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Correlation between monocyte/albumin ratio and all —cause mortality as
well as cardiovascular disease mortality in diabetic patients:
a cohort study based on the NHANES database

WANG Yi’, ZHANG Wen-Jun, HU Qiong, LI Wei, WANG Qing, ZHAO Xing—Hai, LI Yi-Mei, LIU Li-Yan
“Endocrinology Department, Kunshan Sixth People’s Hospital, Kunshan, Jiangsu 215300, China
Abstract: Objective Based on the National Health and Nutrition Examination Survey (NHANES) database, this study
investigates the association between the monocyte—to—albumin ratio (MAR) and all-cause and cardiovascular disease (CVD)
mortality among individuals with diabetes mellitus. Methods Using NHANES 1999—2018 data linked to mortality outcomes
from the National Death Index (NDI), we conducted a study among adults with diabetes mellitus. Weighted Cox proportional—
hazards regression, Kaplan—Meier survival curves, restricted cubic spline regression, subgroup analyses, and interaction tests
were employed to examine the associations of the monocyte —to—albumin ratio (MAR) with all -cause and CVD mortality
among individuals with diabetes mellitus. Results A total of 4 558 patients with diabetes mellitus were enrolled in this study.
During follow—up, 1 250 all-cause deaths and 429 CVD—-specific deaths were documented. MAR was categorized into tertiles.
After adjusting for multiple confounding factors, compared with the lowest tertile group (Q1: MAR<0.011), the highest tertile
group (Q3: MAR=0.015) exhibited significantly increased risks of both all-cause mortality (HR=1.44, 95% CI: 1.21-1.71)
and CVD mortality (HR=1.44; 95% CI: 1.01-2.05). Kaplan—Meier survival analysis demonstrated that the survival probability
in the highest MAR tertile was markedly lower than that in the lowest tertile, with a statistically significant difference (P<
0.001). Conclusion MAR is positively associated with both all —cause and CVD mortality in patients with diabetes and

represents an independent risk factor for these outcomes.
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Figure 1 Screening process for subjects
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Table 1 General demographic information of the study population [M (Pss, Pys), (x+s), n(%)]

A S (n=4 558) Q1 (n=1593) Q2 (n=1528) Q3 (n=1437) /FIH {8 P8
ALT(U/L) 23.00 (17.00, 31.00)  23.00 (17.00, 30.00) 23.00 (18.00, 32.00) 23.00 (18.00, 32.00) 2.95 0.236
AST(U/L) 24.00 (20.00, 29.00)  23.00 (20.00, 29.00) 24.00 (20.00, 29.00) 24.00 (20.00, 30.00) 3.12 0217
M43 (mmol/L) 7.05(5.88,9.49)  7.11(6.00,10.05)  6.99 (5.83,9.27) 6.94 (5.77,9.16) 6.39 0.046
I3 WL (umol/L) 79.56 (65.42,95.47) 76.02 (63.65,90.17) 79.56 (65.42,94.59) 79.56 (68.07, 99.89) 31.29 <0.001
HbAle(%) 6.60 (6.00, 7.60) 6.60 (5.90, 7.80) 6.60 (6.00, 7.40) 6.70 (6.10, 7.70) 10.68 0.007
MELFEF (g/L) 14.05 + 0.04 14.01 +0.05 14.11 £ 0.07 14.03 £0.06 0.04" 0.841
S (mmol /L) 4.85+0.02 493 +0.04 4.89 +0.04 4.75 £0.05 7.13° 0.009
FIR (%) 60.00 (50.00, 70.00) 59.00 (49.00, 69.00) 61.00 (50.00, 71.00) 61.00 (51.00, 71.00) 18.04% <0.001
MAR 0.01 (0.01, 0.02) 0.01 (0.01,0.01) 0.01 (0.01, 0.01) 0.02 (0.02, 0.02) 18 735.14 <0.001
BMI(kg/m?) 63.51 <0.001

<25 653 (12.90) 274 (17.03) 204 (12.09) 175 (9.66)

25 ~ <30 1353 (27.18) 504 (28.34) 457 (29.59) 392 (23.66)

=30 2552 (59.92) 815 (54.63) 867 (58.32) 870 (66.68)
531 16.04 0.023

Ei 2 344 (50.86) 749 (46.64) 805 (52.69) 790 (53.17)

e 2214 (49.14) 844 (53.36) 723 (47.31) 647 (46.83)
Tl 77.57 <0.001

SEPTEEREA 831 (9.56) 318 (11.20) 307 (10.41) 206 (7.10)

AP 443 (5.48) 153 (5.34) 160 (6.26) 130 (4.85)

E[FIE IR =1SUN 1762 (63.24) 480 (56.00) 593 (63.96) 689 (69.61)

EPEHET R A 1152 (14.52) 484 (18.22) 360 (13.70) 308 (11.71)

HoAb Al 370 (7.20) 158 (9.24) 108 (5.68) 104 (6.73)
PIR 7.83 0.254

<1 1079 (16.77) 380 (17.05) 339 (14.83) 360 (18.41)

>1~<4 2 647 (55.58) 920 (54.83) 903 (57.57) 824 (54.35)

=4 832 (27.65) 293 (28.13) 286 (27.59) 253 (27.24)
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A i K (n=4 558) Q1 (n=1593) Q2 (n=1528) Q3 (n=1437) VIFIH P
W AR S 35.30 <0.001
MR 2249 (49.09) 858 (53.09) 768 (49.60) 623 (44.66)
VAR AR 1536 (34.24) 503 (31.82) 528 (35.98) 505 (34.88)
PRAENZ A 773 (16.67) 232 (15.09) 232 (14.41) 309 (20.45)
HE K- 11.61 0.166
PR 1686 (25.84) 573 (24.23) 592 (26.57) 521 (26.70)
LR 1080 (25.79) 388 (27.23) 345 (23.07) 347 (27.09)
[ 1792 (48.37) 632 (48.54) 591 (50.37) 569 (46.21)
(el 7.46 0.121
AN 1692 (33.64) 627 (36.35) 564 (32.59) 501 (32.04)
v ell] 2 866 (66.36) 966 (63.65) 964 (67.41) 936 (67.96)
53 10.28 0.053
LS| 2513 (52.43) 835 (49.85) 820 (51.82) 858 (55.57)
1RO 2 By 2 045 (47.57) 758 (50.15) 708 (48.18) 579 (44.43)
TR 19.96 0.002
I 1322 (31.07) 509 (34.54) 450 (31.64) 363 (27.10)
H 3227 (68.93) 1081 (65.46) 1074 (68.36) 1072 (72.90)
e i IMAE 11.50 0.063
I 549 (10.88) 212 (12.91) 173 (9.08) 164 (10.67)
s} 4009 (89.12) 1381 (87.09) 1355 (90.92) 1273 (89.33)
ExSk A 76.75 <0.001
w 3308 (75.47) 1258 (81.33) 1132 (77.22) 918 (67.99)
b= 1250 (24.53) 335 (18.67) 396 (22.78) 519 (32.01)
CVD BT 26.14 <0.001
i 4129 (91.76) 1477 (93.77) 1387 (92.65) 1 265 (88.90)
= 429 (8.24) 116 (6.23) 141 (7.35) 172 (11.10)
T Fom P 39R HA(H.
2.3 MAR 5#kmARAT A CVD LT X5 By & RN T 44% (P ¥ <0.05), W% 2.

K HNIIALE) Cox Eb A7 XURS: ] I #5754 Fl Kaplan—Meier
AAFMEIAT 0T G55 BoR R T AR
BMI  Fh % 45— R 5 PpAE & 1 Model 3 H1, 5 MAR %
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Table 2 Multivariable Cox proportional hazards regression models were employed to analyze the association between MAR and all-cause as

well as CVD mortality in individuals with diabetes

A5 it Model 1 Model 2 Model 3
HR (95%CI) P HR (95%CI) P HR (95%CI) PiA

SHBET
MAR 1.65(1.45~1.89) <0.001 1.56(1.39 ~ 1.77) <0.001 1.36(1.19 ~ 1.57) <0.001
MAR 4341

Q1 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)

02 1.26 (1.08 ~ 1.47) 0.004 1.09 (0.91 ~ 1.29) 0.357 1.05 (0.89 ~ 1.25) 0.570

Q3 1.97 (1.69 ~ 2.29) <0.001 1.67 (1.41 ~ 1.98) <0.001 144 (1.21~1.71) <0.001
Per SD-increase 1.42(1.31 ~1.53) <0.001 1.31(1.20 ~ 1.44) <0.001 1.21(1.11~ 1.33) <0.001
CVD 461>
MAR 1.76 (1.44 ~ 2.14) <0.001 1.65 (1.36 ~ 2.01) <0.001 1.43(1.15 ~ 1.78) <0.001
MAR 4341

Q1 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)

02 1.22 (0.88 ~ 1.69) 0.244 1.03 (0.73 ~ 1.44) 0.874 0.98 (0.70 ~ 1.39) 0.925

Q3 2.04 (1.49 ~ 2.78) <0.001 1.67 (1.18 ~ 2.36) 0.003 1.44 (1.01 ~ 2.05) 0.044
Per SD—increase 1.45 (1.23 ~ 1.70) <0.001 1.32(1.11 ~ 1.58) 0.002 1.22(1.02 ~ 1.47) 0.030

4 :Model 1 A IE ; Model 2 A2 15 BMI Y BI B AU s Model 3 1 IEAFE  BMI MER Pl \PIR AMRIRAS B AKSE AR 32 3h s CR i
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Figure 2 Analysis of survival rates in patients with diabetes stratified by CDAI Levels
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Figure 3 Subgroup and interaction analyses of the association
between MAR and all-cause mortality in patients with diabetes
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Figure 4 Subgroup and interaction analyses of the association
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Figure 5 Dose-response relationship between MAR and all-cause and CVD mortality in patients with diabetes
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