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ABSTRACT

Introduction and aim. Elevated levels of interleukin-6 (IL-6) in serum and kidney tissues are associated with the development
and progression of chronic kidney disease (CKD). Although the role of pro-inflammatory cytokines, such as IL-6, in the devel-
opment of cardiovascular complications is well studied, the relationship between serum IL-6 levels and CKD markers remains
unclear. This study investigated the clinical significance of serum IL-6 levels in patients with CKD.

Material and methods. Participants were divided into two groups based on estimated glomerular filtration rate (eGFR): group
1 (n=86) with eGFR >60 mL/min and group 2 (n=74) with eGFR <60 mL/min. The CKD Epidemiology Collaboration equation
was used to calculate eGFR from serum creatinine and cystatin C levels to assess CKD severity.

Results. Systolic blood pressure was higher in Group 2 than in Group 1 (138422 mmHg vs. 129+19 mmHg; p<0.05). Serum IL-6 lev-
els were also higher in group 2 (3.095 [interquartile range: 1.528-6.547] pg/mL) than in group 1 (1.711 [interquartile range: 0.920-
3.342] pg/mL; p <0.05). Serum IL-6 levels were strongly correlated with eGFR in multivariable-adjusted linear regression analysis.

Conclusion. IL-6 levels increased in patients with CKD with an eGFR <60 mL/min, and this increase was associated with eGFR
and diastolic blood pressure.
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Introduction

The severity of chronic kidney disease (CKD) and occur-
rence of cardiovascular and cerebral complications should
be assessed in a timely manner for primary and secondary
prevention. Changes in interleukin (IL)-6 levels in both
serum and kidney tissues are associated with the develop-
ment and progression of CKD.!” IL-6 is absent in healthy
kidneys, and its normal level in blood plasma is 1-2 pg/
mL.? Furthermore, it is produced by activated monocytes,
macrophages, fibroblasts, endothelial cells, and mesangial
and epithelial cells of the renal tubules.** It is a major me-

diator of acute inflammation.®® Its secretion increases in
acute inflammatory diseases, with serum concentrations
reaching up to 1,000 pg/mL. In muscle and adipose tis-
sues, it stimulates energy mobilization and increases body
temperature. It is the main stimulator of the acute-phase
protein synthesis in the liver.

Additionally, IL-6 stimulates the proliferation and
differentiation of B and T cells as well as leukopoie-
sis. Patients with CKD frequently have high levels of
IL-6 in their blood,” which occur mostly through in-
creased production as a result of oxidative stress, chron-
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ic inflammation, and excess fluid in the body. Decreased
IL-6 clearance, due to compromised renal function,
leads to its accumulation. Cardiovascular events are as-
sociated with elevated IL-6."!" Similarly, cardiovascular
disease (CVD) is associated with CKD.!? The relation-
ship between CKD and CVD remains unclear; however,
inflammation can be associated with it."> Inflammatory
activity, as measured by biomarkers, may affect cardio-
vascular outcomes across renal function. Although the
role of proinflammatory cytokines in the development
of cardiovascular complications has been extensively
studied, the relationship between serum IL-6 levels and
CKD markers is not completely understood.

Aim
This study aimed to evaluate the clinical significance of
serum IL-6 levels in patients with CKD.

Material and methods

Study design and participants

We enrolled 150 patients with CKD, of whom 64 (42.7%)
were men and 86 (57.3%) were women, aged 18-80 years,
with a mean age of 55.2+11.9 years at the time of diag-
nosis. Based on the estimated glomerular filtration rate
(eGFR), the participants were divided into two groups:
group 1 (n=82) included patients with eGFR >60 mL/
min (50 women and 30 men), and group 2 (n=68) in-
cluded those with eGFR <60 mL/min (32 women and 36
men). CKD was diagnosed based on the presence of signs
of damage and/or decreased renal function.” The level of
IL-6 was classified as <2 ng/L or =2 ng/L for categorical
analysis, as the study median was 2.1 ng/L. To assess the
severity of CKD, the Chronic Kidney Disease Epidemiol-
ogy Collaboration (CKD-EPI ) equation was used to
calculate the estimated glomerular filtration rate (eGFR)
from serum creatinine and cystatin C, which were ob-
tained prior to dialysis initiation.**

cr-cys:

Inclusion and exclusion criteria

The inclusion criteria were the presence of signs of CKD
and the exclusion criteria were the presence of thyroid
pathology, fever, or stage 5G CKD; treatment with tocili-
zumab, itolizumab, sarilumab, satralizumab, siltuximab,
and other drugs directed against the IL-6 receptor; dis-
eases characterized by an increase in IL-6 in the blood
regardless of kidney function, such as rheumatoid ar-
thritis and systemic lupus erythematosus; and a history
of treatment with corticosteroids and immunosuppres-
sants. Body mass index (BMI) was calculated as follows:
BMI (kg/m?) = mass (kg)/height (m)> Systolic and di-
astolic blood pressure levels (SBP and DBP, respective-
ly; mmHg) and heart rate (beats/min) were measured
following the standard guidelines." Participants with a
history of any of the following conditions were consid-
ered to have CVD: hypertension, myocardial infarction,

stroke, heart failure, angina pectoris, or angina/periph-
eral artery disease surgery.

Data collection and process

All the patients were tested for serum cystatin C (mg/L)
and creatinine (umol/L) levels. Low-weight proteinuria
(mg/day) was evaluated by high-performance liquid chro-
matography (Thermo Fisher Scientific, Waltham, MA,
United States). Serum IL-6 samples were obtained and an-
alyzed using a human IL-6 enzyme-linked immunosor-
bent assay kit (Sigma-Aldrich, Burlington, MA, USA).
The results were recorded using a chromate Microplate
Reader (Awareness Technology Inc., Palm City, FL, USA).
The normal upper limit for IL-6 level was set to 10 pg/mL.

Ethical approval

Confidentiality of patient data was maintained, and par-
ticipants provided their informed consent. This study
was approved by the Institutional Ethics Committee of
Maheshwara Medical College and Hospital, Hyderabad
on June 26, 2023 and was performed in accordance with
the Declaration of Helsinki.

Statistical analysis

Data are expressed as n (%) or the meantstandard de-
viation. Student’s t-test (parametric data) and Mann-
Whitney U test (nonparametric data) was used to assess
the significance of differences between the groups. Non-
parametric data are expressed as the interquartile range
(IQR; 25th-75th quartile). Pearson or Spearman cor-
relation coeflicients were used to measure the linear re-
lationship between variables depending on the type of
distribution. The adjusted odds ratios (ORs) between
the highest and lowest tertiles of IL-6 levels in patients
with CKD and controls were obtained using multivar-
iate logistic regression. When comparing the groups
based on the tertile of IL-6, our study was intended to
have 80% statistical power to detect an odds ratio of 1.77
at a 2-sided p<0.05. Furthermore, at a 2-sided p<0.05,
we have 80% statistical power to identify a mean dif-
ference of 0.3 standard deviations in IL-6 between the
groups. In categorical analyses, IL-6 levels <2 ng/L were
used as a reference to obtain Cox proportional hazard
ratios (HRs) with 95% confidence intervals. Statistical
significance was set at two-sided p<0.05. Statistical anal-
yses were performed using Statistica 8.0 software pack-
age (TIBCO Software Inc., Palo Alto, CA, USA).

Results

All patients with CKD had comorbidities, including cor-
onary heart disease, overweight or obesity, hypertension,
type 2 diabetes mellitus (T2DM), chronic obstructive
pulmonary disease, chronic pyelonephritis, and chronic
glomerulonephritis. The number of patients with prima-
ry kidney pathologies did not differ significantly between
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the two groups. Stages G1, G2, G3a, G3b, and G4 were ob-
served in 25 (16.7%), 72 (48.0%), 28 (18.7%), 14 (9.3%),
and 11 (7.3%) patients, respectively (Table 1).

Table 1. Number of patients with CKD at different stages*

GFR categories (ml/min/1.73 m?),

Stages of CKD description and range n (%)
@1 Normal and high (>90) 25(16.7%)
@2 Mild reduction related to normal range (60—89) 72 (48.0%)
@3a Mild-moderate reduction (45-59) 28 (18.7%)
@b Moderate-severe reduction (30—44) 14(9.3%)
@4 Severe reduction (15-29) 11(7.3%)

* CKD - chronic kidney disease, KDOQI - kidney disease
outcomes quality initiative, GFR — glomerular filtration rate

The mean patient age differed significantly between
the two groups (p <0.05). The sex distribution differed
significantly between the two groups, with a higher fe-
male predilection in group 1 than in group 2. BMI, DBP,
and heart rate did not differ significantly between the
two groups (Table 2). SBP was significantly higher in
group 2 than in group 1 (138+22 mmHg vs. 129+19
mmHg; p<0.05). Serum IL-6 levels were significant-
ly higher in group 2 (3.095 [IQR: 1.528-6.547] pg/mL)
than in group 1 (1.711 [IQR: 0.920-3.342] pg/mL;
p <0.05). Thus, serum IL-6 levels were negatively cor-
related with eGFR (r=- 0.152; p=0.022). Additionally,
serum IL-6 levels were strongly associated with DBP
(r=0.125, p=0.0438).

Table 2. Clinical and laboratory parameters in groups 1 and 2°

Parameters Group 1 Group 2
Age, years 54.6+13.8% 55.2+11.9%
Sex, female:male 61%:39% 47.1%:52.9%
SBP, mmHg 128+18 139+23*
DBP, mmHg 92+16 91417
Heart rate, beats/min 81+15 81+14
Presence of CVD, n (%) 42 (28%) 39 (26%)
BMI, kg/™2 29.345.1 29.2+4.6
IL-6, pg/mL 1.703 (IQR: 0.905-3.232)  3.082 (IQR: 1.510-6.458)*

Serum creatinine, pmol/L

75.8 (IQR: 61.1-91.3)

196 (IQR: 91.4-296.6)*

Serum cystatin C, mg/L

1.022 (IQR: 0.844-1.192)

2.242 (IQR: 1.436-2.964)*

Proteinuria, mg/d

79.4(1QR: 70.2-94.1)

85.8 (IQR: 69.4-99.6)

eGFR, mL/min

80.2 (IQR: 73.6-87.9)

33.2(IQR: 22.3-48.3)*

2 data are expressed as meanztstandard deviation or
number (frequency) for binary variables, * - p<0.05. SBP
- systolic blood pressure, DBP - diastolic blood pressure,
CVD - cardiovascular disease, BMI - body mass index, IL-6

— interleukin-6, eGFR - estimated glomerular filtration rate,

IQR - interquartile range

Multivariate-adjusted logistic regression analysis was
used to calculate the ORs (with 95% confidence intervals)
for CKD when comparing the two higher tertiles of se-
rum IL-6 levels with the lower tertiles (Table 3). After ad-
justing for possible confounders, higher IL-6 levels were

associated with the odds of developing CKD. Serum IL-6
levels were strongly correlated with eGFR in multivari-
able-adjusted linear regression analysis (Table 4).

Table 3. Odds ratios of CKD associated with the higher
compared to the lowest tertiles of IL-6*

Multivariable-adjusted®

OR(95% (1) P
IL-6 (ug/mL)
<1.2 1.0 (ref)
0.03
>1.2-2.6 1.2(0.5-2.3)
>2.6 2.5(1.1-5.5)

* Cl - confidence interval; IL-6 — interleukin 6, - adjusted
for age, sex, systolic blood pressure, diastolic blood
pressure, heart rate, presence of cardiovascular disease,
body mass index, serum creatinine, serum cystatin C, and
estimated glomerular filtration rate

Table 4. Multivariable-adjusted regression coefficients
(95% Cl) of eGFR associated with a SD difference in IL-6*
eGFR, mL/min/1.73 ™2
B (95%(Cl) p
—3.95(—6.56 to —1.22) 0.0015

SD

IL-6 (Log, 0.8 ng/mL)
* SD - standard deviation, eGFR - estimated glomerular

filtration rate, Cl - confidence interval, IL-6 - interleukin-6

The event rates for major adverse CV events, such as
CV death, myocardial infarction, and stroke, associated
with the concentration of IL-6 in the CKD strata (eGFR
>60 mL/min and <60 mL/min) are shown in Figure 1.

B L6 <20ngl. N IL-6>2.0 nglL
5

Event rate, %y

>60 mL/min <60 mLimin

eGFR

Fig. 1. Event Rates for major adverse CV events by CKD Strata

Discussion

In this study, we considered serum cystatin C in the eGFR
assessment as the serum cystatin C level is a better indica-
tor of renal function (GFR) than the serum creatinine lev-
el.'*'” The prognoses of both CVD and CKD are associated
with proinflammatory cytokines.”® CKD is worsened by
pro-inflammatory cytokines including IL-6."* Our study
demonstrated a notable increase in IL-6 levels in patients
with CKD. Furthermore, CKD severity directly correlat-
ed with IL-6 levels. These findings align with the results of
prior extensive epidemiological investigations.'*** All kid-
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ney cell types, such as podocytes, mesangial cells, endo-
thelial cells, and epithelial cells, generate IL-6.2! Podocytes,
the central cell type involved in IL-6 signaling, express the
IL-6 receptor. However, all kidney cells are susceptible to
the harmful effects of IL-6 trans-signalling because they
express Glycoprotein 130. Studies have shown that podo-
cytes produce IL-6 in response to high glucose levels, and
inhibiting IL-6 in rats prevents podocyte damage and
death. Mesangial cells also recruit monocytes in response
to high IL-6 levels by secreting chemoattractant protein
1. Although the IL-6 signaling pathway appears to be in-
volved in only one type of kidney cell, both this pathway
and the trans-signaling pathways are active in the devel-
opment of diabetic nephropathy.”* Renal abnormalities
associated with high IL-6 expression and CKD include
increased fibronectin expression in the mesangium, IL-6
mRNA levels, podocyte damage, glomerular hypertrophy,
and endometrial alterations.

Elevated IL-6 levels are often linked to CKD because
of their harmful effects on kidney cells. Research indi-
cates that IL-6 levels increase in the early stages of CKD
and are associated with higher mortality rates in late-
stage CKD.?»* Moreover, reduced renal clearance of
IL-6 suggests that it may be a symptom of impaired kid-
ney function rather than a cause of the disease.

IL-6 secretion is moderately increased in chronic,
mild inflammatory processes, which are characteristic
of CKD.%® Accordingly, in this study, patients with CKD
showed significantly elevated IL-6 levels, and eGFR was
significantly associated with serum IL-6 levels. eGFR is
also significantly associated with tumor necrosis fac-
tor-alpha levels.

Table 5. Correlation between interleukin-6 levels and
clinical and laboratory parameters*

Parameters IL-6, pg/mL
r p
SBP, mmHg 0.071 0.297
DBP, mmHg 0.125 0.048
BMI, kg/m? 0.013 0.843
Serum creatinine, mmol/L 0.019 0.695
Serum cystatin C, mg/L 0.041 0.516
Proteinuria, mg/d 0.017 0.604
eGFR, mL/min 0.152 0.022

* SBP — systolic blood pressure, DBP — diastolic blood
pressure, BMI — body mass index, eGFR — estimated
glomerular filtration rate, IL-6 — interleukin-6

In the present study, the number of overweight or
obese patients with T2DM was high. In an Egyptian study,
IL-6 levels were elevated in patients with obesity and
T2DM.* IL-6 elevation is accompanied by the proliferation
of vascular smooth muscle cells and increased production
of platelet growth factor.”** In this study, proinflammato-
ry cytokines were involved in the occurrence of cardiovas-
cular complications in patients with CKD. IL-6 levels were

not correlated with SBP; however, in group 2, the levels
of proinflammatory cytokines and SBP were significant-
ly higher. Furthermore, IL-6 levels were strongly associat-
ed with DBP (Table 5). The correlations between serum
IL-6 levels and hemodynamic parameters are attributable
to the induction of vasoconstriction and increased activity
of the sympathetic nervous system caused by IL-6 and the
association of elevated tumor necrosis factor-alpha levels
with increased vascular stiffness.”® Thus, the pathogenet-
ic mechanisms of CKD progression involving proinflam-
matory cytokines, particularly IL-6, are extremely complex
and diverse and require further research.

Conclusion

The mean patient age differed significantly between the
two groups, with a higher female predilection in group
1 than in group 2. The study found that IL-6 levels
were significantly higher in patients with CKD than in
healthy individuals, and the levels were positively cor-
related with CKD severity. This study also found that
IL-6 levels were significantly associated with cardiovas-
cular events, and the odds of cardiovascular events were
higher in patients with higher IL-6 levels.

Declarations
Funding
No funding was received for the study.

Author contributions

Conceptualization, R.C.C., PB., VR.B. and Y.V,; Formal
Analysis, P.B., V.R.B., and Y.V;; Writing - Review & Ed-
iting, R.C.C., P.B., VR.B. and Y.V.

Conflicts of interest
The authors declare no conflicts of interest.

Data availability
Data are available from the corresponding author upon
reasonable request.

Ethics approval

This study was approved by the Institutional Ethics
Committee of Maheshwara Medical College and Hospi-
tal, Hyderabad on June 26, 2023.

References

1. Durlacher-Betzer K, Hassan A, Levi R, et al. Interleukin-6
contributes to the increase in fibroblast growth factor 23
expression in acute and chronic kidney disease. Kidney
Int. 2018;94(2):315-325. doi: 10.1016/j.kint.2018.02.026

2. Rops ALWMM, Jansen E, van der Schaaf A, et al. Inter-
leukin-6 is essential for glomerular immunoglobulin
A deposition and the development of renal pathology in
Cd37-deficient mice. Kidney Int. 2018;93(6):1356-1366.
doi: 10.1016/j.kint.2018.01.005



Clinical significance of serum interleukin-6 levels in patients with chronic kidney disease

555

10.

11.

12.

13.

14.

15.

Boswell RN, Yard BA, Schrama E, et al. Interleukin 6
production by human proximal tubular epithelial cells
in vitro: analysis of the effects of interleukin-1 alpha (IL-
1 alpha) and other cytokines. Nephrol Dial Transplant.
1994;9(6):599-606. doi: 10.1093/ndt/9.6.599

Naka T, Nishimoto N, Kishimoto T. The paradigm of IL-6:
from basic science to medicine. Arthritis Res. 2002;4(3):
233-242. doi: 10.1186/ar565

Akira S, Taga T, Kishimoto T. Interleukin-6 in biology
and medicine. Adv Immunol. 1993;54:1-78. doi: 10.1016/
$0065-2776(08)60532-5

Akchurin O, Patino E, Dalal V, et al. Interleukin-6 Con-
tributes to the Development of Anemia in Juvenile CKD.
Kidney Int Rep. 2018;4(3):470-483. doi: 10.1016/j.ekir.
2018.12.006

Hénaut L, Massy ZA. New insights into the key role of
interleukin 6 in vascular calcification of chronic kidney
disease. Nephrol Dial Transplant. 2018;33(4):543-548. doi:
10.1093/ndt/gfx379

Scarpioni R, Obici L. Renal involvement in autoinflamma-
tory diseases and inflammasome-mediated chronic kidney
damage. Clin Exp Rheumatol. 2018;36 Suppl 110(1):54-60.
Pecoits-Filho R, Heimbiirger O, Bardny P, et al. Asso-
ciations between circulating inflammatory markers
and residual renal function in CRF patients. Am J Kid-
ney Dis. 2003;41(6):1212-1218. doi: 10.1016/s0272-
6386(03)00353-6

Held C, White HD, Stewart RAH, et al. Inflammatory
Biomarkers Interleukin-6 and C-Reactive Protein and
Outcomes in Stable Coronary Heart Disease: Experienc-
es From the STABILITY (Stabilization of Atherosclerotic
Plaque by Initiation of Darapladib Therapy) Trial. ] Am
Heart Assoc. 2017;6(10):e005077. doi: 10.1161/JAHA.
116.005077

Ridker PM, Rifai N, Stampfer M]J, et al. Plasma concen-
tration of interleukin-6 and the risk of future myocardial
infarction among apparently healthy men. Circulation.
2000;101(15):1767-1772. doi: 10.1161/01.cir.101.15.1767
Go AS, Chertow GM, Fan D, et al. Chronic kidney disease
and the risks of death, cardiovascular events, and hospi-
talization. N Engl ] Med. 2004;351(13):1296-1305. doi:
10.1056/NEJMo0a041031

National Kidney Foundation. KDOQI Clinical Practice
Guideline for Diabetes and CKD: 2012 Update. Am ] Kid-
ney Dis. 2012;60:850-886. doi: 10.1053/j.ajkd.2012.07.005
Inker LA, Schmid CH, Tighiouart H, et al. Estimating
glomerular filtration rate from serum creatinine and cys-
tatin C. N Engl ] Med. 2012;367:20-29. doi: 10.1056/NEJ-
Moall14248

Whelton PK, Carey RM, Aronow WS, et al. 2017 ACC/
AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/
PCNA Guideline for the Prevention, Detection, Evaluation,
and Management of High Blood Pressure in Adults: Execu-
tive Summary: A Report of the American College of Cardi-
ology/American Heart Association Task Force on Clinical

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Practice Guidelines. Hypertension. 2018;71(6):1269-1324.
doi: 10.1161/HYP.0000000000000066

Roos JE Doust J, Tett SE, Kirkpatrick CM. Diagnostic ac-
curacy of cystatin C compared to serum creatinine for the
estimation of renal dysfunction in adults and children -
a meta-analysis. Clin Biochem. 2007;40(5-6):383-391. doi:
10.1016/j.clinbiochem.2006.10.026

Dharnidharka VR, Kwon C, Stevens G. Serum cystatin C
is superior to serum creatinine as a marker of kidney func-
tion: a meta-analysis. Am J Kidney Dis. 2002;40(2):221-
226. doi: 10.1053/ajkd.2002.34487

Zoccali C, Vanholder R, Massy ZA, et al. The systemic
nature of CKD. Nat Rev Nephrol. 2017;13(6):344-358. doi:
10.1038/nrneph.2017.52

Gupta J, Mitra N, Kanetsky PA, et al. Association between
albuminuria, kidney function, and inflammatory bio-
marker profile in CKD in CRIC. Clin ] Am Soc Nephrol.
2012;7:1938-1946. doi: 10.2215/CJN.03500412

Upadhyay A, Larson MG, Guo CY, et al. Inflammation,
kidney function and albuminuria in the Framingham Off-
spring cohort. Nephrol Dial Transplant. 2011;26:920-926.
doi: 10.1093/ndt/gfq471

Su H, Lei CT, Zhang C. Interleukin-6 signaling pathway
and its role in kidney disease: an update. Front Immunol.
2017;8:405. doi: 10.3389/fimmu.2017.00405

Feigerlova E, Battaglia-Hsu SE. IL-6 signaling in diabetic
nephropathy: from pathophysiology to therapeutic per-
spectives. Cytokine Growth Factor Rev. 2017;37:57-65. doi:
10.1016/j.cytogfr.2017.03.003

Barreto DV, Barreto FC, Liabeuf S, et al. Plasma interleu-
kin-6 is independently associated with mortality in both
hemodialysis and pre-dialysis patients with chronic kid-
ney disease. Kidney Int. 2010;77(6):550-556. doi: 10.1038/
ki.2009.503

Murkamilov IT, Sabirov IS, Fomin VV, et al. Correlations
between parameters of central hemodynamics and cy-
tokine profile in chronic kidney disease in combination
with cerebrovascular diseases. Zh Nevrol Psikhiatr Im
S S Korsakova. 2019;119(6):65-71. doi: 10.17116/jnev-
r0201911906165

Abdelnabi AM, Sadek AM. Role of interleukin 6 and high-
ly sensitive C-reactive protein in diabetic nephropathy.
Egypt ] Intern Med. 2018;30:103-109. doi: 10.4103/ejim.
ejim_27_18

Klein B, Zhang XG, Lu ZY, et al. Interleukin-6 in human
multiple myeloma. Blood. 1995;85(4):863-872.

Aitbaev KA, Murkamilov Ilkhom T, Fomin VV, et al.
Inflammation in chronic kidney disease: sources, conse-
quences and anti-inflammatory therapy. Klin Med (Mosk).
2018;96(4):314-320. doi: 10.18821/0023-2149-2018-96-4-
314-320

Gupta J, Mitra N, Kanetsky PA, et al. Association between
albuminuria, kidney function, and inflammatory bio-
marker profile in CKD in CRIC. Clin ] Am Soc Nephrol.
2012;7(12):1938-1946. doi: 10.2215/CJN.03500412



	_Hlk117986337
	_Hlk148790355
	_Hlk117533114
	_Hlk117574629
	_Hlk117505087
	_Hlk117505125
	_Hlk117505025
	_Hlk117573250
	_Hlk117573226
	_Hlk144860979
	_Hlk144861045
	_Hlk117417615
	_Hlk99620324
	_Hlk140360027
	_Hlk164192977

