Original Article JHSMR &

Prognostic and Predictive Value of Permeability-Glycoprotein,
Ki-67, and Interleukin-6 in Lung Cancer Patients

Noor Hameed Hanoush, M.Scf, Rashied Mohammed Rashied, Ph.D.1, Abdul Rahman
Mohammed Geeran, Ph.D.?

1Department of Biology, College of Science, University of Anbar, AL-Ramadi 31001, Iraq.
*Department of Microbiology, College of Medicine, University Of Anbar, AL-Ramadi 31001, Iraq.
Received 24 July 2024 e Revised 17 October 2024 e Accepted 21 November 2024 e Published online 22 April 2025

Abstract:

Obijective: Lung cancer patients often present with metastatic disease at the time of diagnosis, which affects their treatment
regimen. Therefore, early diagnosis is crucial for improving patient survival. This study aimed to evaluate the roles of
P-glycoprotein (P-gp), Ki-67, and interleukin-6 (IL-6) as diagnostic and predictive indicators in lung cancer. A secondary
aim was to assess the prevalence of multi-drug resistance associated with P-gp gene expression in these patients.
Material and Methods: This study included 90 lung cancer patients, consisting of 60 with non-small cell lung cancer
(NSCLC) and 30 with small cell lung cancer (SCLC). Additionally, 75 control samples were matched for age, gender, and
smoking status. The levels of P-gp, Ki-67, and IL-6 in serum were determined using enzyme-linked immunosorbent
assay (ELISA). P-gp gene expression was assessed via reverse transcription-polymerase chain reaction (RT-PCR).
Results: The results indicated that P-gp levels were significantly elevated in SCLC and NSCLC patients (10.35+0.51
ng/ml and 10.06+0.32 ng/ml, respectively) compared to the control group (3.79+0.21 ng/ml; p-value=0.0001). Ki-67
and IL-6 levels also significantly increased in SCLC patients (15.28+0.27 ng/ml and 54.46+2.11 ng/ml, respectively)
compared to NSCLC (13.97+0.52 ng/ml and 46.17+1.18 ng/ml, respectively) and the control group (8.43+0.24 ng/ml
and 26.40+1.01 ng/ml, respectively; p-value=0.0001). Additionally, mRNA expression of P-gp was significantly higher in
lung cancer patients compared to controls.

Conclusion: Elevated levels of P-gp, Ki-67, and IL-6 may serve as useful diagnostic and predictive markers for lung cancer.

Moreover, increased mMRNA expression of P-gp suggests that lung cancer patients may exhibit resistance to chemotherapy.
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Introduction

Lung cancer is one of the leading causes of cancer-
related mortality globally, with approximately 1.2 million new
cases identified each year'. It is estimated that 80-85%
of lung cancer cases are non-small cell carcinomas
(NSCLC)™ Early-stage lung cancer can potentially be
treated with various options, including surgery, radiotherapy,
and chemotherapy; however, advanced or metastatic lung
cancer is usually incurable'. Despite advancements in
treatment, the overall 5-year survival rate remains only
16%°. Measuring immune tumor markers is beneficial for the
early detection of lung cancer, serving as a supplementary
tool to clinical and other diagnostic tests for identifying
cancer progression and monitoring treatment efficacy”.
In this study, the immune tumor markers evaluated were
P-glycoprotein, Ki-67, and IL-6.

The development of the multidrug resistance
(MDR) phenotype is a significant obstacle in lung cancer
therapy®. One common mechanism by which resistance to
anticancer agents develops is the reduction of intracellular
drug accumulation, often due to the expulsion of the
drug through multidrug resistance—associated proteins
(MRPs), such as P—glycoproteine. High levels of P-gp are
expressed by cancer cells, enhancing resistance to multiple
drugs’. Inhibiting P-gp may increase the sensitivity of
lung cancer cells to chemotherapy drugs“. Identifying the
multidrug resistance phenotype could prevent unnecessary
chemotherapy in cases where lung tumors are likely to be
resistant to treatment. The predictive value of P-gp as an
indicator of clinical chemotherapy resistance warrants further
investigation®.

Ki-67 is a DNA-binding nuclear non-histone protein
expressed throughout the cell cycle’. It plays a crucial role in
controlling and timing cell proliferation'®. Ki-67 indicates the
cell growth ratio and is considered a potent biomarker with
significant prognostic and predictive value in major cancer

types, including breast, prostate, lung, and colorectal cancer'".
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In malignant tumors, the percentage of Ki-67 positive cells
is often linked to tumor aggressiveness and metastasis,
highlighting its practical role in tumor histopathology.
Consequently, the proliferation index, determined by Ki-67
levels, influences clinical decision-making and treatment
choices across various tumor types'“. Furthermore, numerous
studies suggest that high Ki-67 expression serves as a
strong prognostic factor in lung cancer'.

IL-6 is a pro-inflammatory cytokine that plays a
central role in the host defense mechanism by regulating
immune responses and acute phase reactions'®. In
lung cancer, IL-6 is implicated in stimulating tumor
cell proliferation, malignant transformation, and tumor
progression. Previous studies have shown that elevated
levels of circulating IL-6 are associated with shorter survival
in patients with renal cell carcinoma, chronic lymphocytic
leukemia, and lung cancer™. Additionally, IL-6 expression
correlates with poor prognosis in lung cancer patients'.
Chemotherapeutic agents have been shown to induce IL-6
production‘e; thus, it is vital to determine whether IL-6 levels
can serve as independent prognostic factors for lung cancer
survival, particularly in patients treated with chemotherapy™.

Therefore, the primary purpose of this study was to
evaluate the roles of P-gp, Ki-67, and IL-6 as diagnostic
and predictive indicators in lung cancer. The secondary
aim was to estimate the prevalence of multidrug resistance

associated with P-gp gene expression in these patients.

Material and Methods

Study design

This study involved lung cancer patients from the
Anbar Cancer Center, in Al-Ramadi City: from December
2022 until December 2023. This was a cross-sectional
study, including 90 lung cancer patients (52 males and 38
females), with a mean age of 65.2 years. These patients
included: 53.3% smokers and 46.6% non-smokers. The

lung cancer patients were divided into 60 non-small cell
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lung cancer patients and 30 small cell lung cancer patients.
A pulmonologist, pathologist, and an oncologist evaluated
the diagnosis of lung cancer patients at different stages: |,
I, Il and IV. For comparison, 75 samples were included in
a control group (43 males and 32 females), with a mean
age of 65.16 years. The control group included: 53.3%
smokers and 46.6% non-smokers.

Approval for the study was obtained from the local
Research Ethics Committee, of the University of Anbar/
College of Medicine (Approval No: 124 on November 23,
2023), in accordance with the Helsinki Declaration for

Human Studies.

Sample selection
Inclusion criteria for patients required that they were
newly diagnosed with lung cancer and had not initiated any
treatment or received chemotherapy (cisplatin, etoposide
or carboplatin) for less than two months. While, patients
having had a family history of cancer, history of another
kind of malignancy, or co-morbidities, such as being HBsAg
positive, were excluded.
Control inclusion criteria specified individuals in good
health without endocrine problems, hypertension, diabetes,

compromised immune systems, acute infections or illnesses.

Samples collection and laboratory measurements

Prior to blood collection, patients and controls
underwent an interview to obtain characteristic data,
including gender, age, duration of lung cancer, height/
weight and smoking status. Written informed consent was
obtained from each participant before participation in this
study. Blood samples of five milliliters were drawn from each
individual after a 12-hour fast. The blood was divided into
two portions: 0.5 mL was added to a tube containing TRIzol™
Reagent for gene expression diagnostics, using Real-Time
polymerase chain reaction (RT-PCR), and 4 mL was placed

in plain tubes, allowed to clot, and then centrifuged for ten
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minutes at 3000 rounds per minute to obtain sera. The sera
were then dispensed into three Eppendroff tubes, and the
tubes were kept at -20 °C until the P-GP, Ki-67, and IL-6

levels were further analyzed using ELISA.

Determination of P-Glycoprotein, Ki-67, and
interleukin-6 by enzyme-linked immunosorbent assay
(ELISA)

The samples were evaluated using ELISA assays
with kits for P-gp (Cat. No: ELK2148), Human Ki-67 (Cat.
No: E-EL-H5432), and Interleukin-6 (Cat. No: ELK1156);
all supplied by the ELK Biotechnology Company in China.
The assays were conducted following the manufacturer’s
instructions, and the sample color was measured with an
ELISA reader at 45010 nm. The levels of these markers
in each sample were determined by comparing their optical

density (OD) to a standard curve.

Detection of P-GP or multidrug resistance 1
(MDR1) gene expression by Real-time PC:

For RNA analyses, each 0.5 mL of blood was
added to 0.5 mL of TRIzol" Reagent. Total RNA was
isolated from blood samples; according to the protocol of
TRIzol™ Reagent. Then, RNA yield was determined by a
Quantus Fluorometer. This was employed to measure the
extracted RNA concentration in order to detect the sample
quality for usage in subsequent applications. Afterward,
200 pl of diluted QuantiFlour Dye was combined with 1
pl of Ribonucleic acid (RNA). RNA concentration values
were detected during a 5-minute incubation period, in a
dark place at room temperature. Using oligo (dT) primer,
first-strand complementary deoxyribonucleic acid (cDNA)
was synthesized from the RNA: lyophilized primers were
provided by the Macrogen Company. Nuclease-free water
was used to dissolve lyophilized primers, resulting in a stock
solution with a prepared final concentration of 100 pmol/ul.

To create a usable primer solution at 10 pmol/ul, 10 pl of the
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primer stock solution (stored at -20 °C in the freezer) was
mixed with 90ul of nuclease-free water. cDNA (1ng/ul) was
then amplified in 9 pl PCR reaction solutions containing a
0.25 mmol/ MgCl2, 5 ul gPCR Master Mix, 0.5 yM Forward
and 0.5 uM reverse primers, 2.5 pl Nuclease Free Water,
and a 0.25 pl RT mix. The program of RT-PCR started
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with one cycle of RT. enzyme activation at 37 °C for 15
min. Initial denaturation was at 95 °C for 5 min, followed
by 55 cycle denaturation at 95 °C for 20 s; annealing at 60
°C or 65 °C for 20 s, and extension at 72 °C for 20 s, so
as to amplify product sizes for the amplification of cDNA

of interest.

Table 1 Design of the MDR1 gene and B-Globin (Housekeeping gene) primers

Gene Primer Sequence Annealing temp. (°C)
B_Globin Forward primer 5’~ ACACAACTGTGTTCACTAGC -3 65

Reverse primer 5’- CAACTTCATCCACGTTCACC -3

Forward primer 5’- GCTGTCAAGGAAGCCAATGCCT -3
MDR1_exp Reverse primer 5~ TGCAATGGCGATCCTCTGCTTC -3’ 60

MDR1=multidrug resistance 1

Analysis Expression of Gene, using Livak

Method: Relative quantification'’:

Folding = 2 -AACT

ACT =CT MDR1 gene ~ CT House Keeping gene

AACT = ACT patients ~ ACT Control

Statistical Analysis

The effect of variance variables on study parameters
was determined using the SAS (2018) program. To
statistically compare means, the T-test and the least
significant difference (LSD) test (ANOVA) were employed.
The chi-square test was used to evaluate the various types
of lung cancer at p-value<0.05 and 0.01. The diagnostic
specificity, sensitivity, and predictive value of P-gp, Ki-
67, and IL-6 were estimated using the ROC (Receiver
Operating Characteristic) curve. ROC curve analysis helped
determine the ideal diagnostic cut-off values for maximizing
clinical specificity and sensitivity. Progression-free survival

(PFS) was analyzed for all indicator cutoff values using the
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Kaplan-Meier method, complemented by a log-rank test

to assess significance.

Results

Indicated clinical characteristics of patients and
control

The findings indicated similarities in age, gender,
and BMI between patients and the control group. There
were no significant differences in the mean age between
lung cancer patients (65.2+0.82 years) and the control
group (65.16+0.60 years). The average BMI of lung cancer
patients (25.4+0.23 kg/m?) was nearly equal to that of the
control group (25.5+0.22 kg/m?). The percentage of males
in both lung cancer (57.7%) and control groups (57.4%)
was higher than that of females (42.2% in lung cancer and
42.5% in control). Among the 90 serum samples from lung
cancer patients, 30 had small cell lung cancer (SCLC) and
60 had non-small cell lung cancer (NSCLC). Using the TNM
staging system, lung cancer patients were categorized into

four stages: Stage IV had the highest percentage (34.4%),
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followed by Stage Il (27.7%), while Stages | and Il had
lower percentages (16.6% and 21.1%, respectively), as

illustrated in Table 2.

Determination of P-glycoprotein, Ki-67, and
IL-6 in the study groups

The results indicated that the P-GP level was
significantly increased in SCLC and NSCLC (10.35+0.51
and 10.06+0.32), respectively. compared with the control

group (8.79%0.21). There were no significant differences
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between NSCLC and SCLC at p-value<0.01. However,
Ki-67 levels were significantly increased in the SCLC
group (15.28%0.27), compared with both the NSCLG
group (13.97+0.52) and control groups (8.43+0.24). Also,
Ki-67 levels were significantly increased in the NSCLG
group compared with the control group. Additionally,
IL-6 was significantly increased in the SCLC (54.46+2.11
ng/mL) and NSCLC group (46.17+1.18 ng/mL) compared
with the control group (26.40+1.01 ng/mL); at p-value<0.01:
Table 3.

Table 2 Indicated clinical characteristics of lung cancer patients and control

Characteristics Patients NO. (90) Control NO. (75) T-test p-value
Age (years)
Mean+SE 65.2+0.82 65.16+0.60 3.346 0.061"°
BMI
Mean+SE 25.4+0.23 25.5+0.22 1.334 0.092"¢
Sex (M/F) 52/38 43/32 - 0.068"/0.0566"°
No (%) (57.7%)/(42.2%) (57.4%)/(42.5%) -
Lung cancer type
SCLC (No/%) 30/(33.3%) .
NSCLC (No/%) 60/(66.6%) N 0.0013
Stages of lung cancer
No (%)
| 15/(16.6%)
1] 19/(21.1%)
1 25/(27.7%) - 0.014*
I\ 31/(34.4%)

*p-value<0.05, **p-value<0.01, M=male, F=female, BMI=body mass index, NSCLC=non-small cell lung cancer, SCLC=small cell lung cancer

NS=no significant difference, SE=standard error

Table 3 Comparison between difference groups in P-GP, Ki-67 levels

Group P-GP (ng/ml) MeantSE Ki-67 (ng/ml) MeanSE IL-6 (ng/ml) MeanSE
NSCLC 10.06+0.32* 13.97+0.52* 46.17+1.18°

SCLC 10.35+0.51% 15.28+0.27° 54.46+2.11°

Control 3.792£0.21° 8.43+0.24° 26.40£1.01°

LSD value 0.501** 0.973** 4.088**

p-value 0.0001 0.0001 0.0001

**p-value<0.01, LSD=least significant difference, SE=standard error

Means having different letters within the same column differed significantly.
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The effect of lung cancer stages and
chemotherapy in P-gp, Ki-67, and IL-6 levels in
patient groups

Table 4 presents the levels of P-gp, Ki-67, and IL-6
based on lung cancer stages and chemotherapy received.
The means of P-gp and Ki-67 levels in serum showed
no significant difference between Stage IV (11.07+£0.24
and 15.17+0.25, respectively) and Stage Il (10.28+0.24
and 13.90+0.58, respectively) compared to Stages Il
(9.85+0.21 and 12.67+0.68, respectively) and | (9.07+0.15
and 11.37+0.40, respectively). Meanwhile, IL-6 exhibited a
significant increase at Stage IV (566.24+0.61) compared to
other stages, though no significant differences were found
between Stages Ill (49.2+3.14) and Il (47.52+3.67).

Regarding chemotherapy, the mean P-gp level was
significantly higher in patients who received chemotherapy
for 2 months (14.18+0.44) compared to those who received
it for 1 month (11.85+0.26) and those who had not received
chemotherapy (p-value=0.0001). The mean Ki-67 level
was significantly higher in patients who had not received
chemotherapy (15.57+0.6) compared to those who had
(p-value=0.0001). Meanwhile, IL-6 levels were significantly
elevated in patients who had received chemotherapy for
2 and 1 month (66.39+2.32 and 55.58+1.91, respectively)
compared to those who had not received chemotherapy

(51.4+2.67; p-value=0.027).

Determination of P-gp gene expression by using
real-time PCR technology

Table 5 indicates the mMRNA expression of P-GP in
the study groups. The P-GP mRNA expression average
had a significant increase in both the SCLC (7.07+0.10),
and NSCLC groups (6.63+0.12) compared with the healthy
control group (2.18+0.12): p-value<0.05. When comparing
the concentration of P-GP using RT-PCR, it was observed
to be higher than that detected by ELISA. The average

P-GP level in patients divided by the average in the control
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group was three times higher in patients when analyzed
through RT-PCR, compared to 2.6 times higher when
assessed by ELISA.

Assessment of the diagnostic sensitivity,
specificity, PPV, NPV, and accuracy of study
parameters in lung cancer patients and control group

The ROC analysis of P-gp, Ki-67, and IL-6
concentrations in the lung cancer patients and control are
shown in Table 6 and Figure 1. The best cut-off value
for P-gp was 10 ng/ml. P-gp levels greater than 10
demonstrated a specificity of 99% and sensitivity of 100%
for lung cancer diagnosis. The best cut-off value for Ki-67
was 11 ng/ml. Ki-67 levels greater than 11 demonstrated
a specificity of 94% and sensitivity of 95% for lung cancer
diagnosis. The best cut-off value for IL-6 was 40 ng/ml.
IL-6 concentrations greater than 40 ng/ml demonstrated
a sensitivity of 95% and specificity of 94% for lung cancer

diagnosis.

Estimates of progression-free survival (PFS)
in lung cancer patients

PFS was calculated from the lung cancer diagnosis
until the first chemotherapy cycle to determine disease
progression or death from any cause. Progression was
defined as disease advancement, indicated by tumor
growth or specific clinical signs of worsening (e.g., new
lesions, increased tumor size). The follow-up period for
patients was 12 months. Based on the cutoff values of
the study parameters, patients were divided into high (for
P-gp, Ki-67, and IL-6) or low groups. Results showed a
significant difference in the PFS rate between the high P-gp
level group (7 months) and the low P-gp level group (12
months; p-value=0.0001). A similar significant difference
was observed between the high Ki-67 (9 months) and IL-6
(10 months) groups compared to the low groups (12 months

for both parameters; p-value=0.0001). These findings
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suggest that high levels of P-gp, Ki-67, and IL-6 predict  correlate with better responses to chemotherapy and longer

poor outcomes in lung cancer patients, while lower levels  PFS, indicating their potential as prognostic biomarkers.

Table 4 Effect of Stages and chemotherapy in P-gp, Ki-67, and IL-6 level of the lung cancer patient group

Parameters Mean * SE
P-GP (ng/ml) Ki-67 (ng/ml) IL-6 (ng/ml)

Stages

I 9.07+0.15° 11.37+0.40° 45.03+2.22"

Il 9.85+0.21" 12.67+0.68" 47.52+3.67°

I 10.28+0.24™ 13.90+0.58% 49.2+314%

WY 11.07£0.24° 15.17+0.25° 56.24%0.61°
LSD value 0.827** 1.432** 6.14*
p-value 0.0001 0.0001 0.020
Chemotherapy

No Therapy (n=73) 9.17£0.35° 15.57+0.6° 51.4+2.67°

Receiving chemotherapy for 1 month (n=11) 11.85+0.26" 12.47+0.88% 55.58+1.91%

Receiving chemotherapy for 2 month (n=6) 14.18+0.44" 9.90+0.76" 66.39+2.32"
LSD value 0.917** 1.332** 4.121*
p-value 0.0001 0.0001 0.027

*significant (p-value<0.05), **significant (p-value<0.01), LSD=least significant difference, SE=standard error, a, b, c=the difference is significant
between means at the 0.05 level

Table 5 Average of MDR1 (P-GP) gene expression in the study groups

Groups Average of MDR1 folding p-value
NSCLC group 6.63+1.3° 0.001*
SCLC group 7.07+2.11°

Control 2.18%1.5°

Average of NSCLC/ Average of Control 3.04° 0.021*
Average of SCLC/ Average of Control 3.24°

Average of Control/ Average of Control 1.00°

*significant (p-value<0.05), a, b=The mean difference is significant at the 0.05 level, NSCLC=non small cell lung cancer, SCLC=small cell
lung cancer, MDR1=multidrug resistance 1

Table 6 Sensitivity, Specificity, PPV, NPV and Accuracy for study parameters in lung cancer

Parameter Cut-off (ng/mL) Sensitivity (%) Specificity (%) PPV (%) NPV (%) Accuracy (%)
P-gp 10 100.0 99.0 97.0 100.0 97.7
Ki-67 1 95.0 94.0 96.7 84.0 92.7
IL-6 40 95.0 94.0 95.2 88.2 95.0

PPV=positive predictive value, NPV=negative predictive value
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Discussion

Our study indicates the P-gp level had a significant
increase in SCLC and NSCLC compared with the control
group; however, there was no significant difference in levels
of P-gp among NSCLC and SCLC. The expression of the
P-gp, encoded by the human MDR1 gene, is one of the

8 These

pathways that is known to contribute to MDR
results agree with the previous results by Janikova, et al.”’,
who found that P-gp expression levels were elevated in
both NSCLC and SCLC. Also, our results agree with van
Niekerk, et al.”’, who indicated that P-gp expression was
significantly elevated in metastatic cells in four of the five
patients with relapsed disease (4-12 months after initiating
chemotherapy). These results provide credence to the
theory that acquired multidrug resistance is induced by
increased P-gp protein/MDR gene expression in human
lung cancer”. One reason for this fact is the possibility that
other MDR proteins are more crucial to the chemoresistance
of malignant lung cancer. Alternatively, this phenomenon
is caused by some other biological variables, such as the
tumor cells' resistance to apoptosis or cell death caused
by chemotoxic agents®.

The P-gp expression has Positive correlations with
clinical stages (r=0.742); however, the variation of the
P-gp expression in different stages was not significant™. A
multivariate study revealed that P-glycoprotein expression
can be used to predict prognosis. Eighteen patients with high
P-gp levels were among the 24 patients having received
postoperative adjuvant treatment and full resection. Of
the 18 patients, 7 remain free of tumor recurrence, while
11 relapsed and 9 passed away due to tumor-related
causes. These observations point to a bias in favor of a
shorter life for P-gp cancer patients due to the possibility
that P-glycoprotein is associated with chemoresistance.
Therefore, detection of the expression of P-glycoprotein
will aid in planning suitable adjuvant treatment for lung

cancer patients, and it serves as a chemotherapeutic
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indicator®®. Numerous investigations using human tumor
cell lines have demonstrated a correlation between P-gp/
MDRI overexpression in vitro and mechanisms of multidrug
resistance”*".

Our results disagree with the results by Roy et al.”,
who indicated that low levels of P-gp in NSCLC and normal
lung tissue. Also, these results disagree with the previous
results of Berger et al.*®, who found that P-gp expression
levels were similar in lung cancer and surrounding normal
tissues. It is difficult to distinguish whether the observed
multidrug resistance phenotype is caused by the activated
production of P-gp in resistant cancer cells or by the
clonal selection of inherently P-gp-positive cancer cells®?.
According to our results, P-gp expression measured by
RT-PCR was observed to be higher than that measured
by ELISA. However, used primers that were specific to the
human MDR gene in our RT-PCR test, so these results
might imply that there are differences in the mRNA or protein
expression levels of MDR1 in lung cancer. Additionally,
it is important to remember that there was no significant
correlation between the mMRNA and protein levels of MDR1.
These results concur with those of Roy et al.®, who
indicated that genes may be transcribed, but not translated;
as found by the observation that MDR1 P-gp protein was
expressed by nearly 61% of NSCLC patients, but no mdr1
mRNA was identified in any of them. Different sensitivities
for analytical techniques’ (For example; RT-PCR for mRNA
versus ELISA for protein) could be one reason for this™.
Additionally, P-gp expression was not always consistent at
the protein and mRNA levels, suggesting that the possibility
of post-transcriptional regulation or the separation of protein
and mRNA®. Consequently, greater investigation into the
potential mechanisms of drug-related proteins may be
helpful in reducing intrinsic resistance and creating more
intrinsic lung cancer treatments in humans’.

Ki-67 is indicative of the proliferative activity of tumor

cells in lung cancer”, and its expression varies considerably
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according to the predominant histological subtypes of lung
cancer’. Our results show a significant difference in Ki-
67 levels between SCLC and NSCLC: with higher Ki-67
expression being noted in SCLC. These results agree with
Folescu et al.’, who noticed high expression of Ki-67 in
SCLC, compared to NSCLC. Our results disagree with Grant
et al.*, who indicated there was no statistically significant
relationship between Ki-67 and metastases of SCLC and
NSCLC. These results also disagree with Ozkaya™, who
found no significant differences in the mean Ki-67 index
with morphologic patterns of lung cancer. Previous studies
have reported that high Ki-67 expression in lung cancer
patients was associated with a poor survival outcome; these
reflect biologically aggressive lung cancer and larger tumor
size, confirming its prognostic validity’>. A higher Ki-67
level indicates a higher proportion of cells in the process
of division, reflecting increased tumor cell proliferation;
this explains increased Ki-67 in lung cancer™. The results
obtained by Folescu et al.’, emphasized a linkage between
Ki-67 level and the histological tumor subtype, which is
in line with our study. Some studies have shown that
higher Ki-67 expression indicates tumor cell proliferation,
metastasis, and recurrence of cancer cells; thus, it is being
used as a marker to evaluate proliferation in NSCLC and
other tumors®.

The higher the tumoral proliferation activity and
proliferative potential, the lower the survival. Ki-67 can be
considered as a supplementary test that helps in histological
classification of tumors®. As Ki-67 is correlated with the
prognosis, it suggests the possibility of using them as factors
in assessing the proliferation status and clinical behavior®.
High expression of Ki-67 might also be an indicator of
shortened progression-free survival time"". In many tumors,
the Ki-67 index, as an effective biomarker, has been used
to predict treatment and has been used as a prognostic
indicator in both breast cancer and lung cancer”.

IL-6 has been implicated in tumor progression

Journal of Health Science and Medical Research

of lung cancer”, and in addition, high levels of IL-6 are
associated with a poor prognosis'. Patients with high
circulating IL-6 have responded poorly to chemotherapy™.
Therefore, a high level of circulating IL-6 has been
associated with an inferior response and survival outcome in
lung cancer patients treated with chemotherapy™. Circulating
IL-6 might be secreted from immune and stromal cells in
response to tumor progression and from cancer cells®. A
high circulating IL-6 level, in turn, might facilitate tumor
cell proliferation and immune invasion®. This study found
IL-6 levels were significantly higher in the lung cancer
group than those in the healthy group. Our results agree
with the results by Liu et al.*’, in China, Nico la et al.”, in
ltaly, and Shill et al.*, in Bangladesh, who all found that
IL-6 increased in lung cancer patients compared with their
control groups. The meta-analysis revealed that IL-6 levels
are higher in lung cancer patients, indicating that they could
be used as a biomarker for diagnosing and prognosis lung
cancer without complications®. Elevated levels of IL-6 in
a host with a tumor are the result of increased production
from T lymphocytes, predominantly from CD4 cells; which
secrete Th2 cytokines®. IL-6 can be secreted directly by
tumor cells; however,. regardless of the source, IL-6 can
facilitate tumor proliferation and immune invasion’. Serum
IL-6 levels have been identified as a prognostic factor for
poor outcomes in various cancers, but little is known about
their value in immunotherapy®. IL-6 could be used as a
promising molecular biomarker to diagnose and predict the
metastasis of lung cancer independent of pathological types.
Hence, they could improve the specificity and sensitivity of
diagnosis for lung cancer patients when they are combined
with other tumor markers'.

One limitations of this study was its sample size, as
the study was limited to 90 lung cancer patients. This may
not provide enough statistical power to generalize the results
across different populations; especially when considering

different subtypes of lung cancer. Additionally, due to the
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lack of longitudinal data, this study only provides a snapshot
of biomarker levels at one point in time. Longitudinal
studies would be more informative in assessing how these
biomarkers change with disease progression or treatment.
Also, conducting the study in a single hospital may have
introduced bias, limiting the generalizability of the findings

to other populations.

Conclusion

The results of this study confirm that P-gp, Ki-67,
and IL-6 in patients with stages (I-IV) play an important
role in the diagnosis and prediction of lung cancer and are
poor prognostic factors for survival. Also, this study indicates
that MDR1 (the P-gp gene) is highly expressed in lung
cancer patients and significantly increased with increased
chemotherapy received. This highly indicates that P-gp is
responsible for cancer’s resistance to chemotherapy. This
means that P-gp is responsible for the cancer’s resistance

to chemotherapy.
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