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Abstract

Sepsis-associated acute kidney injury (SA-AKI) is a common complication among hospitalized
patients. It is associated with increased mortality and a higher long-term risk of chronic kidney disease.
Prospective data from secondary-care hospitals remain limited. This prospective cohort study aimed to
determine renal recovery rates at 7, 30 and 90 days and to identify predictors of 90-day renal recovery in
patients with SA-AKI. A total of 166 patients admitted to Langsuan Hospital between June 10 and October 31,
2025 were included. Renal recovery rates at 7, 30 and 90 days were 42.3%, 63.5% and 74.4%, respectively,
with most recoveries occurring within the first 30 days in two-thirds of cases. Higher serum albumin levels
were independently associated with an increased likelihood of recovery [adjusted hazard ratio (aHR) 1.56,
95% confidence interval (95% CI) 1.12-2.18], whereas longer intensive care unit (ICU) length of stay was
associated with a reduced likelihood of recovery (aHR 0.95, 95% CI 0.90-0.99). In conclusion, in patients
with SA-AKI, blood albumin levels and length of stay in the intensive care unit may be used as factors to

screen for risk and plan future patient follow-up.
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ICU length of stay (days) 0 (0, 3) 0 (0, 2) 0 (0, 6.25) 0.111°
Ventilator duration 0.062°
no ventilator 110 (66.3) 79 (69.3) 31 (59.6)
< 96 hours 28 (16.9) 21 (18.4) 7 (13.5)
> 96 hours 28 (16.9) 14 (12.3) 14 (26.9)
Ventilator type 0.262°
None 41 (24.7) 32 (28.1) 9 (17.3)
Non-invasive 69 (41.6) 47 (41.2) 22 (42.3)
Invasive 56 (33.7) 35 (30.7) 21 (40.4)
Infection setting 0.012°
Community acquired 152 (91.6) 109 (95.6) 43 (82.7)
Hospital acquired 14 (8.4) 5 (4.4) 9(17.3)
Source infection 0.091¢
Fever/sepsis without a specific organ
source* 29 (17.5) 17 (14.9) 12 (23.1)
Pneumonia 63 (38) 38 (33.3) 25 (48.1)
Urinary tract infection 19 (11.4) 14 (12.3) 5(9.6)
Skin and soft tissue infection 28 (16.9) 21(18.4) 7 (13.5)
Gastrointestinal infection 5(3.0) 4 (3.5) 1(1.9)
Other 22 (13.3) 20 (17.5) 2 (3.8)
Septic shock 70 (42.2) 44 (38.6) 26 (50.0) 0.226°
Received Kidney Replacement Therapy 0.572°
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a9 1 Tayadiuyanazadbithonnizlansdounsuiiduiusnunisdeisa (SA-AKI) (n = 166) (da)

Smn (Fawaz)Anady + SD/AAIBFI (Q1, Q3)

U

agad’mqﬂﬂa Overall Renal recovery Non-recovery p-value
(n = 166) (n=114) (n =52)
(KRT)
None 155 (93.4) 108 (94.7) 47(90.4)
Intermittent hemodialysis 9 (5.4) 5 (4.4) 4(7.7)
Continuous renal replacement therapy 2(1.2) 1(0.9) 1(1.9)
NEWS2 score 7.82+4.14 7.39+3.79 877+ 474 0.068°
AKI stage 0.457°
xa Stage 1 90 (54.2) 65 (57.0) 25 (48.1)
Stage 2 26 (15.7) 18 (15.8) 8 (15.4)
Stage 3 50 (30.1) 31(27.2) 19 (36.5)
Cause of AKI' 0.293°
Sepsis alone (no other cause) 108 (65.1) 72 (63.2) 36 (69.2)
Sepsis with hypovolemia 25 (15.1) 21 (18.4) 4(7.7)
Sepsis with heart failure 15 (9.0) 11 (9.6) 4(7.7)
Sepsis with nephrotoxic drug 9 (5.4) 5(4.4) 4(7.7)
Sepsis with postrenal obstruction 1 (0.6%) 0 (0.0%) 1(1.9%)
Sepsis with other factors 8 (4.8%) 5 (4.4%) 3 (5.8%)
CKD stage, eGFR (mL/min/1.73 m?) 0.094°
eGFR = 60 92 (55.4%) 67 (58.8%) 25 (48.1%)
eGFR 45-59 28 (16.9%) 22 (19.3%) 6 (11.5%)
eGFR 30-44 33 (19.9%) 18 (15.8%) 15 (28.8%)
eGFR 15-29 13 (7.8%) 7 (6.1%) 6 (11.5%)
Admission Lactate (mmol/L), median (IQR) 3(1.8,4.5) 2.7 (1.8,4.275) 3.55(2.15,4.7) 0.043*
Albumin (g/dL), mean + SD 3.511+0.63 3.631+0.55 3.25+0.71 0.001°
Mortality 23 (13.9%) 0 (0.0%) 23 (44.2%) <0.001°

®Pearson’s chi-square test, *Independent-samples t-test, “Mann—Whitney U test, ‘Fisher’s exact test

*Fever/sepsis without a specific organ source included tropical infections, febrile illness without an identified source of infection,
and septicemia without a specific organ source.

TCause of AKl was classified as sepsis alone when no other contributing factor for AKI was identified, and as sepsis with other
contributing factors when hypovolemia, heart failure, nephrotoxic drug exposure, postrenal obstruction, or other potential
contributing factors were present.

SA-AKI: sepsis-associated acute kidney injury, ACEI: angiotensin-converting enzyme inhibitors, ARBs: angiotensin Il receptor
blockers, NSAIDs: non-steroidal anti-inflammatory drugs, ICU: intensive care unit, NEWS: national early warning score,
CRRT: continuous renal replacement therapy, AKI: acute kidney injury, CKD: chronic kidney disease, eGFR: estimated

glomerular filtration rate, SD: standard deviation
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@139 2 dannsuaivaslauunazand 7, 30 uaz 90 ulugthannizlenedounduisuiuinuaniziaze (SA-AKI)
(n = 166)

Time after AKI (days) Renal recovery (%) 95% Cl
7 42.3% 35.0-50.5
30 63.5% 56.0-71.0
90 74.4% 67.3-80.9

J1aT=1eY Kaplan-Meier method §1%3UUszaN AN MIAUMazaN0d laLaz T NNTaNuTaeas 95

SA-AKI: sepsis-associated acute kidney injury, AKI: acute kidney injury, CI: confidence interval
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(SA-AKI) (n = 166)

Univariate Multivariate
Variables
Crude HR (95%Cl) p-value Adjusted HR (95%ClI) p-value

Sex

female 1.36 (0.94, 1.96) 0.099 1.22(0.78,1.9) 0.383
Age (years)

<60 Reference -

> 60 1.01(0.69, 1.47) 0.944
Diabetes mellitus 1.07 (0.74, 1.55) 0.720 1.03 (0.67, 1.58) 0.901
Hypertension 1.11(0.77,1.61) 0.568 1.19(0.75, 1.89) 0.466
Cardiovascular disease 0.87 (0.48, 1.59) 0.653 0.7 (0.36, 1.34) 0.279
ACEI or ARB use 1.1(0.72,1.67) 0.669 0.9 (0.55, 1.48) 0.687
NSAIDs use 0.81(0.39, 1.66) 0.560 0.72(0.33, 1.54) 0.392
Ward

General Ward Reference -

ICU 0.9 (0.56, 1.43) 0.651

Hospital length of stay 0.99(0.97,1.01) 0.353

ICU length of stay 0.95(0.91, 0.99) 0.014 0.95 (0.9, 0.99) 0.020

Ventilator duration

no ventilator Reference -

< 96 hours 1.27 (0.79, 2.06) 0.329

> 96 hours 0.49 (0.28, 0.87) 0.014
Ventilator type

None Reference -

Non-invasive 0.85(0.54, 1.33) 0.474

Invasive 0.7 (0.43, 1.14) 0.151
Infection setting

Community acquired Reference -

Hospital acquired 0.38 (0.15, 0.93) 0.034
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(SA-AKI) (n = 168) (¢i8)

Univariate Multivariate
Variables
Crude HR (95%Cl) p-value Adjusted HR (95%ClI) p-value

Source infection

Fever/sepsis without a specific -

organsource Reference

Pneumonia 0.98 (0.56, 1.71) 0.934

Urinary tract infection 1.32 (0.66, 2.66) 0.432

Skin and soft tissue infection 1.43 (0.77, 2.67) 0.262

Gastrointestinal infection 1.39(0.47,4.12) 0.549

Other 1.84 (0.97, 3.49) 0.063
Septic shock 0.93 (0.64, 1.35) 0.710 1.24 (0.73,2.11) 0.431
Received Kidney Replacement Therapy
(KRT)

None Reference -

Intermittent hemodialysis 0.56 (0.23, 1.38) 0.209

CRRT 1.23(0.17, 8.8) 0.840
NEWS2 score 0.97 (0.92, 1.01) 0.164 1(0.94, 1.07) 0.978
AKl stage

Stage 1 Reference - Reference -

Stage 2 0.85(0.51, 1.44) 0.549 0.85(0.48, 1.51) 0.589

Stage 3 0.7 (0.46, 1.08) 0.108 1.02 (0.58, 1.81) 0.935
Causes of AKI

Sepsis alone (no other cause) Reference -

Sepsis with hypovolemia 1.31(0.81,2.13) 0.273

Sepsis with heart failure 1.11 (0.59, 2.09) 0.753

Sepsis with nephrotoxic drug 0.65 (0.26, 1.61) 0.352

Sepsis with postrenal obstruction 0(0, 1) 0.963

Sepsis with other factors 0.83 (0.33, 2.04) 0.680
CKD stage, eGFR (mL/min/1.73 m?)

eGFR = 60 Reference - Reference -

eGFR 45-59 1.31(0.81,2.12) 0.269 1.11 (0.67, 1.84) 0.679

eGFR 30-44 0.73 (0.44, 1.23) 0.243 0.61 (0.35, 1.06) 0.080

eGFR 15-29 0.77 (0.36, 1.69) 0.520 0.62(0.28, 1.41) 0.255
Admission Lactate 0.94 (0.88, 1.02) 0.120 0.96 (0.88, 1.04) 0.339
Albumin 1.56 (1.15,2.13) 0.005 1.56 (1.12,2.18) 0.009

J1ATzRe8 Cox proportional hazards regression L& multivariable Cox proportional hazards regression

SA-AKI: sepsis-associated acute kidney injury, ACEI: angiotensin-converting enzyme inhibitors, ARBs: angiotensin Il receptor
blockers, NSAIDs: non-steroidal anti-inflammatory drugs, ICU: intensive care unit, NEWS: national early warning score,
CRRT: continuous renal replacement therapy, AKI: acute kidney injury, CKD: chronic kidney disease, eGFR: estimated

glomerular filtration rate, HR, hazard ratio, Cl: confidence interval
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