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Abstract:

Background: Lung cancer is characterized by uncontrolled cell growth of the lung tissues. It is the leading cause of cancer-re-
lated deaths worldwide.

Objectives: The study aimed to determine the circulating CRP, TNF-a, IL-6 and 1L-8 levels in lung cancer and healthy control
and also established association between these biomarkers with the smoking status as well as the stages of the disease.
Methodology: 51 lung cancer patients and 51 healthy controls were enrolled in this case-control study. The serum levels of
CRP, TNF-a, IL-6 and IL-8 were measured in lung cancer patients and healthy control groups.

Results: The levels of serum CRP, TNF-a, IL-6 and 1L-8 were significantly higher in lung cancer patients when compared
with controls(P<0.0001). The levels of these biomatkers were also significantly higher in stage iii/iv as compared to stage i/
ii(P<0.001). Significant difference in the levels of these biomarkers were also found in smoker and non-smoker lung cancer
patients as compared to controls(P<0.001).

Conclusion: CRP, TNF-«, IL-6 and IL-8 are the promising biomarkers in the identification of lung cancer patients. The study
also supports the association of inflammatory markers to lung cancer risk. Hence these findings suggest the levels of these bio-
markers could be a useful tool for guiding the diagnosis of lung cancer.
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Introduction vation, proliferation, growth, differentiation, migration

Lung cancer is characterized by uncontrolled cell growth
of the lung tissues. It is the leading cause of cancer-relat-
ed mortality worldwide'. Cytokines are soluble polypep-
tides and glycoprotein produced by immune cells ,which
can act locally or systemically in different cell types and
triggering signalling pathways responsible for cell acti-
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is propetly cited.

and cytotoxicity>’. Cytokines involved in the activation
of immune effectors mechanisms which results to limit
the tumour growth as well as they also play role in the
process of malignant transformation, tumour growth,
invasion and metastasis®. It has been suggested that the
characteristic patterns of cytokines have been found in
different cancer patients, which can be related to their
diagnosis, prognosis as well as prediction of treatment
responses and survival®. Intetleukin 6 (IL-6) is known as a
multi-functional cytokine which plays a central role in the
host defense mechanism in regulating immune responses,
acute phase reactions and haematopoiesis®. It has been
reported that I1.-6 is an autocrine growth factor for renal
cell carcinoma’®. IL-6 is produced by other non-haemato-
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poietic tumour cells, including bladder carcinoma’, ovari-
an carcinoma'’ and glioblastomas''. It has been suggested
that circulating pro-inflammatory cytokines may be asso-
ciated with lung cancer. Interleukin 6 (IL-6) and interleu-
kin 8 (IL-8) are expressed in premalignant epithelial cells
and their expression is associated with a poor prognosis
of lung cancer patients'>". Higher levels of circulating
IL-6 and IL-8 were reported in lung cancer'*"’, higher
expression of I1.-8 was reported in small-airway epithe-
lial cells in smokers and Elevated levels of serum IL-6
and 1L-8 were also found in smokers'® %, TNF-« is an
important immune regulatory factor which has the toxic
effects on tumor cells and inhibits the tumor growth?'. It
has been supposed that TNF-a could help to maintain
the metabolic as a protective response to external stress
whereas excess TNF-a would lead to inflammatory and
septic shock. CRP is an acute-phase protein, produced in
the liver in response to elevated cytokine levels after an
inflammatory stimulus®. It has been found that “acute-
phase response” is also seen in a variety of diseases such
as cardiovascular disease, diabetes, systemic inflammato-
ry diseases, some autoimmune disorders and cancer®?*.
CRP levels have also been used to predict cancer risk,
detect cancer recurrence and determine prognosis®~'. El-
evated preoperative serum CRP has been identified to be
a significant prognostic factor in patients with colorectal,
esophageal and hepatic carcinoma. Previous studies have
shown that NSCLC Patients with elevated preoperative
serum CRP levels has experienced worse survival than
those patients with undetectable levels of CRP*™. It is
well known that chronic inflammation is associated with
lung carcinogenesis. C-reactive protein (CRP) a systemic
marker of chronic inflammation which is associated with
increased lung cancer risk” . Serum biomarkers offer a
simple, non-invasive, cheap and reliable tool for more ef-
ficient lung cancer management. The serum of lung can-
cer patients will most likely reveal many proteins that may
be used as biomarkers. This study aimed to determine the
association of circulating biomarkers with the lung can-
cer and also assessed the relationship between these bio-
markers with the smoking and stage of the lung cancer.

Material and methods

This case control study was conducted between March
2015 to January 2017 at the Department of Respiratory
Medicine, King George’s Medical University, Lucknow,
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India. This study was approved by the ethics committee
of the institution and participants gave their written in-
formed consent. A total of 51 histopathologicaly con-
firmed lung cancer patients were enrolled in this study
after excluding those having other disorders such as
COPD, asthma, tuberculosis, interstitial lung disease and
51 healthy controls were also enrolled to compare the se-
rum CRP, IL-6, IL-8, TNF-« level of both the groups.
Healthy age and sex matched subjects without pervious
medical history of respiratory and other disorders seen
by their practitioner during regular checkup were recruit-
ed consecutively as controls.

Peripheral blood samples of lung cancer patients and
controls were collected into the plain vial by venipuncture
on first admission before chemotherapy. The blood sam-
ple was clotted at room temperature. Serum samples were
obtained by centrifugation at 3,000 rpm for 10 min and
stored at -80°C until use. Serum Levels of CRP levels of
lung cancer patients and healthy controls were estimated.
Serum Levels of 11.-6, IL.-8 and TNF-a were determined
using determined using a commercially available ELISA
kit according to the manufacturer’s instructions. Data
were analyzed using Graph Pad Prism version 5 (Graph
Pad software Inc.; La, Jolla, CA, USA). and the graphs
were drawn into the excel. All demographic and clinical
data were expressed as mean I standard error of the
mean (SEM) and percentage. The chi-square test was
used for categorical data and groups were compared by
unpaired t-test or one-way analysis of variance (ANO-
VA). The Bonferroni test was applied for multiple com-
parisons. p value of < 0.05 were considered significant.

Results

The demographic and clinical characteristics of lung can-
cer patients and controls are shown in Table 1. The mean
age of the lung cancer patients and control group were not
showing significant different (p = 0.392). Out of 51 lung
cancer patients 41(80.4%) was male and rest 10(19.6%)
are female. A significant difference was found in smoking
history of lung cancer patients and control (p = 0.01). It
has been observed that the weight and BMI were low-
er in lung cancer patients as compared to controls and
this difference is statistically significant (p<<0.0001). Sta-
tistically significant difference has been observed in the

pack year of lung cancer patients as compared to controls
(p<0.0001)..
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Table 1: Demographic characteristics of Lung cancer patients and control

Parameters Lung Cancer (N=51) [ Controls (N=51) | P value
Age 54.43+1.87 52.33+1.57 0.392°
Sex

Male 41(80.4%) 39(76.5%) 0.630°
Female 10(19.6%) 12(23.5%)

Height 159.2 +£1.1 158.1+£0.95 0.4518"°
Weight 47.57+1.1 56.18+1.2 <0.0001"
BMI 18.73+0.35 22.57+0.53 <0.0001°
Smoking History

Smoker 37(72.55%) 23(45.10%) <0.01°
Non Smoker 14(27.5%) 28(54.9%)

Pack Year 36.84 +4.95 1530+ 1.15 <0.001°
Histology

Adenocarcinoma 27(52.9%) - -
Squamous Cell Carcinoma 19(37.3%)

Small Cell Carcinoma 2(3.9%)

NSCC 3(5.9%)

Stage

I/ 8(15.7%) - -

11/1vV 43(84.3%)

Data were expressed in mean + standard error of the mean (SEM). a Unpaired t-test, b chi-square test.

p <0.05 are considered significant.

Comparison of serum levels of CRP, TNF-«, IL-6
and IL-8 between Lung Cancer patients healthy con-
trols

The mean level of CRP in lung cancer patients was 22.43
* 1.55 and healthy controls was 3.69 = 0.384, level of
tnf-o in lung cancer patients was 53.66  3.50 and healthy

African Health Sciences Vol 19 Issue 2, June, 2019

controls was 19.56 £ 0.643, level of 1L.-6 in lung cancer
patients was 44.13 £ 3.86 and healthy controls was 9.97
T 0.49 and level of IL-8 in lung cancer patients was 40.28
T 3.91 and healthy controls was 10.44 £ 0.57. Levels of
inflammatory cytokines such as CRP TNF-a, IL-6 and
IL-8 were elevated in lung cancer patients as compared to
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controls (Fig 1).Significantly difference were found in the

3.69

CRP(mg/L)

Tnf-a(pg/ml)

IL-6(pg/ml)

serum levels of CRP, TNF-a, IL-6 and 11.-8 as compared
to control group (P<0.0001)

Control

Lung
Cancer

IL-8(pg/ml)

Figure 1: Comparison of serum CRP, TNF-q, IL6 and IL-8 Levels between lung cancer patient and
healthy controls. Data are expressed as mean and compared by unpaired t-test. p-values < 0.05 are

considered significant.

Comparison of serum levels of CRP, TNF-«, IL-6
and IL-8 among different stages of lung cancer pa-
tients and healthy control groups:

The serum CRP,TNF-a , IL.-6 and IL-8 levels of Lung
Cancer patients in stage 111/ IV was significantly higher
than stage I/ II and healthy controls (Data represented
in Fig. 2). The study also shows that the significant dif-
ference were found in the serum CRP levels in Stage i/
ii Lung cancer when compared to stage iii/iv Lung can-
cer (p<0.01), stage i/ii Lung cancer when compared to
healthy control (p<0.01) and stage iii/iv Lung cancer
when compared to healthy controls (p<0.001). The se-
rum TNF-o level of patients in stage II1/IV was higher
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than these in controls and stage I/I1. Significant differ-
ence were obtained in the levels of TNF-a in stage iii/
iv Lung cancer when compared to stage i/ii Lung cancer
(p<0.001) and stage iii/iv Lung cancer when compared
to healthy control) (p<<0.001). In the serum ILG6 levels
the significant difference was found in stage iii/iv Lung
cancer when compared to stage i/ii Lung cancer (p<<0.01)
and stage iii/iv lung cancer compated to healthy con-
trol (p<<0.001). significant difference were obtained in
the Serum IL8 levels of stage iii/iv Lung cancer when
compared to stage i/ii Lung cancer (p<0.01) and stage
ili/iv Lung cancer when compared to Healthy Control
(p<0.001).
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Figure 2: Comparison of Serum CRP, TNF-a, IL-6 and IL-8 between Different Stages of Lung Cancer
and Healthy Controls. Data presented as mean and compared by one-way analysis of variance
(ANOVA) followed by Boneferroni post-test for multiple comparisons. p-values < 0.05 are
considered significant.

Comparison of serum levels CRP, TNF-«, IL-6 and
IL-8 between smokers and non- smokers lung can-
cer patients with smokers and non-smokers healthy
control groups:

Levels of serum CRPTINF-o«, IL-6 and IL-8 between
smokers and non- smokers lung cancer patients and con-
trol were compared ( data represented in fig 3). It has
been observed that higher serum levels of CRP, TNF-a,
IL-6 and IL-8 were observed in smokers as compared to
non-smokers both in lung cancer patients and controls. In
the serum CRP levels, Significant difference were found
in the non-smoker lung cancer patients when compared
to non smokers controls (p<0.001), Smokers/ Ex-smok-
ers control (p<0.01) and smokers/ Exsmokers lung can-
cer when compared to non-smokers Control (p<<0.001),
Smokers/ Exsmokers Control (p<0.001) and non smok-
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ers Lung cancer (p<0.001). Significant difference were
found in the serum Tnf-a levels of smokers/ ex- smokers
lung cancer patients when compared with non-smokers
lung cancer (p<0.001) non-smokers control(p<0.001)
and smokers/ex-smokers control (p<0.001) also signif-
icant difference were found when non-smokers lung
cancer patients was compared to non-smokers healthy
control subjects(p<0.01). Significant difference were
also found in the serum IL6 levels in smoker/ex-smoker
Lung cancer patients when compared with non-smokers
Lung cancer (p<0.001), smokers/ ex-smokers control
(p<0.001) and non-smokers control (p<0.001). Serum
IL8 levels also shows the significant difference when
compared to smoker/ex-smokers Lung cancer patients
with non-smokers Lung cancer patients (p<<0.001), smok-
ers/ ex-smokers control (p<0.001) and non-smokers
control (p<0.001).
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Figure 3: Comparison of Serum CRP, TNF-qa, IL-6 and IL-8 Levels Between Smokers and Non-smokers
lung cancer patients and Smokers and Non-smokers Healthy controls. Data presented as mean and compared
by one-way analysis of variance (ANOVA) test followed by Bonferroni post-test for multiple
comparisons. p-values < 0.05 are considered significant

Discussion

It has been suggested from the accumulating evidences
that chronic inflammation is involved in the development
and progression of cancer. The immune system of the
lung is represented by cells and cytokines, which have
different functions under physiological conditions. The
dynamics of these elements is stable and the ratio of im-
mune cells and cytokines remains within the normal limits,
as a result there is no generation of harmful responses to
the host. Certain unbalances in these physiologic immune
responses, caused by lung cancer can serve as biomark-
ers and predictive factors in relation to immunotherapy™.
Since inflammation can be also triggered by a variety of
pathogens as well as the environmental factors”. Once
the lung is vulnerable to these pathogens pathogens and
gaseous pollutants, the persistent exposure to these fac-
tors can trigger the production of cytokines that result a
chronic inflammatory environment which is capable to
induce cell transformation as well as subsequent tumor
growth”™. Various biological processes such as prolif-
eration, differentiation, migration, activation, and cell
growth are coordinated by cytokines as well as the tumor
development™*#!. Cytokines may contribute to tumor
development by stimulating cell growth and differen-
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tiation as well as inhibiting the apoptosis of abnormal
cells*. Previous studies have shown that the cytokines in
several biological fluids such as plasma can reflect vari-
ous diseases including cancer®. The inflammation caused
by immune system activation is likely linked to carcino-
genesis by promoting angiogenesis and proliferation of
tumour cells*'* according to the cytokine profile in the
tumour microenvironment™**. It is suggested that in-
flammatory cytokines released through inflammatory re-
sponse may promote tumor growth which further with
advanced non— stimulate the inflammatory response®.
Previous studies shows that the Serum CRP levels have
been found to be highly elevated in lung cancer patients
when compared with healthy control®*. It has been also
reported from some previous studies that increased se-
rum CRP levels were found in patients of small cell lung
carcinoma™. It has been suggesting that the inflammatory
cytokines may have the potential to act as biomarkers of
lung cancer’’. In the present study the serum levels of
CRP, TNF-a, IL-6 and IL-8 seem to be higher in the lung
cancer patients as compared to healthy controls. These
findings are similar with some other previously report-
ed studies™>. Some recent studies suggested that serum
concentrations of IL-6 and IL-8 were also found to be

African Health Sciences Vol 19 Issue 2, June, 2019



increased in lung cancer patients as compared with con-
trol*. Serum I1.-8 levels were found to be significantly
elevated in lung cancer patients with respect to controls.
IL-8 serum levels were also found to be significantly in-
creased in stage III/IV patients as compared with stage
I/11 patients. It has been reported that the serum TNF-«
levels and I1.-8 were found increased along with the ad-
vanced stages of lung cancer suggesting a possible local
production of inflammatory cytokines which is also in
accordance with some previous studies™. The higher lev-
els of these inflammation biomarkers were observed in
smokers/ex-smokers as compared with non-smokers in
lung cancer patient and control. The higher levels of in-
flammatory biomarkers in lung cancer patients regardless
of smokers or no-smokers indicate that their increase is
not only due to tobacco use but also affected by lung can-
cer. Since Identification of biomarkers of increased can-
cer risk are highly warranted as they may help us in target
screening programs toward the high risk individuals facil-
itating prevention of cancer or diagnosis of cancer at a
time when curative treatment is still possible. This study
is an attempt to build a prognostic inflammatory-based
classifier for the lung cancer. These inflammation cyto-
kines can serve as biomarkers and predictive factors in
relation to the immunotherapy.

Limitation of the study

The limitation of the study is low sample size. The lev-
els of these inflammatory biomarkers were not estimated
before and after the chemotherapy. Further study may be
done with large sample size and long term follow-up pe-
riod at different time intervals.

Conclusion

The present study concluded that the serum CRP, TNF-o,
IL-6 and IL.-8 levels were significantly higher in the pa-
tients with lung cancer as compared to control. The high-
er levels of all these four inflammation biomarkers were
observed in smokers as compared with non-smokers.
This indicates that tobacco smoking play a pivotal role
in inflammatory processes, thereby contributing to lung
cancer etiology. It has been demonstrated that Chronic
inflammation plays an important role in lung cancer. The
understanding of the role of chronic inflammation in the
pathogenesis of lung cancer may have an important clin-
ical diagnostic and prognostic implication

African Health Sciences Vol 19 Issue 2, June, 2019
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