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# E.Bf KT R ERSEGRETIEARRBCKD & F S8 M4 EE Tchs-cTnT) 3 A3 &6
B, FiE MAAN201651 AZ2018F 1 AN X FEBERBEEAMAEREIEH AL 12 h W EH R hs-
cTnT ERFEBCMAELGEETHEH.H A hscTnT K-F ¥ FH=50%HmH 28, hs-cTnT KF 3 H<
504 H A Ra  KEBEZRERSERPBEARATA, FRCKD EF hs-cTnT A& GZHREA., R »HH
20 % d B 51 4] (70. 8%0) AKEZ & e gE 46 4] (63.9%) . 52 41 (72.2%) HACE H e 23 41 (31. 9% BH AT &
LR E S TFABM, £ FA % F &L (P<<0.05);12 h R 9% 20 5 2 4 35 4% & & (Urea) \ WUEF (Crea) | Jk B
(UA) k37 % -C(Cys-C) % % A 21. 0 mmol/L.408. 0 pmol/L.408. 0 pmol/L.4.0 mg/L LFF £ 26. 0 mmol/
1.,493.0 pmol/L,438. 0 pmol/L.5.0 mg/L(P<C0.05) ., & % 1§ 4% & @0 J. i+ 2 (WBC) . 45 % R (PCT) 4 5 A
8.0X10"/L.1.0 ng/mL EHA £ 10. 0X10°/L.5.0 ng/mL (P <C0. 05), =R 3 #t ¥ 47 & 2% /& (PO, ) M 88. 0
mm Hg % £ 77. 0 mm Hg (P <{0. 05), & B 41 0] & 3 T AL; 5% #) 242 hs-cTnT E 4L £ [85. 12 (57, 17 ~
138.28) U R & & T B4 [21.31(15.35~41.14) 1%, £ F A %+ 5 & L (P <0.05), % #] 44 Urea,Crea,
UA.Cys-C.WBC.PCT.PO, ZHERHFG T BU, £ F A%+ FEL(P<0.05) ,hscTnT KPFEEL
Urea,Crea,UA,Cys-C,WBC.PCT % 4L % 2 E48 % (r=0. 311,0. 315.,0. 216.0. 201,0. 301.,0. 229, P =0. 026,
0.006.,0.013.,0.031.,0.004.,0.019),%5 PO, TF 2 fiX(r=—0.303,P=0.027), Crea,PCT.PO, # &
5 hs-cTnT ARF3h &S £ 54 %(B=23.130,4. 229, — 2. 650, Beta = 0. 309,0. 065, — 2. 870, P=
0.037.0.019.0.017), &t B HaZA TR AEmE A A CKD &F hs-cTnT X%t 589 dE &ML
L&A DECEAR
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The etiologic study of dynamic increased high-sensitivity cardiac
troponin T in patients with chronic kidney disease”
LI Xiaoling ,LUO Wei ,DING Fei ,HE Yong sGAN Wei ,NIE Xin,LI Guizing”
(Department of Laboratory Medicine ,West China Hospital of Sichuan University ,
Chengdu »Sichuan 610041,China)

Abstract:Objective To investigate the causes of dynamic increase of high sensitivity troponin T (hs-cT-
nT)in chronic kidney disease (CKD) patients without acute myocardial infarction. Methods From January
2016 to January 2018,CKD patients without acute myocardial infarction from the department of nephrology,
West China Hospital of Sichuan University,were enrolled. The levels of hs-¢TnT and other laboratory indica-
tors were determined twice within 12 hours because of chest pain,the case group was defined as the increase
rate as hs-¢TnT levels increased 50% or higher from the first time to the second time, while the control group
was defined as the increase rate less than 50%. The laboratory test results and clinical information were col-
lected to find the cause of the dynamic increase of hs-¢cTnT in CKD patients without acute myocardial infarc-
tion. Results The proportion of patients with hypertension 51 cases (70. 8% ), hypoproteinemia 46 cases
(63.9%) ,anemia 52 cases(72.2%) and gastrointestinal bleeding 23 cases(31.9%) in the case group was sig-
nificantly higher than that in the control group,the difference was statistically significant(P<C0. 05). The re-
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nal function indexes in the case group:Urea,Crea, UA and Cys-C increased from 21. 0 mmol/L,408. 0 pmol/
1.,408.0 pmol/L and 4.0 mg/L to 26. 0 mmol/L.,493. 0 pmol/L.,438. 0 pmol/L and 5.0 mg/L,respectively,
within 12 h(P<C0. 05). WBC and PCT increased from 8. 0X10°/L and 1.0 ng/mL to 10. 0X10°/L and 5. 0
ng/mlL,respectively(P<C0. 05). Respiratory function index: PO, decreased from 88.0 mm Hg to 77. 0 mm Hg
(P<C0.05),but no change was observed in the control group. The change rate of hs-cTnT in the case group
was[ 85.12(57.17—138. 28) ]% within 12 hours, which was significantly higher than that of the control group
[21.31(15.35—41.14) 1%, the difference was statistically significant(P <C0. 05). The change rates of Urea,
Crea,UA,Cys-C,WBC,PCT and PO, in the case group were all higher than those in the control group, the
difference was statistically significant(P <C0. 05). hs-cTnT levels were positively correlated with the rates of
Urea,Crea, UA,Cys-C, WBC and PCT(r=0.311,0. 315,0.216,0.201,0.301,0.229,P=0.026,0.006,0.013,
0.031,0.004,0.019). It was negatively correlated with the change rate of PO, (r =—0. 303, P =0. 027). Mo-
reover,the changes of Crea,PCT and PO, were independently correlated with the dynamic increase of hs-cTnT
level(B=23.130,4.229,—2.650,Beta=0.309,0. 065,—2.870,P=0.037,0.019,0.017). Conclusion

renal function decline,increased infection,and hypoxia are the causes of non-acute myocardial infarction with

Acute

significantly elevated hs-cTnT in patients with CKD.

Key words: chronic kidney disease;

BRI E E Ths-cTnT) &2 BHRiiZ W &tk
O WUBEBE CAMD f5c 5 5 L B SO 1 75 2F b s 9
SR S FLAERE T | 2 O LB 105 I B 3R BE 51 2 hs-cTnT
SN =R i) W O £ 7 NN == QO 1 B S R o L
hs-cTnT K192 Lok 2/ AMI 2 Wi (i, 2h &
Kl hs-cTn'T K28 Ak 4 2 e Bk 25 & 4iE 32 Wi i 72
CM AT 5 e g . SR, R R R hs-cTnT
TR B A X A5 Ak AR 5 248 %) 28 A6 (B X AMI 912 B4R 48
HAPRENE . 6R TAE b & 3018 1 5 IE % % (CKD)
B AEEN ] P hs-eTnT MR 45 R 2K T 50 %473
REA KA AMLR F LA 1 AMI 2 W7 45 79 1T RE
itz W4, F8 hs-cTn'T K78 55 B[] Py A e 134
Ty AE AMI B2 A7 B AT G A iR E A B
Y3 34 HT CKD 3% hs-cTnT A & 1 IE AMI
5 IR, 5 B I PR VA 132 7 A0 HE I AMIT AT K B SR B
AR YT R K .
1 #ERl5H%E
1.1 %k g1A 2016 4E 1 H E 2018 4E 12 A IY
NI R 2E AT B2 B B B2 B CKD HASfE AMI 1Y
FRe B HE, HAE 12 h NI E PR hs-cTnT A1 H Ab 52
B3 AR bR Y R I 145 ], PRI hs-cTnT K F-HY 5 =
50 % R 1 28 (72 {51 s 7K P 1 55 <50 U6 Sy W R A (73
%) s CKD 2 Wrbr vl 6 0 3 A A LA L, 4% Fh A 5
AL B I 1) 285 44 R T BB R A, B 5 0 B A | il 5 PR AR
TR GEBRERA SR, S 2012 FHT 18 M
T I PR S RS g L R bR o L OB R 4 X hs-
T 7K A7 5 ) (4 20 5 3 06 HR 2 O IS 0G  Js
D ALR DAL R R FE LA IS B & 4 AMI,
FEWNT 18 B E .
1.2 e 5ikA 44w H# ROCHE 4 F] Cobas
8000 702 4= [ 3l A4 1k 43 1 A S Bic 224 1) 58 B, o0 WL
PRk ) A 45 2 (PCT) B ROCHE 2 & Co-

high-sensitivity cardiac troponin T}

dynamic increase; etiology

basE601 HL k24 & 5 5 BE 3 A1 A K i £ 3 50 F A7 4
I, L H HL A Sysmex 24 F) XN-10[ B4 4 A 3 1L & 43
BT A B it £330 58 A% » 1< 43 7 i ROCHE /A 7] Co-
bas b123 K Hic & Ak 7 52 ml .

1.3 FRm% L E R RS (LIS) i & 78
12 h WHEFT IR hs-cToT A6 00 A4 18 1 5 05 58 25 6 1)
B 12 ho 19 B A T AR I 285 SR 72 o 0 b AT 12 b, Il
o LIS sk % 5 hs-cTnT [REEAG  f4 AH 06 52 5 =
B P A B A R 48 (HIS) 30 58 R 3 (1 11 K %%
BHERS ) BE AR s AL A AT 9 A R R A B
AGE kL, P AL TR 3B D fiE 38 AR IR R (Urea) . UL BF
(Crea) JRBER (UA) JBEM ZE-C(Cys-C) , LI B YL 18 b
H A AT E (WBCO) 45 R i (PCT) FIF I ) fig 15 5
AR (PCO,) VB4 R (PO, B AS AR B, L
AR 2 1) AH DG 8 b 19 A28 Ak 3 O IR I a2 &5 2R 2 22 /4
W E S5 ) AT hs-cTn'T K sh 75 10w A oG R 2.
TG S 56 5 K A 48 b 289 7 DU )1 K 25 ARV B B S 5 R
HRLSE I % R K CAP AR 9 5256 %5, 7 4 4F
() B8 7 560 (PT) 1 Ji T3 A= 350 I A G 56 v o0 28 1) Jo 1
WA RS L BE AR TIE BT A RGN &35 SR 1% TE Bk RORS T
1.4 Siitspabs % SPSS21. 0 Seit @b ab 3, iF
SO RM o +s TR T ERR BRI ¢ &
55 PR R LR R G N R LB AR X K
5 AEIE R RORER M (Q, ~Q) FR . /- Hr R A
FRANAS 56, A%t (8] AH 56 M 5> H1 R - Spearman XUAR &
M, P<<0.05 B ZRAHRITFE X,

2 4 R

2.1 WEFEXT LIRSS R LB 9 ] 41 Fn X R 41 4%
TG PR ¥E ORE b AR WL 1, 6 0 41 @ i JE 51 4
(70.8%) AR (I ML AE 46 # (63. 9%) , %X 1ML 52 {4
(72.2%) JHALIE H I 23 1] (31, 9%6) B34 BT o b fil
R TR, ZRA G L (P<<0.05),
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2.2 R LA IR A i R AE A SE B A R bR 12 h N
PIRZE RN L8 s (91 4 A0 6 B A= fir IR 1E 12 h
N PR 45 R 20 N A8 A H B, A A IR IR 285 21 7 i 91

* 779 -

TS T RE 5 A5 R AR AR PO, AR R T

Xf B

EREGI¥E L (P<0.05), WWHIHLE 12
h P H B0 S RE R R R i R R B S AR

L1 1A R 2R B R KR TH R (P <<0. 05) 5 5256 = 4R AR 4 Rl HIRMKHERAR LR
R 2 S B BEFE AR Urea.Crea,UA.Cys-C £ mig WA (=72 XA =73 P
PR K METE & (P <0, 05) 3 /B Y5 b8 WBC.PCT KM #8014 .MQ,~Q,)] 650044 3~75.8)  62,0(46.5~74.5) 0,794
RRBEF i (P<<0.05) s FERINBEFR R RN PO, BE sypmracn] 18(66. 6) 47(64. 1) 0.109
(P <<0.05),PCO, BB ERIET¥4E XL mynon
(P=>0.05) s IR JA2AL 1 oy e A b RS BR BRI s o oo
A PRG5BS X (P>0.05) 0 s woss o
2, N
23 [ ILAE 11(15. 3) 9(12.3) 0. 651
2.3 FUihe. YL T8 b SO R T g AH OC 48 bR AR 1k
BB LA O I A AR 12 b e 10 HERD o
B WL 3. 45 R R B4 hso TnT /K 45 fF % il 52(72.2) 31042, 5) 0.024
[85.12(57.17~138. 28) 1% B % 15 Tt IR 41[ 21. 31 THARAE H 1L 23(31.9) 10(13.7) 0.019
(15.35~41. 1) 1%, ZRA G L (P<<0.05).
*2 ERERMTEMLRERBIREARDARN 12 h BRERHEEEIM(Q, ~Q,)]
95 191 21 Xf IR 20
it P P
0h 12 h 0h 12 h
IR CCH 37.0(36.0~37.0) 37.5(36.6~38.0) 0.012 36.0(36.0~37.0) 36.0(36.0~37.0) 0.939
hs-cTnT(ng/L) 97.0(65.0~258.3)  241.5(117.5~687.3)  0.000  69.0(35.5~135.5) 85.0(40.5~149.0)  0.235
B T hiE 16 br
Urea(mmol/L)  21.0(12.0~29.0) 26.0(16.0~33.0) 0.039 18.0(11. 0~27.0) 16.0(10. 0~26. 0) 0. 469
Crea(pmol/L)  408.0(220.5~744.0)  493.0(315.0~834.0)  0.044  412.5(180.5~644.3)  441.0(215.3~608.3)  0.705
UA(pmol/L)  408.0(286.0~513.0)  438.0(348.0~614.0)  0.028  410.5(277.5~533.0)  358.0(275.0~511.0)  0.547
Cys-C(mg/L) 4.0(4.0~5.0) 5.0(4.0~6.0) 0.015 4.0(3.0~6.8) 4.0(3.0~6.0) 0. 888
Y AR R
WBC( X107 /L) 8.0(6.0~12.0) 10.0(7.3~15.0) 0.017 8.0(6.0~11.0) 7.0(5.0~10.0) 0.171
PCT(ng/mL) 1.0(1.1~4.0) 5.0(2.0~7.0) 0. 000 1.0(0.1~3.8) 0.2(0.1~2.9) 0.151
W% 2y fig 4
PCO,(mm Hg)  35.0(27.0~38.0) 33.0(28.0~38.3) 0.756 29.5(25.0~38.0) 32.0(28.5~35.8) 0. 345
PO, (mm Hg) 88.0(61.0~99.0) 77.0(55.5~86. 8) 0.010  89.5(73.2~116.12) 85.7(75.1~118.6)  0.232

2.4 hscTnT K FEsI S EMHERNZDY  hscT-
nT /KFEZEAZF Y Urea,Crea,UA,Cys-C,WBC.PCT
AL R B E M K (r =

0.311,0. 315,0. 216,0. 201,

®3 HHAMMNRAIEERFELERLL,M(Q,~Q,)]
e I 2 Xt R4 p
hs-cTnT 85.12(57.17~138.28) 21. 31(15. 35~41.14)  0.000
B D fE A b

Urea 22.0(15.6~35.9) 11.9(8.5~19.7)  0.016

Crea 18.2(12.3~47.2) 6.7(8.2~24.9) 0.000

UA 16.2(12.6~24.7) 10.8 (7.5~7.6) 0.021

Cys-C 24.1(12.1~33.5) 10.0(6.8~23.3)  0.000
G b

WBC 15.4(10. 7~25.6) 10.1(5.4~20.0)  0.032

PCT 56.9(35.0~84.1)  37.8(22.2~55.0)  0.041
W 1 Ty fiE 45 b1

PCO, 11.4(3.2~12.3) 9.7(4.6~11.7) 0.232

PO, 13.3(9.5~22.8) 4.6(5.1~13.8) 0.000

0.301.0.229,P=0.026,0.006,0.013.,0.031,0. 004,
0.019) ;5 PO, & f M & (r=—0.303,P=0.027),
W 4,

2.5 ZoeMBIES T hs-cTnT A9 ST A0 E R £
VL hs-cTnT /K280 50 AR &, 1A WA 5 53 B v
A A G M 1) 48 A5 : Urea, Crea. UA, Cys-C. WBC,
PCT.PO, %N A 48 &, iz H 2 Jo 4 % 4 B ix gk
HZE T 5 hs-cTnT K3l A 84 & 0 2k 5 A7 R &,
Crea ,PCT.PO, 7% 5 hscTnT KV 3h &1 &
PhSr A G (B=23.130.4. 229, —2. 650, Beta =0. 309,
0.065,— 2. 870, P =0. 037,0. 019,0. 017), Urea,
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UA . Cys-C.WBC B2t F K5 hs-cTnT Ko 54
ST A (P>>0.05), W3 5,
£4  hsTnT KETUERELREIERTUENEER

LEPSEES r P

Urea 0.311 0.026
Crea 0.315 0. 006
UA 0.216 0.013
Cys-C 0.201 0.031
WBC 0. 301 0. 004
PCT 0. 229 0.019
PO, —0.303 0.027

x5 SLEEERSH hs-cTnT K EHEETH

MIHEXEER

PSS KAk RE(B) PRl R FL(Beta) P
Urea 56. 220 0.087 0. 654
Crea 23.130 0.309 0.037
UA 112.50 0.054 0.813
Cys-C 2.543 0.035 0.931
WBC 1.231 0.078 0.704
PCT 4,229 0. 065 0.019
PO, —2.650 —2.870 0.017
3 i i

hs-cTn'T J& 45 B 42 B9 12 W AMI i 55 5% 19
MR B SR B AT w0 WL AN 4 M Y
hs-cTn'T . A RE SO JIE A2 A 0 S 4E R, KiE
£ B . CKD % 4 I 0 M 5% » H hs-cTnT
B T AR CKD ABE . #ECAEIR 1 CKD ¥
H 80U ~90 U ER i F hs-cTnT S (", 155041 7
WIWFFT 4 R Bon 2 W T RE A & % 5 F AMIL B
R AN ) 1) W /N BR 3 1 %R AR ) 9 cut-of f (M
KU BEE — 3 £ B, hs-¢TnT >100 ng/L A IE
AMI 7 72. 0%, A UL, BRR hs-cTnT M2 Wi 6 B2
AP E . T AE SR, WU O UE 5 2% 45 (ESC) 45 B 45
RAET )7 S el NN BT E N L ol L a2 N )
W AMI B} N 3% 22300 %2 O JLILES 25 A 89 7K F L hs-
cTn'T 14 A1 X A8 Ak A 55 246 X A2 A0 (8 8% A A Bl F X 53
AMI 1 hs-cTnT 7E18 PR RO & A RFSE 38
FEE K hs-cTn'T K AR A4 &5 IR R AT W7 4 4R hs—cT-
nT /NF 53 ng/L. MIXFZEARAR LA 50 % Ry s KT s 4%
F 53 ng/L MIAR X AS AL AR L 20 % A ks v L 4R
I PR T A % BE, 364> CKD B #% H hs-cTnT K78
S B ] 8GR KT 50 %0t 3F R R A AMIL 25 1 IR =
YT A R R IR 2, 43 B CKD B hs-cTnT
] Y hs-cTn'T 3l 45 K 3 48 w5 40 D 181 18 3592
FHERR AMI H A7 5 %855 S0, A0 58 A1) B2 Be #8is %E
FREL CKD B 35 A ¢ K 2 %50 4 Al IR 9% 8k, 3 2 %

12 b P T A N 11 5 ol 512 565 5 i A T ING IR 9% ek 2 47
PN AR R R PIALE 12 h 8B DB R AR
Urea,Crea,UA,Cys-C K T+ & . 23 0 5 e 2 Rl
TR BEAEA BT B, WU F RS hs-cTnT /KF
Th i A i AN B 2R A 5, % CKD B H L hs-
cTnT T i R % 58 B 0 B Zh gt . 5 A BF 58 A
. S4h A LM hscTnT KFZh 1w 550
fEFE 48 Urea,Crea, UA,Cys-C B R EEMHRK, 5
Crea A8 fb S0 37 A0 O, U A B D RE A AL 2 S BUR &
O U5 N EE hs-cTn'T 7K - 18 5 38 55 (5 R 22—

ARWFIE 455 WoR . JE AMI % CKD B 3% 3 hs-
cTn'T 7K S K e FE 38 w5 A4 [] st 38 o Bk e 48 b WBC
PCT K F & i JLAE A 58 SR .30 %0 ~50 % CKD
BEAFAE R M RN, 1P R EAR B A AT % -6.C
B R IR BN T T H S hs-cTnT /K
T A X AR IEAML, AN AT & B hs-
cTnT K F25 4k % 5 WBC,PCT 28 fb £ EM X, 5
PCT 7284k 52 57 4 56, PCT 2 W 8 2 J e 7 B2 Y
— AR AR, PCT 14 &5 22 B AL J8 e i =, 156 B
AL 2 CKD 3 0 WL 455 i & A9 =1 2 5 R
Z—,

AW B hs-cTnT K ESh A E S PO,
AfE R A 56, H PO, A S hs-cTnT /K 3h &
s Sy A S8, P CKD #3278 6 I ) py i B 2
S AR AR O LA I & A i SRR FE hs-cTn'T K 6 B
AL JEF T hs-cTn'T K KIEHE &, 98] CKD &%
AR hs-cTn'T K8 838 R N 2 —.

M2z CKD B 7E 0 R N H B hs-cTnT K
(3 = N i N R SIS ) 2 N N P i =)
MR hs-cTn'T 7KW 3l 25 4 & B 45 AR v BE 55 AMI
J6 K 5 I PR A v g v 2 4 501
4 & it

CKD #7712 h W B hs-cTnT /KEsh A 5
SN in S A = ) 1= O N P | e 2
A8 yhs-c¢TnT K342 E 5 Urea, Crea, UA, Cys-C,
WBC.PCT 2 fb F 2 EM &, 5 PO, k% 2 7t
X, H5 Crea . PCT.PO, 178k 57 AH 3, it B 'E T
AE N B YL N E AT B4 AT 8 CKD g8 20 L 45
H L hseTnT KIFIE A HE AMI G . 78 16 R T/
L CKD % B 1 B hs-cTnT 3 255 & ] fig )
KRAE AML B AIGER OB LR E RS 5
M, LLB IR i2 FliRi2 .
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