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Background

Acute kidney injury (AKI) is a common complication of COVID-19 patients, especially in the ICU
* Reported in 20% to 80% of hospitalised patients worldwide
 Significant discrepancy in global ICU incidence (variable access to ICU)

Numerous proposed mechanisms of injury
* Intrarenal inflammation, mitochondrial stress, vascular permeability, hypercoagulability
 Direct infection by SARS-CoV-2

Associated with adverse short- and long-term consequences
» Mortality, prolonged length of stay, resource utilisation
» Chronic kidney disease and kidney failure
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Objectives

Aim: To assess the risk of new or progressive CKD in COVID-19 patients with
AKI and the frequency of proteinuria screening in this population.

Hypothesis: That compared with COVID-19 patients without AKI, those with
AKI would have a higher risk of new or progressive CKD.
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Study design

* Prospective observational cohort study in 16 Australian ICUs
» Linkage between SPRINT-SARI, ANZICS CORE, local EMR
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Eligibility
* Inclusion: critically ill adults with COVID-19
« Exclusion: pre-existing kidney failure

Exposure

» AKI diagnosed and staged using 2012 KDIGO criteria
 Patients were followed for up to one year after hospital discharge
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Qutcomes

Primary: New or progressive CKD

* New = a sustained eGFR <60 mL/min/1.73m? for 23 months

» Progressive = a decline in KDIGO eGFR category accompanied by a 25%
or greater drop in eGFR from baseline

Secondary: Frequency of testing for proteinuria; assessment of the
association of proteinuria with an increased risk of CKD
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Adults admitted to ICU for COVID-19 pneumonia in Australia
from January 2020 to June 2022
N = 6931
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Patients from the 16 participating centers
N =3193
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Excluded
Chronic hemodialysis, n = 303

Included for analysis
N = 2890
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Control
n = 2011

y

69%

Acute kidney injury
n=_879

Stage 1 =43%
Stage 2 = 28%

31%

Stage 3 = 29%
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Table 1. Baseline characteristics, interventions and outcomes of patients with and without AKI

. Overall No AKI AKI
Variables
N =2890 N=2011 N =879

Demographics
Age, years 57+16 55+17 60+16
Sex female 1 086 (38) 802 (40) 284 (32)
Body mass index, kg.m-2 33+24 33+27 33+15
Comorbidities
Current smoker 74 (3) 55 (3) 19 (2)
Chronic cardiac disease 446 (15) 263 (13) 183 (21)
Chronic immunosuppression 288 (10) 161 (8) 127 (14)
Past use of renin angiotensin system blockers 703 (24) 442 (22) 261 (30)
Diabetes 671 (23) 429 (21) 242 (28)
Rheumatological disease 118 (4) 64 (3) 54 (6)
Prognostic scores

| APACHE I score 156 1315 1746 |
Renal function

| Baseline serum creatinine, ymol.L 7521 74321 7522 |
Serum creatinine at ICU admission, gmol.L"! 9390 7325 140+£148
eGFR at ICU admission, ml.min-1.1.73m-2 78+169 86+201 59+26
Renal replacement therapy during ICU stay 18 (1) 0 (0) 18 (2)
Intervention during ICU stay
Invasive mechanical ventilation 1 332 (46) 776 (39) 556 (63)
Vasopressor/Inotrope 601 (21) 312 (16) 289 (33)
Corticosteroid 2 487 (86) 1737 (86) 750 (85)
Antibiotic 811 (28) 520 (26) 291 (33)
Antibodies 400 (14) 252 (13) 148 (17)
ECMO 9 (0) 4 (0) 5(1)
Tracheostomy 206 (7) 97 (5) 109 (12)
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Table 2. Outcomes of patients with and without AKI

. Overall No AKI AKI
Variables
N=2890 N=2011 N=879
Outcomes
ICU Outcome
| Death 353 (12)  134(7) 219 (25)]
Other hospital 270 (10) 173 (9) 97 (11)
Rehabilitation 4 (0) 0(0) 4 (0)
Ward 2209 (78) 1660 (84) 549 (63)
Other 54 44 10
Hospital Outcome
| Death 424 (15)  172(9) 252 (29)]
Discharged home 1863 (64) 1472(73) 391 (44)
Palliative discharge 9 (0) 1 (0) 8 (1)
Transfer to other facility (acute hospital) 355 (12) 228 (11) 127 (14)
Transfer to other facility (rehabilitation) 238 (8) 137 (7) 101 (11)
Other 1(0) 1(0) 0 (0)

Median follow up in hospital survivors = 4.87 months
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Basleline Last foilow up Baslehne Last foilow up
n 1839 1839 627 627
mean 98 99 96 80

No-AKI 99 mL.min1.1.73m2 AKI| 80 mL.min1.1.73m™2
Ba = -18 ml.min-1.1.73m2, p<0.001
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Bastlaline Last folllow up Baséline Last foilow up Baséline Last foilow up
Resolution No resolution

n 1839 1839 213 213

mean 98 99 96 63
Resolution = -9, 95% CI [-11 to -7] No resolution = -35; 95% CI [-38 to -32])
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No AKI AKI stage 1 AKI stage 2 AKI stage 3
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eGFR ml.min" 1.73m™2

Baseline Last follow up Baseline Last follow up Baseline Last follow up Baseline Last follow up

n 1839 1839 151 151
mean 98 99 96 67

Bstage 1= 11, 95% CI [-1310-9]  Poage 2= -19, 95% Cl [-2210 -16] Peiage 3 = -30, 95% CI [-33 to -27]
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No lAKI Akl No lAKI Resollution No reslolution
1839 n 1839 213
6 % 6 66

6% vs 34% (p<0.001)

6% vs 17% vs 66% (p<0.001)
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Univariate Multivariate - Model 1 Multivariate - Model 2 Multivariate - Model 3

Variable’ N HR2 95% CI? p-value HR? 95% CI? p-value HR? 95% CI2 p-value HR? 95% CI2 \I:-alu e
AKI resolution 2 466

No AKI - - - -

No resolution 166 12:9to 21-4 <0-0001 14-8 11-3t0 193  <0-0001

Resolution 3:07 2-28t04-13 <0-0001 281 20810380 <0-0001
Acute kidney injury 2466 653 51810822 <0-0001 583 45910740 <0-0001 387 1-87t0 802 0-0003
Chronic heart disease 2466 215 1-67t02:78 <0-0001 1-60 1-21to2-11 0-0010 1563 1-16t02:03 0-0026 1-14 0-58t02:20 0O-71
Vasopressor or inotrope 2466 1-73 1-36t02:21 <0:0001 1-17 0-90to 1-63 0-24 114 0-87to1-48 034 0-83 0-40to 172 0-61
Age, per 10 years 2466 117 1-09t01-26 <0-0001 1-05 0-97t01-13 0-22 1-07 0-99to 1-15  0-075 111 091t01-36 0-29
ACE inhibitor exposition 2466 1-58 1-25t02-01 0-0001 1-13 0-87t01-46 0-35 1-04 0-80t01-35 077 072 0-37t0o 142 0-34
Chronic immunologic disease 2466 1-85 1-34t02-66 0-0002 1-38 0-98to1-92 0-062 117 0-84to1-65 0-36 1-40 0-67t02:95 0-37
Max urine PCR = 0.5 g/g 149 | 3-00 1-57t05-73 0-0008 2:30 1-17to 4-51 0-015
Diabetes 2466 1-47 1-16t01-87 0-0017 1-26 0-98to 1-63 0-071 1-20 0-93to 1-55 0-16 128 06810 2:38 0-44

Invasive mechanical ventilation 2466 1-41 1-13t01-76 00020 1-06 0-84t01-35 0-62 1-06 0-84t01-35 0-61 0-83 0-43to1-58 0-56

Sex male 2466 1-28 1-02to1-62 0-035 1-05 0-83t01-33 0-69 1-00 0-79to 1-26 097 1-26 0-68to2:32 0-47

Moderate or severe liver disease 2466 1-58 0-78t03-19 0-20 1-32 0-65t02-68 0-44 1-52 0-75t03-:09 0-25 120 0-15t09-78 0-87
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Key messages

Acute kidney injury occurs in 31% of critically ill COVID-19 patients
» High representation of severe AKI cases

Patients with COVID-19-associated AKI have adverse early outcomes
« Approximately 1 in 3 die in hospital; significant resource utilisation

Adverse kidney outcomes are common in survivors of COVID-19-associated AKI

* -18 mL/min/1.73m2 reduction in eGFR compared to non-AKI; 6-fold increased risk of CKD
» Severity of injury and degree of resolution are important predictors of outcome

* Proteinuria only tested in 6% of patients but was independently associated with AKI
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