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[Abstract] Objective To investigate the prospective associations between plasma metabolites and
the risks of all-cause and cause-specific mortality among Chinese adults. Methods This study
analyzed plasma metabolomics data from 2 183 healthy adults in the China Kadoorie Biobank (CKB),
measured using targeted mass spectrometry. Cox proportional hazards regression models were used to
examine the associations between 630 metabolites and the risk of all-cause mortality. Cause-specific
hazard regression models evaluated the associations between metabolites and cardiovascular disease



(CVD) risks, cancer, and other-cause mortality. Stepwise regression was used to identify key
metabolites independently associated with all-cause mortality, and the area under the receiver
operating characteristic curve (AUC) was calculated to assess the improvement in predictive
performance when these metabolites were added to traditional risk prediction models. Results The
mean age of the participants was (53.219.8) years, 65.1% of whom were female. During a median
follow-up of 14.5 years, 231 deaths occurred. A total of 44 metabolites were significantly associated
with the risk of all-cause mortality [false discovery rate (FDR)-adjusted P<0.05], primarily including
triglycerides, ceramides, and amino acids. Additionally, 29 and 15 metabolites were found to be
associated with cancer and other-cause mortality, respectively, but no metabolites were significantly
associated with CVD mortality after FDR corrections. Adding 14 metabolites independently
associated with all-cause mortality into the traditional prediction model significantly improved its
predictive performance. Specifically, incorporating metabolites into the traditional model, which
already included laboratory biomarkers, increased the AUC to 0.798 (95%CI: 0.755-0.843), an
improvement of 0.088 compared to the traditional model (P<0.001). Conclusions Multiple
metabolites are significantly associated with mortality risk and can substantially improve the accuracy
of mortality risk prediction models. These findings provide new insights into the physiological
mechanisms of aging and offer valuable clues for personalized health risk assessment.
[Key words] Metabolites; Mortality; Prospective cohort study
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PC Aa C32:1 0.723 (0.679~0.768)  0.035 0.021 0.755 (0.710~0.799)  0.044 0.006
PC Ae C34:2 0.668 (0.616~0.720)  -0.020 0.121 0.704 (0.655~0.753)  -0.007 0.502
Cer(d16:1/20:0) 0.688 (0.640~0.736)  0.000 0.952 0.711 (0.662~0.759)  0.000 0.982
Cer(d18:1/16:0) 0.670 (0.620~0.721)  -0.018 0.054 0.701 (0.652~0.751)  -0.009 0.238
Cer(d18:2/24:0) 0.696 (0.646~0.746)  0.008 0.555 0.710 (0.661~0.760)  0.000 0.988
TG(14:0_36:4) 0.707 (0.659~0.754)  0.018 0.114 0.717 (0.669~0.764)  0.006 0.487
TG(18:2_36:3) 0.712 (0.665~0.758)  0.023 0.003 0.724 (0.676~0.771)  0.014 0.018
TG(18:2_36:4) 0.725 (0.679~0.771)  0.037 0.023 0.737 (0.692~0.782)  0.026 0.057
TG(22:5_34:3) 0.689 (0.640~0.738)  0.001 0.936 0.705 (0.657~0.754)  -0.005 0.625
14 /N8 0.787 (0.742~0.833)  0.099 <0.001 0.798 (0.755~0.843)  0.088 <0.001




E : AUC : B3 TARRHMIEZ& FEAR ; SM - $BAS ; PC : BIASHUARRS ; Cer : #ARERR ; TUMAELY non-lab @ 1548
TUOMEF AR, WS, BMI, IRME, 4B SBP , REKWEIVFESR ; TUMEEY lab : FETUAEZY non-
lab fZAE £, FSETUNEF#SMIE TC, HDL-C, TG MPIE 4 ISR ZEHIMIENR ; #HEURFHH P ESFIA
NI AEHITOUAE R SESTRUERIARLL | AUC ERNER REFRBLER

W

FRARETHEAFNMLRASHEFEIE , T7T 630 LRGSR T RARL
HAFETHIREK |, IRAIE 14 Fh 52 FEAILT XEINIIARRHNM K G4 , % TG, Cer, &
B R EATEMFZ TR | §ho MRS BER B E R S E L MR R X 50 T K A TN BE
X— R TN ERZ ST IR HERNSHRE T IR | AR RE TN
BINSHR Y T IBERN AR,

ARREIT 14 F 52 R THAR XK MR REY , BIFFL TG, PC, Cer MEER ,
52RITNREREREX , XSEARREARRIIKAIAET. 557 3 MATIEMEEER
FIBRENOMIR R , TG 53T KB A XBKEUR T A5 filg bt XL E |, >3 MUK TG
S5RARMFLTRERAX |, XATRES MM RSHAMHEFER XY, ARRIRMNS£RET
TR A XK TG FTE XU =4 |, SURDK TG ST EEMXETEITFEEN. SM
EHEENEESMRS , AAEFEEMIEEAERFS 5HRESES ™. AMRERE
7N, SMC26:0 5£FFATEBETAR. XR—FMUARNSER DB K. SM |, EREAR
HRPEFRNFIRE . SMRKRE , SM KThEEREmEKEMS , #BK5% sM AT e
BEEEFESM A R P o] RER IEBIFIATNEE ", Cer RS 5515, HEABRRASIIFE
H—XREBERERHT , SSMERBYRXY, 2METEZE —RABNIINRTEMETFRERE |
Cer 5T RS X BKEUR T A5 BhBR 55K 5120 , Cer(d18:1/16:0)F 4] 16 RFKFEMBREEK F] |
Cer-16:0 52 R T2 IEARX , TABK4E Cer-20:0, Cer-22:0, Cer-22:0 52 RIET N2 HAE X
(819 - SRT , FEAFFFTE | Cer-16:0, Cer-22:0, Cer-23:0. Cer-24:0 53ET-R&IE A% | X
ARERR/R T ABRER BT,

S5RAMRGER -, AMRUNRI RSN LRI SERR B KT ESRENIETR
[RAEX , XE 2FHAREZNGER , FreEHN, AT, AREKEFAERIEEETRE
Lol BRI EARBRMNFEMER |, BTEIREYHE , BBk, BEROLEFEDF
ER™, BMRKRY , CRRIHEHAS BENTEEN | BEBINHIEZ BN SHRIER K
L6291 Zhang %@ IS R E/RAEHL AT 5T & I G RER I SR BT R IGZ R AN & IR B 1E
R1PE%E. DHEAS RAKRMAF S EFERAETTNE  TUSES MER. LRHhENS
B, FOKFRERIGKT TR, ARMIESS T H 52 R 5T KR fm KBk,

EREENRE , PCAaC32:1 EAMRK—S52RIA T2 EARNME Y , ETEE
ANEEAS I — AT RRE T RMER". PCT 2 S SMRELMNARFUARESE
FEE , AN RER M T RN FRELER A AE R VIEMN ™, AFFRMERE] PC Aa C32:1 IKF
5REMERESLTREAEX , MHERJLF PC N SREASETREAEX |, $27K PC Aa C32:1 7£
REZFIL TN TRER A IFHRIERALE , RS Al gt — SR HIB ERNEF1E
M.

AHFEERI T MR ASESL T R TN F AN AE . B ESE R s
fa  BHMAEGEmNER G | EREIR , FiERAETN 2 R T NEREK AUC BERS |
KPMERHVBEBIRERBRRAZNAE , BT ELEMHREMEKASRRR. B
AIE BN RESRGAFEESELTUWER IR AT AR , BZETISERRES
F& , BTN EENGRISETHTE™ , RS TRRKHETNNA , ARTARKRRE



THSELR—RARSET R TUMRRR 4t T B N3, REwk , MR , A58
FRMDEESEA, BARRRMESERE. RGEFRNEREFTELRIREMSKFHBA
X, XEFHEREETIMXFRH#T MAFE— MRS, A, BERANER , K
RN RENMARE 2. RRATREET MAARMIRAR, FRNQIN3E R TR f LR
KNTA , ZLIIABAFELXMEZETTHPRNA™, 620, TUESREARPET
HERAIHE |, 458 B8 MIRREESRR SRR F R TSR

AWTRE TR ERFEARRSERNEIETR | &5 26 MR, IBRAIERNER
RFIER , SEE R TR R MRRAERI. AMREFERRM. $— &
BT AMERMERT ST , MR AP ST RINERRABFHE—SRIE. £, A ARIEET
B—I IR, TUEBIR MARER B L AHHHE. 5=, RRIWS CVD AT BH
MRPMAE A , XARESEITENRER R, SEIEST (78 %) MHEMKEILT (85
£) AAEL , CVD SR HIBFAER/N (684) , AIRERAEFR MR EIMA SIS CVD LT
[FRBIERER. BP9, AFFRPHTT FDRAZILE , ATRE— AN MK Y5 CVD SET
ARECRBEEL M MSE TR, Ft , KRR R B A A ERKEKIEII BRI AE
HERHD IR A M R A5 CVD SETIRER, 3BT, ARG T —RINBERFEE |
B HRIRR IR IR AR .

REFR , ABRETEARTIRAH ZF ST SR XM YY), FRIESOXLER
BIYIRERS B E IR THSL T NS TR ARG, AT R AR R ZMSL TS BIR 4t
THIAA , AR MR RXR I THURME BT R T HR .

FIZHR FrAEEFERATTHZIHR

S FTAS I ENS MR RTIEMERT R B ABAS RN R T B X EHZREAAE R, T
BEEZRa. BFMENMAE. FHRIMEFOM 10 MREMXMAER THEAR
fEEREAFEE A5 HATEUR. MRER. REXE ; KRR | SW/RZEEE ; Btk - M
BRI, MREE. BURXE. S /B  XEMBREUE. B3 E. 88T
PNREI—  REMAREUE. BYXE ; FBE. R XIEUR. XEWE  KEa. e
g MB®IT, ARBIE. LB BT BRIEE. BUE; BB XE/MBREUE.
BYRNE, BB FTUH  XEMBIIE. MERT. ARBIE. L8B3
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