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[ Abstract] Objective To explore the correlation between serum vitamin levels and clinical pathology and other factors in lung
cancer. Methods The clinical data of 549 inpatients with pulmonary nodules/lung occupation in a large-scale general hospital from
September 2020 to May 2022 were retrospectively analyzed. The differences in serum vitamin levels were compared between patients
with benign and malignant pulmonary nodules and among those with different pathological types of lung cancer. Logistic regression analysis
was used to evaluate the correlation between serum vitamin levels and the risk of lung cancer of different pathological types. SPSS statistics
26.0 was used for statistical analysis. Data comparison between 2 groups was performed using student’s ¢ test, Wilcoxon test or
Chi-square test depending on data types. Results Among the 549 subjected patients, 29 cases (5.3%) were diagnosed as benign
lung nodules by pathology and clinical diagnosis, 56 cases (10.2%) as small-cell lung cancer (SCLC), 464 cases (84.5%) of
non-small-cell lung cancer (NSCLC). Compared with the patients with benign lung nodules, the serum levels of vitamin A, vitamin B, ,
vitamin C and vitamin D were significantly lower in lung cancer patients (all P<0.01). For the lung cancer patients, the serum vitamin
A and vitamin C levels were obviously lower in the females (both P<0.01). The serum vitamin B, and vitamin D levels were notably low-
er in the SCLC patients than the NSCLC patients (both P<0.05). In the NSCLC patients, the vitamin C level was notably lower in the

adenocarcinoma patients than those with squamous cell carcinoma (P<0.05). The serum levels of vitamin A, vitamin B,, and vitamin D
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were remarkably lower in the patients with intermediate and advanced NSCLC (stage Il and IV) than those with early NSCLC (all
P<0.05). Logistic regression analysis showed that serum vitamin A deficiency ( OR=0.220, 95%CI 0. 126—-0. 385; P<0.001) and
vitamin B, deficiency (OR=0.963, 95%CI 0. 938-0.988; P=0.004) were independent risk factors for lung cancer. Serum vitamin A
deficiency (OR=2.433, 95%CI 1.007-5.878; P=0.048) and vitamin B, deficiency (OR=1.780, 95%CI 1.115-2.843; P=0.016) were
independent risk factors for SCLC. Serum vitamin C deficiency ( OR=0.932, 95% CI 0.889-0.977; P=0.004) and vitamin D
deficiency (OR=0.967, 95% CI 0.948 -0.986; P<0.001) can be used as an independent risk factor for advanced NSCLC.

Conclusion Vitamin deficiency is quite common in patients hospitalized due to lung cancer. Some serum vitamin indicators may be

independent risk factors for the development and progression of lung cancer.
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Table 1

Basic information of study subjects

Ttem

Benign pulmonary nodule(n=29)

NSCLC(n=464) SCLC(n=56)

Age(years, x+s) 56+8 58+9 59+8
Gender[ n( %) ]
Male 16(55.2) 239(51.5) 49(87.5)
Female 13(44.8) 225(48.5) 7(12.5)
Pathologic type[ n( %) ]
Adenocarcinoma - 378(81.5) -
Squamous cell carcinoma - 70(15.1) -
Others - 16(3.4) -
TNM stage[ n( %) ]
Early stage( I A-1I B)/limited - 287(61.9) 23(41.1)
Middle and late stage( I A-IV ) /extensive - 177(38.1) 33(58.9)
NSCLC: non-small-cell lung cancer; SCLC: small-cell lung cancer; TNM: tumor node metastasis. —: no datum.
*2 MESREMETEENDEFLEERKFILER
Table 2 Comparison of serum vitamin levels in patients between lung cancer and benign pulmonary nodules
[(M(Q,, Q3)]
Variable Lung cancer patient(n=520) Benign pulmonary nodule patient(n=29) P value
Vitamin A (pmol/L) 0.858(0. 645,1.097) 1.260(0.998,1.976) <0. 001
Vitamin B, ( nmol/L) 88.314(79.895,99.675) 98. 547(86.393,06.571) 0. 008
Vitamin B,( pg/L) 4.542(4.226,5.207) 4.739(4.340,5.133) 0.251
Vitamin B¢( nmol/L) 26.737(24.970,29.724) 26.801(24.556,29.305) 0.983
Vitamin Bg( nmol/L) 16.079(13.995,18.526) 18.023(14.789,19.508) 0.218
Vitamin B,( pg/ml) 522.426(491. 466 ,554.347) 526.345(503.746,564. 109) 0.229
Vitamin C( pmol/L) 36.515(34.152,39.805) 38.835(36.000,42.192) 0. 003
Vitamin D( nmol/L) 45.819(39.998,53.422) 53.525(45.242,57.592) 0. 006
Vitamin E( pg/ml) 11.382(11.169,11.662) 11.322(11.115,11.618) 0.335
*3 MEREEMNEMEEERKELER
Table 3 Comparison of gender and serum vitamin levels in patients with lung cancer [(M(Q,, Q)]
Variable Male(n=288) Female(n=232) P value
Vitamin A ( pmol/L) 0.893(0.712,1.131) 0.790(0.578,1.059) 0.002
Vitamin B, (nmol/L) 87.949(79.321,99.373) 90. 015(80. 809,101.305) 0.290
Vitamin B,( ng/L) 4.554(4.220,5.170) 4.538(4.231,5.248) 0. 698
Vitamin By ( nmol/L) 26.708(24.834,29.648) 26.797(25.143,29.814) 0.575
Vitamin By( nmol/L) 16.228(14.173,18.512) 15.925(13.893,18.545) 0.355
Vitamin B,,( pg/ml) 522.368(487.929,557.291) 522.453(492.241,550. 835) 0. 844
Vitamin C( pmol/L) 37.195(34. 432,40. 402) 35. 828(33. 478,39. 037) 0.001
Vitamin D( nmol/L) 46.308(39.792,55.045) 45.478(40.065,51.658) 0.392
Vitamin E( pg/ml) 11.375(11.172,11.662) 11.401(11.162,11.670) 0. 843
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Table 4 Comparison of serum vitamin levels in different lung cancer types [(M(Q,, Q;)]
Variable SCLC(n=56) NSCLC(n=464) P value
Vitamin A (pmol/L) 0.852(0.700,1.001) 0.860(0. 641,1. 113) 0.236
Vitamin B, ( nmol/L) 86.551(77.876,93.983) 88.829(80.429,100.262) 0.276
Vitamin B,( ng/L) 4.332(4.188,4.701) 4.585(4.235,5.239) 0.001
Vitamin By ( nmol/L) 27.523(24.908,29. 836) 26.667(24.970,29.701) 0. 406
Vitamin By( nmol/L) 15.917(13.660,17.625) 16. 141(14.032,18.679) 0.184
Vitamin By, (pg/ml) 527.327(499.542,568. 833) 521.834(490. 536,553.222) 0. 600
Vitamin C( pmol/L) 36. 147(34.209,39.219) 36.549(34.133,39.914) 0.278
Vitamin D( nmol/L) 42.520(38.525,50.335) 46.289(40. 162,53.601) 0.039
Vitamin E( pg/ml) 11.326(11.177,11.637) 11.391(11.168,11.663) 0. 860
SCLC: small-cell lung cancer; NSCLC: non-small-cell lung cancer.
&5 A EZEE NSCLC WylniE%EERKFILE
Table 5 Comparison of serum vitamin levels in different types of NSCLC [M(Q,, Q3)]
Variable Adenocarcinoma(n=378) Squamous cell carcinoma(n=70) P value
Vitamin A (pmol/L) 0.861(0.634,1. 107) 0.874(0. 683,1. 142) 0.447
Vitamin B, ( nmol/L) 88.954(79.960,100. 886) 87.999(82.270,99. 141) 0.772
Vitamin B,( ng/L) 4.585(4.239,5.267) 4.635(4.218,5.218) 0.617
Vitamin By ( nmol/L) 26.676(25.061,29.674) 26.690(24. 156,30. 033) 0. 400
Vitamin By( nmol/L) 16.270( 14.003,18.729) 15.939(14.122,19.353) 0.785
Vitamin B,( pg/ml) 522.658(492.256,552.581) 512.834(483.739,557.015) 0.316
Vitamin C( pmol/L) 36.335(33.992,39.965) 37.386(35. 145,40.499) 0. 045
Vitamin D( nmol/L) 46.343(40.403,53.748) 46.456(39.013,53.904) 0.562
Vitamin E( pg/ml) 11.375(11. 154, 11. 661) 11.399( 11. 208, 1. 660) 0.472
NSCLC: non-small-cell lung cancer.
R 6 F[ESTHINSCLC HMFBEEERKTLLER
Table 6 Comparison of serum vitamin levels in different stages of NSCLC [M(Q,, Q3)]
Variable Stage 1 -1I (n=287) Stage M-IV (n=177) P value
Vitamin A ( pmol/L) 0.901(0.640,1.194) 0.811(0.642,1.020) 0.018
Vitamin B, (nmol/L) 89. 695(80.976,101. 814) 87.906(79. 575,98.293) 0. 129
Vitamin B,( pg/L) 4.622(4.281,5.322) 4.459(4.190,5.000) 0. 002
Vitamin Bg(nmol/L) 26.794(25.126,29.727) 26.541(24.083,29.515) 0.202
Vitamin By(nmol/L) 16.301(14.312,18.816) 15.925(13.870,18.508) 0. 255
Vitamin B ,( pg/ml) 523.633(491.491,552.477) 514.968(486.993,554. 818) 0.354
Vitamin C( pmol/L) 36.540(34.273,40.524) 36.557(33.957,39.437) 0.193
Vitamin D( nmol/L) 46.979(41.371,55.104) 44.915(38.453,51.605) 0.001
Vitamin E( pg/ml) 11.358(11.142,11.662) 11.417(11.207,11.674) 0.112

NSCLC: non-small-cell lung cancer.
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Table 7 Logistic regression analysis between benign

pulmonary nodules and lung cancer

Variable B SE OR(95%CI) P value
Vitamin A -1.513 0.285 0.220(0.126,0. 385) <0.001
Vitamin B;  -0.038 0.013 0.963(0.938,0.988) 0. 004
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Table 8 Logistic regression analysis of types of lung cancer

Variable B SE OR(95%CI) P value

Gender -1.981 0.420
Vitamin A 0.889  0.450
Vitamin B, 0.577 0.239

0.138(0.061,0.314)  <0. 001
2.433(1.007,5.878)  0.048
1.780(1.115,2.843)  0.016
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Table 9  Logistic regression analysis of NSCLC staging

Variables B SE OR(95%CI) P value
Gender 1.700 0.221 5.472(3.545,8.445) <0.001
Vitamin C  -0. 070 0. 024 0.932(0.889,0.977) 0. 004
Vitamin D -0. 034 0.010 0.967(0.948,0.986) <0. 001

NSCLC: non-small-cell lung cancer.
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