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[ Abstract] Objective To explore the impact of the advanced lung cancer inflammation
index (ALI) on the cancer mortality in patients with rheumatoid arthritis (RA) and its predictive

value for prognosis. Methods The clinical data of RA patients in the National Health and Nutrition
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Examination Survey (NHANES) database in the United States from 1999 to 2018 were retrospectively analyzed.
After adjusting for potential confounding factors, the Kaplan-Meier curve and multivariable Cox regression risk
model were used to evaluate the associations between cancer mortality and ALI in RA patients. The restricted
cubic spline (RCS) was used to quantify the nonlinear relationship between the two, and subgroup analysis was
conducted to enhance the reliability of the results. Results A total of 2 562 RA patients were included and
divided into triple subgroups (T1, T2 and T3) based on ALI levels, with 854 patients in each triple subgroup.
The results showed that compared with the T1 group, the cancer mortality gradually decreased in the T2 group
[hazard ratio (HR)=0.49, 95% confidence interval (CI): 0.33-0.65, P<0.001] and the T3 group (HR=0.32,
95%CI: 0.17-0.58, P<0.001). There was an L-shaped nonlinear negative correlation between ALI and the cancer
mortality of RA patients. The critical value of ALI for the cancer mortality rate of RA patients was 96.77. Below
this critical value, for each 10-unit increase in ALI, the risk of cancer death decreased by 10% (HR=0.90,
95%CI: 0.85-0.95, P<0.001); above this critical value, there was no significant association between the increase
in ALI and the risk of cancer death in RA patients (HR=1.03, 95%CI: 0.97-1.09, P=0.321). Subgroup analysis
showed no statistically significant differences among different subgroups (P>0.05). Conclusion ALI combines
inflammatory and nutritional parameters and can be used as a cost-effective and readily available tool for

guiding the clinical treatment and prognostic assessment of RA patients with malignant tumors.
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Table 1. Baseline characteristics of study participants

i JEUN T14H T24 T34 Pl
(n=2562) (n=854) (n=854) (n=854)
ALI 68.82 4033 69.66 99.58 <0.001
(54.43, 8322) (36.14, 44.52) (66.34, 72.96) (89.94, 109.23)
AR (%) 59.53 63.64 58.22 56.74 0.006
(5242, 66.64) (56.28, 71.00) (51.17, 65.28) (49.58, 63.90)
el 0.367
ECg i 1514 (59.09) 494 (57.85) 502 (58.78) 518 (60.66)
Bk 1048 (40.91) 360 (42.15) 352 (41.22) 336 (39.34)
Flriie <0.001
BPHEEREA 171 (6.67) 54 (6.32) 56 (6.56) 61 (7.14)
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g1
SE BB T141 T24 T34 Pl
(n=2562) (n=854) (n=854) (n=854)
HALPGHEFE A 149 (5.82) 50 (5.86) 49 (5.74) 50 (5.85)
EPEHEFE A 1652 (64.48) 590 (69.09) 563 (65.93) 499 (58.43)
PP E R 412 (16.08) 106 (12.41) 130 (15.22) 176 (20.61)
HiAl 178 (6.95) 54 (6.32) 56 (6.56) 68 (7.96)
HEEWATTH L 0.036
<13 735 (28.69) 266 (31.15) 223 (26.11) 246 (28.81)
1.3~3.5 1082 (42.23) 352 (41.22) 386 (45.20) 344 (40.28)
=35 745 (29.08) 236 (27.63) 245 (28.69) 264 (30.91)
AR 0.707
MA 565 (22.05) 188 (22.01) 201 (23.54) 176 (20.61)
FUES 163 (6.36) 55 (6.44) 57 (6.67) 51 (5.97)
HitE 1834 (71.58) 611 (71.55) 596 (69.79) 627 (73.42)
W ARAR L 0.014
MA 1104 (43.09) 339 (39.70) 355 (41.57) 410 (48.01)
FUES 782 (30.52) 261 (30.56) 255 (29.86) 266 (31.15)
HitE 676 (26.39) 254 (29.74) 244 (28.57) 178 (20.84)
BMI (kg/m®) 29.40 26.20 29.96 31.70 0.044
(2520, 34.20) (23.30, 30.58) (25.40, 33.85) (2750, 37.55)
RELANHE ( x 107/ul) 2.12 (2.06, 2.18) 1.56 (1.50, 1.62) 2.12 (2.07, 2.17) 2.68 (2.62, 2.74) <0.001
FPEREANI (X 107/uL) 4.43 (320, 5.40) 5.32 (5.24, 5.40) 4.43 (4.36, 4.50) 3.46 (3.38, 3.54) <0.001
ALT (U/L) 27.07 26.84 26.82 27.12 0.893
(26.05, 28.10) (25.95, 27.73) (2591, 27.69) (26.02, 28.23)
Cr (pmol/L) 85.14 85.03 84.33 86.02 0.311
(84.25, 86.03) (84.25, 85.81) (83.03, 85.61) (85.13, 86.91)
HDL ( mg/dL ) 52.26 45.30 52.30 59.20 0.034
(4242, 62.10) (35.52, 55.08) (42.88, 61.72) (46.96, 71.44)
TC (mg/dL) 191.54 175.56 190.54 208.46 0.038
(169.58, 213.51) (151.30, 200.82) (167.88, 213.20) (181.55, 233.37)
ALB (g/dL) 4.16 (3.92, 4.40) 3.82 (3.58, 4.06) 429 (3.99, 4.52) 441 (4.23, 4.59) 0.027
s (&) 1647 (64.29) 593 (69.44) 505 (59.13) 549 (64.29) <0.001
WER () 625 (24.40) 230 (26.93) 216 (25.29) 179 (20.96) 0.015
filg (&) 229 (8.94) 97 (11.36) 78 (9.13) 54 (6.32) 0.003

JE: AL, advanced lung cancer inflammation index, WA Mi%; £ JE540; BMI, body mass index, R E354; ALT, alanine aminotransferase, &
RIR BRI AL B ; Cr, creatinine, BUEF; HDL, high—density lipoprotein, &% 5% & ; TC, total cholesterol, % J2E & ; ALB, albumin, &
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Figure 1. Kaplan—Meier survival curve
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Table 2. Association between advanced lung cancer inflammation index and cancer mortality in patients with
rheumatoid arthritis [HR (95%Cl)]

JRESET % AHAEEAY il (Exilp) A3
T4l reference reference reference reference
T24H 0.30 (0.16, 0.44) 0.35 (0.31, 0.48) 0.48 (0.35, 0.62) 0.49 (0.33, 0.65)

T34 0.15 (0.08, 0.25)
BRI 10D AL 0.73 (0.68, 0.79)

0.20 (0.14, 0.27)
0.76 (0.70, 0.84)
PfE <0.001 <0.001

0.29 (0.14, 0.44) 0.32 (0.17, 0.58)
0.79 (0.72, 0.86) 0.81 (0.74, 0.89)
0.002 0.006

iE: reference ) A RR; AR P KA B, AN, AR, A SRR FEBAT R, BRI AR BN EE R
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P-non-linear<0.001
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Figure 2. Nonlinear relationship between advanced
lung cancer inflammation index and cancer mortality in
patients with rheumatoid arthritis
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Figure 3. Subgroup analysis between advanced lung cancer inflammation index and cancer mortality
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Table 3. Sensitivity analysis between advanced lung
cancer inflammation index and cancer mortality

o e RiUK]

HR (95%CI ) Pfii
T1 reference
T2 0.53 (0.36, 0.69) <0.001
T3 0.35 (0.29, 0.61) <0.001
0 B 0.83 (0.75, 0.91) 0.002
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