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AGEs advanced glycation end-products

AKI acute kidney injury

ATN acute tubular necrosis

CAD chronic renal allograft dysfunction
CKD, chronic kidney disease, cyclooxygenase-2
COX-2

CTGF connective tissue growth factor

DN diabetic nephropathy

ESRD end-stage renal disease

ECM extracellular matrix

EN fibronectin

HO-1 heme oxygense-1

HGMCs human glomerular mesangial cells
HRGECs human renal glomerular endothelial cells
IL-1 interleukin-1

IL-6 interleukin-6

IKK inhibitor of kappa B kinases

IkB inhibitor of kappa B

IRT ischemia-reperfusion injury

IgAN immunoglobulin A nephropathy
LncRNAs long non-coding RNAs

LPS lipopolysaccharide

MCP-1 monocyte chemoattractant protein-1
MCs mesangial cells

MMT macrophage-to-myofibroblast transition
MN membranous nephropathy

MiRNAs microRNAs

NE-KB nuclear factor kappa B

Nrf2 nuclear factor erythroid-derived 2-related factor 2
NQO1 nicotinamide adenine dinucleotide phosphate quinone

dehydrogenase 1

ROS reactive oxygen species
PCAF P300/CBP-associate factor
TCR4 toll-like receptor 4

TGE-B transforming growth factor-B
TNC tenascin-C

TNF-a tumor necrosis factor-alpha
TPH-1 tryptophan hydroxylase-1
uvo unilateral ureteral obstruction
ZAS Zzymosan activation serum

5-MTP 5-methoxytryptophan
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Agents

rgets

Outcomes

References

Metformin NF-KB pathways Reliving the processes of inflammation and fibrosis in individuals | Zhou et al. (2021)
with DN
Telbivudine NE-KB pathways Reducing renal fibrosis and inflammation Chen and Li (2018)
Tacrolimus NE-KB pathways Suppressing intrarenal inflammation Kim et al. (2021)
Bortezomib NF-KB-TNF-a-Akt-mTOR-P70S6K- | Improving renal allograft tubulointerstitial fibrosis Suo et al. (2021)
Smurf2 pathway
Pioglitazone NE-KB pathways Suppressing renal IRI-induced inflammation Zou et al. (2021)
5-MTP NE-KB and Nrf2 pathways Attenuating tubulointerstitial fibrosis Chen et al. (2019a)
TPH-1 NE-KB and Nrf2 pathways | Bxacerbating renal injury and fibrosis Chen et al. (2019a)

Shenkang injection

Chrysophanol

NE-KB and Nrf2 pathways

NE-KB pathways

Ameliorating renal fibrosis by inhibiting oxidative stress and
inflammation

Improving renal fibrosis

Xu et al. (2016)

Gu et al. (2022)

Poria cocos

NE-KB pathway, COX-2, MCP-1, HO-1, catalase and
NQO1

Ameliorating renal fibrosis

Feng et al. (2019a)

Poricoic acid A

Gas6-Axl-NF-KB-Nif2 pathway

Inhibiting AKI-to-CKD transition

Chen et al. (2019b)

Ameliorating tubulointerstitial fibrosis

Ergone NF-kB and Nrf2pathways Chen et al. (2019¢)
Polyporusumbellatus

NE-KB and Nrf2 pathways Ameliorating tubulointerstitial fibrosis Chen et al. (2019¢)
Isoliquiritigenin NE-KB pathway Lowering kidney inflammation and fibrosis Liao et al. (2020)
Artemisinin NFE-KB pathway Attenuating tubulointerstitial inflammation and fibrosis Wen et al. (2019)

Ferulic acid

NE-KB pathway

Reduced podocyte damage

Qi et al. (2020)

Quercetin

Mincle-Syk-NF-KB pathway

Lessening AKl-induced kidney inflammation and damage

Tan et al. (2020)

Red ginseng

NE-KB and PI3K-Akt pathways

Improving inflammation and the oxidative stress response

Li etal. (2019)

Zhen-wu-tang

NE-KB pathway and NLRP3 inflammasome

Inhibiting kidney inflammation and improving podocyte injury
and structure in MN rats

Liu et al. (2019)

Baicalin TLR4-NF-KB pathway Retarding renal fibrosis Zhang et al.
(2020b)
MiR-21-5p NE-KB pathway Progressing renal fibrosis and enhancing renal inflammation Liu et al. (2021)
MiR-103a-3p NE-KB p65 pathway Leading to renal inflammation and fibrosis Lu et al. (2019)
LncRNAKCNQIOT1 NE-KB pathway Modulating DN cell proliferation, apoptosis, and fibrosis Jie et al. (2020)
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Variables Group 1 (n = 32) Group 2 (n = 59)

Before treatment After treatment Before treatment After treatment
SCr (umol/L) 404.00 £ 15118 32916 £ 113.61% 37159 + 141.51 37424 + 14847
BUN (mmol/L) 2092 £7.98 17.69 £ 7.14°% 2034, £ 7.04 20.17 £ 7.06
UA (umol/L) 44013 £ 122,69 382.56 + 92.00% 44184 £ 9438 439.34 £ 10129
€GER (mL/min/1.73m?) 1382 £ 462 1830 = 867 16.93 £ 589 1756 % 6.26

Group 1: Patients with Grades 1-2 AKI, and pre-existing Stages 3-5 CKD., Group 2: Patients with Stages 4-5 CKD. SCr, serum creatinine; BUN, blood urea nitrogen; UA, uric acid; eGFR,
estimated glomerular filtration rate. **Statistically significant difference from before treatment; p < 0.01 considered statistically significant. ##Statistically significant difference from Group 1;p <
Bl araded ate il senikeast:
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Variables Group 1 (n = 32] Group 2 (n = 59;

Before treatment After treatment Before treatment After treatment
NGAL (ng/mL), (P25, P75) 265.200 (138.2-539.5) 203.950 (113.5-487.7)"* 151.800 (95.0-266.90)" 136.000 (93.0-287.7)
IL-18 (pg/mL), mean + SD 127.06 3301 112,06 + 2845 109.41  17.65" 103,63 2150
HE4 (pmol/mL), mean £ SD 860.63 + 385.40 737.59 + 331.49% 673.86 + 283.58" 684,64 % 310,11 ‘
NT-proBNP (pg/mL), (P25, P75) 613.500 (293.3-3747.0) 435.000 (278.5-1693.5)** 529.000 (266.5-1225.5) 535.000 (331.0-1103.0) ‘

Group 1 Patients with Grades 1-2 AKI, and pre-existing Stages 3-5 CKD, Group 2: Patients with Stages 4-5 CKD. NGAL, neutrophil gelatinase-associated lipocalin; IL, interleukin; HE4,
human epididymis secretory protein 4; NT-proBNP, N-terminal pro-B-type natriuretic peptide; SD, standard deviation. *Statistically significant difference from before treatment; p = 0.01.
MiSatiatinalic: senifioaut diffecsmce frons Bl treatinsnk ¢ <0 01 MShtistoly sisithisat difbemcs Detwons Cioup | sad Cieup 5 001
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The causes of CKD of The causes of AKI of Group 1 The causes of CKD of

Group 1 % % Group 2
chronic glomerulonephritis 11 (35.4%) poor medication adherence leading to 12 (37.5%) chronic glomerulonephritis 25 (42.4%) ‘
aggravation of existing diseases

IgA nephropathy 8 (25.0%) | infectious pneumonia 5 (15.6%) IgA nephropathy 15 (25.4%) ‘
diabetic nephropathy 7 (21.9%) water-clectrolyte imbalance 5 (15.6%) diabetic nephropathy 12 (203%) ‘
hypertensive nephropathy 4(12.5%) | Diuretic, Contrast NSAIDs-induced renal injury | 4 (12.5%) hypertensive nephropathy 5 (8.5%)
polycystic kidney disease 1(3.2%) [ heart e 4(12.5%) polycystic kidney disease 2 (3.4%)

' |

uric acid nephropathy 1(3.2%) acute gout attack 2(63%)
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Characteristics Total (n = 91) Group 1 (n = 32) Group 2 (n = 59)

- Male, n (%) | 62 (68.1%) 24 (75.0%) 38 (64.4%)
‘ Age (years), mean + SD ‘ 623 + 128 62.1+119 619 +11.6
‘ Concomitant diseases ‘

85 (93.4%) 30 (93.8%) 55 (93.2%)
‘ Hypertension, n (%) ‘
‘ Type 2 diabetes mellitus, n (%) ‘ 51 (56.0%) 18 (56.3%) 33 (55.9%)

Group 1: Patients with Grades 1-2 AKI, and pre-existing Stages 3-5 CKD., Group 2: Patients with Stages 4-5 CKD. SD, standard deviation; AKI, acute kidney injury; CKD, chronic kidney
O
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Factors Total N =435 Patients without VA-AKIN =361  Patients with VA-AKIN = 74

Demographic information

Gender (male) 320 (73.6) 267 (74.0) 54 (71.6) 0.68
Age (years) 520 (22) 510 (22.0) 580 (22.0) o3
Body Mass Index (kg/m’)* 218 (42) 2148 (46) ‘ 2217 (4.13) 018
Payment mode 013
At one’s own expense 272 (62.5) 220 (60.9) 52 (70.3)

National basic medical insurance 163 (37.5) 141 (39.1) 22 (297)

Concomitant underlying diseases

Preexisting chronic kidney disease 37 (85) 10 (13.5) 27 (7.5) 0.09
Coronary heart disease ' (53) ) (55) [ 3an Losrr
Hypertension 66 (152) 53 (147) 13 (17.6) 053
Diabetes 28 (64) 21(58) 7(95) 037"
Heart failure 51(117) 40 (11.1) 11 (14.9) 036
Sepsis 144 (33.1) 119 (33) 25 (33.8) 089
Cancer 43 (99) 36 (10) 7(95) 089
valvular heart disease 378 (86.9) 311 (86.1) 67 (90.5) 031
Severity of illness

Baseline serum creatinine pmol/L 77 (30.0) 760 (29.9) 863 (41.0) 001
Cardiac surgery 365 (83.9) 297 (823) 68 (91.9) 004
Admission to the ICU 220 (50.6) 175 (485) 45 (60.8) 0053
Mechanical ventilation 67 (15.4) 53 (147) 14 (18.9) 036

Vancomycin exposure

Vancomycin variety 0.002
Lai Kexin 300 (69.0) 238 (659) 62 (83.8)
Wen Kexin 135 (31.0) 123 (34.1) 12 (16.2)
Duration of vancomycin therapy mean (median), | 100 (9.0), 9.5 (8.5), 15495 120 (106), 15-56.5 004
range 15-56.0
Daily dose 011
<2gd 389 (89.4) 319 (884) 70 (94.6)
7 >2g/d 46 (10.6) 42 (116) [ 4(54)
Trough concentration >15 mg/L* 95 (57.4) 63 (527) 30 (73.2) "oots
Concomitant nephrotoxic drugs 370 (85.1) 303 (83.9) 67 (90.5) 015
Loop diuretics 350 (80.5) 287 (79.5) 63 (85.1) 027
I Aminoglycosides 1 @s) 10 (28) 1(14) 076
Cephalosporins 81 (186) 63 (17.5) 18 (24.3) 017
Carbapenems 203 (46.7) 163 (45.2) 40 (54.1) 016
RAS blockers 45 (10.3) 35(9.7) | 0a3s) 033"
Radiocontrast agents 62 (143) 45 (12.5) 17 (23.0) 002
NSAIDs 25 (57) 21 (58) 4(54) 1.00°

Concomitant nephroprotective drugs

Vasopressors 103 (23.7) 81(224) 22/(297) 018
Glutathione 69 (15.9) 56 (15.5) 13 (17.6) 066
Coenzyme Q10 29 (67) 20 (55) 9(122) 007"

Data are described as mean (SD), n (%), or median (IQR).

“There were missing values in the BMI, data. The percentage of missing values for total was 8.8% (8.9%for patients without VA-AKI; 8.1% for patients with VA-AKI). Missing values were filled
using the median. *There were missing values in the date of trough concentration >15 mg/L. The percentage of missing values for total was 62.8% (273): 66.5% (240) for patients without VA-
AKI; 44.6% (33) for patients with VA-AKL

"Refers to the calibration of the chi-square test. ICU, intensive care unit; NSAIDs , Non-steroidal anti-inflammatory drugs. VA-AKI , vancomycin-associated kidney injury. RAS, blockers =
Renin-angiotensin system blockers. Chronic kidney disease is defined as an estimated glomerular filtration rate (éGFR) of less than 60 mL/(min-1.73 m2) (Calculated by the formula of the
Chronic Kidney Disease Epidemiology Collaboration equation, CKD-EPI).
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Patients with va-AKI N = 74 p-value

Length of hospital stay (day) 151 (10.1) 180 (12.0) 0005
Need for Dialysis 00) 560 | <oom
30-day mortality 2(06) 31 0037
Total costs (thousand USS) 98.4 (61.1) 1198 (93) 0001
Medicine costs (thousand USS) 207 (13.7) 294 (176) <0001
Treatment costs (thousand USS) 29 (2.1) Y <0001
medical consumables costs (thousand USS$) 519 (52.0) 617 (49.4) 0011

Dista e dosciibiod: st (5D, i 00). o ectinis (OB, WA-ANT vastoicii-asociited lodaoy iiaty. 7 iwbers 10 Fider's wiicy ot
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OR

95% Cl. For OR

Lower Upper
Body Mass Index (kg/m’) 00840 0041 1088 1004 1179 0039
Vancomycin varieties (Lai Kexin vs. Wen Kexin) 0696 02 0498 0281 0885 0017
Daily dose (>2 g/d vs. <2 g/d) -0911 0554 0402 0136 1190 0010
Length of vancomycin therapy 0030 0014 Lo 1003 1058 0031
Preexisting chronic kidney disease Cosw 0414 2201 1018 5516 0045
Admission to the intensive care unit 0815 o2 | 2260 1289 3963 0004
Radiocontrast agents 0735 0330 2085 1093 3978 0026
Constant -4136 0987 0016 <0001
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Total N = 74 Stage 1 N =55 Stage 2 N = 12 Stage 3N =7 p-Value

30-day mortality n (%) 3@ 1(18) 16 14 ‘ 021
Receiv diayss n (%) 164 e 163 2086 ‘ o011
‘ Kidney recovery n (%) 54(73.0) 10 (727) ‘ 10 (83.3) i
‘ Failure to recover n (%) 20 (27.0) 15 (27.3) ‘ 2(16.7) 3 (42.9)

‘ Full recovery n (%) 32(432) 27 (49.1) ‘ 3 (25.0) 2(28.6)
‘ Partial recovery n (%) 2@ e 1 7(83) 2(286)

D HI— —_———
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Variables

CKD4 (n

34)

Age (years)
Sex (male/female); n

Primary diseases

Diabetes
Hypertension

Laboratory tests

63.11 £ 1424

155 (87/68)

77 (49.68%)

106 (68.39%)

59.36 + 12.90

39 (18/21)

11 (28.21%)

19 (48.72%)

6671 + 13.03

28 (14/14)

10 (35.71%)

19 (67.86%)

64.84 £ 15.19

29 (15/14)

11 (37.93%)

21 (7241%)

6135 £ 15.89

34 (25/9)

20 (58.82%)

27 (7941%)

64.64 + 1224

25 (15/10)

15 (60%)

20 (80%)

SCr (pmol/L)

BUN (mmol/L)

UA (umol/L)

€GFR (mL/min/1.73 m?)
IL-18 (pg/mL)

NGAL (ng/mL)

HE4 (pmol/L)

NT-proBNP (pg/mL)

204.59 + 131.33
1276 + 6.62
410.62 + 77.99
59.18 + 38.60
212.86 + 2224

132.20 (78.20-238.00)

323.65 + 274.65

175.00 (75.00-510.00)

61.67 + 1276
571 £ 181
33268 £ 7604
127.70 + 2540
91.03 + 18.37

6250 (38.4-114.00)

7734 £ 2217

45.40 (36.2-110.0)

88.11 + 18.36"
6.98 £ 1.40*
406.64 + 77.41%
7059 £ 9.95°
10207 £ 16.57°

11550 (83.3-173.0)

109.18 + 61.03

7920 (64.3-117.8)

169.52 + 41.37"
1242 + 370"
45578 + 86.49"
41.98 £ 934"
99.41 £ 17.39

250.00 (175.5-358.5)""

14949 + 77.02

254.00 (126.5-390.5)""

299.09 + 7923

17.83 % 6.65%

452,09 + 9624

| 2079 £ 451

104.00 £ 16.08

123.00 (82.4-159.6)

531.09 + 15138

477.00 (208.3-1120.5)°

470.20 + 148.94°
2376 + 6.16°
427.88 £ 9187
1168 £ 2.46*
152.76 + 65.17*

226.00
(165.8-391.6)°

868.04 + 277.89°

649.00
(295.0-2017.0)

Data are presented as n (%) or means + standard deviations for normally distributed continuous variables and as medians (interquartile ranges) for non-normally distributed continuous

variables. Group 2: Patients with Stages 4-5 CKD., Group 3: Patients with Stages 1-3 CKD. CKD1 (CKD, Stage 1), patients wi

©GFR 290 mL/min/1.73 m’; CKD2 (CKD, Stage 2), patients with

¢GFR, 60-89 mL/min/1.73 m% CKD3 (CKD, Stage 3), patients with ¢GFR, 30-59 mL/min/1.73 m’ CKD4 (CKD, Stage 4), patients with €GFR, 15-29 mL/min/1.73 m% CKD5 (CKD, Stage 5),
¢GFR <15 mL/min/1.73 m’. CKD, chronic kidney disease; SCr, serum creatinines BUN, blood urea nitrogen; UA, uric acid; €GFR, estimated glomerular filtration rate; NGAL, neutrophil
gelatinase-associated lipocalin; IL, interleukin; HE4, human epididymis secretory protein 4 NT-proBNP, N-terminal pro-B-type natriuretic peptide. °p < 0.05. “p < 001, CKD1 vs. CKD2. *p <
0.05. p < 0,01, CKD2 vs. CKD3. p < 0.05. “p < 0.01, CKD3 vs. CKD4. %p < 0.01, CKD4 vs. CKD5.





OPS/images/fphar-15-1365802/crossmark.jpg
©

|





OPS/images/fmed-11-1346183/fmed-11-1346183-t006.jpg
Sensitivity

Variable n=15 95% CI
Protocol 1 12 (80.0%) 51%, 95%
Protocol 2 11 (73.3%) 45%, 91%
Specificity

Variable n=385 95% CI
Protocol 1 68 (81.0%) 71%, 88%
Protocol 2 75 (88.2%) 79%, 94%

Data are presented as n (%) unless otherwise indicated. CI: confidence interval.
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Variable Odds 95% LCI | 95% UCI | p-value

ratio

Protocol 2 1.619 1.023 2.562 0.04

LCL: lower confidence limit; UCL: upper confidence limit. The odds ratio was calculated
using a logistic regression model with the injury severity score, contrast use within 6 h after
injury, and shock index as the adjusted factors.
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Variable Odds 95% LCI | 95% UCI | p-value

ratio

Protocol 2 18.24 4.21 79.02 < 0.001

LCL: lower confidence limit; UCL: upper confidence limit. The odds ratio was calculated
using a logistic regression model with the injury severity score, contrast use within 6 h after
injury, and shock index as the adjusted factors.
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Variable Odds 95% LCI | 95% UCI | p-value

ratio

Protocol 1 20.55 3.62 116.76 0.001

LCL: lower confidence limit; UCL: upper confidence limit. The odds ratio was calculated
using a logistic regression model with the injury severity score, contrast use within 6 h after
injury, and shock index as adjusted factors.
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Laboratory data Median (IQR)

Cre (mg/dL) 0.71 (0.58-0.86)
BUN (mg/dL) 16.1 (11.45-19.3)
UA (mg/dL) 4.9 (3.97-5.9)
CysC (mg/dL) 0.71 (0.62-0.87)
Alb (g/dL) 3.3(2.9-3.6)
Na (mmol/L) 139 (137-140)
K (mmol/L) 4(3.8-4.3)

Cl (mmol/L) 107 (105-108)
Ca (mmol/L) 8.3 (8-8.6)

P (mmol/L) 34 (3-4)
Mg (mmol/L) 1.9 (1.8-2)
pH 7.39 (7.37-7.43)
BE —0.1(—2.5-0.8)
HCO;~ (mmol/L) 23.8(21.8-24.7)
Hb (g/dL) 10.1 (9.05-11.6)
Plt x 10°/uL 157 (101-197)
FIB (mg/dL) 195 (162-234.5)
Urine pH 6.25 (5.5-7.5)
Urine gravity 1.02 (1.01-1.02)

All data are presented as the median and 25™-75% percentile unless otherwise indicated.
Alb: albumin; BE: base excess; BUN: blood urea nitrogen; Ca: calcium; Cl: hydrogen
chloride; Cre: creatinine; FIB: fibrinogen in whole blood; HCO3 ™ : bicarbonate in the artery;
Hb: hemoglobin; ICU: intensive care unit; CysC: cystatin C; K: potassium; Mg: magnesium;
Na: sodium; P: phosphorus; Plt: platelets; UA: uric acid.
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General information

Age, years, median (IQR) 67 (46-77)
Sex, male, n (%) 67 (67%)
BMI, median (IQR) 220 (19.1-24.2)
Chronic disease (multiple reported per n (%)
study)

Hypertension 25 (25%)
Diabetes 11 (11%)
Stroke 9 (9%)
Coronary artery syndrome 6 (6%)
Hyperuricemia 4 (4%)
Aortic disease 4 (4%)
Urological disorders 2 (2%)
Associated injuries (multiple reported n (%)
per study)

Head or neck injuries 25 (25%)
Facial injuries 15 (15%)
Chest injuries 53 (53%)
Abdominal or pelvic injuries 32 (32%)
Extremities or pelvic girdle injuries 62 (62%)
External and other trauma injuries 17 (17%)
Others

Injury severity score, median (IQR) 17 (9-25)
Shock index, median (IQR) 0.74 (0.60-0.88)
Use of contract media within 6 h of injury, n (%) 73 (73%)

All data are presented as the median and 25%-75% percentile unless otherwise indicated.
BMI: body mass index; ICU: intensive care unit; IQR: interquartile range.
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342 trauma patients over 20 years of age were
screened

242 patients were excluded for the following reasons:
- did not have an intra-arterial pressure line or urethral balloon
in place (n=194)
* were unable to provide a blood or urine sample within 6 hours
| ofinjury (n=6)

- of early death in the emergency room, or in which the
attending physician expected early death, even after admission
(n=9)

- did not provide research consent (n=31)

- underwent chronic hemodialysis (n=2)

- underwent kidney transplantation (n=0)

100 patients met the eligibility criteria
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Herb

Dahuang (Radix et Rhizoma Rhei)

Chuanxiong (Rhizoma Chuanxiong)

Mol. ID Molecule name OB (%) DL

MOL002293 Sennoside D_qt 61.05 061 524.50 33.92
MOL002276 Sennoside E_qt 50.69 061 524,50 3359
MOL002303 Palmidin A 3245 065 510.52 3214
MOL002268 Rhein 47.07 028 28423 3212
MOL000471 Aloe-emodin 8338 024 27025 3149
MOL002288 Emodin-1-O-beta-D-glucopyranoside 4481 079 43241 2979
MOL002259 Physciondiglucoside 4165 063 608.60 2761
MOL002280 Torachrysone-8-O-beta-D-(6"-oxayl)-glucoside 43.02 074 48046 1629
MOL002251 Mutatochrome 48.64 061 552,96 1573
MOL002235 Eupatin 50.80 041 360.34 1394
MOL002297 Daucosterol_qt 35.89 070 386.73 6.12
MOL002260 Procyanidin B-5,3'-O-gallate 31.99 032 730.67 5.98
MOL000358 Beta-sitosterol 3691 075 41479 536
MOL002281 Toralactone 4646 024 27227 355
MOL000554 Gallic acid-3-0-(6'-O-galloyl)-glucoside 3025 067 484.40 248
MOL000096 (-)-Catechin 49.68 024 290.29 038
MOL000472 Emodin 2440 024 270.25 0

MOL001729 Chrysophanol 18.64 021 25425 0

MOL000476 Physcion 2229 027 284.28 0

MOL000433 Folic acid 68.96 071 44145 2481
MOL002140 Perlolyrine 65.95 027 264.30 1262
MOL002157 Wallichilide 4231 071 41257 6.848
MOL001494 Mandenol 4199 0.19 308.56 539
MOL000359 Sitosterol 3691 075 41479 537
MOL002135 Myricanone 40.59 051 35645 439
MOL002151 Senkyunone 47.66 024 326,52 242
MOL000360 Ferulic acid 39.56 0.06 1942 238
MOL002202 Tetramethylpyrazine 2001 0.03 13622 0
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Nai Gene [\t
P53 Tumor protein P53 FLTI Fms-related receptor tyrosine kinase 1
TNF Tumor necrosis factor MDM2 MDM2 proto-oncogene
ACE Angiotensin I-converting enzyme PTGS2 Prostaglandin-endoperoxide synthase 2
LCN2 Lipocalin 2 PPARG Peroxisome proliferator-activated receptor gamma
ILIB Interleukin 1 beta MET MET proto-oncogene, receptor tyrosine inase
F2 Coagulation factor II VDR Vitamin D receptor
MyC MYC proto-oncogene, bHLH transcription factor SRC SRC proto-oncogene, non-receptor tyrosine kinase
VEGFA Vascular endothelial growth factor A GSTP1 Glutathione S-transferase pi 1
TGFBI Transforming growth factor beta 1 KDR Kinase insert domain receptor
CASP3 Caspase 3 RBP4 Retinol-binding protein 4
NOSs3 Nitric oxide synthase 3 PRKCD Protein kinase C delta
MMP9 Matrix metallopeptidase 9 ADRB2 Adrenoceptor beta 2
AKTI AKT serine/threonine kinase 1 NR3C2 Nuclear receptor subfamily 3 group C member 2
TTR Transthyretin MMP1 Matrix metallopeptidase 1
EGF Epidermal growth factor PONI Paraoxonase 1
BRAF B-Raf proto-oncogene, serine/threonine kinase MMP3 Matrix metallopeptidase 3
NOS2 Nitric oxide synthase 2 HSPI0AAL Heat shock protein 90 alpha family class A member 1
MME Membrane metalloendopeptidase MAP2K1 Mitogen-activated protein kinase 1
BCL2 BCL2 apoptosis regulator SLC241 Solute carrier family 2 member 1
CSF2 Colony-stimulating factor 2 PRSSI Serine protease 1
HIFIA Hypoxia-inducible factor 1 subunit alpha TGFBRI Transforming growth factor beta receptor 1
JUN Jun proto-oncogene, AP-1 transcription factor subunit AR Androgen receptor
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Gene PDB ID Binding energy (kJ/mol)
AKTL 7NH4 ~15.857
TNF TMLR -13.012
16 5206 -13012
ILIB 6YsI -13347
P53 TLIN -7.740
VEGFA 6ZBR ~6.987
CASP3 7RN9 -14.937
PTGS2 5F19 -1255
MMPY 4xcT -17.405
HIFIA 7LVS -14477
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Evolocumab N. (%) Alirocumab N. (%)

all AEs 120,298 24043

primary suspect drug with AKI 444 (0.37) 172 (0.72) <0.05
l gender

‘males 216 (48.6) 49 (285) <0.05

females 206 (46.4) 84 (48.8) 065

not reported 22 (50) 39 (227) <0.05

age groups

0-14 0 (0.0) 0(0.0) =

15-24 2(04) 0(00) -

25-65 117 (26.4) 48 (27.9) 077

265 223 (50.2) 59 (343) <005

not reported 102 (23.0) 65 (37.8) <0.05
‘ Reporter occupation

healthcare professionals 324 (73.0) 68 (39.5) <005

others 120 (27.0) 104 (60.5) <0.05
i Year

2015 2(05) 3017) 027

2016 43 97) 17 (99) 094

2017 s (189) 29 (169) 063

2018 138 (3L.1) 34 (19.8) <005

2019 59 (13.3) 34 (19.8) 0.06

2020 35 (7.9) 24 (139) <005

2021 | 49 (11.0) s ®7) 049

2022 34 (7.6) 16 (9.3) 061

Abbreviations: AEs. Adverse Events.
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Gene Forward Reverse
AKT1 CATGAACGAGTTTGAGTACCT CTCCTTCTTGAGGATCTTCAT
TNF-a CCACCACGCTCTTCTGTC GCTACGGGCTTGTCACTC
IL6 GCCTTCCCTACTTCACAAGT GCCATTGCACAACTCTTTTCT
ILIB GAGCTGAAAGCTCTCCACCT TTCCATCTTCTTCTTTGGGT
P53 CCTTACCATCATCACGCTGGAAGAC AGGACAGGCACAAACACGAACC
VEGFA CTTCAAGCCGTCCTGTGTG GCTCATCTCTCCTATGTGCT
CASP3 CCGGGTCATGGTTCATCCAGT CTCAAATTCCGTGGCCACCT
PTGS2 ACTCTATCACTGGCATCCG GAGCAAGTCCGTGTTCAAG
MMP9 CCCTCAAGTGGCACCATCAT GCGACACCAAACTGGATGA
HIFIA TCCCATACAAGGCAGCA GAAACCCCACAGACAACAA
GAPDH GACATGCCGCCTGGAGAAAC AGCCCAGGATGCCCTTTAGT
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Acceptor” AvgDist®

Ligand@O3 ‘ HIE_40@HE2 HIE_40@NE2 03152 30903 1485026
GLN_96@0 [ Ligand@H9 Ligand@02 02636 [ 26842 1625045
Ligand@O5 LYS_38@H LYS_38@N | 0.227 31853 158.6617
ASN_97@0D1 Ligand@H10 Ligand@O4 0.1923 27355 164.0721

*Acceptor, hydrogen bond acceptors.

"Acceptor hydrogen donor.

“Donor, hydrogen bond donor.

“Frac, frequency of occurrence in the simulation.
“AvgDist, average distance of hydrogen bonds.
‘AvgAng, average bond angle of hydrogen bonds.
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Acceptor AvgDist
| Ligand@02 HIE_40@HE2 ‘ HIE_40@NE2 ‘ 06069 3.0949 153.2802
‘ SER_368@OXT Ligand@H9 ‘ Ligand@05 ‘ 04302 26539 1640381
‘ SER_27@0G Ligand@H8 [ Ligand@O2 04083 2.868 1475835
‘ SER_368@0 Ligand@H9 ‘ Ligand@05 03361 26502 163.8601
‘ Ligand @07 | LYS_38@H ‘ LYS_38@N ‘ 02677 3229 1552125

*Acceptor, hydrogen bond acceptors.

"Acceptor hydrogen donor.

“Donor, hydrogen bond donor.

*Frac, frequency of occurrence in the simulation.
“AvgDist, average distance of hydrogen bonds.
PRebhek Setane biod thii il hedidan Dok
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Molecule n

luteolin RELA
quercetin 18 -84
quercetin RELA 1 -79
quercetin ICAM1 | =73
quercetin ccLz -73
luteolin ICAM1 | -72
quercetin VEGFA =71
kaempferol ICAM1 -7
luteolin VEGFA | -7
quercetin ILIB -69
quercetin 1L6 | -69
luteolin 1L6 68
luteolin 1L10 | -66
quercetin 1L10 -65
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Molecule name

quercetin

luteolin

kaempferol

'CID, PubChem Compound Identification.
"MF, molecular formula.
MW, molecular weight.

Compound CID

5280343

5280445

5280863

CisHi1006

CisHioOs

MW

302.23 g/mol

28624 g/mol

286.24 g/mol

3D structure
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Energy componel

Average Std. Dev. Std. Err. Of mea

‘ VDWAALS -28.039 3.5066 04959
‘ EEL ~17.0597 116462 1.647
‘ EPB 355132 9.9989 14141
‘ ENPOLAR -2.8371 [ 0.1992 | 00282
‘7 AG ~12.4226 5.6026 07923

Note: VDWAALS, van der Waals ene:

IEL; electrostatic energy; EPB; energy calculated by Poisson Boltzmann (PB) equation; ENPOLAR; nonpolar energy; AG, binding free energy.
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Energy componel

Average Std. Dev. Std. Err. Of mea

‘ VDWAALS -31.235 2.8066 0.3969
‘ EEL ~26.8982 11.6517 1.6478
‘ EPB 46.3668 9.0074 12738
‘ ENPOLAR -3.0681 [ 0.1471 [ 0.0208
‘7 AG ~14.8345 4.1159 0.5821

Note: VDWAALS, van der Waals ene:

IEL, electrostatic energy; EPB, energy calculated by Poisson Boltzmann (PB) equation; ENPOLAR, nonpolar energy; AG, binding free energy.
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ID

hsa05171 Coronavirus disease - COVID-19 1.77 2.90E-08 10
ha0stst Influenza A 1437 3.24E-08 9
hsa04061 Viral protein interaction with cytokine and cytokine receptor 19.11 2.52E-07 7
e—— Kaposi sarcoma-associated herpesvirus infection 1126 1.30E-06 8
hsa05163 Human cytomegalovirus infection 849 3.14E-05 7
hsa05162 Measles 9.82 0.00023886 5
hsa05160 Hepatitis C 87 000037313 5
hsa05161 Hepatitis B 843 000042346 5
hsa05169 Epstein-Barr virus infection 676 0.00112,339 5
hsa05166 Human T-cell leukemia virus 1 infection 615 0.00165,752 5

“Enrichment fold means a value of the percentage of genes in list belonging to the pathway, divided by the corresponding percentage in the background.

Nasiber reinises i Sl ateE vilon. dline i e oot o iles: dscovin i
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Protein PDB index

ICAML 1p53

L8 1QE6 % %
ILIB 1TWM g
1L10 2H24 i }
1L6 ANI7 ?

ccL2 47K9 g E

RELA 6GGR %

VEGFA 6ZBR

Note: ICAM1, Intercellular Adhesion Molecule 1; IL8, Interleukin 8; IL1B, Interleukin 1 Beta; IL10, Interleukin 10; L6, Interleukin 6; CCL2, C-C Motif Chemokine Ligand 2; RELA, RELA
proto-oncogene (NF-kB subunit); VEGFA, Vascular Endothelial Growth Factor A.
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Drug Patients total NO. AKI Proportion of AKI (%) ROR (95% CI) p-Value
evolocumab males 48,973 216 044 140 (1.54-169) <0.001
females 65,195 206 0.32 1 (reference)
25-65 33,388 17 035 0.80 (0.64-1.00) 005
265 50,908 223 0.44 1 (reference)
alirocumab. males 8,436 49 058 0.84 (0.59-1.20) 033
females 12,154 84 069 1 (reference)
25-65 5,369 48 089 142 (0.97-2.09) 007
265 9,365 59 063 1 (reference)

Because the number of cases between 0-25 years old was small, they were not included in the comparison. Abbreviations: Cl, confidence interval; ROR, reporting odds ratio.
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Drug

g diseases NO. AKI ROR (95% CI)

evolocumab diabetes mellitus 5 0.11 (0.05-0.27)
hypertension 1 0.15 (0.08-0.28)

hyperlipidacmia 55 1 005 (0.04-0.07)

heart failures 3 | 027 (0.09-0.85)

alirocumab diabetes mellitus 1 0.10 (0.01-0.71)
hypertension 6 0.13 (0.06-0.29)

hyperlipidacmia 23 0,09 (0.06-0.13)

heart failures 1 | 023 (003-1.72)

The number of adverse events reported with alirocumab in patients with diabetes and heart failure was less than 3 cases of AKI, and therefore does not pose a risk.
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Drug A ug B Patients total ~ NO. AKI Proportion of AKI (%) ROR (95% Cl)  p-Value
cephalosporins | with PCSK inhibitors 371 17 458 038 (0.23-0.62) <0.0001
without PCSK9 inhibitors 121,428 13,568 1117 1 (reference)
glycopeptide with PCSK9 inhibitors 29 3 1034 0.57 (0.17-1.87) 046
without PCSK9 inhibitors | 52,346 8,856 1692 1 (reference)

7 carbopenems with PCSK9 inhibitors 4 1 25.00 293 (030-28.17) 035
without PCSKS inkibitors | 35,381 3,615 o 1 (reference) [
furosemide with PCSK9 inhibitors 1512 78 5.16 038 031-048) <0001
without PCSK9 inhibitors 309,774 38,468 e 1 (reference)
mannitol with PCSK9 inhibitors 3 0 0.00 - -
without PCSK9 inhibitors 4,769 563 1181
orsemide with PCSK9 inhibitors 23 7 314 0.18 (0.08-0.38) <0001
without PCSK9 inhibitors 42,018 6,509 s 1 (reference)
pantoprazole with PCSK9 inhibitors 1,543 63 408 023 (0.17-0.29) <0.0001
without PCSK9 inhibitors 309,700 49,232 1590 1 (reference)
omeprazole with PCSK9 inhibitors 1933 68 352 020 (0.16-0.26) <0.0001
without PCSK9 inhibitors 373,769 56,482 1511 1 (reference)
esomeprazole with PCSK9 inhibitors 606 29 479 0.14 (0.10-0.20) <0001
without PCSK9 inhibitors 188,105 49,652 | 2640 1 (reference)
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Drug Primary suspect drug with AKI  ROR (95% ClI)

evolocumab | 444 0.13 (0.12-0.14)

alirocumab 172 0.26 (0.23-0.30)

Abbreviations: CI, confidence interval; ROR, reporting odds ratio.
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Evolocumal Alirocumab

‘ PTs Case number PTs Case number
renal impairment 114 blood creatinine increased 44
renal failure o renal impairment 37
blood creatinine increased 68 renal failure 36
acute kidney injury [ 48 acute kidney injury 23

‘ dialysis 29 blood urea increased 11
glomerular filtration rate decreased 28 glomerular filtration rate decreased 8

‘ blood urea increased 24 proteinuria 8
renal function test abnormal 20 renal function test abnormal 6
protein urine present 10 renal tubular necrosis 6
urine output decreased [ 8 anuria [ 5
proteinuria 7 urine output decreased 5
renal transplant s dialysis 5
glomerular filtration rate abnormal 5 renal tubular injury 3
blood creatinine abnormal 4 renal transplant 3
peritoneal dialysis 4 oliguria 3

Abbreviations: PTs. Preferred terms.
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Gene

$100A9

1L-6

INF-a

NOX-1

NOX-2

GAPDH

Gene ID

20202

16,193

21,926

237,038

13,058

14433

Sequences

5'-ATACTCTAGGAAGGAAGGACACC-3'
5'-TCCATGATGTCATTTATGAGGGC-3'
5'-GCTACCAAACTGGATATAATCAGGA-3'

5'-CCAGGTAGCTATGGTACTCCAGAA-3"

5'-ATGGCCTCCCTCTCATCAGT-3

5'-CTTGGTGGTTTGCTACGACG-3"

5'-AGCCATTGGATCACAACCTC-3'

5'-AGAAGCGAGAGATCCATCCA-3'
5'-TGCACCATGATGAGGAGAAA-3'
5'-CCACACAGGAAAACGCCTAT-3

5'--CATCACTGCCACCCAGAAGACTG-3

5'-ATGCCAGTGAGCTTCCCGTTCAG-3'
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Peak serial Molecular Content
number formula (ng/mL)
Ephedrine
2 Pseudoephedrine CioH1sNO 1814
3 Liquiritin CaH;0, 7.04
4 6-gingerol CirHaO4 050
5 Glyeyrrhizic acid | CutlaOu 1190
6 8-gingerol CiaHi0n0 00029
7 10-gingerol CaH3i04 00015
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b

Molecule

Absolute energy

Relative energy

ibDockScore

DH MOL000472 Emodin 0 0 0
DH MOL000358 Beta-sitosterol 47.7335 12,0619 914289
DH MOL000471 Aloe-emodin 3718 0 744522
DH MOL002235 Eupatin 0 0 0
DH MOL002281 Toralactone 0 0 0
DH MOL000096 (-)-Catechin 320703 32717 885165
X MOL002135 Myricanone 86.067 10.2008 655274
cx: MOL002140 Perlolyrine 142725 000876478 84.1469
X MOL000433 Folic acid 47.6251 442251 104357
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logy ID SCripti Enrichment fold®
BP GO:0009615 response to virus 1152 5.69E-06
BP GO0016032 viral process 10.19 L1IE-05
’ BP GO:0051607 defense response to virus 13.67 L11E-05
BP GO0019058 viral life cycle 953 000023579
BP GO:0098586 cellular response to virus 21.57 0.00045209
BP GO:0046718 viral entry into host cell 1258 0.00156,767
BP GO:0050688 regulation of defense response to virus 1751 0.00434,012
BP GO:0019079 viral genome replication 922 001,163,095
BP GO:0044793 negative regulation by host of viral process 4026 001,342,401
BP GO:0140374 antiviral innate immune response 4026 001,342,401
ME GO0001618 virus receptor activity 2339 0.00142,444
BP GO:0002230 positive regulation of defense response to virus by host 38.97 00011587
BP GO:0050691 regulation of defense response to virus by host 2946 0001846

*Enrichment fold means a value of the percentage of genes in list belonging to the pathway, divided by the corresponding percentage in the background.
Ra-kidbee Buririsoniin 35 A ated peialon Balkivie i fo scuteiiit the Biles dstavesy. okbs.
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Mol ID? Molecule name 0B® (%) DL¢
MOL000006 luteolin 3616 025
MOL000098 | quercetin 4643 028
MOL000358 beta-sitosterol 3691 075
MOL000422 Kaempferol 1188 024
MOLO00449 stigmasterol 1383 076
MOL000737 morin 4623 027
MOL004355 spinasterol 1298 076
MOLO004798 delphinidin 1063 028
MOLO06767 wilgaxanthin-1 56.14 026
MOLO06772 poriferasterol monoglucoside_qt 1383 076
MOLO06774 stigmast-7-enol 3742 075

Mol ID, indicates the ID, of the drug compound defined in the TCMSP.

"OB (Oral Bioavailability) i defined as “the rate and extent to which the active ingredient or active moiety is absorbed from a drug product and becomes available at the site of action”.

‘DL (Drug-likeness) index represents the similarity between the composition and known chemical medicine.
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