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Abstract: Objective To explore the diagnostic value of the combined detection of serum allograft
inflammatory factor-1 (AIF-1), growth differentiation factor-15 (GDF15), and doublecortin-like kinase 1
(DCLK1) in breast cancer. Methods A total of 114 female breast cancer patients (breast cancer group) and
114 female volunteers (control group) who underwent physical examination were selected. Enzyme-Linked
immunosorbent assay was applied to detect serum levels of AIF-1, GDF15, and DCLK1. Multivariate
Logistic regression was used to analyze the risk factors affecting breast cancer. ROC curve was used to
analyze the diagnostic value of serum AIF-1, GDF15, DCLKI1 levels in breast cancer. Results The serum
levels of AIF-1, GDF15, and DCLK1 in the breast cancer group were obviously higher than those of the
control group (P<0.05). The expression levels of serum AIF-1, GDF15, and DCLK1 were significantly
elevated in breast cancer patients with stage Ill-IV, moderate and poor differentiation, lymph-node metastasis,
and Ki-67 positive (P<0.05). Serum AIF-1, GDF15, and DCLK1 were risk factors for breast cancer, and the
areas under the curve (AUC) for single and combined diagnosis of breast cancer for all three were 0.834,
0.753, 0.861, and 0.930, respectively. Additionally, the combined diagnosis AUC values were significantly
higher than those assessed alone (Z,,mpination-ATF-1=34795 Zsombination-GDF15=9-147, and Z ,pination-ncLk1=3-121;
all P<0.05). Conclusion In breast cancer patients, the serum AIF-1, GDF15, and DCLK1 levels increase.
They are risk factors for breast cancer, and the combined diagnosis of the three is more effective.
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Table 1 Comparison of serum AIF-1, GDF15, and DCLK1
levels between two groups (X =+ s)

Groups AIF-1(pg/ml) GDF15(pg/ml) DCLKI1(ng/ml)
Breast cancer 263.45+85.62 560.65+183.48  4.16+1.24
Control 176.57+55.48 375.24+123.51  2.64+0.75
t 9.092 8.950 11.199
P <0.001 <0.001 <0.001

Notes: AIF-1: allograft inflammatory factor-1; GDF15: growth
differentiation factor-15;DCLK1: doublecortin-like kinase 1.
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Table 2 Relationship between serum AIF-1, GDF15, DCLKI1 levels and clinical pathological characteristics (X + s)

Clinical features n AIF-1(pg/ml) ¢ P GDFl15(pg/ml) ¢ P DCLKI(ng/ml) t P
Age (years)

=50 53 265.06+81.65 561.33+181.21 4.18+1.12

<50 61 262.05+£82.34 560.06+182.63 4.14+1.14
Pathological type 0.117  0.907 0.069 0.945 0.225 0.822
Infiltrating ductal carcinoma 98 263.81+81.56 561.12+178.64 4.17£1.16

Other 16 261.24+82.47 557.77+181.02 4.10+1.11
Clinical stages 5.620 <0.001 6.753 0.000 12.343 <0.001
I-T 68 229.51+75.64 469.57+142.31 3.14+0.87

m-v 46 313.62+82.34 695.29+214.81 5.67+1.32
Differentiation degree 6.968 <0.001 5.466 0.000 6.762 <0.001
Well 35 201.36+58.64 442.08+124.51 3.10+0.75

Moderate to poor 79 290.96+65.27 613.18+165.43 4.63+1.24
Lymph node metastasis 6.182 <0.001 5.807 0.000 7.363 <0.001
Yes 72 297.79+87.45 630.36+187.62 4.79+1.36

No 42 204.58+56.82 441.15+126.35 3.08+0.87
Menopause 0.278 0.781 0.034 0.973 0.291 0.772
Yes 67 261.69+80.31 560.16+184.36 4.13+£1.26

No 47 265.96+81.24 561.35+181.09 4.20+1.27
Tumor diameter (cm) 0.235 0.815 0.195 0.846 1.185  0.239
22 76 264.65+76.48 562.86+£169.47 4.25+1.16

<2 38 261.05+78.52 556.23+175.32 3.98+1.12
Ki-67 7.706 <0.001 6.488 0.000 6.107 <0.001
Negative 51 196.15+65.37 451.19+127.54 3.42+1.05

Positive 63 317.93+96.28 649.26+185.28 4.76+1.25
ER 0.142  0.887 0.088 0.930 0.568  0.571
Negative 59 264.54+84.17 562.04+173.48 4.22+1.21

Positive 55 262.28+£85.23 559.16+176.24 4.10+1.03
HER-2 0.172  0.863 0.065 0.948 0.338  0.736
Negative 44 265.14+82.43 562.02+179.47 4.21+1.26

Positive 70 262.39+83.17 559.79+£176.34 4.13£1.21
PR 0.125 0.901 0.025 0.980 0.278  0.782
Negative 63 264.35+£85.24 561.04+183.64 4.19+1.32

Positive 51 262.34485.18 560.17+182.75 4.12+1.36

Notes: ER: estrogen receptor; HER-2: human epidermal growth factor receptor 2; PR: progesterone receptor.
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Table 3 Univariate Logistic regression analysis of factors affecting the occurrence of breast cancer

Independent variable B SE Waldy’ P OR 95%CI
Age 0.430 0.316 1.850 0.174 1.537 0.827-2.855
Pathological type 0.584 0.364 2.578 0.108 1.794 0.879-3.662
Clinical stages 0.660 0.381 3.002 0.083 1.935 0.917-4.083
Differentiation degree 0.863 0.332 6.762 0.009 2.371 1.237-4.545
Lymph node metastasis 0.938 0.359 6.833 0.009 2.556 1.265-5.166
Menopause 0.200 0.399 0.250 0.617 1.221 0.559-2.669
Tumor diameter 0.506 0.347 2.123 0.145 1.658 0.840-3.273
Ki-67 0.380 0.315 1.454 0.228 1.462 0.789-2.711
ER 0.469 0.294 2.549 0.110 1.599 0.899-2.845
HER-2 0.603 0.346 3.034 0.082 1.827 0.928-3.600
PR 0.533 0.328 2.640 0.104 1.704 0.896-3.241
ATF-1 0.955 0.274 12.151 <0.001 2.599 1.519-4.447
GDF15 1.104 0.291 14.400 <0.001 3.017 1.706-5.337
DCLK1 1.271 0.376 11.430 0.001 3.565 1.706-7.449
x4 HIWILARE LR %K% E E Logistic@ 3347

Table 4 Multivariate Logistic regression analysis of factors affecting the occurrence of breast cancer

Independent variable s SE Waldy’ P OR 95%CI
ATF-1 1.015 0.307 10.920 0.001 2.758 1.511-5.034
GDF15 1.185 0.268 19.554 <0.001 3.271 1.934-5.531
DCLKI1 1.269 0.292 18.884 <0.001 3.557 2.007-6.304
Differentiation degree 0.689 0.375 3.377 0.066 1.992 0.955-4.154
Lymph node metastasis 0.623 0.351 3.153 0.076 1.865 0.937-3.711
73.68%. 89.47%, FAEMMI{E 43.51 ng/ml; MiE 3 iR
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Figure 1 Diagnostic value of serum AIF-1, GDF15, and
DCLKT1 levels in breast cancer
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