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Abstract

In the condition that acute kidney injury (AKI) is caused by COVID-19 infection, if patients are treated
promptly, there is a chance that the kidney will recover back to normal. This study aimed to determine the
treatment outcomes of patients with AKI from COVID-19 infection and risk factors for mortality. The study
design was a retrospective cohort study. All data were collected from medical records of patients with COVID-19
infected and diagnosed with AKI from January 1, 2020 to May 31, 2022. The statistic used for data analysis was
multiple logistic regressions. The results revealed that 96 patients were COVID-19 infection and diagnosed with
AKl'and all of them received antiviral therapy treatment, 60 recovered, 36 died, 42 developed severe pneumonia
requiring ventilators, 11 required renal replacement therapy, and 5 progressed to CKD. Risk factors of mortality
were female (AOR = 2.02; 95%Cl: 1.74-5.45), aged 61-70 years (AOR = 3.78; 95%Cl: 1.83-7.20), aged >70 years
(AOR = 2.17; 95%Cl: 1.66-7.10), AKl stage 2 (AOR = 2.52; 95%(Cl: 1.12-6.32), AKl stage 3 (AOR = 2.96; 95%Cl: 1.37-9.62),
ICU admission (AOR = 2.98; 95%Cl: 1.79-11.25), mechanical ventilators used (AOR = 3.71; 95%Cl: 1.33-10.34),
and septic shock (AOR = 2.24; 95%Cl: 1.67-7.44). In conclusion, 60 patients were cured and 5 patients progressed
to CKD. The risk factors for mortality among COVID-19 patients with AKI development were AKI, gender, age,

septic shock, severely ill patients admitted to intensive care units, and ventilator use.
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Table 1 Characteristics of patients (n = 96)

Variables n (%)

Sex

male 56 (58.33)

Female 40 (41.67)
Age (Years)

<60 30 (31.25)

61-70 15 (15.63)

>70 51 (53.13)

Mean +SD 67.71 (17.57)
Marital status

Single 16 (16.67)

Married 66 (68.75)

Separate, widowed 14 (14.58)
Occupational

Agriculture, farmer 48 (50.00)

Office, technical work 24 (25.00)

Professional work 24 (25.00)
Education

Primary school 36 (37.50)

Secondary school 35 (36.46)

Others 25 (26.04)
Cigarettes Smoking

Non-smoker 59 (61.46)

Smoker 37 (38.54)
Alcohol drinking

Non-drinker 54 (56.25)

Drinker 42 (43.75)

Hadodosdenaidetinvesiiaefinide COVID-19
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Table 2 Mortality risk of COVID-19 infection patients with AKI by univariate analysis

Variables AKI (Improved)  AKI (Death) Crude OR 95% Cl  p-value

Sex

male 40 (71.43) 16 (28.57) 1.00

Female 20 (50.00) 20 (50.00) 2.00 1.85-4.65 0.008
Age (Years)

<60 23 (76.67) 7 (23.33) 1.00

61-70 8 (53.33) 7(46.67) 2.87 1.76-10.77 0.017

>70 29 (56.86) 22 (43.14) 2.50 1.90-6.85 0.007
AKI (Acute Kidney Injury)

Stage 1 3 (30.00) 7 (30.00) 1.00

Stage 2 37 (77.08) 11 (22.92) 2.03 1.07-4.13 <0.001

Stage 3 20 (52.63) 18 (47.37) 2.29 1.02-3.81 0.001
Ward

Non-ICU 52 (67.53) 25 (32.47) 1.00

ICU 8 (42.11) 11 (57.89) 2.86 1.02-7.99 0.045
Day of admission

<7 days 30 (65.22) 16 (34.78) 1.00

> 7 days 30 (60.00) 20 (40.00) 1.25 0.54-3.86 0.598
Severity of COVID-19

No 19 (59.38) 13 (40.63) 1.00

Yes 41 (64.06) 23 (35.94) 0.81 0.34-1.95 0.655
Co-morbidity

No 3 (60.00) 2 (40.00) 1.00

Diabetes mellitus 15 (46.88) 17 (53.13) 0.26 0.05-1.20 0.086

Hypertension 10 (45.45) 12 (54.55) 0.03 0.01-2.45 0.022

Cardiovascular disease 11 (78.57) 3(21.43) 0.52 0.04-6.94 0.628

Chronic kidney disease 8 (80.00) 2 (20.00) 0.17 0.02-1.78 0.142
Lung infiltration

No 1(33.33) 2 (66.67) 1.00

1 site 23 (48.94) 24 (51.06) 0.52 0.14-6.15 0.605

2 site 36 (78.26) 10 (21.74) 0.14 0.11-3.69 0.122
Mechanical ventilators used

No 41 (75.93) 13 (24.07) 1.00

Yes 19 (45.24) 23 (54.76) 3.81 1.59-9.12 0.003
Renal replacement therapy

No 55 (64.71) 30 (35.29) 1.00

Yes 5(45.45) 6(54.55) 2.20 1.62-7.81 0.003
Sepsis

No 46 (59.74) 31 (40.26) 1.00

Yes 14 (73.68) 5(26.32) 0.52 0.17-1.62 0.266
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Table 2 Mortality risk of COVID-19 infection patients with AKI by univariate analysis (Continued)

Variables AKI (Improved)  AKI (Death) Crude OR  95% Cl p-value

Respiratory status

Normal 14 (46.33) 16 (53.33) 1.00

Abnormal 46 (67.70) 20 (30.30) 0.38 0.15-1.92 0.063
Diarrhea

No 51 (68.92) 23 (31.08) 1.00

Yes 9 (40.91) 13 (59.09) 3.20 1.19-8.55 0.020
Hypovolemia/Dehydration

No 46 (76.67) 23 (63.89) 1.00

Yes 14 (23.33) 13 (36.11) 1.85 0.75-4.59 0.180
NSAIDs Used

No 54 (62.79) 32(37.21) 1.00

Yes 6 (60.00) 4 (40.00) 1.13 0.29-4.29 0.863
Gastrointestinal haemorrhage

No 46 (60.53) 30 (39.47) 1.00

Yes 14 (70.00) 6 (30.00) 0.66 0.23-1.89 0.438
Hypokalaemia

No 43 (62.32) 26 (37.68) 1.00

Yes 17 (62.96) 10 (37.04) 0.97 0.38-2.44 0.953
Hyperkalaemia

No 50 (66.67) 25 (33.33) 1.00

Yes 10 (47.62) 11 (52.38) 2.20 0.82-5.87 0.115
Acute respiratory failure

No 43 (59.72) 29 (40.28) 1.00

Yes 17 (70.83) 7(29.17) 0.61 0.22-1.65 0.333
Atrial fibrillation

No 45 (58.44) 32 (41.56) 1.00

Yes 15 (78.95) 4(21.05) 0.37 0.11-1.25 0.107
Pneumonia

No 35 (63.64) 20 (36.36) 1.00

Yes 25 (60.98) 16 (39.02) 1.12 0.49-2.58 0.790
Fluid overload

No 39 (59.09) 27 (40.91) 1.00

Yes 21 (70.00) 9 (30.00) 0.62 0.24-1.55 0.308
Septic shock

No 52 (68.42) 24 (31.58) 1.00

Yes 8 (40.00) 12 (60.00) 3.25 1.15-8.89 0.023
Leukocytosis

No 38 (58.46) 27 (41.54) 1.00

Yes 22 (70.97) 9(29.03) 0.57 0.23-1.44 0.239
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Table 2 Mortality risk of COVID-19 infection patients with AKI by univariate analysis (Continued)

Variables AKl (Improved)  AKI (Death) Crude OR 95% Cl  p-value

Blood urea nitrogen(mg/dl)

<20 29 (69.05) 13 (30.95) 1.00

>20 31(57.41) 23 (42.59) 1.65 0.70-3.86 0.244
Creatinine(mg/dL)

0.7-1.2 22 (56.41) 17 (43.59) 1.00

>1.2 38 (66.67) 19 (33.33) 0.64 0.27-1.49 0.309
eGFR (mL/min/1.73m2)

>90 8 (47.06) 9 (52.94) 1.00

60-89 14 (73.68) 5(26.32) 0.81 0.71-1.28 0.487

30-59 13 (54.17) 11 (45.83) 1.62 0.41-6.45 0.119

15-29 19 (65.52) 10 (34.48) 0.71 0.16-2.41 0.493

<15 6 (85.71) 1(14.29) 0.62 0.05-1.49 0.140
C-reactive protein(mg/dl)

<10 31 (60.78) 20 (39.22) 1.00

>10 29 (64.44) 16 (35.56) 0.85 0.37-1.96 0.712
Alanine aminotransferase(U/L)

<40 34 (59.65) 23 (40.35) 1.00

> 40 26 (66.67) 13 (33.33) 0.74 0.31-1.73 0.486
Aspartate transaminase(U/L)

<46 34 (64.15) 19 (35.85) 1.00

>46 26 (60.47) 17 (39.53) 1.17 0.51-2.68 0.711
Alkaline phosphatase(U/L)

30-126 28 (60.87) 18 (39.13) 1.00

>126 32 (64.00) 18 (36.00) 0.88 0.38-2.00 0.752
Proteinuria (dipstick)

Negative 15 (60.00) 10 (40.00) 1.00

Positive (1+ to 3+) 45 (63.38) 26 (36.62) 0.87 0.34-2.20 0.764
Hematuria (dipstick)

Negative 31 (60.78) 20 (39.22) 1.00

Positive (1+ to 3+) 29 (64.44) 16 (35.56) 0.86 0.37-1.96  0.712
Leukocyturia (dipstick)

Negative 29 (63.04) 17 (47.22) 1.00

Positive (1+ to 3+) 31 (62.00) 19 (38.00) 1.04 0.45-2.39 0.916
Hyaline Casts, Granular casts, others

Not found 46 (63.89) 26 (36.11) 1.00

Found 14 (58.33) 10 (41.67) 1.26 0.49-3.24 0.627

ﬂa’%’aL?ilmsiaﬂm?w%%maﬂﬁﬂwﬁmLs??a COVID-19  m3adif laun e, 818, AKI stage 2, AKI stage 3, ICU
fdnnvlsalanedsundudionisiasiziuuunals  admission, Underwent with mechanical ventilators uag
fuvs namstinsizsideya nudedulduienisidedin  Septic shock fuanslunsnadl (Table) 3
maa;:iﬂ’mam%a COVID-19 wagiln1y AKl ag1ediduddey
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Table 3 Mortality risk of COVID-19 infection patients with AKI by multivariable analysis

Variables n (%) Crude OR (95% CI) Adjusted OR (95%(Cl) p-value
Sex 0.002
male 40 (71.43) 1.00 1.00
Female 20 (50.00) 2.00 (1.85-4.65) 2.02 (1.74-5.45)
Age (Years) <0.001
<60 23 (76.67) 1.00 1.00
61-70 8 (53.33) 2.87 (1.76-10.77) 3.78 (1.83-7.20)
>70 29 (56.86) 2.50 (1.90-6.85) 2.17 (1.66-7.10)
AKI (Acute Kidney Injury) <0.001
Stage 1 3(30.00) 1.00 1.00
Stage 2 37 (77.08) 2.03(1.07-4.13) 2.52 (1.12-6.32)
Stage 3 20 (52.63) 2.29 (1.02-3.81) 2.96 (1.37-9.62)
Ward <0.001
Non-ICU 52 (67.53) 1.00 1.00
ICU 8 (42.11) 2.86 (1.02-7.99) 2.98 (1.79-11.25)
Mechanical ventilators used 0.001
No 41 (75.93) 1.00 1.00
Yes 19 (45.24) 3.81(1.59-9.12) 3.71 (1.33-10.34)
Septic shock <0.001
No 52 68.42) 1.00 1.00
Yes 8 (40.00) 3.25(1.15-8.89) 2.24 (1.67-7.44)
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Figure 2 Treatment outcome among COVID-19 patients with AKI
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