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Abstract : Objective To analyze the correlation between the Geriatric Nutritional Risk Index (GNRI) and the risk of all —
cause and cardiovascular disease ( CVD) mortality in elderly populations, and to investigate whether the Cardiovascular —
Kidney — Metabolic Syndrome ( CKM ) modulates this association. Methods This study was based on the Chinese
Longitudinal Healthy Longevity Survey ( CLHLS) cohort data from 2014 to 2018. The baseline was set in 2014, and
participants were prospectively followed for 4 years until the follow — up ended in 2018. Participants were divided into two
groups according to the Geriatric Nutritional Risk Index ( GNRI): the nutritionally normal group ( GNRI = 98) and the
malnutrition group (GNRI < 98). Kaplan — Meier analysis and log — rank tests were used to assess differences in survival rates
between the groups. Restricted cubic spline ( RCS) analysis was employed to explore the non — linear relationship between
GNRI and survival risk. Cox proportional hazards models were used to evaluate the associations of GNRI and CKM

stratifications with survival risk and to investigate the interaction effect of CKM staging. Results A total of 1 725 elderly
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participants were included, and during the 4 — year follow — up, 530 cases of all — cause mortality and 160 cases of CVD
mortality were recorded. Significant differences in survival probabilities of all — cause and CVD mortality were observed among
different GNRI groups (both P <0.001). GNRI showed a linear negative correlation with both all — cause and CVD mortality
risks (P <0.001, P for non — linearity >0.05). After adjusting for confounding factors, compared to the nutritionally normal
group, the elderly in the poor nutrition group had a 63% higher risk of all — cause mortality (HR =1.63, 95% CI. 1.34 -
1.97) and a 45% higher risk of CVD mortality ( HR =1.45, 95% CI; 1.01 - 2.07). Additionally, CKM staging had a
significant modulating effect on the association between GNRI and all — cause mortality risk ( P for interaction < 0.05), but it
did not have a significant modulating effect on the association between GNRI and CVD mortality risk ( P for interaction >
0.05). Conclusion GNRI is an independent predictor of all — cause and CVD mortality risk in elderly populations, and its
protective effect against all — cause mortality risk is more pronounced in patients with earlier CKM staging.
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Table 1 Comparison of baseline data of study subjects in different GNRI groups[ n(% ) ,M( Py ,P.5) ]
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BMI(kg/m?) 22.45(20.54, 24.65) 18.38(17.06, 20.26) -20.93 <0.001
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Fig.1 Kaplan — Meier Survival Curves of Elderly Populations in Different GNRI Groups at 4 — Year Follow — Up
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Fig.2 Restricted Cubic Spline Analysis of GNRI and Risk of All — Cause Mortality and CVD Mortality
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Table 2 Comparison of All — Cause Mortality and CVD Mortality Risks by Different GNRI Groups and CKM tages
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3 8.06(1.99 ~32.59) 0.003 6.40(1.56 ~26.18) 0.010 6.57(1.59 ~27.14) 0.009
4 HH 9.02(2.16 ~37.75) 0.003 9.71(2.30 ~41.05) 0.002 9.73(2.27 ~41.63) 0.002
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Table 3 Moderating effect of CKM staging on the association between GNRI and all — cause mortality as well as CVD mortality
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