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Abstract: Aims: Our research aims at finding the change regularity of the tumor markers and C reactive protein
in different status of lung cancer patients. Methods: 111 lung cancer patients were divided into different groups
by age, gender, Metastasis, TNM, and histology. The tumor markers which include alpha fetal protein (AFP), carci-
no-embryonic antigen (CEA), carbohydrate antigen 125 (CA125), carbohydrate antigen 199 (CA199), ferritin, and
C reactive protein (CRP) in serum were analyzed and compared between 111 lung cancer patients with normal
personals. Results: The five kinds of tumor markers and CRP of lung cancer patients were significantly higher
than the normal personals. And the tumor markers of CA125, CA199 and CRP in the young group and the middle
age group were significantly lower than the old age group of lung cancer patients; the CRP in TNM(I) group of lung
cancer patients was significantly lower than the TNM(Il) TNM(llI~IV) groups; the CA125, CA199 and Ferritin in the
squamous cell carcinoma group and the adenocarcinoma group were significantly lower than the small cell cancer
group, but there was no obvious difference between the squamous cell carcinoma group and the adenocarcinoma
group. Conclusions: Above all, our research found that the five tumor markers and CRP had changed significantly in
different status of the lung caner patients, which may provide references for the diagnosis and treatments for the
clinic.
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Introduction Methods

Lung cancer is the most important causes of General clinical data
the cancer related mortality, which has a high
incidence in many countries, with the charac-
teristics of quick malignant development and
high death risk [1, 2]. Patients with lung cancer
are usually diagnosed at advanced or locally
advanced stage, which is not conducive to the
clinical treatment. In recent years, researchers

111 lung cancer patients were recruited from
between January 2013 and April 2015 who
were hospitalized in dermatological depart-
ment aged 33-81 years, mean (58.86+9.48)
years. Diagnosis and staging according to the
clinical manifestation and laboratory examina-
tion, and the pathology diagnosed, with refer-

pay more and more attention to the study of
tumor molecular biology, so as to find many
tumor markers may indicate the source of the
tumor and histology [3]. Our research aims at
finding the change regularity of the tumor mark-
ers and C reactive protein in different status of
lung cancer patients, to provide reference to
the clinic.

ence to the international union of cancer clini-
cal stage (UICC) of lung cancer TNM staging
(7th edition) standard. All the patients were
divided into three groups by age (age <50, 20
cases; age =50 and age <70, 79 cases; age
>70, 12 cases); divided into three groups by
TNM(l: 61 cases, II: 24 cases, IlI~IV: 26 cases);
divided into three groups by histology (Group 1:
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Table 1. Differences of Tumor markers and C reactive protein (CRP) between lung cancer patients

and normal personals

Group AFP CEA

CA199 Ferritin CRP

Lung cancer Group 3.58+0.22"" 36.60+17.06"" 144.78+51.87"" 1197.45+191.96" 701.6+117.38"" 10.27+2.12""

Normal group 2.04+0.10 1.50+0.08

12.89+1.00

4.05+0.42 125.33+15.34 1.81+0.69

“*compared with the normal group, P<0.01.

Table 2. Differences of Tumor markers and C reactive protein in lung cancer patients of different

metastasis groups

Metastasis AFP CEA CA125 CA199 Ferritin CRP
No 3.63+0.30 40.37+24.52  43.09+9.26 144.06+97.29 275.19+29.82 7.27+1.14
Yes 3.49+0.29 28.51+11.16 362.69+319.50 3454.71+3427.80 1615.35+1309.62 16.71+5.80
t 0.293 0.323 -1.000 -0.965 -1.203 -1.596
p 0.770 0.748 0.324 0.341 0.313 0.119

Table 3. Differences of Tumor markers and C reactive protein in lung cancer patients of different

gender groups

Gender AFP CEA CA125 CA199 Ferritin CRP
Female 3.43+0.42 51.59+38.9 44.67+14.22 33.58+15.82 243.79+52.08 10.71+4.72
Male 3.68+£0.25 27.34+13.79 206.61+164.57 1916.31+1765.70 984.37+674.03 10+1.56

t -0.549 0.689 -0.771 -0.837 -0.861 0.168

p 0.584 0.482 0.442 0.405 0.391 0.867

the squamous cell carcinoma group, 26 cases;
Group 2: the adenocarcinoma group, 71 cases;
Group 3: the small cell cancer group, 14 cases);
divided into two groups by Metastasis (Yes: 75
cases, No: 36 cases); divided into two groups
by genders (female: 42 cases, male: 69 cases).
Normal group included 35 cases for our hospi-
tal physical examination personals, whose age
and gender matched with the patients. All
cases were out of autoimmune diseases.

Materials and methods

5 ml fasting blood was extracted from all the
patients and normal personals on the second
early morning in hospital. And the serum was
separated by centrifuge 10 min at 3000 r/min
after clotted. And the tumor markers which
included alpha fetal protein (AFP), carcino-
embryonic antigen (CEA), carbohydrate antig-
en 125 (CA125), carbohydrate antigen 199
(CA199), ferritin, and C reactive protein (CRP)
were detected in the clinical laboratory in
hospital.

Statistical analysis
Data were analyzed by SPSS 13.0 software. All

data are presented as mean + standard devia-

11985

tion and a difference in mean value was consid-
ered significant at P<0.05. Comparison bet-
ween the two groups using independent sam-
ple t test, Comparison between groups were
determined by one-way analysis of variance
(ANOVA).

Results

Differences of tumor markers and C reactive
protein between lung cancer patients and
normal personals

The five kinds of tumor markers and C reactive
protein of lung cancer patients were significant-
ly higher than the normal personals: (Table 1).

Tumor markers and C reactive protein of lung
cancer patients in different metastasis groups

The Tumor markers and C reactive protein of
lung cancer patients had no obvious difference
in different metastasis groups (Table 2).

Tumor markers and C reactive protein of lung
cancer patients in different gender groups

The tumor markers and C reactive protein of
lung cancer patients had no obvious difference
in different gender groups (Table 3).
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Table 4. Tumor markers and C reactive protein of lung cancer patients in different age groups

Age AFP CEA CA125

CA199 Ferritin CRP

Group 1 3.16+0.39 28.46+18.18 32.49+9.41**
Group 2 3.861+0.29 40.26+23.57 38.20+7.93**

15.77+4.36**
27.07+9.22%*

180.40+48.00  5.36+1.00**
285.91+29.77  7.56+1.35**

Goup 3 2.52+0.35 26.38+12.62 1024.68+927.61 10774.38+9947.13 4272.30+3804.56 36.08+14.83

Group 1: the young group; Group 2: the middle age group; Group 3: the old age group. *: compare with Group 3 P<0.05; **:

compare with Group 3 P<0.01.

Table 5. Tumor markers and C reactive protein of lung cancer patients in different TNM groups

TNM AFP CEA CA125

CA199 Ferritin CRP

Group1 3.79+1.80 19.49+11.46 30.83+16.63
Group 2 3.11+0.98 80.30+33.56  65.11+13.07

139.10+46.80

9.69+3.74 264.85+148.29  7.68+3.31*
193.04+51.98 8.47+3.21

Group 3 3.52+1.92 38.06+14.65 482.59+21.91 4920.35+235.11 2176.17+696.76 17.94+5.60

Group 1: the TNM(I) group; Group 2: the TNM(Il) group; Group 3: the TNM(llI~IV) group. *: compared with t Group 3 P<0.05; **:

compared with Group 3 P<0.01.

Table 6. Tumor markers and C reactive protein of lung cancer patients in different histology groups

Style AFP CEA CA125

Group 1 3.37x2.37 3.18+1.91 28.75+42.01"
Group 2 3.77+2.49 53.97+22.27 47.34+24.87"

CA199 Ferritin CRP
274.73+13.68" 213.99+155.77" 8.93+9.16
60.36+27.01" 292.73+30.67""  10.86+5.39

Group 3 3.06+1.16 11.79+23.31 847.46+29.864** 8596.51+320.644* 3651.59+122.224** 9.80+4.51

Group 1: the squamous cell carcinoma group; Group 2: the adenocarcinoma group; Group 3: the small cell cancer group. “Com-
pared with Group 3 P<0.05; “*Compared with Group 3 P<0.01. #Compared with Group 1 P<0.05; 44Compared with Group 1
P<0.01; *Compared with Group 2 P<0.05; **Compared with Group 2 P<0.01.

Tumor markers and C reactive protein of lung
cancer patients in different age groups

The tumor markers of CA125 and CA 199 and
CRP in the young group and the middle age
group were significantly lower than the old age
group of lung cancer patients (Table 4).

Tumor markers and CRP of lung cancer pa-
tients in different TNM groups

The CRP in TNM(l) group of lung cancer pa-
tients was significantly lower than the TNM(I)
TNM(IlI~1V) groups (Table 5).

Tumor markers and CRP of lung cancer pa-
tients in different histology groups

Tumor markers and CRP of lung cancer patients
in different histology groups had obvious differ-
ences, the CA125, CA199 and ferritin in the
squamous cell carcinoma group and the adeno-
carcinoma group were significantly lower than
the small cell cancer group, but there was no
obvious difference between the squamous cell
carcinoma group and the adenocarcinoma
group (Table 6).
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Discussion

Lung cancer is a leading cause of cancer-relat-
ed deaths worldwide, and is considered one of
the most aggressive human cancers, with a
5-year overall survival of 10-15% [4]. At present
many kinds of tumor markers have been widely
used in the lung cancer diagnosis [3]. The pres-
ence of biomarkers in the serum of patients
with lung cancer has aroused great clinical
interest, since, with a simple blood test, a valid
biomarker could be used for screening, diagno-
sis, prognosis, progression assessment, and
monitoring of therapeutic response [5]. Despite
efforts for early detection, most patients with
lung cancer continue to present with an
advanced of the disease [6]. Finding the change
features of the biomarkers in different status of
lung cancer may be important to improve sur-
vival in these patients.

Several tumor markers are produced by the lim-
ited organ and have the advantage for the
determination of the origin [7]. Some markers
were classified as oncofetal antigens, such as
carcinoembryonic antigen (CEA), alpha-fetopro-
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tein (AFP) [8, 9]. Some markers classified as
tumor associated antigens are produced by
various organs and are not specific to cancer
but associated with cancer, such as, cancer
antigen (CA) 125, CA199. Now, levels of CEA,
AFP, CA125, and CA199 have been assayed in
many studies focusing on differentiating benign
and malignant tumors [10-13]. Recent studies
have also demonstrated that elevated serum
ferritin levels are indicative of pathological pro-
cesses in immunosuppression, angiogenesis,
and proliferation. This evidence suggests that
elevated serum ferritin could be a potential bio-
marker of malignant disease [14]. Therefore,
our research selected the five tumor markers
(CEA, AFP, CA125, CA199, and Ferritin) as the
representative of tumor markers in lung
cancer.

Serum CRP levels, measurement of which is
relatively inexpensive and easy to quantify in
daily clinical practice and it is used in various
studies to diagnose, evaluate the prognosis or
response to treatment [15-17]. Several possi-
ble mechanisms have been proposed for the
relationship between CRP and cancer. First,
tumor growth can cause tissue inflammation
and hence increase CRP levels [16-18]. Second,
CRP could be an indicator of an immune
response to tumor antigens [19]. Third, there is
evidence that cancer cells can increase the
production of inflammatory proteins, which
could explain the high CRP concentrations in
patients with cancer. Some cancerous cells
have been shown to express CRP [20, 21].

Our research detected the five kinds of tumor
markers AFP, CEA, CA125, CA199, Ferritin, and
CRP in lung cancer patients, to find the features
of the changes in different status of the dis-
ease, to provide references for the clinic. In our
research, we find that the five kinds of tumor
markers and CRP of lung cancer patients were
significantly higher than the normal personals,
which indicated that the five kinds of tumor
markers and CRP can be the biomarker to dis-
tinguish the lung cancer and normal personals.
And we studied the different status of lung
caner patient, found that different gender and
different metastasis had no difference.
Otherwise different age groups and different
histology groups and different TNM groups had
significant differences. The tumor markers of
CA125 and CA199 and CRP in the young group
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and the middle age group were significantly
lower than the old age group of lung cancer
patients. The CRP in TNM(I) group of lung can-
cer patients was significantly lower than the
TNM(II) TNM(llI~IV) groups. Tumor markers and
CRP of lung cancer patients in different histol-
ogy groups had obvious differences, the CA125,
CA199 and Ferritin in the squamous cell carci-
noma group and the adenocarcinoma group
were significantly lower than the small cell can-
cer group, but there was no obvious difference
between the squamous cell carcinoma group
and the adenocarcinoma group.

Above all, our research found that the five
tumor markers and CRP had changed signifi-
cantly in different status of the lung caner
patients. And the changes had obvious fea-
tures, for that the change of biomarkers in dif-
ferent ages and TNM and different histology
showed some regularity, which may provide ref-
erences for the diagnosis and treatments for
the clinic.

Acknowledgements

This paper Supported by Zhejiang Provincial
Natural Science Foundation of China (No:
LQ16H170001).

Disclosure of conflict of interest
None.

Address correspondence to: Lanjuan Li, Collabora-
tive Innovation Center for Diagnosis and Treatment
of Infectious Diseases, State Key Laboratory of
Diagnostic and Treatment of Infectious Diseases,
The First Affiliated Hospital, School of Medicine,
Zhejiang University, 79 Qingchun Road, Hangzhou
310003, China. E-mail: ljli@zju.edu.cn

References

[1] Wang HY, Hsieh CH, Wen CN, Wen YH, Chen
CH, Lu JJ. Cancers Screening in an Asymptom-
atic Population by Using Multiple Tumour Mark-
ers. PLoS One 2016; 11: e0158285.

[2] Jemal A, Siegel R, Ward E, Hao Y, Xu J, Thun
MJ. Cancer statistics, 2009. CA Cancer J Clin
2009; 59: 225-49.

[3] Li X, Asmitananda T, Gao L, Gai D, Song Z,
Zhang Y, Ren H, Yang T, Chen T, Chen M. Bio-
markers in the lung cancer diagnosis: a clinical
perspective. Neoplasma 2012; 59: 500-7.

Int J Clin Exp Pathol 2016;9(11):11984-11988


mailto:ljli@zju.edu.cn

(5]

(7]

(10]

(11]

Changes of tumor markers and C reactive protein in lung cancer

Clevers H. At the crossroads of inflammation
and cancer. Cell 2004; 118: 671-4.

Hsieh TC, Huang WW, Lai CL, Tsao SM, Su CC.
Diagnostic value of tumor markers in lung ade-
nocarcinoma-associated cytologically negative
pleural effusions. Cancer Cytopathol 2013;
121: 483-8.

Sun W, Li J, Jiang HG, Ge LP, Wang Y. Diagnos-
tic value of MUC1 and EpCAM mRNA as tumor
markers in differentiating benign from malig-
nant pleural effusion. QJM 2014; 107: 1001-7.
Yuan C, Yang K, Tang H, Chen D. Diagnostic val-
ues of serum tumor markers Cyfra21-1, SC-
CAg, ferritin, CEA, CA19-9, and AFP in oral/
oropharyngeal squamous cell carcinoma. On-
co Targets Ther 2016; 9: 3381-6.

Verberne CJ, Zhan Z, van den Heuvel E, Gross-
mann |, Doornbos PM, Havenga K, Manusama
E, Klaase J, van der Mijle HC, Lamme B, Boss-
cha K, Baas P, van Ooijen B, Nieuwenhuijzen
G, Marinelli A, van der Zaag E, Wasowicz D, de
Bock GH, Wiggers T. Intensified follow-up in
colorectal cancer patients using frequent Car-
cino-Embryonic Antigen (CEA) measurements
and CEA-triggered imaging: Results of the ran-
domized “CEAwatch” trial. Eur J Surg Oncol
2015; 41: 1188-96.

Scheinpflug K, Schalk E, Grabert E, Achenbach
HJ. Procalcitonin Is Not Useful to Discriminate
Between Infectious and Noninfectious CRP El-
evation in Patients with Non-Small Cell Lung
Cancer. Infect Control Hosp Epidemiol 2015;
36:1117-8.

Wang XF, Wu YH, Wang MS, Wang YS. CEA, AFP,
CA125, CA153 and CA199 in Malignant Pleu-
ral Effusions Predict the Cause. Asian Pac J
Cancer Prev 2014; 15: 363-8.

Loeser A, Neumann M, Kocot A, Vergho DC,
Spahn M, Riedmiller H. Serum carcino-embry-
onic antigen (CEA) and its possible use as tu-
mor marker for secondary tumors in urinary
intestinal reservoirs. Urol Oncol 2013; 31:
644-8.

11988

(12]

(13]

(14]

[15]

(16]

(17]

(18]

[19]

[20]

[21]

Hamanaka W, Yoneda S, Shirakusa T, Shira-
hama H, Tashiro Y, lwasaki A, Shiraishi T, Tsuru
H. Alpha-fetoprotein (AFP)-producing adreno-
cortical carcinoma--long survival with various
therapeutic strategies including a lung resec-
tion: report of a case. Surg Today 2008; 38:
275-8.

Bhatti |, Patel M, Dennison AR, Thomas MW,
Garcea G. Utility of postoperative CEA for sur-
veillance of recurrence after resection of pri-
mary colorectal cancer. Int J Surg 2015; 16:
123-8.

Lee S, Song A, Eo W. Serum Ferritin as a Prog-
nostic Biomarker for Survival in Relapsed or
Refractory Metastatic Colorectal Cancer. J
Cancer 2016; 7: 957-64.

Jabs WJ, Busse M, Kruger S, Jocham D, Stein-
hoff J, Doehn C. Expression of C-reactive pro-
tein by renal cell carcinomas and unaffected
surrounding renal tissue. Kidney Int 2005; 68:
2103-10.

Aref H, Refaat S. CRP evaluation in non-small
cell lung cancer. Egyptian Journal of Chest Dis-
eases and Tuberculosis 2014; 63: 717-22.
Aguiar FJ, Ferreira-Janior M, Sales MM, Cruz-
Neto LM, Fonseca LA, Sumita NM, Duarte NJ,
Lichtenstein A, Duarte AJ. C-reactive protein:
clinical applications and proposals for a ratio-
nal use. Rev Assoc Méd Bras 2013; 59: 85-92.
Agassandian M, Shurin GV, Ma Y, Shurin MR.
C-reactive protein and lung diseases. Int J Bio-
chem Cell Biol 2014; 53: 77-88.

Ren L, Blanchette JB, White LR, Clark SA, Hef-
fner DJ, Tibbles LA, Muruve DA. Soluble fibro-
nectin induces chemokine gene expression in
renal tubular epithelial cells. Kidney Int 2005;
68:2111-20.

Grivennikov SI, Greten FR, Karin M. Immunity,
inflammation, and cancer. Cell 2010; 140:
883-99.

Balkwill F, Mantovani A. Inflammation and can-
cer: back to Virchow? Lancet 2001; 357: 539-
45.

Int J Clin Exp Pathol 2016;9(11):11984-11988



