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Abstract

Chronic kidney disease (CKD) is a global public health problem and acute coronary
syndrome (ACS) is the major complication that leads to mortality. Mechanisms underlining the
complication is atherosclerosis, involving inflammation and platelet activation. The aims of this
research were to determine the levels of inflammation, C-reactive protein (CRP); platelet
activation, soluble P-selectin (sP-sel) and myocardial injury, cardiac troponin I (cTnl) in CKD
patients without renal replacement therapy. Blood samples were collected from 171 CKD patients
and the plasma stored at -70°C prior to testing. Analysis of high-sensitivity CRP (hs-CRP) was
carried out by using the immunoturbidimetric assay, high-sensitivity c¢Tnl (hs-cTnl) by the
chemiluminescence microparticle immunoassay (CMIA) and sP-sel by the enzyme-linked
immunosorbent assay (ELISA). The resultants CKD subjects were classified by their eGFR into
3 groups; CKD stage 3a (n = 41), stage 3b (n = 65) and stage 4 (n = 65). It was found that CKD
stage 3a, 3b and 4 groups had medians (interquartile range, IQR) of hs-CRP at 1.17 (0.54 - 1.62),
1.84 (0.73 - 5.15) and 2.47 (0.82 - 12.44) mg/L, respectively; sP-sel at 56.73 (49.02 - 65.21),
51.02 (40.15 - 63.4) and 47.97 (32.79 - 66.05) ng/mL and hs-cTnl at 6.3 (3.6 - 9.9), 11.7 (5.6
- 67.39) and 18.9 (8.4 - 45.6) ng/L, respectively. Statistic tests showed that levels of hs-CRP and
hs-cTnl were higher in advanced CKD stages (p = 0.002, and < 0.001, respectively), while sP-sel
was lower in CKD stage 4 than in CKD stage 3a (p = 0.016) and 3b (p = 0.183). In addition,
CKD stages were positively correlated with hs-CRP and hs-cTnl levels (r = 0.165, p = 0.016,
and r = 0.318, p < 0.001, respectively), but negatively correlated with sP-sel significantly
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(r = -0.188, p = 0.006). In conclusion, the present study revealed the increasing correlations
of hs-CRP and hs-c¢Tnl with CKD patients with no renal replacement therapy, reflecting
inflammation and myocardial injury in CKD. Further study is needed for application of hs-CRP

and hs-cTnl analysis in clinical practice to assess ACS risks.

Keywords: Chronic kidney disease, Acute coronary syndrome, C-reactive protein, Troponin I,

Soluble P-selectin
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l,wia:ﬂtjuﬁmql,a?;ﬂ 63.3 £ 154, 68.2 + 13.8,
uaz 66.7 + 15.5 U mudrdy dadiuszvinane
Mouazwargaluudaznguliiianuuanedaiu
pgnldedhdmedda (p = 0.060) MInTzANY
summq‘luu@iazﬂ@:uﬁﬁnmwnﬁ ﬂfjﬂiﬂ“lﬂfga%a
Y8 3a ﬁmqa:m’w 30-39,40-49,50 - 59,
60 - 69 uazannni 70 13 Aatluesas 12.2,
9.8, 14.6, 24.4 uaz 39.0 muady ngulsnla

qa1@ A uaz Sawa Wundus

3059330z 3b dlorgazviia 30 - 39, 40 - 49,
50 - 59, 60 - 69 wazannnn 70 U Aadludewaz
4.6,7.7,12.3,23.1 uag 52.3 Muamdy uazngu
Tsaln3edaszos 4 1919321719 30 - 39, 40 - 49,
50 - 59, 60 - 69 uazannni 70 U Aedudesas
7.7, 9.2, 10.8, 26.2 uaz 46.2 aua1Ay
(Table 1)

Table 1 Characteristics of the studied groups, classified by CKD stages.

Number (percent)

Characteristics

Total = 171 CKD 3a (n =41) CKD 3b (n =65) CKD 4 (n = 65)
Sex
Male 96 (56.1) 26 (63.4) 30 (46.2) 40 (61.5)
Female 75 (43.9 15 (36.6) 35 (53 25 (38.5
Age (years)
30 - 39 13 (7.6) 5 (12.2) 3 (4.6) 5 (7.7)
40 - 49 15 (8.8) 4 (9.8) 5 (7.7) 6 (9.2)
50 - 59 21 (12.3) 6 (14.6) 8 (12.3) 7 (10.8)
60 - 69 42 (24.6) 0 (24.4) 15 (23.1) 17 (26.2)
> 70 80 (46.7) 6 (39.0) 34 (52.3) 30 (46.2)
Comorbidity
HT only 22 (12.9) 4 (9.9) 10 (15.4) 8 (12.3)
DM only 24 (14.0) 7 (17.1) 6 (9.2) 11 (16.9)
HLP only 2(1.2 1 (2.4) 0 (0) 1 (1.5)
HT + DM 38 (22.2) 5 (12.2) 12 (18.5) 21 (32.9)
HT + HLP 16 (9.4) 4 (9.8 2 (3.1) 10 (15.4)
DM + HLP 3 (5.3 1 (2.4 2 (3.1) 0 (0)
DM + HT + HLP 15 (8.8) 3 (7.3) 4 (6.2) 8 (12.9)

*HT, hypertension; DM, diabetic mellitus; HLP, hyperlipidemia
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NaMINAgaUMIMNNUVedla (Table 2)
flo szAu BUN astedtiu uazd eGFR lungu
3a, 3b uaz 4 wunia BUN AgNAY 23.46
+ 8.44, 31.45 + 1542 uwaz 52.37 + 22.24
HadnSuAaaTans muaay AAmAIeALY Ay
1.5 £0.32,2.03 £0.52 uaz 4.29 + 1.55 iadnu
AoLatans MuMAY wazia eGFR whAu 51.65
+ 4.54, 38 + 4.30 waz 22 + 4.18 Hadansee
NNFe 1.73 MIUNAT MUMGY HamInadou
Maddany 529U BUN aA3tefily wazm eGFR
lungu 3a, 3b uaz 4 HAANNuANAIIBE1IH

a

Heehdgymeddan p < 0.001

Table 2 Laboratory results in chronic kidney disease patients, classified by CKD stages.

Variables CKD 3a (n=41) CKD 3b (n =65) CKD 4 (n = 65) P-value

BUN? 23.46 + 8.44 31.45 + 1542 52.37 + 22.24 <0.001*

(mg/dL)

Creatinine® 1.5 +£0.32 2.03 + 0.52 4.29 + 1.55 <0.001*

(mg/dL)

eGFR? 51.65 + 4.54 38 + 4.30 22 +4.18 <0.001*

(mL/min/

1.73 m?)

hs-CRP® 1.17 (0.54 - 1.62) 1.84 (0.73 - 5.15)  2.47 (0.82 - 21.05) 0.002*

(mg/L) (CKDBa vs CKD3b, p = 0.011)#
(CKDBa vs CKD4, p = 0.001)#
(CKD3b vs CKD4, p = 0.164) #

hs-cTnl° 6.3 (3.6 - 9.9) 11.7 (5.6 - 67.39) 18.95 (8.4 - 45.6) <0.001*

(ng/L) (CKDBa vs CKD3b, p = 0.002)#
(CKD3a vs CKD4, p < 0.001)#
(CKD3b vs CKD4, p = 0.086) #

sP- 56.73 (49.02 - 65.21) 51.02 (40.15 - 63.4) 44.09 (30.23 - 65.65) 0.037*

selectin® (CKD3a vs CKD3b, p = 0.096)#

(ng/mL) (CKD3a vs CKD4, p = 0.016)#

(CKD3b vs CKD4, p = 0.183) #

% Data are presented as mean =+ sd; ®: Data are presented as median (IQR); *,#: significant level at p-value < 0.05
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Fig. 1 Concentration of hs-CRP (A), sP-selectin (B) and hs-cTnl (C) in CKD stage 3a, 3b and 4. Data

are presented as median (IQR). *: p-value < 0.05; **: p-value < 0.001.
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(40.15 - 63.4) uaz 47.97 (32.79 - 66.05)
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Afuiiteiala hs-Tnl (Fig. 1 way Table 2)
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sernamIengd) v 6.3 (3.6-9.9), 11.7 (5.6
- 67.39) uaz 18.9 (8.4 - 45.6) lun3usoans
Muaey mamsnadgeumadaanulsalaizesa
d‘ IS 1 s 1 A o

N5z92 3a, 3b waz 4 HANNLANAINAUDEIIHY

@ a

dAymMaana (p <0.001) wazwuINIzAY hs-Tnl
ﬁ@hgqeﬂgutﬁai:ﬂzmaﬂiﬂ”lméa%aLﬁwﬁu

nanIsnadouANNENRUTTzHINa
hs-CRP, hs-Tnl uag sP-sel (Table 3) Wua
hs-CRP &1 sP-sel flamnuduiiuslussdus
(r = 0.228) agndtivadeymadda (p = 0.003)
srpzvealsnlaizedaiinnudusiufiFaunn
hs-CRP waz hs-Tnl luszdusaeaiiiodiny
MaEad (r = 0.165, p =0.016 uaz r=0.318,
p < 0.001 muaay) ueiszozvadlsnlndedadl
ANuFURUF IBaauium sP-sel aghalitivdfiey
mMaana (r = -0.188, p = 0.006) wenMINilile
Annanuduiusveam eGFR fua hs-CRP,
hs-Tnl waz sP-selectin WU eGFR &usius
fiuA1 hs-CRP, hs-Tnl (p < 0.001) uaz
sP-selectin (p = 0.014) sgraddodrdgma
add luszduilndifvaduszezvealsalaaess
(Table 4)

Table 3 Correlations among hs-CRP, hs-cTnl and sP-selection in CKD stage 3a, 3b and 4

Correlation coefficient (p-value)

Test results

hs-CRP sP-selectin hs-cTnl
hs-CRP 1
sP-selectin 0.228 (0.003%) 1
hs-cTnl 0.083 (0.675) 0.050 (0.522) 1

* Spearman’s rho correlation; significant level at p-value < 0.05
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Table 4 Correlations of eGFR and CKD stage with hs-CRP, hs-cTnl and sP-selectin.

eGFR CKD stage

Test results Correlation Correlation
p-value p-value

coefficient coefficient
hs-CRP -0.284 <0.001* 0.165 0.016*
sP-selectin 0.190 0.014* -0.188 0.006*
hs-cTnl -0.350 <0.001* 0.318 <0.001*

*Spearman’s rho correlation; significant level at p-value < 0.05

a C4
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k4
Ao A k%4

: X . 4
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