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[ Abstract] Background and purpose: It is increasingly focused on that insulin-like growth factor 1 (IGF-
1) and insulin-like growth factor binding protein 4 (IGFBP-4) effect cell proliferation, differentiation and apoptosis
of tumor cells, and pregnancy-associated plasma protein-A (PAPPA) plays an important role in IGF-1-dependent
IGFBP-4 protease mechanism that regulats tumor cells' growth. This study aimed to investigate the serum levels and
clinical significance of IGF-1, IGFBP-4, and PAPPA in patients with non-small cell lung cancer (NSCLC). Methods:
IGF-1, IGFBP-4, and PAPPA plasma levels were measured by enzyme-linked immunosorbent assay from 82 patients
with NSCLC and 40 control subjects, then the correlations between variables were assessed by Spearman correlation
analysis, and associations between the IGFs variables and lung cancer risk were calculated through the odds ratio (OR)

and its 95% confidence interval (CI) with the use of unconditional logistic regression analysis. Results: Serum levels
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of IGF-1, IGFBP-4 and PAPPA in NSCLC patients were significantly higher than those in the control group(P<0.05).
There was a significant positive correlation between the serum IGF-1 levels and PAPPA levels (7=0.835, P=0.000),
and a negative correlation with IGFBP-4 levels (+=-0.612, P=0.000). IGFBP-4 and PAPPA levels were negatively
correlated(r=-0.673, P=0.000). High plasma levels of IGF-1(OR=2.28, 95%CI: 1.25-4.36, P=0.008) and PAPPA
(OR=1.64, 95%CI: 0.89-3.01, P=0.046)were associated with an increased risk of lung cancer, however high
plasma levels of IGFBP-4(OR=0.54, 95%CI: 0.30-1.01, P=0.047)were associated with reduced risk of lung cancer.
Conclusion: To detect IGF-1, IGFBP-4 and PAPPA in serum in NSCLC patients is meaningful for the clinical auxiliary

diagnosis and biology behavior prediction of NSCLC. And further study of signal transduction pathways of IGFs with

the occurrence and development of NSCLC is a meaningful research direction.

[Key words] Non-small cell lung cancer; Insulin-like growth factor 1; Insulin-like growth factor binding

protein 4; Pregnancy-associated plasma protein-A; Enzyme-linked immunosorbent assay
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Tab.1 Comparison of patients’ age, gender, BMI, smoking status between NSCLC and control cases
Variable Cases (n=82) Controls (n=40) ty P value
Gender [n(%)] 0.137 0.864
Male 48(58.54) 22(55.00)
Female 34(41.406) 18(45.00)
Mean ages/year 58.78+8.67 59.60+8.99 0.338 0.737
BMI/(kg-m?) 22.33+2.70 21.954+2.96 0.505 0.616
Smoking history (pack-years) [1(%) ] 0.010 0.995
=400 24(29.27) 12(30.00)
<400 6(7.32) 3(7.50)
No smoking [ 7(%) ] 52(63.41) 25(62.50)
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Fig.1 Comparison of serum IGF-1 expression between NSCLC and control cases
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Fig.2 Comparison of serum IGF-1 expression between NSCLC and control cases
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Fig.3 Comparison of serum PAPPA expression between NSCLC and control cases
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Tab. 2 Stratification analysis on pathologic parameters and serum concentrations of IGF-1, IGFBP-4, and PAPPA of NSCLC cases

Pathologic parameters Case number ngll:;(lrrf‘g?;ig% P value Igﬂ?}gﬁ;‘gﬁ%e P value fgﬁﬁzvgigg P value
Location
Central type 36 225.00+46.63 0.212 1214.99+119.81 0.131 11.10+1.83 0.319
Peripheral type 46 184.56+61.58 1 496.88+359.53 10.07£1.95
Local invasion
T,-T, 62 170.35+49.89 0.003 1539.71+£375.36 0.001 9.80+1.88 0.031
T5-T, 20 244.77+59.99 1251.33£119.19 11.31£1.72
Lymph node metastasis
No 42 153.22+50.09 0.000 1 662.70+364.33 0.000 9.12+1.74 0.000
Yes 40 225.55+48.75 1 266.38+194.63 11.28+1.49
Distant metastasis
No 62 172.83+54.99 0.003 1575.16+341.95 0.000 9.49+1.59 0.000
Yes 20 237.10+£54.76 1 141.45+£77.09 12.27£1.37
Pathologic type
Squamous carcinoma 34 213.34+49.58 0.398 1 294.09+97.30 0.302 11.25+2.10 0.246
Adenocarcinoma 48 185.82+62.09 1 488.33+365.86 10.05+1.91
Pathologic grade
Low differentiation 36 213.83+56.13 0.036" 1293.20+289.18 0.027° 11.41£1.52  0.000°
Middle differentiation 28 168.77+55.23 0.064" 1 556.43+299.86 0.005" 8.84+1.33 0.014"
High differentiation 18 168.55+66.27 0.993% 1 686.31+403.84 0.348% 9.74£2.07 0.193*
TNM stage
I-11 38 142.83+£32.45 0.000 1762.81+305.76 0.000 8.52+0.75 0.000
-V 44 227.95+51.68 1251.33+£119.17 11.60+1.45

*: Low differentiation compared with middle differentiation; #: Low differentiation compared with high differentiation; “: Middle differentiation
compared with high differentiation.
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PAPPA SR IK K- fi iy 4 5 B AR FL 8 ORMEL
439 R2.28(95%CI: 1.25~4.36, P=0.008)Fl
1.64(95%CI: 0.89~3.01, P=0.046); [fiiNSCLC
16 16 72 B R TG F B P-47E [ 1 H 114 5 2% 35 1
flK(P=0.035), IGFBP-4%ik/K V- &4l 5 i
2 L B ORTE 410.54(95%CI: 0.30~1.01,
P=0.047, #23),

%* 3 HEEZELogisticEl)A45#TIGF-1. IGFBP-4F1PAPPARIRIZENSCLCEMIZE Z EX &
Tab.3 Odds ratios of risk of lung cancer for IGF-I, IGFBP-4, and PAPPA in univariate analysis

Parameter Range OR 95%ClI P value
IGF/(ng-mL™)
1 <146.84 1.00 Referent
1I 147.00-183.99 1.38 0.79-2.38 0.284
I 184.00-226.67 1.65 0.91-3.04 0.042
IV =227.00 2.28 1.25-4.36 0.008
Test for trend P=0.012
IGFBP-4/(ng-mL™")
1 =1837.00 0.54 0.30-1.01 0.047
1I 1 367.00-1 836.89 0.73 0.42-1.25 0.254
I 1 187.00-1 366.67 0.89 0.48-1.66 0.652
v <1186.66 1.00 Referent
Test for trend P=0.035
PAPPA/(ng-mL™")
I <8.40 1.00 Referent
1I 8.41-9.80 1.12 0.67-1.93 0.676
I 9.81-11.68 1.33 0.72-2.28 0.352
IV =11.70 1.64 0.89-3.01 0.046
Test for trend P=0.028
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Te R RAR AR S AR AL AT 2 i AT TNM T ~ 11 38
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TR, TR R SRR AR AT I A e B8 S A 0 1
J 5 17 P IGF- 1 FIPAPPA ) 5 36 1A B VA G .
NSCLCH [fi. 3% H IGF-1 FIPAPPA K 5 55 fitida it 488
7 . BRI R SE S 4000 35 A 1 (P>0.05)
M E 3 A2 BE 9 L35 AU o A 4 R IGF- 1A
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