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Abstract: Objective To investigate the changes and clinical significance of serum kynurenine (KYN) and
quinolinic acid (QA) levels in elderly patients with chronic kidney disease (CKD) complicated with major ad-
verse cardiovascular events (MACE). Methods A total of 156 elderly patients with CKD treated in the
Fourth People’s Hospital of Taizhou from February 2022 to February 2024 were selected as the CKD group,
and were divided into the MACE group (n =45) and the non-MACE group (72 =111) according to whether
they were complicated with MACE. A total of 80 healthy people who underwent physical examination in the
Fourth People’s Hospital of Taizhou during the same period were selected as the control group. High perform-
ance liquid chromatography-tandem mass spectrometry was used to measure the serum KYN and QA levels in
each group. Multivariate Logistic regression was used to analyze the risk factors for MACE in elderly CKD pa-
tients. The receiver operating characteristic curve was used to analyze the predictive value of serum KYN and
QA for MACE in elderly CKD patients. Results The levels of KYN and QA in CKD group were higher than
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those in control group (P<C0.05). The age,levels of C-reactive protein,24 h urinary protein, KYN and QA in
MACE group were higher than those in non-MACE group (P <C0. 05). The increased levels of 24 h urinary
protein, C-reactive protein, KYN and QA were risk factors for MACE in elderly CKD patients (P <C0. 05). The
area under the curve (AUC) of combined detection of serum KYN and QA for predicting MACE in elderly
CKD patients was 0. 920(95%CI 0. 891 —0. 959) , which was greater than the AUC of KYN[0.836(95%CI
0.804—0.879) ] and QA [0.843(95%CI 0.798—0. 887) Jalone,and the difference was statistically significant
(Z£=4.023,3.897,P<C0.05). Conclusion The levels of serum KYN and QA are increased in elderly CKD pa-
tients with MACE, which are related to renal function. The combination of serum KYN and QA can effectively

predict the risk of MACE in elderly CKD patients.
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1 #ERl5R%

1.1 — %R EHE 2022 4F 2 A & 2024 4E 2 A F
ZeH T 25 DU N R EEBEVR YT B 156 & 4F CKD &N
CKD 4., APR#E: (1)K CKD 3~5 #],CKD 2
W7 K A A MR fES 5 (2) 4RI =60 %, CKD &
$1>6 A~ A, Al it /N B 8 i R (eGFR) << 60 ml/
(min * 173 m*); (3) ¥ R AT E BERERIAIT; (D IRIK
FEDTGERL SE R, HEBRBRUE . (D IR IR T RHBL; (2) &
U9 5 A0 S e M i 1 2 s (D B2 B
MR IT s (4) A I IS7 B LB BUK BB 4 i 55 0 0 .
CKD 4 B 95 #il, & 61 #i; 4E i 60~78 %, 3
(65.25+4.73) % ; 1K 5 48 £ (BMI) 16. 67~ 27. 52
kg/m”, P44 (23. 73+£2. 440 kg/m*, [7] 3 & B ZE M T
SO N BB 5 19 80 1] 4 4G it B 2 S X R4, Hoep 5
50 6], 4z 30 Bl s 4E WS 60~73 &, F-1(64. 7444, 30)
% BMI 16.89~28. 10 kg/m”, F-J(23.89+3.29)
kg/m’, PIZLTER AR .BMI HE, 22 5 B4 % 5%
M (P>>0.05), LA AT [k, AW 5F & B Be {2 BE A
KBLR B TR E X AR 5T 1 R I 4 B AL )
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1.2 (U5 RA SR G- B R 5k
H LC-20A W AH 415 4Y (Shimadzu, H 4<) F1 API5500
= PULLHT T % {Y (AB Sciex, 2 [E) 40 1%, Bt A A F
iyt R G (LC-20AD) | H 8l # FE 4% (SIL-30AC) (A i
#(CTO-20A0) Fl R Ge ¥ il # (CBM-20A) ., KYN #5
HE A A M & K TRC A Al QA br i & g A 52 [{
APExBIO 7w, 4l ¥ > 95% ., H # (LC-MS %,
CAS67-56-1) . I iz (LC-MS %, CAS64-18-6) . 2 Ji§
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IE B T LW 25 H B AL B TS L 5 500 VLB T
TR EE 550 C KA KK S 241, 32 kPa, L )E N
344. 74 kPa, fi B J1 413. 69 kPa,
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1.3.3 4k i CKD ARGk
MACE, 4> #9E MACE 4 (n=111)F1 MACE % (n =
45) . MACE & R0 WUEESE L0 7 30t L0 20 2 &
Ko H s R H S TR 28 I A R S 6 A A S 1%
ALY,

1.4 Giit2eab s SR SPSS26. 0 Bk 4443 Hr % 4 .
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HARLRCAREER O B8 RHZHEE Lo-
gistic MIH4MHT £ 4F CKD 8% Jf & MACE i) & [ A
£ R ZIRE TAERE(ROC) 4R 23 47 1% KYN,
QA ¥ Z4E CKD B & I & MACE i # # {5. LA
P<<0.05 HERASI¥E L,

2 % ES

2.1 CKD 4 fr xf B4 1 7% KYN., QA /K L
B CKD Al KYN.QA 7KFm TXf 4, 22 %4
Gt L (P<<0.05), W% 1,

2. 2 MACE 4 1 4F MACE 4 I IR % ¥ kb
B OMACEAF#.C MW &HM.24 h JRE M .
KYN.QA /K¥i T3 MACE H, 2 S A5 %5 X
(P<<0.05), L5 2,

2.3 4 CKD & # Jf &k MACE M fa & I & 47
W O UEBEERESEIFE MACE WA R (1=2,0=
)L C M EFR R R A) 24 h JREEF = (JRE
SEAOD ME KYNURE A QA URAE A N H AL
wATZHE Logistic MIH . 45 R B /~.24 h JRIE
FHE.C & HKYN, QA 7K F T & 2 52 i & 4F
CKD ## ¥ & MACE WGk N &, Wk 3,
*1 CKD AFaxt A I iF KYN,.QA 7k
Ltk % (x =5 ,nmol/L)

21 5 n KYN QA
CKD 4 156 53.0447.36 150. 11£9. 40
Xf B2 80 20.24+5.30 60.40+7.13
t 35.413 74,984

P <<0. 001 <<0. 001

2.4 Iy KYN.QA Xt#4F CKD B # Jf & MACE
PO A M KYN, QA B A A il 3 i % 48
CKD ## ¥ & MACE B2 T i FL(AUC) H 0. 920
(95%CI 0. 891 ~0.959), KF KYN H.jl 4 I /)
AUC[0. 836(95%CI 0.804~0.879) ], QA L 4 Iy
B AUCLO. 843(95%CI 0.798~0.887) ], Z R H 4
T2 X (Z=4.023.3.897,3 P<C0.001), W% 4,

*2 MACE 2#13E MACE AlGREREEE[c+s Fau/n Hn(%)HK n/n/n]

I H 3 MACE 4l (n=111) MACE 4 (n=145) t/X* P

ER () 64.1844.13 67.9045. 09 6.035 <0. 001
B/ 64/47 31/14 1. 696 0.193
BMI(kg/m?) 23.77+3.53 23.64+3.06 0.216 0. 829
L 34(30. 63) 20(44. 44) 2. 700 0. 100
Wl PR 13(11.71) 6(13.33) 1.816 0.178
8% 1 L 2 P i % 9 11¢9.91) 7(15.56) 1. 000 0.317
gk 19(17.12) 13(28.89) 2.721 0.099
CKD 4r#1(3/4/5 # 35/46/30 20/15/10 2. 341 0.310
eGFR[mL/(min * 1. 73 m®)] 20.18+6. 37 18.3146.54 1.648 0.101
A g (<107 /1) 11.6743.17 12.5843.38 1.594 0.113
C I H (mg/L) 10. 78+3. 20 16.24+3.13 9.715 <<0. 001
1fit LA (emol /L) 828.974130. 41 689.514120. 93 6.176 0.073
IfiL R 2 % (mmol/L) 11.1543. 38 12.2243.38 1.788 0.076
24 h JREEH A () 1.4540. 34 1.87+£0. 31 7.165 <0. 001
H&EMA(g/L) 21.67+7. 14 19.60+6. 69 1. 670 0. 097
S5 E [ (Cmmol /L) 4.4040.87 4.63240.91 1.476 0.142
15 2 8 g 2R L& B (mmol /L) 1.444+0. 65 1.3840. 70 0.511 0.610
1% %% )3 1 4 14 0[5 B2 (mmol /1) 2.7240.56 2.9040.67 1.716 0. 088
KYN(nmol/L) 47.16+7. 89 67.54+7.04 15. 061 <<0. 001
QA (nmol/L) 122.95+9.78 217.1048. 95 55. 784 <<0. 001
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x3 F24HE CKD 2EH%E MACE B EZSH

K% B SE Wald X* P OR 95%CI

C i H 0. 466 0.123 14. 354 <0. 001 1.628 1.493~1.799
24 h JREH &= 0.463 0.119 15. 666 <<0.001 1. 589 1.258~2. 006
KYN 0.472 0.152 9.463 <0. 001 1.603 1.190~2. 160
QA 0. 550 0.167 10. 847 <<0. 001 1.733 1.249~2. 404

F4 miE KYN.QA 3£ CKD && H % MACE gfm &

i H AUC (95%CD EARZE AL SHE R 5
KYN 0. 836(0. 804~0. 879) 0. 605 58. 23 nmol/L 0.755 0. 850
QA 0. 843(0.798~0. 887) 0. 625 157. 02 nmol/L 0. 803 0. 822
B AR 0.920€0.891~0. 959) 0.723 — 0.922 0. 801
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Z IR L I IR A % & E MACE 3+ 5 88 5 5t
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R X ek R IRIRES R B L E K,

R U 2 ML A B 2 R G 5 VA T Y B AR
T % L A R I A R S N A A EE 1) B A OC B R T AL
. KYN 38 F6 2 LA 0 202 i 32 284X 3%, HLAK
95 %K B AR 2 KYN @420 A4 i KYN.QA %54
WIs W B, KYN £ KYN % % i, KYN fi )
KYNS3 B i 3 A 84 50740 2k i QAN L 2k
PR T QA 22 M wbk 1% i 5 19 42 W ik 76 6 g 0 it
SRRV G T e R PLIARE AR AR R
B, CKD % MiE KYN.QA %5 & R 4 i ARl ™=
JKF B TR AT KYNL QA 7K fit fi% A7 4% 151 0 24
FoU ML W & A By KU, e & R KYN i B¢
W E R KYNLQA SR ™ ¥ /K T & . A #E 46
RN E R TN R AR O A Ll R R U o
RO L IR B 0 LA R B Y A& R B &
PO WLREFE | 0> 7 55 8 K0 VB M A8 B 55 A XU & 2
TER A MACE & A XU B9 I35 bR s 9. A i 5T
W, Z4E CKD B % 9 & MACE By KYN.QA /K
FTb R KYNLQA K FETHE 2S5 CKD B E I A
MACE 13 ##, 3% 5 BENITEZ & 2% % BF 57 45 3
—&, SrHrHHLE, CKD B WL A F 2 R 4, F
ME v MR 6 LM IAILH T o« 55 REHTF
IRV T 5 o DT 38055 JHF I o 5| W e 2, 3 0L T AR il R
AR 2,3 BUIME B YR58 2 i A /R4 KYN i
HEATARH, S8 KYNLQA KFEFhmt™ . AT
WML F| A CKD B4 I & MACE fY 7% KYN,.QA
AT H R R — 7 & CKD B LR 0 12 1 52

ik RS AB 6% BTG ML AR (o R AR, 2 B v KYN,
QA PR 2 5 — Ty i e th T CKD 3% (14 5 o)
RE 1 51 2 TR 7 f AR KYNLQA 25 i HE it
WD R CKD B3 I3 KYNL QA KF T,
AW, KYN, QA 25 % 4 CKD & # I &
MACE [ f& [ H & . 2B L 3E KYNLQA /K- T & fg
fig B W 3G 4 CKD B JF & MACE 9 % 4 KUK .
SARTELE B, — 7 T KYN. QA KEF+ & e g i 5
AL AR M AL R -1 R WA M R AE R 18 YR
KL A P R 4 0 R bk A i S Y
i VR o 5 A A I A 05 5 5 B A DY B T RE R A
A 0F 56 bR B ok ke AR e Ak B4 & A TR R K e R R 4 e R
P T 1 0 6 7= A R AR fip BRE B 11 &1 248 W L 348 Jon e R 20 Bk
S RE R A6 BE B (0 R B E R B BE B 1l 24 i RUR: L S B
MACE &4, 1A, KYN. QA i R I 5k 3l
ik 1A P R 40 B R ) T 3 AR 32 R L 388 AR Ak I K
- LS PR A M A 4 i A ST Vi UL AN M
B 5 A e A L I 4 5 B RS B R L AL T R
IRIE I i /N B K B R A BT B A 1 e AR Bl bk i
B O Bh ik i B B BE I AR B R, 51 SO
WLAE 58 25 2 1 5l bk 8 5 i 1 & AR5 L AR B gE L oL
H KYN.QA B A REA & £ 4 CKD B # It &
MACE () % 4= XU . BE R 58 3E 52 KYN GE 4% 34
0 I 9 95 5 B R TR R A A0 LA BE K 2
P T ik 25 4 AE 10 2% A2 U b A L 35 80 ik -
JE 2 P4 5O % R MACE & A= /9 5 2 i [
F. HWIEAE 106 1] CKD 3 & #, L QA /K
- 55 35 o Jik Y- IS B R R AH G L AT QA A B TOE
fli CKD % MACE (% % 4 R, [N i, %4
CKD ## It & MACE W1 KYN.QA /KF T,
THBA T REREF I 24 CKD B & MACE
M ME bR &Y. S o A C R & .24 h JR
AR AE CKD & # 91 & MACE i fa |6
W% 5 REAE 0 g8 R aE — 807 . C R R R R
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APEI AR R R AR Y L A B T O i B A R
F14) B i 0 T 0 - 0 O A I XURS: 43 2% . 24 h
PR Th i B R BB T RE R 4 22 L ALK B AR s
AR 2 AR B Al O R Y O A O B 4 A 4
B MACE 19 % 4 XK

Zi Lk, Z 4 CKD & JF & MACE [ IfiL i
KYN.QA KT, & 58 E B e fn A &, M
H KYN.QA BA R A B T 1745 % 4 CKD B % If
% MACE R & A KU . 38 5 06 28 35 19 I R Wi .
lIfi R I 7] 2% 4 CKD B 135 KYN.QA K, %t
AR MACE & 4 XU 9224 CKD B & 17570 )2 . U
UE B HE TG . AW WA — 2 R AR5
S [l PRI 5, B AR A B oA X Al e 2 R AR 1
YIHEAT RS A R A U BE T A B PR L RRE AR 2 W I R
R 4L O Z R AR P XA CKD B It
& MACE () 0 48 .
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