital, 
Manipal between August 2016 – August 2019, fulfilling 
the study criteria, with a minimum follow-up of 2 years 
were included in the study. After successfully seeking an 
approval from the institutional ethics committee 
(Registration No. ECR/146/Inst/KA/2013) (IEC 49/2016), 

the laboratory data of the patients were retrieved from the 
electronic hospital management system using the interna
tional classification of diseases 10 (ICD-10) coding sys
tem. The corresponding clinical data were obtained from 
case files that were available in the medical records sec
tion. Patient data confidentiality was maintained. Our insti
tutional ethics committee approved a waiver of consent as 
this was a retrospective study. Only the primary investi
gator had access to the medical records. There were no 
direct identifiers collected for the patient apart from hos
pital numbers which were later coded to patient number 
1,2,3 . . . to maintain confidentiality during data analysis 
and publication.

Inclusion Criteria
● 1) Type 2 DM patients aged >18 years with CKD- 

stage G1-G4 as per the Kidney Disease: Improving 
Global Outcomes (KDIGO) guidelines17 and with 
diabetic nephropathy based on the following:

● Presence of persistent proteinuria with urine protein 
creatinine ratio >300 mg/g creatinine, with additional 
evidence of diabetic retinopathy and absence of clin
ical or laboratory evidence of any other renal disease
18 OR patients with a renal biopsy done showing 
features of diabetic nephropathy in the absence of 
diabetic retinopathy.

Exclusion Criteria
1. Patients with Type 2 Diabetes Mellitus with a non- 

diabetic kidney disease
2. Patients with CKD stage 5 (eGFR <15mL/min).

Baseline clinical characteristics like age, body mass index 
(BMI), gender, presence of cardiovascular disease (left 
ventricular dysfunction (systolic/diastolic), prior acute cor
onary syndrome or prior cerebrovascular accident), use of 
angiotensin-converting enzyme inhibitors/angiotensin 
receptor blockers (ACEi/ARB) were collected. eGFR was 
calculated as per the CKD Epidemiology collaboration 
formula (CKD EPI).19 Patients were grouped into AKI/ 
No AKI and their baseline characteristics and outcomes 
were compared. In cases of multiple outpatient visits or 
hospital admissions, we considered the visit during which 
AKI was diagnosed. Peak creatinine value during the acute 
episode was used to calculate the AKI staging and eGFR. 
The last creatinine value obtained within the study period 
and at least 3 months following the AKI episode were 
taken to calculate the eGFR decline for these patients. 
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For patients who did not develop AKI during follow-up 
visits, we took the baseline creatinine during the screening 
and the last creatinine value obtained within the study 
period to calculate the eGFR decline.

Definitions
1. AKI and its staging: Episodes of acute kidney 

injury (AKI) were documented and staged using 
serum creatinine criteria of KDIGO guidelines.20 

Urine output criteria were not used. AKI was 
defined as an increase in serum creatinine by 
0.3mg/dl within 48 hours or >1.5 times known 
baseline value occurring within 1 week. Staging 
of AKI was done as below

Stage 1: 1.5–1.9 times above baseline OR > 0.3 mg/dl 
increase.

Stage 2: Increase by 2–2.9 times baseline
Stage 3: Increase by >3 times baseline or increase in 

serum creatinine to >4mg/dl or the initiation of renal 
replacement therapy

2. Sepsis: Sepsis was defined as per the 3rd 
International consensus definition released in 
2016.21 A combination of evidence of infection and 
2 out of 3 criteria in quick Sequential Organ Failure 
Assessment (qSOFA) score was used.

Study Outcomes
The primary outcome was a measure of the decline in 
eGFR mL/min/1.73m2/year. Secondary outcomes that 
were assessed included eGFR loss by 50% or attainment 
of Stage 5 CKD/Need for renal replacement therapy (RRT) 
at last follow-up. Risk factors associated with the occur
rence of AKI were also studied. Details of AKI etiology 
were also collected. Patients with sepsis-associated AKI 
were compared with those with other etiologies to assess 
the outcomes.

Statistical Analysis
Baseline characteristics were expressed in terms of mean ± 
standard deviation (SD) (normal distribution), median 
interquartile range (IQR) (non-normal distribution) for 
continuous variables and as number (percentages) for cate
gorical data. Comparisons were made using t-tests (normal 
distribution) and Mann–Whitney U-test (non-normal dis
tribution) test for continuous variables. Categorical vari
ables were compared with Chi-square or Fisher exact tests. 

Risk factors were compared between AKI and Non-AKI 
groups with univariate analysis. Significant risk factors 
from univariate analysis were used to construct a model 
for multivariate (binary) logistic regression. Hosmer and 
Lemeshow goodness of fit test was used to validate the 
model. Multicollinearity among significant risk factors 
was tested by collinearity statistics using Tolerance and 
Variation inflation factor (VIF) values. Renal outcomes 
were also compared for the severity of AKI based on 
staging and also based on the etiology of AKI (sepsis 
versus other etiology). For patients with more than 1 
episode of AKI, the AKI episode with higher staging 
was taken for analysis. A p-value of <0.05 was taken as 
significant. The statistical analysis was done by IBM SPSS 
Statistics for Windows, version 20 (IBM Corp., Armonk, 
N.Y., USA). A complete case analysis was done and cases 
with missing data were excluded from the analysis.

Results
Baseline Characteristics
Three hundred and twelve patients meeting the study cri
teria were screened into the study and subsequently, 292 
patients completing a minimum of 2 years of follow-up 
were included in the analysis (Figure 1). Baseline charac
teristics are as per Table 1. The mean age was 59.03 
(±10.23) years. Median eGFR at baseline was 52.72 
(IQR- 35.52–71.09). Patients with CKD stage G3 were 
the highest in number 116 (39.7%). There were 54.1% of 
patients on either angiotensin-converting enzyme (ACE) 
inhibitors or angiotensin receptor blockers (ARB). Forty- 
one percent of patients had baseline cardiovascular 
disease.

AKI Characteristics, Etiology, Risk 
Factors
Overall, 91/292 (31.1%) patients had AKI, of which 17 
(16.03%) required renal replacement therapy. Total epi
sodes of AKI were 106 with 14 patients having >1 epi
sode. One-third of patients had AKI stage 3 (Table 2) 
Sepsis was the commonest etiology in 65/106 episodes 
(61%.) (Figure 2). Patients with AKI had a lower baseline 
eGFR (mL/min/1.73m2) (51.30 (IQR-37.15–70.72) versus 
54.65 (IQR-39.15–69.31); p-0.042) and higher proteinuria 
(1.64 (IQR – 0.63–3.42) versus 1.1 (IQR 0.50–2.55); p = 
0.021; g/g creatinine) (Table 1). Binary logistic regression 
analysis showed that urine protein creatinine ratio (UPCR) 
was independently associated with the occurrence of AKI- 
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Adjusted Odds ratio (OR) 1.158; 95% CI (1.018–1.316); 
p=0.025

AKI Outcomes
Mean follow-up of the patients was 29.57 (±4.3) months.

Overall the median decline in eGFR was 7.65 mL/min/ 
1.73 m2/year (IQR- 5.20–13.02) with 95 (32.5%) patients 
having an eGFR loss of 50% or more and 64 (21.9%) 
reaching stage 5 CKD/need for RRT (Table 3).

Patients with AKI had a significant decline in eGFR/ 
year (10.29 (IQR-5.58–13.84)) when compared with 
patients without AKI (7.25 (IQR 5.06–11.38); p-0.014)

AKI was a significant association for eGFR loss of 
50% (Odds Ratio 2.56; 95% CI (1.528–4.312); p<0.001) 
(Table 3)

Subgroup Analysis – AKI Staging and 
Etiology
Patients with stage 2 or 3 AKI had a faster decline in 
eGFR (mL/min/1.73m2/year) compared to stage 1 AKI 
[11.05 (IQR 6.66–15.24) versus 7.34 (IQR 4.65–11.54); 
p=0.019] (Table 4). There were 17 patients with AKI 
episodes requiring hemodialysis. Patients who required 
hemodialysis had a median decline in eGFR (mL/min/ 
1.73m2/year) of 13.18 (IQR 7.07–16.45) versus 9.37 
(IQR 5.49–13.54) for patients with AKI but who did not 
require hemodialysis (p=0.058). In the subgroup of 
patients requiring hemodialysis, 58.8% (10 out of 17) 
reached an end point of eGFR loss of 50% and 41.2% (7 
out of 17) reached an end point of Stage 5 CKD at last 
follow-up.

Sepsis-associated AKI episodes resulted in a faster 
decline in eGFR (mL/min/1.73m2/year) [11.75 (IQR 
7.50–15.09) versus 6.89 (IQR 4.65–10.65); p-value – 
0.001)] (Table 5)

Discussion
The prevalence of CKD is pegged to be nearly one-third in 
patients with DM.1,22 Patients with diabetic kidney disease 
are known to develop episodes of AKI where either there 
is no recovery in the short term or may result in acceler
ated progression of kidney disease in the long term.23 

Additionally, DM is a risk factor for AKI irrespective of 
underlying CKD status24. Evidence for overall risk for 
AKI in a community-based cohort was obtained from a 
retrospective analysis of the United Kingdom (UK) gen
eral practice database by Girman et al in which they 

concluded that Type 2 DM was a significant risk factor 
for AKI.14 A recent observational study by Hapca et al 
concluded from their cohort of patients that in the absence 
and presence of CKD, the rates of AKI were nearly 5 
times and 2 times, respectively, for patients with diabetes 
compared to the control groups.16 Mechanisms postulated 
to explain the susceptibility of DM to AKI include 
endothelial dysfunction due to upregulation of vasocon
strictor endothelin −1 (ET-1), downregulation of nitric 
oxide production,25,26 proximal tubular injury secondary 
to upregulation of inflammatory cytokines like tumour 
necrosis factor (TNF)- α, interleukin (IL)-1, IL-6, mala
daptive repair process which causes scarring and tubuloin
terstitial fibrosis leading to CKD progression and 
ESKD.27,28

We studied the incidence of AKI in our cohort as most 
of the observational studies included incidences of AKI 
only in hospitalized patients, critically ill,11 elderly,29 post- 
surgical patients30. The calculated yearly incidence of AKI 
in our cohort was 12.6% (31.1% patients over a mean 
follow up of 29.57 (±4.3) months). This is a significant 
departure from published studies by Thakar et al31 and 
Monseu et al32 who reported a yearly incidence of AKI of 
2.8% and 5.2%, respectively.31,32 AKI episodes were more 
severe in our cohort with nearly a third of episodes (35/ 
106) being classified as stage 3 compared to 12%31 and 
6%32 in other studies. It is important to note that while in 
our study we dealt with patients with established DKD, the 
cohort of patients in the comparative studies had patients 
with only diabetes and with few having DKD. The base
line eGFR in our patients was 52.72 mL/min/1.73m2 

(IQR- 35.52–73.09) whereas it was 81.1 (±25.9) mL/min/ 
1.73m2 and 73.6 (±23.9) mL/min/1.73m2 in studies by 
Thakar et al and Monseu et al, respectively. In the study 
by Sykes et al in the salford kidney study (SKS) cohort, 
where patients with CKD of different etiologies were 
followed up, 16.4% had DKD. The overall incidence of 
AKI in that cohort was a reported 28.11% (643 out of 
2287), with a yearly incidence of 11%. The baseline eGFR 
in this cohort was 28.4 mL/min/1.73m2.33 The variations 
in the incidence and severity of AKI episodes, between our 
and the other studies can be explained by differences in 
baseline renal functions of patients enrolled in the study. A 
lower baseline eGFR could have adversely increased the 
susceptibility of developing an AKI episode, with a corre
sponding increment in the AKI stage. A similar incidence 
of AKI in the salford kidney study cohort supports our 
hypothesis.
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In our study, patients with AKI had a lower baseline 
eGFR and a higher degree of proteinuria on univariate 
analysis and proteinuria was found to be independently 
associated with AKI incidence on logistic regression. For 
every 1g/g increase in proteinuria (UPCR) there was a 
15.8% increase in the risk of AKI. The study by Monseu 
et al also concluded that a lower eGFR and a higher 
albuminuria were significantly associated with AKI32. In 

a large cohort study in Alberta, Canada, among hospita
lized patients with AKI, moderate to heavy proteinuria 
was a risk factor for AKI across all eGFR groups.34

We further noted that patients with AKI had a significantly 
faster rate of decline in eGFR. In addition, significantly more 
patients with AKI reached an end point of 50% eGFR reduc
tion when compared to those without AKI. The results are in 
concordance with other studies done in CKD patients with 

312 patients with diabetes visiting 
OPD or admitted screened for 
inclusion and exclusion criteria –
August 2016- August 2017 

AKI group (n=99) Non-AKI group (n=213)

Missing data/expired/ loss to 
follow-up: 8 in AKI group: 
excluded

Missing data /expired/ loss 
to follow-up: 12 in non-AKI 
group: excluded

AKI group (n=91) Non-AKI group (n=201)

Parameters studied
Demographics 
BMI
MAP 
eGFR 
Proteinuria
HbA1C
Cardiovascular disease
ACEi/ARB
AKI etiology and Staging 

Parameters studied
Demographics 
BMI
MAP
eGFR
Proteinuria
HbA1c 
Cardiovascular disease 
ACEi/ARB

Minimum 2 years follow up

Figure 1 Flow chart of participants.  
Abbreviations: OPD, outpatient department; AKI, acute kidney injury; BMI, body mass index; MAP, mean arterial pressure; ACEi/ARB, angiotensin-converting enzyme 
inhibitors/angiotensin receptor blockers; HbA1c, glycosylated haemoglobin; eGFR, estimated glomerular filtration rate.
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different etiologies.7,33,35–37 Case in point are the findings of 
both, Thakar et al and Monseu et al done in diabetic patients 
demonstrating that AKI is a risk factor for CKD progression in 
patients with low baseline GFR.31,32 AKI in an already com
promised kidney function causes additional damage, tubuloin
terstitial fibrosis, thus accelerating the progress of GFR 
decline. Moreover, a compromised renal reserve makes it 
more vulnerable to additional insult.38

The severity of AKI is associated with a faster progres
sion of CKD. Stage 2/3 AKI was associated with a steeper 
decline in eGFR as compared to patients with stage 1 AKI in 
our cohort. Patients requiring dialysis had a faster decline in 
eGFR compared to the patients who had AKI but did not 
require dialysis though this association did not reach statis
tical significance. These findings are similar to studies by 
Thakar et al31 done in diabetic patients and Neyra et al39 done 
in CKD patients with sepsis-associated critical illness. 
Diabetes is also nefariously linked with an immune 

dysfunction; which includes defects in both, humoral and 
cell-mediated immunity. With an added neutrophil dysfunc
tion, a diabetic state cumulatively leads to an increased 
susceptibility to sepsis.40,41 In a recent meta-analysis of 
sepsis-associated AKI, DM has been shown to be an inde
pendent risk factor42. That sepsis and diabetes are the most 
common risk factors for AKI in the critically ill has been 
shown in many studies11,43,44. However, studies looking into 
this aspect in patients with DKD or CKD, in general, are 
lacking. Most conclusions have been derived on patients with 
CKD in a subset of the patients studied. We found sepsis to 
be the leading etiology for AKI in 61% of episodes. In 
addition, patients with a sepsis-associated AKI showed 
greater decline in eGFR which was in stark contrast com
pared to other etiologies. The prior studies16,31,32 done on 
patients with diabetes mellitus and diabetic kidney disease 
did not study the causes for AKI. We acknowledge that 
sometimes there could be an overlap in the causes leading 

Table 1 Baseline Characteristics of Patients

Parameters Overall (n= 292) AKI (n=91) No AKI (n=201) p-valuea

Age (years) 59.03 (±10.23) 58.53(± 9.79) 59.91 (± 10.57) 0.900
Males (n)(%) 203(69.5) 69 (75.8) 134 (66.6) 0.114

BMI (kg/m2) 25.11 (IQR-22.92–26.82) 25.01(IQR-22.89–27.53) 24.52 (IQR-22.48–26.29) 0.502

Mean arterial pressure (mm of Hg) 103.11(±10.97) 102.56(±11.09) 103.56 (±10.93) 0.565
Use of ACEi/ARBs 158 (54.1) 48 (54.7) 110 (52.7) 0.753

HbA1C % 8.25 (IQR 7.04–9.97) 8.41 (IQR – 7.35–10.02) 8.1 (IQR-7.00–10.30) 0.694

Cardiovascular disease (n)(%) 120 (41.1) 38 (41.7) 82 (40.7) 0.872
Urine protein creatinine ratio (g/g) 1.2 (IQR- 0.51–2.72) 1.64 (IQR – 0.63–3.42) 1.1 (IQR 0.50–2.55) 0.021*

eGFR (mL/min/1.73 m2) 52.72 (IQR- 35.52–71.09) 51.30.(IQR-37.15–70.72) 54.65 (IQR-39.15–69.31) 0.042*
Serum creatinine (mg/dl) 1.4 (IQR 1.00–1.80) 1.4 (IQR 1.00–1.85) 1.3 (IQR 1.10–1.70) 0.611

CKD staging (n)(%) 0.281

Stage G1 39 (13.4) 12 (13.2) 27 (13.4)

Stage G2 80 (27.4) 29 (31.8) 51 (25.4)
Stage G3 116 (39.7) 38 (41.8) 78 (38.8)

Stage G4 57 (19.5) 12 (13.2) 45 (22.3)

Notes: *Significant values (p<0.05), aUnivariate analysis. 
Abbreviations: BMI, body mass index; ACEi, angiotensin converting enzyme inhibitors; ARBs, angiotensin receptor blockers; HbA1c, glycosylated hemoglobin; IQR, 
interquartile range.

Table 2 Acute Kidney Injury – Characteristics (Total Patients n=292)

Total patients with AKI – n (%) 91 (31.1)

Total patients with >1 AKI episode 14
Total AKI episodes – n 106

AKI staging – n (%) Stage 1 34 (31.9)

Stage 2 37 (35.2)
Stage 3 35 (33)

Need for RRT – n(%) 17 (16)
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to AKI which can make it difficult to pinpoint an exact 
etiology. However, all patients presenting with AKI were 
assessed for signs of hypovolemia, they were then treated 
with fluid boluses if hypovolemia was confirmed. Urinary 

tract obstruction was ruled out by ultrasonography and all 
nephrotoxic drugs were stopped at admission. When AKI 
persisted despite these measures, we assigned the diagnosis 
as sepsis when they fulfilled the definition of sepsis21.

Figure 2 Etiology of AKI.

Table 3 Outcomes in AKI

Outcome Overall (n=292) AKI (n=91) No AKI (n=201) p-value

eGFR decline (mL/min/1.73m2/year) 7.65 (IQR 5.20–13.02) 10.29 (IQR-5.58–13.84) 7.25 (IQR 5.06–11.38) 0.014*

eGFR loss by 50%(n)(%) 95 (32.5) 43 (47.3) 52 (25.8) <0.001*

Stage 5 CKD/Need for RRT (n)(%) 64 (21.9) 25 (27.4) 39 (19.4) 0.123

Note: *Significant P-value (<0.05). 
Abbreviation: RRT, renal replacement therapy.

Table 4 AKI Outcomes as per Staging

Outcome AKI Stage 1 n= 29 AKI Stage 2 and 3 n=62 p-value

eGFR decline (mL/min/1.73m2/year) 7.34 (IQR 4.65–11.54) 11.05 (IQR 6.66–15.24) 0.019*

eGFR loss by 50% (n)(%) 12(41.3) 31(50) 0.443
Stage 5 CKD/Need for RRT (n)(%) 8 (27.6) 17 (27.4) 0.987

Note: *Significant P-value (<0.05).

Table 5 AKI Outcomes – Sepsis AKI versus Non-Sepsis AKI

Outcome Sepsis AKI (n=56) Non Sepsis AKI (n=35) p-value

eGFR decline (mL/min/1.73m2/year) 11.75 (IQR 7.50–15.09) 6.89(IQR 4.65–10.65) <0.001*

eGFR loss by 50% (n)(%) 28 (50) 15 (42.9) 0.507
Stage 5 CKD/Need for RRT (n)(%) 15 (26.8) 10 (28.6) 0.853

Note: *Significant P-value (<0.05).
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The strength of our study was that we studied a homo
geneous cohort of patients with diabetic kidney disease. In 
the same cohort, we managed to study the incidence, risks, 
etiology as well as renal outcomes. Our study may have 
important clinical implications for practice. Firstly, patients 
with diabetes and kidney disease are more prone to AKI. 
Thus, we may need to monitor kidney functions frequently. 
Since ours was a retrospective cohort with irregular follow- 
ups, we cannot comment on the appropriateness of the 
frequency. However, prospective studies may look into 
this aspect. Secondly, we have shown that sepsis is still a 
common cause for AKI for diabetic CKD patients even 
outside the critical care/surgical settings which should 
make us more vigilant to rule out any source of sepsis in a 
patient with AKI and underlying DKD. We acknowledge 
that our study does have its limitations. The design of the 
study, being a single-centre study with a retrospective 
design. We performed a complete case analysis and had to 
exclude cases with missing data/no follow up.

Conclusions
AKI is common in patients with DKD and so is sepsis as a 
cause for AKI. AKI, severity of AKI and presence of sepsis 
is associated with a faster decline in eGFR. Proteinuria is 
independently associated with AKI incidence. Prospective 
studies looking into strategies dealing with AKI prevention, 
prevention of sepsis are needed to develop interventions 
that may slow the progression of DKD.
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